e P

wrn g

WL

TS 5

MR DI TP R INCGS . LR SRec ory

W e CLINICAL VETERINARY MEDICINE
e 1 o o : ; ‘2' 2/3
- T s ; r i : :
¥ . == o
' & e j. L
o o e § ' _ | : By & :
SRR s :
3 : ]
- Mol ,‘,':?
14~ P oy
/

T ,.k"',’
4! -
¢ / ﬁ‘é{, \ -~
e N
O/,.” R ]

//
GV 55

.4 / ) \

VA -~ ; P
A LL A .-‘_ (L :, = D 2
/s § : ‘ : .{D

TEXTBOOK OF

DE Murﬁtaz Ahmad Khan ;

DVM, MSc(CMS), MSc(TVM), PhD(MIPM)

‘ Assist. Professor,
Department of Clinical Medicine & Surgery,
~Faculty of Veterinary Science,
University o7 Agriculture, Faisalabad.




anhiet it St Lan b a

A Textbook of Veterinary Clinical Medicine

First edition, 1998
(1000 copies)

© Dr. Mumtaz A Khan

. Safat Rasoo Khen
BScBZU)
D.V.M, (UV.AS)Lahore -

All rights reserved. No part of this book may be reproduced, stored ina’
retrieval system or transmitted, in any form or by means, electronic,
mechanical, photocopying, recording, or otherwise, without the prior
pernission of the author. However, copies may be made for personal er
internal use. This consent does not extend to other kinds ofcopmg, such as
copying for general distribution, for advertising, or promotional purpose, for

creating new collective works, or for resale.

Designed and published by the author.

ff-“ M\_—r"\“"‘"—‘v
et
; (’ SL :pl?f I'L—E !
-\—’\—J\_Mr
P Y

Dedicated
e e R o

‘ g -Toﬁ.v
o 5 5 ‘5,},‘{ = ‘hz

Late ‘Beloved Parents

A d-3.

o ',%. i !




CONTENTS
A it : Pa
) s Chapter-1: General medicine élge
efinitions—" ]
'} Chapter.2: General Systemxc States P
" Types OFF :
)pes ever —
“ﬂk ruth About Fever ii
., yperthermia_— 13
9_ c/‘( ,:E(/ % otherrma/ 15
A st 7 o;em:aV - s
\)\‘ : { 1R epucem:a 20--
\ 5 u\" 3 rem:a 22 4
o - jpersensxtmty e 23 {
LR aphylaxis ——— .94
g\ ,,\o 1 ¥ \/gssemmated Intravascular Congulopathyl/‘—- 27 /i
2P v’ Chapte : Diseasas Of Ahmentary Trace— 29
e #‘L’] : omatltls b — " 307
\.V\;\;\ ; /gharyngltlol/" 33
3 sophagitis —— 35
/Es ’gbagg.al Obstruction/Choke| 37
itis/ z
Kf:_uFE‘V‘cmﬁng R --*-—-_-;32; i
/ uine Colickr=— - : 3 52 }
. Impactive Colic _. 56 i
“Flatulent Colic — ' 53 i
Spasmadic Colic — o~ 80 i
z,'%?p arrhea i : 62
3 ~ Acute Intestinal Obstruction 63
A j o \_.a!"S')) ple Indigestion _ _ b :
s g i
~ ﬁ, : HY R/ - Diseases Associated With Hardwares : 78
i = el . _;,,:Traumat < Reticulo-pe -itonitis w— 78 i
fe A 7 3 B ‘Acute Rumen Impactio 83 ;
g - o 1 &
Die |2 R e Rumea Alkalosis _ 87 :
| - | #A4Vagal Indig 88 b
Left-si Displacement of Auomasum — 91 i
g 93 +7
96 g
> *Cl"apter Diseases Of Liver 28 ;,
5, m £3 .‘"._
Taundice ) 10
Chapter-5:Diseases 0Of Car&wvascular System’ ne
nitions 104
Cg_:i\gestwe Heart Failurs _ 108

...-‘ e ‘r_:_" ~
3 " o




(Acute Heart Failupe =

; 111
eripheral Circulatory Faiure s ~ 112
Traumatic Pericarditig . t Levoe m?-; — 114
v Chapter-6: Diseases OFf Blood And Blood Fdrming rgans 117
Anemig>— : 117
Edema (Oedkema],; = R Pn‘tﬁw Pa‘.ﬁ.@i}z
Hemorrhage Vo A X Ly —=] 123
X7 Chapter-7- Diseases Of Respiratory System 12
by Major Cliniea] Signs Of Respiratory Diseases 127
espiratory Noises : 131
rinci ples/QLtr_eatme.n't of respiratory tract diseases— 133
U Rhinitis <. 136
Epistaxis — e 5 : o 138 -
(Laryn itis;ﬂf%;rache_itis," And Bronchitis>~— 1413
rfﬂﬁiﬁiarx angestion And Edemzs.. , 143(?"%/
¢ Bneumonia >+ . : A 1
Pulmonary Emphysema— 15
_Pul_rnonary_Absces_s : i p—— 155
(Hyd rclt'horax;_\l-/lemothora_a_c; And@&hylothorax:. 157
P}Eeumothorax”,_i- ; 159
P “Pleuris Y- 161
X' Chapter-g- Diseases Of Musculo-skeleta] System 164
& : o 5 .
Myositig— 164
_'Myidpéthyi = S0 166
mﬁ-ﬁ-ﬁ~ - - \\Sv;:‘lf"!.jf 5 ) 170 .
_4Arthropathy ) L S— \i§ 1731},
"Osteomyelitis U woPiie e 176/
'.Qs_teodystrop}:}' S o e ey 178
Bursitis D 181
Tendinitis ¢ kolaalo - 181
Sprains, Sub-luxaticn, And Luxation - ol flye 77, 182
Ankylosis f.i/« T kittyn 51 182
Spondyﬁtis, Spondylosis ; e 3188 -
uscle Spasm And Myoclonus 183-
R Paresis, Weaknass OFf Muscle 183
‘?.*/(.'.Jmpter-g:_Diseases»OfNervous System _ 184
Common Manifestations Of Diseases Of The Nervous Syst? 185
Common Signs Of Cranial Nerve Dysfunction - 188
Commgn Drugs 'Jsed In Diseases Of Nervous System e 2
Encephalitis = . : : 190@
Encephalemalacia - 193\
_ \Iening'itis - 196
raumatic Injury To Brain — 200
Traumatic Injury To The Spinal Cord— 202
Peripiicral Norve Disorder 205
Cereliraspinal Fluid And Its Analysis 207
% Z1 e L P (5 I o

Lk

¢

aff;.Chapter-lO: Diseases Of Skin

Definitions
Dermatitis
Bacterial Dermatitis
Viral Dermatitis
Mycotic Dermatitis
Parasitic Dermatitis
Physical Dermatitis
Chemical Dermatitis
Allergic Dermatitis
Nutritional Dermatitis s
(Pityriasis)
ngerkeratosis B
L arakeratosis)
(Péiéﬁfa’ermj@
Seborrhea
Urticaria>?
Eczema
Angioneurotic Edema
Photosensitization
Pododermatitis e 1
T umors And Cysts Of The Skim
iag‘noé‘ﬁé‘i’écﬁﬁfqﬁes For Skin Diseases
Antiseptics Useq For Skin Ailments
Chapter-11: ’I‘ox_icology <
Principles Of Therapy In Poisoning %

Commun Toxic Chemicals, Clinical Signs, And Antidotes
Common Toxie And M

edicinal Plants Of Pakistan
Chapter-12- Common Antibacteria!, Antiparasitit:,
And Anti- Inﬂamma'tory Drugs Used In
Veterinary Medicine

Sulfonamides .

Antibiotics

Antifungal Antibiotics

Antiprotozoans

Anthelmintics :

Steroids £

Non-Steroid Anti-Inﬂammat.ory Drugs
t Chapte

r-13: Diseases Of Urinary System
Definitions ;

Urolithiasis

Pyelonephritis
'ephrosis

Rend] Ischaemia

Cystitis

S T T TR

209
209
211
211
214

Z15
216

220
291

233

235
236
242

248
248
248

)y



!_‘.h."!l":r'i 14: Diseases Of The }:\ gl
Introduction e
Ophthalmic Manifestation Of Systemic Diseases)
Antimicrobial and anti-inflammatory
therapy in ocular diseases
Trauma To The Eye
Kerato~conjunctivitis
Cataract’
Glaucoma)
Ocular Parasites
Chapter-15; Diseases Of The Ear -
Qtitis
Ear Hematoma

INDEX

217
271
278

280
282

-282({?)

284
285
285
287
287
287

289

TRy

N

F s E-' -

)
A

- Mmedicine. At the same time it contains information of value to the

,‘.professionai colleagues and appreciates the commendations

PREFACE

The t.extbo?k Covers a comprehensive and tangible commentary on
selective miscellany topics on disorders of organ systems and affiliated
discip!.ines of Clinical Veterinary Medicine. The topics picked are
mainly corresponding the needs of syllabus of clinical veterinary 4
" medicine for DVM studies and- the directions of the Curricalum
Advisory  Committee, University  Grants Commission, The
Government of Pakistan. The book remains primarily a textbook for
the under-graduate and post-graduate students of clinical veterinary

!

practicing veterinarians in various departments, working with both
large and small animals, who inquire for the current concepts of
therapy and quest the Art Of Healing.

The diseases of major organs/systems have been presented in
“sequence and depicted under different headings in order to construct a
substantial background knowledge. This allows tha veterinary
clinicians to employ a problem oriented approach in diagnosis and
treatment of animal diseases. Even if a final diagnosis is not
accomplished, the sick animals with any ailment can be medicated
symptomatically, a practice that is customary exercised in the
everyday world. This book also includes chapters with practical -
information on toxicology and antimicrobial, antiparasitic, and anti-
inflammatory therapy. The author regrets for non-compliance in £
providing the list of authors or references of all books emd-jmrrn:«.lllé;gf
which have been consulted and inspired for the completion of tlﬁi;;
textbook. ' ' b

Dbl -

The author extends acknowledgements to his all lo‘vin'g teachers an
support of his wife and daughters,

Mumta:tz A. Khan
1998
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animals. It can be classitied into farm (focd)
. animal medicine and p E
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. CHAPTER-1
GENERAL INTRODUCTION

DEFINITIONS

Veierihm:ian,(D.V.M};!One who treats the diseases and injuries of

animals. A veterinarian is to inspect or examine animals with
carefully thoroughness and especially in the quality of an expert.
Many veterinarian are not only directly engaged in treating sick

animals but also they are doing a variety of kinds of jobs not fitting
directly in the above definition.

‘Mediéine;$ Very simply it can be defined as "THE ART OF
HEALING". The theory of medicine lays down the principl

iples on which
the disease acts on the body and remedies produce their effects. The
practice of medicine consists in th

e adaptastion of these principles to
the treatment and prevention of diseases.

Scientific Medicine It is the art of treating sick individuals and is
based upon the “sound anatomical, physiological, and chemical
investigations. Beside this, Empirical medicine is an art of treating
sick individuals and is based upon the observations and experiences
as a mere source of knowledge, but it is closely allied to quacke ry.

N d i zme s e

Quac

K The person who pretend to skill and knowledge.

il "L
—

Veterinary Medicined It deals with the

diagnosis, irez_t_tm&nt ot«
control of diseases of

et (companion) animal medicine.
an further be arranged into two branches.

1ChnIcai_1)IIed§‘c_ﬁfg',(Syn Therapeutic Medicine, Internal medicing, or
Curative medicine); It is the branch g medicine which covers the art

of “achieving correct diagnosis and treatment of sick animals (Le:
following the occurrence of a disease).

BT =

Veterinary medicine ¢

i TR P —— . ’ 5 .. i
ii. ‘Preveative Medicing] It is the art of maintaining health of animals
by adopting preventive or control measures against diseases well
before their accurrence.

piEéﬁEé’;} It is the condition in which an individual shows an
anatomical, chemical, or physiological deviation from the normal, cvep

- e e L
though nutrition and environmental requirements are proviced ag
adequate Tevel.
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Hcalth;'n) A state of an individual living in complete harmcny with
%3 environment. T e

In human medicine; health s

a state of complete physical mental,
d social well-bei Ng and not ba ,glxiflg.abie.npe_cha disease,

In fagm animals jt is a state of m

: ; aximum gcq
sduction or efficient Jjv

_ Nomica] livestock
estock Maintenance.

gI; It is the ob
-dences that are
endant, or others.
ns and Symptoms a

jective evidence of
observed by & verms
Most of the autkh
S Synonyms,

;' Any functiona)

Manifestation
~ tricted to sub

f 0 of a disease, often
_Subjectjve -EVidences of disease, i e. aS experienceq and
Tated by fhe Patient, anq which Is out of ion j

dcine. Veterinary medicine scout this definition to geg™

5
jective Symptoms. .

ician at Cxamination of 5 pati
djective g in horses is

% Simulating the identification of the site of pain by :
‘rrogation in human ici - Dhgade /

ey Eo

Symptoms which

Indivect or ‘sympat]:etiﬁ:*:s;;}qjjtp}&wsﬂ;, Those symptoms which are
ciated ‘with diseases of any_remote organ. Examples,jamiﬁng_in' :
ciation with pye]onephritis, q1:d§_§p'nea in myocardial a 1

ical Symptofns}’ Those syrmptoms
acteristic of g disease ang which are
icaemia with crepitation in muscle 15 si
vieal SYMptoms; The Symptoms whjel
- -7-‘—;""‘- g . A 3
=-U5¢, as develp m g

;vhich are
of diagnostic
of Black-leg

1 dgnQLbe.an.um} confongitx

considered
value, e.g,

- el

£

5

F plication®A morbid condition arising from during the course of
e disease and not caused by the p

(o8

Periodical symptoms;s Those Symptoms which disappear.
reappear with due coarse of time in a disease Process, as behavie
fever in Ty

S
e
&

which defi nitely aﬁ?.‘

Pathognomonic symptoms;" The ;»ymgl:ltom?
“directly point to a par’ticyl:zi'drsease, as lockj
blood from natural orificés in Anthrax. or
 T—

Prognostic 'symptoms? Thé symptoms which frame the. basis for ¢ 3
clinician to determine the outcome of a disease, e.g. lﬁ%
nitrogen contents in acute nephritis and grave prognogis.

og i ini the probable course and
is; It'is an opinion (forecast) as to e 4
iﬁzf:}c;s;?’a disease. The animal may recm;)er cor:gi;tel;; fc;}al‘c::;mg q,.
i ot possible. Prognosis may be gr ded ;
dlsease‘ bl ndoulls)tful, poor, hopeless, or grave. This is the Basis for

economical treatment, decision of keeping the animal for fattening, or
its immediate and proper dispesal.

g -

rimary factors, e.g. congestion of
lungs or decubitus i&e;_p_rglppged’Eg_c_t_l_ml_?ency.

Sequelae; It is a Eatho]o_gli_cﬁa_l change which accurs after recovery or
n

apparent recovery and is usually in 'the"r’:'a'.'.tﬁ?e“?ii-"é' defect resulting
from the original disease, e.g. Roaring following Stran&_&s.
L e

Con It is that state through which a patient passes after

a prolonged illness til] it regain normal health and optimum power of
production. *

knowledge). Ir: is an art to
recognize and determine the seat and nature of the disease and its

i. Clinical diagnosiefin which d is of disease is made on the
i. Clinical dia 10sisfin which diagnosis of a _

basis _O_f“jlist(;f; as narrated by ‘the owner and observations of the
signs/symptoms of made by the clinician. £

-~

Pl s . : - . of
ii. Differential diagnosis; it is the comparison made on-nizeo?iﬁers
s}mb‘tomsgg}‘ different diseases and to rule-out the prese
similar diseases.
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i Laboratory diagnosis;# based upon the

S e
linuw.;]f_.n_the application of common 1
pathological materials,

techniques, i.e. ulty
Imaging.

information obtained

i i _nbc;radtory procedures op
may also include newly developed
asonography, endoscopy, radiography, and nuclzar

iv. Pos ; i is; *di i :
ost-ﬁ:;n}o: telm ‘dlagpoms;-"dmgnosm based upon the observ

p rtem lesions in an animal died due to any disease

v. Therapeutic diagnosis;*based u

disease following treatment with drugs, ph

£8. & positive response of calei
- : i lum the
for this cond{Son. ~erapy

ations of

pon the _gli_nica]__cecole.r_y from any
armaceuticals, or bio!og'ics,

1n milk-fever is diagnostic

vi. “Tentative disghosics + ' ot '

Supp::-]tt;:iub\)?q?]];fg]qzisj 1; based on the clinical observations, not
: 1d evidenc di

Mt : e, anfl_may have some doubts of disease

Vil, Cnnﬁrmatory 1
an animal in which di

therapeutic responses, and/or postmortem findings,

viii,, Symptomatic diagnosisy i :
4k S S15)'is based upon some
principal palholog-icalbchanges only. # e leadiig PYmplans

;‘:" Ll)-rl_cadjglg_m.rrect d_l'agnm;comglete information obtained or

- thel pati):r.\ tt:erchegt (history), complete and systematic examination
: lent for observation of i

certalf iban symptoms/signs, and application of

tests/analysis are i
comporitate el ys Important and necessary

e i one.to obtain in-depth information about the
ar;;u.-';{e ag. ,E’_EI?&P_}?Y%F’J.Q%Y }?f a disease with ultimate aim of
ac . C1aEnosis  and - which allows effectivi

diagnosis should be made ' o g 1 Pty

= £
! y (as use of sedatives in acute colic in horses.
before making specific diagnosisy, s

There are many obsta
compared to medical
“*pression of their feelings and so the veterinarians have to depend
_L\l:..m-on their own observations, Most of the times, the animal
lu-_ners{attcndu_l*.ts try their own remedies for treating their sick
ammals and give second preference to any qualified person. which
Mmay mask the actual status of the disease. so, they deﬁagim:aﬁg
stasements about the health status of their aimals s Posi- IO

cles in identification of

Rtk a disease in animals
clinicians.

Animals lacks the subjective -

%

In addition, veterinarians have to deal with a variety of kind of
animals (pretty likely all living-beings except the human-beings) with
lot of variations in their normal behavior and physiology, which make
the task of diagnosis more cumbersome than medical clinicipns.
Animal patients do not cooperate with the operators while being
examined which enlarges the inconvenience in the process of
diagnosis. Above all, most veterinary hospitals lack the laboratory

facilities in support of identification of diseases and therefore so, the

veterinarians have to depend upo _their own perscnal skills and
experiences in making diagnosis.

Treatment or therapy; In veterinary medicine, particularly in farm
animal medicine, the economi ect of treatment is very i

The cost of treatment should not exceed the value of animal or the 0ss
due to disease aspects. The aim of treatment of sick animal is to bring
it back to its normal state of health as quickly and completely as
possible. The protocol of treatment should include the followings;

J Specific treatment;The treatment is directed toward the nature of
e cause (etiological agent) of a disease if known. The aim of
treatment is to remove or overcome the etiological agent(s) by the use
of specific drugs or therapeutics, Examples, administration of
penicillin in Strangles, anthelmintics in ‘
Helminthiasis, or adrenaline in Anaphylaxis. d ;
- seivgs ] mi?‘ [/.QV";'- :
& .‘Z?Sympfoma'tic treatmenty In veterinary mediciné this is the basis for
“fhost of the therapeutic protocals. In this the treatment is diverted
towards the clinical abnormalities observed due to any disease

condition. Example, use of astringents in_diarrhea, expectorants in
~ bronchitis, antipyreticin fever, - . ai

3. Sm,':]:c;rt,u.'e,i'.reg{trneﬁt:'l particularly adopted during the
convalescence period, and

4.-Tréatmient of complicationsi/if present following recovery from a
primary disease. ‘ -

Other terms in the Treatment of animal diseases are; ‘Palliatives &
treatment are adopted for incurable diseases, just to prolong he life
L 3 ’based upon mere experience of clinician

span, ‘Empiric
without rationale, and Prophylactic treatm.éggbr measures to prevent
the spread of a disease when it 1s likely tc develop in animals. _ :




CHAPTER-2
GENERAL SYSTEMIC STATES

Many general systemic states are éncountered in domestjc animals,
The knowledge of development ang line of treat

because of their contribution in the ou
In addition, many of them ar

FEVER
Syn: (PYREXIA, FEBRIS)

"Humanity has but three great

foes, i.e.
(wars), of these the most terrible

Fever, Famine, and Fight
by faris

Fever" (\M).

nfluence of "pyrogens” circulating in' blood. Cli
characterized by an increase in body temp
depression, and loss of milk production. It i
discase problems facing the practicing vete

nically, the fever js
erature (>2 °F), anorexia,
S one of the most common
rinarians.

Pyrexia ox Fever of Unknown Ori

times, in large animal practice, the feveris caused by some infectious
agents, easily diagnosed, run a shorter course, and progress to
complete recovery (within 2 weeks). If a _fg_br_i__l__e_'_:O_rl_dzt_mn,,geﬂtl.nug__fgr
weeks Or Months Accompanied by non specific_signs of depression,
variable anorexia, weight loss, and_above all, its diagnosis remains
obscure, it is known as PUQ or FUO. AL

gin (PUO or FUO); Most of the

ETIOLOGY

The most common etiology of fever are different infections with either
bacteria, virus, protozoa, or fungi. Some of the common diseases of

animals and birds associated with fever are;

Bacterial Diseases: Hemorrhagic septicemia, black quarter, anthrax,
Bact

listeriosis, mycoplasmosis, brucellosis, tuberculosis, salmonellosis,
strangles, glanders, and tetanus.

Viral Diseases; Exa mples ave malignant catarrhal fever, bovine x'l_ra[
diarrhea, rinderpest biue-tongue, African horse sickness, rabies,

S coryza, and Newcastle

canine disterhper, canine hepatitis, infectiou
disease.

F~

LMiscellaneaus conditions; Examples are massive burns, trauma,
surgery, mf.'avascul_ar hemolysis, infarctions,

Jparasitic Diseases;

Examples are
anaplasmosis, trypanos

babesiosis tox i
am| . e ’ Noplasmgs
omiasis, theileripsi ! ’

s, and ceccidiosis

‘/F“unga[ Diseases; Examples ars aspergillosis and other mycotoxicosis
_— F AlC G

v/Immune- mediat isarders; Examples are

allergies, purpura hemorrhagica, th

anaphylaxjs,
arthritis.

L dry
rombocytopema, and rheumatoig

1]
 body, endocarditjs,
Howatite » PReumonitis, ;nq
epatitis.

Tumors: Exam
lymphosarcoma
melanomas,

ples include any fast

growing tumaors such as
» Squamous cell carcin

omas, ﬁbrosarcomas, and

)] Jag_t. Chemical, asdb ck i mples include poisoning
With ergot, mustard, bracken-fern, castor beans, gossypol, thorn apple
(datu_ra}. Many_gi_;_g_gs, (e.g. quinidine, Jevami. r,xpn ‘azolidone),
reury), keresine oil, many
» Scorpions, and =piders can A

M

|
|

hemoglobinuria.
e r: - —

and [Post-parturient |

or immune ‘complexes release certain chemicals
Exogenous toxins ¢r p $5iy ¢
Gram™ negative bacteria js e - pid-;
1popolysaccharides, These exogen d

blood can cause thgb release of certain low molecular wei
from polymorphonuclear leukocytes, lymphocytes
macrophages, histeocytes, k

€se proteins are collectiv a
“Leukocytic pyrogens®
interleukin-], tumor necrosi

These_ endogenous Pyrogens don’t directly cross blood-brain ,ba'm@"
but bind to surface receptors on endothelial cells of blood vessels close
to the neurons of the - regulatory - center”, ie.



hypothalamus. This binding of pyrogens activates the calcium
channels, leading to the influx of calcium ions into the cells which
initiates the activation of phospholipase-A,. It along with cyclo-
oxygenase initiates the production of arachidonic acids, e.g.
prostaglandin E, (PGE,). This PGE, stimulatés the releass of ‘certain
neuro-transmitters which raise the body temperature to a new "set

point” or thermostatic level *¥Endogznous. pyrogens also can directly

stimulate the production of prostaglandins in_the microvessels of
brain. A

The response on the organ involved in heat regulation is the
conservation of heat loss and increased heat production by
vasoconstriction and shivering of muscles respectively, both result in
production of fever. A feed-back mechanism .of prosta landin is the
stimulation of ¢cAMP which blocks the synthesis of Interleukin-1 and
other endogenous products, to keep control the body temperature.

In case of prolong fever in_an_animal, due to constant increase in
metabolic rate and decrease feed intake, there is rise in catabolism of
body proteins. This can resuit in wasting and atrophy of muscles and
general body weakness. A prolonged fever coupled with general
debility can also result in cardiovascular failure, ¢grly embryonic
3 death, or abortion. i R - o4

/CLINICAL FINDINGS

constipatien or diarrhea, decrease in milk production, and in chronic
cases, emaciation, and muscle wasting are some of the common signs

] of fever. These clinical signs can be distinguished with each stage of
fzver. These include; :

Stage-I. Period of Increment Temperature or Chill; The duration of
i this stage fever is variable and is characterized by cutaneous
= vasoconstriction, coldness and dryness of skin, absence of sweating,
muscle shivering, piloerection, curling, and gathering. There is
reduction in respiration rate and urine production but heart rate and
core body temperature are at increase. : -

S.‘:

ge-1L. Period of Constant Temperature or Fastigium; In this stage
Or'Tever the body temperature remains constant but at a higher set
point, so the heat production and loss remain constant. The duration
of this stage is also variable.

Stage-111. Period of Decrement Temperature or Defervescence; This
stage of fever is characterized by vasodilataticn, swoating, mus(‘:'le
flaccidity, polyuria, and decrease in body temperature than of siage.%.

4 rise in body temperzture (2 °F), depreésion, loss of apbetite, i

O

“CLINICAL PATHOLOGY e B2

For the diagnosis of fever perform complete blood [count for the

. age - i . .
i : recognition of cellular response of 2n animal. Leukopenia in early
D\A&“_‘,gts “period, leukocytosis, with or without shift to left in later stages, and

f

RSc.(8.2.U)
D.V.M, {UVA.S) Lahors

e

M. SaffsrRamith a1

_identification of the causa

increased serum fibrinogen) are common evidences in most
cases of fever. Other laboratory tests may be recommended for the

diagnosis of the etiology. These include blood culture (for the

( tive bacteria), direct and stainad blood
smears (for hemdparasites), serum liver enzymes (to evaluate liver
function), and abdominocentesis (for the ion-of_peritoneal

fluid). Serological tests are recommended for identification of viral
causes of fever.

I_NEQQESLEIHDJNQS
n animals dying of a disease associated with high fever, the genaral

necropsy changes include vasodi ion, rapid rigor mortis, and early.
putrefaction _of the carcass. e additional postmortem changes
associated with any specific disease will also be present.
DIFFERENTIAL DIAGNOSIS

A rise in core body temperature, anorexia, depression, and
constipation are some typical sings of fever in animals. Identification
of the specific etiology of fever requires physical examination of
animal coupled with laboratory tests (and necropsy changes).

TREATMENT

For treating any animal with fever the followings stéeps should be
considered. - ;

~1. Specific Treatment; This include the use of antibacterial,
antiprotozoan, or antifungal drugs corresponding to the nature of the
etiological agents. Specific antitoxins or_hyper-immune sexum (e.g.
Hyper-immune H.S. serum, anti-enterotoxemia serum, anti-tetanus

- Sevum, tosn, and anti-foot and mouth disease serum) may be also be used, as -

and if required.

-2. Symptomatic Treatment; This inclute the use of antipyretics,
adrenocortical hormones, and diuretics. et
v e it A B S SR S . ’

It is suggested that a mild rise in body temperature (up to 1-2 °F) may
be allowed to occur and antipyretics should only be used when fever is
injurious. It is also suggested that to maintain a ihgaf_,rgﬁs_m
temperature, the body may be covered with blankets, so as the animal
should use less of its own energy stores for metabolic heat production.
The common antipyretics used in the veterinary practice lower the




iu

dy temperature by blocking at different steps of prostaglandins
sdy tes :
nthesis.

& /orme of the antipyretics used in veterinary medicine are sodium

licylate, @ dose of 30-50 mg/kg, large animals (LA) & small animals
'";A%}D%EEEITPO). Horses may be given by intravenously (IV), @ dose

f 100 mg/kg. Acetyl salicylic acid (Aspirin), @ dose of 100 mg for cats
nd 500 mg of dogs, PO. Phenylbutazone, @ does of 10-20 mg/kg, for °

A, PO, and in horses @ dose of 4-8 mg/kg, PO, twice a day (b.i.d.), and
-4 mg/kg, IV. Other antipyretic drugs used are oxyphenylbutazon
3utazolidine), Qjpyrone in, @ dose of 25-30 ml/LA, IV or
M (intramuscular). These drugs have antipyretic effects for longer

uration than salicylates. | oilen ¢ JeAGls

 kele-p, Dy
{B. A high rise of body temperature can be lowered by application of
old water or ice-packs (see also hyperthermia).

’

“drenocortical hormones are used particularly in cases of collapse or
hock out of Tever. Examples include, cortisone, dexamethas
Decadron), flumethasone, hydrocortisone, methylpreamgﬁg
prednisolone. .

Diuretics drugs help in lowering the body temperature as well as
emoval of toxins from the body through excessive urine production.
:xamples are am i i
itrate, fursemide (Lasix), chlorthiazide (Diuril),
nd mersalyl (Salyran),

" A common recipe of a AFever Mixture"l_ contains the followings
ngredients (dose for large animals). Soda salicylate (30 gm),
A\mmonium chloride (20 gm), Potassium nitras (20 gm), Magnesium

_ulfate (200 gm), and Water QS (quantity suffient) todrench. . -

Chiretta, a commen herbal medicine used for gastric-disturbaces, is
[so known t6 have antipyretic eflect). :

;‘)Sup’portive Treatment; This include the use of multi-vitamins and
finerals preparations. High protein, high caloric, and palatable diet

ihould be used as supportive therapy during the convalescent period.

Tebrile animals.

I'he use of preparations containing iron salt are not recommended i

’:_) Treatment of Complications Associated with Fever or Specific

Disease; For examples, treatment of dehydration, anorexia,

hypoproteinemia, or anemia, if and as required, should also be
administered. :

oride; potassium nitrate, sodium acid -

i

_ strangles, etc.

T Transient (Ephemera]) Fever; In this type of fever the body

kil it 0 i e

TYPES OF FEVER

a. Simple Fever; It is the type of fever where temperature does not
touch to normal limit in 24 hours and during this the temperature |
variations does not exceed 2 °F. Example is of fever associatad with
Enteric fever. : o
b. Remittent Fever; In this type of fever the temperature does nat
touch to normal limit during 24 hours but the variation: in
temperature during this stretch is more than 2 °F. Examples of this
type are of fever due to septicemia, bronche-pneumonia, wrinary
infection, brucellosis, babesiosis. : 3

c. Intermittent (Relapsing) Fever; In this type of fever the rise in body |
temperature is for a few hours of the day. There are brief attacks of |
fever for several hours following by afebrile period and again thereis
rise in temperature. Examples include human malaria, chronic
trypanosomiasis, canine distemper, and fever caused by neoplasia and
certain pyrogens. 5 :

Lol

d. Atypical (Irregular) Féver; In this type of fever there is daily

 fluctuation of body temperature which does not follow any pattern.

This type of fever is most commonly cbserved in Louping ill and _'

seen in ephemeral fever in cattle.

temperature subsides within about 24 hours after its development, as

f. Continuous Fever; In this type of fever the temperature of the body

remain elevated for a longer period than in the simple fever, as seen
in Q-fever. : : |

s |

g. Pericdic Fever; In this type of fever the body temperat\;re rises
an alternate afebrile periods.- - .

h. S-ustained_ Fever; This type of fever is characterized bf
consistently high rise in body temperature withou* anyvariation.
. TRt £

A TRUTH ABOUT FEVER Sty

L

i. A rise in body temperature is attributed due to the release
endogenous pyrogens from pathogen activated leukocytes, including
Iymphocytes (both B and T lymphocytes) activating factors (eg
interleukin-I). This raise the thermoregulatery set-point (like
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at) at higher level. Therefore, a new thermo-equilibrium is
ed which means that animals feel cold at the previous normal
rature. In response to this thers is an increase in general body
r=2tabolism, shivering of body, vasoconstriction in peripheral tissues

by the animals to seek warm places to insulate form

i A short rise in body temperature, particularl
tion, 1s benehcial forthe-animals because;

(o}
[;

y at the face ofq ;{ral

2/ A mild increase in temperature enhances and accelerate
1;.-;.?hccy:e proliferation responses to antigens or mitogens and
aztibody production. b) There Is increase in hepatic synthesis of acute
p=ase plasma proteins, indirectly by interleukin.]. ©) A direct
scppression effect of high temperature on growth of pathogenic
orzanisms has also been observed. d) Iron is considered an essential
e_terr.ents for the growth of bacteria. In fever a reduction in iron
p-asma concentration is observed which so inhibits the growth of
‘certain bacteria utilizing iron. e) Certain neoplastic cells dgi[\-r.}sion is
kaown to be inhibited in animals having a considerable febrile period
but the exact mechanism is not yet clear. g

iZ. Anorexia is an important sign of fever and develops under the
irduence of interleukin-I. With infectious fever there is much increase
in tissue catabolism, nitrogen loss, break down of muscle proteins, and
much loss of muscle amino 2cids than simple starvation. Apart from
this, anorexia has two roles in reducing fever. a). By cutting food
intake an animal lessen the chances of raising plasma iron
concentration and thus the growth of certain bacteria is inhibited. b)
A1 anoretic animal don’t has the desire to move in search of food
which may help to maintain reduced muscular activity and decrease

" bady heat production by staying at one place.

iv. General depression is an other important sign of fever and is also
unie';_te}fe influence of interleukin-I and its analogues. Depression
reduces the muscular -action that may go into increase body
temperature. Thus the depression may not be the result of debilitating
edects of zcute infection but an adaptive component of acute phass
response for the survival of animals.

W.‘

—
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HYPERTHERMIA

Syn: HEAT-STROKE, HEAT PROSTRATION, and MALIGNANT
: e HYPERTHERMIA

It is a remarkable elevation in body temperaturs sither due to
excessive heat production or absorption, or deficient heat loss. The
- causes of this condition are purely physical, i.e. high environmental
temperature and humidity (and not infectious). ———— _

ETIOLOGY : _

High environmental temperature and humidity which is commonly
observed during summer in the tropics and sub-tropics, are the
important factors for developing this condition. Ssvere muscular
exertion, dehydration, and electrolytes imbalance are predisposing
factors for hyperthermia. Sweating is an important way of loss of
absorbed heat. A decrease in heat loss through sweating begins when
humidity is >60 per cent. Ruminant being unable to sweat. so in the
presence of mentioned factors, may suffer more with this candition.
Similarly, animals of exotic breeds are less heat tolerant and thus are
more prone to develop heat-stroke than of indigenous breeds.

In addition, fat animals wj r hai £

attacked more by this condition than their counter-parts.
with strychnine, mycotoxins, iodide, and dam -
(neurological hyperthermia) "are other factors associated in the
development of hyperthermia.

Poisoning

PATHOGENESIS v M 4
When heat load or production increases and homeostatic mechanism
of - temperature regulation fails to  dissipate heat, the body
temperature increases. The associated changes within the body due to
high temperature are an increase in metabolic rate and non protein
nitrogen contents in the blood, a decrease in liver glycogen, and
hypoglycemia. Heart and iration rates are also increased under
direct inﬂuénce?ﬁ?eﬁ?amre and metabolic rate. When
.body temperature reaches the critical point i.e. 108 'F or abovg, thare

is depression of nervous activity and respiratory center which may
lead to sudden death of the individual. - g ' -

-

//#ELINICAL FINDINGS T e
# A sudden ﬁs%peratum (107-108 °F), increase in heart 2o
respiration rates, dys i

, absenc atin ; , and
general depression, particularly during the _months of high
‘environmental temperature and humidity, are indicative of heat-
stroke. If the period of hyperthermia is prolonged, complications such
as abortion, early embryonic death, disseminated intravascular
- g TR O e = v il hww‘j
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coagulation (DIC), renzl or liver

_d)fs_f_'un,ctiqn, and myocardja] necrosis
may be noted. In untreated animals 2

convulsion, collapse, ang terming]
coma leading to death are common with hyperthermia—
LABORATORY FINDINGS ;
No specific laboratory tegt is available for th
hyperthermia. Howevar, co

e diagnosis of

rnp_lications such » Tenal and Jiver

may be observed in Survival case

NECROPSY FINDINGS
_fncomple_te and slow clotting of

dysfunctiong 48 PIC

S,

rly Tigor-martis_ang
0 hyperthermia. Non

1 neys, liver, and heart

DIAGNOS]IS

tal temperziture,
followed B high. rise in body

*i. -

Muscular exertion,
are diagnostic of
, eg. hemorrhagic
-leg are also characterized by high -

clinica] features
: -1 Dlood meters, and Presence of the cay
in the bBOE_I_'[ﬁa

TREATMENT
Foliowing lines of ¢

reatmen't should
to lower the body te

be adopted immediately in order
mperature, . : _
A7) Continuous application of ice-cold water at the head, neck, and
whole body (by Immersion, Spraying, or bath), till the body
temperature falls to 1.2 °F above the normal, temperature of that
Species. =8 .

)  Iee-cold water enemata may helps
temperature.

in lowering the body

i) Fluid therapy cohtaining dextrose (5 per cent) and/or normal saline
(0.85 per cent), at lower ter'nperatu're, may serve combating
_dehydration an( lowering the body temperature, -5 5

w) Adequate drinking of jce cold water.-with common salt and jce
blocks to lick alsg good in lowering body
ventilated shelter it '

temperature. A well
h good air movement

e ' _ Or provision of fan could be
Ol great assistance n decreasing the temperature.

s : torig el E
: tibictics, particularly during ater
Sl e ¥ 3
—-’RHJ Dt Useo: fobrc?:?n: recovery from initial attack of heat-stroke, may be
Lo, stages g

' followi ses.
In animals the hypothermia may develops due to followings cau

e e o L g e
. S T
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|

i X A. For this purpess gne ¢an
1 ipyretics can be used next to step :
Esgj n!:»?atllgl): or dipyrone, @ dose of 25-30 ml/LA, IM or IV, Sodium

salicylate, aspirin, or other non-steroid anti-inflammatory dmgsm
also be used.

- —,

(i) Tranquilizer drugs can be :given to ‘sed?tg the animal and g4,
nervous center in animals with signs of convulsions.
: i initi tack of hyperthermia, supportive
reversion of initial at rthermi )
h. Aﬁe"i;};fuding dextrose (5-10 per .cent),_multl-v;&agxzz.v ir:;xdmazs,
;' gzggrces of quality protein and amino-acids shou ¥
n

needed to combat secondary bacterial infectxo_n. :

| o ion of ' id any kind of exercise,
vention of re-occurrence, avoi PR ey

i F;gr fuliu;i E::n grazing during hot sunny days 'witl; hxda:c?et;r:; : }i

o wo'rb"t excess to drinking water also hElRa c dei S

{’m';i d.lcle 1t::;r;:ypert'.l'lerrm'a during the season of high envin

inciden ’ i

temperatur‘e._ i

HYPOTHERMIA

to- 8

i f the world compared

i ition is common in temperfltg_a_reaso e

Thls'condlalzr:ﬂl:s-tiopics. It is Toweritig of the body ten;\lzza}t;ls e

troplcsl a;his condition develops either due exs:ess:;f; s

?r?srtrlnfgc-ient production. It is particular;;y dseetr; t;r; ':?a‘:zre ‘b’}, e
1 : g -ts 0 y A - r
f animal can’t regul_ates i Faly

:cet?\tfli};r :nuscle tone, and peripheral vasoconstn;tm:n

ETIOLOGY 3 '

ity i ] ld anim
i) Decrease muscular acti\;;ty in ne;v-gomse g g‘rmrizrgo r?dit.ions :
1 ‘during the winter months. [ s
partlxcgulagrxly du_n'ng pocalcemia, acidosis, and electrolytes (potass
emia, hypocalcemia, : W
! ?t:t})lala?mlesc. 11}),Damage to thermo-regulatory center of an
T

At

: : ilatation, card
: y¥ Diseases “causing hypoxia, penp}}leral v: s:f:&sed diarr
mﬁ | :ﬁ{;functicﬁ, i couca)psea \Dc;?:'e:r? :Ii‘) I:‘a:leel;thesia and other ¢
{ gl . in winter. viyOver sedati ii)/Expo

win . vii
Par_tlﬁulla\l-;le};-’?he bloed p%'essure and body temperg!:;r% ,:;gatiun
;ﬂm ol gnd humid wind during winter months. viii
% 0 ¢o

1 imals.
alnutrition predisposes more for over cooling of ant
um . :

-

I ——
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CLINICAL FINDINGS i
i

I

i Sub-normal body temperature, cold skin and extremities, wazX pulse,
shallow breathing, depression, and lethargy are common signs of i
hypothermia. In terminal stages of hyperthermia a low cardiac output EFe . ETIOI_'OGY : ; 5 ; :
leading to hypoxemia, decrease reflexes, prostration, and coma may ; Toxemia may be classified Jnio two groups, i.e. antigenic toxemi
lead to death of the animal. T Ay ; (bacterial & sometime parasitic origin) and metabdlie toXxemia (due to
y : absorption of toxic body metabolites).
NB: Devclopment of hypothermia following a period of hyperpyrexia : - - . : :
or in the terminal stages of a fatal disease is a bad prognosis? Py ] The antigenic toxemia may further be divided into two types, bazed on
; 1 the source of toxins. a) Exotoxic toxemia and b) Endotoxic toxemia.
TREATMENT ' o e B s <
Attempts should be made to raise the body temperature and protect ! a) iExotoxic. toxemia? In this type the toxins produced by the
the animal from further exposure to cold and direct exposure to wind- J bacterial growth outside the body snvironment is absorbed jia the
chill. For this purpose following measures may be adopted. .,J = blood to cause the toxemia. Example'_s include are i)/black-quarter
o disease of cattle, in which the toxin produced by the growing
a. Keep the animal in pre-heated room or shed. Apply thermal blanket organisms in muscles Ja~ausorbed [t ccause “fhe disease, i
or heat pad (if available), or keep the animal body warm using other enterafo LAueEp T whieh the thxine: e produced in the
means, i.e. gas or electric heater. . - 3 intestine by the growing organisms and are absorbed in blood to cause
: Z LTS the toxemia, iiiy botulism, in this the toxins are produced outside the
b. Administer pre-warmed dextrose solution (10, 25, or 50 per cent) quy i OB feedl ems, by the growing ?actena on them, and are ingested
el ur e P o with the infected feed to cause the disease.

through IV, or other readily utilizable energy sources. :
b) Endotoxic toxemiz* The common toxin of most toxigenic Gram

c. Corticosteroids may be used for the preventi ai t of : T 4 I -

shock, ifdemonstrated)., 4 P o 10r1‘ el el : Eggg_m_e._h_@ct_mg_ is Lipid-A moiety of LPS, which is present in the

- : -~ bacterial cell wall. This is released by the bacteria at bacteriolysis (not,

d. In cases of hypoxia, a warm humidified oxygen therapy if given, ,i!‘________thet:;tac{;ébm_)actena and if liberated in large quantity in blood, will
cause toxemia.

may makes differences in recovery process.

‘4' e. Rectal enemata with luke-warm water can also help in raising core . Th? metabolic - A @evelnps due to ac':cumu:Iation of metabglic
body temperature. . toxins pro uced_ in the alimentary tract or body tissues. Thesz toxins
: are normally eliminated from the body through urine and faeces or
f. The temperature of animal should be raised slowly over a long det_onfzed by the l“"‘*;ﬁ“i“lam. th dAnly abnorma}zty “:’ boli &se organs
period of time with careful monitoring the body temperature and g:r syslem_s ‘ia!:l rthes £ llm 5 e- evelopment of matabolic toxemsia
[ cardiovascular system. A quick increase in body temperature through Sokta. Xampresmeinde the lolidwings;
4 - hﬁgal means may be detr I'me"ta]' _ 3 & 'In intestinal impaction if faeces are retained for longer time, auto-
/ TOXEMIA “Intoxication will develop. This is because of re-absorption of henol,
| _ : ; . treosol, and toxic amines from the intestine, <if In hepatitis the
’ [t is the presence of fl;)oxins in blood, clinically characterized by ;&;tﬁabphc .e“irgr:s:ggaégemﬁu;:?; :ﬁj; ::ii:?j;t:né
anorexia, depression, lethargy, and decrease in production. - : : Emi‘. S oo : e e
(It does ot include polsoiing o7 Aaeliy: aiaeh e s & U . point causing metaboke toxemla.ﬁ};}hs!‘.arglge at{lf; h:s:,lamme hl]ce
i 3 ol 3'Dolsenans atimate L . substances are produced_whenever there is body tissue damage. In
Organic or inorganic salts, an ‘P . & 2% cases of any necrotizing diseage these toxic amines may acc-umulgq!.e to
A4~ the pointto cause toac:namia..-"iﬁ§ Ketosis develops dus to accumulation of
g ketone bodies in cases of abnormal fat metabolism in some anim als vy’

: Lactic acidosis develops due to the absorption of lactic acid preduced
Trom rumen due to over eating of carbohydrate rich feeds.

S

»
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PATHOGENESIS ‘
”I‘é.\:ins have specific effects on various body organs or systems. Some

of those consist of the followings;

Effects on defence and immune systems; Most of the endotoxins exert
their effects on body defenses, i.e. coagulation, imr{_}unegsponses, and
acute phase reaction. Toxins have the affinity to bind with the surface
receptors on macrophages, PMN, and platelets, lymphocytes. As a
result various products (such as tumor necrosis factor, cachectin,

p,-gstag]andinsninterferons, and interleukins) are released from them

which may be the main causes of clinical disease.

-Effects on hormanes and enzymes systems; Toxins have damaging

'

effects on enzyme systems and endocrine glands of the body
particularly, anterior pituitary, adrenal gland, liver, and kidney
parenchymas and interfere their normal functioning. Disturbance in
enzymes and co-enzymes may also interfere with various biochemical
processes within the body. R ifan
Effects on carbohydrate metabolism; Toxins may effects the utilization
of glucose and metabolization of liver glycogen. Therefore, glucosa
tolerance of tissues is decreased and administration of glucose is not
readily utilized by the body. ‘ v h

Effects on protein metabolism; Toxins may interfere the metabolism of
protein and increase in muscles breakdown. This may result in musc_le

wasting and increase in blood urea nitrogen lavel.

—Effects on mineral metabolism; A hypoferremia, hypozincemia, and

hypercupremia has been noted with toxemia, which may interfere
different metabolic processes utilizing these minerals as essential
comporients.

- Effects on blood cells; Platelets-toxin interaction may result in the

velease of serotonin and histamine, formation of intravascular

ocelusive coagulates, and disseminated intravascular coagulation 1

(thrombus formation).

Toxins gs an antigen; Toxins can also act as an antigen so there may

be development of either hypersensitivity or allergic reactions (e.g. .

purpura hemorrhagica in horses).

Others effects of toxins; The cumulative effects of toxins may also be
noted in the form of depression effects on cardio-vascular, nervous,
gastro-intestinal, urinary, musculo-skeletal, an emoporetic systems.

3

2. a) Treatment of shock

19

CLINICAL FINDINGS

The general clinical signs of toxemia are anorexia, general body
depression, lethargy, emaciation, constipation (accasionally diars
and decreasé in milk production. Tn antizenic toxemia, there wilf g
development of fever but with metabolic toxemia, sub-norm g
femperature is a common sign. Other signs of toxemia mayw. :
mucosal hyperemia, anemia (in later stages), increase in cm‘ﬂﬂk
refill time, and altered bleeding time. In terminal stages of severe -
“toxemia prostration, toxic shock, coma, and death of animal dus tg the
development of peripheral circulatory failure. The specifie signs

produced by individual toxin will be dealt eisewhere.

CLINICAL PATHOLOGY
-Hypoglycemia, increase blood urea nitrogen

¢lucose tolerance, leukopenia (initially), le

(BUN) level, decrease

euxop 1s (in later stages)
with or without shift to left, and aplastic anemia (chronic cases) ara
ccmmon features of toxemia. Presence of endotoxins in blood can be
observed utilizing rab 20C " or
amebocyte lysate” tests. In these formation of a gel'is an indication of
“the presence of toxemia. —_—

NECROPSY FINDINGS 3
There are no common gross lesions specific with different types of
toxemia but microscopic changes can be noted in iiver, kidneys,
myocardium, and endocrine glands.

DIFFERENTIAL DIAGNOSIS i
Toxemia requires rule-cut from metal (arsenic and otha

which also alter the body enzyme system and develop simiiar clinical

signs, A chemical assay on feed and gut contents. may be required for
their rule-out from toxemia.

TREATMENT
The treatment pretecol of toxemia can be stepped as under;

1. Removal of the source of toxin by
hyper-immune antisera (if and as available) and/or antibiotics (orally

or parenterally), deperiding upon the type and source of toxin. In .

antigenic toxemia,” bactericidal antibiotics shzuld be avoided

particularly if signs of shock are present. The common bacteriostatic
antibiotic for veterinary wuse are henicol, peomyein, =

hloram
kanamycin, gentamicin, penicillin, stre%fﬁﬁ&myﬁn-& and
SITAIIYEIN . BoPT e e Sty ‘
g

1

examnple, dexamethasone, @

—

L

"Limulus -

e

the use of specific antitoxin or

.
£
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=
by -parenteral use steroid therapy. FM’{
dose of 1 mg/kg, 1V, repeated 24 hourly,



or cortison2, @ dose of 1.9 mgkg
d therapy broad spectrum
o PR

recommendegd).

steroi
Y
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-b) L.jse of antipyreties or non-steroid anti-i
sodium salicylate, aspirin, or phenylbutazone ma
»

fever and coagulopathic changes a
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evidence of good prognosis..

expanders (e.g. Dextran 6 per cent, a high i i
A : ; gh molecular weicht solut n
of glucose), particularly in septic shock may be' given to has:.:n

recovery process.

b) Use of multi-vitarr.:ins and minerals may ba recom-iiended during
the convalescent period of toxemic states. Use of vitareins help to

repair the enzyme systems and
glucose by the body tissues,

4. Treatment of complications, if and as necessitated during the course

of the disease.

SEPTICEMIA = - T posb f 8P|

It is the presence of pathogenic organisms and their toxins in blood,
characterized by the deve opment of.leukocytosis, fever, sub-mucosal
and sub-cutaneous hemorrhages, and other signs of toxemia.

ETIOLOGY

Septicemia may develop either with some,specgzi_'cz_gi_sjgases of animals
or as a complication associated with any suppurative process within

the body. Some of the specific

anthrax, septicemic (and pneumonic) pasteurellosis, salmonellosis, S~
€ptospirosis, coli-bacillosis, and listeriosis. The common suppurative
processes known to cause (secondary) septicemia are metritis,

mastitis, arthritis, endocarditis,
fiternal rupture of abscesses.

: e istently be given tj :
cating and drinking. A flow of urine jg}log:.;inn ill the animal starts

(L8]
[~

repeated 12 hourly. (\yis o
SnEhi y-:{ uhtl,onE term

Uowing fluid therapy is an

Plasma, or plasma

=]

so the appropriate utilization of

i

(=4

diseases causing septicemiza are

pericarditis, pneumonitis, and
-,

-
The predisposing factors which affects the body defence or lower the
immune mechanism can- indirectly be involved in development of
septicemia. These are diabetes mellitus, uremia, severe burns, viral
infections, and immuno-deficiency diseases. 1

PATHOGENESIS

Most of the pathogenic organisms produce endotoxins when multiply
in the blood. The development of clinical signs are not only becausa of
the different kinds of toxins produced by invading bacteria but also
due to body cells and tissues. In addition, the organisms may invade
directly to certain body tissues producing focal or diffuse type
hemorrhages. Others may impair the coagulation system, causing °
intravascular clotting of blood or severe hemorrhages, which may lead
to death of the animal. Presence of septicemia for a long time may
lead to depression of hemopoietic system which may lead to severe
anemia and other cardiovascular defects. ;

CLINICAL FINDINGS s .
The primary clinical signs of septicemia are the development of high
fever (106-108 °F), sub-mucosal and sub-epidermal hemorrhages,
which can best be seen at the conjunctiva and oral mucosa. Other
signs are anorexia, constipation or diarrhea, lethargy, general
depression, and decrease in milk production. In chronic cases, severe
emaciation, cachexia, anemia, and evidences of cardiovascular or
respiratory failure may be evident. . :

CLINICAL PATHOLOGY ;

The causative bacteria can be isolated from blood culture specially
before the use of any antibacterial. Complete blood céunt may reveal
leukopenia (in per-acute cases), leukocytosis with shift to left (in acute
or sub-acute cases), intravascular coagulopathic defects, and
thrombocytopenia. In chronic cases, an increase in blood urea nitrogen
concentration, hypoglycemia, and anemia can be also be ncted. :

NECROPSY FINDINGS £ > / _

Sub-mucosal, sub-epidermal, and sub-endocardial hemorrhages are
some of the common postmortem evidences of acute septicemia.
‘General hyperemia, variable degree of inflammatory response,
congestion of spleen, lungs, liver, and lymph nodes- can also be
identified. In addition, distinctive necropsy changes may be present in
specific diseases mentioned in fhe etiology. .

DIFFERENTIAL DIAGNOSIE : ¥ and sub
Isolation of bacteria from blooc, presence _°f . A af‘ .SL-,’
epidermal hemorrhages, wad other acute signs of antigenic toxemia
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are  dlagnostic  for mepticemia,  Hyperthermin (heat-stroke) is

cheracterized by high rlse of body  temperature when  the . A transient bacteremia has been reported in cattle follows

eovitenmental temperature and humidity is high and without the endoscopy, rectal, vaginal, or mucosal manipulation. V:r:‘%tl}te}g‘ ____

PG AL AL T ey o ; clinically important. Bacteremia has also been noted foltolwi::
REATMENT cath:}t}ematlon, peritoneal paracentesis, CSF harvest, trocarin‘ i
L g . £ o : or other minor surgical procedures where i .

(o owing protocol may be adopted for the treatment of septicemia, used. Occasionally, pgersistsnce of bacteremia e e

When the body temperature exceads 107 I¥, consider it an emergency, he

and start treatment as in step 2 first,

1. Use of broad gpectrum antibacterials (bnclcricostntic_types), through ‘
IV or IM route and in heavy doses. Hyper-dimmune antisera or anti-

od, which
; L, " s ives persistent and uniform wth of a single t P sii
toxing, ifavailable, can also be used in some specific diseases. : '%‘lhére pis neither any clinical gx?dence of i]lnegs: n)égea:f;’ucrhm -

1 blood picture. : :
2. Lower the body temperature to nearly normal limits, by using cold 7?27977775/'\/77 B : |
application on the body and/or antipyretics. (See fever ~and 3 '

< 1 A A
; 1 road spectrum antibacterials may be recommended in known cases
hyperthermia). of bacteremia in order

to avoid complications. Neonates should be

_ : . provided with colostrum during early hours of their life to introduce
3. Supportive drugs and nourishing diet should be used during the good passive transfer (immunity) against common pathogens §
convalescent period. It may include.normal fluid and electrolytes, ' ; : i
multi-vitamins and minerals, and amino acids. Hematinics or blood 8 HYPERSENSITIVITY ]
transfusion may als be used in severe chronic cases. , - - ; : '
It is a state of increased body reaction to any foreign substances
_ _ (allergens) resulting in injurious aftermath to self. ’
: - The hypersensitivity can be divided into 4 types based on the clinical
Bacteremia is just the presence of mieroorgapisms inbloed Tor“a™ . signs. These includes: . ‘
transient period without production c{any toxin and'eliuieal illness. 2 i : ; o _
_ e e Type-1 hypersensitivity (Immediate or anaphylactic type reaction);
Various factors determine the occurrence of bacteremia. These include This type of hypersensitivity reaction is produced through the
the exposure dose, virulence of the organisms, route of entry, and b production of reagins, i.e. immunoglobulin-E (Ig-E) which have high
host's resistance. Generally, systemic illness do not occur in ‘\' ~ affinityfor mast cells, b_asophlls, and to some extent neutrophils. It
bacteremia, because, the bacteria enter the circulation accld_ently,f*!.-*f‘" the most spectac_ular hypersensi.tivity ?ype reaction of an individual to
usually small in numbers, from some local infection elsewhere in the s an allergen (antigen), charactenz;d clinically by sudden developme:
body. Most of the bacteria entering into the circulation are rapidly . of respiratory, cardiovascular, skin, or alimentary tract signs. Whic
cleared off by the body defence mechanism and it varies with the type

) in some cases may lead to anaphylactic shock and death.
of organisms. For example, Staphylococeus spp. are cleared off more : S

rapidly than E. coli.

Type-I hypersensitivity (Cytotoxic' reaction); This type of reaction is

. e Y it ~ produced due to immunoglobulin M (Ig-G_and Ig-M) again:
The liver, lungs, and spleen are the majo organq-.aﬂd,mcro;hages b qntxgenxg components attached to cell surfa Tha\development
are the major cells of bacterial clearanc_t&\l,istenalgﬁrqcen?_,_nnd "L hemolys1s d to qx:‘smatch _blood transfusipn is an example of thi

" Mycobacterium aré virulent organisms that multiple Wwithin the . type of hypersen e : :

macrophages, so their clearance is related to the impaired immune
system, such as lack of macrophage activation, absence of Sp_emﬁc
antibodies against those bacteris, and some deficiency in activation of

complement system.

Type-III ‘Hyperscnsitivity (Arthus or Toxic complex reacti.n); T i
type of reaction<s produce d-oy-tg-Cz type antibody and is due to

formation g I"iii -antigen co




essels. This may lead to local damage of tissues particularly of skin,
lungs, joints, and kldneys or systemie reactions, e.g. serum sicknbse
and systemic lupus.

Type-IV  hypersensitivity (Cell mediated or delayed type
hypersensitivity reaction); This type of reaction develops slowly, due
to the sensitized T-lymphocytes (involved in cellular immunity), and
not by humoral ‘é"ﬁﬁBBHTéE‘SEnsitivity responses in Tuberculin and
Mallein tests are examples.,  *

TYPE-I HYPERSENSITIVITY REACTION OR ANAPHYLAXIS

ETIOLOGY

The most important cause of hypersensitivity reaction of this type is
the introduction of any foreign protein (sometimes carbohydrates) into
the some individuals which makes them sensitized and at re-exposure
of it causes type-] hypersensitivity or anaphylaxis reaction. The
severity of clinical disease will depends upon the chemical nature and
amount of foreign materials, route of exposure, species of animals
involved, and familial predisposition. In farm animals anaphylaxis is
recorded by a number of materials. Some of them are;

1) Injection of certain vaccines (bactérins), such as foot & -mouth

disease vaccine, hemorrhag'ic septicemia vaccine, rabies vaccine, and
Brucella abortus strain-19 vaccine.

i) Injection of heterologous antiseras and biologicals containing

foreign serum, such as anti-tetanus toxin and foot & mouth disease
antiserum. ;

i) Injection of certain drugs, such as penicillin and acaprine. ‘_

1v) As a part of disease response as seen in malignant catarrh fever,
glanders, and brucellosis.

V) Certain parasites may also cause this type of reaction. Example is

of rupture of Hypoderma ovis larvae within the skin or Fasciola Spp.
infestation. : ’ :

vi) This type of reaction can be caused with certain toxins, endotoxins,
toxoids, and moulds introduced in the body.

types of foreign proteins, such as glandular extract
pollens inhalation, blood transfusion may also cause
tPhylaxis reaction.

i) (\‘.'I‘_‘.:

T jection,

HE

oy
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" mediators responsible for these are SRS-A,

PATHOGENESIS

Anaphylactic reaction develops when reaginic antibody (ig.E)
molecules present on tissue mast cells znd bascphils (to some extan:
neutrophils) cross link with some specific foreign materials
(allergens). This antibody-antigen union trigger the release of certair
chemical mediators. Some of these zre histamine, leukotriapes.
serotonin, bradykinin, kinin, dopamina, prostaglandins, eosinophil
chemotactic factérs, catecholamines, anaphylatoxins (complemert 35,
complement 5a), slow releasing substances of anaphylaxis (SRS.-A),
and many others from those cells which are responsible for
anaphylactic reaction.

The clinical response of individual depends upon the chemical
mediators, species of animals, distribution of mast cells and
development of smooth muscles in various organs. For example, in
cattle, there is more involvement of gastrointestinal, skin,
reproductive, and cardiovascular systems. In different organs the

impact of anaphylaxis are;

Lungs; Constriction of bronchi, bronchioles, and pulmonary arteries,
resulting in difficulty in respiration and edema. The chamical

leukotriene-C, and
prostaglandins.

Gastrointestinal and Cardiovascular Systems; Constriction of hepatic
blood vessels, vasodilatation of portal, mesenteric, and intestinal
vessels which tesults in pooling of blood in them. This results in
intestinal and raminal dysfunctions, shock, and vascular collapse.

Reproductive System and Udder; Decrease fetal survival and milk
secretion. -

. Skin; Ede:aatous swelling due to increase in vascular permeability

under the effect of histamine at the dermis and subcutaneous tissues,
especially around eyes, nose, vulva, and anus.

CLINICAL FINDINGS : A '
Hypersensitivity (anaphylaxis) develops within few minutes following

- xposure to inciting substances. The initial signs include fast and

labored breathing, slow heart rate, hyper-salivation, muscle shivering,
frequent urination and defecation, and patchy urticarial type
swellings on the skin. Body temperature may fall but later on, it may
rise high to few degrees due to muscular activity. Udder edema and
decrease production is common in milch animals. Additional signs of
anaphylaxis are bloat in ruminants, sweating, laminitis, and colic in
horses. Severe cases may end up with anaphylactic shock and daash
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due to respiratory and/or cardiovascular failure, within 30 minutes of
the onset of severe reaction.

CLINICAL PATHOLOGY

Not useful in routine veterinary practice, however, a eosinophilia,
increased hematocrit value, high plasma proteins, and neutropénia
may be diagnostic. ;

NECROPSY FINDINGS

Emphysema, congestion, and edema in lungs, congestion and edema
in abomasum,- subcutaneous tissues, intestine, lymph nodes, and
endocardium (and laminies in horses) are commeon in animals died of
anaphylaxis.

DIFFERENTIAL DIAGNOSIS :

Dcvelopment of clinical signs soen after the exposure to an allergers
and response to specific treatment are good evidences of anaghylaxis.
The diseases which need rule-out are viral pneumeonia, other causes of
pulmonary congestion and edema, bloat, diarrhea, and subcutaneous
edema due to other etiology. In pneumonia, signs of toxemia will also
be present.. Other diseases mentioned are not accompanied - by
generalized signs as described in anaphylaxis.

TREATMENT . : ;
A prompt and specific treatment can make the different between
complete recovery or death. The line of treatment should include;

A. Adrenaline, a well known sympathomimetic drug, is the first drug
of choice for the treatment of anaphylactic shock. It can be used @
dose rate of 5-8 ml, by IM or SC (subc¢utaneously) route, in large
animals. One third of the dose can be given by slow IV route for
prompt_response. If the clinical signs of anaphylaxis persist the drug
can bec repeated it 30 minutes intervals. Ephedrine, is a commonly
used sympathomimetic drug having bronchodilator, vasoconstrictor,
and heart stimulant effects,  so can be used in.asthma like
anaphylactic attack. I ‘

B. Corticosteroids are the second chvice drugs if th_ey ure given as a
sole therapeutic agent. However, best therapeutic effects can be

achieved if they are given with adrenaline. Prednisolone, or similar-

drugs (Methylprednisolone, Cortisone, Hyvdrocortisone, Deltacortil,

Meticortilone) can be given @ dose rate of 100-200 mg/LA, or 2-20

mg/SA, by IM route. Dexamethasore {and similar.drugs as Cortisol,
Decadron, Dexasone) can be given @ dose rate of 10-30 mg/LA, and
0.5-2 mg/SA, by IM route.

ﬁv
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‘infectious peritonitis,
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C. Antihistaminics are the third choice drugs because they aye =
effective as compared to adrenaline or corticosteroids. It is dye the
presence of other chemical mediators of anaphylaxis than histamine
These are of two types antihistaminics, (a) H; blockers, e.g. Antazoline
HCI (Antistin), Diphenhydramine HCI (Benadryl), Chlorpheniramine
maleate, Mepyramine maleate (Mepyrasone, Anthisan), and
Promethazine HCI) and (b) H, blockers e.g. Metiamide, Cimetidine
and Burimamide. Chlorpromazine HCI (Largectil) can be used for
similar action.

D. Non-steroid anti-inflammatory drugs, ie. Sodium salicylate,
acetylsalicylic acid (Aspirin), and phenacetin have little value in
treating anaphylaxis bath in cattle and horses.

DISSEMINATED INTRAVASCULAR COAGULOPATHY (DIC)
~ Syn: INTRAVASCULAR COAGULOPATHY

This includes either intravascular coagulation of blood (thrombus
formation) or fibrinolysis (coagulation defects) which may end up with
diffuse hemorrhage-

ETIOLOGY

It is not a primary condition but is associated with a number of
conditions leading either to the activation of coagulation cascade or
stimulation of fibrinolysis. This condition (DIC) may develop in- 2
number of diseases, such as hyperthermia, toxemia, septicemia,
canine heart worm disease, infectious canine hepatitis, feline
feline panleukopenia, gastric dilatation,
acidosis, leukemia, malignancies (hemangioma and lymphosarcoma),
tissue necrosis, and many other inflammatory conditions.

PATHOGENESIS AND CLINICAL FINDINGS

The balance of hemostasis is” affected by two types of proteases.
"thrombin and plasmin”. If thrombin is dominating, thrombus
formation will develop, and if plasmin dominates then internai
hemorrhages will occur. Which of the above mechanisms will operate
depend upon the underlying disease process. -

4

‘In response to inflammation there may be release of procoagulants

and thromboplastin like substances necessary to initiate coagulation
sequence. For example, activation of platelets in RBCs lysis causes the
release of adenosine diphosphate and thromboglobulin (thrombin)
which can initiate intravascular. coagulation of blood. Apt:gem' 2
antibody complexes (in many viraemias) and lipo-polysacchs}nde can
also initiate coagulation of blood through the production of tnromhm_.-:-- g
Activation of coagulation mechanism through this pathway may al=e
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stimulate complement activation processes. Plasmin (a protease) can
grade fibrin, fibrinogen, and other coagulation proteins through

1a
ucy

producing fibrin degradation products or fibrin split products, which
can result into coagulation defects and diffuse hemorrhage.

CLINICAL PATHOLOGY

Buccal mucosal bleeding time test is a rapid and relatively simple test
to evaluate components of hemostasis. The test measures the period
required for bleeding to stop from a standardized wound and depends
on proper vascular and platelet functions and the number of platelets.
Bleeding times between 1.5 to 4.5 minutes are usually considered
normal in dogs. If bleeding time is abnormal then platelet’ counts
should be determined to identify the thrombocytopenia. Normal
platelet counts are >200,000/ul. Cther laboratory tests can also be
used for the determination of thrombin time or different coagulation
factors. :

TREATMENT

Specific treatment should be recommended according to the nature of -
the etiology (if known), through the use of antibiotics, antitoxins, -

antipyretics (as required), and surgical removal of necrosed tissues.
The inherited disorders are incurable but can temporarily be treated
by the use of specific deficient blood component. :

In cases of perfuse hemorrhage whole blood transfusion may be
necessary for the replacement of lost blood volume and pressure.
Whole blood transfusion has many advantages over plasma or plasma
©.panders but it carries the risk of hemolysis that can exacerbates the
DIC. Intravenous fluids therapy using normal saline or Ringer’s
solutions may be considered for the replacement of lost fluid volume. ”

[n cazes of poisoningwith rodenticides, zdministration of vitamin K1
is preferred therapy.'In case of thrombus formation.the eqagulation
inhibitors, ‘e.g. Heparin (@ dose of 5-10 units/kg, IV) should\be used.
This can be repea 2 hour intervals and the dose ¢
with clinical response. 3

e use of plasma or plasma expanders along with heparin may have
cme advantages. Normalization of prothrombin time and ﬁbrmoge:n
ontents indicates the success of the treatment. Side effects of heparin

are bleeding and thromboeytopenia. -

) L e

CHAPTER-3 .
DISEASES OF ALIMENTARY TRACT

The disorders involving gastro-intestinal (G.I) tract are among the
most common disease problems and have great leverage particularly
in intensive livestock production. The digestive systems and processes
in most'ruminant species are quite similar. It includes the oral cavity
and associated organs such as the lips, teeth, tongue, and salivary
glands; the esophagus; the rumen, reticulum, omasum, and
abomasum,; the small intestine; and the large intestine, rectum, anus:
liver; and pancreas. The peritoneum covers the abdominal viscera and
is involved in many diseases of the digestive tract. The abomasum is
true glandular stomach similar to monogastric animals.

The primary function of the digestive tract include prehension of feed
and water; mastication, ensalivation, and swallowing of feed; digestion
of feed and absorption of nutrients; maintenance of fluid and
electrolyte intake; and evacuation of waste products of digestion. The
primary ~functions can be divided into 4 major - es and,

correspondingly, 4 major modes of dysfunction: motility, evacuation,
digestion, and absorption. g R -_—
e

Therapeutic objectives of diseases of gastrointestinal tract are to
remove the cause and to promote the return of nermal digestiye
function as quickly as possible. However, the major part of treatment _
is symptomatic (e.g. correction' of abnormal motility, or relief of
distension, pain, or tenesmus); su ive (use of vitamins); and

treatment of complication, if any (dehydration, electrolyte and acid-
base imbalances, and reconstitution of ruminal flora). :
The normal microbial fermentation process can be. achieved,

particularly during convalescent period, by providing a palatable and
balanced ration and encouraging the animal to eat. Optimum use of .

- molasses can provide a readily available energy source to stimulate

ruminal digestion. A source of nitrogen for microbial protein synthesis
and a_number of co-factors (including min are n for
normal fermentative processes. Other factors for normal functioning

of G.L tract-are the—removal of-soluble end-products igested
-materials, and gas, optimal intrarumin a fluid medium essentia
for normal mimimere e S T e Bp e chivs p ey

for normal rumino-reticular farme
motility. Some of the common ailmen

menta;y tract are
cﬁaracterizgd.. - e
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“STOMATITIS

It is a non-specific inflammation of the oral cavity including tongue
(glossitis), palate (palatitis or lampas), and gums (gingivitis).
Clinically, it is characterized by partial or complete anorexia and
excessive salivation (ptyalism, sialosis, or polysialia). The oral lesions
may vary from simple wound to the appearance of papules, vesicles,
erosions, uleers, heavy deposits, or abnormal growths.

ETIOLOGY
The causative agents of stomatitis may be either of physical, chemical,
or infectious in nature.

A. The physical agents inflicting trauma at oral examination,
medicine dosing with sharp edged instruments, accidental excess to
hard metallic objects like paj eedles with feed, feeding on spiny
plants, dental abnormalities, or drinking of hot water. -

B. Chemical_agents may include the oral administration of irritant
drugs (chloral hydrate), licking of counter-irzifants (mercury blister),
accidental administration of acids or_alkalies, systemic oisoning
(furazolidone), prolonged medication with  chemicals (arsenic,
mecurials, and iodides), and chronic development of uremia. :

C. Infec_t:ip_u_s_,__d_isea_ses characterized b_r. stomatitis include the
followings; T

“i) Bacterial diseases, c.g. actinobacillosis, actinom cosis, or secondary
I
infection caused by Sphae d ot tena. -

i1) Viral diseases, e.g. vesicular stomatitis, viral diarrhoea mucosal
isease compleX, foot and mo i inc it, bovine papular
stomatitis, contagious ecthyma (sheep),

lue-tongue (sheep), cthyma
malignant catarrhal fever, rhinosporidiosis, and Qagﬂlomatcgl_s.

iii) Mycotic infection either caused by monilia spp., aspergillus spp., or

candida spp. may alsg cause stomatitis.
‘—L_-—“"——_-"———--—-ﬂ—-'i——-_-—_‘_'—'——'

1v) Parasites _infestation such as-plant lice and mites -andc:arvaE of
''''' , ne 3 n fodders may
OWering in comme 5 _!f

many insects particularl g
cause acute (allergic type) stomatitis.

PATHOGENESIS : L

The local inflammatory response due to any of the causative agEH;S
described above varies from sjmple erythema or wound to the
development of papules, vesicles, erosions, ulcerations, papilloma,

— —_—

Al
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. Lesions in the mycotic irfections are in the form of heavy, wk
: Ee]vety' deposit with little obvious inflammation or damage to mae:

destruction of the tissue with fHu} 2dor from breath.:

phleg'fnon, necrosis, granulomas, or to the deposition of heaw
deposits in ths oral cavity. Some of the lesions may cause e
difficulty in either prehersion, mastication, or swailowjng Q{PF:;R
hence may result in dysp_hagja or reluctance to at. Loca]
lesions also stimulate ‘salivation, Excessive salivation-for lo . .
may lead to electrolytes and acid-basa imbalznces, angd dehydra .
—n,

accompanied champing or_chewing mov . Partial or comrinil
anorexia due to dysphagia is an other common sign of oral lesions

ever and signs of toxaemiq, 1f present, is an indications of syst,
infectious disease. Other signs of any specific disease listed abgya
should be looked for their d:agnosis.

Various types of oral lesions could be seen at Physical examina
These may include the development of vesicles in the form of

walled elevated areas, 1-2 ¢m in diameter, filled with clear seroys
fluid, which at their rupture leave sharp edged, shallow ulce,
Erosions are shaiow, usually discrete, areas of necrosis, readily seeg
In the early stages of infections. They tend to occur most commonly u3
the lingual mucosa. Necrotiz tissueg may remain in-situ but are
usually shed off leaving a very shallow discontinuity of the mnu 083
with a dark red base. Ulzerative lesions penetrate more ceeply to ¢
lamina propria. Catarrhal lesions are in the form of gi 1se
inflammation of the mucosa and are usually caused by chemical
physical agents.

angrenous lesions are characterized by rapid and m

CLINICAL PATI;IOLOGY AND NECROPSY FINDINGS
Swaps frem aral mue

DIFFERENTIAL DIAGNOSIS

i ism i indication of stomatitis
Presence of oral lesions and ptvalism is a good indication of it
However, each etiological agent listed 2bove, needs to be differentia ted.




ination of lesions, clinical pathology, ang PoOstmortem

oo o —osening with insecticides, chemieals, or toxic
= 3 Ssociated with hyper-salivation_ But a history of
€xamination for the source of poisoning or
ntify the cause of illness. %

(&9

Wing line of treatment shoulq be adopted for stomatitis,

\tropine sulphate, @ dose of 0.1-1 mg/kg, IM or SC

f 0. route is z
treatment for hypersalivation.

W
L

]
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(=¥

Ply mild, non-irritant antiseptics dressings o

xampies include 2 per cent boric acid in glyc
‘onamide in glycerine, 1-2 Per cent iodine

! potassium Permeganate (1:10,000), or 2 p
f Vs

2 the oral mucosa.
erine, 1-2 Per cent
-glycerine, weak solution
er cent solution of copper

: 4 Iﬂdplen.’, g!cers require curettage or cauterization with either 4 per
1 silver nitrate solution or Tr. jodine. Hydrogen peroxide 2 per cent
Ips cleaning of Wwounds and early Tecovery.

4 Gangr_enous and proliferative type stomatitis require debridement
and surgical excision of the lésions followed by routine treatment.
4 3

- B
: 5/{}39 of systemic antibiatics or sulfonamides is necessary for primary -

or secondary bacterial infection. Antihistaminic drugs in cases of
Ziiergic causes and antifungal antibiotic in fungal stomatitis should be
used in combination of symptomatic treatment. SV

£ . = - i laci
0. ligh doses of vitamins-C and B-complex especially Niacin, seem to
o y : ‘_._—-———
hasten Tecovery,

7 Denrose-Nomal saline or Ringer’s solution are also recommended

to prevent dehydration and clectrolyte imbalances in long standing
¢ases of ptyalism.

8. Fluids o semi-solid palztable feed (barley, rice gruel) should be

offered during and following recovery period. It may be fed by stomach

tuha 2 - . .
tube if ora) feeding is not possible: '
9. Anim

: s with any infectious diseases should be handled with proper
_'¢ Lecause of danger of their transmission to other susceptible

nimal

|
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e PHARYNGITIS

It is the inflammation of pharyngeal mucosa 2ng submucosa, caused

by a variety of agents, and characterized by painful sxallaw: g, cough,

1wvation, and occasional regurgitation of food or water through
(nosiilyvhile eating or drinking. :

ETIOLOGY ®
Pharyngitis is a common condition in horses and dogs, associated with

many viral and bacterial diseases. In other animaleit 1o usually seen
as an “extension of lesions”from stomatitis or esophagitis. The
etiological agents of pharyngitis may include phxsi@!'ig_ﬁ'ﬁﬁés')vhile
faulty drenching, passing of stomach tube or probang having rough

edges, accidental eating of metallic objects or bonés; and intake of hot

*

-or very cold water or food, and Sometime excessive barking (in dogs). i &
¥ ; - i i i bl 0, R

—_——— - — - x =3

2 = P o
Among the infectious diseases actinallac_illosis, strangles, infectious
bovine rhinotracheitis, pasteurellosis, tuberculosis, Keénnel cough

(dogs); para-influenza virus and Thino virus infections (horse), 3nd
feline rhinotracheitis virus infection are some examples.

PATHOGENESIS :
Depending upon the causative agents the inflammatory response may

vary from catarrhal,” diphtheric, phlegmonous, ulcerative, to
suppurative typ& "The resulfant response”to~ inflammation will be
ﬁ'ﬁinﬁﬂ—swallowing»"(aﬁﬁﬁéﬁi'a] and/or disinclination to eat. There
could be physical obstruction in passing of feed and/or attempts to eat
are. usuall?'follﬁ?e‘&"éb’iféhihﬁ and regurgitation through nostrils,
especially if swelling is very severe. Other patho-physiological
mechanisms are the same as in cases of stomatitis and esophagitis.

CLINICAL FINDINGS
Partial or complete anorexia, excessive salivation, pain and coughing

at palpation of throat, and regurgitation of feed through nostrils are

diagnostic” features of pharyngitis. Fevér accompanied by signs of

. loxeemia may be seen if there is:systemic involvement. Inflamed
* lymph nodeg (parotid, retropharyngeal)}can be seen or palpated at

throat—region in" some. specific diseases (strangles). Aspi_rgt_ion
Pneumonia is a common complication of pharyngitis. - B S i e

CLINICAL PATHOLOGY AND NECROPSY FINDINGS
Nasal or throat swabs may be helpful in identify the causative agent.
arying degres of in} ammatory response in other organs and sw AN

' Iyrowh | modes w4 roat region can be seen at post-mortem

examunation, .

b= |
r
.




'IAGNOSIS

haryngitis should ba differentiated from_bharyngeal aralvsi&'aqd
SENElion where former is characterized by absemes of local pain
nd inability to swallow food, inabili

vallow feed ang '\\Fé'fé?,"i-?e't'_ i gh nostrils, and coughing.
egurgitated material from pur sy rtiough nos cti
artially digested fooq Particles mixed with fly;
ora, compared with undigested whole food partj
iminal flora in regurgitate due to pharyngitis.

REATMENT

he line of treatment shoulg include the following steps;

Specific treatment directeq toward
or example, antibj
eatment of primar

; the. Primary &isease if known.
otics or sulfonamides by parentera) routes for the
Y Or secondary bacterja] infection,

- -~

Local use of:antiseptics (see stomatitis), applied with a long swab at
1@ throat region, Local application of Mandel's Paint is a commop all
me therapy, ;

rmula of Mandel’s paint; Iodine (1 gm), Potassium Iodide (2 gm),
*PPermint ojl (0.5 ml), and Glycerine (60 e ;
A 10 per cent sodium iodide, @ dose of 100-300 ml/LA, IV, or same

e of potassium lodide, P > €an reduce inﬂammatory response
wticularly of the lymph nodes in the chronic cases (eig.
‘tinobacillosis), Lugo]

rip may be used for the same Purpose,

ed duriné the period
given in cases where
ked and dehydration is evident, :

Soft palatable Or semi-solid feed is recommend
painful

swallowing, Intravenous fluids may be’
al route is completely bloe

Use of segd ati

the fo lowing drugs may be used 8s an expectorant
rup. These are

ammonium chloride (1 gm), ammonj
-2 gm), camphor (200 m

g), Ext. Belladonna (1 ml), and syrup (30 ml).
ake 2 doses to be given in a day. 2

' large animals (Horse, cattle,
" the same pPurpo

and buffalo) use the following drugsr
rbonate (10 gm).

S¢. Ammonium chloride (15_g‘m), ammomur_n
10 gm), pulv. glycyrrhiza (30

s iodine solution, @ dose of 300 ml/LLA, through

Jdt is the inflammation of esophagus

‘involvement may not be evident in mild and local cases, but in long

. The incidence of escphagitis is grossly underestimated because of the

- esophageal an

L)
i

gm), linseed (30 gm), and treacle (300 gm). Make 2 doses to be given
a day. :

7. Antihistaminic or anti-inflammatory

y 3
drugs can be given in order td
reduce acute inflammation and edema.

i

1
ESOPHAGITIS '

]

» characterized by signs
esophageal spasm and obstruction, P@,‘_Eﬁﬁ‘i@ﬁ"ﬂ"g and palpation,

and Tegurgitation of feed and water.

and is mainly caused by exgoggl-?s
of animals ‘fﬁ-'iﬁ"ffant__c_hm's—fé.g. acids, alkalies, red _iodide of
mercury). Physical causes include t_{_a__g_rp_gtig injury to esop’E’a_gusbw:vE;Legl
passing of stomach tube or probang and intake of metallic ob,lgg ne.j
Common infectious diseasas associated with esophagtis”are B'Ov'!'_"
viral _ diarrhea, malignant head _catarrh, infectious ovine
rhinotracheitis, feline. calici-vinis’ infection, el
candidiasis. Death of Ezpo_q_g}_-@_a_li_;}g_a_[:gpl_ larvae in the su {nu[iolsf-l o
esophagus in cattle hes besn reported to cause acute local swe mgj
and subsequent, gangreae.

standing cases, signs of general body im;o?ve:peg: ‘tﬁl‘l t;:% d;:e ?- lack
' intake and aspiration of re rgitate in the lungs.
r_;_f_i_‘ci:e_d and water intake an pir egurgl e |

—

CLINICAL FINDINGS

——

relatively Inaccessibility of eso;:hagus. extern_ally_ for clum::lf 1
examination. D sphagia’ difficult sygl_lpwxr&g), _gah__vjap_pr_x,‘sp_asmi T

a%eﬁtféal?musculatﬁ?e, extension of head and neck,and
emé't'e‘rh‘é’éi?'(Héiﬁ'b’fi‘ﬁ'aiEiE"ﬁfﬁﬁﬁTs) are some clinical ¢.=.v§r:1e_nr;:;v;i 0_5 _.
acute esophagitis. Affected animals may refuse fo eat or drink, |
they do so, ‘may"regurgitate_ (through~mouth or nostrilsy soon after |

fatal pleurisy. Stenosis of the lumen can occur due to part of the

healing process f5llowing extensive lesions.
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X ESOPHAGEsL OBSTRUCTION

- L 2 o :, ‘;S Syﬂ: CHOKE
%% ol lessons within the ssop hageal lumen may be from
sl to ;-t:'::e. The lesions could be in the form of It is the obstruction o{esophagus due o any solid S
* 2tema, hemorrhages, catarrhal, uicerative, erosive, and/or foreign objects and is characterized clinically by inabilizy 14 swallow
o, Soee ':_m:i-jig'}f R e S Tegurgitation of food and waler, severe distress and Moat n
R fuminants).
rFERENTIAL DIAGNOSIS : :
mus 15 usually confosed with esophagitis, where regurgitation : ETIOL_OGY
mmon sign, but is usually associated with coughing. Complete Choke is the most commeon esophageal disorder seen pan i wlarly in
zgeal obstruction is characterized by “complete inability to orses. It may develop by eating of materia] a8 ear~ uf curn

v feed and even waler, presence of visible swelling at 2

diameter due to Previous Ies_ion in the esophagus, anchoring of foreign

| Complete esophageal rest in the form ofwithholding feed and water

3 days and IV administration of physiological fluids often

eves the condition. 3

BE Administration of sedative, analgesics, .and anti-inﬂammatory
: ;- to control pain and reducing swelling during acute stage of

sease. These may include IM or IV use ofmwe,

cylates, or chloral hydrate.

Bl Corticosteroids and atropine sulphatg_may be used for reducing
B8 s phase inflammatory response and spasm, respectively.

."':e:'.r;.’ogical'soluiions, such as normal saline dextmse-;a_aline, or
Rinzer's solutions need to be givén to combat de ydration and
ectrol te imbalance, particularly in prolonged cases. In case of
cessive salivation a 7.5 per cent solution of sodium b:ca{bonate may
recommended to combat secondary acidosis.

PATHOGEN'ESIS
ere is inability to swallow or regurgitate food due to i
blockage of esophagus. At the site atg:ﬁ:;ruction the esophaglix??vila!i
come distended leading tq spasm (especially in borses). n
ruminants, bloat usually develop dye to inability to belch. Persistence
of obs{ructmg ‘Taterial in the esophagea] lumen_may cause ischemic
necrosis and ‘later stenosis of lumen diamefe, following healing.
Xcessive salivation may end up acid-Lase imbalance (acidosis) ang

d"-*h}’dratjon._Attempts to drink or eat sy :
Pneumonia, * - : may end up with aspiration

(LR T

CLINICAL FINDINGS

Signs of choka ‘are not specif however, affecteq animals sy |
stop eating “ang show anxi:'ty, neck stretchj X re‘:ch::gﬁeanng |
: restless.rgess related to pain due t6 mucosa] distension or disrt;ptién.
There is forceful attempt to swallow of feed or water followed b,
rreurgitation through nostrijs (horses) or mouth (cattle). Ptyalism
chewing movement, and re itation of (whole) feed tinged saliva
through_ nostrils (or moumm common. In he Mghmg
swallowing moVements, ang signs of acute Spasmodic type colic are
also present. In Tuminants, varying in degree of bloat is an additional
sign, depending upon the duration and completeness of obstructioy.
Dilatation at cervical obstryetion may be visible or valpable

Use of antibacterials are recammended_ in cases of infectious
s or for th= control of secondary bacterial infections,

R A son palatable nutritious feed will keep th_e_animal healthy and
re early recovery. : : v




externally. Obstruction at the thoracic region can be located by
passing of probang or stomach tube. Persistence of obstruction for a
long time may end up with death of the individual, either due to

severe dehydration and/or aspiration pneumonia.

In chronic and partial oesophageal obstruction; the clinical signs are

of moderate in nature. The persistence of mild tympany, difficult -

swallowing, and frequent expulsion of feed from nostrils are their
indications. There is usually no obstruction in the passage of water.

CLINICAL PATHOLOGY v
Laboratory tests are of no value in diagnosing stenosis, however,
radiographic examination after a barium swallow is helpful to outline
the site of stenosis, or obstruction. Impacted feed mass can be detected
in the cervical region of esophagus by its dense granular pattern.

]

. DIAGNOSIS g e
Esophageal obstruction can be mistaken for esophagitis in which local

pain at palpation is more apparent and there is often an
accompanying lesions of stomatitis and pharyngitis. Inflamed lymph
nodes in tuberculosis and lymphomatosis may cause obstruction
which usually accompanied by other signs of the diseases. Primary
tympany can be differentiated from choke by easy passage of stomach
tube in the former case. Chronic tympany needs to be differentiated
from diaphragmatic hernia, traumatic reticulitis, vagus indigestion by
thelhistory and presence of other signs in later diseases. Botulism and
rabies also have associated signs of swallowing difficulties but and
need careful examination of patients. . 5 S

)

TREATMENT"

1. Ingestion of feed, water, or oral medication should be prohibited .

initially to reduce the risk of aspiration pneumonia:

2. Sedatives, aﬁalgésics, and muscle relaxant sucﬁ,'as IV chloral
hydrate (6 per cent); xylazine hydrochloride (Rompun), pentazocine,
acepromazine (Sedastress), dipyrone, or use of atropine sulfate is

necessary to relieve acute spasm particularly before handling of the .

animal.

3. Obstructing material at lower cervical and thoracic reQ‘ion’é may be
tried to push gently down into, the stomach with probang or stomach
tube following lubrication of the material with warm water. Objects at

upper cervical regions may be pushed (milked) up and tried to be
pulled out through mouth. An object near the diaphragm can be
removed by rumenotomy. : '

..._.._..«:'.__..‘_____\}}-_{ __‘_,?_.__..._.......‘_-.._.. }.’:}.--_.;.._,-_.: S G
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4. In ruminants, evidences of bloat need urgent attention
treatment with the use of trocar and canula or wWith oy
antizymotics (see ruminal tympany).

5. Esophagotomy may be elected in cervical choke in either Species
should be resorted to only when usual methods of treatment |
which often is followed by complication of esophageal fistula, that ¢
cause further problem of healing, or if it does, may resyjt
esophageal stricture, ;
i
Py /f Y GASTRITIS
. 2 Syn: GASTRIC CATARRH

It is an inflammation of the wall of stdmach, generating disorder:

motility and secretion, and is characterized ‘linically by signs
& gyspepsiajand Eorr_x_itingl : S

£

" zGastritis can also develop as a complication in some diseases such

ETIOLOGY . :

Gastritis is a common problem in_dogs and rarely in horses.
ruminants abomasitis is ‘equivalent to this condition. The Lne
— e i e 4 - - -]
causative agents of gastritis may be grouped as physical, chemi
bacterial, viral, and metazoan agents. : |

a) Physical -agents causing 'gastritis include - the ingestion
overheated or frosted feed, old spoiled feed, indigestible feed, non4

items "such ‘as'bonig, pieces of cloth, hairs, plastic toys, tennis t

polythene bags, zind large quantify of sand intake.

b) The chemical materials which are accidently ingested or giver
excessive doses and are known to cause gastritis are caustics
irritant chemicals, arsenic, mercury, copper, phosphorus, lead, phe
irritant " drugs"(aspirin_in_dogs), mycotoxins, and lactic acidl
(ruminants). i :

c) Infectious agents causiné_gastritis include-c_g‘n_ir-}g_'_@_is:temp;r, can
viral . hepatitis, leptospirosis, and gastrointestinal parasiti

@%—mhic p_)relmj:'r.x_n_e__l_z.__r‘it.isf and chbgro_gi__c_gg_ngl—failurq.

. PATHOGENESIS -
Gastritis may develops as an independent condition, but is usu¢

seen together with enteritis and"is " called gastro-enteritis. !
_.~response of stomach to inflammation caused by any etiological ag
"G Ancludes i) an increased motility and ii) secretion. In acute gastr

=7 the major. effect 15 on motility, whereas, In chronic gastritis
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secretion. Moreover, in aeyte cases there is increase in peristalsis
causing abdon_unal pain and rapid emptying of the stomach either by
vomiting or via the i i
mueus which does protect the
: : permits putrefactive breakdown
of the ingesta which may favor inflammatory process. In these cases
motility 'S not reduced, rather stomach contractions equivalent to
hunger pain result in depraved appetite.

2 CLINICAL FINDINGS :

.‘-_‘/ \Mﬂg, e

P acute gastritis, omiting may evelops scon after eating or drinking
;{ﬁalls In the f'orr}"l of repeated forceful retching movements. The
vomitus may contains much Mucus, sometime blood, and occasionally
shreds of gastric mucosa. - Pain is manifested in the form “of

—
:jggtiess_ﬂ_?$§,,,V!_C{]_@Djmm_q_vements, and Sweating (horses). Animals

| pastritis.
& Chronic gastritis is characterized by periodic anorexia, depraved
appetite (llck}qg concrete, chewing dirt, eating non-food items), and
sporadic vomiting. The vomitus contain much mucus, Signs of acute
b abdominal painand dehydration are absent, :

l TREATMENT
Specific treatment should be recommended according to the cause.

A general line of treatment includes the followings;

) Nothing per oral. In acute gastritis withhold food for at-least 12.24
hours, This allows restoration of mucoshérf'rit'&fﬁtjr"é’ﬁd"a‘?n‘o"i‘e Tapid
preturn of G.I. tract homeostasis. It also helps minimizing fluid loss
9T vomiting, n, an ove the m

Stimulus to acid secretion.

i::(j_ \“Omi}mg and gastric secretions
“ing ‘E?jf<>rpr0mazine hydrochlo‘r'ic_le_(Largectil) or prochlor ine.

—— e

solution or Ringer's

nd. electrolytes and

K v olytes such as normal saline
b, 2-should be given to combat dehydration, a

abdominal Pain, and depression are the cardinal signs in

reduce gastric irritation, and remoVve the major’

Nz i

~

S
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iv) Sedatives or antispasmodics drugs, such as meperidine atropine
sulphate, or Tr. belladonna may be recommended in case of acute

abdominal pain.

recently been ingested, vomiting is

by using emetics (apomorgl_':_igg).
Emetics should not be given if corrosive materials, su\c}i"ﬁ?'strong
alkali or acids, has been ingested. Gastric lavage using 2 per cent
sodium bicarbonate solution needs to be performed in order to remove
irritant foreign material from stomach using a stomach tube.

v) If the poisonous material has

vi) Gastric sedative, antacid, and protective drugs, such as kaolip,
pectin, bismuth ~car onate, magnesium carbonate ‘or hydroxide,
sodium bicarbsriate, zalcium carbonate, aluminum salts,’ may be of
value for protecting gastric mucosa and reducing secretions.
Aluminum salts bind selectively to injured mucosa and form a.local

protective layer. It also bind to pepsin and bile and prevent them to

- cause further damage.

-

S

needed to be controlled by the

-

el

Calewm Covbendde =
> Cboracty, -

Fe ey
m“,‘}h Fjé:ﬂrvfj

& A routine formula of gastric sedative

vii) Antibioties and anthelmintics therapy needs to be given if the
cause identified necessitated. -

Jvﬁi) Soft, laxative, non fibrous, low-fat, and highly nutritious diet

should be utilized at post-fasting and during convalescence period for
easy passage and less damaging to the inflamed mucosa. These
include rice gruel and bran mashes. Mild laxative feed and water may
be started soon after recovery from initial signs. ;

powder consists of calcium
carbonate (1 part), sodium bicarbonate (1 part), magnesium carbonate
(1 part), and bismuth carbonate (1 part). --- - -

—~>(For dogs, @ dose of 2-4 gm/SA, PO, t.i.d., and for horses, 30-60 gm/LA,

PO, b.i.d. in rice gruel).

given during the
magnesium (sodium) sulfate (200
pulv: Gentian (0 gm). -

NB: Oral administration of certain drugs containing salicylates,
phenylbutazone, and corticosteroids are contraindicated in gastritis.

In ruminants (and horses) rumenitoric drugs may be
convalescent period. These include
gm), pulv. Nux vomica (20 gm), and

ii) Sﬁppbrtive therapy should include the use of vitamins particularly
of B-comglex. -
Megnefjsan Expcrok 5 [
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For chrenic pastritis treatment is mainly diregted toward tge
predominating symptoms. Rumen transfau_natwn should e
recommended in all long standing anorexic cases for the
normalization of digestion processes.

ACUTE VOMITING

Vomiting may be the outcome of primary gastrointestinal diseases or
secondary G.I. effects due to systemic diseases. Isolated incidence of
vomiting is rarely considered significant in dogs and cats, however, if
protracted vomiting occurs, alterations in the patient’s fluid,
electrolyte, and acid base balance can cause a lif'e-threatening

situation. The initia] management of vomiting should be standardizeq -

regardless of the etiology. It is Important to have knowledge of the

pathophysiology, metabolic abnormalities, and pharmacological
control of vomiting.

Regurgitation; It is the reflux ejection of
ruminal material into the mouth i

ruminants. Any blockage of rumino-
or diaphragmatic hernja can cause rumij

regurgitation following eating. An esophageal foreign body can cause
rritation and  also result in reﬁ%ﬁg or forced
regurgitation in ruminants (and horses) is rare and is commonly

Yy toxic conditions, choke, peritonitis, acute

'iborrja_sal. obstruction, traumatic reticulitis, etc. A . detail portrait of
mimals 1s described.

ETIOLOGY

ere are variety of kinds of disorders and stimuli causing vomiting in
animals. Some of them include; sudden change in diet,-i

,-ingestion “of
foreign material (garbage, grass or plant leaves, food allergy,
ntoler gs (cardiac glycosides, arsenic compound, non-
g8s, anticholinergic); toxins (lead,

luding inflammation, parasites, hypermotility,
ulcers, polyps, neoplasia, dilatation), enteritis, intestinal obstruction,
paralytic ileus, pyelonephritis, prostatitis, pyometra, hernias, and
heartworms. e

PATHOPHYSIOLOGY

Vomiting Center (VC); The medullary
which efferent impul

occur without an int

: VC is the final pathway from
Ses anse to initiate vomiting. Vomiting cannot

act vomiting center. Thus, drugs which act at this

BT

* d) Peripheral sensory receptors.

- have a direet effect on neural pathways arising in the VA and are

site, such as phenothiazine, may be used to symptomatically i

refractory vomiting from any cause. There are 4 Sources of affg,
input into the VC. These are;

a) The chemoreceptor trigger zone (CRTZ),
b) Higher brain (CNS) centers,
¢) The vestibular apparatus (VA) receptors, and

a. Chemoreceptor Trigger Zone; The CRTZ is connected to the Vo

neural pathways and is functionally devoid of the blood brain ba
This allows blood-born substances, such as bacterial or remic toxir
cardiac glycosides and apomor hine, to initiate vomiting. Toxins -
the CSF also stimulate ths CRTZ in a similar manner. Stimulatiop
the CRTZ results in the release of dopamine fr

Antiemetics which act at tha CRTZ will reduce vomiting induced
this mechanism. ' Tk

b. Higher Brain (CNS) Center; Areas of the cerebra] cortex and limb
system also stimulate the VC. The mechanism is unclear, but i §
known that inflammation within the CNS, increases in intracrs ial
pressure, and head trauma cap induce vomitirg. In huma S,
psychogenic factors such as fear, stress, emotional] excitemnent, visual
and olfactory stimulation resuylt in stimulation of the vomiting centar,
The role of psychologic factors in animals in unknown.

the vestibular system down'the acoustic nerve (CN VII) and
stimulation of the CRTZ via the hi i

then stimulaies the VC.- Some of the eife
vestibular apparatus. bypass the CRTZ and pass directly to the V(.
Cholinergic and histaminic (H1) neurotransmitters are involved i
these pathways: tihistaminic drugs and scopolamine appear to

effective therapy for vomiting caused by these disorders.

d. Peripheral Sensory Receptors (PR); Peripheral sensory receptors

with afferent pathways to the VC are located throughout the body.

Most are Tocated in the abdominal viscera (G.I. system, urogenital

system, peritoneum) and Impulses are conveyed via the Svmpathetic

and vagal nerves. Chemical stimulation, distension of abdominal
—_———— :




ar ;_nﬂammat_ion initiate vomiting through this pathway
Acetylcholine is .tbh_e major afferent neurotransmitter. Receptors in the
pharynx transmit their impulses through cranial nerve IX.

Once stimulate the VC initiates the stages of vomiting by efferent
impulses that pass along somat: ¢
: § Somatic pathways of the vagus and

sympathetic nerves. Acetylcholine is the major n nsmi
s : ] eurotr:
involved in efferent impulses from the VC, . ] i

THE ACT OF VOMITING
The vomiting
and vomiting.

Nausea; It is often described by the owner ‘as restlessness, licking of

the lips, ch_@@jg_poﬂ_um_&mgntly, and excessive salivation or
swallowing. These signs are Suggestive of wi i
discharge. During nausea gastric tone is reduced. Reverse g
in the duodenum occurs in dogs and cats during nausea s
allows the passage of intestinal contents into the stomach. Thus some
animals will have bile stained vomitus. These
exist for several seconds to several minutes, -

-’

process consists of three active stages, nausea, retching
i '

As the retching begins the animal takes deep inspirations. The glottis
closes, the intrathoracic pressure decreases, and the abdominal
muscles contract. This results In_‘an increase i intra-abdominal
pressure and decrease in intra-thoracic ressure. As the pyloric end of
the stomach contracts and the fundic area relaxes, gastric contents
enter the relaxed esophagus. At this. time, however, the upper
esophageal sphincter remains constricted and the abdominal
contractions are slow. As the ‘abdominal muscles then relax the
Ingesta re-enters the stomach from the esophagus. This cycle repeats
itself every few seconds to minutes. The patient during this. phase

usually has its mouth either opened or closed, its head is lowered, and -

ccomes oblivious to nearby persons, or events. This stage: fash from
seconds to minutes. . 5 : |

.chﬁygﬁiomiting; The final stage is active vomiting which requires the
Proceeding two phases and oceurs during an active retching episode
While the esophagus is full of gastric or duodenal contents. As a strong
contraction of the abdominal musculature occurs a rise in
Intrathoracic pressure results and forces the contents through the
tf?tper esophageal sphincter into the oral cavity and out of the mputh.
Altey pass

i ssage of material the muscles relax and a period of deep rapid
83y

Piration occurs. This sequence of events-may be repeated at -

-
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intervals of minutes to hours if the inciting cause remains. During
vomiting the most distal part of the small intestine is not active. The
colon, however, often stimulated allowing defecation to occur during
vomiting. X

METABOLIC CONSEQUENCES OF VOMITING
Vomiting results in loss of water and electrolytes, containing sodium,
chloride, hydrogen, and potassium ions. e T

:.'ﬁ,\'?zch"atidg, Dehydration is a frequent problem in the vomiting patient.

It results from fluid loss via vomiting and the inability to adequately *
take in sufficient oral maintenance fluid requirements. Hydration is
clinically estimated. through skin turgor assessment and mucous
membrane moisture. In per-acute fluid loss the patient may clinically
appear normal until fluid shifts from ipheral tissues to the
intravascular fluid compartment. However, even though the patients
appear Eﬁﬁia'él]l_y normal the PCV is elevated in patients with per-
acute fluid loss from vomiting. Dehydration associated with adequate
perfusion is often due to slow fluid loss with adequate cardiovascular
compensation.

" Potassium}; Potassium (K) deficiency is the most frequent electrolyte

abnormality observed in the vomiting patient. It occurs both through
minor losses in vomiting and more importantly from urinary losses as
the kidney responds to maintain volume expansion. The inability to
adequately consume maintenance water needs will complicate K
deficiencies. A total X deficit can cause muscle weakness, neurologic
alterations, and cardiac arrhythmias. ¥ e
Sodi Serum sodium (Na) concentratioris are normal in the
majority of patients with vomiting as both sodium and water are lost
in the vomitus. Hyponatremia is occasionally found indicating a
disproportionate loss of Na compared to water or water retention.
Recent studies indicate that nausea and vomiting stimulate release of
antidiuretic_hormone (ADH), presumably via a reflex mechanism.
Excessive ADH release could contribute to hyponatremia and oliguria
in séme patients. Hypoadrenocorticism or chronic renal failure should
also be considered. Hyponatremia reflects a loss of solute free water
and is-found in diabetes mellitus, severe hyperthermia, or chronic
renal failure. ' :

£ M Patients with mild vomiting episodes usually have normal

ood pH. Dehydration or poor perfusion may cause _metabolic
acidosis  Alkalosis is a rare finding and suggests pyloric outilow
obstruction.

e e, ——




DIFFEREN DIAGNOSIS !
?:.[i;;igl:;&%n: to rule out different types and origin of vomiting.
Eﬂegur;tat:'on is a passive expulsion ghr:_.fggdfwith?ut :Lausea. viqth
passive abdominal efforts, and mamly-asso.:lated w:tl‘_i pharyngea 01;
esophageal diseases. X-ray examination may help in diagnosis o
esophageal dilatation, foreign body in  stomach,
inflammatory conditions, or intestinal obstruction.

Other medical problems (gastritis due to excessive use of aspiring, .
corticosteroids, digoxin, antibiotics, or access to garbage, bones, and
mouidy food) should be ruled-out to understand the cause.

* Vomiting that occur short after eating suggests inflammation of
stomach. Passing out of large quantity of undigested food 4-6 hours
after eating is suggestive of gastric retention (motility 'disorders).
Projectile vomiting is an indication of pyloric outflow obstruction.
Blood in the vomitus should always be taken seriously and implies
esophageal, gastric, or duodenal erosive or ulcerative diseases. Fetid
green or brown fluid is usually duodenal in origin. Yellow or green
vomitus indicates biliary reflux. The presence of diarrhea implies
more generalized gastro-intestinal involvement. :

TREATMENT

» Nothing per os. Animal with acute vomiting should be fasted for at
least 12-24 hours. If no vomiting during the time, small quantity of
fluid may be offered. If it is tolerated, then soft liquid diet may be
given in small quantity. Diet high in fat or protein should be avoided. . -

larger volume of fluids for rehydration and maintenance than
expected. Physical parameters, PCV, and total protein may be
determined to evaluate hydration "status. A balance electrolyte
solution such as Ringer’s soiution is given initially. Dehydration
associated with poor perfusion requires volume replacement in 1-3

hours. Estimated volume of administration fluid-to correct fluid deficit
1s calculated by the following; - s

percentage dehydration X killo gram of body weight = litﬁers of fluid
(to be administered) -~ i .

Normal hourly maintenance (estimated at 3 mVkg) and ongoing fluid
losses are added to the fluid deficit for the total volume administer.
The fluid losses into G.I. tract tan continue during rehydration.
Packed cell volume, total protein, and central venous pressure should

-be assessed frequently to assure that fluid administration is adequate.

neoplasia,

ﬂ-,*’-'
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failure, liver failure, pancreatitis, or intestinal obstruction. Therefore, 1

potassium supplementation in the initial therapy, especially &
acidosis. Hyperkalemia normally responds to proper fluid therapy ap,
specific therapy is not needed. - 2

4. The acid-base imbalance. The fluid replacement and prevention o
ongoing losses through the G.I tract are the primary means
treating “acid-base imbalances due to, vomiting. Rarely,
administration of sodium bicarbonate may be required to treat severe
metabolic acidosis. This is done slowly using the following formula;

0.3 X kg body weight X (18 - measured plasma bicarbonate value) =
mEq/L of sodium bicarbonate to be administer over a minimum of 20.
30 minutes. .

‘When alkalosis is present, it is treated by volume replacement with
chloride containing electrolyte solutions, such as normal saline.

PHARMACOLOGIC CONTROL OF VOMITING - ;
Antiemetics are ‘regularly used as primary -or -Symptomatic
therapeutics in veterinary patients. The use of antiemetics fo

vomiting. Their usé is indicated when vomiting is so protracted that
hydration’ status, electrolyte and acid-base balances is difficult to -
maintain. As mentioned pefore, since vomiting is a clinical sign and
not a diagnosis, it is important to always attempt to identify the
underlying cause. Potential problems with the use of antiemetics for
symptomatic therapy can-develop when their use may delay the
identification and treatment of serious disorders, such as renal |

the therapeutic goal in the management of vomiting animals should
be to identify the primary disorder. :

Central ac‘ting antiemetics are those that inhibit vomiting by blocking
impulses within the CNS. These drugs work as the VA, CRTZ, VC, cr
at a combination of these sites.

£ it e

Receptors in the VA are stimulated by local inflammation and motion. 3
Efferent from the vestibular system Synapse primarily at the vomiting
center, however, some report that a portion of the afferent nerves
travel to the CRTZ which then sends input to the vomiting center. The
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neurotransmitters nvoly i :
x . ved . in  this
cholinergics 1 . 1S pathwa 3
i : dand hlStamme (H1 receptor). Th dy are Muscarinie
vomiting induced by the v are antihistar; € drugs used tq inhibit

nes and anticholinergics.

Antihistamines- The -
e et Lo antihistamines . 2
impulses at t nes block tran
m%cm ck he VA, They only block vomiti thsm}S
n SIcKness or vestibulitis Th ng that js

anticholinergic o ; e_antihistamine

: ; g
activity of these ] erties. It is thou.ght that the .also_ ha‘fe
P, h =

These can alsg b
o e USEd as preve t‘ %
vomiting. A vention of motion sj .
drynessbof‘ fg:rsleoslt'lf;ects c:lasscw:late:d with this grodfnk::: scl associated
ensiis : and respirator > rowsiness
Anorexia, diar . -Sprratory tract, ap ,
% diarrhea, or constipation have ajsq beendre}];f:?:i?hes
ed.

eb i
e tei:an used in the past ag broad

Phenothiazine; Ph

: Lhe most effective ang Sonaiad
Orpromazine (‘E Vetglrmary medicine ag 'antit’-meticg_ usec%
e B @ dose of 0,1 mg/kg, IV, 4 hourly, or 0.5

rng‘{kg. ]Br'[ or ?Sflg_sflrochlorperazine (Compazine)' i __@ d
mglkg, IM. 6 hOUr]y_

The first
Th: :?dxiri‘:o rc}mgs are also available in
€llect associat, - AT e :
ot 1ated with phenothiazine include hypotensjon

due tq th i
in yamd;iiﬁz:p?er alpha-adrenergic blocking activity that results
“on. In addition, these drugs are negative inotropes at

hourly. Perphenazine‘(TﬁIafon), @ dose of 0.5

parenteral and oral forms,

(mqn). .

ose of 0.5

X

re——————

"Trimethobenzamide; Trimethobenzamide is a central

therapeutic dosages. With IV use they result in hypcotension and reflex
tachycardia. Therefore, these drugs should be used with extreme
caution in hypovolemic patients. It is recommended that a IV fluid by
initiated prior to the IV administration of phenothiazine. These drugs
may also interfere with thermoregulation in some patients resulting
in hypothermia. Xerostomia may occur due to their mild
anticholinergic properties. °

acting
antiemetic that is effective in blocking the vomiting reflex at the
CRTZ. The mechanism of action is unknown but the drug directly
inhibits the CRTZ. The drug does not inhibit impulses to the vomiting
center and does not act peripherally to decrease the input from the
peripheral visceral receptors. Structurally, it is related to
antihistamines, but exhibits only weak antihistaminic Aactivity. Since
it is only effective at one site (CRTZ) it is less effective than the
phenothiazine, but is generally associated with fewer adverse effects
than phenothiazine. Therefore, it is the drug of choice for vomiting
that is mediated through the CRTZ. The side effects associated with
trimethobenzamide are infrequently reported. Occasionally, the
human patients may exhibit depression, drowsiness, and
disorientation. The suggested dosage is 3 mg/kg, IM, and can be
repeated at 8 hours intervals.

Metoclopramide; Metoclopramide is frequently used drug in
. veterinary medicine that has both central and peripheral effects on
the G.I system. The drug is derivative of procainamide. Centrally, the"
drug inhibits vomiting by its antidopaminergic activity at the CRTZ.

. Peripherally, it appears to sensitize the smooth muscle of the distal

esophagus, stomach, and proximal small intestine to acetylcholine.
Within the esophagus the actions of this drug result in increased
lower esophageal pressure and an increase in esophageal contraction
-strength. These actions result in an increase competence of the lower
csophageal sphincter decreasing esophageal reflex. Within the
stomach the drug increases gastric antral contractions, promotes
relaxation of the pylorus and increases smooth muscle contractions in
_the - proximal small intestine.’ These actions accelerate gastric
emptying and small intestine transit time which counter the events -
that precede vomiting. Therefore, they are said to have a peripheral
antiemetic effects.

Because of these actions metoclopramide has been advocated -to
control persistent vomiting associated with f‘uncticna} gastric
vetention, gastro-esophageal reflex, or inflammatory _gastromtest.msi‘.
disovders, as well as situations where the vomiting is due to CRTZ
stimulatior. The half life of this drug is shart which mzzas thst

T T IRRTRERIN.,




therapeutic blood levels are not maintained with IM or IV inje‘ctions.
Therefore, it needs to be administered orally, SC, or as a continuous
IV infusion (and protected from light). The dose is 0.2-0.5 mg/kg, 7O,
SC, repeated 8 hourly, or 1.0-2.0 mg/kg, IV infusion over 24 hours.
Due to effects on CNS and as anticholinergic, this drug should not be

used in combination with phenothiazine and with anticholinergics and
intestinal blockade.

NB: The following drugs used in for treating vomiting may be used in
the treatment protocol.
Atropine (0.04 mg/kg, SC),

Chlorpromazine (0.2-0 4 mg/kg, SC),

Dimenhydrinate (Dramamine, 8 mg/kg, PO),

Diphenhydramine (Benadryl, 2-4 mg/kg, PO,IM),

Isopropamide (Darbazine, Darbid, 0.2-0.4 mg/kg, PO), Metoclopramide
(0.2-0.4 mg/kg, PO, SC, IM),

Prochlorperazine (Darbazine, Compazine,
Propantheline (Pro-Banthine, 0.5-1
Trimethobenzamide (3 mg/kg, IM). -

05 mgkg, SC, IM),

EQUINE COLIC
Syn: ABDOMINAL PAIN

Equine colic include a‘group of condition
Visceral pain. Horses can exhibit signs of colic frequently since this

underlying pathogenesis. Most horses will recover from an episode of
(non obstructive) colic with conventional medical treatment, but this
condition is s4ill the largest single cause of death in horses. The
equine colic zan broadly be classified into 5 bypes v

—

-

E Spasmadic colic; This type of colic develops due to i"gcrease in bowe]

motor_ activity and the signs of pain are acute to per-acute and

interriittent type, i.e. wax and wane at frequent intervals,

:2) impactive colic; This type of colic develops‘whgm bowel lumen js
rmuch distended and its motility is reduced due to impaction of bowel
with dry, and (partial) Zigesﬁé feed contents. The signs of pain are

sub-acute and continuous type.

mgfkgn PO), 31’1d :
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@Obstructive colic; In this type of colic the passage of inges:
obstructed by any major injuries to the bowel (e & ‘
intussusception, strangulation, or paralytic ileus), This conditig,,
also results from obstruction in the vascular Supply to any 3.

segment due to a variety of causes. The pain is continuoug and yg,,
per-acute to acute in nature.

Flatulent colic (Intestinal tympany); This type of colic deyy
because of over distention of bowel lumen due to accumulatig,
gases, yielding pain which is of acute and (intermittent initiy
continuous type.

'@Idinpathic colic; In this type of colic there may be no obvious ez
or lesions even established at laparotomy to account for |
development of pain experienced by the horse.

ETIOLOGY _

The etiology of colic can be classified into either (a) colic primarily
G.IL tract origin. Examples are intestinal, cecal, or colonic tympa
(flatulent colic or intestinal tympany); Intestinal hyper-motilizty »
‘muscle spasm (Spasmodic colic); Impaction of ileum, cecum, colon,
ileocecal valve with feed (Impactive colic); Acute intestinal or pyls

PATHOGENESIS

General;y speaking the pain receptors (nociceptors) are present in the
superficial layers of skin, joint surfaces, periosteum, muscles, footh
pulp, and visceras, Stimulation of these nociceptors resu] 5
transmission of. impulses through the spinal cord, thala,,,.
brain-stem, to cerebral cortex where the signals are processed The
end result is perception of pain which is also mediated by auton,,, ic
Nervous signs i.e. alteration of heart rate, blood pressur € SWeatin,
ventilation, and pupil size.

»




The primary causes of visceral pain include: i) Over distension of the
wall of the stomach or intestines with fluid, gas, or ingesta, ii)
Increased tension o pulling on the root of mesentery or supporting

ligaments, iii) Local ischemia or infarction, and iv) Spasm of the
visceral smooth muscles. .

[ntestinal distension with Bas or ingesta is the most common cause of
over stretching. Thig distension may be static (as in cases of
impactive, obstructive, ang flatulent colics), or transient, when loral
periodic distension occurs as a result of spasm or increased peristalsis
of intestinal segment (spasmodic colic). Shock, dehydration, and

electrolytes imbalance, especially following acute intestinal
obstruction are other basis of clinical signs (and sometimes the fatal
outcome),

CLINICAL FINDINGS

The clinical signs of each
intermittent (in the form of b
followed by periods of relaxation)

clinical signs of colic inelude tail swishing, teeth grinding, pawing,
stamping, restlessness, body stretching, looking at the abdomen (flank
watching), frequent urination, protrusion of penis without urination,
kicking at the belly (abdomen), frequent lying down and soon'getting
up, grunting, rolling, sweating, constant sitting in lateral recumbency,

dog sitting posture, or sitting on haunches, and suddenly dropping to
the ground in pain, 2

26U Notma

Horses with pain also develop evidences

with weak pulse and prolong capillary refill time. The mucous
membranes are initially bright red (vasodilatory phase) followed by
development of dark coloration (vasoconstrictive phase). If the
problem is severe there may alter the cardiovascular integrity.:
Evidences of shock and dehydration are common in acute cases of
flatulent colic or intestinal obstruction. I

¢xternal palpation or pushing in the abdomen doest not elicit pain.
Anorexia and depression often accompany these signs. -

Causés of Death'in Colic; Death may occur in colic is either due to

‘upture of stomach or intestinal wall resulting in deposition of large
quantit
death

2y be a combination of exhaustion, autointoxication, anorexia, and
reflex inhibition of cardiovascular functions. i
§ L~
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; ; v
of an increase in heart rate

n all visceral types colic; .

y of toxic ingesta into peritoneal cavity causing shock and .
vithin few hours. In lingering cases of colic the cause of death

S

B pokalewia :
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- minimum physiological abnormalities is Jes

parameters.

- of abdominal pressure (over distension), au
- or absence of intestinal movements (borbo

T chwo nie

Pk

g from colic should
colic than these of
UIZery or intensive
before commencing

The primary aim of examination of animals sufferin
be to distinguish mild or uncomplicated cases of
potentially life threatening which require further s
care. A-rapid physical examination is demanded
treatmént of any kind. This includes:-

a) History; A complete history of the nature and duration of clinic

signs, feed management, defecation or urination, pregnancy, and
premedication are important for the diagnosis and management of
colic. For example, intermittent pain for the last 48 hours with

s life threatening than
oration of physiological

al

continuous pain of 4 hours with deter:

b) Physical examination; Observation about gériéral outlook, palpation

scultation of the presence

rygmi), temperature, pulse,
and respiration rates, color of mucous membrane, capillary refil| time,

passage of naso-gastric tube, rectal palpation of abdominal organs,
and absence or presence of the faeces may help in establishing the
etiology and possible prognosis. A gross examination of the faeces j.e.

presence of blood, mucous, sand (checked by mixing the faeces in
water), or odor may assist in diagnose. ;

¢), Laboratory findings; It includes the estimation of packed cell
volume and plasma proteins which can help to asséss: the hydration
statv ; and vascular integrity. Paracentesis of abdominal fluid and its
gross and.microscopic examinations are necessary to differentiate
peritonitis from other causes of colic (visceral or urogenital origin). If

peritoneal fluid is grossly contaminated with faeces materials, rupture
of viscus should be considered.

d) Expl:.Jrafory surgery; It is sometime necessary to classify the cause

of acute or persistent colic and extent of damage done. The technique
will be discussed in surgery classes.

TREATMENT "

* The treatment of colic depends upan the nature of the cause, types of
lesions, and severity of pain. A general line of treatment may include

the followings;

£ T

A. Medical Therapy;

1. Use -of narcotic-analgesics drugs. Examples are morphine or
pethidine (@ dose of 2 mgfkg, IV or IM), or methadone (@ dose of 0.1



(9,1

ol

mg/kg, IV or IM). These drugs are under narcotic regulation so are not
available in open market for routine use,

2. Use of sedatives-analgesics drugs. These types of drugs may
normally be given even before proceeding for clinical examination to
establish the cause (for diagnosis) in order to prevent self inflicting
injuries. The common examples of sedative-analgesic drugs used in

of 0.5-1 mg/kg, IM, meperidine (HCI), @ dose of 1-2 mg/kg, IM, and
butorphenol tartrate (Torbutrol). Other sedative-analgesic drugs
commonly used are chloral hydrate (a drug of all time use, it truly has
- analgesic effects, but in larger doses, it has hypnotic effects), @ dose of
30-60 gm/LA, PO, or same dose as 6-10 per cent solution by IV route.

Acepromazine (Sedastress_- at present a drug of choice), may be given !

@ dose of 0.05-0.1 mg/kg, IV or IM. Hyoscine compound (Buscopan),
used @ dose of 30-60 mULA, IV. Xylazine HCI (Rompun, most popular
being sedative, analgesic, and muscle relaxant), to be used @ dose of
1.0 mg/kg, IM, and Promazine (in mild cases of colic).

3. Us_e of non-steroid anti-inflammatory drugs. These drugs may be

used in mild cases of colic. Examples are phenylbutazone and flunixin

}:;neglumide, @ dose of 0.5-1 mg/kg, IM, (induce good analgesia for 6-8
ours).

4. Use of antispasmodic drugs. These drugs are used for the treatment

of spasmodic colic, i.e. Atropine sulphate, @ dose of 15-30 mg/LA, IM .

or IV and Dipyrone (for mild cases of colic), @ dose of 10 mg/kg, IM or
IV. (Both of these drugs should not be given together). Chlorodyne, @

dose of 6-8 mI/LA, PO, or Lignocaine 2 per cent, @ dose of 15-30 ml/LA,

PO, can also be used for the sama purpose.

5. Use of sposmomimetic drugs, such as carbachol, @ dose of 9.4 ’

ml/LA, SC, or neostigmine. These drugs are recommended ‘only’ in

mild cases of intestinal impaction and following the administration of
mineral or vegetable oil. These drugs should not be given in other

types of colic, pregnancy, and peritonitis.

6. Use' 'éf lubric;ﬁfs and purgatives. These types of drugs are

particularly - recommended in cases of impactive colic. Examp]es of .

lubricants are mineral oil (liquid paraffin) or "eggtabl'e.oi[, @ dose of 2.
4 liters/LA, PO. Examples of purgative are ant raquinone or diocty]
sodium sulfosuccinate, @ dose of- 8-30 gm/LA, PO. Magnesium
sulphate, @ dose of 200-400 gm/LA, PO, is good in treating sand colic.

o

: B. Surgical intervention; It is indicative when ever there is,

. vii. Marked distension of bowel, and
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7. Use of antizymotic drugs, such as turpentine 9il, @ dose of 30.

PO, spirit ether nitrosi, @ dose of 30 m O rid formalin (;?3 II:;];
cent), @ dose of 15-30 ml, PO, may be use in cases of intestina]
tympany (flatulent colic). 3

8. In per acute cases.of flatulent coliq “Trocar and Canula” 'needed to
be applied at the point of maximum distension, either at right, left, or
both sides of abdomen. ; ; ¥

9. Use of fluid and electiolyte therapy. For the treatment of .
dehydration, electrolyte imbalances, and metabolic acidosis large
volume of fluid therapy (10-15 L) is, necessary for early recovery, It
may.include the use of normal saline, Jactate Ringer’s solutions, or
normal sodium bicarbonate solutions. Plasma volume expanders

(Haemaccel, @ dose of 2-3 liters/LA, 1V) may be used in debilitating
and exhausted animals..In cases of dehydration and shock, NSAIDs
may be added in the prescription. : :

10. Steroid thez:apy. In acute cases of endotoxic shock large doses of
corticosteroids, eg. Dexamethasone @ dose of 1-2 mg/kg, 1V., or
Betamethasone, @ dose of 1-2 mg/kg, 1V, should be recommended. -

11. Use of specific therapy. Antibiotics-may be used in cases of acute
bowel obstruction, following surgical manoeuver, or in other cases
where necessary. Anthelmintics (Ivérmectin @ dose of 1 mg/5 kg, SC
or IM), is recommended for the treatment of verminous colic.

1) Severe pain giving no response to analgesics, _
ii) Shock ;;s evident by weak and rising pulse rate over 80 beats per
minutes,

iii) Increased CRT,

-iv. Congested and dark mucous membrane,

v) Cold extremities, -
vi) Absence of gut sounds, . .

viii) High protein contents, RBCs and WBCs counts in the Peritonea] =

fluid. g St
Surgery is contraindicated whén there is;
i) High fever, ;

i) Neutropenia or marked neutrophilia,

iii) Sever icterus,
iv) Evidence of enteritis, and

of colic not restoreq by Surgery

Mence of extra-intestinal cause |



Commonly used colic drafts for horses include the followings;
3 nid : = P
For spasmeodic colie; 1) Atropine sulphate, 2 dose of 15-30 mg/animal,

IM or SC. i) Chloral hydrate (60 gm) and simple oil (300 ml), and
qwven orally

For flatulent colie; 1) Chloral hydrate (60 gm), turpentine oil (30 ml),
ind simple oil (300 ml), and given orally. - s -

aiven orally,

For impactive colie; 1) Chloral hydrate (60 gm), simple oil (1000 ml),

IMPACTIVE COLIC -
Syn: IMPACTION OF LARGE INTESTINE

ne most important colic type of horses. It develops due to
1on of large intestine with ingesta and characterized clinically
by mild to moderate abdominal pain, depression, and constipation.

ETIOLOGY : :

A. Primary causes of impactive colic include feeding of low grade and
tible roughage (old hay, sorghum, or bedding), molar defects

Ing in poor mastication, greedy feeders, or feeding animal after

longer intervals. Consumption of sand with hay or deliberate eating

by foals (sand colic) may also cause this condition.

B. Predisposing or secondary cduses of this colic are general debility

tition, verminous mesenteric arteritis causing occlusion of blood

iy to any segment of intestine, enterolith or fiber ball causing

partial obstruction in the passage of ingesta. Foreign bodies such as

pieces of rope, plastic bags, etc. finding their way to small colon and

-ausing its severe impaction. Rectal paralysis developing occasionally
me 0

3t ume of parturition or encephalitis (rabies) may also cause
impaction/ constipation. Retention of meconium in foals is a common
occurrence of impaction in large intestine.

"ATHOGENESIS

“nlinued overloading of the colon and/or caecum with any of the
gested feed along with any of the predisposmg.fgtctm: can- cause
olongation of intestinal contents and ‘excessive inspissation of fecal
2l With time a severe distension of the colon wall causes its

ity to stimuli which otherwise in normal cases ~Pf°‘f°k°
on. In horses the distension of large intestine is more_sen?us
ther animals and often incite pain. Auto-intoxication {ro-

ing to decreases intestinal motility, dehydration, poor or worn

<~

e
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absorption of taxie substances from gut) due to retention or delayed
passage of ingesta can results in nietabolic toxemia.

CLINICAL FINDINGS

A mild to moderate abdominal pain of a longer duration (3-4 days,
even sometimes longer) with general depression, Progressive anorexia,
constipation, and almost normal pulse and respiration rates are
indicative of impaction of large intestine. The intestine sounds are
either decreases or absent, and there is passage of firm, dry, and
scanty faeces sometimes coated with mucous. Impacted faecal mass
can be palpated occasionally as a firm mass with doughy consistency
in the colon or caecum, by rectal examination. The cascum can be
palpated at exterior in the upper right flank and small colon to the

right of the midline. Impaction of the caecum is more serious and have

bad prognosis than of colon, as some time it may cause caecal rupture
and death. 2

Retention of meconium in foals will be associated with signs of
constant straining with elevation of tail, humping of the back with
feet under the belly, and even sometime walking backward. Hard
faecal balls can be palpated with the finger in the rectum.

- Enterolith or similar foreign bodies are ﬁsually located in the entrance

to the small colon and may or may not be palpable per rectum. The
caecum or colon are distended with ‘gas and ingesta, and a reflux
distension of the stomach with fluid is detectable in some cases by
passing a nasal tube. In sand colic diarrhea may sometime be present.

DIFFERENTIAL DIAGNOS]S

Impaction of large intestine needs to be differentiated from other
causes of colic, eg. enteritis, spasmodic colic, flatulent colic,
peritonitis, and dehydration on fthe basis of detailed clinical
examination, severity of pain, rectal examination, and therapeutic
response to°drugs. Moderate straining, graduz! distension of lower
abdomen, absence of urine, and uremic smell are indicative of urinary

* bladder rupture.

l



TREATMENT _ >z : :
The line of treatment in impactive colic includes the fol_lowmg Steps;
1. Use of lubricant apq laxative drugs, Examples js vegetable or
mineral oil, @ dose of 2-4 liters/L.A, PO, repeated 12 hourly, if

required,

2. Sedative and analgesic drugs are yseq for the reduction of pain, but
some of thege may reduce the Intestina] motility, So Tepeated doses of
such drugs (e.g. Xylazine or Acepromazine) may be avoideqd.

3. The Parasympathetie stimulant drugs (e.g. ‘carbachol, @ dose of 2.4
mVLA, 8C) may be récommendeq in, th; i
are only used after the administrati 0 of 1-2 liters of minera| oil, to

)
soften the faeca) mass, but not in other types of colic angd Pregnant
animals. oy

: FLATULENT coLic . .
~ Syn: INTESTIN TYMPANY, TYMPANITES

. -

characterized clinically by signs of acute abdomina] Pain, respiratory
distress, and passage of much flatys,

<>
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ETIOLOGY

Intestinal tympany is 4 common condition of horses and ca, |
classified as primary or Secondary based on their etiology. \
primary Intestinal tympany is usually caused by Ingestion of fa"@
quantity of high]y fermentable green fodder. Whereas, the secondy,
intestinal tympany is more common and usually associateq

Partial or complete obstruction of caecum or col_on (see alsq Impactj,,

of large intestine), It can also develop following Castration due ¢,
fibrous adh‘esion_s of intestine or Verminous aneurysm.

tympany, may also h_ead to death.
CLINICAL FINDINGS

DIAGNOSIS

History of feeding op hjghly fe
colic,"and iJassage of muy h i i
intestina] tympany. Gas t?illefc]ialgsp : ‘some_m I?tm




:al examination. It is however. dj
e ifficult to locate the ob i
S 4 struct
“1;;(2(4 ;}?‘eig;g’;lg?ny ats thgézas filled loop may interfere with Eﬂz
Jalpation. s acute abdom; i
e, of bloed Al e - tmal colic, passage of ng faeces,

he rectum, and n
S X i , 0 response
routine treatment are indications of acute intestinal obstructign to

[REATMENT :
Following line of treatment should be complied with impactive colic

1. Use of analgesic and sedative d

ol rugs. (see colic). ini :
of Xylazine is limited as it will als o vt administration

o reduce intestinal motility.

9. Use of antizymotic or antifermenting dllugs.

3. Use of trocar and canula, ma'inly through tﬁe right -ﬂank (or

anywhere at the abdomen with maximum distenti
ion
iy or even through

4. Use of antibacterials to control seconda _ ial i :
: ’ r
particularly following trocarization. y bacterial infection

A tympany draft to be used for intes-tinal % i
‘contains the following drugs. . ympafly e

Chloral hydrate (60 gm), Turpentine oil (30 ml) o feti
and Vegetable or mineral oil (500 ml). ) or asafetida (20 gm),

NB: Dissolve chloral hydrate with approximately 200 ml of water and
then mixed in vegetable oil. The mixture may be given via stomach
tube or drenching bottle.

SPASMODIC COLIC

[t is a spasmodic type abdominal pain occurring in horses with
excitable temperament and characterized by the development of
intermittent boots of pain followed by- periods of relaxation and

attacks

auscultation of loud peristaltic sounds (borborygmi) during the-

_P:'UUJ,U(;Y :
IlJ‘l.l-.‘_\ type of colic accurs frequently in horses With excitable
‘“!Mberament. The inducing causes may include drinking of cold water
et work, thunderstorm, preparation of animals for show or

'¢¢, or loud drum beats. This type of colic has been reported to occur

due to penetration in submucosal layers by migrating larvae of
Strongylus vulgaris.

PATHOGENESIS

It is hypothesized that there is an increase in parasympathetic tone

resulting in much increase in peristaltic movements in animals

having excitable temperament due to any of the mentioned causes.

This could result in periodic distension of various loops of intestine

with either gas or ingesta. This increase in motility ahd distension are

the consequence of varying in degree of intermittent type abdemtinal

pain. :

CLINICAL FINDINGS

The spasmodic colic is clinically manifested by bouts of intermittent
type akdominal pain, i.e. rolling, pawing, kicking at the belly, flank
watching, and patchy sweating for a few minutes, followed by periods
of relaxation with normal posture and behavior until the next bout of
pain. Initially the periods of relaxation are long (hours) but during
later stages, intervals of bouts become short and attacks ¢. pain are so
frequent that it resembles a continuous type colic. Loud intestinal
sounds (called borborygmi) can be auscultated or even heard without
stethoscope during the periods of pain. This type of colic may
disappear spontaneously without any treatment or it may leads to
serious complications such as intestinal rupture or acute intestinal
obstruction.

DIAGNOSIS -

Spasmodic colic need rule out from enteritis, since both diseases are
characterized by abdominal pain and increased intestinal sounds and
motility. Diarrhea and/ or dysentery are common in the later condition
along with other specific signs of enteritis. Acute intéstinal

.obstruction is characterized by peracute type abdominal pain with

absence of faeces and presence of blood and mucous in the rectum.
Other causes of colic can be Jdifferentiated by history of pain and
careful clinical examination. $

TREATMENT |

“The treatment ‘of spasmodic colic can be achieved by treating the

animals according to the following steps.

1. Use of ‘antispasmodic (sﬁasmolytic) drugs such as Atropin2
sulphate, @ dose of 15-30 mg/LA, SC, following the PO use of 1-2
litters of mineral or vegetable oil. :

2. Use of sedative and analgesic drugs (see colic). |




m
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3. Luke warm soap water enemata.
> 1zati h lief of uri
4. Catheterization for the relie of urine.

A common colic draft used in veterinary clinics include chlorql hydrate
(60 gm) and vegetable oil (400 m]).

NB: Dissolve chloral hydrate first in water and-then mix with
vegetable oil.

' DIARRHEA :
Syn: ENTERITIS, DYSENTERY, INTESTINAL CATARRH

of feed intake. -

ETIOLOGY

here are seyeral specific and non specific diseases of animals ip
which diarrhea (dysentery) is a major clinical findings. Some of the
diseases causing diarrhea are as under;

A) Bacterial diseases; Examples are coli-bac_illosis_ (young animals)
salmonellosis, i

and C infections, and Johne's disease or‘paratuberculosis (a chronic -

diarrhea of adult animals),

B) Viral diseases; Examples are rinderpest, bovine malignant catarrh,
bovine viral diarrhea, blue tongue disease (in sheep), pest d_es petits
ruminant (in goats), rotavirus and corenavirus infections (in young
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animals of many species), and canine distemper and Parvo,
infections (in dogs).

C) Parasitic diseases; Examples are garamph_iste;mi_osw,_ostert.ag?'
haemonchosis, strongylosis, tr-:chostrongy og:is., : mom?z‘p
fascioliasis, giardiosis, toxoglasmos;_s, cryptospolr: 10s1s, coccid;
balantidiosis, and whipworm infestations (dogs only).

D) Fungal disease; Examples are aspergillosis (aflatoxig
candidiosis, and histoplasmosis.

B

i i ; les are chemical and
E) Miscellaneous diseases; Examp. . ‘
pgisoning, lactic acidosis, copper deficiency, cqngestw? heart faj]
certain toxemia, eosinophilic colitis (dogs), C-OhtlS-X disease (horss
anaphylaxis reactions, disaccharidase deﬁc:ency (foa_ls), and may
neoplasias developing in the vicinity of gastrointestinal tract, o
lymphosarcomas.

PATHOGENESIS . : 5
Diarrhea develops when ever the small intestinal absorption proces)
decreases and secretion increases. The pathophysiology of diarrhe
can be divided as under; .

intestinal lumen. This fluid, if not reabsorbed and accumulate i
excessive quantity, will result in diarrhea.- This mechanism o
diarrhea development operates in non invasive bacterial diseases (eg
enterotoxaemias), disaccharidase deficiency, with" use of saline
purgatives or laxatives and certain surfactants (e.g. Dioctyl sodium

imbalances, Thos mech:z(-;li]slmreostl‘llgj in dehydration and electrolyte

Jlarrnea operates in most of the
» and Parasites,

3) Malabscrption; Malabsorption of the -ﬂuid due to defects,

d i r o
‘Zst;r:;tsoé‘s °r atrophy of viljous absorptive cells, and is as seen ir, ‘
- ~Oronaviryg Infections in young animals.




~ forming carbonic acid. Carbonie aci
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4) Others _mechanESrl:us; Increase in blood-to-lumen h
(a5 Seén in congestive heart failure), h
¢chronic 1nﬂammatory bowel
drainage (e.g. lymphadenitis) may also re
faecal water contents and diarrhea.

L hydraulic pressure
ypoproteinemia (as seen in

and decrease lymphatic
sult in an net Increase in

carbonates_ (acid-base-imbalance), and varyin i stei
(hypoproteinemia) from the body. The ﬂfl}{(]i %nc?\‘f-l:sn %z: cf!if;'slzr?';zlmn
intravascular compartments (vasculature), then but of extravascular
compartments (intercellular spaces), followed lastly . from the
inr,rac:-ellula_r spaces. The location and types of lesions also effect the
sevenity of illness. In cattle much of the fluid

through small intestine, so in
will cause severe dehydration
intestine, but opposite is true

diarrhea may lead to sudden shock and subsequent death.

Acidosis may occur by various mean

Aci _ : : s in acute diarrhea. One of these
18 Intestinal bicarbonate loss. Wa

ter and carbon dioxide combine
d deionizes forming hydrogen and
loss in diarrheic feces, moye

feces and hydrogen remains the
resulting in metabolic acidosis.

F hydrogen ions concentration by its decrezse glomerular excretion.

" In chronic enteritis there is decrease in digestion and malabsorption
= of food, resulting in body wasting without clinical evidences of

dehydration. -
CLINICAL FINDINGS

L '8¢ major clinical findings of enteritis are the frequent passage of soft
B and fluid faeces, evidences of dehydration, occasional abdominal pain,

8nd toxemia. In most cases of acute enteritis, fluid faeces may -

; mnt]ains blood, mucous, and/or fibrinous casts (dysentery) with
Unpleasant odor. In this type of enteritis and particularly of large

, mtesﬁige inflammation, the faeces may be passed with tenesmus
(st‘:ammg). '

F‘e\‘er may be

t initially, but duri f
ok present nitially, but during later stages o perfuse

. circulatory collapse) there may be subnormal bedy
d_fnprcrature. Dehydration may develops within few ‘hours of acute
larrhea, though clinical dehydration will be obvious only when fluid

Dehydration also influences the

{2)]
wn

loss is more than 10 per cent of the body weizht. This can be assessed
by tenting the skin of neck or eyelid_s (skin taking lopger time, ie. >2
seconds, to come to the original position) and recession of eyeballs in
their sockets. Auscultation of abdomen may reveals fluid rush sounds
in early stages due to hypermotility.

In chronic diarrhea (enteritis), the faeces inay be soft and homogenous
with no odor. In addition, a progressive weight loss and emaciation
without evidences of clinical dehydration or systemic involvement are
common occurrence, - :

A foul smelling faeces is indicative cf abnormai fermentation and
decomposition of epithelium, blood, fibrin, or due to pus and necrotic
tissues. A fishy smell is indicative of decomposition of protein. A
pungent smell is diagnestic for salmonellosis or biliary colic. Sour or
acidic smell is due to fermentation of glucose or lactose as seen in

-lactic acidosis. Offensive odor is noticed with incomplete digestion and

diagnostic for pancreatic jnsufficiency.

CLINICAL PATHOLOGY : =

Macroscopic examination of color, consistency, constituents (mucus,
fibrin, blood), odor, and presence of any segments of cestodes or intact
roundworms may help in identification of the etiology.

Microscopic examination of faeces may be necessary for the
identification of ova (larvae or oocysts) for parasitic ‘cause, and
cultural examination for the bacterial cause. Complete blood count,
biochemical profile, and urinalysis may help in evaluation of
hemoconcentration, metabolic acidosis, electrolytes, fibrinogen, and
protein (albumen) contents to assess the severity of disease or its
complication. An.increase in blood urea nitrogen is an indication of
inadequate renal perfusion associated with severe dehydration. -

Serological tests may be of use for the recognition of viral diseases.
Rectal or intestinal biopsy for cultural examination is recommended
for the diagnosis of Johne's disease. Colonoscopy - may help in
diagnosis of large bowel diseases particularly in small animals.

NECROPSY FINDINGS ¢ ssvtte L s

A gross evidences of acute enteritis may include the presence of
edema, hyperemia, hemorrhages, catarrhal to fibrinous in flammation,
ulceration, and/or necrasis of the intestinal mucosa, and foul smelling
intestinal contents. A general thickness and edematous type swelling
withaut, other visible gross lesions are indications of chronic enteritis.




2. Sympiomatic thera
both via ara] ang parenteral routes, to combat
and elec:rolyte loss, preferably within 18-24 hours. In

dehydration, je. >10 per cent of body weight, the dose of fluid
should be appreximate to 100 ml/k

of fluid can roughly be calculated by the formula;

o
Le))

DIFFERENTIAL DIAGNOSIS ,
The gross dPpearance of faeces can provides first clue of the cause of
diarrhea. In general, the lesions in the small Intestin
perfuse and watery diarrhea, whereas, the lesions i
are associated i ] i i

Salmcenellosis js characterized by the deve

i larrhea, Progressive weight loss, and without
obvious Systemic reaction. In dietary diarrhea the faeces are soft and
voluminous without Systemic illness and clinica] dehydration.

Diarrhea Dysentery
1. Voluminous fluid faeces Scanty sticky faeces
2. No blood in the faeces

Presence of blood in the faeces

Presence of mucous and fibrin
in the faeces 5

Abundant pus cells
Straining during defecation

- -Y0 mucous or fibrip in
in the faeces

4. Less pus cellg

- No straining (tenesmus)
during defecation

TREATMENT

Control of djet is Tecommended first eyen before making diagnosis.

€ general lines of treatment of diarrheg should incorporate the
followings steps;

1. Specific treatment if cause of diarrhea js known. Example,

or anthelmintics useq via Parenteral and/or oral routes.
Antibiotics may be st i

arted when ever there are evidences of
Enﬂammatlon, leukocytosis, fey

dehydration, acidosis,
severe cases of
therapy
g B.Wt, per 24 hours. The amount

- Body urcjght (kg) X Per cent dehyﬂration = L of fluids required in 24
: X 2 'Iu'am : o 131 ) * - - M A

iy

be administereq may be increased if there
ing and diarrhea. The fluid is admm-ls_ter
sseous) depending upon the condition _

b

large anima} contains the fo))

&7

severe acidosis a hypertonie sodium bio. .
iggutlir;nci?e;ﬁorper cent, should initially be given, foligs, i
normal solution (1.3 per cent), as maintenance dose fo, the

The common IV fluids available includes dextrog, 5 ol
g::trrsc;se with normal saline,‘ normal saline 0.9 per cent, p
solution, lactate Ringer’s solution and sodium bicarbonate gqf..

' i Iy 3
oral rehydration salt (ORS) commonly
fzgg‘:l]gngoieterinary use cont_ams the followings:

e ide (3.5 gm), sodium bitfaf.bo’late (25 gm), pe
Hord 155, e 3, e v (R

: ium chloride (14.3 per cent),
g (67.5 per cent), sodium ¢ 4 nt), g
;ll)ogigz{:.s:ent), citric acid (0.8 per cent), potassium Chtlm %
‘cent), and potassium dihydrogen phosphate (6.8 per cant).

ion and withholding diet for 24 hours is nece
f:ca)rt;'?:{;tlirﬁ; in acute enteritis to aveid 'ferme-ntaltloncz;:i ol
of feed which may further damage the intestina mu g
period fluid containing ORS -or parenteral norma .
desirable to minimize harmful effects of dehydration.

or the protection of intestinal mucosa, inhibition of secretior .
i(;]ger'tinal lfypennotility the common drugs for ve_t.ennarlj: -
chlorpromazine, kaolin, calcium carbonate, a!um_mum ,Y
pectin, chalk, catechu, bismuth .subnitra-s (or subsahgylate), chas
and opiate derivatives. These are admims_tered PO either alone 3
combination of few of them (if and as required). Chlorodyne, @ dow
30 mVLA, PO, may be given for reducing diarrhea but not in bq
suffering from hepatitis. ; . -

NB: Per oral antibiotics should
intestinal Protectants,
Anticholinergic drugs such as atropine sulphate, probanth i
(ProBanthine), ang hyosci

reduce intestinal hypermotility and secretio
beneficial in secretory diarrheaang their antisecretary effects are &
to inhibiting Prostaglandins activity. Ther i

and salicylates can absorb and j

Formula of astringent powder common]

: Y used in.veterinary clinies f8
owings;



pismuth subnitras (10 gm), chalk (15 gm), catechu (15 gm), kaolin (15
,1\ pectin (10 gm), and rice gruel (QS).

8. The rice gruel contains amylose and amylopectin, which
hemselves can prevent secretory type diarrhea.

2,

-

(e) For the management of abdominal pain narcotic analgesic drugs
are needed to be administered. Examples are meperidine,
gighenoxylate, and loperamide.

ACUTE INTESTINAL OBSTRUCTION
Syn: INTESTINAL ACCIDENTS -,

It is the blockade in the passage of ingesta caus.ed by complete
intestinal obstruction, characterized clinically by vx.olent. to. severe
zbdominal pain, severe shock, absence'of defecation and faeces,
instead the presence of blood and/or mucous in the rectum.

ETIOLOGY - : b
The major causes of acute intestinal obstruction can l?e grouped into 3
types. These are; .

1) Volvulus (Torsion or 'T\visting) of any intestinal segment on its
mesanteric axis, :

; : s ¢
2) Intussusception (Telescgpmg or invagination) of one part o
intestine into the adjacent segment, and

3) Strangulation (Incarceration or entrapment of intesf.inal segment),
e gz. umbilical and ventral hernias.

- = X - - S oo
Either of these types can be seen in all animal spec:l;s, lzoilgti};;s
gl:ﬁl.lp and at any part of intestine. The exact cause of t ifze 6 i
is not clear, however, increase in peristalsis a,sisseee:n i rilg -
I T B fered contributing factors for -their

- - d c ‘ .

and truck journey are considere . ) e :
development. :

caecal impaction, fibrous: adhesions,

Enteroliths, bowel tumors, St s Boma Tmor

mesenteric fat necrosis, atresia ani-cum-rectl,
cavses of intestinal obstruction.

e

*. ” Similar cqnditiprg' in cattle is
_ sFasquic type colic lasting for few hours (8-10 hr), followed by days
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PATHOGENESIS

The effects of intestinal obstruction on an individual differ between
species, site of intestine involved, and type of obstruction. For
example; a complete obstruction of small intestine in horses is more
severe and could be lethal within 24 hours, compared to a similar
obstruction in cattle, which may take days to kill the animal. The
development of clinical disease is associated with many factors. There
is complete obstruction in the passage ingesta, fluid, and gasses which
are the cause of over-distention of intestinal lumen and visceral pain.
Complete occlusion of the blood supply to the affected segment may

result in ischemia, edema, devitalization, and later necrosis of the
part(s). 5

In addition, there is also development of toxemia either due to
infection with toxigenic bacteria within the intestine or -auto-
intoxication which aggravate the clinical disease. Other factors which
contributes ‘the disease are acute shock (both endotoxic and

circulatory origin), dehydration, - electrolytes, and acid-base
imbalances. : '
CLINICAL FINDINGS

In_horses the obstruction of small intestine is characterized by

sudden onset of per-acute or acute abdominal pain, evidences of severe
“shock, and toxemia, ‘progressive abdominal distention, and multiple
areas of pinging sound. A progressively rising pulse (>80-100 per
minute) and respiration (>70-80 per minute) indicate the severity and
* acuteness of the condition. Faeces may pass initially but later on, it
may completely be absent, instead, there may be presence of blood
and/or sticky mucous in the rectum. The obstruction site in the form of
distended loop of intestine can be palpated per rectum. A reflex filling

of stomach with fluid and its evacu

animal within 24 hours.
similar clinical features but
intestine obstruction.

Obstruction at the large intestine have
can run a longer course compared to small

characterized by an acute attack of

of depression accompanying with variable signs of ill-health. A slow
development of toxemia and vascular damage escalate the condition.
Distention of abdomen, Progressive increase in heart and respiration
rates, and recumbency are. the signs of grave consequences. In

untreated cases, intestinal rupture will ultimately occur with ensuing
“shock which could lead to death within 1-2 weeks.




CLINICAL PATHOLOGY
Hemoconcentration (PCV >50
increased BUN, leukopenia and

per cent), acid-base imbalance,
neutropenia initially fol‘lowed_ by
leukocytosis are common laboratory findings of acute Intestinal
obstruction. Examination on peritoneal fluid could reveal the presence
of red blood cells and other inflammatory cells, contamination with
variety of kinds of bacteria and intestinal flora, and faecal
(in gut rupture).

NECROPSY FINDINGS . 2 .
Physical lesions described can readily be identified with or without
evidence of gut rupture. Presence of faeca] matters in the peritonea]
cavity is a good evidence of intestina) rupture. The involved segment
will have varying degree of congestion, discoloration, edema, necrosis,
and/or gangrene. In cases of intact intestinal wall, the ora] segment
will contain fluid, gas, and/or ingesta but the aboral segment empty.,

DIFFERENTIAL DIAGNOSIS .. . . Beaan ;
Enteritis is associated with frequent passage of fluid faeces mixed
with blood and/or mucous, dehydration, and hyper-peristalsis. In
flatulent colje there is Passage of faeces with much flatus and less
Severe signs of pain and shock as compared to acute intestinal

reticulitis (in cattle and buffaloes) is characterized by

» Tecurrent attacks of tympany, tenderness of abdomen,
and a chronic course, - : :

TREATMEINT ’ :

e effective treatment of this condition is surgical, therefore, as soon
as the condition is diagnosed the case should immediately be referred
to qualified veterinary surgeon,

itill 24 hours. In cases of no response to therapy,
pired to find oyt the underlying cause

itrol the secondary bacteria
r Surgery. Any complication

materials

Pain of short duration, milq fever, ruminal stasis, -

.,

: ;! type, lack of salt intake
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associated with these conditiqns should be treateq accal’ding]'
Prognosis of these conditions is not favorable but one shoul -
remember "early the surgery better the Prognosis”.

SIMPLE INDIGESTION

It is a common but mild and self-limiting condition of rum;
developing mainly due to dietary abnormalities, Particularly i,
fed animals, Clinically the disease is characterized
aecrease in rumination and ruminal motility, drop in milk prod
and mild constipation or diarrhea.

ETIOLOGY
The common causes of simple indigestion include gjzs,
abnormalities of minor degree. It includes feeding animals ¢
indigestible roughages (straw or bedding particular]y during
periods), mouldy or over fermented silage, over-h eated or frosteq
- moderate excess to grains “(wheat, oat, barley, corn, rice) ap
. carbohydrate rich Qjet to animals unaccustomed to them. :
1 causes includes, sudden change jp feed, i.e. from one type to an other

fermentation. A second mechan:

: . 3 n : . S .
decrease in rumina} motility ejthe, b ?:a?:;atu}g 'n Indigestion is the
as seen. in mild cageg ¢ of change jn ruminal pH,

o
- carbohydrate rich dijet or feed
protein q’ch‘diet._ A Ph}'Sicalsfn?. ad
eating of indigestib]a Toughages ; Dedn
motility. In :

addition, 1S an othep Cause of 2
known to cause rum__a a’}‘-‘mtger of toxic amineg andeffsat:e I:Emmal
fermenting or spoileq feeq ;he?és“i]::n Produceq locally bm!};?gf:;;

entatj Y Tk Ultant e 4 S
i e o s et S st Bl by k)
oduction in aton;. . 1Dere jg Sharp gy ;o 2tony, ang delayed
productio atonic N whi P fa volatile Fattx .
production, 23 Vhich results atty acid




TR
P
C.LIN"ICAL_ FINDINGS
Generally, it is a mild ang Yerine LERT
ceduction in feed intal s selfhm:tmg condition of TUminants, A

% 2 : rexia), decr
and s'ight drop in milk Production (j eas

first appearing signs. A o

and diarrheic. The duration of jj i
destructondte S ness is usually short unless there js
Signs of systemijc invdlvement,

temperature, pulse,” anq res irati :
simple indigestion. prration and pain

2L Cellulose digestion test; A plastic bead tied to the end of a cotton
taread is put in a vessel containing freshly removed ruminal fluid.

The time required to digest the cotton thread (separation of bead from
tiread) is noted.
2bnormality,”

| DIFFERENTIAL DIAGNOSIS
~'mple indigestion needs to be differentiated from all diseases of the
_<stomach ‘and abomasum in which ruminal atony is a common
P "<l findings, Acetonemia is seen in-heavy milk producers 1.2

fﬁﬂa, acute fal] in milk, and ketonuria. Traumatic reticulitis is
evia. 2ted with sudden onset of anorexia, agalactia, mild fever, and

ot € O pain at palpation of reticulum. Acute rumen acidosis is an
'I'.';_“jiseéi_se developing following over éating of grains, characterized
“Pression, dehydration, acute ruminal stasis, and much fall in
g PH. Left sided abomasal displacement (LDA) is a chronic
7 aving similar clinical signs as in indigestion and which do

Digestion time ‘more than 30 hours indicate °

__':'_;"““r'-h? following Parturition. Clinically it _is characterized By

R i

.;3

not respond to medical therapy. A pinging sound over the lower left
flank is diagnostic of LDA. Vagus indigestion is also a chronic
condition, associated with hyper- or hypomotility of rumen,
dehydration, passage of scanty faeces, and give poor response to
medical therapy. (A secondary anorexia is associated with many
systemic illnesses where treatment of primary condition also alleviate
indigestion). :

'TREATMENT

The objective of treatment should be restoration_ of normal ruminal
flora, motility, and pH.

1. The treatment of indigestion adopted is usually symptomatic
consisting of the use of rumenitoric drugs. The most common and
available drug used is magnesium sulphate (@ dose of 500 gm/LA,
PO). Use of nux vomica, pulv gentian, or pulv ginger (each @ dose of
15-20 gm/LA, PO), is good to restore normal ruminal motility and
secretion. Parasympathetic stimulants such "as carbamylchloline
{carbachol), physostigmine, and neostigmine may given in low doses to

- increase ruminal motility but there use in simple indigestion is

controversial.

2. More rational therapy include the use of alkalizer as magnesium
hydroxide (@ dose of 400 gm/LA, PO) suffering from mild acidosis or

acetic acid (10 per cent) or vinegar (@ dose of 10-15 liters/LA, PO)
when rumen pH is alkaline, -

3. In cases of lost ruminal flora with prolonged cases of indigestion,
constitution of normal flora by rumen transfaunation (cud transfer
or rumen transplant) is the best treatment. ;

4. Use of vitamins especially B-complex may help in early recovery
and improve health in anorexic animals. 5 2

Common prescriptions for indigestion contain the following;
a. Tonic or stimulant powder; It consists of magnesium sulphate (500 .
gm), pulv nux-vomica (10 gm), pulv gentian (10 gm), pulv ginger (10

~ gm), and molasses or water (QS to be given orally).

b. Stomachic or digestive power; It consists of aniseed (15 gm), osmum
seed (15 gm), chiretta (15 gm), mustard (15 gm), Indian rhubarb (15 -
gm), ginger (15 gm), black salt (20 gm), and common salt (30 gm).
Make 2 doses (boluses in molasses) and give orally twice daily.

c. Carminative or digestive mixture; It consists of spirit ammonia
aromatic (8 ml), spirit chloroform (8 ml), spirit ether nitrosi (8 ml), Tr.




cardamum co (S8 ml), Tr. ginger (8 ml), Tr. nux vomica (8 mlJ,}fodmm
bicarbonate (30 gm), and water (QS) to make mixture for drench.

NB: Nux vomica should not be given in pregnant animals.

BLOAT
Syn: RUMINAL TYMPANY

It is an over-distension of the rumen and reticulum with gases of

fermentation, characteri;ed clinically by signs of colic, left abdominal
distension, dyspnea, and sudden death, -

ETIOLOGY g
The disease is common in all ruminants

reported in cattle (buffaloes). Baseq upon the etiology, the tympany
may be classified as Primary or secondary. The Primary ruminal
tympany or frothy bloat is caused by intake of certain types of diet
that lead tq formation of stable foam within the rumen. It can further
be classified into legumingus bloat and feed-lot bloat. The secondary

but more cases have been

PH, or by failure to eructate normga

The causes of frothy leguminous bloat are the ex
of rapidly growing, lush green, leguminous pPlants, ie. alfalfa
(Medicago sativa or lucern), cereal CTops as wheat, clovers (Trifolium
Sp.), rape, leguminous vegetableg (peas, beans, etc).
contain high contents of certain foamj

cytoplasmic proteins, saponins, pectins, and hemicellulose. These
agents are particularly Increased during the rainy season and/or when
heavy fertilizers (urea) is used. The foa

In surface tension of ruminal contents which inhibit the coalescence of
the small Jas bubbles, and so there is formation of 2 stable foam in the
rumen. The frothiness of ruminal content causes obstruction of the
cardia, inhibits the eéructation reflex, and closure of caudal esophageal
sphincter which. result In increase intraruming] pressure,

cessive consumption

- ‘mentation by those l'mccle
particles. In addition, the type of ruminal flora ie. éncapsulate

ducing bacteria, also helps in increasing viscosity
and production of insoluble stable foam.

y -

ming agents Tause an increase’

~1
on

’

Susceptibility of disease increases_ when animals are
to bloat producing diet. The specific condition of th :
feeding or rate of physical breakdown of feed are other factors i th

lity of fo,
(maximum stability at PH 6), ruminal motility, and Interferepce in
eructation. The rate of floy and composition of saliva (hayip,

The free gas bloat or secondary ruminal tympany may develops dye o
ruminal or extra ruminal causes. In ruminal causes tympany
develops either secondary to the acute onset of ruminal atony thy;

: L _83ses  (hydrogen sulfide), or toxic amines
fihlstzmme) are contributing factors in causing clinical disease and
eath. 3 e

CLINICAL FINDINGS - : :
There is sudden deve],
more obvious at Upper left flank, usually soon after grazing on bloat
Producing paster, Distension of the loft flank may be so severe that
Otrudes above the vertebral
i oW the signs of colic, including lying down and
getting up frequently, kie) at the belly, treading, and some t}mes,

; : U¥spnea ang ting are marked in the form

of open mouth breathi o

g, with Protrusion of the tongue and extensio
of the head. The ruminal movements Initially are increased, but 1"“



Piration and heart ra
respectively), with heart me
g o ;-H_-;‘r.ea:t Imurmurs at

- @ pnmary bloat may reveal 5
Pressure, whereas in Secondary bloat 2
*¢ 0p of the solid Hich piteh ? '
. ©~ i€ soud. High pitched tympanic sound
WSard at percussion at the |

fee =
‘83 zr2

Bsis & eft paralumber fossa

A — 213Y may corer and soft faeces type material may be

CpER PO m;..;‘:.e;-:_-re cases may end up with much distress,

e . O ucous membranes, sudden death followin g collapse, and
zsphyxia : .

CLINICAL PATHOLOGY
Clims 1

:ﬁt:o.cg:,: is usu.all;;_f not required for diagnosis of bloat.
yr SSHmation of ruminal pressure, examination of ruminal
forz, physical and chemieal nature of ruminal fluid may lie!p

understanding the ,cause and prescribing treatment and control
measures of the condition_

-

na
pPa
e

NECROPSY FINDINGS

#nimals died of bloat may show protrusion and congestion on the

tongue, r;arkgd congestion and hemorrhage of lymph nodes of head,
neck, epicardium and upper respiratory tract, friable kidneys and
nyperermma of intestinal mucosa The lungs are compressed and
intrzbronchial hemorrhags may be present. The rumen is distended,
znd contents much less frothy at postmortem than before death. There
may be pale liver due to expulsion of blood and rupture of diaphragm.

DIAGNOSIS

The primary bloat can be differentiated by secondary bloat by history
of feed intake. The use of trocar or canula with complete evacuation of

gas from rumen is indication of secondary bloat. Passage of stomach”
tube can also help in diagnosis of esophageal obstruction or stenosis.

Vagus indigestion, traumatic reticulitis, and diaphragmatic hernia
have a chronic history of illness with recurrent tympany. Tetanus is

characlerized by prolapse of 3rd eyelid, rigidity of whole body, and-

hyperaesthesia, Blackleg, lightning stroke, anthrax, and snake bite
@re characterized by sudden death which need careful examination.

TREATMENT (Acute cases should be considered as
emergency). 5 e

1. In life threatening cases use of trocar and canula or pei’formiﬁg

rumenotomy can help to remove gases and marked rélief to the.

animal. (

rases can also be removed by passing of stomach tube. In case

[ secondary tympany gases are evacuated in a single attempt and
Picssure is released easily by this method, however, multiple attempts
e rcquired to evacuate foamy nature of gases in primary bloat.

RS

a - . r - 2= ’ - - - .
2. In less severe cases, induction of salivation (which is alkaline) by
tying a bit in the mouth may help in denaturing of stable foam. Use of
e -

. antacids (Sodium bicarbonate, @ dosz of 100-200 gm/LA in one liter of

water, PO, Magnesium oxide or hydroxide, 8 dose of 200-400 gm/LA,
in water) may help in reducing feed-lot bloat. :

3_-Antizymotics and antifcaming agents, administration by oral or
through stomach tube or trocar and canula help to reduce gas
formation and tympany. Examples are; vegetable oil (corn, rape sead,
sunflower, linseed or soybean), @ dose of 200-400 mVLA, mineral oil, €
dose of 200-400 mVLA, turpentine oil, @ dose of 15-30 ml in 250 ml of
vegetable oil/LA, formalin 4 ml in 300 ml of water (for secondary
bloat),  methyl silicone (2-5 per cent solution, 50-100 ml), dioctyl
sodium sulfosuccinate (a surfactant) with vegetable oil, polaxalene (a
polymer of Polyoxypropylene-polyoxyethylene series) 25-50 gm/LA,
PO, or directly in intraruminal injection.

Injection of Neofneteoryl, Tympaveex, and Poloxalene, @ dose of 10
mVLA, intra-rumen injection (or PO) are available for primary
leguminous (frothy) bloat). For primary (feed-lot) bloat dimethyl
dialkyl quaternary ammonium compound is more good than
poloxalene, - :

_ A common "Tympany draft” used for large animals consists of

turpentine oil (15-3% ml), pulv asafoetida (15-20 gm), vegetable oil

. (250-500 ml), and chloral hydrate (in pain only, 30-60 gm).

NB: Chloral hydrate should first be mixed with water before adding to
the oil. - ;

Carminative mixture or rumenitoric drugs, .. nux vomica, ginger,
gentian (and as in simple indigestion) and antacids i.e. magnesium
oxide and hydroxide, calcium and ammonium carbonate, sodium
bicarbonate, during the convalescent period for maintenance of
ruminal motility and digestion. Transfaunation fluid containing viable
ruminal flora, @ dbse of 4-6 liters/day for 4-5 days is recommended to
re-establish normal floral population. : -

CONTROL T : ;

1. Feeding of hay or fibrous feed before grazing on bloat produi:ing
pasture, or all available fodders (clovers and grasses together) may be
cut, mixed, and chopped before feeding to animals.

2. Administration of vegetable oil or emulsified fat, @ dose of 100-200
mVLA, PO, before grazing on bloat producing pasture help to reduce




table oil or emulsified fat may be sprayed on

: offered during specific time of the year when
vccurrence of bloat is common.

pasture of feed to }

3. Antifoaming/antizymotic dru

. gs can be used as prophylaxis for
reducing the incidence of bloat d

uring peak bloat season.

4. Incidence of feed-lot bloat can be redu
with about 10 per cent of cut and chopped roughages.

5. Avq{d overfeeding following a prolonged period of starvation.

DISEASES ASSOCIATED WITH HARDWARES

The possible outcomes (sequelae) of accidental ingestion of metallic

for_eign objects such as nails, needles, wires, or any sharp pointed
object by the ruminants, are as under; -

. ’I‘;aumat:f: stomatitis (with signs of sudden stoppage of feed intake
E!urmg fce@mg, complete anorexia, and hyper-salivation).

Traumatic pharyngitis (same signs as above). 4

* Traumatic esophagitis (sudden anorexia, salivation, regurgitation,
and other signs of choke). :

* Traumatic rumenitis (rare in animals, signs similar to TR)

* Traumatic reticulitis (TR) (It is the most important condition among
the diseases caused by hardware).

* Traumatic rupture of left gastroepiploic a
which may leads to fatal hemorrhage). )
“ Acute local peritonitis (a common complication of TR).
* Acute diffuse peritonitis (a rare outcome of TR).

* Chronic local peritonitis (a common outcome of TR).
¥ Vagus indigestion (a rare outcome of TR).

* Diaphragmatic hernia (a rare outcome of TR).

" Traumatic pericarditis ( a common sequelae of TR).

* Cardiac tamponade due to rupture of coronary artery. :

© Septicaemia and related complications such as splenic abscess,
hepatic abscess, diaphragmatic abscess, mediastinal abscess,
endocarditis, arthritis, pneumonitis, & nephritis.

rtery (a rare sequelae

TRAUMATIC RETICULO-PERITONITIS

Syn: Traumatic Reticulitis, Hardware Disease.

i‘cidenfal ingestion of any sharp metallic object along_wit]? feed may
=sult into traumatic perforation of reticuiar wall resulting in reticulo.
;--':-ani:is. Clinically, the acute disease is characierized by sudden

ced by feeding grains mixed--

VL T

9

nset of complete anorexia, cranial abdominal pain, ruminal stasis,
sharp fall in milk, and mild temperature. ;

%ﬂ?ﬁfﬁimon disease particularly in confined dairy animals which

i i ed. Cattle and buffaloes usually can not
3fecrig$‘;ir;tf ﬁﬂﬁﬁ fffod and non-food items if mixed together with
thiir feed. Metallic objects such as nails, pieces ofdmre, Ia;gz se:::ag
needles, etc, if swallowed fzall first into rumen and are :‘.:ﬁzrqu o J;_
carried over the rumino-reticular fold into the lower an part o

the reticulum.

ic obj i unt ends may remain in rumen and/ or
< I?Etal\l:r?t}c::{letcct::u:.ilrtx}; }E’Iarm but som eywith pointed/ piercing ends
e roblems. The honey comb like reticul_ar mucosa acts as a
50 ? ausga;; metallic objects. Contraction of reticular wall _prorgptes
trapto;t?m gf the wall by the swallowed sharp metallic o _;e:lt,
E:?jltl;ng in reticulitis. The penetrated metallic object subsequently

may cause local or systemic peritonitis (if it is contaminated). Many

iti ise, or
i fter parturition, heavy exercise,
of the disease are seen soon a t _ X
::jre:]-s: journey, as these conditions can contribute in p.enetra.itmn of any
sharp metallic bodies into the reticulum.

PATHOGENESIS iy o

.The metallic objects following ingestion” first settled -down in the

i avi traction cycles of the
due to their gravity. Subsequent con C :
;:r?setr;mach dump those objects from the rumen into the reticulum.

- Injury to the reticular wall with mere penetration to the serous

¢ icati ign bodies are either
ay not cause any complication and foreign ;
i::fgsztﬂ\{ay or remain embedded for rest of their life. In sucl_:l cases,
the related intramural inflammation may IESI:Ilf. sometime in
dysfunction of the rumino-reticulum, because of interference with
chemoreceptors. -

ion of the wall of the reticulum follP\:ved bx development of
if:ft!tftﬁ::f ?nitially cause acute‘local peritonitis, \:-rhxch may turn in.
either complete recovery (if foreign bedy_ falls back into the retlcu.lum ),
chronic local peritonitis (part of healing Process), or acute diffuse
peritonitis. Most of the perforations occur in the-lcwer parts of
anterior reticular wall but Ptl:lg!' may pass throv..lgh in any direction
and can result in traumatic injuries and 1z:iffactlons, Particularly in
diaphragm, liver, abomasum, sp}een, pericar I:ur;', lung, or pleura. It
is also possible that the metallic bod)l;sl;:nay ed }r?cted out through
exterior wall in the form of a local abscess and followeq by mostly,

complete recovery.
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From initial local Peritonitis Infection May spreads throug) bl
g ood, to _
of ruminal motility, and distension of lower abdomen. High fever

ther organs an
jrthritis,gnephrit?sm;’;;i‘;isz‘zdto develop endocarditis myocarditis
% S i F ’ a5
abscesses. Sudt:len death in anim;II;tll;::engla, °r pulmonary o liver ] ' (occasionally subnormal body temperature if condition develops soon
because of cardiac arrest due to traumatsi = recordefi and may be 7 after calving), presence or absence of abdominal pain, and sudden
C rupture of ejther coronary development of circulatory collapse are some evidences of diffuse

gastro-epiploic artery,

o

artery, ventricular w
all, or severe hemorrhage que to rupture of Jeft
) > g
; _ _ : Te o peritonitis.

fﬁi cﬁn(i";%;‘INDmGS > CLINICAL PATHOLOGY : ; y i :
: 1S€ase can be divideq into 3 f : In-acute local peritonitis, there is mild leukocytosis with mild
1 Acute Sag reticulo-peritonitis ii) Ch g s . neutrophilia (with shift to left), during first 2-3 days are diagnostic.
and iii) Acute diffuse Peritonitis, tmie oedl Etm“lo-pedtonitis, - " Later on, this change in blood count returns down but never to normal

e level through out the course of chrohic disease. A severe leukocytosis

with shift to left in indicative of acute diffuse peritonitis. Urine may
contain protein or albumen due to passive venous congestion. -

b ’eéicié‘a"if"ii Tﬁiﬁi’er f;? ot "), increase in pulse (>80/
» : con % g 2 i
raction; and evidence of cranial Abdominocentesis may be performed for obtaining peritoneal fluid for

abdominal pain lastin s. The anim analysis of its chemical nat
g ﬂ)r 2-3 da - 1 :
y: nimal shows reluctance to ysi its L : : i

move, prefer to remain standing f
: or S = 2 C .
tor B HEn eriods, or lie down with - -~ pathogenic organism. Radiographic examination of the reticulum with
‘animal at its dorsal recumbency may be of value in diagne-is. Use of

metal detector is an other method for detection of ferrous metallic

Walking (particulag] :
wlarly) downhill anq : :
i - SReactal defecatlgn and urination - objects in the rumen or reticulum in animals with clinical disease.
on ferrous metallic objects can not be detected by this met¥sd.

_ In acute local traumatie reticulo-peritonitis, a sudden onset of

bC.rD_re - i 2
. » Tough hair coat, chronic diarrhea or constipation with firm
' harp fali in milk, slight fever, and

form of kicki
o hibiti) e ii?ﬁfy;?iffiﬁ‘g‘i o the body, rolling on the ground NECROPSY FINDINGS '
Th cai : ; Y Roirae. i -Animal dying due to peracute disease may have a lacerated
Pain can be induced p eith s = myocardium with resulting hemorrhage or cardiac tamponade. Diffuse
elevation of tai, deep Palpa{lon O?raglc;:chn.ngl of the. withers, sharp ’ peritonitis is characterized by copious : foul smellgng peritoneal
Xiphoid process of sternum with the hel m}nz;} Wa{l Just behind the 3 exudate, with fibrinous and exudative inflammation, and presence of
st or knee, or lifting up with oll szo sbarp Jerk with a closed causative organisms. Chronic cases may have extensive pericardial
auscultation of grunt af the trachea fractat‘am 00) and simultaneoys. : effusion with a thick layer of fibrin at the pericardium. The
decrease in milk production whiE heve L?g animals show a sudden - h penetrating foreign body is.generally still present within the wall of
recovery from acute attc ; r return to normal even after - the reticulum (or may have fallen back), or embedded within a fibrous
) Th : ' L tract originating from reticulum to either pericardium or anywhere -
5 :
is develzl;f’r:lnse 0{ c?romc I_ocaI pent.om’tis are not characteristics There °F s j - : ‘
nt of chronic anorexia, persistent decrease in milk than / DIFFERENTIAL DIAGNOSf:S

anorexia and pain, ruminal stasis, s

3 CI_}', and ‘
B recurren: Ziiggsfi?es: 'fc;aillal local abdominal pain at palpation ’
IMpae x ol .mi an ‘with: S, . : :
;II;\'}‘:’*'—‘ Tuminal contents b?;jcf;thj)( g::sgl:: epgfgas thh. doughy or - - leukocytosis are diagnostic. Ephemeral fever has similar clinical
' di;;e fever, and no response to medien; it . .asevere 51gns of pain : picture but abdominal pain is absent, and it occurs in the form of an
Dresen: The pain can be elicited by stro .tre some signs of the - - outbreak. Acute intestinal obstruction, simple indigestion, abomasal
e with fist op pole, down hil] we{]k anzg e he{' Pinch, xiphoid- A= * displacement or _torsion, acute grain overload, tympany,
, percussion by hammer. pyelonephritis, postpartum metritis, mild toxaemia, hepatitis, vagus
i ional], indigestion. - -pleuri d ketosis h lot of similarities in the;j
whic . a ly, there may be d ” 2 2 lndlgestlon, pleurisy, an etosis have lo ol simular S In eir
his Manifested by pré);'ounde:ewpm?nt of acute dlffus.e peritonitis clinical signs and need careful  and thorough examination tg
0xaemia, severe depression, absence differentiate them from reticulo-peritonitis. :
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TREATDMENT
A. Conservative treatment;
a) Immobilization of the animal (for

10-15 days) by tying to one spot

and performi
performing all act ng, Watering, or milking at the

_ lvities 1
ik of feed;

immobilization of foreign body at sil:ual e embedding and

e) Use Of.sulforlamides Sul : : A
or PO) and/or antibiotiés ‘-;g:;ge?a.thme @ dose of 100-150 mg/kg, IV

and/or _Parenteral may help
systemic.

g) Symptomatic treatment.

Bh Surgical rumenotomy; It is surgical remova
;.orough fumenotomy incision with manual
-Tom_reticulum, if it can be reached, This techniques has the

: x ase » n l

‘REVENTION
rophylaxis administration of a b
-al route, preferably after fast;
‘onomical method for prevention of the disease particular in ar

ar big industrial cities. Use of magnetic platform for scréei:;.‘:s

spared-feed to remove metallic objects is an
i i othe
:vention of this condition. r att_empt e

| of the foreign body

ar magnet, at the age of 1-2 years, by

emoval of foreign body .

ng for 24 hours, is an effective and *

B S

* stasis,

A___./’———- ;
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ACUTE RUMEN IMPI;,;AC.ITIE%;GORGE ;
LACTIC ACIDOSIS, G MENT
Rggﬁﬁ OVERLOAD, ACUTE CARBOHYDRATE
ENGORGEMENT, TOXIC INDIGESTION, RUMEN
OVERLOAD, ACUTE RUMENITIS.

Syn:

It ~ute metabolic disorder of ruminants, caused by ingestis,
f::;eagui?&"iiy of readily fermentable carbohydrate n;]:h Lfl-:eds" =
resultant production of lactic acid in the rumen. %Izmca y the dl.sﬁa
is characterized by complete anorexia, severe depression, rumi
dehydration, incoordination, recumbency, coma, 5

customarily, death.

IOLOGY . - '
’}Is‘;l-'ﬁs condition is commonly seen in dairy cattle, feed-lots, and sm

ruminants (newly purchased for Eid-ul-Adha or slaughters) wix
were recently shifted from green to concentrate feeds. The sudd
ingestion of excessive quantity or acmden_tal excess to read
fermentable carbohydrates (starch or sugars) rich feed, such as gra
(wheat, barley, corn, oats, rice, ‘and sorghum), and less common
potatoes, turnips, bread, sugar beets, grapes, flour dough, or excess
molasses are among the disease triggering factors.

The amount and type of feed required to produce illness depends:
the type of grain, previous adaptation, nurtritional status =
condition of animal, and the nature of ruminal flora. This disez
usually develops in animals suddenly exposed to grain feeds withs
prior adaptation, consuming excessive grains because of accidental
unrestricted access, or returning to grains following a long period
off-feeding. For example; Animals that are accustomed to heavy grz

* diets may consume larger quantity of grain which may be toxic &

lethal to unaccustomed animals. All the kinds of grains are considen
more toxic when finely ground or even crushed than whole grains:
being readily exposed to micro-flora.

PATHOGENESIS . '

Normally, the rumen environment is anaerobic, having a pH of 65
and microbial population mainly of protozoa and bacteria, primarily)
Graprmegative types. Microbial digestion convert carbohydrate 1
volatile fatty acids, carbon dioxide, and methane. The volatile fati
acids include acetic acid, propionic acid, and butyric acid. Withi, 2.
hours of ingestion of excessive quantities of highly fermentap]a feed:
there is a marked change in number and species of the micobic
population in the rumen. There is increase In number of f,
Gram positive bacteria, such as Streptococcus bovis, which

St growin
utilizes th
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carbohydrate or starch to produce large quantities of lactic acid and
other organic acids (including formie, valeric, and succinic acids).
Production of large quantity of actic acid decreases the rumen pH to
<5 at which the most of the normal cellulolytic Gram negative bacteria
and protozoa are destroyed. Ag ¢ = rumen pH decreases (<4 5) the
growth of St, bovxs_ls also inhibited ang the growth of Gram ‘ositive
Lactqbacxllus SPP- 1S promoted. These acid producing bacter?al sp
contribute not only to the falling of pH levels but alsg to increaspa:
histamine levels by decarboxylation of histidine within the rumen.

The ruminal motility is decreaseq with a
below it may totally be absent. The gde
mainly attributed to th

fall in pH, and at PH 5 or
! .~ Gecrease in ruminal motility is
‘ € Increase in the production of volatile fatty

acids (particularly butyric acid) and histam; .
actic acid or hydroge mine rather than increased

: ; Zen ion concentration. The roduction of large
quantity of lactic acid (both L ang D type) andpits salts (1aétat§)
causes substantial increase jn osmotic pressufe in the rumen, which
raw fluid from Systemic circulation into the rumen and causes

ccumulated which
here is depression of central respirato

b

-

T gy will be anuria (due to decrease in renal
bloo flow),  muscle weakness, cardiovascular collapse
{(hemoconcentration, dehydration, and decrease cardiac output), and
death within 24 hours in acute cases.  Several toxic substances
(histamine, ethanol, methanol, butyrate, lactate, other endotoxins) are
produced “which also contributes to metabolic toxemia. Laminitis is

rommon sign and is considered to be due to the absorption of
Nistamine, _

chronic cases the high concentration of lactic acid for longer period
®y end up with chemical rumenitis, which predisposes to the
development wof mycotic rumenitis, liver abscesses, and pulmonary
thrombo-embolism. Damage to ruminal mucésa in'the form of necrosis
"¢ gangrene (due to necrosis of pillars at the dependent part) may
.ad severe consequences (acute peritonitis) which may be sufﬁcien_t to
Ul the animal. Bacteria and fungi can also invade damage ruminal

heli

Pitheli "'m causing infectious rumenitis.

CLINICAL FINDINGS
"¢ Speed of onset and severity of clinical disease depends upon
“Mt and type of feed, and amount and type of acids produced. The

#

Bt
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clinic-al signs may range from simple indigestion to rapidly developing
fatal acidemia. In mild cases, the animal may exhibit evidences of
(kicking at the belly), reduced ruminal motility,

abdominal pain

anorexia, but remains alert, and pass soft
recover with or without treatment within 3-

In severe cases animals are usua
state of somnolence. There is

faeces. These animal may
4 days.

lly found down, staggering, or in a
complete anorexia, (no feeding or

drinking) but some may engorge themselves soon after grain over
mperature may be subnormal, but some may show

feeding. Body te

fever (106 °F) especially during s

rates are increas

is perfuse and the faeces is light

ummer. The heart and respiration

ed, depending upon the amount of acidosis. Diarrhea

with sweet-sour odor, and may contain grains.

advances. The ru

may be impairment

colored containing shreds of mucosa,

Anuria and absence of

prognosis. Dehydration is evident by

d dry skin which further progresses as the case
men fluctuates as if containing fluid at palpation and
a gurgling and tinkling sound at auscultation.

In some animals there

in the eyesight, and animal stagger and may

bump into objects. Recumbency may follow within few hours, with
absence or decrease response to external stimuli in a posture similar

_ to parturient paresis.

of unfavorable
treatment).

A reduction in heart ra

Rapid development of recumbency is suggestive

pPrognosis (and require emergent and radical

te, mild increase in temperature, return of

normal ruminal motility, passage of large amount of soft faeces, and

urination are favorable

CLINICAL PATHOLOGY

A decrease in rumen PH (<5) with hi
=ggestive of grain overload. Microsco

reveals absence

fall in blaed pressure js indicative

signs. A sudden development of acute sign
ery from an initial attack of grain overload is

story of grain feeding is
pic examination of ruminal fluid

of normal Gram negative micro-flora and protozoa
and replacement with Gram positive bacteria is common. A rise in
hematocrit value (from normal 30-32 per cent

to 50-60 per cent), and -

of dehydration”A fall in blood pH,

calcium contents, and bicarbonates but increase in lactate and

inorganic phosphate are o

NECROPSY FINDINGS
In acute cases with sudden death, contents in
ave thin, and porridge like with fermenting edor, The comnified

epithelium at th

e dependent areas can easilv

ther evidence of acidosis. -

rumen (alse reticulum)

be wiped off, leaving a



dark, hemorrhagic surface beneath. The blood is thick and dark in
color and visceral veins look prominent. Long standing cases, may
show evidence of hemorrhages, necrosis, gangrene of rumen wall, and
peritonitis. A terminal ischemic nephrosis, fungal hepatitis,
abomasitis, enteritis may also be evident.

DIFFERENTIAL DIAGNOSIS -
A low rumen pH, absence of rumen protozoa, ruminal stasis, gurgling
fluid sound, diarrhea, dehydration, staggering gait, sub-normal
temperature, and history of grain feeding are diagnostic. Parturient
paresis is characterized by recumbency, hard faeces, without
dehydration, history of parturition, and response good to calcium
therapy. Acute antigenic toxaemia in coliform mastitis and in
peritonitis have similar signs but cav2ful examination may help to
1dentify the cause of toxaemia. . :

5

TREATMENT -
(A) Peracute cases should be considered for an emergency slaughter or
vigarous therapy should be provided. It include; : ;

i. Rumenotomy with washing of the contents and replacement with
chopped hay or normal ruminal contents from other healthy animals if
available, and fluid containing magnesium oxide or hydroxide.

ii. A 5 per cent solution of sodium bicarbonate >10-15 L for adult
cattle by IV injection completed within 30-45 minutes followed by 10-
15 L of 1.3 per cent solution of sodium bicarbonate in saline during

next 6-12 hours for systemic acidosis.

iii. Withhold water and feed for next 10-20 hours, to avoid further

engorgement.

(B) For acute cases of rumen acidosis;

i. Rumen lavage, by irrigation of rumen by pumping warm -water -

followed by emptying. out with a stomach tube of about 1 inch
diarneter (if facilities exists). :

ii. Fluid therapy as described above. No oral water or grain feed.

(C) Moderate cases may be dealt utilizing the following steps;
i. Use of alkalizers such as magnesium oxide or hydroxide salt, @ dose

of 500 gm in 10 L of water, PO, by stomach tube.

ii. Isotonic seolution

systemic acidosis, dehydration, and restoration of renal function.

of sodium bicarbonate and electrolytes for

p——— b

&
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All animals should be monitored ver >
: y closely for re-establis} »
normal_ body func_t19n§ and if required treat them accordin:r];Hmem %
A course of antibiotic (penicillin, tetracycline, or chlor:m'pheni
may be_ given to check thg growth of Gram positive bacteria and fy cuIIJ
;']umemt;}s_. lE{er:owerle;d animals usually are deficient of normal m:!::ga.-
ora, which may be replaced through rumen transfa on e
some healthy animals. ; SPAon, iy

Ancillary treatment may include; Antihistaminics (Mepras

@ dose of 20-30 mlVLA, IM) for Iaminim{s. pCor:itgs{iifY;]'
(Dexamethasone or Cortisone, @ dose of 10-15 mU/LA IM) for shmhs
Vitamins especially thiamin (Vitamin B-compound é dose of 16)(2}'
mI/LA: IM) to promote metabolism of lactic acid. Bfumenitoric dn;
(5‘;“’. s’"’g’le ‘;‘dlgesgmné 30 promote ruminal motility. Injection of
calcium borogluconate, @ dos : ;

of calcium de%lciency. i PElLa, I, paricuiacly T

NB: Animal should be given only hay unless recovered comp]
i ; tel
if desired should be progressively adapted to grain diet. pletely anq

RUMEN ALKALOSIS

Alkalosis can be causes by an increased absorption of alkali, excessi
loss of acid or a deficit of carbon dioxide. In ruminant alk'alosis -
occur }s'hen excessive amount of protein, or nonprotein sources a i’as
to animals, resulting in production of excessive ammonia r; :
m;':reas'e in rumen pH. A pH >7.5 i5 sufficient to cause" :]n ical
alkalosis. This condition may devzlop when feedin g animal with 111:;:&1
I a,

ammonium phosphate, or accidental ingestion of some comme
L1IT10n

fertilizers that contain ammonium salts. Clini g ;
characteristic enough, but usually one[::sancéllaggﬂiyt;};e disease is not
dysfunction (as hypomotility, tympany, and diarrhmgns of rumen
shallow breathing, muscle tremor, tetany, oceasi ea), slow. ?nd
incoordination, weakness, tachypnea, tonic or.clonic smn.al vomitiag,
UNS excitation, and affected animals can die rap; dl convulsions, and
show alkaline pH between 7.5-8.5 and has a StrolrJu o c-:’;ig'h& Tumen fluid
s : s ammoenia,

Mild cases of alkalosis may develop whep e
reduced while the animal continues tq ingesg SG 1al fe
seen in prolonged cases of indigestion, impack;

abomasum, decreased. microbial activity g ‘C-xon or torsion of
roughages, and absorption of volatile fatty acig S‘;* _Poorly digestible
causes increase in bicarbonate Production acstate Particularly)
condition this mechanism i8 over compensatcy 7S, during anore
: : Tesulting jn alkalosis.

ali Ermentation js
rva. It may alsg be
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mild cases seldom diagnosed

' clinically, and recovered by
pal fermentation processes

ing an excess of chloride (as bellow)
be administered. Severe cases may be

O, depending

VAGAL INDIGESTION
Syn: VAGUS INDIGESTION

‘the most common cause of vagus indigestion in cattle is traumatic
jeticulo-peritonitis. Less common’ causes vagus indigestion are those

eases having some lesion at the vicinity of vagal nerve supply.
‘these may include actinobacillosis abscess, lymph ncdes enlargv_.-n}ent
tuberculosis, and lymphomatosis. In some cases vagal nerve injury
feannot be demonstrated. Damage to the tension receptors situated in
“the right wall of the reticulum,. which reflexly control vagal activity,
may explain such cases. Typical signs _o[' vagus mtlilgestlop Fas been
produced (by Hoflund) by transection of various branches_ of
abdominal vagus nerve. .

'PATHOGENESIS oy
The pathogenesis of the ‘disease has been debated for years and still

Yielded conflicting information. A number of syndromes develop
'::pending upon tie branches of t?n:: nerve which aredqulvedfirﬁd
S Possibly, upon the degree of immobilization caused by a lhesm{:tso ; ue
* Teliculum to the diaphragm. On the basis of experimental resu : tt:- K
S Bypes of functional disturbances, with obstruction of ingesta at two
P 8iles have been reported.

Temains to be fully clarified because numerous investigations have.

i_,.._h-..'——- Ll ki

Y,
“r--u—_--

_and other evidences

abomasal distension and im paction may b

89

1) Omasal transport failure (anterior functional stenosis) impairs flow
of ingesta through the reticulo-omasal orifice (sphincter) and occurs
with a). atony of the reticulo-rumen, often associated with chronic
recurrent bloat, or b). normal to increased ruminal motility,

2) Pyloric outilow failure (posterior functional stencsis) impairs flow
through the pylorus and occurs either continuously or in an.
intermittent and recurrent pattern (incompletely).

Depending upon the ‘location and severity of the functional
obstruction, distension, or impaction there will be varying degree of

dehydration and a tendency towards a hypochloremic, hypokalemic
alkalosis and uremia. '

CLINICAL FINDINGS

The clinical signs may be grouped into 1. Ruminal distention with
hyper-motility, 2. Ruminal distention with atony, and 3. Pyloric
obstruction and abomasal impac.ion. In addition, a

2 Ruminal_ distension with atony is characterized by mild ruminal
tympany with reduced or absent of ruminal motility, absence of pain
of systemic involvement,

‘I(‘I:..INICAL PATHOLOGY

boratory tests are of little use in identification of the disease.

r _mild leukocytosis, with monocytesis due to
chronic traumatic reticulo-peritonitis, A varying in degree of

h}'pochloremia, hypokalemie alkalosis, and hemoconcentration in
e found in vegun indigestion.



NECROPSY FINDINGS
Commonly, an impaction of the abomasum and empty or partly
digested fiber in other organs is seen in animals died of primary vagus

indigestion with distended abomasum. In ruminal impaction the - -

contents are in advanced state to digestion and putrefaction. Mostly
intestines are empty and if contain faeces, it is pasty and dark green
in color. Lesions of_traumatic reticulo-peritonitis in the form of
adhesion or fistulous tract and some time containing metallic objects

may be present.

DIFFERENTIAL DIAGNOSIS
The common clinical picture of chronic anorexia, ruminal distention

with hyper-motility or atony, pasty scanty faeces, persistent loss of
body condition and failure to respond to standard medical treatment

\s suggestive of vagus indigestion. Traumatic reticulo-peritonitis, -

abomasal and omasal impaction need to be differentiated from vagus
indigestion. ) :

TREATMENT

Treatment of vagus indigestion is purely symptomatic, thdugh"

prognosis is not favorable in most cases.

1. In ruminal distension with fluid, the evacuation of ruminal fluid by
passing a stomach tube in rumen and withdraw of fluid by gravity
flow can provide relief to the animal. The use of trocar and canula or
vemporary rumen fistulation for removal of the gas from the rumen for
the same purpose. Rumenotomy to remove the contents if chronic
impaction, or foreign body from reticulum, provide comfort and

recovery (and. also to identify the cause). Drainage of abscess if :

present in the vicinity of rumen or reticulum can help in permanent
recovery. : g Rl

itori i . iv ulfate, @
2. Rumenitorics (see indigestion), purgatives (magnesium sulfate,
dcse 0?500 gthﬂA, PO, Istizen, @ dose of 30 gm./_LA, mixed in oil, PO),
lubricants (mineral oil or vegetable oil 1-2 liters, PO), or rumen

stimulants (see indigestion) may be tried. :

oy T i i dehydratim-
i by IV route is recommended in cases of del atio
2115 I:Iitti?;:g J:;m'lﬁ'::allemn:'e_'and should be continued until oral fluid is
allowed. i.e. after re-establishment of reticulo-ruminal rnnl:lht,yT

4. Use of antibiotics and anti-inflammatory if causaﬁve agent is
k;'lOWn and inflammatory response presept.

g1
.9. Rumen fluid transfaunation (cud transfer or rumen trang

s from healthy animal if required assist in recovery from
'T distension. .

Planu
mminai

6. Other symptomatic or supportive ‘therapy ifand as required

l LEFT-SIDED DISPLACEMENT OF ABOMASUM (LDy,

\i

! Displacement of abomasum from its normal position on the abdom:
B floor (from the midline to the right) to the left side of theaabg?;:lal
between the rumen and the Jeft abdominal wall. ; 3

ETIOLOGY .

Left-sided displacement of abomasum occur more co i

¢ i ¢ 1 mmonly in
hlgh-grcducmg, adult dairy animals immediately after partﬂﬁtié?lrg:’
occasional weeks before. parturition. Atony of the abomasum a;ncl[-
distension with 84S or ingesta caused by either abnormally high

volatile fatty acids concentration with heavy grain feeding o

E:\THOGENESIS - S N
ony is considered t b .
and di_stended abom;s o 51,

.“.}
4

mtE!rference w ts normal moy
clockwise 1, l%h 5e unction of the esop ag::; e;?ovzh; e 1‘.5 slor;e
; ue to light

es, though
to chronic

[ala S
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qow of h)-droch]oiic acid into the abomasum and impairment of flow
in to duodenum. A secondary ketosis may be a common compljcatior,

12

in fat animals.

CLINICAL FINDINGS :
A moderate to complete anorexia,
ruminal ‘motility, decrease in ru
production, and ketosis are com
after parturition. Moderate to sev
increase in pulse are also evident
sprung, but the abdomen is su
gurgling or tinkling, of more f]
sounds of rumen, may be heard o
fossa. Simultaneous auscultatio
the gas filled portion of the ab
Jower third of the abdomen
paralumbar fossa. Faeces ma

decrease faecal output, decrease in
mination; marked dropped in milk
mon signs usually developing soon
ere dehydration, mild pain and little
In early cases. The last 1-2 ribs are
nken in the paralumbar fossa. A
uid rather than normal scratching
n auscultation in the left paralumbar
n and_ percussion reveal a ping over
omasum. The area of ping is between
in the 8th intercostal space to the

"aece y be drier than normal or scant or
watery. Rectal examination may reveal abomasum to the left of the

caudo-dorsal blind sac of the rumen or at least perceive that the
rumen is displaced medially. A chronic mild ruminal tympany
(secondary type) and ketosis are common complication of LDA: The
disease will run a chronic course with low level of production, thin

body condition, and reduced sized of abdomen’ (gauntness) unless
treated otherwise. : - z

CLINICAL PATHOLOGY :

There is no marked change in blood picture except increased level of
rCV. A moderate to severe ketonuria is commonly present.
Paracentesis of the LDA through 10-11 intercostal space in the middle

third of abdomen will reveal the presence of fluid with no normal .

protozoa and very low pH. Ruminal fluid will contain normal motile
protozoa and a pH 6-7.

DIFFERENTIAL DIAGNOSIS '

Ruminal tympany, pneumoperitoneum, physometra, left displacement

of caecum, and collapsed rumen may all produce pings on the left side
of the animal. An assisted blow in rumen with a stomach tube and
duscultation at left side may help to differentiate rumen f;o!n other
Structures. Rectal examination may help to differentiate displaced
‘decum and physometra. Paracentesis at left lower abdo;'ne_n may help
' differentiate rumen from abomasum. Acute traumatic reticulo-
Petitonitis may be differentiated by the presence of mild temperature,
F: “inal stasis, abdominal pain at palpation, and slight neutrophilia.
*Us indigestion is characterized by abdominal dislcnsi?n \\:ith or
UL an  enlarged abomasum. Diaphragmsztic Lernia s

E 1N

mnal tympany have a wider area of low pitched pinging sound. .
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characterized by chronic ruminal tympany and abdominal
enlargement.
TREATMENT

The treatment for LDA involves returning the abomasum to its
normal anatomical location, occasionally treating the coincident
electrolyte abnormalities and providing therapy for cther
complications such as ketosis and tympany.

The non surgical approaches involve casting the animal on right side,
rolling her into dorsal recumbency, rocking back and forth, and then
rolling the legs over the torso so she is on her left side. The animal is
then allowed to stand. The gas within the abomasum causes it to float
to a ventral location when the animal is in dorsal recumbency.

The surgical approaches include the blind-stitch zbomasopexy that
don’t involve celiotomy. Other techniques may include left flank or
right paramedian abomasopexy and right flank omentopexy.

PERITONITIS

It is an inflammation of the mesothelial lining of the peritoneal cavity,

characterized clinically by acute abdominal pain, tenderness and
rigidity of abdomen, constipation, and high fever.

Peritonitis can be classified according to its origin (as primary or
secondary), onset (as peracute, acute, or chronic), region affected (as
local or diffuse), and presence of infection (as septic or non-septic). .
The peritoneum reflects off of the abdominal wall parietal and onto
the major viscera: The dorsal aspect of the abdomen 2ssociated with
kidneys and the pelvic region are considered retroperitoneal.

ETIOLOGY

The cause of peritonitis is mujti-factional. Due to the primary etiology
variance, all animals are considered at risk. Traumatic perforation of
gastro-intestinal tract (traumatic 'reticulitis), punctured wounds
(gunshot), homn-gore, - falling on posts, abdominal surgery or
laparotomy, and use of trocar and canula are some of the ceTmon
causes of peritonitis in animals.

- Other causes includes rupture of abomasum or intestine (in torsion),

rupture of vagina (during parturition, correction of uterine prolapse,
handling of dystokia, coitus), rupturs of rectum (at its examinaticn or
parturition), rupture of urinary bi. dder (in urolithiuuiz), runtura of



>SCcsses, abomasal ulcers, intraperitonea injection o
ant chemicals, migr 2e (Gastrophilus sp., Strongylus
garis (horses), Habren esophagostomum sp. (sheep), etc.
\THOGENESIS
east six factors operates in the seénesis of clinical signs. These
sges:

Toxemia and septicemia; Toxins are produced either by the
sativ (antigenic toxins) or the breakdown of tissues

are . readily absorbed through the peritoneum
oxemia. The severity of clinical signs produced
type of bacteria, area of peritoneum involved, and
toxins absorbed. (See also class notes on toxemia for other

Shock and hemorrhage; The develo

ection, sudden deposition of But or uterine contents in the
itoneal cavity, and extensive hemorrhage may have fatal outcome
2 to acute shock and peripheral circulatory fajlure.

Jaralytic ileus; In zcute peritonitis, paralytic ileum may arises as a
ult of reflex inhibition of alimentary tract tone and movement. The
- effect will be functional obstruetion of intestine as indicated
tically by absence of defecation. '

Accumulation of exudate; Accumulation of Iargé quantity of
lammatory exudate (fluid) in the abdominal cavity can cause

lominal distension, interfere with diaphragmatic, respiratory, and.

estinal movements,

Abdominal Pain; In peracute and diffuse type peritonitis, tl_xe
emia, if severe enough, may inhibits the animal Tesponse to pain

Jevelopment of fibrous adhesions; In chronic cases the development

ibrous adhesions (a riormal healing process) to any part of intestine .

abdominal wall) may physically inhibit integ.tinal motility,

ulting in delayed passage of ingesta. These adhesions may break

severe exercise and thus may lead to acute penton:h;,
norrhage, and pain. ;

INICAL FINDINGS

-

(Y]
wn

" The clinical signs of peritonitis are \'an_able and.dep_epd upon h,
nature of peritonitis. In per-acute and diffuse pentom.tns caused by
rupture of intestine, gravid uterus or bladder, the S18NS of acy;,
toxemia, peripheral circulatory failure, and shock, in the form of
severe depression, recumbency, coma, subnormal tt’.:mperaFu;-e' ang
weak pulse will be pradominant. The signs of absiommal Pain wil| b,
masked by the presence of severe toxemia and shock. In this type of
peritonitis death is common outcome within 48-72 hours.

The acute and sub-acute peritonitis is characterized by complete
anorexia, high fever (104-107 °F), constipation (no faeces or Passage of
dry, firm, mucous coated faeces), and abdominal distension The

" affected animals are disinclined to sit or stand, move, and, if do s0

with great ¢are and grunting. Grunting can also be evident gt

" urination, defecation, and deep palpation or percussion particularly a;

lower abdomen.

In chronic peritonitis, the acute signs are absent but variable degree
of chronic anorexia, recurrent tympany and constipation, emaciation,
poor growth and performance may be evident. Fibrous adhesions ¢ap

. be palpated at rectal examination.

CLINICAL PATHOLOGY

In per-acute diffuse peritonitis, éxamination of blood may reveals
leukorenia, and degenerative shift to left. A marked ey kocytosis with

NECROPSY FINDINGS

Gross hemorrhages, serosangui

3 ; toneal cayijt are indicati
rupture which can .also b.e identifieq. Tight fj{brous al:ic}::it;"e of gut
omentum, parts of intestine, mesenitery o abdominal vy, S among
evidences of chronic Peritonitis. . all are some

RENTIAL DIAGNOS]S



(e knowledge of histery of
.esence of clinical signs ar
f:?-l"""’"'er' it requires to different;
indigestion, Acute intestinal
right abomasal displacement
overload, Urolithiasis, "Ascites
abdominal cavity.

TREATMENT
0 Speaﬁ:: treatmen.t according to the cause (if known)

ii) Use of antibacterials, PO, IM IV
based upon the culture and sensitiy
only non irritant antibacterials
recommended.

.V» OT Via intraperitoneal (IP
sitivity tests. For use of [P i) o s n
diluted with p

ormal saline should be
iii) Treat toxemia and fever if present, °

iv) In cases of severe exudation, peritoneal |
using 10 gauge 4-6 inch long needle or can

exudate containing toxic metabolites. For this
diluted with normal saline (1:20)

avage may be adopted
ula to drain maximum
purpose, iodine solution
as a wash solution may be used.

vi) Corticosteroids can be advised for endotoxic shock and stabilization
of cell membranes along with broad spectrum antibacterials. Non-

sFT;-oid anti-inﬂamm?tory drugs (phenylbutazone or sodium
salicylate) may be considered as second alternative.

vii) Therapy for pain, anorexia, and constipation may also be
tonsidered if signs of these conditions are present. &

viii) Supportive therapy as and if required.

ASCITES

.- 'S the accumulation of fluid (exudate, transudate, blood, chyle, or
... ‘0 the peritoneal cavity and is indicates an underlying disease
r9cess. The clinical signs of ascites may simulate peritonitis (except
“14) as discussed elsewhere.

njection, -

L —
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Peritoneal fluid analysis for differential diagnosis of ascites;
The] peritoneal ﬂuig may be withdrawn by peritoneocentesis. The

nature of fluid may be of;

a) Exudate; An exudate is an opaque or serosangui_nous type fluid,
containing >2.5 g/dl total protein, >5,000 nucleated cell counts/
microlifer, mainly of neutrophils, macrophages, and mesothelial or
neoplastic cell types. This is mainly present in peritonitis, urinary

" tract rupture, pancreatitis, and Feline infectious peritqnitﬁs.

b) Pure transudate; It is a clear watery type fluid, containing <2.5 g/dl
of total protein and <1000/microliter of nucleated cells count,
occasionally neutrophils, macrophages, or mesothelial type. It may be
seen in protein loosing nephropathy, protein loosing enteropathy, liver
diseases, and congestive heart failure.

c) Modified transudate; Which is serosanguinous fluid containing 2.5

~ to 6.0 g/dl of protein and 250 to 20,000/microliter of nucleated cell

count, mainly of macrophages, mesothelial cells, neoplastic cells, and
neutrophils. This type of fluid may be seen in heart and liver diseases.

d) Chyle; It is a milky fluid, containing 2.5 to 6.0 g/dl of protein, and
250 to 20,000 <ells/microliter, of lymphocyte, -neutrophil, and
macrophage types. It can be seen in lymphangiectasia, congenital
anomalies, heart diseases, and thoracic duct diseases. or

e) Hemorrhagic; It is a clear red (blood) colored fluid containing 3.5 to
7.5 g/dl of protein and 1,000 to 20,000 nucleated cell/microliter of fluid,
mainly erythrocytes, neutrophils, macrophages, mesothelial _cells, or
neoplastic cells. It can be seen in traumatic hemoperitoneum, bleeding
neoplasia, and coagulopathy. ' . Pt '

FANYL)



CHAPTER-4 :
DISEASES OF THE LIVER

o e Tl d

> a4l il valll

or€ not associzted with hepatic lesions, In this chapter the primary
iepatic diseases are described.
HEPATITIS

it includes all

types of degenerative, diffase, and inf

Qizcases which effect the ljyer. Hepatitis is commonly charzeterized by
edema at varigus body

the evidence of jaundice, 2bdominal pain,

parts, GI tract disturbances, and cccasionzlly, nervous signs,
ETIOLOGY

3 - -
identified. T}

ne eticlogical agents associated with hepetitis includes;

f, with copper, phosphorus, arsenie, carbon tetrachloride,
£xachloroethane, gossypol, chloroform, aflatoxicosis, and certain
it poisonings such 2s clovers, and water damaged alfalfa hay.

7 e

equine viral arteritis, infectious necrotic hepatitis, infectious canine
hepatitis, leptospirosis, CL novyi type-B infection (black disease),
bacillary hemoglobinuria, systemic histoplasmosis is),
massive Liver fluke infestation, and migration of larvae of Ascaris
spp. "

Miscellan conditions causing hepatitis are congestive heart
-r’éiiure, Eit. cow syndrome, hepatic nesplasms anc abscesses, post-
immunization hepatitis, and Pyrrolizidine alkaloid poisoning. ;
PATHOGENESIS & i S A

In hepatitis the effect of toxigenic causes varies fonn;os,aj_;mdﬁmse
cloudy swelling to necrosis of liver parenchyma. Wich parasitic S
the chianges depend upon the damage done by migrating b
the cause is removed, because of regeneration capability of liver, there

may be complete recovery.

ser of diseases are involved in hepatitis, some are not even

. nportant visceral °Tgzn and perform 2 variety of
solic func ans for the body. It is affected, directly and indirect!y,
numoer of eticlogical agents, both infectious and non-infectious.

nepatic diseases the clinical manifestation are mainly
¢ lesions, while in secondary diseases, the clinical signs

|
b

A Presence of nervous signs  with

L)
. i x_‘.(“'ﬁ

G
W

With any inflammatory lesion, the liver cannot perform jts now,
detoxifying functions. Hence so, there is zccumulation “eﬂae-ﬂ
acids and zammonia. With fall_in bload sugar and metabokie ﬂ
there is development of nervous signs, Faifure of ana%‘
% ¢, protein (in chronic cases) «iil results in hypoproteinemia and eders
s UPhotosensitization is an olher cmnphcatp_n d:evelqpq due to |
* of bilirubin in the tissues. [n qm!.e__hepa.l:uzs.tpere is E’E&
E—tﬁe—c%;sule or its damage stimulate pain endorgans ander g,

capsule and so the signs of pain,

CLINICAL FINDINGS 24 :
The signs of acute hepatitis includes anorexia, mental _
muscular weakness, terminal sommolence, recum . coma with

P <\ _occasional gonvulsion, and jaundice. The color of the facces

""" and either E@_sﬁpanm'_' or diarrhea may dev.le!?p. Sul?-amu hepatit
ay develop nervous signs like convulsion, hyperexcitabiliy
Ian yessive bgha.ada:, and eviderce of pan yjjalnaj,.nn of hiver. g
chronic hepatitis, there is development of local _(bot_t!e jaw) or general
edema (ascites, .anasarca), and photosensitization with loss of
hair/woal, along with much local itching.

CLINICAL PATHOLOGY |

An increase in serum level of liver enz are diagnostic in dﬁ-‘at.!
of hepatic lesions. Sorbitol dehydrogenase (SDH) is 2 selective test for
liver damage and its iggmaminsenm,.lﬁ_lﬂdlcatmn.ﬂﬂhﬂfm%
is very specific indicator in cattle, horses, and s |
2minotransferase (AST, previously called 2s SGOT) and |
aminotransferase (ALT, previously called as SGPT) are also |
with liver damage, but are non specific. Glutamate dehydrogenase is
an other specific enzyme increase in liver damage in ruminants-
Measurement of icteric index of plasma used to measure the degresof

jaundice.

5 NECROPSY FINDINGS

In hepatitis the liver is usually | with edg=s rounded and sw
The color of liver may change frs%nmdeark red in zcute case
chronic hepatitis. Histological lesions varies from
degeneration, or necrosi parenchyma to development of fibrous
tissue (fibrosis). Yellow coloration of al) body tissues and fat is an

indication of jaundice..

DIFFERENTIAL DIAGN 0OSIs

oo r evidence of jaundice and
photosensltlzat}?n are  diagnostic of hepatiti- instead of
£ncephalomyelitis. C sti ilure is characterized by heart
murmurs, brisket edemfx, and anaf:rca w_vitl_mut the signs of nervous
edowa m commpctin biscur 4
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B derangement. Other diseases characterized by nervous . signs,
examinations for differentiation from hepatitis.

TREATMENT
‘The principles of treatment in hepatitis includes;

T e_gif_ic treatment according to the cause; i.e. Removal of the source
= oftoxin; Trf:atment of bacterial infections by-using antibiotics (e.g., for

& parzsites use antipn_otozoan (e.g. Diminazine, Acaprine); and for
trematodes use of Zanil or Carbon tetrachloride.

~ helps to treat bypoglng@aﬁ. Peroral route may also be used to treat
 hypoglycemia.

i) Administration of calcium_(IV or PO) help to decrease toxicity
" caused by different metabolites, i.e. calcium borogluconate 10-20 per
" cent solution. ; 5

I have a protective effect against }lgpgg@gjg agents.

= v) Mild,pu.rgation_ygith mineral oil, or magnesium sulfate, and enemas

" may be good for Temoval of toxic material from GI tract and release of
. constipation. ;

" vi) Administration of water soluble vitamins (K) supplement (also B1)

* should be given as supportive therapy.

i) Symptomatic treatment, e.g. control of nervous signs with
| Sedatives or tranquilizers. e e 5

2rugs which are known to cause hepatic injury in dogs and cats are
k. acetaminophen, acetylsalicylic acid, androgenic anabolic steroids,
ehloroform, chlortztracycline, erythromyein; glucocerticoids,
halothane; mebendazole, oxibendazole, phenobarbital,
& Phenylbutazone, phenytoin, and trimethoprim-sulfonarmide drugs.

JAUNDICE
Syn: ICTERUS

- > 15 a clinical sign and is referred to the express: w
4 iz coloration of the serum_and. staining of soft tissie 2 2. sclera,

& jaundice, and signs of toxemia require careful clinical and laboratory

E 1) Administration of glucose (5-10 per cent, @ dose of 1-2 mlkg/h, IV):

v Feed/diet containing high level of calcium, glucose, and protein

@.ﬂ&hepa.ﬁc_jaundjge; Caused by diseases

T snlti : hyper-bilirubinemia

cous membrane, and skin, jresulting from =lirubinemia

ﬁ&aﬁi%gmé_bii'i_rubi;;,_gzmgdl,‘-_ It occurs when the rate of production
of bilirubin exceeds the rate of elimination.

- i i i i i ds on_4 important

The intensity of tissue bile pigmentation depe{l B £ mp 3

*{actors: i) The total serum th_r_qlg:_n_@ﬂgﬁnu!a];;m, n)_ T{?e’_f;:rg g.;

S . " COTYE i y periusion, and iv

bilirubin (unconjugated or conjugated), 1ii) Cap}_ ary periusion, v

Tissue composition (i.e. unconjugated biliribin which is Z?’!Lileui‘u is

more deposited in fat tissues compared to conjugated water soluble.

bilirubin form which is high in elastic fibers).

ETIOLOGY ) ;
Based upon the origin, jaundice can be elassified into;

A. Pre-hepatic (hemolytic or over-production) jaundice.
B. He atic (intra-hepatic, toxic, or mfecj:xous} th{ndlcg_ :
C. Post-hepatic (extra-hepatic, obstructive, or biliary) jaundice.

which produce
intravascular hemolysis. These include; Bacillary I:;em?g!obi:}m:ia
(toxin), leptospirosis (toxin), babesioses, apl_asmosts,. theileriosis,
trypanosomiasis (horse), equine infectious_anem:a,_ chronic copper and
selenium poisining (sheep), phenothiazine toxicity (horse), post-

* parturient hemoglobinuria (phosphorus deficiency), iscimmunization

hemolytic anemia (young animals), immune mediated hemolytic
anemia (foal), certain snake bite, blood transfusion reaction, and onion
toxicity.

@ Hepatic jaundice; It is associated with diseases causing damage to

epatic cells (he?atitl_s' )- The etiological agents includes certain toxins
©-8. copper, phosphorus, arsenic, carbon tetrachloride, gossypol,
chloroform, aflatuxicosis, and certain plant poisoning. Infectious
agents including equine viral hepatitis, infectious necrotic hepatitis,
infectious canine hepatitis, and mycotoxicosis.

.'@ Obstructive Jjaundice; It is common with biliary obstruction as seen’
in chlelitEiasis, nematode (Ascaris) larvae, trematodes (Fasciola

PATHOGENESIS 2nd CLINICAL SIGNS

Normally, the bilirubin is derived from the metabolism of various
hemoproteins including hemoglobin, myoglobin, cytochromes,
catalase, and peroxidase. About 80 per cent of bilirubin that is
synthesized from hemoprotein comes from hemoglobin. Tho

hemoglobin is released into blood form the breakdown of RBCs and is



phagocytized by the mononuclear cells in the liver, spleen, and bone
marrow, where the heme is converted to biliverdin by heme oxygenase
and then to bilirubin by biliverdin reductase. Bilirubin is then
released into the circulatory system where it circulates bound to the
albumin molecule. This type of bilirubin is referred as unconjugated,
indirect-reacting, or lipid-soluble bilirubin. This unconjugated
bilirubin is insoluble at physiologic pH and is only deposited in soft
tissues that is high in fat. :

lhe albumin bound bilirubin is carred through vascular system to
hepatocytes. At the hepatic sinusoidal membrane the unconjugated
bilirubin is dissociated from albumin and is taken up by liver cells and
transported to smooth endoplasmic reticulum, where it is conjugated
with glucuronic acid and glucose via glucuronosyl-transferase to form
bilirubin glucuronide or bilirubin digluconide (also called as
conjugated, direct reacting, or water soluble bilirubin). The conjugated
bilirubin is secreted out into the bile canaliculus by an active

transport process and stored into gall bladder until feeding which
initiates it emptying into duodenum. .

In the small intestine bacteria reduce most of the conjugated bilirubin
to a group of colorless compounds known as urobilinogens, which can
readily be reabsorbed by the intestines and re-secreted in bile, but a
small amount (20 per cent) is excreted in the urine. Most of the
urobilinogens (90 per cent) is oxidized to urobilin (stercobilin) and
eliminated in the faeces. The stercobilins impart color to the faecés.

In hemolytic type of jaundice there is excessive production of heme
molecule which leads to the excessive formation of. bxhrubm- l?eyopd
the hepatic reserve capacity to remove the unconjugated bilirubin.

This type of jaundice is characterized by moderate degree of yellowing
of mucosae, anemia, and by the presence of hemoglobinuria in severe -

cases. There is also presence of excessive u; ogens in the urine
and presence of indirect bilirubin in the serum. The faeces and‘gngg
color give a yellow tinge. The treatment of this type should be focuss::
to compensate the lost blood alorig with specific and fym;;ttilma ic
treatment of jaundice. (If the hemolysis occurred prior to 24 hours,
then direct bilirubin will also be present in serum)

ic j i is i i i tic uptake, storage,
hepatic jaundice there is impairment in hepa ke, st
:I:rolnjufationjand excretion of bilirubin, and so_the: chan_ges in urine a.r;d
faeces are in between her_nquﬁ-cangl_olgstr_ucnm wung]ﬁ:. ;Tg::e %1:; Eﬁ
in both ugbilnegens adr;d bil_lmt?)mhlertlaatt}il: Eﬁmbefore the .animal
S > significant mage to hepa . betor inima
étzsl‘lgpsbﬁy;;?hilirubinémia. For treatment of hepatitis the antibiotic

of choice includes tet___r_a‘l-gﬂimc_a nd neomycin.

AT
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In obstructive jaundice, there is blockage in hepatic dy
bladder, cystic duct, common bile duct, or major duodena] Papil.
interfering the release of bile release into the intestine. The majory
of bilirubin may be conjugated form but both forms could be detect,.
in blood. The color of sclera and mucosa become intense yellow, Tr,.
is compleie absence of bile pigments in the faeces (COfnpi;:
obstruction) giving it a clay color and the presence of high leve] d
direct bilirubin in the serum. Because of failure of bilirubin to pags &
the GI tract, there is absence of urobilinogens in urine ang aaly
bilirubin is present in large quantity giving it an intense yelloy calar
AIf there is partial obstruction of bile flow the fasces will contain som,
bile pigments and urine may have qrgbiling:ggns.

cts,

g (l;f.’)' VLl

oG O’l‘y/{ I s
“Differential basis of jaundice: Type A ypeB  TypeC °
Indirect bilirubin* F++ - -
Direct bilirubin (intense color) - + F4 4
Impairment of bile flow - + =
Intense yellow color of sclera  + ++ +++7
Clay colored faeces (no bile) - + ++v
Yellow colored faeces (bile) 444+ T 4
Urobilinogens in the urine +4++ / + i
Anemia ++ y = >
Hemoglobinuria ++ e %
Yellow coloration of M.M. + 5 oy
Van den Berg's test indirect  bi-phasic direct <
Alkaline phosphatase (E) - + A
Prothrombin time increase . % s
Cholesterol - < P
Amount of serum bilirubin +3mgdl 20 mg/dl >20 mg/dlY

;;‘f:;’e::ct:_gi:gbig; ;‘:’Ihi}fihkll}gs not passed through the hepatic cells and
: X g NeYys e.g. hemolytic jau dice. Staint

tissues is much morae . : 1€ Jaundice. Staining of
bilirubin. ore ‘pronounce with dlrectrthan with indirect

TREATMENT
1. Pre-hepatic jaundice; For excessive

wiil make the difference between health-::én gllsy :;i’e blood transfusion

2. Hepatic Jaundice; The g s : :
the sama as for hepatitis‘g neral Principles of treatment of jaundice is
3. In obstructive Jaundice sy .

stones or tumor mass) may brg-lcal removal of th

@ the only choice. ® obstruction (i.e. gall
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CHAPTER.5
DISEASES OF CARDIOVASCULAR

: €S, and excretion ¢ fon,
diseases of cardiovascular system ‘are in_frequentlyfg‘!;i{ \:Ira_ste. The
animals practice as compared to dogs ang G Sl f: In large
diagnostic problems, Thoge conditions that are JEY olten present

. i gl of
yeterinary clinicians are discussed in this chapter PTimary interest to

_and_ Ythmias; Cargj : :
and arrhythmias are abnqmalities in the nonnala}:;i;:: rc;{sr}:hﬁﬁlrln;}a

or conduction pattern. This may result from abnormalities of impulse

generation, impulse conduction, or a combination of both In the

& normal heart, the impulse s generated
" yariability in normal range for heart rates in large adul
example;

The normal pulse rate in horses is 30-50
bulfaloes, 50-70 beats/minu :

dogs, 70-80 beats/minutes, and cats, 90-110 beats/minutes,

dysrh_ythmia. The pathological dysrhythmia are termed as atrial or
ventricular fibrillation, tachycardia, and bradycardia. The primary
_ ﬂy’srhythnl:xa are caused by pathological conditions of the heart, e g.
myocarditis, pericarditis, valvular diseases, and cardiomyopathy. The
p Secondary dysrhythmia are caused by non-cardiogenic conditions such
85 excitement, fever, electrolyte imbalances, G.L tract disturbances,
toxemia, and pulmonary hypertension.

_“I"Alhrillation; This is an increaSe‘but irregular c_atdj&nrh):thm (non

~Pnllation the ventricle contracts faster than atrium resulting in
'Cf”_edse cardiac output. This condition may occur in terminal stages
v oSt sudden fata] diseases, i.e. lightening stroke, electrocution,’
certain acute plant poisoning, quick overdose of general anesthesia,
by 7"0-“““13. and ¢ardiac diseases. In atrial fibrillation the atrium
F;_;".',.(;;L[S faster than ventricle due to- lack of coordinated atrial

fical activity, and js usually not identified clinically but through

. 2 1 -)Ih
Czrdiovascular system Plays a signj i i é
' y ﬁsxgmﬁcant role in blood Circulatj / L‘

in the sinus node. There is’

S Coordinated contractions of atrium and ventricle). In the Ventricular

L,
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its effects on ventrcular functions. This condition is seen secondary to
diseases of myocardium, autonomic nervous system imbalance, G 1.
tract disturbances, elactrolyte or acid-base imbalances, anesthetics, or
tranquilizers use. The clinical signs of atria'l fibrillation are exercise
intolerance, exercise induced epistaxis, respiratory dyspnea, syncope,
‘and signs of congestive heart failure.. T -
Tachycardia; An increase in heart rate which is influenced by
increased discharge of impulses from sino-atrial node which has its
intrinsic rate of discharge but can also be modified by vagus nerve. It
is commonly seen in pain, excitement, exercise, hyperthermia, fall in
blood pressure, or administration of adrenergic drugs.

Bradycardie; This is a slow heart rate due to decrease rate of
discharge from sino-atrial node. It may be normal in athletic animals
at rest but can occurs in hypocalcemia, anesthesia, increase in
intracranial pressure (space occupying lesions), digitalis intoxication,
hypoxemia, hyperkalemia, and adrenocortical insufficiency.

Cardiac murmurs; It is the turbulent flow of blood through heary/
blood vessels causing an increase of resonance in adjacent structures.
An increase in flow velocity or reduced blood viscosity (as in anemia)
predisposes to murmur development. The characteristics of the
murmur depend on the velocity of blood flow and the nature of the
structures that cause it to vibrate. The murmur could be systolic

@(occurring anytime between the 1st and 2nd heart sounds), diastolic
(occurring anytime between 2nd and 1st heart sounds), or continuous
(occurring throughout the cardiac cycle).

WThe location of cardiac murmur correspond to the location of one of the
heart valve. Murmur associated with mitral v be heard in the Jeft

Sth intercostal space just d t elbow, pulmonic
valve .at the 3r Intercostal space 4-6 cm below the of the
shoulder, aortic valve murmur are located just dorsal to pulmonic
valve in the 4th intercostal space, and with tricuspid valve in the right,

34 Intercostal space between the shoulde elbow. These .
murmurs are classifie rent grades,-ie. from I to VI, grade I

being the lowest and grade VI of the highest intensity murmur
(loudest). ~ _ .

.~ Grade-I. A soft murmur, heard only after minutes of cardiac listening.
"Grade-II. A soft murmur that is heard immediately on auscultation.-

/Grade-III. A murmur of moderate intensity,

~da v 4




Grade-IV. A loud murmur associated with a palpable thrill,
Grade-V. A loud murmur, but is not heard when the stethoscope is
Temoved from the chest wall.

Grade-VI. A loud murmur, which is audible with the entire
stethoscope chest piece and even it held away from chest wall. -

Muffled heart sounds; Auscultation of the heart sounds requires
that the vibrations generated by the heart be transmitted through the
tissues of the thorax to the outer chest wall with sufficient amplitude
to be heard.. Factors such as enlarged lungs, large and thick chest,
obesity, and even faulty stethoscope attenuate heart sounds and cause
heart sounds to be muffled. Primarily the heart sounds are muffled
because of displacement of heart from its normal position, tumor or
abscess in. the thoracic cavity, congestive heart failure, pericardial
effusion, traumatic pericarditis, Pukmonary emphysema,
pneumothorax, or weak cardiac contractions as seen in hypocalcemia.

Cardiovascular |
clinical sign associated with discases of many body system. Dyspnea,
cough, fatigue, sudden stopping, poor Performance,
elevation in heart 1 i
exercise intolerance. It can also be noted if there is
the level of Performance ang Production, lowered enthusiasm for
work, or excessi

recumbency, difficulty in rising from recumbency, muscle tremors,

hyperkalemia.
“Syncope; It s a sudden collapse ang loss of consciousness or
Tainting. -

Venous distention and Pulsations; The Jugular venous pulsations
obEEPWeETTﬁTFETx‘é?:?-ﬁ?é primarily a reflection or right atrial and right
ventricular activity, which is influence by blood volume, right
ventricular cardiac output, and right atria) contractility: Jugular
venous pulse can be observed in normal animals, but it seldom
radiates more than one third of the dista_nce from thoracic inlet to the
ramus of the mmn the head is Reld in & normal position.
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" probably results from fiber rearrangement.

- The clinical significance of carciiac_enlargement is that it indicates g,
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pulsation occur with increﬂs.'!d resistance »
ventricular filling, regardless of the cause. Distention anq pulsg.
Jugular vein are usually associated with an elevated right veny,.”
Préssure. The common diseases having jugular pulsation in ap,
are congestive heart failure, cardiomyopathy, chronie b,
fibrillation, pericarditis, myocarditis, pulmonary hypertenszon,b
based tumors (lymphosarcoma, fibrosarcoma,
carcinoma), abscess, Jugular venous thrombosis, brisket disea,ge'

over-hydration.

Lardiac enlargement; It is a compensatory response of heay
persistent increased workloads associated with either Physisle
(athletics) or pathological (cardio-vasculfsr d:se_ases)- conditiong »
components of cardiac enlargement are either dilatation, hyp
of myocardium, or combination of both. Hypertrophy of myocardiy,

hypertrophy of an individual fibers with an incre_ase in
mass. Dilatation is a usual response to an increase volume loaq

‘Presence of a significant volume or flow load on the heart, ¢ 4

presence of myocardial diseases and a reduction of cardiac resen,
~ Cardiac enlargement can be detected by careful auscultation of |,
area of audible heart beat, radiograph, and ECG examinations,

Drugs used t

0 specifical] increg i, : :
pid digeocis R y edse contractibility are calclym chlorid

Drugs used to combat acidos; i : : ’
~ methylamin o-methane T}fﬁﬂ ;tre sodium blcarbona_te and tn'hydr_:oxyo

Drugs useq to treat acute i

2 o
e ,isoproterenol ardiac arrhyt%muas. are
(_Carizem), 4
lidocaine HCl Xylocaine Without aqg,

(Quinaglute, 2 2
tolysolate (Bretylo] ¥ acetyléhoﬁ;%ca[{lg?mlde

H Inderal),
), QUinidine gy)fate

Pronestyl)  beetrl
and Verapamil (Ca!an;emhu#‘

et
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Drugs used to stimulate ventilation 2 .
Drugs U A : . : Wor re so It
g S i.?»I:!-(edim‘dﬂ) Xapram H(C] (Dopram) and
o) imide).
—
Drugs used to combat cerebral edem i
Drugs ; r dema are oxy, €N, mannit 1
20 per cent), 2nd dexamethasone. . oy 30
Common steroids used in cardiac i dni -
Corn 4 patient are predn
succinate and dexamethasone. : . e
Non-steroidal anti-inﬂammatory drugs are aspirin, ibuprofen
" viht univi 3 . ;
phenylbutazene, flunixin meglumine, naproxen, and dipyrone
CONG %
NGESTIVE HEART FAILURE

1eart failure (CHF) the heart due to some intrinsic or

is jna@sm%@w;ﬁm even at
in dilatation and congestion-in the venous circuit, 5
nd/or periphery), and cardiac enlargement. .

1

ETIOLOGY
Congestive heart failure is seen with diseases which interfere with the

flow of blood away from heart. These could be either intrinsic or
extrinsic cardiac defects.

DM, (UMASHaho

) Examples of igtrinsic cardiac defects are endocarditis, myocarditis,
ericarditis  (septic  or  traumatic), myocardial asthenia,
rdium, valvular defects, neoplasias, and congenital cardiac

xamples of extrinsic cardiac defects are pulmonary hypertension iy
r-pulmenale) and systemic hypertension. In these conditions due to, i
increased resistance the heart is required to perform strenuous work PSS
ject an equivalent amount of blood, and thus resultant cardiac

ment and CHE.

PATHOGENESIS - a .
With either of the etiology there is reduction in contractile power and
ed blood load toward the heart. The.comperisatory mechanism

* hzart operates in response to increased blood load. This includes -
‘"cr2as2 in heart rate and ventricular filling, and with t‘me-,‘i‘l_ﬁﬁ_}-"—“
“nc hypertrophy of myocardium. If this compensatory mec am.sg e
_“#enes it physiological limits, the heart will be unable to cope wi

“2%0ry emergencies, i.e. exercisé, resulting in CHE and Citd{ﬁﬁh

orade (In: ad sunced caces. Lhe heart may be unable to éope wit

D

the circulatory requirement even at rest). As a consequence of CHF,
“there will be increase-in—venous hydrostatic pressure and deciease in.
blood flow from heart toward the tissues. The outcome will be edema
development in different body organs and tissue hypoxia.

In right-sided CHF, the congestion and edema will be in greater
circmg;ztfdﬁ"'fﬁi-olving liver, kidneys, subcutaneous tissues, and GL
tract, with resultant edema and impairment of the_u' normal functions.
For example, Anuria and hypoproteinemia will dew_alop due to
reduction of blood flow 'throqg'liigi_dnezs followed by anoxic damage to
the glomeruli, respectively. Whereas, in Jeft-sided CHF, the congestion
and edema will be in pulmonary circuit (pulmonary edema), which
may interfere with normal oxygenation process.

CLINICAL FINDINGS - -1 s s

A general body weakness, jugular venous distension and pulsation,
_weak arterial pulse, muffled heart sounds, edema at different body
parts, exercise intolerance (indicated by respiratory distress, fast
pulse, and prolonged time to return to normal limits even with mild
exercise), and sudden collapse (syncope) are some common signs of
CHF.

With right-sided , there may be development of generalized
edema (anasarca), ascites, hydrothorax, and/or hydropericardium. The
Left-sided CHF may be manifested by respiratory distress (even at
rest), soft productive cough, moist rales especially at the ¥entral side,

plrlemle

and in"severe cases, cyanosis with acute dyspnea. Other signs inclade
anuria, albuminuria, diarrhea, epistaxis (in horses), anorexia, severs

depression with shufifing gait are common in long standing cases of
CHF. g : |

CLINICAL PATHOLOGY

There will be increase in venous pressure than normal which may be
noted as blood passage with pressure at venepuncture. Albuminuria
can be identified by urine analysis and is indicative of hypoxic damage
to glomeruli. The edematous flnid obtained by needle puncture will
't?lgnm:n nature, that may contain protein In later stages, and is
an indication of anoxic damage to capillary -endothelium. Evaluation

of pericardial fluid (through pericardiocentesis) may be required for
differentiati veen infectious and non-infections causes of-

pericarditis.

X-rays examination may reveal cardiac enlargement (loss of chamber
contour) and pulmonary edema. A low amplitudes QRS may also be
noted in ECG examination. & -
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NECROPSY FINDINGS

Cardiac enlargement with hypertrophy of ventricle(s) and presence of
causative lesion of CHF may be seen at postmortem. Pulmonary_
congestion and edema is present in left-sided CHEF, and anasarca,

ascites, hydrothorax, hydropericardium, liver ___gp]argan‘_l_enh .and
congestion, and edema of G.I. tract may be present in right-sided
CHF. ' '
PIFFERENTIAL DIAGN@SIS

Following diseases may require to be ruled out.

The peritonitis_is characterized by the presence of exudative fluid
containing causative bacteria and pus cells, without any evidence of
cardiac involvement. Rupture of urinary bladder is associated with
evidences of anuria/dysuria, abdominal pain, increased BUN, and
urine mixed peritoneal fluid. Hepatic fibrosis is characterized by
edema, jaundice, and photosensitization. In_hypoproteinemia_due to

parasitism, an edema at submandibular space along with signs of .

anemia are common. In anaphylactic shock there will be pulmonary
congestion and edema along with other signs of hypersensitivity
reaction. =

TREATMENT
i. Specific treatment according to the cause.

il. Use of drugs which improve the contractility of heart, and includes
digitalis glucosides (Digitoxin and Digoxin) and theophylline
derivatives (Theophylline and Aminophylline) by IM wuse, but

indicated when infection is the primary cause, Digitalis is used

f in large initial doses for a short time followed by small doses as :

maintenance for longer time.

iii. Use of diuretics (mercurial, acetazolamide, chlorothiazide, or -
fursemide) and restriction of sodium salt . may assist in reducing -

edema.

iv. Avoid violent exercise in early stages and no exercise in later
stages of CHF. -

L]

v. Venesectiop in severe cases of pulmonary edema may reduce venous.

pressure on heart. About 4-8 m of blood can be _j,vith__araw_n at one
time. The process may be repeated at one week interval, if desired.

; . 4 is i to rernove'
vi. Drainage of the serous cavities by paracentesis in order tor
edema flu fj, as much as possible but dehydration should be avoided.

B

-

b

- (unconsciousness and clonic convulsions), It has bee

_convulsion or recovery. A "marked

‘palpable pulse, or heart sounds

ACUTE HEART FAILURE

It is an acute cardiac arrest characterized clinically by sudge,
“recoruny, vere pallor of mucosae, falling, follosved by either death
recovery. ! &Aﬁ% Lfeveve ( HF.

ETIOLOGY ] |
The causes of acute heart failure (AHF) may be grouped into ¢,
followings; |

15 M@L&&E@rﬁi&&ﬁ]lmg and is mostly seen when thers i
tl"al-}l.n_@_ticf ‘EP_EQEB-_'QL either :it_rja, VE‘I_'_IF_I'_IIC-IE, eri‘-‘a_l"diym, Gt
pu'monary, or coronary arterjes. : genee =orta,

2. Failure of heart to act as a pump and it may be seen in (y
ventricular fibrillation. and severe tachycardia (associated with
bacterial myocarditis, nutritional myopathy with selenium or copper
deficiency, plant poisoning, electrocution, and lightening stroke), (b)
Severe  bradycardia (associated  with overdose of any
sedatives/anesthetics, e.g. xylazine, barbiturates, halothane, or Iy

injection of concentrated potassium salt.

3 _S_uddex}' intrease in workload usually . associated with acute
anaphylaxis or rupturé of aortic valve.

PATHOGENESIS

Und?r the influence of any etiological factors mentioned above, the
cardiac output will be seriously reduced to the pdint where the're is
development of severe degree of tissue anoxia. Brain is the most
sensitive organ to be first affected as indicated by nervous s
complete anoxia for 15 seconds may lead to mepaiﬁﬁiegfiégg

severe cases, the signs of acute congestiy Ak FoT—
- e - e _heart faj]
pulmonary congestion and edema, _m'_aygbe hokad =

CLINICAL FINDINGS 2 -
The clinical signs of AHF are sudden dev'

staggering, falling, unconsciouy; i
Staggering, fall fnconsciousness, .
accompanied by deep asphyxiasl g;g;,ih !:,i{lbe follo:.y F—fd.ﬁ_death
may%‘illqg_ﬂf TMucosae, absepce of
less severe cases, signs of tac ol rved in severe. cages I
breathing, and pulrsms dillflcérdlm prrhythmias, distress ang fast

mal survive for




& o S ___—“_.—

long, the clinical sings will be similar to that ofbgul_nlo_nagr_e_d_gm,
ascites, and hydrothorax.

CLINICAL PATHOLOGY and POSTMORTEM FINDINGS

There is ,!lﬂl_l_a_bgr_'_é_lﬁou_0:gqg§g6@e@7¢hanges diagnostic for AHF. [n
subacute cases there may be engorgement of pulmonary vessels and
development of lung edema. Macro or microscopic lesions of primary
myocardial diseases could be identified. %

DIFFERENTIAL DIAGNOSIS

Diseases of nervous system have similar clinical f eatures and pattern
of development as of AHF, Epilepsy is characterized by repetitive and
‘transient attacks of unconsciougness with tonic convulsions. Many
diseases of animals are characterized by sudden death, but sudden
development of severe tachycardia or bradycardia, pallor of mucosae,
absence of pulse, falling, unconsciousness, and clonic convilsions are
indicative of AHF. g

TREATMENT S : ; o
At the diagnosis of AHF emergent an symptomatic treatment sho
be tried. For example, in cases of excessive bradycardia, use of
Adrenaline by both IV and IM routes may do some good (but not in
© severe tachycardia or fibrillation). In cases of tachycardia or
£
i 1i itation”
advised. In cases of cardiac arrest cardio-pulmonary resuscitation
%C;’Rl can, some times, makes difference between death and recovery.

PERIPHERAL CIRCULATORY FAILURE .

It is a condition of reduced cardiac output due to fa}illyg_tof_\zrignﬁ;
return toward the heart. This disease is clinically characteri

muscle weakness, subnormal body temperature, tac_:hycﬁrc)iia :(;tgezv}:
pulse pressure, coma, mild clonic convulsion (occasionally), and ;

(in severe cases).

ETIOLOGY . -'. .
The etiology of periph
Jnto two groups. - <

eral ::irc';.llétory' i';.il'ﬁ.re (PCF) can be classified

i but
1. Vasogenic failure; In this the total blood voel;is"i:ﬁe]ri ;:so:;}l?:]ction
because of pooling of blood in dilated _greate;.".ess. oty seeiiin
in total circulating blood volume. This condition 'ltf?s and gangrenous
shock either septic (e.g. Acute dlffuse_gqnton:l i e
mastitis), endotoxic (Coli-form mastitis i;n resis).
obstruction), or metabolic deficiency (Parturient pa

fibrillation, the use of Lignocaine without adrenaline (IV) should be P

ot
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2. Hematogenic or_hypovolemic fajluze: In this form there is reduction
in total circulating blood volume either due to severe hemorrhage,
massive burns, or severe dehydration.

PATHOGENESIS
In PCF the cardiac output is reduced owing to the loss of total

. circulating blood volume which result in tissue hypoxia and reduction

in__cellular/organ functions. In @cute hypoxia) there may be
development of irreversible damage, particularly in central nervous

¢w5 system and myocardium, leading to sudden death. The advancement

of hypoxic damage to tissues is_ﬂd_i_x:gql;]ipfgop_gmm_t&thg;pgédg{
loss of circulatory blood volume. Tt is also influenced by the speed of
replacement of blood constituents by the compensatory mechanism
(including evacuation of blood from stores, vasaconstriction, and
hemopoiesis).

CLINICAL SIGNS :

The severity of clinical signs depends upon the amount and speed of
circulatory blood loss. In mild cases of PCF there is general body
depression and muscle weakness. Sub-normal body temperature, cold.

_extremities, severe pallor of mucosae, increase _capillary refill time,

tachycardia, Tow pulse pressure, weak heart sounds, and dyspnea with
shallow breathing are signs of acute PCF. A listlessness, severe
depression, falling, -coma, unconsciousness, and clonic convulsions are
indicative of ne oxia. P e e o

CLINICAL PATHOLOGY )

Laboratory tests for the determination of anemia, degree of
dehydration, acid-base ‘imbalance, and hypoproteinemia are of
diagnostic significant for primary etiology. A decrease in RBCs,

WBCs, and t and low hemoglobin percentage are
significant in acute hemorrhage. An increased level of PCV and
inemia is i dicative of dehydration and _protein loss,

hypaoproteinemia is in
respectively.

DIFFERENTIAL DIAGNOSIS g
A history of road accident, surgery, or other evidences of blood loss,

" dehydration, severe burn followed by above mentioned clinical signs

are diagnostic for PCF. Other causes of skock and canvulsions require
careful identification to rule-out ther ]

TREATMENT

1. The treatment of PCF should be immediate and directed toward
resteration of total blood volume (to avoid tissue anoxia). This could be
achieved by whele blood transfusion in hemorrhage, plasma or plasma




~ - o = . -~

isotonic fluids in cases of

An znimals with hemorrhage showing PCV less than 20 per cent

T3 - 3 gy - - - c A
fusion. Animals with evidence of shack
ents less than 3.5 g/dl require plasma).

nd electrolyte imbalances, use_of normal sodium
( ent) particularly if blecod pH is <7.1 and
r's solution, is recommended.
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TRAUMATIC PERICARDITIS

ic perforation of the pericardial sac by any foreign

iginating from the reticulum followed by the
f congestive heart failure with toxemia,

ETIOLOGY
P

.....

metallic object. There is greater tendency for any sharp rnetall_ic obj.ec.:t
to be directed cranially toward the pericardium causing pericarditis
following initial perforation of reticular wall. There are more chances
of this condition to occur during the last trimester of gestation, soon
after parturition, or following (truck) journey. (See also traumatic

reticulo-peritonitis).

NESIS g ' !
Eiﬂiﬁﬁ%;ﬁ:t may be directed toward thqracu:. c-a\nty and peﬁforgte
Sericardial sac causing traumatic pericarditis (TP) _ft:l gm;g
po.} ration of the reticular wall, This may also be accompanied by the
’L".r cu-‘.;." of mixed bacterial infection into the _pencardmm,
s . the reticulum, causing severe local inflammatory
onginztng fm—"‘} lopment of trauma and infection initiate early
:?Sggn‘se._The be‘:&,e t}l;ir persistence is not. essential for fgrthﬁr
clinica] signs, O o TThe collection of inflammatory exudatsin the
progress o . : 5

LAl

e,

4

isoenzymes such a

p—t
wn

fencarc.h'um is sufficient enough to interfere cardiac activi
-ongestive heart failure and development of antigenic toxe

CLINICAL FINDINGS
The TP may bé-acute or chronic. Rapid the development of generalizeq

Ly to cause
mta. -

edema 4 ba d 15 the prognosis) In ‘acuté or subacute cases of TP th

common clinical signs are complete anorexia, diarrhea with scan‘:—
faeces, habitual recumbency, arching of the back, and abduction of
elbows. There is grunting while sitting, urination, and defecation
which can also be induced by pinching of the wither (back), Xiphoid
pressure, palpation of cardiac area, or down-hill walking (sloge
walking test). There may be high fever, increased pulse, ang
Tespiration rate. The engorgement and pulsation in the jugular vein
and development of gross edema particularly at the brisket ang
ventral abdomen are diagnostic signs of pericarditis.

" i{x_gsgultgtic@df cardiac area may reveals a friction (rub) heart sound

which wax and wane with respiration in early stages and Tater,

nghrﬂing, splashing; and tinkling sounds, due to hlc}}ropeﬁcardigm
he area of cardiac impulses may be increased (can also be heard on
right side) due to cardiac enlargement. T

The disease may run a| urse where the obvious clinical signs

of toxemia and congestive heart failure as above may be absent. The

animal will be in poor health condition, with vari i
al 0 h cc A riable appetit
emaciation, and may never perform well. The cardiae 'éﬁﬁ?gg Hlafé
%ﬁe 'tl;‘oh pericardial effusion but fluj s _may not be
ausc . The presence of j p cardia
usually present. 3 Iogular pulse and_t%& e

CLINICAL PATHOLOGY * § :
A pronounced l@ﬂmk\ﬁkh_r@jmpﬁjjg (and shift to left) in
i : e

_acute stages and mild leukacyto

stage are 1,nd1catw~=-: of persistent infection. Paracentesis of peﬁi};%;’i
5 e ericardial fluid anp
1 I g usually of mixed type (caused b

+ive and -ive aerobic and anaerobic bacteria). The pgriéaidl;g]t 1}15;3?;

usually straw color, slightly blo : 3
g Mol | Cont s .
content, and has a Mﬁfﬁ;—. There may be an eKirftlY%g hieh protein
: S aspartaie t aminase e T———
and Lralanine dehyas E'Eé'n‘;{s;__ ra“%él--; creatine phosphokinase,
: T B ;
NECROPSY FINDINGS

Evidences of edema at the subcuta Lis

=4 = Ak ko i ne_ons o =3
caviy, lgt_g;'-__r_ngxléi'ﬁﬁ..[-a_ space, Plgyral Ca\fit;LE(s' rbns.kgt, asbdominal
iver, and lungs may be present e o E;F.'urlsy

nlargement, grogs

ley n‘c?f"n“_fﬁ@c":’gfaﬁr

), G.L tract, .




ilb

dlstcy‘.,;;f;HA of p(ﬂl‘iﬁard.lla}i S?C’ and pgncardial I
;e'ro:.m'lgulf}‘-‘ous_}'e owish colgre _.exudata_con_tajni g of fibri
{(and fibrosis) with fou] odor can be noted, In ‘Tﬁ%ﬁgﬁb;n
thickening and fibrous adhesions of pericardium to Surroy g:]-s
tissues and epicardium may alsg be present. ~  —>-Sun g

A cord like fibrous sinus tract, connecting the reticulum apg
. pericardium, and usually Presence of the causatiye (metallic) object

may be located at  sity (but _not. essential). Hfgtaﬁa‘fharogiehl

examination may reveals Pericardial, __epica{d,_ia[*_—an L myocardijal
fibrosis with infiltration of eosinophﬂs,ﬁneutroph_il_s;, lymphacytes and
. plasma cells. ; Rty

| DIFFERENTIAL DIAGNOSIS
~ Endoca rditis is usually accompanied by
& friction (rub) sound as noted in TP, Lymphomatosis js characterizeq

by abnormal heart sounds, IymmcﬁosTfmkocﬁosE and
© enlargement of lymph nodes, Congenital card; efects are usually
" identified in early ages._maphragmgtic hernia, ang thoracic tumors or
* gbscesses require carefiy] rule-out, :

LTREATMENT

tThe treatment of TP Is usually not very successful, the Prognosis is

susually - guarded ang S0 early slaughter 1S recommended at
Seonfirmation of the condition.

abnormal heart sounds except

BA short term survival treatment may includes repeated pericardial
irainape by means of pericardiccentesis or pericardiectomy.

- . g : 1 9
¥ention and control (see traumatic reticulitis), 6 lM;.,

\I} ”
-

avity containing

- diseases (e.g. equine infectious anemia, felin

117
CHAPTER-5
BLOOD
DISEASESI({)I\FII%I@O I]g ANS ;
ANEMIA
{*.ner_r}ia is decrease in oxygen carrying capacity of blood and is

identified by pallor of conjunctiva/mucosae, increased capillary refill
time, exercise intolerance, and decreased packed cell volume.

» iron (mostly young animals), pyridoxine

acid (all animals).

Depression anemia may also develop in any chronic systemic

ene fractures, radiation injuries,

parasitism (Trichostrangylosis),- certain plant (Bracken fern) or

chemical poisoning, stem cell disorder (aplastic anemia), and
neoplasia of bone marrow,

onsIve Ay ‘ :

ii) tic anemia: It_develops due to increase destruction of RBCs

resultant decrease in total red blood cel} mass, It may be seen in

certain protozoan diseases (e.g. babesiosis anaplasmosis, theileriosis),

i Spirosis, bacillary hemogiobinuria), vira]

e infectious anemia), and
rickettsial diseases_ (e.g. ehrlichiosis). Hemolysis of RBC

ocCur in mineral deficiencies (e.g. post-parturient hemoglobinuri_a
causes by phosphorus deficiency), plant Poisoning (e.g. rape and cther
cruciferous plants and-onions), chemical Poisoning (e.g. phenothiazine
in horses, copper in sheep), animal-poisoning (e.g. snake DPoisoning),
immunological disorders (e.g. autoimmune hemolytic anemia), and in
blood transfusion reaction. '

FCtvee £ (e

fii) __Hefﬁl}:: agic anemia; (To see details read chapters op
hemorrhage, and peripheral eirculatory failure).




PATHOGENESIS

The exact pathogenesis of anemia is diverse with each disease
referred in the etiology. The net effect of acute anemia is the loss in
total oxygen carrying capacity of blood and tissue anoxia, resulting in
depression of various body functions an '\Egﬁﬁﬁerél__qirgulaj.p_ry
failure. In sub-acute cases the cardiac cutput is reduced so there is

CLINICAL FINDINGS . .
Pallor of mucosae, increase capillary refi]] time, decrease performance,
exercise intolerance, tachycardia, tachypnea, are some of the
important clinical signs of anemia. Additional findings include
weakness, lethargy, anorexia, increase intensity of heart sounds, and
systolic murmurs (due to reduced blood viscosity). In terminal stages

therg may be gachyt_:ardia and dyspnearwith increase in depth of

A dcgrease in total RBCS_,,_H_b,__ and PCY are good indications of

be an increase in mean corpuscular volume (MCV) and mean

- In deficiency anemia, the RBCs count may be nearly normal with
Hb and a decrease in MCV and MCH (microcytosis). In thi e the
RBCs stain lighter in color without any granular look. Melena) is an
indication of G.I. tract hemorrhage. = °

' Stouivned Seceesy.

Erythrocytic parasites can be identified in stained blood films.

Anaplasma marginale are round basophilic inclusion bodies at _the :
ghest number before a -

edges of the RBCs and are present in t}}eir hi :
hemolytic crisis. Babesia trophozoites can also be seen in erythrocytes
as round bizarre rods or typical pl}::form f%rn;)atlon, Babesia bigemina
1 ms, whereas, B. bo
g,f.- ;a;it;;: r:réagf:nggzﬁlﬁ their narrow ends by ﬁlamengs.. Babesia
bo%is are seen in sheep and goats and B. equi andIB. ;abah in hﬁrgéss.
Theileria spp. infect mainly lymphocytes but can also be seen in

‘-’;fﬂf( ck Vom't ov cow k_,bl

vis are small and the

e e e

wl — =

. Jaundice

+

Ty
- Reduction in PCV e
- Pink plasma e
+
Tl

i1e

of ruminants, Common Theileria Spp. are T. parva (East-coast fove, 8

T. anulata, T. mutans, and T. ovi.

MCV = Hematocrit / Erythrocyte count (million).

MCH = Hb (em/100 ml) x 10 /RBC count (million).

It is an estimation of amount of Hb per RBC. An increase of MCH s
an indication of either 1. presence of immature RBCs in the periphera|
blood, or 2. hemolysis of RBCs. Iron deficiency may also cause
decrease in MCH. -

MCHC (per cent) = Hp (gm/100 ral) x 100/ Hematocrit (per cent).

This is the most accurate erythrocyte indices. Erythroid regeneration
and iron deficiency will cause 2 decrease MCHC, and hemo] ysis canse

. increase MCHC.

NECROPSY FINDINGS

A Jp_alﬂ.of;tissue, thin watery blood, ang c'ontraigted&_@le_gn are

. -indicative of anemia. Other signs of primary diseasé shonlg be looked

for their diagnosis.

\ DIFFERENTIAL DIAGNOSIS

The difference among different types of anemia can be made

b Hemorrhagic emolytic Ap Ia??jgnden
History of hemorrhage v = S
Hemoglobinuria
Pallor of mucosae

£+

+v
Fever

+"+.

Polychromasia
Macrocytosis -
Microcytosis 4 :
Erythrocytic parasites
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TREATMENT

¥ Specific treatment according to the Primary cause.
ecific treatment includes w

‘age, and _hematinigs _and

hemolytic anemia (see hemorrhage)>»

hole blood transfus

-Reote-t ion in acute
vitamins in he

morrhagic or

M G\wod .

9. Application of Symptomatic or supportive treatment and treatment

of complications as and if required.

EDEMA (Oedema)

Edema is an abnormal accumulation of
mterstitial spaces of tissues where co
relatively loose, caused by an alteratio
capillary permeability, tissue spaces, and lymphatic vessels or damage
to capillary endothelium. The edematous swelling is painless, soft,
Pits on pressure, and tends to gravitate at the dependent body parts.

“ETIOLOGY/PATHOGENESIS
The development of edema can be classified as under; -

fluid in the body cavities or
nnective tissue structure is
n in the equilibrium between

1) Increase hydrostatic pressure; In this case edema develops due to
cal or generalized, congestion and hypertension of blood within tl_1e
venous circulation at capillary level, resulting in escapes of fluid
through endothelial pores into the surroundgng tissues .(1.e.
intercellular spaces). Examples include Congestive heart failure
{generalized edema), local venous thrombosis (local edema), local
portal hypertension due to cirrhosis of liver (ascites), and local
mammary vein compression by enlarged fetus (udder/teat and ventral
ody edema, particularly seen mares, goats, and cows).

1) Decrease plasma colloid osmotic pressure; Generah‘zed edema can
also develop due to decrease in plasma colloidal osmaotic pressure due
to decrease leve) of plasma protein (<5 gm./lO_O 1:nI f.lf blood), which lelt:_
the fluid part to escapes into the surrounding tissues. The loss o
Plasma protein may be noted either in heavy parasitic infestation,

particulnrly of Fascio]a Spp. St’rangylus Spp.- Haé'monchus spp. or

Bunostomum spp., or Chronic nephrosis. Hypogg_oteinem_ia may a_lso
€ Seen in cases Ef,chronic hepatitis, John's disease, chronic starvation
#nd malnutrition, and is due to decrease anabolizing of proteins.

1) Obstruction of lymphatic; Localized or generalized edema may bt’i
hoted due to obstruction in lymphatic flow, cau.sed e:ther_ by loca
feoplastic  growths -(e.g. Lymphosarcoma), inflammation (e.g.

e

)

|

;(“::

b

“abdomen, thorax, brisket,

' derangement of nerv

 CLINICAL PATHOLOGY .

Lymphangitis or lymphadenitis), or elevated central venous pressure
(e.g. heart failure).

iv) Small vessel endothelial damage; It may be due to the following
reasons;

a). Local liberation of vasoactive amines (histamine) forrp pl.atelets.
mast cells sensitized to Ig-E, basophils, may cause vasodltlat.ion a-nd
the leakage of vascular fluid (and proteins) across endothelial barrier,
e.g. Angioneurotic edema, Urticafla, Equ!qe infectious anemia,
Purpura hemorrhagica, and equine viral arteritis.

b). Toxins damage to capillary endothelium may cause the leakage of
vascular fluid into surrounding tissue spaces, e.g. Gas gangrene,

Malignant edema, Anthrax in horses, Gut edema, Equine viral
arteritis.

¢). Hypoxic damage to capillary endothelium caused by anoxic anoxia
may also cause the release of vascular fluid into surrounding tissues,
e.g. Congestive heart failure, Nitrite,- and Carbon monoxide

poisonings.

CLINICAL FINDINGS

The edema can be local or general. The edematous swelling is typically

cool, soft, painless, without any sign of acute inflammation, and pits
on pressure leaving indentation following deep palpation. Anasarca is
the accumulation of edematous fluid in subcutaneous tissue of ventral

and inter-mandibular space. Ascites

referred to edema of peritoneal cavity. Hydrothorax is edema of

pleural cavity.

The edematous swelling have variable effects on body functions and is
depending upon its severity. In cerebral edema, there will be
ous activities, edema of chest ‘cavity will be

ratory problems, and edema of intestine may

associated with respi
cause diarrhea.

The edematous fluid is transudate in nature, ie. straw color, clear,
low specific'gravity, do not clot, and is free from protein, bacteria, and
inflammatory cells. It some times may contain high protein contents,
due to severe capillary damage, so the fluid may clot, have high
specific gravity, and may also contain free blood. Laboratory tests are
required for the identification hepatitis, nephrosis, peritonitis.

congestive heart failure, and other diseases characterized by clinica
edema.
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DIFFERENTIAL DIAGNOSIS
edema requires rule-out form urolithiasis, peritonitis, B%’l_pl’lj_s_fbmg,

and other diseases with signs of abdominal distension. Subcutaneous
and peritoneal accumulation of urine may be noted in urethral
obstruction or its rupture and urinary bladder rupture. Anuria,
dysuria, increases BUN, and uriniferous smell from - breath are
characteristic of bladder/urethral rupture. Peritonitis is characterized
by accumulation of exudative type fluid containing inflammatory cell,
causative bacteria, and with signs of toxemia._Em@xsema 1s a puffy
type swelling which crackle under pressure, as seen in Gas gangrene,

1
heart failure, anthelmintics in heavy parasitism, and antibiotics in
bacterial infections, ' :

2. Restriction of water and salt (particu]ar:ly soﬂi'uﬁ) intake in diet

may aid in reducing edematous swelling.

3. Use of diuretics by oral, parenteral, or both routes, e.g. Fursemide
(lasix, @ dose of 2-3 ml/SA, and 20-25 my LA, IM). The use of
ammonium chloride, potassium nitrate, and potassium citras can also
be used to produce diuresis, .

4. Antihistaminics, such a8  mepyramine, promethazine,
diphenhydramine, or corticosteroids ~ can be used in reducing
edematous type swellings. ;

9. Colloidal solutions, i.e. whole plasma or plasma expander (6 per
cent Gelatin or Dextran), or whole blood needed to be used to correct
hypoproteinemia. - :

6. Aspi'ration of fluid, by paracentesis with a wide bore needle, may be -

7. Supportive therapy includes the use of vitamin-B'l'comp!e:E and
vitamin-A, mineral mixture containing iron, calcium, copper, and
-cobalt, and diet rich in protein and carbohydrates. . -

A {diuretic mixture] commonly used for large animals consists of
maEr:s;iu'm suTﬁﬁ?;;g (200-300 gm), ammonium chloride (15-20 gm),
potassium nitras (15-20 gm), sodium citras (15-20 gm), and water (QS)

to make a drench.

-+

. cardiovascular collapse- (acute peripheral circulatg

-
N
Lo

HEMORRHAGE

It is the loss of whole blood from vascular System,. externally o
Internally, resulling in development of signs of peripheral circulatory
failure und anemia.

ETIOLOGY . Y

Spontaneous lacération or traumatic rupture of any of the major blogg
vessels (or organs), resulting in escape of blood, in or out side of the
body, is the ma“or cause of acute hemorrhage. Other (minor) causes of
hemorrhage are abomasal ulcers, rupture of coronary artery or
ventricular wall in traumatic pericarditis, rupture of middle uterine
artery, surgical endeavors, broken horn, open castration, rupgu_re of
spleen, massive infestation of blgod sucking parasites, coccidiosis,
bleeding neoplasms, erosion .of the carotid artery by guttural pouch
mycosis (horse), and disseminated intravascular coagulopathy.

PATHOGENESIS

The effects of hemorrhage on an individual are due to total loss of
circulating blood volume and its constituents, i.e. erythrocytes, plasma
protein, and electrolytes. Therefore, in severe hemorrhage, there will
be development of Peripheral circulatory failure, hypovolemic shock,
and anemia, all could lead to fatal outcome. However, in sub-acute

_hemorrhage, the clinical signs may not be evident, owing to the

from tissue spaces (operates within 12-24 hours), and increase
hemopoiesis (operates after 96_ hours).

CLINICAL FINDINGS ’

The clinical signs of acute hemorrhage are muscles weakness
staggering, recumbency, (later coma), along with rapid heart and,
respiration rates, weak pulse, sub-normal body temperatyre cold
extremities, pallor of mucosae (hypovolemic shock), and occasio'nally
Listlessness, dullness, and low performance arg signs of Sufg_lizgi ,
hemorrhage. An inspiratory dyspnea, pallpr of mucosa, anqg dePTESSjon .
following thoracic injury or accident are signs of thoracie hemon—h age

CLINICAL PATHOLOGY

A history or external evidences of hemorrhage may be Necessar,, f,
confirmatory diagnosis. For the suspicion of interna] p, °rrh); or
abdominocentesis or thoracocentesis is requireq . ge,

hemoperitoneum and hemothorax, respectively. Examination ;gir;gifg
(o]
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for PCV, RBCs, Jmmoglobin, or
qormal, if checked with 12 h
controlled. Because, changes
compensatory mechanism. Th
recent surgery along with clin
failure is suggestive of internal
hematocrit, total plasma protei
of persistent sub-acute hemorr

total plasma protein may appear
ours of acute hemorrhage which was

erefore, a history of an accident or
ical evidence of peripheral circulatory
hemorrhage. A decrease in RBC count,
n, and hemoglobin level are suggestive
hage. A constant lowering of PCV (from
say 40 per cent to' 20 per cent within 24 hours) is indicative of acute
loss which needs immediate blood transfusion, compared to low but
stable PCV (20 per cent), in slow loss of blood, which does not need
immediate blood transfusion. In ruminants, polychromasia, Howell-

jolly bodies, and occasionally, nucleated erythrocytes may be present
following 4th day of hemorrhage. ; o

NECROPSY FINDINGS

A thin watery blqod and extreme pallor of body tissues/organs are
seen in animals died of severe hemorrhage. If hemorrhage is internal

(hemoperitoneum or hemothorax), un-clotted blood may be found at
those sites. f

TREATMENT YT
Acute hemorrhage should always be considered an emergency.

I. The first-aid of acute external hemorrhage should be aimed to
control hemorrhage (by pressure wraps, ligatures, artery forceps,
and/or used of styptics (ie. Alum, Tr. Benzoinco, or Tr. fern-
perchloride). In cases of internal bleeding, parenteral use of blood
coagulants, such as vitamin-K, Thrombin, Prothrombin (e.g. Coagulin,
Adrenochrome, Dicynone, Kapilin,” Hemostop, Anaroxyl, or
Carbazochrome), or other coagulation factors (if deficient) should be
advised to control hemorrhage.

2 Acute hypovolemic shock should be treated by prompt LV
administration of crystalloid sodium solutions, @ dose of 20-40' ml/kg.
In dogs the use of hypertonic (7.2 per cent) saline, @ dose of 5-7 ml/kg,
ially, followed by normal saline may reverse the sequelae _of severe
morthagic shock.

init

I cases of severe anemia due to hemorrhage, “whole blood

usion is the most satisfactory treatment. A PCV less than 20 per

animal with blood loss, suggests a depletion of RBCs reserve,

- persistent reduction of PCV over a period of 24 hours to 12 o

licates the need for blood transfusion. A low but stable PC\
¢nt) does not necessitate transfusion.

in these parameters are masked by -

------

1 P4

Blood can be collected from a healthy donor (large animal) at the rate
of 4 liters in 10 minutes, in a sterile container containing
anticoagulant solution (@ dose of 10 ml of 3.85 per cent sodium citrate
solution/100 ml of blood). A total of 10-15 m] of blood/Kg body weight
can be drawn off at one time without any danger of health from a
healthy donor and whose blood is not be sensitized by previous blood

transfusion or multiple pregnancies. Clotted blood inevitably black the
needle, so it has to be discarded.

Horses and cattle display a high degree of blood type polymorphism. It
is estimated that the number of possible blood types is 400,000 in
horses and well over 2 trillion in cattle. So identification of complete
compatible individual is.nearly impossible. The cross-matching of
blood to determine compatibility is not often practiced in animal,
except-in horses where risk of isoimmunization hemolytic anemia is
high. Repeated transfusion after more than a week interval from one
donor may provoke ‘anaphylactic shock. The sensitization to a
particular donor may persists for years. Therefore, to avoid any risk of
mismatching, a matching test can be carried out by mixing the serum
of the recipient with the cells of the donor.

Two drops of donor’s blood are mixed in 2 ml of 2 3.85 pe-r cent sodium

citrate solution and 2 drops of the mixture are added to 2 drops of the
recipient’s serum on a glass slide and gently rocked. Agglutination
between incompatible samples is readily seen. Alternatively, inject a
small amount of blood (100-200 ml) into the recipient and wait at least
10-15 minutes for any adverse reaction (i.e. hiccough, dyspnea, muscle
tremor, salivation, frequent coughing, piloerection, lacrimation, fever,
sometimes ruminal tympany, and sudden collapse). If there is no
immediate reaction then blood can be transfused safely. However,
sometimes, in later stages, hemoglobinuria and abortion may occur if
the blood is not compatible.

In case of anaphylaxis, stop immediately the blood transfusion and
administer normal saline solution instead. Treatment with
Advenaline hydrochloride, 1:1000, @ dose of 0.5-1 ml, IV, and 4-5 m],
IM, in large animals, immediately after observing anaphylactic
reaction. Antihistaminics or corticostersids can -be given in
combination with adrenaline or alone as a second alternative.

Blood should be administered very slowly in order to avoid

-overloading of the circulation and acute heart failure, i.e. at dose rate

of 4.5 liters of blood in one hour in adult animals. The survival of blood
cells in the recipient cow is limited, i.e. up to 72 hours following the
first transfusion and less than 1-2 hours following the second
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sion. Even then the blood transfusion 1s useful to reverse acute
vic anoxia and so for survival of the individual.
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administered as an alternative to whole blood,

lly to compensate the loss of plasma protein contents, however,
their therapeutic value in anemia is questionable.

. Chronic bleod loss may be treated with iron preparations (ferrous
ulfate or ferrous fumarate). Folic acid and vitamin-B complex should

also be given for improving hemopoiesis.
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CHAPTER-7 |
DISEASES OF RESPIRATORY SYSTEM

The respiratory system comprises of nares, larynx, trachea, broneh
bronchiole, and pulmonary parenchyma. Gaseous transfer occurs .

~the alveoli of the lungs. Failure of gas transfer can result in Sevey

consequences. Anoxia (hypoxia) is responsible for most of the clinig
signs of respiratory diseases. Any foreign bod_y entering into g
l-e?spiratory system, through blood or airborne, 1s.take_n care by t,
respiratory defence. Marked anatorr}mal anq p_hySIQIoglcal Variatioy
exist in lungs of various animal species, and it implies to variations ¢
normal lung functions and response in diseases. In this chapte
disease problems of respiratory system are dealt with.

RESPIRATORY DEFENCE : 32

the respiratory defence mechanism is multifactorial and includ
sneezing, local nasal antibodies, cough, sero-mucous blanket,
mucociliary transport clearance mechanism, alveolar macrophags:
and other mononuclear cells, local secretory antibody (Ig-4),
glycoproteins (lysozyme) and lactoferin, systemic antibodies (Ig-A, s
G, Ig-M), interferon, complement system, and cellular defense.

MAJOR CLINICAL SIGNS OF RESPIRATORY DISEASES
COUGH; Cough is a sudden noisy expulsion of air through the glotts
to clear mucus and other material from the tracheo-bronchial tres It

suppressed. The reflex pathway involves sensory (irritant) receptorso
nerve fibers that extend between epithelial cells and ramify
throughout the tracheo-bronchial tree from the level of the larynx ta
the respiratory bronchiole. These irritant receptors can be stimulated

non productive type. A low
and tends to persist more
The productive cough is diffie 3 .
the pharynx region is usy ¥ S 1N animals as the sputum a
reflex following cough is
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putum, in large Animals, may be found sticking at

auses/diseases associated with cough in animals are;
mfluenza, equine rhinovirus infection, bacterial Pneumonia,
! pleuritis, pharyngitis, strangles, glanders, -Pasteurella
na, hemophilus Pneumonia, lungworm infestation, interstitial
m#a, myeoplasmal pneumonia, aspiration Pneumonia,
haryngitis, choke, aspiration or inhalation pneumonia, Pharyngeal

15, guttural pouch infection, pu]monary abscess, congestive
.- failure, equine viral arteritis, fungal

nor, anaphylaxis, African horse sickness, p

yhylaxis, pneumothorax, congestive heart failure

|

o

+
oy,

“.

rnia, tuberculosis, pulmonary aspergillosis, virulent sheep and goat
Peste des petits ruminants, and contagious  caprin
uropneumonia.,
NASAL DISCHARGE; It is‘inﬂammatory secretions (non gaseous
B aterial) that escapes from the respiratory tract through the nostrils.
Nasal discharge can be classified as serous, mucoid, purulent,
B norrhagic (sanguinous), or a combination of above, The_ discharge
feould be perfuse (copious) or scanty, continuous or intermittent, and
Punilateral or bilateral. It can sometime be mixed with ingesta.

fhlostly normal cattle keep their external nares clean by licking them
Bith their tongue, but sick animals often neglect to do so, as a result,
#ischarge may be seen accumulated at the nares. .é_&n)‘r condlthn
#using inflammation of respiratory tract may result in increase in
Basal s cretions. The secretions are initially serous, become mucoid,

f®d then purulent as the disease progresses, particularly with
BBacterial infections, :

FOUL ODOR (OZENA); The ozena associated with nasal _tilsch]arg‘i‘

8 cenerally an indication of anaerobic bacterial mfect;on,b_ oc:\e

Pecrotizing conditions (fungal rhinitis), nasal '-““_“;r' tur t::iat.is
7, Or hecrotizing (gangrenous) pneumonia. Maxillary sin ‘

' diseases may also be associated with ozena.

' causes of nasal discharge in animals are; Eq!.une mﬂuzl:lzi:.
' 181U, laryngitis, tracheitis, nasal po_lyps, bacterial ppe;::;atior;
‘s, glanders, Guttural pouch mycosis, aspiration or 1In Bcoun
Ma, lung e!i)scess, choke, pasteurellosisi nose bats, 31.1113:'5[115
. el Pneutr‘not]?ia' pabomv?rtguen:l?inotracheitis:
Pneur ' infectious B

1'-'ii:éc“u&i?sta.asc;rid migration, African horse SICFI';\ESi:.-
1:asal a‘lctinobacillosis, pulmonary aspergillosis,

ok, e VSR VRN
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theileriosis, virulent sheep and goalt pox, nasal schistOSOm:asxs,
pulmonary embolism, and immune deficiency states.

Common causes of ingesta in nasal discharge in animals are; Cleft
palate, choke, pharyngitis, strang!e§,. guttural pouch . infection,
glossopharyngeal nerve damage, botulism, retropharyngeal abscess,
pharyngeal abscess or trauma, tetanus, pharyngeal fistula,
esophageal stricture, gastric dilation, rabies, gastric tumor, persistent

right aortic arch, plant or chemical poisoning, diaphragmatic hernia,
and acute intestinal obstruction, :

unilateral and often occurs spontareo
areas below is usually bilateral.

HEMOPTYSIS; It is th

sputum from mouth.

Common causes of epistaxis in animals are; Guttural pouch mycosis,
nasal trauma, * nasal polyps, pharyngeal trauma, Purpura
hemorrhagica, thrombocytopenia, pharyngeal trauma, nasal bots,
dehorning, nasal adenema, exercisa induce pulmonary hemm'rhage,
pulmonary neoplasia, hepatitis, pasteurellosis, multiple clotting

defects, equine Infectious anemia, skull fracture, gunshot wounds of

respiratory tract, snake bite, acute renal diseases, congestive heart
failure, plant and chemical poisoning, fungal granuloma, anthrax,

bacillary hemoglubinuria, and  disseminated intravascular

& expectoration of pure blood or sanguinous

coagulopath-.
guiop

TACHYPNEA AND DYSPNEA; Tachypnea (polypnea) is an
increase in respiratory rate than norma - It can be either physiological
(due to pain, exercise, fear, high environmental heat, and anxiety) or
pathological associated with diseases of lungs, ches cavity, heart,
nervous systems, and general systemic states, vk g

Dyspnea or respiratory distress is a clinical sign that implies labored
or difficult breathing. It indicates an inappropriate degree of effort to
breath, based on assessment of jis rate, rhythm, and character.
Dyspnea (shortness of breath) describes the subjective feeling of

ifficult, uncomfortable, or unpleasant breathing in human patients.
In animal, the manifestations of dyspnea include increas-=2
Tespitotion rate, extension of head and nesk, mouth hreathing




& Lhorse, sheep and goat), extra abdominal
tricor, anxious expression, and inactivity,

causes of tachy Phea or respiratory distress in animals are;

. : rthermia, pain, acidosis, anaphylaxis,
noXe inhalation, strangles, Septicaemia,
“sm, neoplasia, inhalation of irritant
pocaleemia h)'pomagnesemia, anemia, -
X '-'.::.-z." burns, systemic toxoplasmosis,
o0, dotulism  brisket disease, nasal septal
uch  infi ction, tracheal stenosis,
ax, thoracic trauma, .tetanus,
rrhagica, pulmonary edema
sal tumor, choke, laryngitis, -

pPoxia); It is failure o

Ty T o A a— Ts | -
> -PPLY ol oxygen. It can be classif

{ the tissue to receive an adequate
1ed according the nature of etiology.

't can occur when there s defective oxygenation of
_Pulmonary circuit and js primarily associated with

iratory system (pneumonia, pulmonary emphysema,
1ydrothe uimonary edema), heart, large vessel, poisoning
Octulism and strychnine), and specific diseases (tetanus).

: ia; It occurs when there is deficiency of hemoglobin per
‘ume of blood or reduced SX¥gen carrying capacity of blood.
'pe of anoxia is seen in all types of anemias and Poisoning
trite and carbon monoxide. i
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ili. Stagnant anoxia; This type of anoxia develops aue to decrease -

oxygen exchange in tissues because of reduced capillary blood flow,

even though the total oxygen load and oxygen tension in arterial blood 5

is normal. Examples include congestive heart failure, - peripheral
circulatory failure, and local ischaemia.

iv. Histotoxic anoxia; It occurs when tissue oxygenation system fails to
take up oxygen from blood, as seen in Cyanide poisoning. -

The compensatory mechanism as 2 result of anoxia includ_e; o

2) Increase in depth and respiratory movements mediated by the
chemoreceptors of carotid and aortic bodies, b) stimulation of splenic
contraction to evacuate blood stored and increase in production
through erythropoiesis in ‘the bone marrow that may ;esulthlrz
polycythemia, and c) increase in heart rate and stroke volume tha

outcome in an increase in minute volume. Rl 4

e ———

- originating from pharynx and }

If this tompensatory mechanism fails to supply adequate quantiy, _
oxygen to tissues, signs of dysfunction of various. rg8ans og,

Nervous system is the most susceptible to anoxemia resuhing Y
cerebral anoxia. Myocardial asthenia, renal and hepatic d}'sfunm%
and reduction in motility and secretion of alimentary tract are o,
consequences developing in terminal stages of anoxemia (:‘eSpims_;.:

insufficiency).

RESPIRATORY NOISES 3 B4
SNEEZING; It is initiated by stimulation of cilia of nasal mucoss a

not a common condition in animals, but fo_rcef‘u_l gz_cpulsiap of &
through nostrils as a snort is commonly seen in rhinitis, fOI‘E!@-Ehf:
in the nasal mucosa, allergy, or presence of larvae (Estrous ovis) 5

the nares. %

WHEEZES (RHONCHUS, DRY RALES, STRID(?RS)_; TJ:!ese a
continuous, high pitched, whistling type sounds, pn_m::lnl;.r hs:en z
expiration (also at inspiration). These are produced by mbratm_;'
airways when ever the upper air-passage becomes narrow wia

inflammation, e.g laryngitis.

CRACKLES (POPPING, BUBBLING, MOIST RALES, COARS:
OR FINE CRACKLES, CREPITATION SOUNDS); These =
discontinuous sizzling, clicking, popping, or bubbling type mei
sounds mostly heard at inspiration,” suggestive of the presence ¢
swelling at the airways which are being forced to open. It may. also b
due to exudate and edematous secretions blocking in the airways, »
seen in broncho-pneumonia or pulmonary edema.

PLEURITIC FRICTION (RUB) SOUNDS; It is a sandpaper or dry
grating sounds, may be continuous or discontinuous type, preduced by
the rubbing of inflamed parietal and viscera] pleura. The sound it
loud, coarse, and usually is not influenced by dry coughing, as seenin
pleritis and pulmonary emphysema. 4 ; -
SNORE (SNORTING); - It j5 more ‘deeper guttural sout
a i i eer
in chronic obstructive lesion in Manrynmx usual!y m-t S

ROARING; It is a more continuous sound caused when'air passed
through a narrow larynx, a¢ Seen in laryngeal hemiplegia in horses.

GRUNT; It is 5 sound comip irati ially
und g along expiration throy h ally
closed larynx (glottis) with sudden release of ajr and mgay ?)ep::-lhdihle
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at auscultation of the th
) : or,
[t is an evidence of pai aX and trache

«

a with &
N anywhere in the body. H Mitheug Stethoscope,

NB: An absence of lun
S E soundg may be v
some medium betwean the lungs andd:?':a tﬁ,g;ef {0 the presence of
cic y

occupying masses, diaphr ; . vall
pleural ey Phragneatic hernia, large Pulmonayy’ ;ﬁféeispaﬁ?

Common causes of resp; i . ]

r 1 ce Piratory npjise i i i
Ep;glc_)ttrdms,_ retrophau-ynge.a:lyabscessS o ety .
zr.felzctzon..laxEty of alar carti S, ieich
actinobacillosis, anaphylaxis :

ryngeal trauma, granul

rupture  and  collapse stenotj o™a, tracheal

: : € .hares, purpura i

inhalation  pneumonia congestive  heart Pf‘ailur];emoéll‘:;cif:'
’ 'S,

pasteurellosis, tracheitis, trachea]
pulmonary embolism, and n ;

CYANOSIS; It is blue

collapse interstiti ;
b » itial ne
asal schistosomiasis MIPITIES,

in, conjunctiva, anq visible

o : ! 1 Incomplete ox enati
blood. It js usually seen in terminal stages of a1 fm‘rr?s.g or;' al:?:xi:r

m a X a, l.e, C
e

In cyanosis, the Oxygen saturation of hemoglobin js usual 7
cent and is seen only jf the hemog]obin-f.'goncentrétion i:l'ly lfligdp?;
normal and not with severe anemia. At thumb pressure blue
dnco}qrat:on disappears due to temporary stoppage of bloog. This
condition may also be seen in congenital cardiac and greater vessels

.r. Q 3 1 M 1 1 i
dc‘.ccto_. In nitrite poisoning (methemoglobinemia) there is brown
toloration of skin and mucosa,

Common causes of cyanosis in animals are; All types of pneumonias,
r"_""f“mﬂgiomnemia, anaphylaxis, cardiac, septic, or hy'po\rolemic
‘i“'_:,_hloat, PUImor_nary edema, collapse, ‘gneymoth_orax,. smoke
S ifon pneumonia, pulmonar_y neoplasia, . multiple cardiac
hvimalies, post-parturient hemoglobinuria, and drowning

o ERCISE INTOLERANCE AND POOR PERFORMANCE;
oS¢ intolerance is either a suboptimum capacity to perform the
Spected Jevel or o gradual/sudden decrease in the level of

pe :(_: - . . . - - ‘
J‘lf'fl'. f”dz"z' (exercise) which is previously attained by some
iVidug

“spiratoe,

0 rg,.

¥ distress precipitated by exercise, or excessive sweating
7 e some of the evidences of intolerance, It may be

“udden slowing or stopping while exercise, coughing, signs

P

-

associated with diseases of lungs, heart, musculoseletal system, and

debilitating systemic illnesses.

Respiratory causes of exercise in_toleran.ce n .amimaa’.s are; Obstruction
of upper respiratory tract, roaring, ep:glor._hr:. entrapment, ’guttur;:i
pouch infection, tracheitis, stenotic nares, nasal amyloidosis, nasal
polyps, influenza, viral pneumonia, bac:ena? pneumonia,
pleuropneumonia, pulmonary abscessation, interstitial pneumonia,
and diaphragmatic hernia.

Cardiovascular causes of exercise intolerance in animals are; Atrial
fibrillation, heart blocks, congestive cardiac failure, valvular defects,
septal defects, -endocarditis, pericarditis, myocarditis, congenital
cardiac defects, .

Musculoskeletal causes .of exercise intolerance in anmimals are;
Exertional rhabdomyolysis, degenerative joint disease, fracturs,
osteochondrosis, tendinitis, hoof imbalance, back problems, laminitis,
and lameness.

Systemic causes of exercise intolerance in animals are; Febrile finess,
anemia, fluid and electrolyte deficiencies, anhidrosis, heat stroka,
dermatomycosis, hyperparathyroidism, liver diseases, diarrhesi
diseases, systemic neoplasia, .obesity, poorly trained animals,
plant/chemical poisoning, and debilitating diseases.

PRINCIPLES AND LINE OF TREATMENT OF RESPIRATORY
TRACT DISEASES

.A. Specific Treatment; Which includes tlLie use of anti-bacterials,

antifungals, and anthelminitics for bacterial, fungal, and parasitic
causes, respectively,

The antibiotic selected should cover both Gram’s positive and negative
type bacteria and for either pPrimary or secondary bacterial infaction

- The common antibacterial used in animals are oxytetracycline,

chloramphenicol, kanamyecin, lincomyein, gentamicin, erythromycin,
penicillin-streptomycin, ampicillin, sulfadimidine, sulfadiazine.
trimethoprim, etc. Amphotericin-B, thiabendazole, and griseofuivin
are used for fungal pneumonia. Levamisole, benzimidazole group, and

parasites.

B. Symptomatic treatment: 1) Use of respiratory stimulants.
Examples of (i) parentarsl tespiratory ziimulants are, picrotoxin,




mkethamid amphetamine sulfate,

leptazol, ang adrenaline. (11)
spiratory stimulants,

Inhalant re ammonium carbonate,

NB: The inhalant stim
reflex stimulation of res

ulants can improve respiration by causing
no effect when rC'Spirati

pir'atory as well as vasomotor centers, but has
onis completely arrested,

1) Oxygen tha:rapy; Aboutf40~60 p

liter/minute s y

Er cent oxygen, @ dose of 4.8
!‘Xi&[':i.

1Isually recommended, jf facility for oxygen therapy

iii) Expectorants: These are useq for reducing cough and expulsion of
respiratory tract Secretions. The ex

into saline or sedative e
€xpectorants, and inhal

secretions are tenacious (sticky). It i
chloride, potassium nitrate, ammonium
belladonna, potassium chlorate, etc. For chronie type of cough use of
potassium iodide to increase the e i i

The stimulant expectorants are used where is soft, preductive, and

voluminous exudate exudes out, Examples include turpentine oil,
eucalyptus oil, guaiacol, creoline, terebene, etc.

bronchial secretions.

Inhalant expectorants (wit_h steam
bronchial and nasal secretions and
commonly used in the form steam inhalation. The
turpentine oil, Tr. benzoin-co, eucalyptus

drugs are
oil, terebene, and cresol.

i £ - & tinn an
5 Diuretics; These are indicated in cases of pu]monal congestion apd
. )

35

¢ acious secretip
Simple steam inhalation, for the removal of‘ti;;ca::zg 0; an;o;ar‘w‘
ease in breathing, is considered as good as s e
expectorants.

' : in cases of bronchial Spagy
- anc?wdllatdorzsriwg‘hfoseirsgorjefe;r.ilation and maiqtenqnceﬁ
il hsynbe Examples are atropine sulph.ate fpart'lcularly_fe:
oxygen exc a;;: i»,ys.ema in horses), adrenaline, aminophyljiy,
F!?;:;:i:;elllri{me, silt}:ephylline, ephedrine hydrochloride, ete.

i anthisan
3 Ant h.Sta inics; mepyramine mﬂle% ™
i minics Dmgs SUCh as I te
: tazo;i]’:e diphenl:lydramine maleate, ete. can be U.SEd n acute (:as“
an s a

of pneumonia.

Steroids or non steroid anti—i:iflammatoi'y c_lrt.::%s; lTﬁ:ieagEuéi z:
:-sed ?;oacute cases ofinﬂammatorylresp‘_?‘ﬂsez l::layeink.:;lgde sl
i the bronchioles. Thes
{iefiuzi?ﬁiggnide?e?c:;ethasone, prednisolone, phenylbutazone, ay
ydrocortisone,
sodium salicylate.

edema, but may be harmful with otheﬁ' formls of ?r;etgn:t:lslads.i‘:i:é::
: i 1 es of parent
stickiness of the secretions. Examp rents

::S:rr:ii:ophylline, theophylline, furosemide, and mercurial.

i ' ded {
rtive therapy; This type of t}}erapy only recommen
;')I;dS:sp f::.;uired. The use I:If is;tor}ii_ soluglonsa?;af{l E:tig:‘:ic:z éo ;En:ﬁ;
ion status of an individual for a equ

ili{ic::zz;;tﬁrelarance mechanism through oral and _parenteral-rou:igsa,ctﬁ
over hydration should be avoided Particularly in acute calst?s ere
pneumonia, pulmonary congestion and edema. Mu z&v fri
minerals, and good high energy d1e‘t should be use Ml
c~~valescent perind particularly fol!owmg_long stand-mg nt &
Provision of warmth on the chest and avoidance of dl_rect \1:: .
windy winter weather are necessary for Pneumonic patients. .m:b
with fresh air and appropriate humidity is requ;red for anim
suffering from respiratory diseases. s -

D. Enzymes; These have mucolytic.effect in liquefyi:}g exudgtesc:;:
breakdown of fibrin proliferation and are useful particularly in

- of chronic pneumonia. Examples include trypsin and chymotryps®

with or without antibiotics.




It is the inﬂammation of nasa

s t . : I Mucosa, characterizeq clinical]y by
periodic sneezing, noisy breathin

E: and nasa] discharge.

alliance with Primary diseases of re
Rhinitis may alsq ba classified p
ulcerative, granulamatous, and
diseases known to tause rhinitis are;
Bacterial diseases; The bacterial diseases characteri
animals are strangles (catarrhal rh
(ulcerative rhinitis) of

pasteurellosis (catarrhal rhini
animals,

zed by rhinjtis in
initis), glanders and melioidosis
orses;  septicemic and Pneumonic
tis) of cattle, ang mycoplasmosis in a]]

Viral diseases; Viral diseases causing rhinitis are bovine malignant
catarrh, mucgsa] disease complex, and rinderpest (causing erosjve or
ulcerative rhinitig), Infectious bovine (equine) rhinotracheitis, equine
viral arteritis, equine influenza, rican horse sickness, blue tongue
(sheep), canine distemper, feline Panleukopenia, infectious coryza
(poultry) are ch racterized by catarrhal rhinitis. Contagious ecthyma

and poxes lesions extending to the nasal . cavity, Boyine nasal
nt of granulomatoys

granuloma jg characterized by -the developme
rhinitis.

Funga] diseases: Epizootic Iymphangitis causes ulcerative rhinitis,
ASpergillosis, and rhinosporidiosis Mmay cause the development of
broliferative rhinitis (polyps). This type of lesion may also be seen in

P. ..
carasity

botfly, ( estrus ovis, Habronema sp..and other myiasis producing flies
€an cause Joeal destructive and obstructive type lesions in the nasal

“avity. Linguatula Serrata is a parasite which infest the nasal passage
of d\’i’\‘_ i

N

externally or while passing of
stomach tube or Probang, irritant vomit 1 i

examples,

Né_qplasia; Squamous cel] ¢a

osteosarcoma

reported to cause proliferativ

PATHOGENESIS

Rhinitis may

system. The
following infe

e primary o
inﬂammatury
ction varies wit

erythema to catarrhal,

proliferative,
mucosa  will
inflammation

or

~ Nasal lesions, form simple e

e rhinitis in a2

necrotic type lesions,
cause the sneezing and e

rcinomas, papillomatosis
s, chondrosarcamas. and

T secondary to ¢

A ﬁbrosarcomas,

benign polyps, have been
Nimals.

iseases of réspiratory

response developmg in th
h the etiology. It may vary from simple
erosive, ulcerative, granu.lomatous,

in rhino-sinusitis.

ulceration, granulomas, polyps, or degeneration of the turbinate bones



DIFFERENTIAL DIAGNOSIS

Fascial sinusitis and guttural pouch infections in horses need rule-out
from rhinitis. Both the conditions are characterized by persistent,
purulent, often unilateral nasal discharge without the presence of
sneezing or lesions in the nasal cavity, Pharyngit}'s and tracheo-
bronchitis are associated with bilatera] nasal discharge and cough
without sneezing and nasal lesions. Epistaxis is mostly associated

with known history of trauma and characterized by passage of frank
blood from the nostrils. Choke is characterized by complete inability to
swallow and greenish nasal discharge due to regurgitated feed.

TREATMENT
Specific treatment include the use of broad spectrum antibiotics,
anthelmintics, or ant.ihistar‘ninics, according to the etiology.

Physical removal of the sticky exudates from nostrils by flushing with
normal saline may benefits to reljef dyspnea. In addition, application
or washing with non irritant antiseptics followed by coating with
antiseptic creams or ointments have beneficial effects.

Steam inhalation alone or in combination with . decongestants
(Eucalyptus oil, Turpentine oil, Tr. benzoin co., or Camphor) may be of
great value in clearing the air-passage. Chlorbutol (1 per cent in liquid
Paraffin) may be used as nasal drops for the same purpose,
Humidification with vaporizer or nebulizer improve clearing of nasal
Secretions.

4. Anti-inﬂammatory and antihistaminie drugs using Parenterally can
be of great value in acute rhinitis, f

nasal douche, and (ii) liquid paraffin and carbon disulfide, in equal

’

: EPISTAXIS
Syn: NOSE BLEED, HEMOPTYSIS

pouches lungs) or secondary to systemic diseases..The volume may be

ik

- otherwise, clotted blood may be seen at the external nostris

‘Bleeding tendency, complete blood count, culture, and

s small flecks mixed with nasal discharge to 2 large volume of pure - nostrils. : . -
as sn :
blood flowing rapidly form nostrils and mouth. - . - -

Hemoptysis is the hemorrhage mixed exudate (sanguinoug $puty,
originating from the lungs.

- ETIOLOGY

This is common condition of horses and cattle. The possible cauge, of
epistaxis are listed below;

ical’ tra y i tric ty},
Physical trauma by blow or by passing of probang or gas :
ulciiative tumor or polyps, foreign bodies damage a_t_t.h_e nasg|
trauma to ‘pharyngeal regions and skull, dehorning injuries, gng
gunshot wounds of respiratory tract are some of the causes of g,

bleed.

ific di i i landers aspergillosis
Specific disease associated with nose b_leed are glan 3 s,
pfsteurellosis, equine infectious anemia, blue- tongue disease, bpvme
virus diarrhea, malignant catarrhal fever, anthrax, baqllary

hemoglobinuria, sheep . nasal bots, and many granulomas of fungal
origin. :

Non specific disease causing nose bleed are guttural pouch mycosis,
purpura hemorrhagica, thrombocytopenia, exercise induce pulmonary
hemorrhage, hepatitis associated clotting defects, acute renal

diseases, congestive heart failure, acute renal failure, endocarditis,
and disseminated intravascular coagulopathies, .

Snake bites, poisoning by certain Plants and chemicals may also cause
hemorrhage from nostrils.

CLINICAL FINDINGS it
Hemorrhage of varyins degree may occur either from one of both
nostrils. Passing of perfuse ang pure blood from one nostril is usually
an indication of lesion in the nasal cavity. Hemorrhage originating
form lower respiratory tract is Usually bilateral, of foamy textpre, and
may be mixed with serous or muco-purulent exudate, Severe
hemorrhage may cause circulatoz-y disturbances and evep death.
Except in animal with clotting defects the blood Will not  elot

>

CLINICAL PATHOLOGY

Cytologi
examination may be necessary to find the underlying deg:cotso g;f::il
cause. Radiograph examination may be necessary ¢, diagnoge the
fractured bone or space occupying lesions (tumors, Polyps) In ke
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DIFFERENTIAL DIAGNOSIS
Epistaxis can be differentiateq fr
examination of the exudate and bl
and laboratory findings may be ne
present other than the nostrils.

om hemoptysis by the physical
ood. History, clinical examination,
cessary if the primary lesion is also-

TREATMENT .
Specific treatment depends upon the nat
Space occupying lesions require their.s
from the guttural pouches need direct }i

ure and location of the cause.
urgical removal. Hemorrhage
gation of the bleeding vessels.

Symptomatic treatment should include the follo

) : wing steps.
a). Complete rest and no exercise of any kind when epistaxis.

b). Cold water immersion or ice packs in and on the nostrils (both
nostrils should not be packed at one time).

¢). Local use of vasoconstrictor drugs, e.g. Adrenaline with xylocain

local spray (Adrenaline should never be used by parenteral routes in
cases of epistaxis), ]

d). Use of local coagulants (s
this purpose one can
Tr. benzoin-co.

typtics) if bleeding spot is located. For
use Alum (19 per cent), Tr. ferric per chloride, or

e). Parenteral use of coagulants/hemostatic preparations that enhance
coagulation process. Examples, .conjugated estrogen, adrenochrome

1SAT1~

and vitamin-K_

B In cases of systemic hemorrhage, one can also use parenteral calcium
> borogluconate and diuretics (furosemide). ‘

In order to compansate the acute and severe loss of bléod_,-.blood
‘ransfusion may be advised (see hemorrhage for blood transfusion).

' cases of chronic (mild). a.-nd repeated eﬁiso'des of epistaxis,
“ematinics (Ferrous sulfate or chloride) and vitamin B complex -

e Use

live virus vaccine should not be used if knowh history of
efects in cases of nose bleed).

an
0

a
v s
nd

1sonicotinic acid, carbazochrome salicylate, oxalic and malonic acids, 3

=i

LARYNGITIS, TRACHEITIS, AND BRONCHITIS

Inflammation of the upper respitatory tract (larynx, trachea, and
bronchi), characterized clinically by cough, dyspnea, and noisy
breathing.

ETIOLOGY -

In cattle the common causes of upper respiratory tract (URT)
inflammation are infectious bovine rhinotracheitis, malignant
catarrhal fever, calf diphtheria, haemophillesis, pasteurellosis,

- tuberculosis, actinobacillosis, mycoplasmosis, rhinosporidiosis, and

lung-worm infestation.

In sheep, infections with Corynebacterium pyogenes, Spherophorus
necrophorus,  Mycoplasma ovipneumoniae and lung-worm
(Dictyocaulus spp) infestation are common causes, v

Horses suffer with URT infection with equine viral rhino-pneumonitis,
equine viral arteritis, infectious bronchitis, eguine influenza,
strangles, glanders, and lungworm (Dictyocaulus arnifieldi).

In dogs, canine distemper and Bordetella bronchiseptica (kennal
cough) infection are common causes of URT.

PATHOGENESIS

The inflammatory response in URT varies with the types of infection.
Varying degree cough and exudation are common outcome of URT
inflammation. Profuse and thick exudate may obstruct the air
passages. Signs of systemic involvement will depend upon the naturs
of the causative agent(s) and response of the hosts. A

CLINICAL SIGNS - ;

Presence of tough, dyspnea, nasal discharge, wheezes are common
signs of URT infection. In acute diseases, the cough will be painful,
dry, and non productive (but later may become moist and productive).
The nasal discharge will be frothy and serous to mucoid initially,
which later may become sticky and purulent. Occasionally, the
 discharge may contain flacks of fibrin and blood. Respiratory dyspnea

with loud wheezes (audible at the trachea and base of the luangs) are
common in acute inflammation 3

In parasitic bronchitis t-he cough is usually dry aad non-
Evidence of toxemia includ; i
other signs of specific diseases could also be noted.




CLINICAL PATHOLOGY

Sputum or nasal swabs may be examined for the identification of
causative bacteria, parasite, or fungi. Complete blood count may
reveals the type and severity of cellular response. Serological tests
may be of value for identification of viral diseases. Presence of larvae
in the facces is the confirmation of lung-worm infestation.

NECROPSY FINDINGS
Postmortem lesions of URT disease varies with ty
infection. In most bacterial
membrane may be present

infection may cause the accum
filling the URT.

pe and severity of

infections a diphtheritic (pseudo)
with exudate, Uncomplicated viral
ulation of sero-mucoid foamy exudate

DIFFERENTIAL DIAGNOSIS

neumonia and Pulmonary edema are characterized by dyspnea at
each respiration and Presence of crackles originating from the lower

lungs. Pulmonary emphysema is characterized by expiratory dyspnea
and poor exercise tolerance.

TREATMENT
he line of treatment of URT infection should include;’

1. Specific therapy by using specifi

( ¢ antibacterials or anthelmintics,
according to the nature of etiology.

2. Symptomatic therapy include the use of: (a) Oral expectorants for
rgducing cough and exudation, (b) Anal

(distressing), () Inhalant expectorant or si

3. In chronic cases, the use of mucolytic agents (e.g. Bisolvon) can be of
help in liquefying the thick exudate and breaking fibrin deposits.

4. Multi-vitamins and mj
as required. o

5. In severe dyspnea due to blockage of upper air passage with .
exudate and inﬂammatiop, tracheotomy may be performed.

NB: Avoid cold and dusty atmosphere. Liquid drugs or feeding in form
of drench should be avoided, as it Mmay cause further complication in
case of faulty administration.

i i gestive
- secondary pulmonary congestion may be seen in congest hear

alveoli, interstitial tissues, bronchioles, ang bronchi i
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CONGESTION AND PULMONARY EDEMA

Pulmonary congestion is an increased amount of blood in ﬁpullmomr;
vascular bed. Pulmonary edema js the collection of intravascu ar flyy
into the pulmonary Parenchyma and alveoli. Both of thesa conditi,

are associated with respiratory abnormalities.

TIOLOGY ; : b gt |
I};:u!monary congestion could be either pn;nar} (if bas:ﬁjﬁa;ix;z:r%;ﬂ
; to di ther organs . The
ngs) or secondary to diseases of o '
t};?r;:r; pulmonary congestion is comfnonly seen m'ear.ly Statges of
3 monia (of infectious, inhalation, or asp:ratxgn ypes),
ggzghy]axis and even with prolonged lateral recum ency. Th
1]

failure (particularly left-sided) and many septicaemic _conditions (eg
acute mastitis and metritis).

i tanding cases of
usually develops follqwmg long st
ol e ecci;?;tion. 'i'"he specific diseases ‘causing p_uln'lljon;‘uy
pulmonary-ﬂﬁcan horse sickness, infectious canine hepatitis, ovlme
edeﬁ?g:l:r:: edema, bovine pleuropneumonia, pclusofp!xl'lg by go:;ypfocig
o ' ilure, a
‘ ompounds, acute renal fa % d :

i:rga;;)oaﬁ;l]}: i%l;grrz:tio;. Pilmon’ary edema can also develop with over
d}::i}:lg of IV fluid therapy in acute pneumonia. :

IS ! .
})ATﬁIrg&Ein{Smgestion, there is gngorgement of capillary vascula} ;
B ith blood and so the effective air space is Jost. Becauseg j
befiiu::;on in oxygen diffusion of blood, there_is de\{elopmer}t_of anoxic
:mxia and reduction of vital capacity. The Intensity of clinical signs

-

will dependent upon the severity of anoxic anoxia.

I Imonary edema, because of increase hydrostatic Pressure within
nlpuonary capillaries or anoxic or toxic damage to capillary
g:dr;lthelium, intravascular fluid escape into Peribronchial spaces and

pulmonary parenchyma. In advanced cases there may be filling of

th transudate,
exchange. The
€r respiratory
ocal lymphatic
associated with

and so there may be interference with normal gaseous

are hypoxia, hypercapnia, acidosis, and oth
ager?;:}}:ies. Pu{?nonary edema may also develop in |
:b:t:uctioh or as a consequence of generalized edema

" hypoproteinemia.
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NICAL FINDINGS

e respiratory signs including tachypnea and dyspne
Iui}””,_,‘.n and expiration are common with both
1mns

L gestion and edema. In pulmonary congestion, there
cong®

'i‘!
: a, both at
Pulmonary

; ; may be no
ugh and exudation and auscultation of lungs may revea){ harsh
coup

0 alar murmurs withoz.xt crackles or wheezes, In Pulmonary edema
t;-‘]rklt':i (fluid rales, particularly at depending parts of the lungs) snﬂ;
f;,'gdudi‘“" cough, and copious frothy mucoid type nasal disc};arge
;;nm(,“mc blood tinged) are commonly noted. :

. 1 ed. Signs of cyanosis and
exercise intolerance may also be evident n later stages of severe

pulmonary edema.

Other signs like restlessness, difficulties in sitt
tachycardia, and elbow abduction could also be no
n[‘plilmonnry congestion and edema.

ing and standing,
ted in severe cases

CLINICAL PATHOLOGY

Nasal swab and complete blood count needed to be carried out for
identification of the causative organisms and cellular response,
respectively. X-rays examination may be useful in demarkation the
areas of increased density due to congestion and edema.

NECROPSY FINDINGS

Death may occur due to asphyxial respiratory failure particularly in
severe pulmonary edema. In pulmonary congestion the lungs are
darker in color and excessive venous blood may exudes out at cut. In
pulmonary edema the lungs are pale, heavy, doughy in consistency, do

not collapse, and excessive quantity of transudate may exude out from
! .
the cut areas.

Pll"Ft'RETI\“I'[.-U_, DIAGNOSIS ; .

Fulmenary congestion and edema need to be dlﬁ:erenha_ted from early
“5es of acute pneumenia, anaphylaxis, congestive heart failure, and
“°f_causes of ‘respiratory dyspnea and generalized edema (see
pecific topics). ; ;
TREATMENT

:I::-:g:fd toward the primary cause (if known). For ea-:ample, in p?ée ?f
woPhylaxis, use of adrenaline and corticosteroids (toDmamtl?il{l;
.7 Integrity) or antihistaminics are reccammendeo%: _;,ukgs 2
\"9utazone, aspirin, and salieylic acid (@ dose of 1 mfrin dige'ases;
"5 2lso be used for the same purpose. (see specific

ne of treatment of pulmonary congestion and edema is mostly

B EN
wun

Symptomatic treatment mainly aimed at réversing hypoxemia,
decrease plasma volume and left atrial Pressure, increase colloid
osmotic pressure, and removal of transudate from the lungs.

a). Use of bronchodilators reduce the bronchospasm and reversing

hypoxemia. Examples are, theophylline or aminophylline, @ dose of 5
10 mV/adult dog, IV.

. b). Diuretics, ie. furosemide, @ dose of 1-2 mg/kg, IV or IM, may be

repeated at' 2 hours intervals, may also

be used for reducing
pulmonary edema.

congestion.’

d). Oxygen therapy may be necessary if acute signs of anoxic anoxia

are evident.

e). Respiratory stimulants, such as nikethamide or ammonium
carbonate (inhalation) in cases of respiratory depression,

f). Saline and/or stimulant type expectorants are necessary for the
removal of copious exudate from the trachea/lungs. For this purpose
ammonium chloride or carbonate, potassium nitras, eucalyptus ail,
terebene, camphor, or benzoin may be used in the form of electuary.

g). Colloid solution as Dextran may be used to increase ssmotic
pressure and so reduction of edema.

3. Supportive treatment if and as desired.
4. Treatment of complications if any present or expected.

Ant;ibiotics should be used for the treatment of primary or secondary
bacterial invaders. This is particularly important because of the
common bbservations that the edema of lung can impair pulmonary

bacterial defense mechanisms, thus increasing “ the chances of
infection. - -

NB: Com-pleté rest and no exercise of any kind will help to recover
from stages of severe pulmonary distress. Clean and éry atmesphere

and dust free palatable fodder can make a considerable difference in
early recovery. ‘
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Do not use excessively the IV fluids therzpy particularly in pulmonary
edema. Excessive use of IV fluid may add to the severity of the
pulmonary congestion znd edema which is not desirable anyway.

PNEUMONIA
Syn: PNEUMONITIS

Pneumonia is an inflammation of pulmonary parenchyma,
characterized clinically by the presence of cough, nasal discharge,
abnormal respiration and lung sounds, and toxaemia,

Pneumonia can be classified, based on the etiology or lesion types as;

Broncho-prieumonia (irritant migrating down the bronchial tree),
f_r';tex_'stiual pneumonia (inflammation of alveolar wall),
Fibrinous pneurmonia (excessive fibrin deposits on the pleura),

Embolic pneumonia (metastasig emboli in the lung),

Yerminous pneumonia (presence of parasites in the lung),
Pneumoconiosis (pneumonia due to inhaled mineral contamination),
Aspiration/ inspiration or drenching pneumonia (pneumonia caused
by aspiration of chemicals, drugs, or vomitus).

ETIOLOGY . : : s
The etiology of pneumonia may includes viruses, bacteria, fungi,
parasites, physical, or chemical egents. Infections may enter 'the body
either through lungs (bronchogenic) or via bloed (hema?ogemc)._Mpst
of the infectigus agents can cause the disease alone, in association

with other infections, or in alliance of the predisposing factors, The .

predisposing factors commonly associated with pneumoniza include
inclement weather (severe winter and summer), various stre.sses,
closed confinements, inadequate ventilation, poor hygmne,
malnutrition, and many debilitating diseases. The common diseases
causing pneumonia in animals are; ' =

Virus (Interstitial pneumonia): Virus pneumonia of calves and lambs,
parainfluenza virus-3, adenovirus 1, 2, and 3; rhmovnru% reovirus,
enzootic pneumonia, and bovine herpes virus of 4:2.1:1;1&.d rogrestzu::z
interstitial pneumonia (Maedi), and pulmonary a gnomaﬁ:al
(Joagsiekte) of  sheep, equine mﬂuer;za, gqmgg s
rhinopneumonitis, infectious equine pneumonia, canine dis per,

- fectious trachesbronchitis of dogs are some of the examples.

A

(=
~4

Bacteria fB_mncho-pneumcnia}; Examples includes contagiceg g,

(ovine, caprine) pleuropneumfmia, hemorrhagie tlicaemia o1 e
fe:-rer, glanders, strangles. Pneumonia c2n also be caugeq bj; :’5‘%
with Coryrnebacterium Pyogenese (calves), Hemophily Plecte,
Streptococcus zooepidermicus, Corynebacterium uulj P
Bordete]la bronchiseptica (dogs). T (foaly), 2

Fungi; Common diseases of fungal origin eausj

animals are aspergillosis, blastomycusis, histoplas
and eryptococcus.

Metazoan Parasites (Verminous Pneumoniz
caused by infestation with Dictyocaulus viviparous zapnd D
cattle,‘ sheep, and goats, and D. arnifield; in horses and donkey,
Parasitic pneurnonia may also develop by migrating larvae of Ascar,

lumbricoides, Filaroi i i
: d:]g) .nco: €s, Filaroides osleri, Paragonimus 5PP- and lung-fly,

the infectig = -
Pneumonia wil oceur if uS agents entering through |
overwhelmed by ¢, s Pu]m‘onaqr defence js Compromised or

alters with the : e n the form of |es:
congestion o . C2USative agent It may be jn T

ca iori,
_granu}omatous t:a;re}::at:; “tv nnou!smﬂi’-&l.( e
mf’ectmns), or consolidatiop. The spread
structures occurs either by extensi g
SPread of infection is facilitated
coughing.
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es are introduced in the body chiefly thy
."-\!|l|3'.' cause bronchiolitis followeqd
" enchyma causing enlargement ang
*thelium, alveolar edema’ and thick
"hout much tissue reaction, necrosis
e iry bacterial infection),

gconda

ough inhalatign
by spread ¢ S 1oa

\noxia and hypercapnia are ‘ommon outcome of Neumonia which a
4¢ to interference of normal Baseous exchange be e
.nd blood. The abnormal lung sounds '

swdation in the airways, and toxemia are common in mgt bacteria]
pneumonia. ‘ |

CLINICAL FINDINGS

The primary signs of pneumonia are respirato
nasal discharge, abnormal lung sounds, and evidences of toxemia, The
respiratory abnormalities are indicated in the form of fast apg shéllow
breathing in early Pneumonia, dyspnea both at inspiration and
expiration, in Eat_ter.stages of most Pneumonias, Cough of various
types and intensity is an important sign of inﬂammatory lesion of
lungs. In most bacterial Pneumonia, the cough is moist, Painful, ang
uctive type, whereas in viral infection, it is usually dry,
B peroxysmal, and non productive type. Cough can be induced
f (voluntarily) by pressing the trachea or pharynx.

ry abnormalities_, cough,

In most bacterial Pneumonia the nasal discharge is muco-purulent

nd

© some times hemorrhagig, but with most viral infections it is of
ro-mucous type (which may become purulent if secondary bacterial

acterial and viral infections), to wheeze§ or, crackles

nspiration and expiration, particularly at the depending parts

g ater stages. Pleuritic rubbing (friction) sounds may be
“tiltated in cages of pleuritis. 3 -

s Include, fever (particularly in bacterial i L
\ ance, anorexia, depression, weight loss, tach}'tiar Xba.
bresant "8, and cyanosis (in terminal stages) may also be

L1010

: type of pneumonia is usuany characterized b:.’ Ch;?l!;;-
% mild toxersia, 2maciaticn, and gaunt appear ‘

Infection)..Presence of ozena (decay or Putrid odor) is an indication of
nécrosis, gangrene, or anaerobic Eacfenal lnfecmfﬂ. .

Nasal discharge if present is usually of thjck purulent type
Auscultation may reveal areas of increased bronchial tones

particularly at ventra] half or absence of any sound due to
consolidation of the lung.

CLINICAL PATHOLO GY

Nasal or tracheal swabs are usually taken

for Gram’s staining or
culture of bacteria] for their identification and antibiogram analysis.

Hematoiogical examination may be important to identify the

type and
seventy of cellular response. Serological tests are aseful aid for the

may be helpfi] tg
- An increase opacity is

NECROPSY FINDIN GS
ross lesions varies from mere congestion to consolidation

(hepatization) of various parts of lung. In most bacte

lesions are mainly seen at the anterior lobes and a

middle and caudal lobes, and a sero-fibrinous to purulent e;

the bronchioles. In viral pneumonia the lesions may in

lung in the form of general areas of congestion a @
appearance.

Histological examination in vira] Pneumonia may reveal enlarged
alveoli, thickening of interstitial tissues, peribronchiolar and
perivascular lymphocytic cuffing. Fibrinous exudation, fibrosis, and
severe ‘and generalized cellular reaction is seen in most bacterial
pneumonia. Lymphoid hyperplasia, hyperplasia of smooth muscles
around bronchioles, and diffuse lymphoeytic infiltration are suggestive
of chronic pnéeumonia (e.g Mycoplasma or fungal infection).

DIFFERENTIAL DIAGNOSIS

Pneumonia needs to be ruled-out from the followings diseases.

Cor stive heart failure, hyperthermia, acidosis, pulmonary
congestion and edema, pleurisy, hydrothorax, Pneumothorax,
anaphylaxis, histotoxic anoxia (cyan ide poisoning), and anemia.

TREATMENT

1. Specific treatment accordiné to the nature of cause, e.g. antibiotics,
antifungals, antiparasitics, or antihistaminics. Vigorous use of broad

viral) infection, parenterally, for at-least 7 days or till recovery..
Hyper-immune (specific) antiserum 1S used for specific viral
prneumonia, ;




2. Symptomatic treatment include; a) Steam inhalation (inhalant
expectorant) for the reduction of congestion and viscosity of secretions
present in the air-passages. Eucalyptus oil, turpentine oil, Tr. benzoin
co, camphor, or menthol can be used as decongestants along with
steam inhalation.

b) In winter, warm application in the form of heat pads or blankets or
message with turpentine/camphor liniments on the chest may reduce
adverse cold effects and reduce pain:

¢) Respiratory stimulants (e.g. nikethamide) or oxygen therapy in

young animals may be required if signs of anoxic anoxia and cyanosis
are evident, -

d) Expectorant, mucolytic, and antitussive drugs if and as required.
For example, sedative and anodyne expectorants (containing
mqrphine, codeine) are used in cases of acute, non- productive, and
painful type cough. Saline expectorants (containing ammonium
chloride or carbonate, potassium or sodium nitrate, sodium or
potassium iodide) are used in cases of soft and productive cough.
Mucolytic expectorants (acetylcysteine 10-20 per cent solution
administered via aerosol, bromhexine @ dose of 1 m in dogs
and cats) may be used for reducing viscosity of the secretions. This

type of expectorants have irritant effects and so should not be used in

acute and painful type cough. Protéolytic enzymes e.g. streptokinase,
streptodornase, or trypsin can be used to liquify bronchial secretions

and for deep penetration of antibacterials particularly in chronic
cough.

Recipe for saline electuary (Expectorant) used for animals especially
horses. The ingredients are ammonium chloride (8-12 gm), pgtass:um
nitrate (8-12 gm), sodium citrate (8-12 gm), pulv glycyrrhiza (8-12
zm), pulv linseed (8-12 gm), pulv aniseed (8-12 gm), and molasses (QS
to make electuary). ] -

Potassium iodide, @ dose of 10-20 gm/LA, PO, can be ad:ied in
xlectuary in cases of chronic cough). : Fhs -
». The use of acetylsalicylic acid (aspirin), sodium salicylate,
shenylbutazone, or -ibuprofen is _better than_stermd therapyf in
-educing fever and acute inflammation. (Sod. salicylate and aspirin @
lose of 1 gm/10 kg,- 12 hourly, are only the non-steroid anti-
nflammatory drugs which are- quite safe to use in cgttle).
Jiphinhydramine HCI may also be used in cases of acute cough.

)
w
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[. Corticosteroids are indicated in cases of Severe pneumonia f,,

reducing acute inflammatory response but should always
accompanied with broad spectrum antibiotics.

g- Bronchodilators (aminophylline or theophylline, @ dose of 1.3
mg/kg, b.i.d. in horses and ephedrine @ dose of 1-2 mg/kg, b.id. iy
dogs) may be used for the dilation of bronchisles (easy breathing) ang

" increase ciliary beats. .

3. Supportive therapy and good nursing care as and if required. Thig
includes the provision of well ventilated, clean, and dry rooms,
Avoidance of the sick animals from rain, direct cold wind or hot sun,
Good palatable and dust free feed, luke warm water to drink should be
used during the course of the acute disease. .

During - the convalescent -period

prescriptions  containing

" multivitamins and minerals (oral or parenteral) may be required

particularly in long standing cases of pneumonia and following
optimum success of antibiotic treatment. -

4. Treatment of complications as and if required.

NB: Levamisole an anthelmintic for nematodes has also been used in
attempts to stimulate the bovine immune system with equivocal
success but not as supportive treatment

5 A LIA?EI&MONARY EMPHYSEMA
yn: a. MPHYSEMA) BROKEN WIND, HEAVES,
OR CHRONIC OBSTRUCTIVE PULMONARY DISEASE OF
' HORSES.

Syn: b. (INTERSTITIAL EMPHYSEMA) BOVINE ASTHMA, OR
PANTING SYNDROME OF CATTLE, g

Pulmonary emphysema is an

parenchyma (alveolar duct, alve
Clinically, it is ° ‘racterizec
intolerance, weaK'. . :hronie coug

ETIOLOGY

Alveolar emphyse.ma is a chronic cordition which is seen absolutel y in
horses, whereas, interstitial emphysema is usually acute and seen in
cattle. The exact cause of Pulmonary emphysema is not well

ab_norm_al distension of pulmonary
oli, or interstitial tissues) with air.
by expiratory dyspnea, exercise
h sporadically, and unthriftiness.

understood. This condition has been recordes
atypical pneumonia, acute bro

hehiti Ce< as a quandary to chronic
nenitis, aspivation pr:enmanin
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oneumonia, mycotic pneumonia, allergic and anaphylactic reactions,
sulmonary edema, inhalation Pneumonia due to irritant fumes of

sases, pasteurellosis (pneumonic type), pulmonary abscesses, and
cepticemia due to other causes. :

The commonly observed Predisposing factors associated with the
disease are prolonged feeding on low grade roughage, long-term
feeding in indoor dzrt_y bfarns _dunng winter, mouldy or dusty feed,
sudden and over-exertion in animals not accustomed to exercise,

PATHOGENESIS
There are various hypothesis for the
emphysema. One proposes that there is pri

Kahn's). So if the air becomes entrapped within the alveolar spaces
that can cause over-distension and/or rupture.of alveoli under
increased air pressure of coughing or over-exertion so the air will
escape into interstitial tissues. The over-distension of connective

suggests an excessive release of proteolytic enzymes by inflamed cells,
Which cause breakdown of fibrin (in disease state) but can also cause
8amage to normal connective tissue fibers and so there may be
temodeling of the airspaces.

In either of the case, there.is air retention (incomplete evacuation of
Jungs) at each expiration and failure of normal gaseous exchange.
There is increase in residual volume, and to mamtgm_the norrnal
Easeous exchange as compensation, there is. increase.m-t!qal ,volur.n_e._
Ihe increased retention of carbon dioxide will cause an increase in
Bepth of respiration and acidosis. In addition, because of pressure of
ed ajr over the surround parenchyma, there is decrease in
“Pillary bed and increase intrathoracic blood pressure w}l_lch] ctan
ads to myocardial hypertrophy (of right yentncle) and in {: 34
“3ges, congestive heart failure. The anoxia, if severe; may Jeailiean
“ston of general body metabolism and functions.

~ 10 a continuous and increased efforts of diaphragm 'I?l'?'d
2l abdomina] obliques muscles to expel the air from lungs. P 13
““lin hypertrophy of those muscles. The "hYPEIthl’_ ARG

@7 be visihla axterpally wnd is called as "Heaves line".

|

tissues with air can cause compression of-alveoli. A current hypothesis

‘¢ evacuation of lungs as result of pulmonary emphysema

- bacterial bronchitis or allergy (or parasitic bronchitis), reépeetive‘.y

stitial tissues may find an

m and via the fazcial planes
back to cause the subcutaneous

escape through pleura into the mediastiny
to beneath the skin of the
emphysema.

CLINICAL FINDINGS

The clinieal 51gns in interstitjal emphysema ara usually acute (i
cattle) and can.be observed €ven at rest, where as of alveolar

emphysema (in horses) ara chronic in nature and are mostly observed
following exercise. These include; . 3

usually associated with double uplift of abdominal wail at each

expiration. In time the shape of chest becomes barrel-like and heaves
line on either side is distinctly visible. -

2. Cough is short, weak, and more pronounced and wheezing following

exercise. Also the cough is common during cold temperature, at
excitement or dusty envirenment, :

3. Nasal discharge if Present will be intermittent, sero
purulent, -or mixed -with blood. Occasionally epistaxis
following severe exercise, particularly in horses.

-mucous to
may develop

4. Auscultation of lungs may reveals wheezes which may accompanied
by pleuritic friction-rub sounds during the early stages of the disease.
In later stages crackles may be observed due to exudation. Hear?
sounds are usually muffled due to expansion of lung aver the cardiac

5. Other signs include severe exercise intolerance, generzlized edema
and other signs of congestive heart failure, .and emphysematous

CLINICAL PATHOLOGY

There is no-typical hematological changes of pulmonary emphysema,
however, neutrophilia or eosinophilia may be indicative -of primary

An increase in alkaline reserve due to carbon dioxide retention
compensatory polycythemia due to anoxic anoxia may be present
advanced stages of the disease. v ;

NECROPSY FINDINGS 5 .24
Lungs appears pale, enlarged, bears ribs impnn:ts,
rounded margins ot macroscopic examination. B



indicative of

>
aces (multiple

nead differentiation
2) anaphylaxis, 3)
orax.

emphysema is difficult. The
e severity of the
alive only for meat (cattle) or
e liftes of treatment should include;

for only a short period), a
ere should be provided

 disease if known thoroughly till complete

ive, and treatment of complication if and "as

ief, multi-vitami- ~nd minerals should be
I realtl he animals. Injectu: < arsenie salt (Aricyl,
doss 20 mVLA M, on alternative days) is in common
=

animal practiticners.

, and/or diuretics (in cattle particularly) in early
stzges of disease are supposed to be of palliative value.

Anodyne -and saline expectorants may be recommended for
ippressing cough and removal of bronchial secretions.

S. Antibacterials should be used for treatment of primary/ secondary
dzcterial infectibn, if evident.

rognosis: Unfavorable (particularly in advanced cases).

orticesteroids, antihistaminics, atropine sulphate, epinephrine, -
o — .
i L

PULMONARY ABSCESS
Syn: SUPPURATIVE PNEUMONIA

It is the development of single or muitiple abscesses in tungs
characterized clinically by signs of chronic toxemia, short chroni
cough, and progressive emaciation.

ETIOLOGY- .
Pulmonary abscesses develops either from inhalation of septic embel,
(e.g. Strangles or gutturzl poach infection) or metastasis of embgli,
foci originating from suppurative process elsewhere in the body leg
endocarditis, myocarditis, metritis, mastitis, navel ill, actinobacﬂlasisl
or systemic septicemia). Pulmonary abscesses may also develop as 5
sequelae to primary pulmonary infections, e.g. broncho—p-neumonia,
contagious bovine (ovine, or caprine) pleuropneumania, mycotic
pneumeonia (Aspergillosis), aspiration pneumonia, or traumati
reticulitis. Abscess in the lungs can also be seen as an independent
disease of lung (tuberculosis). - - :

PATHOGENESIS 8

Small sized single abscess in the lung may remain un-noticed during
the life of an animal. If an abscess reaches a tremendous size or thers
is development of multiple abscesses, the clinical signs will devalop.
The clinical signs are mainly because of toxemia rather than
respiratory interference. However, a large sized abscess in the lung
may cause respiratory abnormalities due to obliteration of air.

€.g., suppurative bronchopneumonia, pleurisy, or
emphysema. -

CLINICAL FINDINGS

The signs of mild toxemia, including anorexia, depression, emaciation,
decrease production, mederate fever, and chronie, short, painless
cough are common if multiple lung a es. - Occasionally,
hemoptysis and purulent nasal discharge with fetid odor may be
present. Auscultation of chest cavity may reveals audible crackles (at
the periphery of a large abscess). Affected animals remain emaciated
and discarded. Signs of acute broncho-pneumonia with severe
respiratory involvement may reappear suddenly following rupture of
an abscess, leading to death of the individual.




B CLINICAL PATHOLOGY
-, tracheal, or bronchial swabs are needed for the isolati
By sative organisms and their antibiotic sensitivity, Radio
B e help for detection 'ﬁf_any l_arge sized abscess. Presence of » mild
B Jeukccytosis (neutrgpn_;l:::) -.x‘qthopt shjft to left, monocytosis, and
Blymphocytosis may indicate chronice active suppurative Process in the
S bod ;.

NDINGS NECROPSY
8Thick walled hard masses can be palpated at physical examination of
Bthe lung. At cut of an abscess, one can find thick fibroys connective

g containing pus of varying quality and quantity in the
o, Histopathology of surrounding lung sections may reye

on of the
graph may

al

' DIFFERENTIAL DIAGNOSIS
" There are many diseases of chronic nature need rule-

the lungs may have clinical picture similar to pulmonary abscesses
Pt the evidence of toxemia and cellular changes typical of bacterial
nfection may be absent. Pulmonary neoplasia is difficult to
Miflerentiate from a large abscess at clinical examination and
Sfadiographic analysis. Traumatic reticulo-peritonitis_ 1s associated
With chronic recurrent tympany, arching of back, positive grunt tests,
ild fever, and lack of respiratory system involvement.

REATMENT : , Rt
Administration of large doses of broad-spectrum antibacterial for
S€verai days should be attempted for active abscesses.

Proteolytic enzymes, e.g. chymotrypsin (25000 IU), streptpl;izalse ;J:;
8trentodornase (10000 IU), in combination with antibacterial help
M¥Sis of fibrin and pus and deep penetration of a.n!::blol:lcs._

Symptomatic treatment for - dyspnea, hemoptysis, bronchial
Wdation, should be applied as and if required.

f&dopted in long standing survival animals.

e ; antibacterial
0z 0s]s: Because of encapsulation of abscessejgisth;articula'-",'!, in
©‘ment is usually not very successful, so Pr%in refore. il treatinent
Eases of multiple abscesses is not favorable. The ,

; : e AR e ay be
B Supportive treatment aimed to improve appente.and hieglth ovey _

y-

recqmmended fails tg give any clinical response, slaughter should be
advised.

. ydrothorax), whol
blood (Hemothorax), or lymph (Chylothoraz) in the thoracice caviz;

Clinically, either of the disease is characterized by signs of
respiratory inadequacy due to collapse of ventral parts of lungs.

ETIOLOGY

Hydrothorax may occurs as a part of generalized edema, associated
with either congestive heart failure (CHPF), hypoproteinemia, or as a

sequelae of specific diseases (e.g. bovine vira] leukosis, African horse
sickness). ;

Hemothorax occurs due to hemorrhage originating from lungs or
damage to visceral or parietal pleural vessels. Hemothorax may aiso
occur due to rupture of pleuritic adhesions following severe exercise or
severe coughing, rib fracture, thoracic surgery or punctured wounds,
neoplastic growths (e.g. hemangiosarcoma) involving the pleural

Chylothorax may occur due to erosion or accidental rupture of any
thoracic lymphaties (a rare condition in animals), This may also been
recorded as iatrogenic, in heart diseases, fungal infection,

heartworms, or in malignancies. This condition is common in dogs
(Afghan hounds) than in other animals

PATHOGENESIS

The accumulated of fluid (transudate, bleod, or chyle) in the pleural
cavity, if in enormous quantity, may result in hinderance of nermal
gaseous exchange and dyspnea, because of compression at ventra)
patt of lungs. The accumulated fluid may also cause mechanical

‘pressure on the atria and thus increase i venous pressure in greater
. veins. Rupture . of pulmonary parenchyma may also result in'

pneumothorax,

CLINICAL SIGNS

A slow developing inspiratory dyspnea without the presence of lung
sounds (i.e. dull instead of resonant sounds at auscultation), rib-cage
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jwine, whereas, it is usuvally mild and unilateral in ruminants
because of having complete mediastinum). Sudden death may oceur
1 large volume of fluid due to respiratory arrest or damage to major
‘essel and excessive hemorrhage.

-

2100

Additional signs of hydrothorax, due to congestive heart failure, are
the presence of generalized edema, jugular engorgement and
pulsation, anemia, and general body weakness. Auscultation may

reveal decrease or absence of lung sounds and muffled heart sounds
due to fluid accumulation.

CLINICAL PATHOLOGY

Thoracocentesis is required for the identification of the nature of fluid.
The fluid drawn can be utilized for its cytological and cultural
examinations. The edematous fluid, whole blood, or lymph can be
differentiated based on their physical and chemical characteristics.
Generally the chyle is whitish or pinkish in color, if it left to stand, a
cream layer is formed, and-it remains opaque even at centrifugation.

The predominant cell type found in chyle is the lymphocyte. The
triglycerides are also el

Radiograph may rev

eal a denser than normal area of lungs with loss
of other details due t

o overshadowing by accumulated fluid.

NECROPSY FINDINGS

The pleural cavity will contain either edematous fluid (in
hydrothorax), un-clotted blood (in hemothorax), or lymph (in
chylothorax). The evidences involving other organs (in specific
discases) may also be noticed.

DIFFERENTIAL DIAGNOSIS . faih

The diseases need rule-out are; 1) Sub-acute pleurisy which is
characterized by severe pain, pleuritic friction sounds, and signs of
toxemia; and ii) Diaphragmatic hernia, which is associated by the

presence of peristalsis sounds, at the vicinity of chest wall, and signs
of digestive disturbances.

TREATMENT

1. Immobilize the animal and treat accordingly if the primary disease
is known (see congestive heart failure, shock, hemorrhage, anaemia,
and edema). ;

2. Dyspnea due to accumnulated fluid may be relieved by_

thoracocentesis. This will provide relie_f, may be temporarily, as ﬂt'nd
can accumulate again. Other conservative measures should be applied
to control the primary cause and signs of respiratory disturbances.

evated in chylous effusions compared to serum.

- development of any ill-health. If volume of air is

One may include dietary fat control, IV hyper-alimentation in
chylothorax, and continuous pleural drainage.

3. Antibiotics (broad-spectrum) may be used for the control of
secondary bacterial infection.

4. Supportive therapy, if and s needed, particularly in long standing
cases.

4. Surgical correctior of the cause may sometime be required

depending upon its severity with instillation of pleuroperitoneal
fenestrated drain.

PNEUMOTHORAX

It is the presence of free air in the thoracic cavity, originating either
internally from ruptured lung or from external punctured wound at
the chest wall. The air in thoracic cavity if in sufficient volume, may

cause acute respiratory distress or collapse of lungs, particularly in
horses. :

ETIOLOGY : 3
It is an uncommon condition both in ruminants and horses: Rupture of

.chest wall by external trauma, leading to pneumothorax, can occur

either by sharp metallic objects, gun-shot injuries, horn gore, broken
ribs, or as comylication of thoracic surgery. This condition can also
occur when rupture of lung occur either due to spontaneous coughing,
traumatic reticulitis, tracheotomies, or other causes of tracheal
puncture.

PATHOGENESIS

Pneumothorax can be either close, when air is tra
pleural space, or open, when air can go in or out through the wound. It
can be unilateral or bilateral. Depending upon the volume of air
escaped “in the thoracic cavity there is interference in ‘normal
respiration may followed by respiratory collapse. The outcome of the
disease varies, depending upon the volume of ajr escaped in the
thoracic cavity. Small volume of air can be reabsorbed without the
su_fficient, there is
mia, and cyanosis.
te the condition.

pped ~within the

development of varying degree of dyspnea , anoxe
Simultaneous presence of hemothorax may aggrava

CLINICAL FINDINGS
A history of external trauma at the chest cavity followeq by sudden
development of tachypnea, Inspiratory dyspne;“ and cyanosis in




~

anced €ases are some common signs of pne

e : / . " umot i
ghe chest cavity is sufficient, and bilateral, there l_ﬂ?’::-dlf the air in
of sudden and fatal respiratory collaps ; evelopment

e ! e. Auscultation
absence of normal lung sounds in the dorsal thorax wheri“t&i'l{ Tevea!s
« MIS lung 15

ticularly collapsed. The 1| i

particularly ; : ung of the normal side wi :
‘:ched re:yo(.:ﬁ.am. sounds, Percussion may revealw}llll St
sounds (PING) over the.area of Pneumothorax e e

CLINICAL PATHOLOGY
Thoracocentesis may shows aj
diagnostic; an area of increased dark

* eollapsed lungs are indicative of pneumoth
& as fractured ribs or punctured wound

¢ NECROPSY EXAMINATION
i Collapsed lung of effected side with air i

Suggestive of pneumothorax. Un-clotted blo
thoracic cavity.

n the pleural cavity are
od may be present in the

. DIFFERENTIAL DIAGNOSIS
& The condition requires differe
. Ppreumonia, diaphragmatic hernia, space occupying lesicns lar,

& @bscesses or tumors); or Clostridial infections. = g- it

FTREATMENT
& Treatment consists of relievin
. €ause, which may be attempted by;

‘% An open sucking wound should be occluded promptly.
'sm?““a“EOUSIY » aspiration of escaped air by megative pressure (by

P S¥ringe or sucking pump), and side by side inflation of lung by positive
N Bressure, 2

':';B_‘"D{ad spectrum antibiotics as prophylaxis use, during the recovery
riod. : K

-

Mage.

P& D ainage of chest by thoracocentesis, if hemothorax present.

ntiation from bronchopheumonia, viral-

g the pneumothorax and treating the

_-3. Any fractured rib should be stabilized so as to prevent. further

‘septicemic types), tuberculosis, sporadic bovine encephalomyelitis,

- At sub-acute inﬂammation (which usually follows about 48 L surs after

PLEURISY
Syn: PLEURITIS

It is an inflammation of the pleura (both purietal an
Acute cases are characterized by shallow and

evidence of pain at respiration, and toxemia. Subacute pleurisy is
associated with signs of respiratory arrest due to collapse of lungs
with empyema and toxemia. In chronic pleurisy there may be minor

degree of respiratory arrest related with restriction in lung movement
due to fibrinous adhesions.

G viscerz! layers,
rapid breathing,

ETIOLOGY

The primary pleurisy is association with direct traumatic perforation
of thoracic wall from external injuries (bullet wound, fractured rib,
horn gore, traumatic reticulitis, etc.) followed by bacterial infection.

The secondary pleurisy may develop as a part of some specific
diseases of the lungs in which the causative bacteria gain excess to the
pleura through process of extension, e.g. Contagious bevine (caprire,
ovine)  pleuropneumonia, pasteurellosis (both pneumonic and

equine infectious anemia, strangles, pulmonary abscessation, severz
lungworm infestation, lymphomatosis, and coccidiomycosis. Infection
to pleura can also develop through blood or lymphatics from other
organs, e.g. peritonitis, pericarditis, or metastating tumors
(lymphosarcomas). :

PATHOGENESIS

In per-acute and acute pleuritis there is stimulation of pain end-
organs at each lung movement due friction of inflamed parietal and
visceral layers .which result in much pain. Because of this the
respiratory movements are restricted in the form of shallow and fast

breathing. At this stage exudation is minimal but signs of toxaemia
may be evident.

infection) there is much exudate collection in the pleural sac, which
may either cause collapse of the ventral parts of lungs or interfere
with normal gaseous exchange and.thus cause reduction in vital
capacity. A hinderance in normal heart action and reducticn in blood
flow may occur if the fluid is too much. At this stage the toxemia is

intense because of absorption of both antigenic and metabalic

(produce due to bacterial proliferation and tissue
respectively).
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chronic pleuritis the exudate is reabsorbed and there is
tganization of fibroblast on the fibrin resulting in the development of
rong fibrous adhesions between the both layers as well as visceral
layer and lungs. This may cause mechanical restriction in lung
movement and chest wall. At this stage the signs of toxemia is usually

"
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=
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CLINICAL SIGNS
A rapid and shallow breathing with absenc
disinclined to move, elbows abduction, pleur
which continuous to and fro with each re

e of chest movements,
i.tic friction (rub) sound

this stage.

In sub-acute cases the pain at respiration and friction sounds may be

absent, but inspiratory-dyspnea with abdominal respiration, - high

The chronic pleuritis is characterized by moderate respiratory arrest
particularly evident at exercise, poor exercise tolerance, progressive
weight loss, and emaciation. Adhesions may break following severe
exercise or acute cough and outcome in fatal hemorrhage. Some
animals may remain healthy without apparent clinical signs.

CLINICAL PATHOLOGY

Complete blood count in per-acute cases may reveal leukopenia, but
alarming leukocytosis with left shift may be noted in acute and sub-
acute stages of the disease. Thoracocentesis at later stages may reveal

exudative fluid. containing much cellular contents (neutrophils,

lymphocytes, macrophages, mesothelial cells, eosinophils), a_nd
causative bacteria. X-rays examination may point out the areas with
loss of details and increased density indicating fluid.

NECROPSY FINDINGS : s rr :
A marked edema, thickening, and hyperemia of pleura with
engorgement of adjacent vessels may be noted in per-acute pleuritis.
In later stages the pleural cavity may contains highly turbid exudate
-ontain flakes and clots of fibrin. The adjacent lungs may be collapsed
ind congested. A.strong fibrous adhesions between the two layers
1nd/or the lungs is indicative of chronic pleuritis.

Jomb
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DIAGNOSIS =3
gigfrfﬁib}agl‘pl&urisy is difficult to rule-out as clinical and

. ' imi in both the conditions. Pulmonary
laboratory EV?SES}iZiaz;:r?;;?iﬂi; loud crepitant lung s_ounfs‘z_\nd
emghysemzi:l ' nea rather than inspiratory one as noted in p EL.‘nsy,
expiratory ysl;lemothorax, and chylothorax are c_haractenz_ea byf
.Hydfc’thoraxd nea with fluid sounds at auscultation but Signs o
inspiratory ¢ YSPt alpation, and friction sounds at auscgltatlgnl are
et e oacerF:tesis can be a testimony of the' underlying etiology.
;bs'?::l:‘;fi'ﬁgr?; characterized by brisket egema, jugglta?:ng\girglel‘aecni:

a - icti unds which wax and wa .
a:iﬁ::?oa;m;nf;itfgc‘ggx?tiiﬁxous to and fro type friction sound in
r , ‘

acute pleuritis.

?I%%ﬁfﬁﬂbacteﬁals, should be selected based on the sensitivity

analysis, be used in heavy doses, and by parenteral route.

-ai uid by thoracocentesis is suggested to relieve
is:?i;aaig?ﬁiiegs. Sele{ted antibacterials, d:luteg! in norm%:l salm:s:
can also be administered right away through this route. sz'fr_xth
therapy using chymotrypsin, streptokl_nase, or streptodoynaaedwzt
antibiotic, intrapleurally, can -be used in e_;ub-acute cases in order :}
liquify fibrin, break down fibrinous adhesions, or deep infiltration o

antibiotics.

3. Corticosteroids (déxamethasone, cortisone) may be used to
minimize inflammatory response in per-acute and acute stage of
pleuritis along with antibiotics. :

4. Non-steroié‘ar.‘.i-inﬂammatnry 'drufgs such as sod. salicylate or
' pi'xenylbutazone and analgesics (in severe’ pain) should be used as

indicated. y .

5. To reduce pain and swelling, ‘W'f“'m application with blankets,

mustard plaster, poultices, or antiphlogestin ointments may be

applied particularly in acute stages of the disease and in winter.

tor:a‘nt should be .used In acute si .f
. Anodyne type Ot_' expec s ute stages o
?leurisj accompanying painful coughing. . :

7. Supportive therapy if and as needed.
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CHAPTER-S
DISEASES OF MUSCULO-SKELE’I‘AL SYSTEM

musculo-skeletal system is composed of the striated muscles
nts, bones, tendon, and ligaments. The pr :
pport the body, provide a means of motion,
al organs (brain, eye) of the body- The diseases of musculo-skeletal
stem are primarily manifested by dysfunctions in body movements

disease of musculo-skeletal syste .

e : M are classified simply of
faflammatory or degqnc_rgt_x_@tzgegl Some of them are described]? -

and protection of some

MYOSITIS

it is an inflammation of ‘muscles which
sical trauma or some specific diseases
psitis is characterized by s

may bs': caused by either
Involving muscles, Acute

sting is the majer finding,

OLOGY

specific diseases causing myositis are ag under;

Clerial diseases; Black-leg (black

: : uarter), malignant
tinobacillosis, and tet q ) gnant edema,

anus are some common examples.

diseases; Foot and mouth disease, blue tongue, ephemeral

y bovine vuja_l diarrhea, equine influenza, and coxsackie disease
I3y cause myositis, :

‘ : ' v . , €.g. Toxoplasma
p 1acnia sohurp or Taenia saginata, and Cysticercosis, if present
the muscles of animals, may cause myositis. '

E?Dgal- —diseases; Blastomyecosis,
@8ardiosis, can be associated with myositis.
“af?eous causes; Eosinophilic myositis i beef calves and dogs,

1 myositis in dogs, Myositis ossificans (2n inherited condition), -
€al myositis due to IM injection of irritant chemical or drugs
& Preparations, chloral hydrate, antibiotics), and neoplasia of
RS (lymphoma, hemangioma) are some examples. -

coccidioidomycosis, and

8¥Sical causes: Trauma to muscles caused by wither kick, blow,
roac accident, sprain, or fire-arm injuries, swhich somictime may
Y secondary bacterial infection, are common causes of

-

evere lameness, swellin and_signs of
2mia. In chronic myesitis only muscle wa —JET_E;JHEMQ‘

SR e

VINB} These enzymes can 2150 be increased with fatiguing exercise. long
Journey, xace, damage to heart muscles iti

PATHOGENESIS :
The initial response to infection or trauma are -7z cellular Qmm
(leukocytes) and inflammatory changes (varying degre_e and types) in
the muscles. Commonly, the degenerative changes varies from cloudy
swelling, fatty degeneration, to hyaline necrosis. Some of the specific
‘changes are seen In specific diseases, ¢.g. emphysematous swelling in
black-leg,  eosinophilic infiltration in eosinophilic myoesitis, and
calcification in myositis ossificans. The damage to musc‘,ﬂ_!:.elll_uu_aﬂ will
‘cause the release of certain musecle enzymes and myoglobin into bload

circulation.’

LINICAL FINDINGS ;
'%he sign$ of inflammation i.e. swelling, heat, Pain, and loss of function rer/us®
can be seen in the muscle(s) involved. If leg muscles are involved,
‘there will be lameness, stiff ait, difficulty in sitting and standing, or
persistent recumbency. IT neck muscles are aitected, the neck may be
turned to one side with difficulty in grazing, and so on. The signs of
t@ﬁémaion may also be present in acute cases.

Urine color is changed from red to chocolate due to the presence of

myoglobin. In chronic cases, wasfing and atrophy of affected muscles
are common signs.

CLINICAL PATHOLOGY :
Complete blood couat may reveals leukocytosis with shift to left in

acute cases of myositis (but eosinophilia in eosinophilic myositis). The
serum muscle enzymes, particularly serum creatinine phosphokinase
(SCPK), aspartate aminotransferase {AS’I‘E: and lactgite
dehydrogenase (LDH) will be increased. The is a- specific
enzyme, having half-life of 2- IS, so its elevation in serum is a
good indication of active muscle damage. The AST is 2lso a specific
enzyme, having half-life of about 7 days. Its high level in blood along

with high SCPK level is diagnostic for dcute myositis. Muscle bionsy

may be obtained for
examinations.

histological and i_rpmuno;hig_t_qghetgg.al_

(myocarditis), hepatitis, or
RBCs destruction. —Therefore, these conditions should also be
considered while making conclusion.

NECROPSY FINDINGS

The affected muscles will appear dark red to black at_cut due to
congestion and inflammatory _changes in acute myositis. Fibro ngdy
cEﬂEq:TE:it_ion are common outcome of chronic cases. Hj ie
changes may include form cloudy swelling, ot
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sclenium deficiency in animals consuming fodders growing on that
1l
3011,

vin) Congenital myopathy: Occasionally congenital myopathy may be
seen in new-born animals, and it js suspected to be caused by
congenital infectiong (e.g. Akabani virus infection in uterus),

PATHOGENESIS : ]

An important inter-rélationship and synergism exist between vitamin-
E and selenium ip preventing vitamin-E deficiency. Selenium (an
essential trace element) and vitamin-E play an important role in cell
Protection by g_e_s_troy_i_pgrgg]l_giidiz*_igg_ag_ents (e.g. Hydrogen-péroxide,
lipid-peroxides, Superoxide, singlet oxygen' radical, etc). Selenjurm
dependant Elutathione peroxidase destroys these toxic oxygen
radicals. Deficiency of vitamin-E o1 'selenjum can cause deficiency of

this_e_lj.zym_g and thus result ih'_ljpidﬁpgr_o_x“i_dabmxafﬁeu.mﬁmbmne
and cell necrosis.

Wl myopathy, there is i_ricr_e_a_sgclimmb_igg!x@xﬁis with
cl_epletio_:;_c_t'fmus_c_lefglxcpge_n and iggge_a_sg_pmductiann tate and
ler m ites in the muscles, causing hyaline degeneration to
coagulative necrosis of muscle fibers, Ag_any_'musdﬂ.damﬂg_e there is
increase in release —6fmu_sc_ler enzymes (e.g. creatine phosphokinase,
aspartate amihotransferase, alkaline Phosphatase, and lactate.
ehydrogenase) and myoglobin in serum. 2

CLINI.CAL FINDINGS
In{acute myopathy, animal appear bright but there is sudden on

stiffness of gait ang i!i_abi,litx_tn_maze which may be accompani
respiratary ar circulatory disty Other signs includes sweatin
(horse); firmness and Pain at palpation of muscles, and my‘#@?——g oinuria,
The animals may die suddenly due to cardiac muscle involvement. In
dess acutd cases the signs may vary fuom_mf&lg_s?ggp_p_aresis, pseudo-
paralysis, and prolonged recumbency. 5o

f_Sub-aqugg‘cases are characterized by slow developi meness, Mt
shuflling gait, lethargy, upward arching of back, difficulty in weight

earing, recumbency, and yassing ‘p_t_'__'_g_h_gggl.alg__mloud_mq '
Temperature may remain wit

. may be hyper-salivation and desquamation of lingual epithelium,

CLINICAL PATHOLOGY _ :
Increase in Serum r_nu_sclefen‘mani_s level, particularly SCPK and AST,
and presence of myoglobin ir urine are
damage. Muscle biopsy may be helpful
resultant changes in the muscle fibers.

diagnostic of active muscle
to identify to cause and

- e' -
in normal limits. Occasionally, there

oY N
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~ anti-inflammatory drugs (Sodiy
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NECROPSY FINDINGS 4 ' e

In nutritional myopathy, the afxef_ted r_n_ggg_lgs.apggfira white, 1.
and swollen (like fish flesh) in the form of linea: strips Oflurn.e n.""““m_‘.e
masses and‘t'h_edistrihgtiqngflﬁéions are characteristically bilate .y,

Symmetrical. Microscopically, the degenerative lesions include from

. sC , ild to severe necrosis. Sometine
hyaline to coa ulative and from mild to se e ———— 5
‘tl{'e?fé""iﬁ";{}“ﬁgu disappearance of groups of muscle fibers g
veplacement with connective tissi.e and occasionally, by il degree o
calcification. The biopsy material of 1/4 x 1/4 x 1/2 inches in dimer.

is sufficient for histopathological examination.

DIFFERENTIA-L DIAGNOSIS ; g %
This condition needs to be differentiated from myositis, a;];hr% thy
osteodystrophy, local nerve damage, and paralysis. g

TREATMENT : 3 .
The treatment should be started as early as possible with adeqqatg
supportive therapy, well before the develo ment of irreversibic
degenerative changes in the affected muscles. It inclu e; -

S T e e~

1. Specific treatment comprising of the use of vitamin-E and selenium
(alone or in combination). For this purpose, a combination of Alsha
tocopherol acetate and Sodium selenite, at a rate of 150 mg and 3 mg
Per ml respectively. It can be given @ dose of 2 ml/45 kg, IM, for 45

- days.

2. Fluid and electrol

ytes balance shoulgd be Mmaintained ‘by using

Ringer’s or Saline d_e;;;;qsgfggl_gt_i_qns. In cases of acidosis the use of
Sodium bicarbonate, 6 per cent solution, @ dose- of 500-1000, 1V, is
avoid the precipitation of

recommended to keep the urine alkaline and
myoglobin in renal tubules, which otherwise can cause myoglobinuric

acid ne hrqsis.
- Promazin

536 O e and chl ine (@
dose of 2-5 mg/kg), acety Promazine (Sedast i |

Diazepam, mepradine hydrochloride (@ g

ress), xylazine {(Rompun),
hydrate (@ dose of 40-60 gm/LA PO) ma o%e of 5 mg/ke), or chloral

pain Y be used In cases of severe

4. The use of corticosteroids (to i

“:flpl'lqveltitssue Perfusion), non steroid
salic i =
@ dose of 500 mg/L.A IM, or calcium boj;ozl?é::la.MmE hydmchloude.

ml/LA, IV, can alsg h:elp toimprove the condition?te. @ dose of 300-450




cLINICAL PATHOLOGY
ssviration_of joint fluid with a sterile need!
iochemical and cultura ' €Xaminations, Blood €Xaminatigp * rov
Teukecytic changes (and Jeft shift), dem ?a.) 2
infection. X-rays examination may be helpfy 5
dentify the sever;

ind adjacent bones.

specilic  diseases, Particularly,
salmonellosis, and mycoplasmosis.

L 1o 1

In chronic

in

urak - . —CcKening and roy hening of ‘novi
membrane, erosions at _.?FPEETE" cartilage, am-gﬁsaie of fibrino-
purulent exudate are suggestive of gcute rthritig

A Characteristics of synovial fluid:

Normal Suppurative Degenerative
arthritis : - arthropathy
Color Clear Yellow/ green  Yellow
Clarity Transparent Turbid Transparent
Volume Low Increased ]{row' *
viscosity High Low . ariable
B Fibrin clots  Absent Present Absent
R <200 30,000-100,000 200-2,000_
BCram’s stain No bacteria Bacteria present No bacteria

& TREATMENT .
& Specific antibacterials.

* ©ruie infectious arthritis should be treated as soon as possible with

0o : i itivity test, in order to

: antibi cularly following sensitivity test,

1 =rT:-1:e‘;sc;§:lces S}?;:g:s iny the joint. The antibiotics shouIdng
i o v

BB LiDIotics 1 hould be. of lower m g ; f

L) -.-:t:ar.'.f;nufsso ssy?':wiai membrane. e.g. ggglggkg)(go::?r ion

0000 . kg) and StoeptEENEN d?%edzge of" 6 mg/kg), G'entarnic,i“

B rx“l’iml'ion'{-rl 21' ramgjii;)’ K%rl\;g}éﬁl?n. Methicillin, Cephalosporin,

- dose 0 m » 2
- R ythy omycin, Tylosin (for mycoplasmosm)-

-

intra-articular injection of antibiotics combinad
- with proteolytic enzymes may be useful.

is, the use of lonz acting corticp i
vith antibiotics by IA route, to reduce Joca] swellings and pain. For
this purpose, Methylprednisol

2. Cold applications (jce packs or cold water) locally in peracute
stages, and warm application or rubifacients (warm water or heat
pads, liniment turpentine, iodine ointments, muster poultices) in
acute or subacute stages of the disease. In chronie arthritis, the use o
counter irritants (red iodide of mercury) or hot-iren firing (pin point or
linear type), or combination of both, may be adopted to turn chrenic
inflammation to acute one for the promotion of healing processes.

3. &' nalgesics as sodium salicylate, @ dose of 25-50 gm/LA, PO, or
phenylbutazone, @ dose of 2 gnv/300 kg, PO, may be advised to redyce
Pain in acute stages of the disease.

4. In chronic suppurative arthritis joint Javae, may be recommended
This is achieved by aspiration of exidafe form jo; i

5. In chronic arthritis,

6. In non suppurative arthrit
with antibioti

one acetate, @ dose of 20-49 mg/ijoint or
Prednisolone, @ dose of 2-
medicine).

Syn: DEGENERATIVE <OINT DISEASE, ARTHROSIS,
_ POLYARTHROSIS, AND OSTEQARTHROSIS‘

It is the non-ihﬂammatnqg.lesznns_‘ at the articular surface of joint(s)
including egenerative and erosive changes in articular cartilage,
i ral bones, and hypertrophy of bone
Art characterized cimically by
chronic progressive lameness.

pathy is the vesu
8Ing process. It ma

It of wear and tear as a part
than others, perhaps in

Y Start quite early in some indiv{duals =
heritance may be the factor. 2



1. Acute and repeated traumatie injuries
rate of cartilage ]ogs.

calcium, Phosphorus, copper,
includes rickets (in al] Species
(horse), anq osteomalacia

Manganese, and magnesjum. Examples

of animals), osteodystrophia fibrosa
(ruminants), . 2

1v. Chronie chemical Poisoning, such as zing, fluorine, ang selenium.

v. Metaboljc disorders, hormona]
spasticity have alsq been reported
PATHOGENESIS ;

e exact mechanism of arthro
understood. The primag

imbalances, ebesity, and inherited
to be the causes ofarthropathy.

CLINICAL FINDINGS % k

he Severity of signs wil] depend upon the )
cartilage degenerated, ‘and periarticular remodeling. A sl_ow but
Progressively (usually bilatera]) developing lameness and sttfﬁ:lees of
joint which do not respond to medical therapy.are characteristic of
arthropathy. The limitation in movement of a joint usually results in

Crepitus can be preduced in larger joint_ due to degached pieces of
cartilage, bone, or osteophytes surroundm_g. the articular cartilage.
There may be ne visible distension of Jjoint capsule or Ppain t_a\‘,
palpation (pain can be elicited from manipulation and flexion o a

Jjoint involved, amoupt ofs

Y

"

i,
h
'

disease,

-
-~/
w

joint). Signs will also vary with the join: ipt’ol\'eq, eg. arthy,
coxofemoral joint may interfere with breading act i, Male, "

CLINICAL PATHOLOGY e
he quality ang quantity of Synovial "fluid rema;

- be imbala!—é’
Sérum calcium and phosphorus level in advanceq :

DIFFERENTIA.L DIAGNOSIS

: Arthritis Arth ropathy
1. Lameness

Acute Chronie.
2. Speed of development Quick Slow
- Treatment response Good - No responge
4. Visible Swelling at joint Yes No
5. Signs of acute inﬂammation Present
6. Synovial flyiq ok

i Increaseq Al
- Contain RI_BCS, W'BCS, PUs cells Yeg ofnrisa;nczr;?:iln
and_ bacteria R few RBCs & WBCs
8. Fluid clots after collection Yes N

o
TREATNIENT

There is no Specifi

for art &
are to maintagy e motility <t slohx_'opaa.hy. The goa)s of treatmen

activities. Norma] eXercise may b

2. Use of analgesies and anti.j "
phe’nylbutazone, meclofenamie acid can pe useq f, S $ salicylates,
swelling. : -3 i3 <

INg pain -nd

3. Intra-articular in
acid can provide
Corticosteroids don’t

Jection of long actip

o Ids o hyaluronic
int, foin 4 dlsccmfﬂl‘t- !
; eaqd their Iong term |
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n arthropathy may actually accelerate erosion,
use Ao

loss of joint
Lsation, and so may lead to the development of steroid

arthropathy.
Swrgical treatment includes curetts
“”'”;{_l, removal of osteophytes, and
ocess by re-cstablishing alignments of sy
Oroceas -

ge of necrosed articular
reduction of degenerative
pporting tissues.

5. Soft flat floor, warm and dry qu

-alcium, phosphorus, and othey
Le -
process of degeneration,

arters, and diet containing balanced
essential minerals can delay the

NB: In cases of irreversible, troublesome, m

ultiple, and chronic Jjoint
lesions, slaughter or euthanasia should be co

nsidered,
OSTE OMYELITIS

It is inflammation .of bone and central marrow cav
by pyogenic organisms that are mostly introduce
and characterized by erosion of bone,
continuous discharge of exudate. 3

ity, usually caused
d through trauma,
chronic - lameness, and

¢ ETIOLOGY :

The causative organisms (commonly
b pyogenic bacteria, and occasionally fu
bone tissues either thvough trauma t

penetrating wounds, non-sterile orthopedic surgery, or tail dock.ir.ng
(shecp). Infection may also spread through lodging of septic emboli in
the bone marrow via bloodloriginating from other organs. The common
organisms isolated from osteomyelitis belong to species “of
Streptococci, Staphylococci, Salmonella, Cor.ynl.abacte.rmm, Brucella,
Mycobacterium, Actinomycetes, and Escherljzljla coli. The commion
l"u:wgi reported to be isolated from osteomyelitis belong to species of
Ceccidioides, Blastomyces, and Nocardia.

Pyogenic, less commonly non-
ngi) can be introduced into the
o bone as in compound fracture,

PATHOGENESIS - o

Fca‘.lowﬁongcii,-t.roduction and establishment-of infection in bonet(]f) ar;t;l

marrow cavity there is massive accumulation of leukocytes at de:f,s;

of infection. Lysosomal enzymes and other products are releassratzi'o:;n
 activated leukocytes which thus result In tissue necrosis, supp :
§ vascular thrombosis, and bone ischaemia. o

CLINICAL FINDINGS g ;

® The clinical signs will depend upon the bone(s) m‘l'?].w"d' :::,jﬁl:,?
cases, a persistent lameness, postural ab'nmm?l‘;:les’atients il
“armth, and pain at palpation are common signs. The p Sonor
fluctant to move or found in 2 ctate of constant recum ;

0.

-shift, higher plasma fibrinogen Jevel

‘removed and the area cleaned of p

LK

;- e '

chronic cases lameness and discharge of PUs into surrounding tissues
causing cellulitis or phlegriion, or to the surface as 2 sinus are
common. The affected bone bec

: - omes weak ang g, fracture easily
\When bones of jaw are involved there will be dif'ﬁcu!ty in chewing ang
L- ]

mastication. Involvement of vertebral column may lead to the spread
of infection to the meninges, which can cayse Faralysis of the caudal
area. Multiple lesions may be seen in young animals, which are
deficient of maternal immunity. In these cases, the affected animals

‘n ] e pain
Elevation of body temperature, anorexia, and

£ ; i ion, in acite
cases, and progressive weakness and weight Joss i
additiona) signs. -

» and increases ESR.
particularly in chronic cases, may display
lysis, and new bone formation arsund the

Radiographic examination
loss of bone density, bone
affected area,

POSTMORTEM FINDINGS
The typical lesions of osteomyelitis ma

bone is opened longitudinally. The cut surface of
epiphysis may expose inflammatg

TREATMENT
1. Use of specific antibiotics, bot

commended. These include ampicillin
cephaloridine, chloramphenicol, gentamicin, i
amphotericin-B (for fungal infectio

n). The chemotherapy should i
continued at least for 5 week followin.g clinical recovery. 2

In normal saline, To achieve desire

3 Fenestrating tubing can be implanted
infected area utilizing a large volume o
with antibiotic and enzyme (streptokiny
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4. Proper rigid fixation of bone is required for healing of compound
fracture. :

5. In cases of failure of response even with intensive long term
antibiotic therapy, amputation of affected appendages may be the

solution as a last resere.

OSTEODYSTROPHY

It includes those diseases of bones in which there is failure of norma.
-bone development (Rickets) or abnarmal metabolism of bone which 15
_already mature (Osteomalacia in cattle, Osteodystrophia fibrosa in

horses, and exostoses and osteoporosis in adult animals). Clinically

these conditions are characterized by distortion and enlargement of
bones, liable to fracture, and hindrance in posture and gait.

ETIOLOGY
1._Absolute dietary deficiency or ‘imbalance of calci
vitamin-D, for a long period, is the main cause of osteodystrophy.
er_c_le_my of copper {cause of osteomalacia in ruminants), protein
(cause of osteoporosis in cattle and sheep), and other vitamin and
minerals (Vitamin-A, Mg, Zn can also cause this condition.
Q_hgo_r\ig_pgisoﬁin"ﬁ with either lead (causing osteoporosis), fluorine
(causing exostosis), or eating of certain toxic plants (e.g. turnips, rape,
setaria and solanum Spp.) may result
_Hyperthyroidism (2 cause of csteodystrophia fibrosa), inherited

DPredispesition (e.g. Achondraosis), physical injuries to bone, and mal- -

confirmation can also cause bone deformities.

PATHOGENESIS

/A low level of vitamin-D in che diet (or serum) for a longer time ->

decrease absorption of Ca -> low serum calcium -> stimulate

parathormene production and release -> increase urinary excretion of -
| Poy and increase serum Ca -> low serum phosphate -> abnormal Ca:P -
| ratio -> failure of caleification and ossification. '
|

kR’icI-:_e;s is a disease of young 2nd fast growing animals in which there

is failure of provisional calcification of the osteoid tissues and d

defective mineralization of developing bones. The underlying sequence
of events includes;

z). Failure of cartilage to rpineralize properly,

o). Failure of growing cartilage to degenerate,
). Irregular persistence of cartilage,

=)

M

in  osteodystrophy. -

s

-
l

o
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d). Formation of ostecid on persistent cartilage that forms
irregularity of osteochondral junctions, a
e). Over growth of fibrous tissues in the metaphyses, and

f). Bone deformity.

All of the above may result in increase in depth and width of
epiphyseal plates particularly of long bones. The uncaleifieq
tissues of the metaphyses and epiphyses becoms distorted uander g3,
pressure of weight bearing which may also cause deviation of the shag
of long bones. The decrease rate of longitudinal growth of bopeg
enlargement of the ends of long bones due to affect of weight, cayy
flaring of the diaphysis adjacent to the epiphyses plates. The art;
cartilage remains normal or there may be sub-articular ¢oj}
which may result in grooving and folding of articular cartilage ap
ultimately degenerative changes. - g

In osteomalacia, there is softening of mature bone due to extensiy
resorption of mineral deposits in bone and failure of mineralization of
newly formed matrix. There is no enlargement of ends of long bengs
but spontaneous fracture is common. : :

Osteo‘c_l strophia fibrosa occurs in horses receiving diet low in calelun
and high in phosphorus (particular grains) or secondary to hypar
parathyro:dzsm_. There is extensive bone and
replacement with connective tissue. There is swelling of mandibles,

maxillae, and fronta] bon A :
common. es. Spontaneous fracture of long bones &

oporosis develops due to failys i
I deve ailure or inade
organic matrix of bone thys bone becomes
fracture easily, :

surface remains normal b :
ut 3
encroachment of osteophyt Periosteum may be involved. There is

the long bones calleq exc'sl:oessegn - tendons, Hgar_nents. and shaft of

CLINICAL FINDINGs
20W_developing o, :
seeambency St T, clutanes ot o,
Joints are the cardina) signs ofomody;t:;;,h;efoml

In 'ﬁbke}ébengggem .
: 228fment of ¢}
_junction, deform“ ities of ayjs. :nfing: ':!f lo
irregular eruption ofteeth are 'gg'mn‘l::n ":.giﬂ- lon
€0  Signs,




appetite, poor growth, and poor body condition are

" iartional signs.

=ome

nane fracturs with minimum or ne apparent stress along with signs
. -eness are evidences of osteomalacia,

of

1, osteodystrophia fibrosa, there is facial distortion dye to thickening
P T enlirgeament dh mandible, maxilla, and frontal bones, which
itially are plastic soft but later grows hard. Spontaneous bone
fracture with minimum stress are also common,

CLINICAL PATHOLOGY _
Serum calcium and phosphorus levels may remai _a long

aln normal for
d until the lesions are well ad\tangedLR_'ﬁlli_ompm_is good mean
of diagnosis. In rickets) it may reveal cortical thinning and lack of
density of boves, bowing of long bones, ends of Ton bone appear wooly

— o -

oth-eaten, enlargement and widening of the epiphyseal lates,
an irregular radiolucent band a;_th_ejnmtion_atthg_mg 1s with

the epiphysis, and appears concave or flat instead of conyex contours.
In ::'fsr?:‘{mal:sx_c:i?‘x‘,L a decrease in density of bone shadow and in
osteodystrophia fibrosa Jan inerease of translucency of bones may be

m

i gl
s

organic matter to ash ratio is decreased from 3:2 to 1:2 or
1:31n osteodystrophy.

NECROPSY FINDINGS _

In_rickets the ends of the long bones are enlargefi and e.plph):ses
Y if, circumscribed by periosteal and fibrm_:-s tissue thickening.

ctioning, the cortices may appear thinner with enlarged marrow

. In ad'diticm, erosion of articular cartilage may be :m:n:glc)lI in
alaciz.\In fosteodystrophia fibrosa) the hard bones of mandibles,
nasal bones, and red bone marrow replaced “’1“'_1 fibrous

may be noted.

T 1\TT , »

LIS IN . .

ovision of suitable source of q_a_l;_;umﬂﬂd _ph?ﬁ?_%!&%l“ﬁ:tm;gf
otie fha Fe— ainin

fieve this one may use di-calcium phosphate o :

& 18.5 per cent P{ calcium gluconate, monos_odn_-lm (fg am;‘::;"g‘:;g

oephate, bone meal, or ground limestone (which 'oF 10,000 o 30,000

4ree of caleium), Injections of vitamin-D (@ dose of 10, .

e T e necessary for the effective utilization of Ca and P,
t..,._-]:;r]y in rickets.
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L. Symptomatic freatment is advised according the nature of

2. Good quality sun dried hay (alfaifa or clox -

TEEr) 15 2 betler 2nd nat
Source of calcium and vitamin-D
3. Copper deficiency may be treated Wik copper supplements
A. Other than sun-light, the souress of viamin-I are cod-licer ol <

other fish oils which can be supplemented in neads
P

e
—

(NBJA slight acidic PH tends to promote absorption of Ca from G
tract, so grain diet, acetic acid, or vinegar may enhance cafcicm
0 g g ¥
absorption.

BURSITIS

It is-inflammation of bursa, mostly those located at i
prominences or between tendons, and are named according to the
Structure involved. For example, inflammation of bursa ¢ver the

olecranon process is called as capped elbow, of knee joint ns capped
knee, and of tuber calcis as capped héek.

the bony

Acute serous bursitis is usually caused by repeated trauma and i
characterized by rapid swelling, local heat, pain at palpation, ane
lameness. The signs of pain may be absent if only subcutanencs
tissues are involved. Hematogenous spread of infections to bursy may
be possible in some specific diseases, e.g. brucellosis. In chrome

bursitis, the signs of acute inflammation are usually absent excep: the
Presence of pain at joint movement, occasionally.
TREATMENT

in{lammatory response. For example, local use of cold apphication s
along with parenteral or oral uze of ana.gesics in acute cases
warm application in chronic cases.

2. Aspiration or drainage of ihﬂammatory flaid,
ins;ru.ments. :

3. Surgical debridement if and as required.

TENDINITIS (Bowed tend

It is the inflammation of ter.don with partial
This condition is mastly seen in hors
horses). Fiexor tenden (and of fore limbk
than extensor tendons ( and »f hind 13




seen in animal which are forced to exercise, over exertion without
proper conditioning, particularly over any hard and rough tract.
f' ¥ i - > - -y
Improper sheoeing and poor confirmation may also lead to tendinitis.

Evidences of acute lameness, abnormal standing posture with heal
upward, visible swelling, and Pain at palpation the structure are
common clinical signs, Chronic cases may end up in fibrosis and

TREATMENT

The lines of treatment should include;
1. Complete rest

2. Cold application (to reduce swelling and

Warm application or use of counter irritant,
condition, '

Pain) in acute cases and
n chronic stages of the

3. Surgical correction,

Sub-luxation 1s the

Luxation is the complete dislocation of 2 Jomt with or without
ligament damage. Both the conditions are characterized by acute
lameness and Postural abnormalities

TREATMENT -t
1. Attempts to redgce local pain and swelling,

2. Immobilization of the joint for a variable time peried.

3. Manual or surgical correction of haxated joint,

L}

ANKYLOSIS

It is obliteration of a movable articulation which become rigid due to
the formation of new bones, bridging between Opposing periosteal
callous. The condition is characterized by loss of Jjoint movement,
lameness, postural abnormalities, stiff gait, and bony en!argen_lgnt at
the joint. The common cause of ankylosis is repeated trauma to joint

b

and inflammatory or non-inﬂammato.—y joint diseases.
nritants or hot iron firing may used as treatment, how
treatment of chronic condition is not affective.

CO Lln{gr
ever, tha

SPONDYLITIS, SPONDYLOSIS

It is an aseptic degenerative disease of vertebral bodies.particularly of
thoracic and lumber vertebra, leading to ankylosis of affectsq
vertebra. The cause of this condition is not clear, but could be

the later stages, ataxia, paresis, paralysis, and loss of Spinal refleye
could be noted. Radiographic examination may be helpful to delip
the affected parts. :

Analgesics may be used in treating the acute cases, however, i,
advanced cases the Prognosis is usually guarded.

Myoclonus is a series of shock like contractions of 5 muscle or a groy
of muscles, and which could pe localized of generalized. The conditios '
could be either due to dysfunction or brain, Spinal cord Periphera|
Nerve, neuro-muscular Junction, o muscle ijtse]f Ex;mples are
electrolyte imbalances_, certain Poisoning (strychni : i

hnine) Analge

. A . sics a

. muscle‘ relaxant may used along with specific treatment 5.0 .
e cause, : 3

according tq




DISEASES OF NERVQUS SYSTEM

vous systems (PNS), The CNS

n

e

cause of excitalion or inflammation of neurons or -
s2ze of stimull. Examples includes the use of
mmatory diseases of nervous tissues, or mild

- A d
- o

m M

w

—1
s 434

[}
"0

......

j nd spinal nervas_ang the I
'S system. Most of the d S
J :

vhich should
» mental state, and sphincter activity.

of nervous system invelvement can broadly be

irTitation, excitation, or exaggerated nervous activity;
igns develop due to increase in rumber of nerve
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erated, excitation, or irritation signs originating
1 and include;
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CHAPTER.9

nervous systems (CNS) ang

; comprises the brain and
compnises the cranial a
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5
'l
-
w
g
i
’g.
=
2,
=]
B
P

terz is requirement for electrolytes, glucose, 4
dioxide, and glucose "“b
objective here is to

1 diseases of nervous System and assess whether

‘able (for proper salvage).

pon either enhancement or
along the nerve fibers. The
rouse suspicion of neurological
abnormalities of posture, gait, movements,

1on of impulses

o

= .

sis, loss of function, or depression of nervous .
evelop due to decrease in number of nerve

al

. -3
: Cepression, degeneration, or death of nerve cells. -

nplete failure of oxygen supply, death ofner\rpus
t=zes of many diseases of nervous system, toxins,
ents.

ot
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a. Sensory system; The major signs of sensory system invelvemae
hyperaesthesia (over sensitivity to physical
paresthesia (abnormalities of sensation).

iare
touch, light, or noise) and

b. Motor system; The major clinical signs of motor system involvement
are convulsion (involuntary contraction of limbs; and teeror
(continuous involuntary trembling of muscles). The release signs are

in the form of combined limb action in rate, range, force, and direction

Type 2. Signs of ]:;aralysis, depressed activity, or loss of funct:on
originating from different origin include;

a. Sensory system; The major clinical signs of depression of sensery
system are hypoesthesia (diminished sensitiveness) or anaesthesis
(complete loss of sensation which could be local or general/systemic).

b. Motor system; The major signs of loss of motor activity are paresis
(a state of temporary paralysis in which there is difficulty in Tising,
staggering of gait, and easily falling) and complete paralysis.

COMMON MANIFESTATIONS OF DISEASES OF THE
NERVOUS SYSTEM -

A. Mental State: (i) The irritation signs originating from cerebral
cortex are; v

Mania; Abnormal behavior which is not influenced by external
environment, as we see them, such as licking, chewing (gum fits),
abnormal voice, panicky behavior, constant ing,

blindness, walking aimlessly, drunken gait, dep
and aggressive behavior. Th

Frenzy; Violent uncontrolled activity without regard to sun
which could be dangereus in the form of physical attacks

even to inert objects in the form of biting, butting, or &
diseases associated with frenzy are encephales
Aujeszky’s disease), metabolic diseases (hypoma

poisoning, acute colic, or acute photosensitiz-*ion, .

Somnolence (sleepy or drowsiness); _::‘
poisonous conditions, e.g. bromi
Eistming
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1t of fainting It may occur from
2emorrhage, cerebral anoxia,

ciousness with R response to
pupils e g encephalomyelitis,
¥pocalcemia, 2cute
TICUSSIon or contusion of brain.
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orm of the same syndrome where
) S0Wn and walk, often appear blind. The
® I loxic or metabolic brain diseases, space
::ephalom}’elitides. °
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is similar tg compulsive walking with evidences

blindness, constant chewing, and protrusion of
n2y be seen with Space occupying lesions,
Aing, and degenerative brain diseases.

conscisusness; It is the temporary cessation of
a
Primary acute traumatic lesions of the brain.

B. fnvo]untary Movements:
b !

Muscle tremor; It is continuous and repeated twitching of skeletal
museles. This condition may be seen in many degenerative, toxic, or
metabolic diseases involving nervous system.

Tics; These are Spasmeodic twitching made at !ong'r_r_‘ intervals t!':an
tremor, usually of - any seconds, and is caused by injury to a spinal
nerve, ; :

Convulsions; It is violent muscular contractions of a part or whole
body occurring either for short periods in which there is al!:em?te
periods of convulsion and relaxation or a long period of convulsion
without intervening periods of relaxation, The convuisions may be
clonic or atonie in which there is repeateq muscle spasms alternate
with periods of relaxation, and tetanic or tonic which is prolonged
muscle spasm without intervening periods of relaxation. Convulsions

head down 2g2ainst fixed objects.

or whole nervons System present in immediate -

W e

C. Posture and Gait: These ars controlled by sensorimote
and depends upon the tone of skeleta] muscles.

U 53Stem

Posture; Abnormal posture is adopted either dus #9 pain, bli_r:d::ess s
diseases of peripheral or central Nervous system causing disturb:
of balance. Deviation or rotation of head. droeping of lips, eyelids,

cheek, and ears, head pressing, stemal or lateral recumbency, and dog
sitting posture are some examples,

Gait; AEnormaljty of gait in the form of ataxia and incoordination of
muscle action may be seen in many diseases including of peripheral ¢r
central nervous system involvement.

Paresis; is difficulty in rising, Staggering gait, easily falling, persistent
recumbency, decrease muscle tone and reflexes are some evidences of
paresis. It develops due to depression in reuremuscular transmission

due to either defects in spinal cord and motor neuron or metabolic 4 nd

complete paral ¥sis

Paraplegia; It is the Paralysis of hing J; al
Tectum (sphincter), usually Caused by
cord meningitis, . >

imbs 2'ong with bladder and
Paralytic rabjeg or loca) sSpina!

ight or left side of the body.,

be due to affection of ves
use rotation of h

Vestibular disease; It may

¥estibulay nerve
ead, lfnbalance, facial

(otitis media, listeriosis) may ea



i, and falling on normal side.
L]

Nystagmus and forced cir
additional signs.

cling

pesing (Butting);
ive walking;

(=2

BION SIGNS OF CRANIAL NERVE DYSFUNCTION

Cif‘C“Ug w:it‘n head rotation or deviation (tilt) to the side, It is
lesion in the vestibular nucley

15, cranial/facial nerve, or

pess: (\Vith or without pupillary
B IE is usually seen with damag

pebral cortex (lead poisoning,
iﬂmiﬁ A).

reflex, animal bumps into
e to optic nerve (avitaminosis-
pollo-encephalomalaci:), or retina

3 It is abnormal dilatation of pupils and seen in oculomotor
mage or retinal defeets.
B abnormal constriction of

pupils, and seen when diffuse
iPolio-encephalomalacia and

acute lead poisoning.

of pharynx, lavynx, tongue, and coma; With or without
{clonic, tonic or tetanic).

of muzzle;

mus; [t is the involuntary jerky repetitive eyeball movement. If

ated with rotation of head then lesion will be located in the
apparatus (otitis media or interna). Nystagmus with
€onsciousness, abnormal pupils, opisthotonés, and fnga]
8 Seen if damage to midbrain. Examples, space occupying
listeriosis, encephalomalacia, ete.

MU {ﬁraining); It may be with or without passage of faeces ar}d
fication of paralysis of anus or tail head. It is usually seen in
8time in local meningitis). L

or star gazing; It is the extreme extension of head. X
< (i o § -
Bl is the abnormal dilation of pupil.

o Wy seen when
10 prchend, and chewing feed; It is commonly scen

: < ility of swallowing
d By trauma, poisoning. or infection. ]nablmi‘ ?125:"‘1‘ pukiton
#ncc of physical obstruction: is scan when there is damay

th of Vth trigeminal, VII hypoglossal, or VI facial nerve .

N

av,

Ar s i

.V
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S

to IX glossopharyngeal

nerve as seen
abscess in medulla.

in poisoning. listeriosis,

Smooth muscles and endocri

: ne glands; These are controlled b
autonomous nervous system.

v

Dysuria; It is fréquent attempts to ur
and is seen due to lesion in the saci
bladder wall.

inate in the form of dribbling
-al, spinal cord, or pelvic nerve and

Urine Incontinence; It is the

loss of control on urination and an
indication of sphincter paralysis

Inappropriate sexuality .or hypersexuality:

It is the protrusion or
crection of penis in male and signs of estrus i

n female.

Hyperphagia or Hypophagia; It is an increase or decrease in hunger.

Anisocoria: It is the unequal diameter of the pupils.

Strabismus (squint) coﬁ\'org&nt: When eyes turn toward the medial
line. : :

Strabismus divergent; When eyes turn outward. Both of these are
seen in trochlear or abducent nerve damage. - : :

Salivation, Without obvious oral lesion,

Drop jaw; It may be seen when

lesion is present in the trigeminal
nerve ov trigeminal motor nucleus

Facial palsy: It is the facia

| paralysis and is seen when damage to the
medulla, facial nerve, or :

facial muscles.

Roaring/ snoring; It 1s seen in laryngeal hemiplégia.

COMMON DRUGS "USED IN DISEASES OF NER
SYSTEM %S ;
L. Sedatives and Hypnotics Drugs in com
Meperidine hydvochloride, @ dose of 1-2
Merphine I‘J_\'drochloride,-@ dose
Pethidine h_\rdrochloride, @d
Chloral hydrate. @ dose
GO gm/1LA. PO.
Phenobarbiton

mon use;
mg/kg, IV.
of 30-60 mg/SA, SC
cse of 3-5 mgfkg, SC, I .
ol 30 gm/LA, IV (6-10 per ceg

e sodium, @ dase of 2.5 mg/ke, IV,




C?:!orpromazine h_\‘drcchloridc (Largcctﬂ), @ dose 07 0.5 mg/kg, LA, ¥,
or1-2 mg/kg, SA, [V,

henazocine, @ dose of 1-2 mg/SA, PO. _
Bromides (potassium or sodium), @ dose of 10-15 mg/kg, PO. Xylazine
(Rompun®) @ dose 0f 0.1.0.2 mg/kg, IM. '
Diazepam (Valium®), @ dose 0f0.01-0.4 mg/kg 131, Iv.

2. Stimulants Drugs in common use; '
Nalorphine hydrobromxde, @ dose of 2-3 mg/kg, SA, IV.
Bemegride sodium, @ dose of 20 mg/kg, V.

3. Anti-inﬂammatory or Anti-edema drugs in common use;
Methylprednisolone, @ dose of 1-29 mg/kg, IV.
Dexamethasone, @dose of 1.4 mg/kg, IM. IV. - 3
Acctylsalicylic acid (Aspirin), @ dose of 10-15 gm/LA, PO.
Phenyl'uutazone, @ dose of 2.4 mg/kg, IV. PO. '
Mannitol (20 per cent solution), @ dose of 0.2-0.5 mg/kg, 1V.
Furosemide (LasixR), @ dose of 1 mg/kg, IM. TV, SC. -
Dimethy) sulfoxide (DMSO0), @ dose of 1-2 mg/kg, Iv.

(see also colic)

NB. Animals suffering from zoonotic diseases (e.g. Rabjes) should be
handled with great care.

ENCEPHALITIS

iti i f the world are
: litis reported from many countries o _ :
bgeuec?;:apb};:sl and lzlapam.ase-B encephalitis (al] animals); Equmg
p! havirus and flavivirus encephalitis (e.g.‘ \_Vestern, _East'ern, an
i"epnezuelzin equine encephalomyelitis), semliki forest virus infection,

. i ine): adic
equine herpes virus-1 infection, and Borna disease (equine); sporad

e ——,

Anti-rabic vaccine) may

- Most of the Viruse

)

cncapbota i e tis, bovine maligosat Visna, (shenstin
e o, s W
tremor); canine distemper, and infectigus TS hpatig |
Bacterial _diseases; The bacterial : dfs"gses, fha’a“f*'"“d :
encephalitis are listeriosis, hemophillosis, and toxap bl

Parasitic diseases; Babesiosis, occasionally may cause encephaljy,
small proportion of cattle.

ic i ion; Si cotic infection from 8uttura] p,,
rcotic infection Extenalop of myco g
ng’iﬁi via internal carotid artery has been reported t, -

encepha}itis_.

Allergic causes; The vaccines containing brain cel] Suspensio |,
occasionally - cause encephalitis due 1
development of antibodies against brain tissues. '

PATHOGENESIS : ;
he disease organisms can enter the brau'f !:hrough several ways,

ts between the rickettsiae of tick born fever and vfm
of louping-ill, as the rickettsia causes damage to vascular endothelim
and then the viryg oflouping-ill disease invade the brain. cells.

(ii) Some infectious agents reach the brain through Progression up
infection through Periphera] nerve trupk, €.g. rabies and pseude-
rabies viruses, and listeriosis Organisms.

(iii) Sp}'ead of infection from middle or Inner ear to brain cells can
oceur vig olfac':tory Nerve oy f;
cells by extension of lesion.

rom initia] local~sinusitis to nearby brain

e brain causj

effects (death) op
catarrh ang €quine




{ irritation, excitement, or
of inflammation and edema
nclude viciousness, mania,
»_convulsion, and musde
function of nervous activity
action or death of neurons.
ximg, with spasticity, ataxia,
‘ ait, head deviation, walking in
B2t or complete paralysis. Depending upan the nature
ther of the above signs may predominate.

ous system including the signs of toxemia,
Spiratory involvement may also be present, particularly
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NTCAL PATHOLOGY
Zio tesis feg. CFT, HA, HAIL SNT, and ELISA) may be helpful
@ Gragnesis of most of the viral diseases mentioned in the

terial may be taken for isolation and identification

fhusilive agent, immuno-histochemistry, and histopathology

sgnosis of some of the diseases. Hematological profile,
1 neutropenia in carly virus diseases, leukocytosis

lelt shift in acute bacterial infections may be of

i
-

CROPSY FINDINGS

e iabenrtas o) 0

oG SR CALUTIC

ance of the brain of affected animals is altered, i.c.
coreralized congestion to discoloration. The histopathological
:s may reveal the infiltration of mononuclear cells and
wvascular lymphocytic cafling, neuronal inflammatory
f many diseases, or degenerative changes

es ©
arly, when paralytic signs predominate.

FERENTIAL DIAGNOSIS =0 3 _
' rule-out from encephalitis because of -hav;.ng_ some
; v are: Acute cercoral edema, space occupying lesions in
nivm:’ 1 . tumor. abscess, Cysts, or hematom?),
: 1e. e a:iiis. -avitaminfmsis-A, hypotglyce;nix;
nd paisoningo\\-ith lead, arsemc: mercury, rotenone,

a
1ted hydrocarbons.

'

J
.
o M

o
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| clinical signs, and laboratory/

“u! monitoring of disease history, Is are required for their

g T ic tria
ortem findings, and the ﬂPe“:fc. b
1t1ation from primary encephalitis. .

- Leuko-encephalomalacia is the softening of white matter and

* A variety of agents are known to be associated with the etiolag

-

TREATMENT
A general line of treatment of encephalitis may inchude:

1. Specific treatment should be given for diseases where the cause is
Known. For example, antibacterials in listeriosis and specific hyper-
immune serum for most viral diseases,

2. Symptomatic treatment should includes i). sedative, hypnotie, and
anti-inflammatory drugs in cases where irritation signs of nervous
involvement predominate, in order to prevent convulsions and hurting
to self or to others, and ii). use of stimulant drugs in cases where
paralytic signs due to depression nervous activity predominate.

3. Supportive therapy consists on the use of vit.gamins. minerqls,
electrolytes. A good plane of nutrition and nursing cave of sick
animals should be carried out during the course of disease or
convalescent period.

NB: Medical treatment should not be recommended for diseases of

zoonotic significance. For other diseases associated with nerveus

signs, a treatment trials may be carried out for not more than 6 weaks '
and if there is no clinical response during this period, slaughter or
euthanasia may be suggested.

ENCEPHALOMALACIA

It is the softening of brain tissues resulting from degenerative
changes (demyelination and necrosis) in “~brain tissues, and
characterized clinically by signs of loss of function.

Polio-encephalomalacia is the softening of grey matter.
ETIOLOGY
encephalomalacia. Some of those includes; -

a). Deficiency of vitamins; Thiamine deficiency and vitay
important known causes of polio-encephalomalacia in ru
poultry, respectively. e 2 3

b). Bacterial/ Fungal toxins; Examples are toxin
perfringens type-D (focal symmetrical encephaloms

botulinum, and fungus Fusarium moniliforme (m
horses) are known to cause encephalomalacia.



.. Chemical poisoning; Examples include chronic intake of
langanese, arsenic, alcohols, mercurial salis, lead, repeated low
losages of cyanide salts, and excessive sulfate or urea feeding with
nolasses in ruminants (which can inhibit the use of various enzymes
‘nd co-enzymes in the body). A high level of ammonia (in horses) is
‘nown to cause severe liver damags and encephalomalacia. Lactic
wcidemia (grain over-load) in sheep and goats causes deficiency of
itamin-B1 and thus may lead to the czvelopment of the disease.

). Pants poisoning; Examples are Yellow star thistle, (causing
hewing disease in horses), Bracken-fern, and Horse-tail poisoning
an cause encephalomalacia indirectly by causing thiamine deficiency.

). Deficiency of minerals; Examp!=s
leficiencies can cause enzootic ataxia (encephalomalacia) in young
ambs and cattle, respectively.

). Local ischaemia; Ischaemia at ary part of brain (eg. by space
'ccupying lesions) may lead to degenzrative changes at the site and
rence development of signs of loss of nzrvous function,

?). Certain drugs; Repeated and larze doses of certain drugs in
‘eterinary use, e.g. piperazine, levamisole, ‘thiabendazole, and
'cepromazine, produce certain substrzies for thiaminase during their
netabolism which breakdown thiamirs= and thus cause its deficiency
vhich may lead to encephalomalacia.

1). Viral diseases; Ceértain viral diseases are known to .cause
legenerative changes in the brain tissues of animals, these inclucfle
" crapie in sheep and Bovine spongiform encephalopathy (BSE) in
‘ertain breeds of cattle. - :

?ATHOGENESIS S ;
Che pathogenesis of encephalomalzcia 1s not very clear. One_
\ypothesis illustrates the develepment of disease as under;

Chiamine acts as a co-enzyme for transketolase, pyruvate and a-
tetoglutarate dehydrogenases, which are utilized_m carbohydrate
CHO-) ‘metabolism. Its direct or indirect _deﬁc:ency will cause
lecrease activity of these enzymes and thus will result in increase in.
lood concentration of pyruvic, laciic, and a-ke_toglutanc acu:';s‘.
(ransketolase is found in erythrocyies and' brain cel_ls. ar_ld 1bt>
lepletion will limit the rate of glucose'me.l:abohsm and unhzatgcfn }r
-he brain tissues. Thus the CHO- metaZolism dependent neufl?h:s arL
slial cells cannot utilize CHO- for their znergy requirements. This can

cad to first depression of neurcazl functions and later on

include copper and cobalt

level of thiaminase can be detected in rum

- necrosis can also be noteq.

=
(te]
Uil

development of degenerative changes. 15-:;|t1’l:’.l tdcg;;z?s?fe'l?iiuamar;a[:
degeneration (necrosis) expandS,.thls may lead to i ?mo
proliferation of capillary endothelium and m!tltratlcl-r: = phages
in cerebral cortex. The combined effec_ts of thes.e c Iandges ]n cause
increase in intracranial pressure‘, and mtrg—neuxona edema, laminar
cortical necrosis, and polio-encephalomalacia.

The polio-encephalomalacia also appears to develop (in somedcasesg ai
a complication of acute ederpatous_ swelling of braxg_ an c?ir :c?
ischaemia. Defective mye]ina_tlon takm_g place in some 1§eases ue l}
interference with phospholipid fonnat.lon may_be the_ot er reﬁson 0
development ofencephalomalacxa._ The predominant signs in a c?s?s
of encephalomalacia are depressmp of nervous funclglon,f gxc:etpt'm
polio-encephalomalacia where the initial signs may be of irritation

types.

FINDINGS -
g}{gﬁgﬁiinlant signs of encephalomalacia are of loss of nervous
function, developing slowly over a long penod,. an_d mclutfl_es
depression, dullness, somnolence, innd_ness, mcoordl_natlon, ataxia,
repetitive chewing, head pressing, circling, and terminally coma. If
untreated the animal may die due to respiratory failure.

In polio-encephalomalacia,” the early specific signs may be (of

nritation  type) muscle tremor, opisthotonos, nystagmus,
hyperaesthesia, tetanic convulsion, followed by the signs of loss of

remain lasting.

. CLINICAL PATHOLOGY

In poisoning (plants or chemical) a careful examination of gut contents
may be necessary for their identification. There is increase in
concentration of blaod pyruvate ang lactate along with above
mentioned clinical signs are suggestive of encephalomalacia. A high °

aminas e de en and facces of affected
animals is indicative of thiamin deficiency.

NECROPSY FINDINGS ; '
The affected parts of brain iy be soft to t
Histopathologic lesiong i .
cavitation, to laminar necrosis of
brain. Evidences of intra apq i




cRENTIAL DIAGNOSIS

-eases require rule-out from encephalomalacia are:

o occupying lesions of brain ie. abscesses, tumors, cysts, o
yma in the vicinity of brain and ii. Hydrocephalys, Both ol'th'e;*w
ons cause pressure ischaemia and necrosis to underlyin;
s tissues. A sudden development of permanent signs of loss o?
n are characteristic of these diseases. [n addition, these
jseascs can be identified by radiographic examination, i :

F
di

REATMENT
is no etfective and specific treatment available p
ytic signs seen in advanced stages of the disease.
gmonly recommended includes the use of;

articularly for
The treatment

ction of thiamine, @ dase of 10-20 mg/ke, IM or SC, per day in
divided doses, for 7-10 days, or vitamin-B complex with
fiolent quantity of thiamin (in ruminants) and vitamin-E (in
ultry) for rapid activation of deficient enzyme complexes.

administration of -thiamine may ensure rapid activation and
ation of enzyme complexes for carbohydrate utilization. Also,
gecarbohydrate metabolism is impaired during the disease, the use

dextrose is contra-indicated, except during convalescent period of
ddiscase.

";goml nutritive value diet contain Brewer’s yeast may be used for
mals suffering from encephalomalacia and kept long for slaughter
'pose.

ptomatic treatment includes the use of i Tranquilizers in
sion during early stages of disease, ii. Dmret.n':s In cerebral
4, and 1ii. Stimulants in animals exhibiting paralytic type signs.

o ati ntial minerals partic‘ul'arly Or_COPpe:"and
efr::;; ;n;;iogt:;p?gs: the use of feed containing toxic chemicals

ve to prevent the conditipn. '

MENINGITIS
LSy ME (CEPHALITIS or SUPPURATIVE
| s\ n: MENINGOEN VENINGITIS

is is an inflammation of meninges, mostly caused by bacteria,
: qc:; :3;1;{;\ ct‘i‘nimllv by fever, cutancous hyperaesthesia,
Ricieriz " .

of muscles.

W

Meninges are membranes covering the brai
blood vessels which nourishes the brain tisspes and inner |
skull. The outer most layer is called as dura-matter, midd
arachnoid, and inner most 25 pramatter. Inflammation of 4.

™ and spinal egog

and piamatter are called as pzchymeningitis and leptomeningssis
respectively,
ETIOLOGY

extension of lesions from adjzcent structuresfinfection (e.g. compound
skull fracture, penetrating skull wounds, Improper trephination holss,
osteomyelitis, thermal cauterization of horns, frontal sinusitis, horn
infection, otitis media or interna, etc). The cormmen diseases/
organisms associated with meningitis are;

The causative organisms invade the meninges either through blood of

Bacteria; The bacterial disezses reported s cause meningitis are
strangles and glanders (horses), list.e:"iasi.a. {all anima._!s_.,
pasteurellosis, both . pneumonic and septicemic types (cattle),
colibacillosis (young animals), and tuberculosis, leptosg::r?s}s, and
septicemic conditions originating in other organs (e.g. arthritis). The
other bacteria isolated from meningitis are Stagh. aurews, S¢
epidermidis, and St. uberis. Ehrlichiosis (2 rickettsial disease) czn
also cause meningitis in dogs.

Virus; The viral diseases associated with meningitis ars bovine
malignant catarrh, sporadic bovine encephalomye!itns: scrapie (sheep),
rabies, canine distemper, and feline infectious peritonitis.

Fungus; The fungi Cryptococcosés neoformis is 2 common isolate from
granulomatous type lesions associated with meningitis. 5
Parasites; Meningitis may develop by migrating larvae of certain
nematodes and warble flies through skull and spinal cord. Larvae of
Strongyle spp. (horses), Hypoderma bovis, bladder sta z2e of Taenia
coenurosis (sheep, goats, and caitle) are fow examples. -

Sporadic cases of meningitis like disease have been seen in acute fead
or copper poisoning in cattle, whether causing true meningit's or not,
is not clear. - : - o=

PATHOGENESIS
Inﬂammation.of meninges will initiall

cord. In later stages the inflammatory response may reach up to

nervous tissues resulting in superficial encephalitis. Inflammation

around ncrve trunk ean also cccurs as gt passes across the




subarachnoid space. Advanced stages of meningitis may end up with
tatal chorowditis and ependymitis with exudation into cerebro-spinal
thurd. The irritation signs produced are thus due to combined affect of

nation at central and peripheral nervous systems. In bacterial

meningitis, additional signs of systemic involvement and toxemia can
50 be noted 3

CLINICAL FINDINGS

‘N acute cases of cerebral meningitis, a sudden development of fever,
inorexia, stiff neck, hyperaesthesia to light or touch, and other
ervous signs including trismus, convulsion, opisthotonos; rigidity of

and* stumbling are common. Slight

Pack, with muscle tremor,
N Spasmodic contractions of the body or

Percussion of skin may result i

tlL

imbs. Disturbance of consciousness, in the form of excitement and
ania in early Stages, followed by drowsiness propulsive walking
rcial paralysis, blindness, nystagmus, coma, and other signs of loss of
unction may be noted in later stages of the disease.

in spinal meningitis, localized Signs such as,

remor, hy

local muscle spasm,
peraesthesia, or rigidity of affected muscles, followed by
aralysis may be Present. Abnormalities in heart beat, respiration,
‘finatien, and defecation can also be present.

;LI}IIC.—\L PATHOLOGY

-eredrospinal fluid (C.SF) collected from atlanto-occipital or from
umbe-sacral junction, may be used for an aid in diagnosis. The CSF.
*hen withdrawn may indicates a high pressure, from turbid to
eddish or opaque in color, can clot, contains high protein contents
>200 mg/dl) and cell counts (neutrephils in bacterial or lymphocytes
n viral infections), and will also contain causative bacteriz_i that can
1sily be checked by Gram's staining or cultural examination.

‘{ECROPSY FINDINGS ? -
{yperaemia, hemorrhages, and thickening of meninges at
‘croscopic and infiltration of neutrophils and l}‘mphgcytes in

JUS tissues at microscopic examination ara important evidences of

*aingitis. The C.S.F. will be changed both in quality and quantity.

n

“idences of suppurative lesions in organs other than brain or clinical
:ns of a primary disease may be identified.

IFFERENTIAL DIAGNOSIS ! 2%
rperaesthesia, rigidity of muscles, and fever followed by blindness

' severe depression in later stages are common clinical evidle;ces of
ningitic Elos i i - ema
in@tis. However, it requires to be ruled-out from cerebra :

'¢ uncerlying nervous tissues will also have inflammatory changes, -

o
\e]
(el

encephalitis, spinal cord compression, h}’pomagngscmia' s
hypoglycemia. Examination of CSF. may be a usefy tog] |
differentiation meningitis from other disease of Nervous system

TREATMENT : Ao ;
Early recognition of the disease and admlmstratzgn of speer
treatment is essential for acceptable recovery from meningitis,

1. Parenteral execution of specific . antibacterials, Particulyy
following sensitivity.test should be recommendt_:d. Howeyer: one maa
select an antibiotic having broad spectrum action for use iy Toutiy
cases. Some antibiotics may attain }_ngher plasma concentr:inon'
may not cross the bIood-brai_n barrier. To ensure the antibacter,
efficacy, antibiotic concentration should Trange from 10-_30 times g,
minimum inhibitory concentration of the in fecting bacteria.

Chloramphenicol, @ dose of 4-10 mg/kg, IM, is the antibioti_c of cheig
as it can readily be diffused in C.S.F.,, but its efficacy against Gras
negative bacteria is limited. Penicillin, @ dose of 250,000 Lu/kg daily
Oxytetracycline, @ dose of 5-15 mg/kg, IM or IV, Gentamicin, @ dose o

3. SYTHP':C’[n?t_iC treatment includes the yse of tranquilizers; sedatives,
or hypnotics if the Irritation signs predominate and stimulants ]
cases _havmg paralytic type signs, / x

4. Supportive therapy, usin
particularly in long standing ¢as : - 2 _

drink, should be selecteg. Agg =S, and in those animals unable o
have beneficial effects,

Prognosis: In long standing cages, usually grave.




TRAUMATIC INJURY TQ BRAIN
yn: CEREBRAL or C TRAUMA

clinically characterized by
or complete recovery gr with or without perpetual resiqual

¢ injury to brain is relgtjye
._‘:“ gn causes of

gect trauma to brain ¢
fgion usually result fro
M ling over backward while jumping,
fio. iron during dehorning Operation.

ous tissues damage ¢
ol Setarid sp, & Pare
mgylus vulgaris (horses), and

B ypoderma bovis, & QOestrus 0

itia] response tq an

¥y trauma or blow is the development of
8 shock with or wit

hout structural damage and hemorrhage.
Beould be either inflammation or herniation of the brain tissues
88 associated Wwith serials of dysfunctions of craqxa! nerves and
Bance of consciousness. There is development of increased intra
W pressure due to hematoma, vasogenic edema, gralg .hffsue'
B8, or depression fracture of cranium following d‘-‘i d%"Jult‘}
g local pressure on underlying nervous tissues an d a “;_gotiz
emia, hypoxsmia, followed by degenerative an e
#Sin the underlying brain tissues.

1 iarvai migration through nervous tissue ca.n.re?ﬂf__l{;h::ﬁ{
Sinage at any site of brain and thus the dml?'mgn evere
* Upon the part of brain area inVOlV.Ed't igeﬁx};‘:;}osduced
F and/ - ction can occur agains g

) an\af :)ili?gglsz I;;:mage and death of larvae within the body
chave like a foreign protein (allergen).

CLINICAL FINDINGS

The manifestation of head t may be compliczted

by injury to other 0rgan systems. The initial s12ns of brain Injury are

the development of nervous shock which will be evident by sudden

falling, unconsciousness, with without clonic cory iIsion, dilation of
n and pupillary hizht reflexes, sigy

pupil, absence of eye preservatio
and irregular respiration, occasionally epistaxis or ear bleeding,
I nervous shock,

rauma are diverse and

e
i

followed by sudden death or r

(reported) due to migrating
nematode larvae are incoordination head-pressing, clonie convulsion,

nerve(s).

CLINICAL PATHOLOGY

Presence of RBCs or heme-pigments in C.S.F. without evidence of
bacterial infection is an good indication of pre-existing trauma and
hemorrhage. The presence of eosinophilia at CBC studies can be

supportive of parasitic invasion. Radiographic éxamination may he
useful for the identification of skull fracture.

DIFFERENTIAL DIAGNO SIS
A history of trauma with clin;

of brain injury. Howaver, Space occupying lesions and acute chey
poisoning (Lead, arsenic, chlorinated hydrocarbon, cte)) need
clinical and laboratory tests to rule-out them. Clinical di
nematodiasis is difficult. 5 ;

TREATMENT
Early recognition and

cerebral trauma should
respiration, use of osmotic di
particularly causing self infl;
decubitus, Symptomatic an




L. Administration of Corticosteroids (dexamethasone, @ (EIese of 1-2
ng/kg, repeated 6 hourly, and 20 per cent solution of mannitol (@ dose
f0.25 gm/gm, over 30 minutes, IV) may be recommended for reducing
nflammation and vasogenic edema. A 40 per cent solution of DMSO

N normal saline may be .useful in reducing acute inflammatory
eaction in the brain tissues.

.. Nervous shock should be considered as an erﬁergency and may be
reated using stimulant type drugs. Parenteral coagulants needs to be

mployed in Suspected cases of internal hemorrhage (see
lemorrhage).

- For the correction of fractured bone or pressure inducing parts of
roken skull bone(s), surgical manoeuver may be required.
imultaneously, pressure inducing hematoma within the cranial
ity should be removed, if possible. .

Good nursing care in the form of frequent turning in paralysed
timals and good layer of bedding should be employed particularly

ring early period of nervous shock, in order to avoid severe
mplications as decubitus. ;

In cases of animals which remain unconscious for >3-4 hours,

ognosis is usually unfavorable, so slaughter or euthanasia may be
nsidered to reduce the miseries.

Provide complete rest and avoid exercise of all kinds in cases of any
ad injury unless emerge uncomplicated.

. TRAUMATIC INJURY TO THE SPINAL CORD

auma to the spinal cord occurs commonly due to accidental fracture
the vertebral column and is characterized clinically by sudden
velopment of spinal shock and signs of loss of function of various

iy parts.

TOLOGY- ; '

ilocation er fracture of vertebral column znd intervertebral disc
‘trusion are eommon cause of spinal Injury ‘0 animals. These may
ur while WN slippery floor, roadwzay; accidents, butting or

king by other amimals, jumping or galloping (horses), casting, -

unting on other animals especially with nutritional osteodystrophy.
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 The variation in clinjcal signs may depend upon
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Spinal in't;ries can also occur due to peneir

Emaitic ;']ematodiaSis’ or development of spaca o¢
p;r::ss hematoma, or neoplasia in the vicinity of
ans ’ -

HOGENESIS . ;
gigef(:l?e direct local trauma to the spinal

g emorrhage, hematoma, or | .
dlsplacei%lebg? fﬂe}:ievelopment of the clinical dise
res.p?nsment of spinal shock, affecting different ne
dil\;esoo% the body, resulting in‘ reduction or com
rsfeumal transmission. Following then there ma
persistence of residual signs wh_lqh are depqndent
of edema and hematoma, myelin de_gradatmn, and
cases of structural damage_ to the spinal cord, the ¢
of permanent nature owing to the. poor rege
nervous cells. The common sites of spinal fracture :
in horses and C2-C4, T10-T13, and L3-L6 vertebrae

CAL SIGNS : .-
’Ic‘zlfr'_-ISIwiﬂ be development of initial spinal :shock in
paralysis in area caudal to the ir?jur.ed site mth_' _
blood pressure because of vasodilation. These signs m
the effect of spinal shock passes away, follov
persistent of residual signs. These signs may in
at the injured area, spastic paralysis caudal to
hyperaesthesia in a girdle like zone at the crani

ue to irritation of sensory fibers by local inflam

injury, severity of spinal cord compression, and in
anatomic tracts. For example;

If cervical spine are involved, there will be
recumbency due to s i

: f{,‘ thoracie SPines involvement, the gait abnormalities
e cau ; _

.dal _hmbs, while ft

In cases of damage to lumber g
are similar to the
vk RE

nrevmal L 1

Sl pines, the defects in
tacic spinal cord lesins. The foreli
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tivity and withdrawal reflexes
inary bladder may be distended bu

sormal.

or complete flaccidity. The
t the sphincter tone may be

1nuJ“-"’%F“f'_"{'}”f_ ssiac_rococgygeal spine have clinical picture similar to
at of lumber spine, but there may be bladder distension with
hypotonicity ?r;d decrease t%r E}bf{?nt of anal tone. A ‘persistence of
enesmus and dysuria are the indications of paralysi

bladder, respectively. : FEILOINE Gl Teckim. and

CLINICAL PATHOLOGY

Plain r:‘ad;ogra[)h_s are.the most conclusive methods of diagnosis for
spinal fracture. Iixamination of spinal fluid (S.F.) collected through
lumbe-sacral puncture may be useful for making diagnosis. In acute
cases a diffuse blood contamination with high R.B.Cs, normal to high
WBCs, and a high protein concentration in the S.F. may be
diagnostic. In chronic cases 8.F. may contains normal W.B.Cs., normal
to increase R.B.Cs., but high concentration of protein.’ ;

DIFFERENTIAL DIAGNOSIS ;

A history of trauma to the vertebral column, sudden development of

spinal shock, and other features of spinal cord injury are diagnostic.
But it needs rule-out from meningo-encephalitis, azotuna, acute
' ruminal impaction, parturient paresis, downer's cow syndrome, severe

toxernia, and acute Coli-form mastitis.

TREATMENT

The treatment of spinal injury may include the followings;

. Surgical correction of spinal fracture Gf PE'SSIbIE}'

eriodic sli frequent

dic slings (horses) or Irequer
l;;%‘t)isl thick layer of bgt:’tdtpg in
for bladder evacuation, an
sis are recomimen ed.

DMSO 40 per cent
dexamethasone,
ommgﬁded.

2. A good nursing care, use of
turning after every 3 hours P
recambent animals, use of catheter
f manual removal of faeces if rectal para.ly
£ articularly
b 3. The use of anti-inflammatory 2dr‘;gs pal‘;l 1V, or
solution in sali f 0.25- g
tion in saline, @ dose © for 4 days, is rec

dose of 0.1-0.2 mg/kg, 4 times @ day,
2 oid aﬁti-inﬂau_tmato::y

-ster :
non-s als with a‘taxl&

sics, or no :
, analgesics = o anim

A I1 - "
f 4. Use of tranquilizers s
duce pain, excep

drugs may be good to re

tissue tonics, Par

¢ of nervous
y recOVBl’Y'

amins may aid n earl

2G5

6. chal message with turpentine liniment, iodine ointment, or warm
application may help to hasten recovery in chronic cases.

7. Recumbency beyond 48 hours period is likely to result : -vide
spreading necrosis of posterior muscles of the thigh and other related
complications. The recovery in those cases is rare.

Prognosis: In long standing cases with nervous signs of loss of
functions the prognosis may be considered as "Guarded".

PERIPHERAL NERVE DISORDER (PND)

The PND are usually traumatically induced, but faulty IM injections,
abscesses, tumors, or parasitic invasion of the nerve may alse nccur.

Examples are;

a) Supra-scapular Nerve; Damage to supra-scapular nerve usually
results in paralysis of the infra-spinatus and supra-spinatus muscles.
The early clinical signs are slight outward bowing of the scapulo-

humoral joint as weight bearing. Neurogenic'atrophy develops after
several months and the scapular spine becomes prominent (and it is

called as Sweeny).

b) Brachial Plexus; Damage to brachial nerve results in combination
of dysfunction of biceps, coracobrachialis, pectoral, sub-scapularis, and
triceps muscles. :

Motor Deficits; Lesions in brachial plexus results in complete
flaccidity of the fore limb; i. Loss of pectoral nerve function results in
abduction of elbow, ii. Sub-scapularis muscle paralysis results in
dropped shoulder, and iii. Avulsion of brachial plexus results in
complete desensitization of the entire fore limbs.

c) Radial Nerve; It is a molor nerve to extensor muscles of fore limbs.
High radial nerve paralysis is characterized by dropped elbow, failure
~ of limb protraction’ with scuffing of toe. The foot is knuckled over at
rest. The animal is unable to bear weight on the affected leg. Distal
radial nerve lesion is usually associated with signs of knuckli:g of the

carpus, fetlock, and ioi sy
weight. nd pastern joints. The animal-can support some
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femoral nerve re

sults in atrophy of quadriceps femoris and posterior
gluteal muscleg.

e) Sciatic Nerve: The sciatic nerve inne
near limb, je. Extensor myscles of hip,
the affected limb hangs behind the ani
ot is constant]

h muscles, dista] stifle, and of entire limb.

f) Peroneal Nerve; It is a branch of sciatic never, distributed to flexor
muscles of the hock Joint and extensor muscles of the digits.
Neurologic defects result in hyper extended hock joint ang flexion of
fetlock and pastern

- Many animals knuckle at rest but the toe does
not drag on the ground.

recumbency (in few cases),
1) Fascial Nerve:
'unctioning

} Hypoglossal Nerve:

Paralysis of this neve
ngee and later on, to

r will lead to flaccidity of
ngue atrophy,

Trochlear Nerve

; Paralysis of trochlear nerve will cause dorso.-
edial strabismuys, ;

) Trigeminal Nerve; Paralysis of this nérve will cause dropped jaw.
Auditory Nery

e, Paralysis of t-his'will cause ‘head tilt and
stagmus. :

“audal Rectal Nerve; Paralysis of caudal

rectal nerve will cause .
s ol control of anal sphincter, bladder, and r

ectum.

rvates most of the muscles of
flexor muscles of stifle. At rest
mal. The stifle is dropped and
y knuckled. Chronic cases ends

" For routine CSF “analysis the following measurements cell ¢
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BROSPINAL (CSF) FLUID AND ITS ANALYgq
CERE .

_ : hich have signs of centry ner,

' d in patients w e _ B
THecSE e e oY eadiclogieet
S}'Stem. 15 - ed. PhySlca an ? 3 er]
otherwise detell'f:;; of other body fluids s}éoul'd b: studied ﬁ’".t“
Iabofatorly E-lsninzly reveal the nature of the basic processes Causing
CSF analysi :

clinical signs.

id plexus within the venyy,,

: {uced by the choroid p v L ‘.

The CSF is P{:’oc;»rlli::nd s thrOu_Eh the ventncllesi ar:i;t?;::ch

system of thebrfaain curface to exit into the dot?a ong S

s;})]ace f(())f;: h:he CSF reflects brain surface events.
There )

, i 1 t | _-h__-"

! t 1 lt 2 .. : |

The CS_F may be obstruc“eld ni SﬁI‘OUtB 0l the Vufel‘lm'.tst sysl:cm. by I
occupying masses or cellular nfiltrates in the ventricular systen

i 10(.'3‘ or generaji:
inges. Such an obstruction may cause
meninges.
increase in CSF pressure.

conha.
The CSF is usually collected from the cerel;tio;::ig‘;gam
su}:iiacent to the foramec? r:ag-r}u;n.'Uﬁ:i:lr’nEiz?ie:e phigeee Hﬂhp
Id is prepared. A poin on the n . “uklaadarl
g?:tiiiéﬁebetlwegn the extem?lhocmpltzloa;zu:;;‘;n;;em ot
i i the wing P Yo (yith
connecting the cranial edges o b Canih e [
: | puncture. A 20 gauge short avel e 3‘*“’1‘5&&
gltjf:{t'::? ispadvanced until the dura mater is punctured. The

i< attached bo
removed and if CSF flows a standpipe Manometer is ;

id are
needle hub to measure the CSF pressure. One to 2 ml of flu
collected with a syringe,

made: cisternal Pressure, total protein content, total white
red cell count, and cytology. :

1) The CSF should have a pressure of 60-180 mm Wattgzw
CSF pressure indicates brain swelling and/or CSF oul s
which is usually due to brain tumors. Contrary to prev

dogs with congenital hydrocephalus almost ﬂl“ﬁl_ys have, .
pressure. ¥ RS g

2) The total protein should be less than 25 mg/dl-_ Th;;;l:i
in CSF may be increaseq by almost any process inc

inflammatory Processes, or trauma. It is normal in toxic 8t
nervous disorders.



| houlib be fewer than 8§ WBCOs. An inerease WHC count i th
l:‘:‘; mlll \mmatory lestons of or near the brain surfaee ’l‘h::
dionld be lymphocytes or arachnoldal macrophapes
wiea are abnormal. Some inluctious nlu-mnsvi I:’:v.'

¢ features sug h as FIP meningitis which often ilmu’-un
OLPMN leukoeytes, protein concentrations over 800 m "/n'll|
dance of fibnin, Contrarily, Canine distempor c':\ctz[nl1n}f'il.ie:

nirad » mildd inerasaa 1 ~ 3
Creedice mild inerease in protein and WBC count.

[

, .
.' -w:-..‘t‘“-' 0o . ythroeyte in the normal CSE, Presence of red
oo the CSE are usually due to trauma associated with
prncture, cranial trauma, or bleeding tumors, Macrophages
whemosiderin indicate that bleeding occurred bofore the tap.

studies of CSF can be made for diagnosis of diseases.
cieatine Kinase concentration which may parallel the
bram necrosis in head injury, quantitative determination of

ramnoglobulin concentrations asg an aid in the diagnosis of

v distemper endeshe titis, and the use of special centrifuge to
e mahignant cehis ¢ CSF eytology even when the cell count is

[nfectious organtsms may be found in inflammatory cells or

y the fluid

)
’

CHAPTER-10
DISEASES OF SKIN

Skin is the largest body organ and principal structure of
communication between the animal and its environment. It consists of
a variety of cellular and tissue components The skin perform
diversity of functions and among those the major is the protection of
body from absorption and penetration of noxious agents. Diseases of
skin may be either primary or secondary n origin. For the
identification of the common skin disease a list of commen

manifestations is described.

Papule (Pimble); A papule is a circumscribed, small, solid, elevated
lesion of skin, up to 1 cm in diameter, which do not extend beneath

dermis,

Nodule; Nodule is a circumscribed, large, solid elevation, greater
than 1 ¢cm in diameter on skin which does not d.eforﬂ! at palpation. It
involves deeper layers of the skin. It could be either inflammatery or

neoplastic origin.

Pustule; It is a small fluctuating, circumscribed, elevated,
accumulation of pus (containing inflammatory cells and exudate,
causative bacteria, and their necrotic debris), up to the diameter of 1
cm. and involve only superficial layers of skin. It is mostly associated
with infectious diseases, e.g. Contagious acne and Pox(es), efc. A
pustule could be a sterile elevation containing pus.

Vesicle; A vesicle is a‘small, fluid filled, acellular, circumscribed,
elevated lesion of skin, up to 1 em in diameter, and which contains

serum or lymph.

Blister (Bleb or Bulla); A blister is like a vesicle but of greater
diameter than 1 cm. :

Cellulitis; It is a severe, deep, and discrete suppurative process of
skin in which a poorly defined area of infection tends to dissect

through tissue planes. 3

Folliculitis; It is an inflammation of hair follicles usually i
secondary bacterial infection. 2

Furunculosis; When inflammation process of
and extends into the surrounding dermis ands
as furunculosis.
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Impetigo; It is less severe inflammation of superficial layers of skin,
without invelving the hair follicles.

Wheel; It is a circumscribed area of swelling caused by local edema
and erythema as seen in urticaria/allergies.

Spongiosis; It is an intercellular edema of epidermis.

Scab; It is dried form of exudate and other inflammatory products
collected at latter Stages on any skin wound/lesion.

Crust; Crust is dried exudate that accumulate and adhere to the skin
surface and hair.

Hyperkeratosis; It is dry excessive exfoliation and accumulation of
fragments of the horny layer of skin (stratum corneum),

Parakeratosis; It is an excessive cornification of superficial layer of
skin in which the nucleus of cells are retained.

Ovthokeratosis; It is excessive cornification of cells of stratum
corneum without nucleus retention.

Excoriation; It is superficial di'scontinuity on skin surface usually
caused by mechanical trauma. :

Fissure; Fissure is a linear crack on skin surfaces which penetrate
more deeply usually up to the subcutaneous tissues.

Ulcer; A break in the continuity of epidermis, i.e. an area with
complete loss of epidermis and sometime part of underlying dermis
with exposure of underlying dermis tissues. An ulcer often heals with
scarring that is caused by destruction of dermal collagen.

Erosion: is a an cutaneous defect with irregular boundary, resulting
from a partial loss of epidermis and which does not penetrate the
dermis. Because an erosion does not involve the dermis, it usually
heals without leaving a scar.

Alopecia; It is the loss of hair from the area where hair are normally
present. It could be cicatricial or non-cicatricia_l. Thf: mcatncrfﬂ
alopecia is associated with loss of hair wit_h their folhcl_es anfj is
usually permanent. In the non-cicatricial hair loss, the hair follicles
are retained with potential of re-growth of hair.

e ion; It is an excessive tissue deposition r

yer-pigmentation; 7 . : of g,

H_Ylmntp gwhereaS. Hypo-pigmentation s Jess thay éru.r:

gilgnmentﬁtior1 which could be either congenital or acquired. i)
g ;

-ma (acroderma or h}'Pomelanosis);l It is a gy :
Leil;iccllellézs of melanin pigment from the skin, Albinisrzl g
:gggenital lack of pigment in skin and other tissues. 1S

Leukotrichia (achromotrichia); It is an acquired los

S Ofptgme 2
form the hair. &

Pediculosis; It is presence of lices or other ectoparasites that 5,
generally host specific.

3 itching); It is an unpleasant'sens.ation that provokes 1,
dpegl;:; ttlgssiratch. %‘. could be eithér physiological or Pathologica). 'It'h:
physiologic_itch refers to a sharp, local, and we!l defined pri,
sensation. Pathological itch is a less wetll defined, mf-ense, Cutanegy,
discomfort that may elicit vigorou.s desire of scratchx_ng‘ A varisty of
primary or se}:ondary local skin disorders or many systemic disease:
are associatec) with pruritus.

DERMATITIS

It is simply an inflammation of skin (dermis and epidermis), caused
by direct or indirect causes involving a wide variety of infectious or
non-infectious agents. The infectious causes of dermatitis are a
under. . .

P ____A.BACTERIAL DERMATITIS
Syn: PYODERMA, ACNE, OR PYOGENIC DERMATITIS

A variety of bacteria have been known to cause pyoderma, which may
be primary oy secondary, and superficial or deep. Some of them are;

1 Dermatqphi.lus congolenses causing dematitis.cotnmonly known &
Streptothricosis. It is g common disease of cattle particularly in

Aé'!-ica, and characterizeq by exudation and curst formation on the
skin. ;

-

2. Staphylococéus aureus (coagulase positive) and Staph. epiderms
(coagulase negative) are known to cause Contagious acne, which &
char_actenzed by the development of a pustular type dermatitis. QOther
species of Staph. and Streptococei (both hemolytic and non hemoly™

]
QL .,qﬁ
- -




I DIAGNOSIS

iigans have alse been 1solated from Pyoderma

* 13 252 2 Staphyloesecal skin infeetion. 1 is
& deveiopment of first vesicles, later Pustules, ang
‘on en the superficial layer of skin without

um pseudotuberculosis canges nodular and pugtyla;
sarticularcly in horses,

rm tuberculosis may cause single or multiple nodular type
4, '7om 3 pea to tennis ball size. developing at the limbs,

b all amimalsg

wders (equine farcy) is & speeifie contagious disease of equine
¢ characterized by the development of nodular and/or

type chronie skin lesions, particularly on the hind legs.

ogical examination of skin is of great value in diagnosis,
'y when dealing with pustules, vesicles, nodules, tumors, or
o3 of awellings, It can provide Mdmfofl'ih: Pf““‘f:’h‘"
* ol inlections or anisms and assoc ce ypes, either

story or rmnplaatigc. BMI culture m‘d be carried out for
| " vientihication of the erganisms and their antiblotic sensitivity.
Histapathel gy of fiiiiply ‘P.ﬁim h“P’ to M& th. ty" of Ussue
‘ponse and so may support th.di‘m

MMEATMENT ,
~ or erusts, clip all haie,
b IL;:F:::’ %:;mﬁ'rﬁ'm\mm;mr mild non irritant

| ptica/aritiblotics. The choice
ply any Irumuln:;ﬂ’;m“&:‘?‘l .:mnu;p, For acute inflanmatory
nulation rh&peﬂ b

i tiseptics. For chronic skin
naction use wel SOK ARCRESCRAEEREEEEE . aniiveptics

ton afd dey wounds '-ﬂ.ﬂ“mm‘.
ers | :rtil‘anll-lht‘m ‘"mml’h ; ;
. at fresh gkin wounds, which
' use irritant @ k::““'wuﬂ‘ &

» avoid further self b \F““ may be good

bration
v superficial skin infection, top “mlhul adminms
im:fuz deep seated skin infections,
iibacterinls should slge be 0

A formulatio

n of an astringent antiseptic (lotion) containg the
followings;

veterinary hospitals is provided,

Solutions/lotions; : _ :
Gentian violet 0.01-0.05 per cent alcoholic solution,
Acriflavine 0.01-0.001 per cent (alcoholic or water solution),

Mercurochrome 0 05 per cent golution (water baged),
Tincture of Todine,

Hexachlorophene 3 per cent solution,
Boric acid 4 per cent solution,

_ Potassium permeganate 0.001-0 004 per cent solution, and :

Antibiotic bases solutions,

Ointments; Antiseptic ointments mostly gontain either single or
combination of antibiotica and/or sulfonamides. Some common
ointments used in veterinary hoapitals are;

Ointments of Zine oxide (12 per cent),

Salicylic acid (5 per cent),

Acriflavine (0.1 per cent),

Sulfur (10 per cent),

Zine sulfate or kluconate ointment (4-8 per cent),
lodine, and

Copper sulfate (4 per cent), and

ntment containing a vatiety of combination of antiblotics o
sulfonamides. :

NB: Most of the moleburizors and emollients contain eit
esters, glycerine, lanolin, oils, fut ullmhu - > —

ropyl A _
acid, or urea. Reflned Coal tar, sulfur, and ulip 15?1:?: ( E&r:etﬁ
peroside are commonly used in many ant.htborx.ie sha ‘

BIPP (is & vory good antiseptic paste and fly repellent). ft tai
Bismuth subnitras, 3 parts, fo. : , oy contains
make paste. PArts, lodaform, 1 part, Lig. parama Q8.

Powders, Antiseotic BRWHS . v  mad




wric acid. Some dusting powder formulation may contain any of the
warlable antibiotics,

\ formula for dusting Powder contains copper sulfate, boric atid, zinc
xide, sulfanilamide, and salicylic zcid in equal parts. Iodoform may
20 be added as fly replant.

A formula for keratolytic gel contzining salicylic acid (6.6 gm), urea
5.0 gm), sodium lactate (5.0 gm), sulfur(3.0 gm), propylene glycol gel
2S5 to make up to 100 gm of gel.

B. VIRAL DERMATITIS

Some of the common viral diseases of farm animals associated with
skin lesion are as under;

l. Poxles), in all animals is characterized by the development of first
:rythema (rosesla stage), followed by papules, vesicles, pustules, and
scab formation.

2. Pseudo-cowpox (pseudo-pyoderma, bovine papular dermatitis) is
*haracterized by formation of larger skin lesions than true pox, but
are less acute (less pzinful).

3. Contagisus ecthyma (Orf or Sore-mouth) of sheep is characterizgd
by initially vesicular followed by pustular type lesions particularly in
mouth. -

%. Bovine herpes mammillitis which is characterized by initially

sCematous swelling followed by the development of vesicles and

uleers.

3. Lumpy skin disease is characterized by the formation of nodular
type skin lesions in cattle. : ;

§. Papillomatosis (warts) oceurring in all species of animals, in which -

there is development of firm, mostly harmless, protruding masses in
the form of warts, sometimes, with a dry homy surface. .

(2

TREATMENT v 5 ‘
In all types viral dermatitis, lpcal application of antiseptics (
-ointment, or powder forms) is used to contro] secondary

infection.

Sotutiy.
bacter,

> = :
Warts, protruding masses, and_ like lesions M2y be i
s:urgeiy_p The post-surgical lesion can _be treated e“"":ig}
antiseptic dressing. Autogengus wart vactine (from the iy
may sometimes be effective in prevention of new warts . Rimg;,
caused by the same virus. dew{%m

C.MYCOTIC DERMATITIS
Syn: DERMATOPHYTOSIS

Dermatophytosis refers to infection of the keratin bearing ¢
(ho!r-;iny cells of epidermis, hairs, hoof or nails, and hn_r'n;;ngyhf;a:

infections.

Anthropophilic dermatophytes primarily ir:xt'ect. man, zoaghii
dermatophytes infect animals, whereas, geophilic d i Vies ar
free living soil fungi (all can infect man). :

A number O-f factors influence the susceptibility of animals t
dermatophytes infection. Probably ths most important is the age, with
young animals being far more susceptible to infection. Some of the

fungal skin diseases of animal are;

1. The major fungi causing dermatitis in animals belongs to genus
Microsporum or Trichophyton, causing ‘well known disease
Ringworm”. It is characterized by superficial, dry, crusty, raised, and
circular lesions formation on skin (and hair). y %

The infection starts at the sigratum corneum where thread like ;
dc.iop from spores. The hyphae grow about half way down the hair
follicles and then enter the hairs. The hyphae may produce spores
“.'lthllﬂ or Outsidi- the surface of hairs. The lesions usually spreadin
circular manner from the grivinal - s i ion giving rise to the
e original point of infection gl nse o

2. Sporotrichosis iS a eontaps g S { by
i : glous disease of horses, caused
Trichophyton €quinum, angd jg characterized by development &

nudular and ulceratiye type skin lesions, particularly on legs.
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.NO IS
AT tification n:!"d(-rmatophytes can be made by:
?

; . of Wood's lamp (cobalt filter Uy lio i
ioht in contact with fungal lesions), i mich ubrescs e

o, treated with 10-15 per cent solution of

on, LI€ S potassium hydroxide
OH), and then examining the presence of branchi i
_ ching

.s under microscope; and s Ageelia i

qn sciapings taken superficially from marginal areas of the

j Culture of sample on Sabouraud’s medium may sometime be
cessary for the diagnosis and identification of dermatophytes, by
amining their typical morpholegy and colony/growth charactel-ist;ics.
[REATMENT A
Clean thoroughly the skin lesions preferably with either 10 per cent
abon-tetrachloride, Caustic potash, Benzene, or mild soap using a
crubbing brush,

Topical application of any antifungal preparation, daily, in the form
‘wlution, cream, or ointment, respond well in weeks of treatment.
wexamples salicylic acid (5-20 per cent solution or cream), benzoic
10(5-10 per cent solution or cream), Resorein (1-10 per cent) cream),
dorm (3 per cent cream), gentian violet (0.1 per cent solution),
pochlorite solution (1:10), thiabendazole 15 per cent solution,
i30l's iodine, Tr. iodine and Glycerine in qqual parts. Omtr_nenf%g;
“im containing Amphotericin-B, or Griseofulvin (not In :
imals) can also be used. g
. ici 8.

Antifungal antibiotics (either fungistatic 31‘ d-f]‘:;g;ga:n)c;rnlml
fphotericin-B, witk a total dose of 150 m A, 126 nl,g{kg LA, or 50
ine, or Nystatin or Griseofulvin, @ dose of 10- # oy
K8, SA, PO, for 10-12 days. 3
e 0110-20 per cent solution of 3
“4, IV, may [also be recommeﬂde‘d forduszll:Pment of iodism.
"0e continued for 7-10 days or until the dev :

.

ortion 1 t
cause abortion 11 pregnan

7 Systemic use of jodide solution may

RMATITIS ,
s biting 204
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nsf.b"odamd clinical
ass

D. PARASITIC DE :
Several species

318 (Lice infestation); SEYE 5 Fage

. e @ dose of 100-200
sodium 1°d'd?a?g¢ animals. This -

]
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- papules and nodules formation on skin along with oozing of serum,

i1

Signs are mainly pruritus and selffnﬂicting trauma, dry coat, patchy
alopec_m, and crusting due to excoriation of superficial layer of skin
:‘_\nemla and welghf.: loss can develop with heavy infestation ofsuckf;nu
iice. In young animals, a secondary complication in the form 0?
hairball impaction (physical impaction in G.I. tract due to hair b‘ﬂIJ
may develop because of self grooming associated with lice in."estaaie;a

TREATMENT
Topical application of appropriate insecticide, repeated (at 2 waeks
interval) for 3 consecutive treatments is effective in curing the

condition. Repetition of tréatment is necessary to break the louse life
cycle, since eggs are not killed by most of the insecticides available for

use in animals. -
L

Some of the insecticides used in the field contain Coumaphos,
Malathion -(and other organophosphate compound), Pyrethrin,
Lindane, BHC (and other chlorinated hydrocarbons), and Ivermectin
(Ivomec™ injection for use only in suckling lice infestation).

ii. MANGE MITES; The most important metazoan parasites causing
dermatitis in almost all domestic animals are various species of
mange mites. The -include; Psoroptic, - Chorioptic, Sarcoptic,
Psorergatic, and Demodectic mange. ;

a) Psoroptic mange (mainly Sheep scab); It is caused by various
species of Psoroptes mites, mostly in sheep and goats, sometimes in
horses, cattle, and rabbits” It is characterized by the development of ~

shedding of wool, and itching at vario::s parts of the body depending

upon the species of animal involved. The mites are relatively host

specific and contagious among members-of the same species (but don't

Effect people). The mites live on the surface of the epidermis and don't
urrow. v

Diagnosis of Ffsoroptic'mange is mainly based ﬁpon the demonstration
of mites in skin scrapings. The mites can be identified by their round
bodies with long segmented pedicles.

b) Chorioptic mange (Foot and leg mange); It is a common mange i
;:lattle (at tail), hc_:rses (at legs), and sheeg, but uncommon in goa‘tsg Zrtg
horses. Chopqptzc mange is characterized by the formation of swollen
scabby, scaling, cracked, ulceration, and alopecia. Occasionally, greasy g
skin and extreme itching can also be noted in this mange. . : i

M]tes_ are usually numerous and can readily be demonstrated in
crapings seen under light microscope. These mites.
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differentiated with cther mites by their round body, long legs, and
- unsegmented pedicles. These mite may also be demonstrated in
e kin < inos witl ¢ n 1

touilne skin scrapings without apparent clinical signs.

c) S:-_rcoptic mange (or Barn itch); Barn itch is caused by various sub-
species of Sarcoptic mange in various animal hosts. These mites are
considered host specific sub-species but can be transmitted to human.
The disease is characterized by initial development of erythema, small
red papules, and much itching, followed by loss of hair, scaling,
ulceration, thickening, and wrinkling of skin. The mite burrows in the

epidermis where the egg is deposited and its life cycle is completed -

within 10-17 days.

In th'e skin scrapings the mites can be seen of having round body,
terminal anus, short leges, and long-unsegmented pedicles. These are

¢) Demodectic mange (Follicular mange); Follicular’ mange is caused
by the mites of Demodex spp. in almost all species of domestic
animals. This mange is characterized by the development of nodules,
pustules, alopecia, thickening of skin, and mild itching.  Secondary
pyoderma is common complication with this disease. The mites live in
the hair follicles and sweat glands and are host specific. The mites are
transmitted from mother to offsprings and not from one to other
members of the same species. The mites are elongated and have short
stubby legs. This mange is difficult to treat.

TREATMENT - s gy g
Following line of treatment should be adopt'ed'_ for mange mite
infestation in animals. i :

L. Clipping and burning of hair.

2. Use of insecticide in the form of either dust, spray, or dip. Examples
are Asuntol, Gamaxane, Gamatox, (0.1 per cent solution), Coumaphos
(0.25-0.5 per cent solution), Diazenon (0.025 per cent solution),

Dichlorovas (0.5 per cent solution), Lindane (0.05 per cent solution),”

- flies, horn flies, horse flies, deer flies, and mosquitos): These 4

allergic skin diseases as well as vectors of many parasitic and vir)
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Malathion (0.5 per cent solution)., and Rotenone {0__5 per cent sy,..
All of the above are effective against most the species of miteg

3. Lime-Sulfur (ointment or dip), Sulfur.ointment (1:4), ;
oil, }l;:nzyl benzoate (10-20 per cent solution), and Odylene (10_2';!;:

cent solution) can also be used for the treatment of most tpes ¢
mange mites.

Tni t'o.n of Mericyle (acetyl arsenic), @ dose of 10-20 mlL4, %
se ::;:3 ;s supportive treatment in mange (and other skip, aﬂmg!t‘s?“

5. Injection of ivermectin (Ivomec®) has been in use for the treatmey
of different mange mites with_ good results.

iii. OTHER FLYING INSECTS INFESTATION (e.g. stable fles g

considered important as being associated in causing irritation gp;

diseases.

iv. MYIASIS OR MAGGOTS; The myiasis producing flies are iy
considered important as they can cause not only delay in healing of
wounds but much nuisance to the victim. Some of the important
myiasis . producing flies are Blow flies, Screw worm flies, and
Hypoderma (warbles) flies.

v. OTHER WORM INFESTATION; Some diseases like cutaneous
habx:onemiasis (a nematode larvae infestation through sand fy
Particular in horses) and stephanofilariasis (a filarial wom
infestation in cattle) infest skin to cause local lesions.

: E.PHY SICA_L DERMATITIS

Derinaﬁiﬁs canA also be caused b sical agen include,

X s *d by physical agents. Examples
excessive heat Or sun-burns, excessive cold (Frostbite), FM
trauma, photosen51tization, X-rays irradiations, - decubitus, hamess
Injuries, and formation of callus (dogs). - ' :




of 1V isotonic fluids as Supportive th

bl : erapy, if ex :
»or Nuid loss is present. p? excessive skin

E. CHEMICAL DERD:IATITfS

omatitis may also be caused by either
micals (acids and alkalies) or systemi
w as lodide or Arsenic. -

local application of strong
€ use of certain chemicals

F. ALLERGIC DERMATITIS

Skin lesions can also develop l_)y skin allergies caused by allergens
wting either directly on the skin (contact allergens), or indirectly by
rhalation or ingestion of allergens.

TREATMENT - ;

| Local and/or parenteral use of anti-allergic preparations, with or
vithout antibiotics, e.g. Corticosteroid (ointment, cream, or injection),
Anthisan ~ cream, Dexamethasone with - neomycin ointment,
Hydrocortisone cream, ete. (See Hypersensitivity)

NB. Corticosteroids are contra-indicated in Diabetes mellitus, Heart
dseases, Uremia, during healing of wounds, and active latent
nfections. It should be remembered that corticosteroids do not cure

wt only give temporary relief. Serious side-effects can develop with

polonged systemic use of this group of drugs.

G. NUTRITIONAL DERMATITIS

, : - micro- ients and vitamins
“ong term deficiency of certain macro o= micro nuetltl'l:r; picie e
in diet of animals can cause both sys_te;;n;:l :st:; b i e
"¢ form of dermatitis. Examples inclu R ey

“sential  fatty acids, proteins, Oth;gy cause skin lesions.

¥ilaminosis-B, and avitaminosis-A accordingly-
Yeliciency diso;ders of the skin should be tfe‘_“t?d.. i '

et e £ gt g e - For supportive ;
~ Pportive therapy in skin dl‘e‘-t‘—:a!st‘-‘i‘o’ﬂﬁs‘i dered significant 10

“Stases, following drugs are ©€ r animals.
Medicine and can also be recomﬂ“‘—“‘:‘e‘l fox @ .

‘minera

, atment in skin
tive tre human

s2

C

: mplex,
" Source of vitamins particularly A and B comp

cularly sulfur containing aa,

% Source of amino acids (aa) parti

LT S

- PATHOGENESIS AND CLINICAL SIGNS °

- spreads to surrounding stratum corneum. The scales are superficial in

%
N
-

3. Preparations containing essential minerals particularly calcium,
4. Source of trace minerals such as gold, antimony, manganese,
and arsenic, and

5. Feed of animal should be rich in protein and mainly consists of
green fodders.

PITYRIASIS
Syn: DANDRUFF

It is the presence of bran like scales on the skin surface.

ETIOLOGY

In farm animal pityriasis is usually associated with either dietary
deficiency of vitamin-A, riboflavin, nicotinic acid, linolenic acid, or
other essential fatty dtids. Poisoning with iodine which causes
conditional deficiency of fatty acid, is an important cause of pityriasis
in animals. Other causes may include parasitic infestation with flea,
lice, and mange mites and fungal (ringworm) infection.

There is either over production (in avitaminosis-A) or excessive
desquamation of keratinized epithelial cells (in parasitic infestation)
leading to the accumulation of excessive scales on skin surface.
Initially pityriasis begins around orifices of the hair follicles and then

nature and does not cause pruritus. |

TREATI\FIEN’I.1 : 3 -
1. Salieylic acid in the form of ointment or lotion may be applied

locally as treatment of-pityriasis following a thorough washing of the
affected area.

2. Addition of selenium sulfide as 2.5 er cent sus ensi 5 A skin
preparation may has good effect. . : e ?n sy shig

3. Use of vitamins A and B, Mericyl, caleium bofogluconaf.e,

oil as supportive therapy can have early recovery.

HYPERKERATOSIS

FO - - - - - A
It 1S an excessive keratinization of epithelial cells
ges, which accumulate at skin surface in the f




Itis an
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ETIOLOGY
fyperkeratosis may be seen when there is (i) excessive body pressure
particulariy

at bony prominence, e g. elbow; (ii) Poisoning with highly
i naphthalene compound,
iciency of wvitamin.A and chronic

Onnated

which causes conditional

fie _ arsenic .poisoning; or (iii)
ngenital ichthyesis (or fish-scale disease) in cattle.
_I:ATI_-[_OGENESIS AND CLINICAL SIGNS =
*fere is hyperkeratinization of epithelial cells (stratum corneum) and
interference of normal cell division in granular layer of epidermis,
nis can result in excessive
evelopment of fissures in the skin. The h
removed leaves the underlying skin intact.

TREATMENT

For the treatment hyperkeratosis, first try to remove the source of
POiSONINg as mentioned 2bove, Then-one can use salicylic acid or other

eratolytic ointments to improve the condition.

Ca

~
0

i

| .

yper-keratinized area if

PARAKERATOSIS

incomplete keratinization of epithelial cells of skin.

PATH OGENESIS AND CLINICAL SIGNS
D..e Lo any of the mentioned cause, there is development of edema of

! : kocyt
infiltration. Imperfect keratinization of epithelial cells at the granular

!a,}aar of epidermis follows, The horny cells
soft,

and retain their nuclei, The cells either stay fixed to the

underlying tissues or fall off as large scales.

Initiall
coloray

y the lesio are re;!, followed by. thickening, -and gray
at the gk ' $ remain intact and also are held in

 scales leave a raw and red

" ETIOLOGY AND CLINICAL SIGNS
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gﬁ%ﬁﬂ?ﬁéﬁf of parakeratosis include the use of 4

i hing with s

8 r carbonate),.v:gorous- was th

(eg- i‘;cosfué;iti:usts, and topical appllxc:itmn of karnh
(r:c::::aining salicylic acid) or astringent lotion.

. ders is a condition of
s/ Sallenders; Mallen dition o
?ﬁ:llee?: ;:rakeratosis at the_ f_Iexor of carpal joint
is the parakeratosis of hock joint.

PACHYDERMIA

i ; { WA T ’ e e
e i -

It is thickening of all layers of skin even including
tissues. __

specific or recurrent inflammation of the skin
g:?n sause of this condition. The cells of all lay
normal but there is thickening of individual la
affected part of skin becomes thicker and toughe
‘not be picked into folds. There is no accumulation
discontinuities of the skin surface. \

TREATMENT X _
The treatment particularly in later stages of the
difficult. Local use of ointment containing corti

stages of the disease may help in recovery. Surgical
attempted if small area is affected. g7

ST e A LA B2



| i ' "ric Of scborrhea may be attempied through a thoroueh
i Warm wator il : I b
varm water followed by arying of skin by

Ses of seborrhea may be treated with

1

IR sy o

> parts), Boric acid (3 parts). Phe
d 3 yais), L .01
parts), or Petroleum jelly (2 Sites nol (2 parts), and

URTICARIA

Urticaria i1s an allergi iti i
Urticania i n Sl condition characterized by the appearance of
-ransient swelling i the form of wheels on

membrane

ne. It is a common condition of horses.

Primary

‘ ¥ urticaria; '[:he primary urticaria may develops either due to
.:?al Ssin contact, ingestion, or parenteral administration of some
aliergens. Some of the known allergens are insect bites or their stings,
stinging plants, ingestion of certain food items (mostly containing
protein which can act as an allergen), body contact with pollens,
molds, administration of drugs (penicillin), or skin contact with
certain chemicals such as carbolic acid, turpentine, and crude oil.

Secondary urticaria; It may be seen occasionally secondary to some
respiratory tract infections such as strangles and viral pneumonia of
horses, in which urticarial type skin lesions may also be seen.

—~

PATHOGENESIS AND CLINICAL SIGNS

Urticarial lesions are -typical of allergic reaction mainly on skin. A
primary dilatation of capillaries due to histamine release in response
to allergens may cause local fluid _escape,” the development of
erythema, and edema of skin (dermis and sometimes epidermis).
Urticarial reaction is mainly of type-lI hypersensitivity reaction,
however, type-II, and type-III hypcfrsenmtlnty reactlon_s may also ‘be
involved (see hypersensitivity reaction).

3 : ]  of flat topped elevation in the form of
Urticarial lesions 13.6361:1 til;e g;rmncter, sligllfltly tense to touch, pits on
wheels, from Q-5‘ d without evidence of exudation. Pitting is less™
pressure, Qruntus. anta ox of dbe disease when there is cellular
apparent 1in later dS g is. These lesions appear red on unpigmented
if’xﬁltf&tlil’_l mét)t}';f;: e:il;:nées of allergic reaction may also be present
(white) skin.

(see allergy)-

the skin and mucous -

b

S
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TREATMENT

1. Parenteral use of epinephrine

: . {adrenaline), antihistaminies
corticosteroids provide the best and el

most rational treatment.

2. Oral use diuretics can help in early recovery.

3. Topical application of ointment containing steroids, white lotion
vinegar, alcohol (70 per cent), or even cold water may provide ease bj;
reducing pruritus.

4. Avoiding the contact with the known allergens is the best control.

ECZEMA ~

It is an inflammatory reaction of the localized epidermal cells to
substances (allergens) present in external or internal environment to
which they are sensitized. It is a rare condition of farm animals.

-ETIOLOGY

The allergens could be endogenous or exogenous. V'I'he. endogenous
allergens are usually protein which are ingested as or with foo_d. 'I:he
exogenous allergens could be either external parasites and applicaticn
offor contact with medicines or other allel_'glc agents. I:}heni_:ed
susceptibility of an animal to an allergen is an impertant predisposing
factor.

CLINICAL SIGNS

he primary lesion eczema is in the form of erythema, followed by the

evelopment of intercellular and intracellular t_-.dema and usually
?ollo\l,vfd by the formation of vesicles (spongiosis). Later on these -
vesicles rupture resulting in constant weeping _of the _surfac?i
exfoliation of epidermis, and finally seab formation. Itching an
irritation are intensg, which could exacerbate the condition.

ic lesio i - wuch itchi liness, and
hronic lesions may be in the form of much 1tch1xt|g_, sca , an
gy;::’ltrop}:)' of all skin layers which could result in pachydeimla

_ without discontinuity of Ithe skin.

EATMENT - :
%ﬁ jt&reatment of eczema includes (i) prevention of subsequent

exposure to sensitizing substances by change of diet, clean bedding;
and even the existing animal environment. E

(ii) Parenteral use. of antihistaminics and c:hur:!:r.-:;; =i
astringent drugs extensively may be helpful in treating eczema.

W ezl nse of
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ANGIONEUROTIC EDEMA

It is the sudden development of edema in subcutaneous tissues due to
both exogenous and endogenous allergens. .

CLINICAL SIGNS
There is diffuse subcutaneous tissye edema at diff;
body, particularly at head, perineum, and udder. T
touch, but mild itching may be Present. Genera] sj
diarrhea, dyspnea, salivation may also be present.

TREATMENT
The treatment of this condition tried w

ith antihistaminjes and oral
use of purgatives often results in spontan

€0us recovery. - -

PHOTOSENSITIZATION
Syn: LIGHT SENSITIZATION

wave-length., The

development of erythema, itching, edema
skin (epidermis), :

ETIOLOGY

Exposure of photodynamic agents/ substances may be systemic or by
skin contact. Two basic types of photosensitization occur in animals,

Chese are i) Photo-allergic photosengitization, and ii) Photo-toxic
>hotosensitization. . : :

. The Photo-allergic photosensitization; This condition occurs in those
inimals which '

are already sensitized to some photosensitizing -

ff-

A

Y

- trefoil, lucern,

M
N
~)

A

- sensitivity; In this the
imary photosensi Y
A. In the pnm

. i 1 : rnaﬂ!;r
_ in plant origin reach the skin through absgyy e
substances of fe?ﬁg;epinclude Hypericin (present ip ref! pi x::
from G.L f;;ractbs- of Hypericum spp., e.g. S;" John “’Eam). i, Fagopmp
leaves of plan eds and dried mature leaves of buck Wheat ;-
(present, in se rum), iii. Perolin (present in perinea) :
pc,]ygom:_l;_'l ?ggﬁg’m dynamic substances are also Present in |
Un-identifie

heat, wild carrot, rabbit bus:h, clovers, alfalfa, medicagg, Tape, ang
eat, .
:;her members of genus Brassica

},'iv,

o 0 i 8 f phenothia,:
s de is a metabolic end-product of p Othiazip,
Phenothiazine tsl'::]f%;tic) which can act as a photodynam;, agent
8 £iwioNL on ds such as acriflavine, nolet_hylene. blue, rose benga
Sc::rne ﬁﬁgou:-tc can also behave similarly to cause Primary
tetracy ’ 2 :

photosensitization.

itization due to aberrant pigment synthesis; Examgples
B. I?hﬁt"fif:;}t;g;gggital porphyria (a pink togth_dxseqse seen only iy
ar"-‘t]l s a?]d sometimes in cats) is which there is excessive _enclogg;,m.18
:fetta%olism in the nuclei of develgping normoblasts. This result_m
release of certain porphyrin -pigments s'uch‘?l aflls 'du?}‘p&rflbﬁn’
protoporphyrin, and coproporphyrin in tissue anb ui Ll .
These can result in abnormal colgratlon of l:ee_th, bones, body Lissues,
and urine. Some animals suffering from congenital porphyria may
develop photosensitization. :

C. Hepatogenous photosensitization; It is the most important cause of
photosensitization in farm animals. In this type, the 'phﬂ%
which is a porphyrin, derived from the normal mlcro?nal meta 2
of-chlorophyll in the alimentary tract ¢f ruminants, is ahsorl_!edm
either detoxified by the liver or excreted out in the bile. Anything th
interfere with normal elimination of phyloerythrin from the body (l-e-
caleuli in the bile duct, hepatitis due to toxic, viral, or bar{tenal mﬂl
can result in its accumulation in the peripheral circulation and thus
leads to the development of photosensitization. :

D. Photosensitization dye to uncertain ETIOLOGY;_PMWQF&‘:I“
—dermatitis has also observed in animals fed on certain Planfzh u:;
etc), grasses, fungus, or drugs in whi itivity
photodynamic substances could not be classified, but photosensi
may occur by eating therm : '

PATHOGENESIS

s . n.
Three factors are important in the development of Phqt‘?se“mt:;:oﬁ_
These include i. Presence of photodynamlc' agents In thehsw 1
Exposure and absorption of UV light of sufficient wave-lens*

g |
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fmelanin pigment in skin (white skin) and hair coat -(.)n th
11 B
he photodynamic agents or fluorescent piome .
g S pigment absorh UV |
.,.:u .I '}..:,-:,\.:13-':]”-?‘ and transform to light of a longer wa\,e‘]’eg:;ﬁf
:] - ”“i;»wn;-nl:}-"nitiaddan(i 50 I’?l?ses extra energy to surroundiné
LSSUCS IEs » oo vacir damage. There is liberation f hi i
other substances in those tissues whi i o
sdema and sisesmie RERES tissues'.fhmh result in the development of
CLINICAL FINDINGS:
The skin lesions are limited to unpi i :
SRS n npigmented or lightly pi

rens which are under ‘direct sun light or more expoged {opslﬂtlz;‘gtlff
These nlu.-lurl_e x_m.lzzl.e, nostril, ears, eyelids, head, face, dorsal parts of
body, with rhmmm}]lpg in degree down the sides, and absent from the
ventral surface. Initially there is development of erythema, followed
by edema and much pruritus. Affected animal seeks cool and shady
shces when exposed to sun light. The desire of itching and rubbing
igainst rough uun‘-face may lead to laceration on skin. Severe edema
may cause dropping of ears, and semi elosure of eyes and nostrils,
taudation at the affected parts may lead to wetting of hair, and later

on.exfoliation and removal of scales. More severe cases may end up
vthnecrosis and gangrene with sloughing of affected parts (ears).

Jther signs  of  photosensitization include anorexia, wgaknoss,
lyspnea,  elevation of temperature, blindness, depression, or
citement. Shock (anaphylactic type) may be seen occasionally if
much of the arvea is involved.

WECROPSY FINDINGS .
Uermatitis of varying degree as mentioned "bc.'" mey ¥ T?tdt;:
inpizmented areas of skin. Occasionally, necrosis or gangren

1 P : d
“nor ears may be noted. Hepatitis can be recognize 3
gl bladdey undyevidencea of jaundice. In congemrj:ll f::ti}?.bl;:ﬂ:}:ﬁ:;
fevewall be typical pink brown pigmentation on the he

Y
her body tissues. ,

VIFFERENTIAL DIAGNOSIS v 1 hﬁ' pigmented
Htosensitization is limited to unpigmented ;i'lgot}{ercsmni of

titis, eg. mycotic or para ; s, -
her ‘l l-,,tt :,"' huéy o and even on the plzmtnted pa

dlstenied .9. Phenothiazine use if necessary should be administered duri
by distended .

: |
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TREATMENT
The line of treatment to be adopted for photosensitization should

includes the following;

.+ Immediately remove the animals from direct sun-light and prevent
further exposure or ingestion of toxic (photodynamic) materials.

2. Removal of toxic materials from the body by the use of
purgatives/laxatives and diuretics.. :

3. Parenteral‘injection of antihistaminic and cgrticoste_:roids drugs
should be used particularly in severe cases of pruritus. s

4. Antibiotics may be re&om'mended in severe cases of dermatitig to
prevent secondary bacterial infection.

icati i i-i d antiseptic
5. Local application of protective, anti :pﬂammatory, an
ointments psp]':ou]d be recommended during the acute stages of the
disease. :

6. Sodium thiosulfate, 30 per cent so!ui:ion,-@ dose of 30 gn/LA, ha
been reported to reduce mortality. :

I 7. Grazing of animals during early morning or late afternoon hours

may decrease the incidence.during severe outbreaks.

8. Application of blind or sun-screens on unpigmented parts during
grazing hours may also reduce the development of the_ disease. A
common hair coloring herbal powder, Henna (Mandhi) or other
protectives if used during work or grazing may reduce furthér damage
of skin by the sun light.

evening hours followed by rest for grazing the next day. This p acti 2
can 1vauce the chances of hypersensitivity to light. g

10. Symptomatic treatment may be directed to.te
jaundice, fever, vomiting, dehydration, nerve
present. o
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PODODERMATITIS -
Syn: FOOT ROT, INTER-DIGITAL NECROBACILLOSIS

it is necrotizing disease affecting the epidermis of inter-digital skin

anc hoof matrix. It is considered the ma2jor cause of lameness in sheep .

And cccasionally in cattle.

ETIOLOGY
Fusobacterium

nsobacterin ! necrophorum is the major cause of foot rot in cattle
and sheep. Other bacteria such as B i

eianinogenicus, and occasionally, Coryne,bacce_rium Pyogenes have
2lso been isolated from foot lesions. P,

“ogether are known to cause Synergistic effects and 20 contribute to -

the disease processes. These OFganisms can enter the epidermis
through the foot injuries or bruises, usually developing- by stone,
siraw, or hardened ground surface, particularly in warm damp/wet
wezther. This condition may also be seen even after long indoor

housing during winter.

CLINICALF INDINGS
ve first clinieal sign is development of mild to severe lameness
uz'.-:f.f.?y of one or both hind limbs, or
mvolved), anorexia, and Progressive weight Joss. Infected
and subdermal) tissues of the inter-digital, coronet, or of bulbs become
nflamed 2nd found red initially, followed the development of necrosis,
erssions, and sloughing of the affected tissues or even boof. Purulent
exudate with ozena ape usuzlly present. Oceasionally, infection may
reach to 2 wider area involvi

: deeper
developing suppurative arthritis, and separation of hoof wall, basal
epithelium, and dermis -

The disease can clinicaﬂybediaglmedbythepruemofodor,
characteristic signs, and lesion. The disease can be confirmed by
identification of the €ausative bacteria by stain smears from the

2. Locsl vse of ant; i iseptics i of . , foot
-"'X'..‘!! arbbaazna!slarmseptmmﬂgform spray, ioo

even recumbency (ifa'll foot are'_

L uiratiive

g
¥

Readbala

\-i_
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TUMORS AND CYSTS OF THE SKIxn

; The cell cares
US CELL CARCINOMA; ' nous :
(S.‘.%%?fr? tumors that composed of squamous epithelial um‘*
oceur in all domestic animals. The most dzomumuat..?‘(;c;:"'he -
are bovine ocular tumors. The SCC can develop penile Py
any where at the skin, lips, nose, or ears. Shesr,

‘EQUINE SARCOID; This type of tumors are

uoually Soean,
aggressive, fibroblastic tumors and represent the most Ommon 5
mnmofmehorse.ﬁeusualgtamhnd,!gp,m
abdomen. Some Virus (Oncornavirus) has been- ety

- etiology. .

MASTOCYTOMA; Cutaneous mastocyloma (mast cell tumsgid
ummmtu@rdmaﬁmm%wu
developing at the head, legs, of abdomen, in the form
cutaneous nodule. There 5 mulh.focal T -
mhanlizationasseenbyradwmmu-
considered self limiting and metastasis has not been repores
s po:a]m-,moﬁgarwﬂtmmyhvmm.mﬁ
incomplete excision.

MELANOMA; This type of tumor can oceur i animals, byt
mremmningrgfewwﬁuhumwwh.'ﬂnmi
occurrence in horses i i this type o

iw&utdmahmmyomur.mtmmﬁmn“
5;‘;;3 mdcmuofmdmhmm“

s
. .A;.._.._,._._..nxl-nl-j
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g: Cutaneous cysts are ben

."5’1‘. . :
(,qithc‘lial wall with keratinous ¢o

severd

ign. lesions characterized by a

| types based on their histopatt}‘lt(ﬁ;\;- These may divided into

A =) C t ; Th 3
‘bP"d"”nal e ey are of single or multiple, congenital or

sequired, variable size and diameter. The-cysts are covered with intact

ppithelium and generally do not attach to overlying epidermis. -

yicroscopically, epidermal cysts consist of a w i

) AN - , all of str
squamous ep:thehum surrqundmg a keratin-filled lumen.-Epi‘df;geac}
ﬂpp?nda_ges are not associated with the cyst wall, a feature that
distmﬁgulShES_e_Pld:f?al fl‘Oﬂ‘ll dermoid cysts. Epidermal cysts are
thought to originate from occlusion of a hair follicl ’ i
implantation of the epidermis. - : 2 g A

permoid Cysts; These cysts are very similar clinically to epidermal
¢ysts but are much less common and appeared to be congenital of
origin. They are believed to result from displacement of embryonic
clls into the subcutaneous tissues. They can be differentiated from
epidermal cysts by the presence of epidermal appendages within the
wall of the cysts, and the lumen frequently. contains hair and
cecretions from sebaceous and sweat glands in addition to keratin.

DIAGNOSTIC TECHNIQUES FOR SKIN DISEA_SES_
used primarily for the

Skin scrapings; Skin. scrapings are : .
demonstration of microséopic ectoparasites, SP?'-‘lﬁCGIII‘Y _f“::gi:'l“d‘teisé
It is quick, simple, inexpensive d:agm:;st.cl tec E‘%d e
particularly valuable in ruminants. The materials req

X . . 10 scalpel
skin scrapings include a sterile container, mingral oil, a No- 1 : #

blade, 2 glass slides and coverslips.
| P kin s :

First clip the hair before taking any S s well as several
Superﬂr:izi)l scrapings that cover large surfa:: ﬂdr;aps":nough to create
scrapings covering a small area that a d material can be

collected m:
capillary oozing should be performed. T}:geed microscopically:
stored in a container until it can be examm s

i ly dispersed y
lass slide and finely diSPEP 0 benea
nfluent layer without a“egusystemaﬁeauf

craping. Multiple

Place the material on 2 B

mineval oil to pl'OVide 4 €0 u SCARRE 40-X
i overeiy, ‘The slide 80 med. SH0F ignifeance s e 5

wit i 1 . H i e 5 ; :

_»»Iuh the 10-X objecg‘}zr detail examination of R N
objective can be use to perform

ia] necessary .

; . The matera . medium,
-"wl't!.Oplhyte ﬁ:l.'l‘f-rg:clgde dermatophyteé test med
naLton ‘1-\_:[_9 cutuTs ALY

70 per cent

on enough-

. b) Iodine (1 part), Potassium iodide (1 part), and vaseline (20 parts), a -

isopropyl alcohol, mosquito forceps, a No. 10 scalpel blade, and sterile
empty containers such as evacuated blood collecting tubes The
forceps and the lesions site to be sample should be wiped with
isopropyl alcohol to remove as many bacterial and saprophytic
contaminants as possible and allowed to dry.

ANTISEPTICS USED FOR SKIN AILMENTS
Ingredients for dusting powders formulations; 3) lodoferm {1 part),

Boric acid (2 parts), and Zinc oxide (2 parts).

b) Sulfanilamide (1 part), Boric acid (1 part), Alum (1 part), and
Copper sulfate (1 part).

¢) Zinc oxide (1 part), Sulphur (1 part), ar}d Salicylic acid (1 part).

Iﬁg‘redieﬂts for lotions and solutions for topical use; a) Boric acid (1-2

- gm) and distilled water (100 ml) to be used for eye wash.

b) Boric acid (0.5 gm), Alum (0.5 gm), and Zinc sulfate (0.5 gm)
distilled.water up to 100 ml to be used for eye wash.

¢) Lead acetate (5 gm), Zinc sulfate (4 gm), and distilled water up to
100 ml (White lotion). _ s

d) Iodine (1.5 gm), Potassium iodide (3.0 gm), Peppermint (1.0 ml),
Glycerine (100 ml), and water (50 mi) to be used as throat paint.

e) Todine (100 gm), Potassium iodide (50 gm), water (100 ml), and
methylated spirit (1000 ml).

f) Salicyli¢ acid (4 gm), Tannic acid (4 gm), and alcohel (100 ml), a
formula of astringent lotion

Ingredients for skin ointment formulations; a) Benzoic acid (6 gm),
Salicylic acid (3 gm), Paraffin jelly (91 gm), a formula for Whitfield
ointment. G

formula for iodine cintment.

c) Sulphur (1 part) and vaseline (8 parts), a formula
ointment. il

d) Zinc oxide (1 part) and
pintment. o
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¢) Zinc oxide (5 parts), Boric acid (1 part), Sulfanilamide (2 parts), and
vaseline (20 parts),

f) Iehthamnol (5 gm), Salicylic acid (5 gm), Zinc oxide (5 gm), and
vaseline (50 gm). :

g) Salicylic acid (5 gm), Olive oil (50 ml), a formula for salicylic.

ointment.

h) Sulfanilamide or Sulfathiazole (5 gm) and vaseline{95 gm).
1) Zinc oxide (10 gm), Calcium carbonate (10 gm), Oleic acid (1 gm),

Linseed oil (10 ml), and Lime water (10 ml), an ointment good for skin
burn

Ingredients of antiseptic pasts and counter_irritants; a) Bismuth

subnitras (1 part), Iodoform (2 parts), Liquid paraffine QS to make a
paste; a formula for BIPP, e

-

b Zinc oxide (1 part), lodoform (1 part), Liquid paraffine QS to make a
paste; a formula for ZIPP.

c) Red iodide of mercury and vaseline at the ratio of (1:8) in winter
and (1:12) in Summer to be used as counter irritant.

7’?".1

--include chemical toxins, biotoxins, or plant poisons. Accum
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CHAPTER-11
TOXICOLOGY

: ‘is the study of harmful effects of chemical com
E&?Lgii%ys;stems, including the properties, actions, and effects of t::
compounds. The toxic agents are called as toxicant or Poison whig
- ulati
(depot) and/or biomagnification can occur in the body with some l:::i:
compounds. Acute toxicosis refers to effects of toxin dqnhg the firs, )
hours periods, and the effects produced by prolonged expggy;, a
months or more) are referred to as ch}'omc toxicosis. Al?%rption &
toxic material can occur by way of the alimentary tract, skin, lungs .
via the eyes, mammary glands, or uterus, as well as from the sites of

injection.. - . _ B

Diagnosis of the toxicosis is based on the _h.i_story 'of the' intake ¢
excess to the source of toxic matenals,_chmt_:al_s;gng,. (which b
variable depending upon the type of toxic material), circumstantiy|
evidences, observable lesions produced, laboratory examination of gu:
contents, blood, urine and faeces, and bioassays (animal inoculation)
procedures. The following information should always be recorded f;
clinical investigation and despatched with the biopsy materials i,
suspected cases; . ‘ : :

1. Number of animals exposed, sick, or dead, their ages, individus|
bady weights, and chronology of morbidity and mortality.

2. Complete location and description of the facility, including other
circumstantial evidences for the possible source of poisoning.

3. Complete clinical signs and course of the disease.

4. Any prior disease ccmdition.

5. Lesions observed at necropsy with careful examination of ingesta:

6. Medi_catioh used and respanse of treatm ent if any. .. -

7. Other related events; such as change of feed, source of water, ¢
treatment, or application.of any

y pesticides, herbicides or insecticides
PRINCIPLES OF THERAPY IN POISONING

Pre_venti;m of Fuﬁher Ab

sorption; Topical applied toxicants can *
removed by thorough was

hing with soap and water. Emesis is of valv?
: w3y



f the

W the Loxicant was ingested within 2 few hours. It is
when there is loss of swallowing reflex, coma or
ons, or if corrosive agents, volatile hydrocarbons, or pelro[éum
tos zce invelved. Oral emetics includes Ipecac (syrup) @ 10.20
oz, V0, sodium chloride @ 10.15 gm in warm cup of water, and
npetoxide @ 5-20 ml, PO, Apomorphine can be used in dogs @

| el Ko
,,.’ 4 ’!.’

d

P
i,

atne 1avage using an endotracheal ty

wmach tube, should be done on unconscious o anesthetized animal.
soproamately 10 ml kg of lavage fluid (water or saline) is gently
hed into the stomach and then removed several times until the

b n f:ui’! s clea o

lasatives Or purgatives may be indicated in some instances for rapid
cimination of toxicants from the gastro-intestinal tract. When poison
an not be removed physically, certain agents which can either adsorb
or prevent its absorption from the alimentary tract should be used.
hetivated charcoal is effective in adsorbing a wide variety of toxic

COm ;J'J'Jl'lff'.

tupportive and Symptomatic Therapy; Various form of supportive/
symptomatic therapy is available, depending upon clinical condition o£
the animal. It may include i. eontrol of convulsions, ii. mﬂ‘“tf“a“':e °d
respiration, i, treatment of shock, iv. correction of electro yff:es an
ludloss, v control of cardiac dysfunction, and vi. alleviation of pain.,

Jpecific Antidotes; Antidotes are available for some °F”‘°g‘;,‘§“,',’“3‘§,’;‘§
malerials and a list is provided with each toxlcal:lt E‘;’Ie;k e co.mpete
oFthem form inert complexes with toxicants, o%te;?cant!-'

lur receptor sites, and some affect metabolism of toxi

; ; : AND
(:“MM()N TOXIC CHEMICALS, CLINICAL SIGNS,
ANTIDOTES : - z -'.t."'g
] e vomiting,
Acids (Sulfurie, niteie, and hyd“’.‘h"’mdﬁf]\’)ﬁysaigt’e shock. HEEL
tbdominal p:-.in' diarrhea, stomatitis, an xide, Calcium hydroxide,
With very wnallt alkali, Magnesium hydl'ﬂnc”v' (Sod. _bignrbonﬂtl‘-.
Fgg-white & milk mucilaginous Wb’t:nmeﬁ .
thetics, or use ofltc;mach tube are not reco 5

‘ Y ' itement,
| or methyl alcohols); E::i’: :i%tﬁath.-
lract] { ils, cold extremities, fnirpﬂ, O offee, or use
OUhilrag u : ;
' reat h‘:'()I:ls?ngpstﬁnmllntl. purgative, sir 8 :

Ay
“trychinine injection when collﬂpse-

Al ohols (I"ropyl, amyl, ethl'i

form of anorexia, depression, -staggering, blood staine

~Treatment include gastric lava

Alkali (caustic soda or caustic potash), Symptoms as acute f?cxds
Treat with weak acids like, 1 per cent Acetic acid, vinegar. or mm;m
juice. (Don't use emetics or stomach tube). Purgation with fatty oils
sedatives or stimulants,

Amphetamine SO;; Chlorpromazine, diuretics.

Ammonia (as free ammonia and ammonium ca{bonate}; Sign_s of
cauterization of m.m. of eyes, cornea, and nostrils. Bl_ood stained
discharge from nostril, photophobia, dyspnga, and painful cough.
Treat with diluted vinegar, demulcents, and stimulants.

Anticoagulants; Vitamin K, blood transfusion.

Antidepressants; Symptomatic, convulsions are controlled by
phenobarbitone"sodium, diazepam.

i i imosan); Cause vomiting, -
Antimony compound (Tartar emetic, antimosan); ' iting,
diarrhea?rdepression, and other signs similar to arsenic. Treat \jmh
Dimercaprol, @ dose of 5 mghkg, IM, magnesium oxide, caleium
hydroxide, oily purgatives, stimulants, and fluid therapy.

Arsenic salts; (Arsenic trioxide, Arsenic pentoxide, Sodium and
potassium arsenate/ and arsenite, Calcium and lead.arsenate, ete.);
Signs including are of acute gastro-enteritis, dehydration, depression,
colic, and death in acute cases. In chronic cases dermatitis with skin
crackling. Treat with sodium thiosulfate 10 per cent, @ dose of 2
mg/kg, PO, dimercaprol, @ dose of 4 mg/kg, IM, purgatives, and
symptomatic, - .

Atropine; Neostigmine, barbiturate, physostigmine.

Barbiturates; Alkaline diuretics.

Bleachés; Magnesium hydroxide, sodium thiosulfate.

Carbon-tetrachloride': High dose of this drug will cause toxic

Jjaundice, . photosensitization, convulsions,

b ge, saline pu;
high carbohydrate diet, and fluid theraj
DFIUEIuconate, dextrose, or no

*
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Treat with sodium thiosulfate & sodium Ditrit,

’ ic. .
become cyanoti IV as an antidote.

: er
Carbachal Atropine sulphate, SC alone or togeth 5
‘ - Potassium chloride, lignocaine.

Carbamate; Signs similar to ¢rganophosphate poisoning. Treat with S Digitalis; icide); Can penetrate through skin,
Atropine sulfate and alkaline diuretics. Dinitro compounds (Herblcxhe D convalSigns o c?:ﬁ
initr idosis, tachyc » > ’ i
: ca i ) : A : ;spnea, aciaosis, i dextrose, and
Ca:bon monoxide; Signs are asphyxia, difficult breathing, depression, fever, (-i}Spmor't.iS. Treat symptomatically, IV ’ SOurees of
cardiac arrhythmia, m.m. bright red, muscle tremor, loose sphincter, e?rly f‘g?,: . -
and death. Treat by artificial respiration, oxygen therapy, vitamin-2.

nikethami ) f ; % . dryness of hide, . staining and excessive
niket} de, and leptazo] Fluoride; Signs include dryn iy -

£ toses, abnormality of

: . anent teeth, exos 5 3 :

Caster beans; Sedatives, arecoline hydrobromide, saline cathartics. \\fzintng ‘J:HE:::;& and decrease pro;ifu:tmn. gf)f;mer::i:‘&l CaiFlmn
skeleton, il ide or sulfate con
s num oxl
ated hydrocarbons; These include DDT, Rotenone lindane, ,%- carbonate, 3“‘_1 alum S :
2 hexachloride (BHC), chlordane, toxaphene, dieldrin, aldrin, B S . Desferriosamine 2 gim in ane Nitee ol e

and heptachlor. Clinical signs are of CNS stimulation, including Ivon salt; Des : ‘
muscle twitching, shivering, trembling, convulsions, and death. Treat R ts. storage batteries. and other sources of lead)S; gns;
Symptomatically, Use barbiturates for convulsions, calcium gluconate - Lead " (paints, 2

: - i ss, walking in circle, teety
and other IV fluid therapy, Gastric | severe depression, diarrhea, blindness, g

avage and saline purgatives. inding, bellowing, muscle twitching, staggering, and convulsion i
gr]n » :

. vi dium or magnesium sulphate, Ca-EDT4,

Chlorinated naphthalenes; (common uses in lubricant oils, insulating acute cases. _Tree:ltc\:llél;xl ::Oso]utibns, B P
matenals, and wood Preservatives). It has depression action of - ' isotonic saline an !
vitamin-A absorption so causes 1. Hyperkeratosis (X-disease), _ - ;
ia:hr_»;matfcn, corneal ulcers, salivation, depression, anorexia, Methyl alcohol; Gastric lavage. : -
diarrhea, and polyuria. 2. Decrease collagen in the skin (dermatitis), . ¥ 5 : e S
lesser hair, and poor horn growth. Treat symptomatically and with Mercury chloride (calomel); Slgns due totcht - posl:mx;ium .
high doses of vitamin-A vomiting diarrhea due to ahmental:y_ ract necros e . o

. 5 . polyuria. Treat with Dimercaprol, sodium fgrmalde ydet’ Perwhite
Coal-tar (Clay pigeon poisoning); Signs include severe depression, © sodium thiosulfate_ 20 per cent, Dextrose saline §per cent, egg
ataxia, recumbency, coma, and death. Treat symptomatically and with and milk. i

: = . Molybdenum (From Mo rich soil); -Signs_ir_lclude‘dlar;'_ahﬁ.a. “;‘t?;“’r?-
Copper (Copper chloride, copper sulphate, copper oxide, etc.); Signs emaciation, joint stiff and painful, unthriftiness, and ‘}I‘?;mms of
iti 32 in, cenvulsions, vl ~ coat. Treat with 1-2 gm of (1-5 per cent) copper sulfate a'!u-l shate ood
death in acute cases. In chronic poisoning, anorexia, depression, : phosphorus as supportive therapy. One gram of copper s
hemcgicbinuria, and icterus. Treat with magnesium oxide, calcium - one milligram of cobalt, at weekly intervals fprcont{ﬂlg ;
versenate, penicillamine, and symptomatic. - ' : % '

-~

- Nicotine: From tobacco leaves, nicotine sulfate has been m'&::io:
insecticide, may cause toxicity in the form of dyspnea, mcoordﬁm t
muscle tremor, diarrhea, salivation, cold extremities, dm PO,
respiratory failure. Treat with respiratory stimulants, tannic

Cresol, phenol: Gastn’cllavage with 50 per cent al'cohol in water,

Cyanide: (Livestock get hydrocyanic.(prus‘sié) acid poisoning from -

1 : and artificial respiration if possible.
A black cherry). Cyanide inhibits oxidative enzyme system and- . ; :
c2use death from anoxia, Other signs include convulsions, salivation, < Nitrate and Nitrite (sources are Fertilizer, Forage plants);
“sspnea, opisthotonos, bright red mucous membranes, which later :
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lh purgative « nauu’t 12 1
«.,rn:i’;! id::.': r::':::: NI!MPMM{;;:;{;;;};M P“Pil, éte.
S, ac laqa“ with mm“ﬂ:": mglkg, 1V,
rMmaganate

Arophosphorus tompounds; :

Jrop ’:".;_.P,:;tg’ v P ’ Th‘” ma

1Zinon, trifl‘ﬂfjr?r”a&j}?'on’ EPN' Mallﬂ!iﬁny fé:::lm Tetraﬂ'hﬂ
due to it ichlorves, dioxathion, ete ,m“'{" coumaphos,

d}::;e:hohnuurm inhibition a -?t"tﬂmf toxicity
rwtion, dyspnea, abdominal pa activity, and inelude

) »;f:.'nl,:-]jj .»:-mw“‘slom, Treat 3{:;?‘ A:taxga, diarrhea, and

Gt wa""dChafml.lndamrmlremna:h:“lphau' oby

te, Caleiumn borogluconate.
sleum; Liquid paraffin.

Phenothiazine: * :
‘ }1:-',31”}:}' 31 cofmmonly used anthelmintic, have toxicity with
calabinarta T of sensitivity to light, photosensitization
oglobinuria, hemolytic anemia, colic, diarrhea, depression prost:
lon, cof neal ulceration, abortion, ete. Treat symptomatically, also
‘F".]rg“lmtf{ stimulants, blood transfusion in anemia, and avoid
ect sunlight. :

sphorus compounds; The onset of signs is sudden, including
iting, acute diarrhea, pain, and peculiar garlic odor from breath.
Death in acute cases with exuding of Blood which does not clot. Treat
1 Copper sulphate 0.2-4 per cent solution for emesis, potassium
‘meganate 0.1-0.2 per cent for gastric Javage, and IV 5 per cent

trose

‘i totoxing Diphenhydramine hydrochloride. ik

d ;fi'Jlli (a common rodenticide qbtained from u‘fmhdg’“r:ﬁi ::

i ey e A
vine sulphate, SC, and symptﬂ“at’“ny - A :

/lates: Give alkaline diu;etics and gastric lavage in treatment-

RGN, LI

e 8

sxmptomatically.

* tract bleeding. Treat w

3
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Excessive use may cause abdominal pain, musche
twitching, diarrhea, dehydration, convulsions, incsordination, blindn-

ess, recumbency, coma, znd death. Treat by salt free fresh water :
intervals with limited quantity, calcium bossgiae- 1

Salt (Common salt),

access, at frequent )
onate, and symptomatic.

Selenium; Cause alkali disease, which is characterized by lameness,
deformities of hooves, still joints due to erosion of joints, duliness,
emaciation, and loss of hair. Treatment with arsanilic acid 0.005 per
cent in ration, and symptomatic. Blind stagger is an other syndrome
associated with this poisoning, in cattle due to development of
muscular dystrophy and vision impairment. No antidote.

convulsions, paralysis, and death in
kening of skin, anorexia, emaciation,
t symptomatic along with use of

Silver (Silver nitrate); Vomiting,
acute cases. In chronic cases blac
and anemia ‘may be noted. Trea

sodium chloride.

Strychnine  (Nux vomica); Signs; panting, r_nuscle tremor,
hyperaesthesia, tonic convulsion, and death due to respiratory
paralysis. Treat with apomorphine, phenobarbital sodium, potassium
permeganate (1:1000), strong tea or tannic acid 2 per cent, charcoal,
diuretics and isotonic solution, and gastric lavage.

(oldest insecticide); Lime sulfur may cause

Sulfur and Lime sulfur
rarely cause death. Treat

irritation and blistering at skin,

Thallium sulfate and acetate; These chemicals have been uses as
rodenticide. Toxicity by accidental or deliberate access to the chemical
in the form of abdominal pain, vomiting, salivation, dyspnea,
convulsions, and death. Treat with potassium chloride, vitamin-B

complex, and normal dextrose saline.

Warfarin; Have potent antithrombin activity, resulting in faulty
clotting of blood, frequent formation of hematoma, epistaxis, and G.L
ith vitamin K, blood transfusion, and dextrose.

5percent, IV. - :

Zine (Zine phosphate, Zinc chloride, Zinc carbonate,
Cause abdominal pain, vomiting, acute diarrhea, sewe
paresis, collapse, and death in acute cases. Trea
along with calcium and magnesium salt du
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COMMON TOXIC AND MEDICINAL PLANTS OF PAKISTAN

procera (AK or MADAAR): It is a
hive tow varieties. Milk of Ak is
and irritant. Young

components. These are a

Ca !Dtrupis

leaves, flowers, and bark

contain toxic
lso used

in indigenous (country) medicine.

Aloe vera (ALOE, BOLE-SIAH, ALUA); Medicinal

used in indj ici

Cassia fistula (AMMALTAS); Dried fruj

known to have laxative effect. Thes

t (without seeds) of this tree is
local medicines fo

¢ are commonly used with other
r the treatment of constipation.

Tribulus terristris (BAKHR
weed, commonly grow at sa il, used in Iocal medicine for colic
and chronic cough. Also know

contents, called Phylloerythrin.

Sorghum halepense (BARU
drought condj
cause

grass, Johnson grass); This grass under
tions can have high contents of Hydrocyanic acid, can
dcute poisonous similar to Sorghum and Sudan grass.

Chenopodium album (BATHU, Lamb’s quarter); A weed, have laxative
effects, also used for headache as poultices, and as a vegetable. Under
circumstances may contain high contents of Nitrates, and Saponin.
May causé nitrate toxicit

y when leaves are eaten raw, but not cooked
leaves (see also Lucern). . : L

Atropa belladonna (Belladonna, BABROOJ); The most important of
belladonna alkaloids are

Atropine, Hyoscyamine, and Hyoscine. Toxic
31gns similar to Henbane and Datura

Cynodon dactylon (Bermuda grass or cough grass); It contains high

contents of Hydrocyanic (prussic) acid under drought conditions.-For
toxicity see Sorghum.

“annabis indica (BHANG); The leav

lave analgesic, sedative, & narcoti
c{use constipation,

es of this plant are well known to
¢ effects. When in excess use can

Bitter cucumber (TUMMA

), A medicinal plant, commonly used as
“menitoric and earmin

ative. Also known to enhance 1-cell response.

" contain a natu

LS

Bracken fern); This plant_ COntajn,
Pteridium aqui!inurr;uggltm’amine de_ﬁcie_nc;g anc: ft.Radmmi‘metic
Thiaminase which ¢ marrow Suppression anh- tap as 1::11?.:1.3,,“{!‘‘,l?l
factor causing bone b-glucopyranoside have his ag_une 1; act“,“}.‘_l
addition a glucos_aldfl’:lde incoordination, bradycar :af, z:n aplast;
Toxicity Bsiiggstr‘a’::s fusion along with other measures for treatmen;
anemia. Bloo

b : ; ; The seeds contain
. oil bean, RIND)'- »
Ricinus .communis (gi;tozcts as a proteolytic enzyme.. Also bave
Ricin w
n,

. €an  cause seve

¢ S tances. Seeds

phytotoxi izing subs =S, P s

primary phoioiirslzﬁsitizgaﬁon' straining, salivation, depression,
ion, pho

purgation,

: - isera raised against Rigi
embling and incoo dination. SpEClﬁC. antise Rt :
tllrlay lli)e : us dl as : antidote. Gastric sedatwe:., Le. Area:alme

T . : ent.
hyd obromide may also be used as treatm
b

- Red cloverj- These
. Whi over), T. pratense ( ;
Trifolium l-ePens](sut::a:}:e called Coumarin, and‘Ph_yt:ens't;uieg
% = 1a,
h is known 11.:30 cause infertility, dystokia from uterine in i
which is know

vaginal prolgpses._

u E f drought the
7 t-e (Corn, Maize, MAKKI); Under c1rcumstajn¢':eso'

?a t alzey( c?):xt'ain ll:itfgtht:zr contents of Hydrocyanic acid. See als
plant may

sorghum.

KHAL i s hich s a
e ANOLA; Contain Go?sypol, which
i See(li: ::r}ié present iBn cotton seed cake. Itis a cardml;t:luc;:ei?:
R i ay cause heart failure. Other signs atl:el% calc":um'
e dn:ieyath Cooking of the cake and addition o iy
gﬁgg;iaéea;r 0.1% ferrous sulfate is efficient method of detoxification.

: Croton tiglium fCroton oil, JAMA.AL-GHOTA]; Many medicinal uses

: i inal mucosa.
because of its highly irritant effects on gastric and 'm:?sil:lgzltion =
Used as drastic purgatives, and may cause super-p
severe colic. i '

' R i veed),
Datura indica (Thorn-apple), D. stramonium (Jimpson ¥

i o - 3 t ines
(DATURA); These plants contain many active alkaleids, i.e. Atrop

& P segd’iﬂ
Scopolamine, - Hyoscyamine, and . h_yoscme in hiauh 5::::;\3 during
particular. Also a Nitrate accumulating plants, d'g dilated pupl, &ty
drought conditions. Signs of toxicity are tachycar l?:;a Symptomatfc
mouth, incoordination, convulsions, and co it
treatment and use physostigmine, pilocarpine, or ar

: ' imals

‘ : : le for animais

Digitalis purpurea (Foxglove); This plant 1s (;::tgfl;::igss oAy €aust
r develop its taste, or acci i

bUt. sorr}e_ nlla)_.d.i & .-.?I cnddan ,-‘.f:-_.rh Ana to heart failure
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Ty A s Badthes, w8 the sasds sy water and swell wy
D wensi e gt Bhas wead in gastiic iaers in husan,

o st (Jasonmitnns, Eveming trompes fowsrsy,
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DAy —— T 3 domvuldions, comy, and

“rtane ehenari IIMMA?“A
fraaf Larrias ses Wone dus

| photosetsitization
relphifivim spp (["W' w
cspur varieties: Ak m

iy greswths, (nn Eause
ctary or enrdine farlues.

‘t“: "

R T T TR SRR TR L W B

i et ok

Linage, aed vigns of jpendice aod alos
Sorghums. . :
(Mist, PODEENA);, Many medicesl wses,
Wﬁ%%ﬁﬂﬁ“m‘
Por wreatn yaasnii ven St
Tiusia ortentatic (MOORPUNKHY, Seeds of this jlast ase lnsws i
e

2nd even grees leaves.

Melia azedarsch (Chinsberry, NEEM), Many medicinal ‘uses, fruits
and lexves ars known W have bacteriostatic effects. Large quantity of

dyspnen ﬂmmmﬁﬂﬂﬂ""'jm -

cus (Os.lu, ‘buds or Acorns);, Contsin a tamnin,
mmu”&mhal:aﬂmcq“m Sr—
stasis, constipation, lollowed by tarry didrrhea, abdominal p
ﬁd hh,h.m,ma,.g{;.&im-ﬂ _
ydrozide 15% in ration may a8 treatment. _
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Nerium cleander (Oleander, KANATIR):
Oleandroside, Nerioside, and others. C
vomiting, tachycardia, dep
be lethal 10 cows and horse
treatment.

Digitoxin like glycosides,
an cause gastroenteritis,
ression, and death. 30-40 dried leaves may
s. Atropine and propranolol may be used as

Allium sp., (Onion, PIAZ, CAN
varieties of onion. Can cause Hei
quantity by horses! shee'p,
Propyl-disulfide. Signs inc
pale mucsosa, and jaundice.

DHA); Both cultivated and wild
nz body anemia when eaten in large
and cattle. Toxic agent is a disulfide, n-
lude hemolytic anemia, hemoglobinuria,

Oxalis europea (PATTKALY, A toxic weed containing lot of Oxalic acid

and taste like sour. Ozxalic acid form insoluble complex with calciurn.
Signs may be depression, dyspnea

Treat with fluid therapy, diuretics, and calcium salts,
Solanum nigrum (PEELAK, MAKO, Gar
glyco-alealoids, Sclanine an
Alkamins

den nightshade); Contain
d Hyoscine in all parts, and some
fractions. Can cause acute pain, hemorrhagic
gastroentaritis, salivation, dyspnea, trembling, progressive paralysis,
prostraticn, and ' death. Treat with pilocarpine, physostigmine,
atroping, and C.1. tract protectants.

Papaver somniferum (Poppy plant, POSTE), Opium, a well known
narcotic, is derived from the air dried juice obtained from unripe
capsule of the white poppy. There are more than 2 dozens of active
alkaloids, the principals of them are Morphine, Codeins, Heroin, and
Mareokine. Toxicity appears when excess of dgoppy stems and whole
capsule is ingested. Signs includs severs pr

anorexia, bloat, and pupil dilated, '

Solanuem tabsrosum (Potato), Potatoes are tLovic i'f are green and
sprouted dus to tuxie alkaloid, Bolanin. Signs include dullness,

diarrhes, submormal tempsrature, prostration, and coma. Toxic effects
can be reducsd by boiling. :

Brassica napus (Hape), B. olaracen (Kale), and slso Turnips, Many
‘hammieals such a3 Clucosinolates (lsothiseyanats, Thiocyanate,
Dnmath;l dsulfide, Nitrites) are prasent in seeds and vegstative
purts. Alw cantsin primary photosensitizing substances, Can cause
ineriesis,  gastroenteritis,  salivation,  diarrhea, ralys
priotemanntizatum, hemolytic anemia, and he frbinuria. 'lurmps
o Bslesn s inmsa sy can also cause thiarmine dsficiency signs.

»Tecumbency, and unconsciorsness.

eséicm, bradycardia,

paralysis,

)1'4:

B

Rape seed meal (cake), KHAL - TORIA or SARSON-KI-KHay . Cont;,
high goitrogenic substance, Goitrin and .Glucosgnolatg (Produce -y
the rumen bacteria within body). Apdommal Pain and dizrehe, g
occasionally be seen as toxicity reaction. i

217

Js\itr)rtr;.;:;1?'&:::::;5;onr!as Ricin. Powder of ratti seeds .has Hl:'?qg

oisoning cattle by culprits. 'Slgns of _Poisoning include seyen L
gwe]ling at the injection sites, salivation, 2w
spasms, and sudden death.

iplex sp(Salt bush, KALAR grass); A Selenium ini
g‘fo'-l.f 1i;xse¥er(:ium rich soils. 'I‘onc_xl:g is asmiawd with its ::ﬁ M
for reacting with sulphur containing amino-acids such as eysy,i,,
Signs include pyrexia, dyspnea, myosis, abnormal feotsy
nasal discharge, recumbency, d!airrhqa, and : .
linseed oil, sodium sulfate or arsanilic acid may be used as treatmen:

Sorghum vulgare, Sorghum spp (Sorgl'mfn, Sud‘an grass), Hg:
contents of Hydrocyanic (Prussic) acid, (particularly in and
sécond growth), and Nitrate (if heavy use of fertilizer). Can eagse
acute dyspnea, bloat, staggering, convulsions, and death. Mhﬁ
red (cyanide poisoning) or chocolate brown (nitrate
Treatment include the use of 20% sodium thiosulfate, @ of 1%
mg/kg, and 20% sodiurn nitrite, @ dose of 6 mg/kg. To treat by
nitrate poisoning see Oats toxin. : 7

Other plants containing high Hydrocyanic aeid contents are ¥l

(Serghum vulgare), White clover, Bitter almond (Prunus virginiass,
_Wild black cherry, Arrow grass, etc. :

Beta vulgaris (Sugar beets, and fodder beets); Beets are occasionals
used as fodder, may cause acute ruminal with lac

acidernia. Green part eontain Oxalic acid and high Nitrate conters
Toxicity may bs in the form of h ‘ ;
blindness, and hemolytic anemia (simiﬁt tok L d -
Nicoﬁam tobacum (Tobaceo) and M. glauca Il(m tobaces); P
cor:lt%ln I:ﬁémim, Micotimine which are mhw
and bark. Can cause nauses, vorniting, salivation, g
staggering, progressive ;rrostmtlon,' and cardisc M
Tqrutogenic offaets in pregnant animals dus to Anabasine p

wild variety. Nicoting sul ate may used occasionally as 3
and insecticids, e Rk Sl

-
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CHAPTER-12

210N ANTIBACTERIALS, ANTIPARAS
AMMATC . ; 2 : '
IATORY DRUGS USED 1N mznx?ﬁ%%m
JLFONAMIDES .
] fona ‘.’1.".!‘.‘_.'3 ha?e ba 1 } ir
on of bacteris, and may beansy o) cifect, inhibit flic acid
ria. Followi +sulfo . .
~ings are some of the common sulfonar(:ir;e?' g

fadimidine S 1adi “%
u;;,r::: - (S:‘J‘l)l;aedna:fme;,o Su_lfathiazole._ ./Sulfaphenazo[e
wulfapyridine (@ dose of 60 oy P A0, Sulfamerazine’
250 aute 1 mg/kg, LA), Sulfamethoxazole (@ d f
25-55 mg € and 8A), Sulfaquinoxaline sodium o
Sulf i 1r ni _me( ' Phthalylsulfathiazole (Gut acting s;ulfcnamide)
i .: , ;.E:;;; tils r;?tr-:cn::rzly usrerd.in combination with sulfa d.nigs and
z/kg, for both LA and SA.:-g. i Sept._rfn). S o

ANTIRIOTICS ;

lhere are many groups/classes of antibiotics. Examples are;
lctiacycline; These are BS, interfere -ribosomal functions, and are
1sed for bpth (Giram -ive & Gram +ive bacteria. e.g. Oxytetracycline
ciramyein), @ dose of 10-15 mg/kg, LA and SA. Chlortetracycline

(Aureomyein), @ dose of 20 mg/kg, SA., and

Doxyeycline and Minocycline are more lipid soluble, better zble to
netrate bacterial cell wall and CSF.

Penicillin; All are bactericidal (BC)-imhibit the cell wall synthesis of
Locteria. Examples include; Penicillin (Bengyl. Procaine, G, and V),
i+d against Gram +ive bacteria, @ dose of 10,000 to 20,000 i.u/kg, for
LA. and 20,000 to 40,000 i.uskg for SA. Ampicillin (Penbntmzi for

'h Gram -ive & +ive bacteria, @ dose of 10-15 mg/kg for LA» &R ;15-

U mg/kg for SA. : S
\moxicillin, Cephlexin, Cefaclor, Carbemcﬁna(ig"gf B villins, for

ba teria, @ dose of 15-20 mg/kg for R i
ram +ive bacteria, @ dose of 5:10 mg/kg for both LA and SA, an
)xacillin, for Gram +ive bacteria. :

), for Gram -ive

- sy ia. These
S ; inst G -ive bactena.
ta Lactam are antibiotics effective 'ag:?osm bination of beta lactam

‘lude Penicillin, Cephalosporin, a1
.tibiotics/ beta lactamase inhibitors. : ;
- 1y cell wall synthesis, 85€
nhalosporin; All are BC, lnh‘ng:;:l)les ar’;?cephalothm

'h Gram -ive & +ive BACERS :

are used for
(Keflin), @

_ Nitrofurans; Interfere DNA polymerase functions?, used for both

. Nitrofurantoin, (BC), @ dose of 2-3 mg/kg, SA, and Nalidixic acid (BS).

* Norfloxacin (Noroxin), Ciprofloxacin, and Enrofloxacin (X

dose of 10-20 mg/kg, LA, and 20-30 mgfkg, SA. Cephlexine (Keflex)
Cefazolin, and Cephaloridine (Keflodin). :

Cephamandole, Cefaclor, Cefixitin, and others are second generation
cephalosporin. :

Cefotaxime, Ceftizoxime, and oxa-beta-lactzm ncxalactam are third
generation cephzlosporin.

Note: These are very costly.

Aminoglycosides; All are BC, interfere ribosomal functions and
disrupt respiratory function of bacteria. These are used for both Gram
.ive (& +ive) bacteria, and effective at anaerobic environment. These
are closely related chemical and tend to be toxic (nephrotoxic, ototoxic)
to the host. Examples are; Streptomycin, @ dose of 10-20 mg/kg, LA
and SA. Dihydrostreptomyecin, Kanamycin, @ dose of 5-10 mg/kg, LA

and SA. -
Neomycin, @ dose of 10-20 mg/kg, LA and SA. Gentamicin (Gentocin),

@ dose of 2-5 mg/kg, LA and SA. Amikacin, Toberamycin (new), and
Netilmicin (new). .

Polypeptides; All are BS, inhibit cell wall and impair membrane
functions, for mainly Gram -ive bacteria. Examples are; Bacitracin,
Polymyxin-B, @ dose of 40-50 mg/kg, SA, and Colistin, @ dose of 1

mg/kg, SA.

Gram -ive & +ive bacteria. Examples are; Furazolidone, (BC),-

Chloramphenicol (Chloromycetin); BS antibiotic, inhibits ribosomal
functions, used for both Gram -ive & tive bacteria, as well as
rickettsial organisms. Normal dose rate is 20-40 mg/kg, LA, and 40-50

mg/kg, SA.

Quinolones; These are synthetic BC antibiotics, effective against G-
ive bacteria, and have minimal toxicity. These include; <ic acid.

Maf:rolides; (All are BS, inhibit ribosomal functions,
mainly Gram +ive bacteria, . mycoplasm
Examples are; Erythromycin (Erythrocin), @
and 10-12 mg/kg, SA. Oleandomycin, and Ty

dose of 4-5 mg/kg, LA and SA.




250

Lincosamides; Antibiotics are either BC or BS, inhibit ribosomal
function, mainly used for bone infection caused by G +ive bacteria.
lxample include; Lincomycin, Clindamycin. aw

Vancomyein: All are BC, used for Gram +ive bacteria.

Note: (Antibiotics can be used in combination, keeping in mind the
rule of thumb that bacteriostatic should be used with bacteriostatic -
and bactericidal with bactericidal antibiotics. Two bacteriostatic
antibiotics will have additive effect, whereas, two bactericidal
antibiotics will have synergistic effects.

ANTIFUNGAL ANTIBIOTICS : : A

Amphotericin-B, has both fungicidal & fungistatic effects, through
binding with ergosterol. Nystatin, Ketoconazole (has fungistatic effect
through inhibiting fungal cell membrane erosterol), Flucytosine (is a
antimitotic antifungal drug), Griseofulvin, Thiabendazole, Crystal
violet, Benzoic acid,

Salicylic acid, and Copper sulfate also have some local antifungal
activity. ‘ g :

ANTIPROTZOANS

a). Babesicidal drugs; Examples are; Diminazene aceturate (Berenil),
Imidocarb (Imizol), and Quinuronium sulfate (Acaprine, Pirevan).

b). Coccidiostates; Amprolium, Diaveridine, F urazolidone, Ionophores
group, Qunolone group, Sulfadimidine and Sulfapyridine. :

-

c). Trypanééidal drg_gs; Dirﬁinazene aceturate (Berenil), Homidium_. ._ |__

bromide, Pyrithidium bromide, Quinapyramine (Antrycide), and
Suramin (Naganol). : s

ANTHELMINTICS

For Ascaris (Nematodes, Roundworms); Piperazine citrate, adipate, g
hyxahydrate, @ dose of 100-200 mg/kg, Mebendazole preparation, @ |
dose of 100 mg/SA, b.id. for 3 days, Diethylcarbamazine citrate, @ ;
dose of 6-12 mg/kg. Thiabendazole, @ dose of 50-60 mg/kg, PO.
Parbendazole, @ dose of 30 mg/kg, as 4 per cent premix, PO. :
Levamisole, @ dose of 25 mg/kg, PO. Tetramisole, @ dose of 15-30

mg/kg, PO. Mebendazole, @ dose of 5-10 mg/kg, PO. Fenbendazole, @ _,.L.
dose of 7-10 mg/kg, PO. Carbendazole, @ dose of 20-40 mg/kg, PO. !
Albendazole, @ dose of 5-10 mg/kg, PO. Pyrantel, @ dose of 25 mg/kg, |

-
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s " trate, @ dose of 10 mg/kg, PO. Methyrig;
200 mghs, PO. Coumaphos, @ 2 dose of me/kg,as premiy O dose

% in dogs; Bephenium hydrpxynapth'oate,@d
51:}](};001!3{(;?(;;205;}13“01 (Ancylol, Cyanamid), @ dose of | mx;?gﬂ

S/C injection. -
For Flukes (Trematodes); Niclosamide, @ dose of 50-10 mgfkg, by,

hene, @ dose of 1-2 mg/kg, PO. Hexachloroethang_@
geggghﬁ;kpg, efr’lo. Resorantel, @ dose of 60 mg/kg, PQ, Clioxanide,@

dose of 50 mg/kg, PO.

3 (Cestodes); Copper sulphate, @ dose of 100-200
fl?:e’:fp‘/aé%z:sv? I1113](5) Dichlorophen, @ dose of 200-400 mg/kg, %
Albendazole, @ dose of 10-15 mg/kg, PO. Fenbendazole, @ dose of 209
mg/kg, PO. Niclosamide (Yomesan), @ dose of 75 mg/kg, PO. Bithing)

@ dose of 200 mg/kg, PO.

PHARMACOLOGICAL MODULATORS OF INFLAMMATION

STEROIDS THERAPY \ :
Adrenocortical steroids (glucocorticoids) and their synthetic analogues
are powerful anti-inflammatory agents, but they must be used with s
fair degree of caution. The mechanism of action of these products are
not entirely understood but are though to result in part from
inhibition of arachidonic acid (aa) released from damage cell walls and
subsequent metabolism of aa to potent mediators of inflammation.
Glucocorticoids are effective only in altering tissue response and
clinical signs and are useful both in early and later stages of
inflammation. Other pharmacological effects include suppression of T-
lymphocytes and” magtophage activity, release of lysosomes from
neutrophils, decreased neutrophilic chemotaxis (in large doses)
decrease antibody production, and some inhibition of plasma -
mediators of inflammation. The net effects of glucocorticoids thus
include inhibition of edema, decrease capillary permeability, decline
letkocytic migration and phagocytosis in early inflammation, and cut
capillary and fibroblast proliferation in later stages. '

Glucocorticoid products are available for intravenous (IV)
intramuscular (IM), intra-articular (IA), and topical administration
Glucocorticoids as a family tend to be widely distributed and can
readily penetrate most tissues. Significant systemic absorption cat
result from IA and topical administration. While the plasma half 1

- tends 'to be short, the biological half life vary and resu!t‘m

classification of these agents.



' pegimens Of Commonly Used Anti-i;
’ ortisone, @ dose of 5 mg/kg, IM, f\;ngfgglilt:ig e

7 nisolone, @ dose of 0.5-2 mg/kg, IM, repeated 12 hourly

ared NS

N inisolone, @ dose of 5.5-11 mg/kg, IV
', ihylprednisone, @ dose of 1 mg/kg, PO

":fe.,‘n'}fi prednisone, @ dose of 1 mgfkg. M, ;:%.iactlzdsg .ht:urly.
pexamethasone, 0.15 IM, IV, PO 24 hours e
).xamethasone, @ dose of 5 mg/kg, IV, : .
ijewmethasone, @ dose of 0.17-0.35 m ™M

rdamcinolone, @ dose 0f 0.11-0.22 mg;:l/cngiM 'Slgpf’?)tega?lhwdy.
fumethasone, @ dose of 0.05-0.25 me/kg, IM, IV, PO, daily.
Aspirin, @ dose of 10 mg/kg, PO, repeated 8-12 hc'mrl;r. :
Orgotein, @ dose of 5 mg/SA, SC, repeated 24-48 hourly.
phenylbutazone, @ dose of 15 mg/kg, PO, repeated 8 hourly.

panamine, @ dose of 0.25 mg/kg, IV, daily. '

NON-STEROID ANTI-INFLAMMATORY DRUGS (NSAIDs)
The NSAIDs can be divided into the following groups according to*

their chemical structure; ‘

-

~

1. Salicylates (e.g. Aspirin),

2. Indoles (e.g. Indomethacin),

3. Propionic acid (e.g. Ibuprofen, Naproxen), <

4 Fenamates (e.g. Meclofenamine, Flunixin meglumine), and
5 Pyrazolones (e.g. Phenylbutazone, Dipyrone).-

e comnon thrapeutic benafe of NSUR, FoL s e
ti i i nti-inflamma . s S
antipyretic, analgesic, and a e =

through inhibition of prostaglan '
within the body cells.

-ates phospholipidases

“The PGs are eicosaniods which
converts

Damage to cell membrane (by a rane and
(enzymes). These enzymes hydrolyses cequ::::;st important fatty
phospholipids to glycerol and fatty amdhsiagnic acid releases into the
acid is the- arachidonic acid. Once arac i Cyclo-oxygenases
clls, it serve as substrate for othet SEOCCG PGy & B
catalyses the formation of eyclic °“d°pg roducts by jsomerases 1 ©3
whick :dly metabolized to the inal P pGI r prostab‘?clin'_ £
SR r}’;\g} grn;r by synthetases in PGlz i
rGE, 2 2 :

thromboxane-Az. *~ o process of

.ty of physiolosi G by in .
PGs have a variety & 1o by, P motaxi
s " mediated perpetus ermeability; :frflgct,:hzf thGT
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g:i:aﬁors, f.as histamine and bradykinin. In addition, there is
ation ol some unstable cyclic endoperoxide intermediates (toxic
oxygen radicals) which are responsible for tissue destruction ;

The NSAIDs inhibit cyclo-oxygenase activity a

formatic_m of' all PG intermediates and end pfodt?ftsfhsuzmirj:;:i :l:-:
_ lirreversible inhibitor (e.g. Aspirin) and other are reversible (e

Ibuprofen). The effect of aspirin is through inhibition on lsomerasfs

and synthetases, while salicylates inhibit other mediators (e.g. Kinin).

The toxicity associated with the prolong use of NSAIDs is through
inhibition of PGs formation. Some eof the toxic effecfs are gastro-

intestinal ulceration, bleeding dyscrasias, and nephropathy.

The gastro-intestinal ulceration develops due to either direct irritation
(e.g. Aspirin) or through inhibition of PGs formation. The P(s not only
inhibits gastrin and hydrochloric acid secretions but also stimulate
mucous and bicarbonate secretions. This help in maintenance of

mucous barrier and diffusion of hydrogen ions into gastric mucosa.

Inhibition of PGs reverse the situation.

The bleeding dyscrasia develops either due to impaired p
function (deficiency of Adhesion .protein) through synthe
thromboxane synthesis or by depression effects on beone m

hematopoiesis (e.g. phenylbutazone). .

Renal nephropathy may develop either through impain
tubular secretion of proteins. . .

Aspirin
- Aspirin—is used as analgesic, ant
effects, in degenerative joint disez
is converted into an active ingredi
cent of the salicylic acid is bor
distributed in tissues. In phase-
and then reutilized. The therape
* 24-48 hours). 3

Phenylbutazdne —r— s
Phenylbutazone is
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Ieis used as visceral analgesic, anti-inflammation, In endotoxie shocl,

and post operative annlgesia. The dose {s 1 mglkg, IV or PO,

MNaproxen

[t 15 used to reduce inflammation and musculoskeletal pain, The
recommendad dose is 1.2 mg/kg, single dose therapy,

Ibuprofen

Ibuprofen may cause gastro-intestinal tract upset (vomiting in dogs)
mnd dinrrhea. The dose is 10 mg/kg, PO,

Acetaminophen

It is a coal-tar derivative and has analgesic and antipyretic but not as
anti-inflammatory effects. These effects are through inhibition of
endoperoxidase intermediates. This drug is toxic in cats.

its toxicity for this species,

Dipyrone (Novalgin)

It is used as antipyretic and analgesic in dogs and other animals. In
cats is may not be used owing to

A
-
’

- -

Chapter-13

DISEASES OF URINARY S5YSTEM

DEFINITIONS

TE LBUMINURIA) X _ :
Eni,offe”::ﬂm{.ﬁ protein (mainly slbumin) with the urine, This
condition is commonly seen not only in diseases of urina ri system but

lso of other systems. Examples are nephrpsza, nephritis, renal
?nfnrction congestive heart failure, toxemic fever, hanfntum,
h'emoglobi'nul'iﬂ' and myoglahinpria._ In neonates, proteinuria may
normally be present due to high mt{lke of colostrulm. A Fhmm:
persistence of proteinuria may end up with severe musc a_waatm_g and
emaciation. An increase quantity of protein in urme-w:thon..n
leukocytes, red cells, bacteria, or cell casts suggest glomerular _prlutgm
loss, as seen in nephrosis. Presence of prote.:n.wlth bacftana and
leukocytes suggest active development of sepsis in the urinary tract
(nephritis).

TURIA < sy
ﬁ?me passing of (whole) red blood cells in the urine. Hematuria
indicates traumatic injury in the urinary tract. This cond:tu:lq is
commonly seen in purpura hemorrhagica, acute glomt_:rulonepht:;t:_a,
pyelonephritis, cystitis, renal infarction, renal ischaemia, urolithiasis
any where in urinary tract, and enzootic hematuria of cattle.

The indicatio ematuﬁa may be in the form of gross b}ood clots
passed at beginning or end of urination, or passing of uniform red

“-colored (deep red to brown color) urine with or without any clot. In

mild cases of hematuria there may be mere cloudiness of urine and if
urine is left to settle red deposits may be noted at the bottom.
Occasionally, hematuria may be so slight that intact RBCs are oyly
visible at microscopic examination of the sediments. A horse ha_\n

herhaturia after exercise should be suspected of having cystic uroliths.

Injury to the bladder may be identified by the presence of hematuria
at the end of the urination. ;

HEMOGLOBINURIA

It is the presence of hemoglobin in the urine, making the color of urine
from deep red (in mild cases), dark brown (moderate cases), to black in
color (in severe cases). Presence of hemoglobin in the urine will also
give positive (laboratory) biochemical reactions for blood as well a3
protein, without the presence of intact RBCs. Hemoglobinuria i
commonly seen in babesiosis, anaplasmosis, bacillary hemoglobinuna.

B
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& pros:s. post-parturient h-mogtohirwrit, isoni :
opper intoxicstion, and aute poisoning with rap.
h r - _ pe
- l;ri;m fosls). : """’ hemolytic anemia

POLYURIA

i RINURIA It is the passage of abnormally large quantity of urine, either due to
GLO - excessive intake of water and/or diet low in sodium chloride. A’
continued polyuria is the result of decrease tubular resorption. This
condition can be seen when;

-

1) In the absence of antidiuretic hormone (ADH), e.g. central diabetes
insipidus,

1) Decrease effects of ADH on receptors in the ~kidneys, e.g.
nephrogenic diabetes insipidus,

iii) Increase in solutes in glomeruli filtrate beyond the resorptive
capacity of tubular epithelium,

iv) Due to damage to tubules (in nephritis).

Other conditions associated with polyuria are hyperglycemia, steroids
and diuretic administration, or deficiencies of chloride, potassium, or
urea. Persistence of polyuria for a long time can result in severe
dehydration particularly, if water intake is reduced. @~

e - ey
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URAEMIA

It i3 the presence of excessive urinary constituents in the blood and
their systemic toxic effects. This term is used t6 described the clinica]
syndrome, when there is complete loss of function of most nephrons,
which occur in the terminal stages of acute or chronic renal
insufficiency. Several uremic toxins have been associated with viremic
process, these may include urea, parathyroid hormones, and
p}":r;sphqrus. The predominant eclinical signs in large animals are
depression, anorexia, seizures, encephalopathies, progressive weight
loss, oral lesions, melena, gastrointestinal ulcers, and accumulation of-
excessive dental tartar, o

UROLITHIASIS .
Syn: URINARY CALCULI

[.}fuljthiasis 18 the formation of calculi (urolith) in urinary tract
(kidneys, ureters, blad_der, or urethra), caused by inorganic or organic
solutes, and characterized clinically by abnormalities in urination.

Renal caleuli or nephroliths: Kidneys are the most common sites of
calculi formation and lodging. It is characterized by signs of
abdominal pain, occasionally hematuria, other signs of nephritis, but
in animals, it is rarely diagnosed at antemortem examination.

Ureteral calculi: Calculi after formation in the kidneys if dislodged
may reside any where in the ureter(s). It could be either unilateral or
bilateral. Hailateral ureteral calculi is characterized by signs of

hydronephros™® Bilateral ureteral calculi is characterized by signs™of -

anuria, acute ‘renal failure, and usually ends up with death of the
animal. .

Vesicular or cystic calculi: Urinary bladder is the 2nd most
common site of-calculi formation and lodging. This site of calculi
lodging is characterized by anuria or dysuria, hematuria, and
distention of bladder at rectal palpation. ¥ o4

Urethral calculi: Urethra is the most common site for calculi
lodgement in animals. It is characterized by partial or complete
obstruction of urine, dysuria, abdominal pain, and if rupture of
bladder, uremia, peritonitis, and death within 2-3 days. -

ETIOLOGY . _
Uhis condition is seen in all species, with all age groups, and animals
o both sexes, but clinical disease is exclusive seen in males,

o

b
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particularly if castrated in young age, and those fec]l on Concentzy,.
rations (feedlots). Certain soil types and pasture p ants Containip,
high concentration of oxalate, estrogen, or sﬂaca.ixre !J:npgrt‘ant i
increasing incidence cf urolithiasis. Mos,:tly, inorganic and Occasiona)),
organic solutes precipitated out of solution on a nidus, apd Overa lgng
period form a hard mass as crystals/stones or may Femain ag ,,
amorphous deposits. The calculi are found in all shapes or size fie
from large to small or smoothly rounded to rough surfaced).

i ithiasi be grouped as under:
The etiology of urolithiasis may be gr .
1 Igaectorsg\ihich favor the deve_lo_prngnt of nidus. - :
2. Factors which facilitate precipitation of solutes on a mdus :
3. Factors which favor concretion by cementing the precipitated s,

to develop a calculus.

Nidus (nucleus): It is usually formed by a group of desquamateg
epithelial cells, necrotic tissues, leukocytes, erythrocytes, albumen,
bacteria, or other organic substances collectgc! In urinary tract iy
response to inflammation that favor the deposition of crystals aroypd

itself. ;

PATHOGENESIS : _ R
The pathogenic mechanisms operating in the formation of urolithiasis

may be classified as under;

1. Factors favoring nidus formation; i) Local infection in the
urinary tract, ii) Deficiency of _vitamin-A, causing excessive

* desquamation of epithelial cells), and iii) Administration of estrogen

which also causes’excessive desquamation of epithelial cells.

2. Precipitation of solutes on a nidus; Even in highly saturated
urine the solutes remain in solution form because of a number of
factors, particularly, protective colloids, which remain efficient up fo
certain levels until the limits are increased, and then-follows their
precipitation. For examples; - ‘ ;

i. The pH of urine effects stability of urinary colloids, and the
solubility of some solutes. For example, the mixed phosphate and
carbonate calculi being more easily formed in an alkaline rather than
an acidic medium. :

ii. A high level of silica in grasses can cause precipitation of silicic acid
to form silicate calculi (intake of sodium chloride prevent 1t
formation).

DR
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citrates act as b_u{'fer n ur_ine which maintain calcium in soluti
. by the formation of calcium-citrate complex, but depressio m}
~.ate contents favors the precipitation of caleium salts 5

-' Continued depression of water intake or dehydration, drinki

vy water for long period, or diet containing higfl ho n]_;g ?f
stents (cotton S?Ed meal, alfalfa hay, and sorghum) 3::’&:1Sp i
;ncentration of urine which favors the precipitation of salts cause

_ Hypovitaminosis-D with dehydration, imbalance of Ca:P ratio in

.ot and ingestion of large quantity of oxalic acid are other causes of

_ine concentration of calcium and the formation of calculi.

3 Factors favoring concretion; Certain mucoproteins
.'-.;copolysacchaddes) act as a cementing agent for the solutes and
.05 favor the formation of calculi. These quantity of mucoproteins
~-eases when, i) Feeding heavy concentrate feed and low roughages
- 72d-lot 2nimals, ii) Implantation of diethylstilbestrol (estrogen) for
“:tening, and iii) High dietary intake of phosphate.

CHEMICAL COMPOSITION OF ANIMAL CALCULI _

The chemical composition of calculi varies with species and sex of
.-imal different geological localities; and types of fodder used. Thelre
.-> at least 20 different crystalline substances of various minerals,

rted of forming calculi, in different animals. -

calcium, ammonium,

f
ek gt d goats fed on heavy

¢ Calculi containing carbonates
» cattle, sheep, an

{ maemesium are common in

concentrate fced, sorghum, and clover rich P 1an'ds containing high

- . in grass
Silicate are commof in certal
ate calcull are S hout clover pasture.

‘.”‘\”"“P"ﬁ' ] 356%)““ -
ts (as high B e vich

----------

teine,
% Caleuli containing phosphates, &5 occur).
>mmon in 'c::,’s {::an%hgn andcafmnat’ecan e
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b). Cysteine calculi are small, smooth, round, yellow color, and have a
Waxy eppearance. :

c). Oxalate calculi are white or light yellow color, brittle to hard, and
eliiptical in shape. :

d). Urate calculi are small, brittle to hard, laminated, and yellow or
tan in color.

A preformed calculi anywhere in the urinary tract can cause
obstruction in the passage of urine along with many other
A unilateral but complete obstruction of ureter will

complications.
and if it is bilateral, will cause uremia and

cause hydronephrosis,

" death within few days. Cystic or urethral calculi can cause partial or

complete obstruction in flow of urine and hence are clinically
important. A complete obstruction in urine flow may end up with
rupture of bladder or urethra, with escape of urine into abdominal
cavity, followed with many complications (as chemical peritonitis and
uremia), which may be acute enough to cause sudden death. Other
complications, such as pyelonephritis, cystitis, and urethritis are also

common with urolithiasis.

COMMON SITES FOR CALCULI LODGEMENT IN ANTMALS

Male; 1st 2nd 3rd 4th
Rams Sigmoid flexor Vermiform appendage Bladder Kidneys
Bucks Sigmoid flexor Vermiform appendage Bladder Kidneys
Bulls _ Sigmoid flexor Bladder . Kidneys ----
Stallions Urethra/pelvic Bladder Kidneys ----"~ __
Dogs . Urethra Bladder - Kidneys ----

. (os-penis)
Females;
All spp. Bladder - Kidneys -ama it
CLINICAL FINDINGS : .

Renal and ureteral calculi in farm animals are rarely diagnosed
clinically. Abdominal pain, stiff- gait, arching of back, presence of
R;;lelf- and pus cells in urine are suggestive of ureteral or renal
calc :

In cystic cal_culi, the evjd_ences of dysuria, hematuria, abdominal pain,
and other signs of cystitis are common. A large calculi, both in cattle

_or horses, can be palpated by rectal examination. Signs of abdominal

a_in gkicking of abdomen, treading, swishing of tail, grunting, and
=inding of teeth), with complete er partial ebstruction with dribhlire



of blood stained urine are suggestive of urethral calculi. There may be
frequent attempts to urinate with out success in passing the urine.
Distended bladder can be palpated at rectal examination. The
swelling resulting from caleulus lodgement can some time be detected
at the sigmoid flexure.

In cases of complete urinary obstruction, the sheath is usually dry, but
occasionally small deposits or crystals can be found at_preputial hairs.
Rupture of bladder can occur, if the obstruction is not removed, which
follows by the escape i ive tissues and ventral
abdominal wall leading

uraemia following a state of coma. Ruptured bladder with collapsed
wall, floating or submerged in urine can
examination.

In dogs, additional signs of dfarrh
may also be present. In horses clinical signs are similar to cattle. The-

additional

CLINICAL PATHOLOGY

In early stages of urolithiasis, there may be an increase in

erythrocytes, epithelial casts, and crystals in urine. An increase in .

protein contents and pus cell may also be present if it accompanied
with bacterial infection. An increase in BUN and creatinine is an
indication of uraemia, Radiographs may help to identify the location of
caleuli in rams, bucks, and dogs. Chemical analysis; optical or X-Rays
crystallography of a calculi may be necessary for the identification of
its chemical elements (also for its future prevention and control).

’ Tg
NECROPSY FINDINGS E g g
Caleuli can be found in kidneys or bladder in normal animals dying

due to other diseases. Uni or bilateral hydronephrosis may be an
outcome of ureteral calculi. Rupture of bladder wall or urethra with
escape of urine in the surrounding tissues can be identxf.ied'l{cause of
death is obstructive uroliths. Evidences of chemical peritonitis can be

seen in prolonged cases of bladder or urethral rupture.

DIFFERENTIAL DIAGNOSIS . &
Non-obstructive calculi can be confused with pyelonephritis gr Cysti;

but differentiation can be made by rectal examination of cystjs caley)
in large animals, or radiographs in small 2nimals. Other causes ng
colic (see equine colic) are not assocx.fit:ed witn urination abnorm 3litiasl
Tenesmus is often present in coccidiosis, salmonellosis, anq rabie,
along with predominant enteric and neurologic signs in thess
diseases. Acute ruminal impaction with dehydration may .
associated with signs of anuria, but physical and clinical examinatio,
can help to differentiate i.t from_urol.ithiasis. The Presence of erystals
on the preputial hairs with other signs of dysuria 4re Suggestive of

obstr_uctive urethral uroliths.

TREATMENT AND PREVENTION
The treatment of obstructive caleculi is primarily surgical, primarily
aimed to relieve obstruction and re-establishment the flow of urine. In
dogs, the main aim in urolithiasis is to relieve obstruction, This can be
achieved by passing a catheter and p

the bladder followed by flushing the urethra with saline solution, [f
this procedure fails to dislodge urethral

correction is indicated. :

It is not practicable to expect f:}iat-calculi can be dissolved by medical

at normalization of

prevented by adopting some general measures, Following steps should
be kept in mind while prescribing medjcal treatment, ey

1. Aminopromazine haye been reported ¢ have good effects in cases of

‘obstructive caleuli in feedlots. :

ii. Administration of antispasmodic drugs in early urethral calculi will

provide relief of pain and may a]] i :
dll caleulys to pass oug _ow ey relaxation of urethra

1ii. Elimination of infection by the use of antibiotics may be necessary
isease, E

fo; Prevention of further Progression of the g

iv. ; idi '
a:o(iiiha;iii;ii.;?ig; Pg‘ (acxdx? to alkaline and vice versa) may help to
e certain type of solutes and future calculi

v. Alteration of the body metabolism through use of certain drugs' may

€ necessary for 4; i i i
y sruption of suitabla environment for
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entificatio i ] we £
ation of chemical nature of calenl; 1s essential in order to

' future 1 tak - -
i future intake of those chemicals in feeq containing them.

-~y

recipitation of excess phosphorus.

Administration of vitamin-A particularly in dry season may

TS0

e2d should be balanced of caleium and phosphorus to avoid

-2crease the excessive desquamation of epithelial cells, which favors

:he deposition of solutes.
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;; hs, and bulls, at the ageof 1.5-2
m rg:iucg the incidence of

‘rate animals at proper age, ie. rams/bucks, at the age of 5-6

llow small

* FOR PHOSPHATE CALCULI

o ——

j F AT mainfain urine pH 6.5,
T 2r alkaline urine use urinary acidifiers to hosphoric acid,

years (ie. after sexual maturity)

urolithiasis. This postponement of

tion till r 2ge allows greater development of urethra which
iy pmgiexa;?alml\tstopassmtﬂsﬂy.butdo not stop the

35 of calculi formation.
*.ther development of preformed calculus ean be ;frevented by

-’.ofinfectionb!them"‘aﬂ_ o g

;'__-;_a..__.gw mﬁd‘mm orp
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de nce of phosphate calculi, and

- e duce the
:do in diet can partially re
of calcium chloride in '
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i li. Raise pH to 7.8 by adding sodium bicarbonate jn diet,
ahe

[
e — | ——— 1y

iii. Promote water intake to dilute saturated cysteine, and

solubility of cysteine and increases jts excretion by forming a
Penicillamine-cysteine-disulfide complex.

C.FOR URATE CALCULI 3

i. Use of Allopurinol (xyloprim), @ dose of 5-10 mg/kg, czn lower the
urinary uric acid Jevel through reducing the Serum uric acid
concentration,

ii. Diet should be low in animal protein and high in vegetables,
iii. Use sodium bicarbonate or sodium citrate to increase urine pH,
and ;

iv. Decrease ammonium ions concentration and also avoid the use of

urinary acidifiers.

D.FOR OXALATE CALCULI - : g
1. Oxalate calculi should be removed surgically at first preference, and

ii. Avoid the use of pasture containing high oxalate contents.
E. FOR SILICEOUS CALCULI

1" These calculi can be prevented by adding sodium chloride in diet

which reduces silicic acid concentration in urine,

ii. Feed rich in silica should not be given to animals prore to high
thiasis.

F.FOR CALCULI CONTAINING CALCIUM SALTS

L Calculi containing calcium can be prevented by addinz sodium

citrate in the feed, S 30 P :

L. Feeding the animals.at regular intervals and water supply a at
ibitum can prevent calculi containing caleium salts, »

11l Saline water should not be given for lang périods to animals.- 8



PYELONEPHRITIS
Syn: NEPHRITIS, PYELITIS

It is the inflammation of renal pelvis angd parenchyma, usually caused
by ascending bacteria] infection, and characterized by Pyuria,
hematuria, dysuria, and bacteriuria.

Staphylococeus aureus, Pseudomonqs
d some un-identified diphtheroid
» Were common isolates, Most of the Organisms reach the

PATHOGENESIS .

Presence of bacteria and Stagnation of urine are important factors for
ascending  angd colonizatjon of . infection in the renal
pelvis_/parenchyrna. Stagnation of urine may be seen if urethra or
ureters are blocked with cell debris produced by local inﬂammat_:ory

gradual loss of body condition, poor appetite, emaciation, ;m[d
temperature, and development of pitting edema resulting from
hypoproteinemia. Rectal examinatio nay | o '

b!addyer (cystitis), cord like ureters (ureteritiz), inflamed kidneys with

absence of ishulztion (in catile), and pain at palpation,

n may reveals thick walled 53

LINICAL PATHOLOGY : RER :
1(31 al':'\ﬁe Pyelonephritis, microscopic examination of urine may Tevey)

the presence bacteria, leukocytes, RBCS:. and other cell debrig In
chronic cases, increase in pus cells, high Protein contongs and
bacterial count without the presence of chmcql signs are COmingy
Complete blood count may reveal IEL.lkGCﬁDSIS (in acute s, es)
hypoprotcinemia, increase blood urea nitrogen and creatine contents
(in chronic stages). Plain X-Réys may not be dxagnc_;st:c, bt.:t Contragt
radiograph. can help in identification of renal lesions. Fine Needle
biopsy technique may be used for the identification of the Causatiy,

acteria and associated histological changes.

NECROPSY FINDINGS R
%Eg{ening of bladder wall, inflamed cord like ureters, ang enlargeq

idneys with absence of lobulation (catt!e)_ can be identiﬁec_i at gross
examination. Affected renal parenchyma may reveal the evidences of

ion, ulceration, or necrotic changes,

DIFFERENTIAL DIAGNOSIS -

Presence of pPyuria, hematuria, dysuria, and bacteriuria are indicative
of urinary tract infection. Dysuria and presence of traces of RBCs in

characterized by anuria, dysuria, Presence of RBCs, without presence
of much pus cells ang bacteria. Plain radiograph may help to diagnose
uroliths in smal] animals. ; .

TREATMENT

Specific antibacterials shoulq be selected through the prior knowledge

' of the followings;

p Sensiﬁﬁty of the causative Organisms,

1. Required concentration of antimicrobial jn urine and renal
Parenchyma, »

il * Activity of antimicrobialg at different pH values,
iv) Its toxicity or contra-indications,

v) Total expenses for treatment, apg

vi) Com patibility with other antimicrobials or drugs.
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hrosre
iy,

-ticaemia, s'hock, dehydration
moconcentration. This condition n;ay also

:ociated with adverse drug reactions, acy
ser burns, and major surgeries. Renal 'ischaemia
 trombosis or embolism, in renal vessels, causing sudden stoppage

1 evinnl 1
i supply to localized or generalized rena] parenchyma. Chronic

“alischaemia has been seen in chronie circul
: onic cir i i :
"gestive heart failure). o wsniciency (e.g:

ATHOGENESIS

¢ pathogenic mechanisms operation for the development of ren
haemia, i the most of the above mentioned etiolggy, have be.::nl
. °°=¢ previously. A sudden reduetion in flow of blood and anoxia
» futcome of many of the conditions mentioned above. This may
sul{ in sud deq va:_;cular collapse and hypotension within the kidney.
' 2euty reduc_tior'f in glomerular filtration and tubular resorption will

- 2 disruption in cellular metabolism and ischemic nephropathy.

- “2velopment of pathological changes (due to severe anoxia) varies _

© wocal tubular or glomerular degeneration to diffuse necrosis of
- “ortices and medulla which end up in renal insufficiency.
~7won of tubular resorptive function will lead to the accumulation *
- metabolites within the bloed (e.g. BUN) and severe uraemia.

“VICAL FINDINGS 3 - i
-~ nical findings include oliguria, anuria, and other signs of
* Among those anorexia, tucked up abdomeq, depression,
‘“weakness, hypothermia, vomiting (dogs), and in lale‘r stage
“€rs are common. Mild attacks of colic and la_mmlhs are
2l signs  in horses. Diarrhea, hematuria, and/or
“inuria are often found concurrent in acute cases. An

~

ia
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ammoniacal or uriniferous smell from breath can 3159 be observec
from effected animals suffering from acute renal insufficiency.

CLINICAL PATHOLOGY B :
An increase of BUN and creatinine levels and low urine specific
gravity are good indices of degree of renal insufficiency. Metabolic

acidosis can also be identified at laboratory examination.

NECROPSY FINDINGS -

Macroscopically, renal cortex appears pale and sw_ollen, _and h?.;'e
distinct lines of necrosis at cortico-medullary junction. Histological
examination may reveal degenerative and necrotic changes in tubular
‘epithelium and glomeruli. The basement membranes of tubules can
also be found necrosed and disrupted.

DIFFERENTIAL DIAGNOSIS

Evidences of oliguria and anuria in the presence of diseases
characterized by ¢irculatory failure are suggestive of renal ischaemia.
Glomerulonephritis and nephrosis may have similar clinical picture
without the evidences of circulatory failure. .

TREATMENT : : 5
1. Treatment of the primary cause of circulatory failure as menticned
in the etiology. . - -




T RRE——————————mmmmmmme

Symptomatic and supportive treatment should be provided which
i include the use of sedatives and tranquilizer in cases of anxiety
d colic, and adequate caloric diet to reduce endogenous catabolism.

Hemodialysis in acute renal insufficiency (only if required_and
ssible).

ste: Use of calcium salt should he restricted in cases of acute renal
haemia.

‘ognosis: If the renal function can not be restored within 48-72
urs (indicating acute renal failure), prognosis is unfavorable.

"~ CYSTITIS

is the inflarc mation of the urinary bladder, usually caused by

cterial infectior , and characterized by dysuria, hematuria, pyuria,
d bacteriuria. ' :

‘IOLOGY

rious causative organisms have been isolated ffo_rﬁ cystitis in-
imals (see pyelonephritis). These bacteria may enter the bladder
her though. urethra (ascending infection) or primary infection of

th the introduction and colonization of infection are stagnation of
tne and injury to the bladder wall. These may be associated with-
sthral or cystic calculi, advanced bregnancy, dystocia, vaginal

olapse, paralysis of the bladder, and use of (ccntaminated) catheter
d obstetric instruments,

stitis can also be associated with non-infectious causes, incfudir;g
1g term feeding on Sudan grass and hybrid Sudan grass, and
dcity with different fungi and Bracken-fern.

\THOGENESIS

rmelly, any bacteria entering in bladder is evacuated out by

ysical emptying of bladder before colonization process. Predisposing

-tors, such as trauma to bladder wall and stagnation of urine,

Alitate the colonization and development of infection. The

Aammatory response varies from fibrinous to catarrhal, purulent, -
wrrhagie, proliferative, or hyperplastic types, with or without

velopment of toxemia or septicemia.

{GS x :
gLU\jCﬁﬁfgﬁ{_ﬁﬁt sign-of cystitis. Itis charactenzed by
ysuria :

’ 2 bity of 4. - idens

: : vith passing of small quantity Urine &
desire to_ud“%ateg;unting- The affected animal keep.p ta Oltep
accompamresomjé time after urine flow has ceased and with ,

: ia 1 develop if . ol

pass urine. Anuria may P U uratp.

d with pus or blood cells._The urine color p, 3

compleiéelfy r?,iqﬁﬁdish (due to blood) to turbid (due to pys ceilsiyah;'
Changl-?as Ostro ng odor. Rectal examination may expose Unifony
may

osture fo
Expulsive efforts to

: lar thickening of bladder.wall along with evidence of oy, *-vhiﬁ
. 1uregu 4 :

palpation.

igns of acute cystitis are moderate fever, ang,,.
Supp}ementa;rgdsﬁséual loss of body condition. In dogs, addit;‘:::j
eplacxatt{oﬂémiting and diarrhea could also be noted. A Midergyy
signs o 'i" ain as evident by treading with hmc.l feet, k{cking 2t
lajgﬁ;nggg sﬂrishin'g of tail, may also be noted particularly in horses.

: OLOGY - .
l?f[]iiélr?slgﬁi‘ Eia?nation of urine during acute stages may L’}d}tate
the presence of increased num_ber of pus cells, RBCS, trgnséttﬁnal
epithelial cells, and the causative b_actena_. ‘I.‘he urine may have 4
strong odor. Urine color may be red or turbid in acute cys@ltls‘ but ng
physical abnormality of urine could be noted during chronic stages of
cystitis.

NECROPSY FINDINGS

‘Hyperemia, hemorrhage, and edema of bladder wall may b seen g

animals dying of acute cystitis. The inflammatory response may vy,
depending upon the nature of the etiology, from fibrinous, purulent,
catarrhal, phlegmonous, granulomatous, or hypertrophy of bladder
wall. An irregular thickening of sub-epithelial connective tissues vith
rough and coarsely granular bladder surface may be seen in chrosi¢
cystitis. In neoplastic growth of bladder, the lesions may be of nodulsr,
papillomata, smooth hyperplastic, or of proliferative type. In qﬁ'*
caused by Sudan grass or hybrid Sudan grass, a soft mass of caliu®
carbonate can be found deposited at the depending part of bladder.

 DIFFERENTIAL DIAGNOSIS .

Clinically, cystitis is difficult to - differentiate from Pﬁhne?h"f:
because both the condition can deelop together and have s’
clinical picture. The inflamed kidneys can be palpated a e
examination in pyelonephritis, Cystic calculi can be identific¢ *
rectal palpation in large animals, and by X-Rays or ult s
in small animals, Urethral calculi may cause complete or mwmpiﬁ
obstruction iv-flow of urine. In addition, distension of blﬂ_dé” ‘



raction in passing ca " el
§ catheter in ¢ ‘88 and horses are diagnostic of

hral caleuli. Pros.atitis tn d i
. oy P OF%) is characterized by d %
atunia, and pyuria. The inflamed prostate glanddes beyidef't‘jlfl‘;lec:f

v by digital palpation or by X-Rays examination

TREATMENT

| ne ' l.t"t‘ 1

! ..;‘1:’ I'Ii.lmr: :ﬁ;l&;f- ulfwuld be Eiven preferably following culture and
ntibiog analysis of the causatjve bacteria (see pyelonephritis).

2 The bladder may be irrj ated by usi 1 : i
using cathetapanil ayringe_ d by using sterile saline and antibiotics,

3. Change of urina pH, by using urinary acidifier or alkalizers, can

decrease the growth of bacteria growing at their opti i
Diuretics should also be used for thejr bliddar ﬂusﬁ?n;?&:;t‘;.l‘lne pH.

4 Sedatives are recommended only if there are signs of pain in the
urinary tract (Tr. hyoscyamus, or belladonna),

o Symptomatic and supportive therapy, as and if required.

Note: Relapses after discontinuation of antibiotic therapy is common
mourinary tract infection unless the treatment is continued for a
mimmum of 7 days and preferably for 14 days post clinical recovery.
I'lie persistence of infection is due to failure to destroy small foci of
mlection in the accessory glands and the bladder wall.

‘in ocular trauma, _corneal ulceration, trichiasis, entropion, fo

‘to determine, Tilting of head, searching nys

Chapter-14
DISEASES OF THE EYE

INTRODUCTION Eeite
The primary complaints of the owners and clinical signs of diseases of

eye(s) of animals can be grouped into a) abnormal appearance of one
or both eyes, b) the presence of ocular discharge, ¢) the presence of

ocular pain, or d) total or partial blindness.

The abnormal appearance of the eye(s) or periocular region may be
explained by facial or ocular asymmetry, variations in eye E:olor, or
presence of masses at the ocular surface. These can be seen in facial
palsy, ocular tumors, space occupying lesions in the eye, glaucoma,
strabismus, and congenital or heredxtar;_r defect.js .of the c.ye(s)_. ’I‘hc
variation in ocular color is observed in opacities, conjunctivitis,
hemorrhage, keratitis, cataracts, anemia, poisoning, and abrormal

" eye pigmentation. The ocular asymmetry may be seen with orbital

swellings, mass lesions of the orbit, facial nerve paralysis, or
malposition of the eye(s). '

Exophthalmos is the forward displacement of eye(_s). It is commonly
associated with a space occupying orbital mass lesion. Enophthalmos
is the posterior malposition of the globe and is seen with ocular pain
or loss of retrobulbar soft tissues. Microphthalmia is the smaller sized

glaobe(s) and is mostly genetic origin.

The abnormal ocular discharge may be serous or muco-purulent and is
suggestive of severity of ocular diseases. Exam ples are ocular trauma,
misdirected cilia, foreign body, uveitis, ginusitis, and bacterial or viral
infections in eye(s). Epiphora is facial wetting that results from
spillage of tears onto the face. It may be due to excessive secretion of
tears or obstruction in excretory duct system.

The evidence of ocular pain may be identiiigd by the observation of
blepharospasm, photophobia, periocular hyperesthesia, epiphora, and
resistance to physical examination of eye(s). Ocular pain may be n

body, traumatic uveitis, uveal prolapse (staphyloma), and ¢
infections. > : 3
The signs of complete blindness are bumping into objects in &
inability to respond to visual stimuli (light or hand er
other behavioral changes. Partial loss of vision in ani




T

Sneuvening an dim light are findings of partial blindness. The
blindness may be noted in corneal opacity, glaucorna, severe trauma,
aptic nerve dysfunction, neoplasia, and advanced cases of meningo-

cncephalitis

OPHTHALMIC MANIFESTATION OF SYSTEMIC DISEASES

Infectious diseases, neoplastic, autoimmune, metabolie, toxic, and
other miscellaneous disorders can blemish the eye(s). Treatment
without accurate diagnosis may result in multiple adverse ocular
equelae including complete blindness and even death of animal.
Different systemic diseases may have similar ocular findings, because
the eye and adnexa can respond in a limited number of ways. General
physical examination and laboratory examinations must be correlated
with other findings to diagnose primary illness. The common findings
of ocular diseases ara conjunctivitis,. keratitis, uveitis, cataract,
hemorrhage, opacities, and orbital changes usually in one or both the
eyes. Some of the systemic diseases having ocular lesions are as
under.

Borreliosis (Lyme discase); In this disease the development of
uveitis, conjunctivitis, and polyarthritis have been reported in
different species of animals,

Brucellosis; This may cause recurrent uveitis, corneal opacity, optic
neuritis, and retinal detachment along with its typical.signs:. The
disease may be treated with the use of antibiotics (tetracycline or
doxycycline) through topical and systemic routes, A

Leptospirosis; In this -disease a non specific conjunctivitis and

recurrent uveitis may develop along with primary lesiohs of the |

disease, including icterus, petechiation, anf.l . s.ub-_conjunctival
hemorrhages. Treatment with broad spectrum antibiotics is useful.

Miscellaneous septicemia; Ocular lesions ‘may also develop with
septicemia of known or un-known origin. Uveitis is the most' common
sign and usually due to direct bacter{al colonization, toxins, ‘or
‘mmunologic responses to primary infection. Use of broad_ spectrum
antibiotic is recommended for primary septicemia.

Toxoplasmosis: Toxoplasma gondii infection may involve uvea,
telina, or optic nerve, and cause granulomatous or non gr?nul'omat_ous
‘ype ocular lesions, Sulfadiazine and Trimethoprim combination gives

geod response in this disease.
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Mycoplasmosis: Mycoplasmal infeci_:ion particglarly. in
cause lesions in the eye also. These include conjunctivitis, ke
uveitis, and exudation in the anterior chamber, Tylos;

e n
tetracycline may be used for mycoplasma infection. ;

My
ratipy!

o
Infectious bovine kerato-conjunctivitis; This disease:is :
called as pink eye disease and caused by Morax:ella bovis infectioio .
Kerato-conjunctivitis, uveitis, and corneal opacity and uleerg A
important clinical signs of this disease.

Chlamydiosis; Conjunctivitis, rhinitis, pneumonia, and faye, e
common signs of chlamydial infection. The ocular discharge may b,
serous to mucopurulent. The causative organism respond well t,
tetracycline, chloramphenicol, and erythromycin treatment.

Ehrlichiosis; Ocular findings with this disease are conjunctivits
corneal opacity, uveitis, retinitis, and optic neuritis. This disease can,
be treated with tetracycline. Corticosteroids needed to be ugeq for
uveitis. )

Canine distemper; In this disease conjunctivitis, keratitis, optic
neuritis, and blindness are common ocular lesions. The Presence of
viral antigens can be identified in ocular cytology examination, [J,.

;fagcinated young dogs are of. high risk in developing the ocular
esions. ; ;

Infeci_:iou_s canine hepatitis; In this disease uveitis is common
complication in dogs. Other ocular lesions, i.e. keratitis, ocular edema,
and glaucoma may also be present.

disease are uveitis, keratitis,

. and necrotizing vasculiti . Symptomati
treatment is applied for ocula g vasculitis. Symptomatic

r lesions in this disease.

Diabetes_ mellitus; In this metabolic disease bilateral progressive
c:ataiuract1 15 typical ocular lesion. Diabetic retinopathy is common
ocular lesion in map, A blood - glucose determination is wse as
screening test for the Primary disease. ; R .

:Neoplast'%c diseases; Various types of neoplastic diseases may

€ye and compromise its normal

» affecting other organs as well. Some of the
i Iymphosarcoma,

ermangi ibro:
mangiosarcoma, .ibresarcoma,

ad €nocarcinoma, sarcoid



il urine pH is acidic then sulfi :
1 , soxazole, tetra :
rofurantoin, and sulfadiazine » tetracycline, cephalothin
dullary diffusion. In alk
we the similar effects, For ampicilli S
B e . illin, ceph "
H of urine is immaterial. » ¢ephaloridine, and cephalexin,

aline uri

Combination of sulfadiazi

fiotran, Tribrissin) are excreted through
twbular secretion. Both of these d
vith folate metabolism and have

glomerular filtration and

Tugs act on bacteria by interfering
Synergistic action.

2. Diuretics .have flushing effects in the urinary tract infection and
urinary acidifiers or alkalizers cha

the environment suitable for the growth
drugs are considered to having bacterios

mlections and are commonly used as
antibiotics.

Acetazolamide (Diamox), @ dose of 10 mg/kg, or Furosemide (Lasix), @
dose of 4-8 mg/kg are used as diuretics. y

‘lonobasic sodium acid phosphate, @ dose of 60-120 gm/LA/day, in 3
divided doses, Ammonium chloride, @ dose of 10-15 gm/LA/day,
Mandelic acid, @ dose of 500 mg/SA, Ascorbic acid, @ dose of 100
M5'SA, Methionine, @ dose of 200 mg/SA, or high protein diet help to
decrease the urine pH. Use of Methenamine mandelatg
(Mandelamine), @ dose of 0.25-1 gm/SA, 4 tlm"-: aa d?el ‘“:0
Methenamine hippurate (Hiprex), @ dose of 1 gmlS LR etp
increase the urine pH. S

st S g ith
3. Use of enzymes, such as Streph’kmas.e’ Strept?idomas:i;:g:;?o? of
°ntibiotics are helpful in lysis of fibrin tags, lz;pep%ritis.
antibiotic, and so good for treatment of chronic pye

4 A good plan of supéortive therapy

prevent further loss of body condition. routine supportive therapy
anabolic steroids can be administered as a

iation. Any stressful
hen there is progressive weight !955;'_“1 emaciation. ADY |
_agz,I\'ity_to the animal s‘hould_be avoided.

' i ith
hritis are usually assocnatce:gm\gon
Pt.raindit:atre.'zl in such cases.

there is no edema.

1 ne
NB: Chronic cases of pyelomn
lyuria hence diuretics are =
<.t should be provided as long i
: ic reci ins the folio
inavry acidifier or antiseptic recipe contains
ina €

prim, (Bactrim, Septran, -

be adopted in order to
Shou]%it:min-g complex and ;

$

"
1
1

- cause nephrotoxicity if used with furosemide.

_E. Restriction of -water ma
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Ammonium chloride 15-20 gm
Potassium nitrous 15-20 gm
Tr. Hyoscyamus 20-30 ml

Hexamine (methenamine) 15-20 gm
water QS

|
Sig. Mft haust, single dose for large animals. |

Note: A. Cephaloridine, cephalothin, colistin, and kanamycin may

B. Use of acidifiers may tend to halt precipitation of crystalline
sediments (in bovine). But don’t use urinary acidifiers when metabolic
acidosis exists.

C. In infection with urea splitting organisms, use antibiotics .which are
effective in alkaline pH (gentamicin, kanamycin? streptomycin).

D. Antibiotics should be used continuously at least for 7-10 days post
clinical recovery. - L

y enhance urinary concentration of
antibiotics. :

NEPHROSIS
Syn: ACUTE RENAL FAILURE

Nephrosis includes degenerative changes in renal parenchyma,
characterized by oliguria and uraemia in acute cases, and polyuria,
dehydrat_iun, and progressive loss of body weight in chronic cases.

ETIOLOGY

The common causes of nephrosis in animals are either intake of toxic

substances (called nephrotoxins), in large dosages or for a

considerable length of time or development of renal ischaemia.

neogﬁ\wqg are some of the nephrotoxins included in the etiology of
rosis.- .

ifferent compounds or formulati

thallium, selenium, copper compound, lead,

h : i co
gx:]sa};t?ms, highly chlorxqated ‘hydrocarbons, ethylen.:e__
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2. Use of certain drugs; Like antibiotics of aminoglucoside group,
including neomycin (the most common cause), gentamicin, kanamycin,
amikacin, and streptomycin. Other antibacterials like amphotericin-B,
oxytetracycline, cephaloridine, monensin, and sulfonamides are also
known to have nephrotoxic effects. Anthelmintics like benzimidazole
compound (thiabendazole), phenothiazine, tetrachloroethylene, carbon
tetrachloride, have nephrotoxic effects. Ovyer dose of calcium salt may
cause nephrosis in animals having dehydration. Non-steroid anti-

inflammatory drugs, if used in higher dosage for long time, in horses,
¢an cause nephrosis.

3. Cgrtain Poisonous- plants such as Acorn (Oak-buds) or plants

g high oxalate contents can cause nephrotoxicity.

4. Fungal toxins (Ochratoxins and certain other mycotoxins) are also
known ca uses of nephrotoxicity in animals and poultry. v

9. Endogenous and €xogenous toxaemias, by-products of excessive
degradation of protein, myoglobin, and hemoglobin are known' to

cause degenerative changes in the renal tubules, particularly if
dehydration is ajso Present. In certain other diseases causing severe
dehydration and icterus nephrosis may develop as a secondary
complications. : E

7. Venoms_of certain snakes,causing slow poisoning may also end up
in nephrosis, . :

PATHOGENESIS - : .
Renal tubules have high metabolic rate and are very suscept:b]e_tu the
direct effects of toxins that cause Inactivation of cellular enzyme

Systems. Most of nephrotoxins have degenerativg effects on cells of -
renal tubules tesulting. in obstruction in flow of glomerular filtrate _

‘5 disrupted, tubular swelling and their sloughing will' occur.
-vephrotoxicity mostly occurs in patients with acute dehydration and
szpticemia that are not given adequate fluid therapy. Intracellular
aceumulation of caleium salt can play a major role in cellulas deatt:.

o ﬁ\\‘“__""_“"

e
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e

: i ) :5truction of
emia, there is des the
es of renal ischemia, Ry f e
lIJns::xsent membrane, making the ePlthChag Eegeneratzc?n mpossiy
[Igenal cortical necrosis is a \'.'1‘despltead t:.l > ai Il‘)ﬁu:lmsls)' In Chrgy
cases of nephrosis, there is impairment in tubular reSOI’ptian

: solutes which may result in polyuria and albuminuria,

, FINDINGS 5 g
ﬁlgife%isoning the clinical signs of acute nephrosis are maskeg

: imary disease (acute toxicity). In acute pe hro
other -SIgnsrozzing;: j;dema, and signs of uremia (je. an;:;re,‘
ol_lgu;la, Ph othermia, = depression, weak pulse, and blegy;
d}arr e_a,) U{ciration in oral cavity and vomiting are additiong) s
qlathESlséhronic nephrosis is characterized by the dE_Vel_opment
;:{1) : ;!Icl)ﬁsa. progressive dehydration, weight loss, and emaciation,

PATHOLOGY : 4
ICnLaIngti‘phrosis proteinuria, increased serum blood urea Nitrog

and creatinine levels are diagnostic. In f:hronic cases a low in yy
specific gravity with or without proteinuria are common.

SY FINDINGS : -
EﬁEgi(t)eP cases the kidneys appear slightly swollen, pale, 5

ily. Histological
dematous. The capsule can be peeled off easi g
;r:;lence of cloudy swelling, fatty degeneration, and tubular necro

are common findings.

DIFFERENTIAL DIAGNOSIS Bt 5
History of intake of nephrotoxins, characterist.xc clinical findings, a
absence of pus cells, RBCs, and bacteria in urine are helpful findin
te differentiate it with pyelonephritis.

TREATMENT . R
The lines of treatment adopted for nephrosis may include;
1. Specific treatment, if the cause is established.

2. Symptomatic treatment includes, the use of diureti_cs fqllo“pni W
administration of rehydration solutions, particularly in oliguria. l'ctli
dehydration, electrolytes imbalances, and acid-base i}bnonl“a“:h
should be corrected first with proper isotonic fluids, particularly i
polyuria is the predominant sign. Fluid therapy is rest_ncted mlopi
of oliguria when there is pitting type edematous swelling deve

at the subcutaneous tissues.

F ic diet
3. Supportive therapy should include the use of high caloric di¢ .

PR . " P X @
order to minimis endogenous catabolism. Vitamin-B cﬂmPl&_
_A
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nd their use in domestic animals is limited {see NSAIDs).
three common NSAIDs drugs available, ie. flunixin
enylbutazone, and acetyl salicylic acid, the former is
ularly for uveitis.

nic drugs are also in use in allergic conditions and

therefore these can be used in veterinary ophthalmology, e.g. allergic
conjunctivitis. Miscellaneous anti-inflammatory agents, e.g. Megesrol
acetate, azathioprine, cromalyn sodium, and cyclosporine, if available,
can be used in animal practice for the same purpose.

. TRAUMA TO THE EYE(S)

Traumatic injuries to the eye(s) are common in domestic animals. This
includes trauma to soft tissue of the eye as well as orbital rim and
supra orbital process of the frontal bone. Trauma to the eyelid and
nictitating membrane may range from simple swelling (blepharo-
edema) with or without hemorrhage to extensive laceration and
avulsion. Orbital ‘
traumatic puncture of eyelids, nictitating membrane, and conjunctiva
by hooking on bolts, nails, chains, wires, fixed objects, or locks.

The onset of swelling may be sudden. Animal may be off feed and feel
much .discomfort. In untreated cases complications such as severe
chemosis, keratitis, cicatricial entropion or ectropion, and
conjunctivitis may follow. For therapy the basic principles of wound
treatment should are followed. It includes suturing, local use of
ointments containing msammvznm..mdzgoﬁnm.. -and anti-inflammatory -
(DMSO) drugs, ice packs, and systemic use of NSAIDs. ;

Trauma or. laceration to the conjunctiva may result in chemosis and"
hemorrhage in the eye. These may resolve without medical therapy,
however, antibacterial eye ointments may -be used to prevent
secondary infections. Corneal injuries, lacerations, trauma to ﬁrm. lens,
vitreous humor, retina, and optic nerve may be treated unS.aE.m_w.
keeping in mind the nature and extent of the insult, noSE_nm.Soﬁm
encountered, intended use of animal, its economic value, and financial
considerations.
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[t is_the inflammation of conjunctiva (both bulbar and palpebral

mucosa ornea, caused by a variety of agents, both infectious and

ind characterized by hyperemia, swelling,
and ocular discharge.
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ETIOLOGY ; 2y
A number of etiological agents are known to causs kerat,,
conjunctivitis in different species of animals. Some of them gy, i

under.

Viral causes; Infectious bovine rhinotracheitis, Zmﬁmg:._. catarrhg
fever, Bovine viral diarrhea, Blue ncdw.:m. wm..::m S_.m._.a_:so.
bsmE.do:Em. Canine distemper, Infectious ecanine hepatitis, and

Feline infectious peritonitis.

s ickettsi ; Infections with vay
Bacterial and Rickettsial causes; o atious
Ewnow_mmam species, Moraxella bovis, Leptospira spp, Listeria

" ‘monocytogenes, Streptococcus equi, and Rickettsia conjunctivae.

Myecotic infections; Mycotic infection with bmﬁ.m..@&?m.. Oms&.mm Spp.
and other fungi are known to cause kerato-conjunctivitis in different

‘'species of animals.

Parasites; Different eye worms, such as Onchocerca spp., Thela.j,
spp. Filarid worm, Trypanosoma spp., .mﬁa. Emw.“unom:nm kerato- -
conjunctivitis and other ocular defects in %m.mhmsﬁ, animals.

FPhysical or chemical agents: Kerato-conjunctivitis may also b:
caused by - physical trauma associated with accidental blow ¢
introduction of dust, smoke, awns, thorns, other foreign bodies, and
irritant chemicals in z.S eye(s). B Pt

Allergic conjunctivitis; It may be noted when introduction of
foreign protein, pollens, or drugs locally into the sensitize 1 nucosa.
= : ;

CLINICAL FINDINGS X

This disease may be unilateral or bilateral, local or systemic of origin.
The clinical signs of acute conjunctivitis are variable, and include
excessive lacrimation (weeping eyes), injection of conjunctival vessels,
chemosis,  keratitis, . photophobia, cloudiness of cornea, -and
blepharospasm. The .discharge. may be lacrimal, serous, to
mucopurulent type depending upon the cause. There may be systemic
involvement along with Inflammation of regional lymph nodes in
acute cases. In chronic cases there may be the presence of epiphora,
.hemorrhages, formation of follicles, or masses at the conjunctiva
without much hyperemia ang systemic reaction. :



CLINICAL PATHOLOGY

in conjunctival scrapi
\:"".': 1 1
causative bacteria may be observed in

REATMENT
he line of treatment includes the us

sed ibioti

i ::-‘lc’;(iin ig:;gum Y anh.bt.opcs or mon-irritant antiseptics,
- workadi i ﬁconj_unctlvnt}s of infectious origin. Infected eyP:
o e ally with non-irritant antiseptics or using normal
salir .19.: : de e lnshllaufm of antibiotic. Antibioetics or steroids may also
he use b.} sub-conjunctival injections. Foreign body should be
removed with care befi B
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relieved b_Y lns.h.llfltmn of 1% atropine sulfate. In allergic cases (and
acute conjunciivitis) eye ointment containing steroids (and antibiotic)
may be recommended. Surgical intervention is required in removing
maldirected hair, ocular masses, and parasites. Vitamin-A may be
recommended as supportive therapy.

_ CATARACT

Itis :'ﬂe opacity the iris and lens mostly due to inﬂan:tma_bory origin. It

~2y be primary or secondary and unilateral or bilateral in occurrence.

- ruminants the cataract is seen in specific diseaﬁ o& infectious
T : 2 2 er causes

~rizin, e.g. Bovine viral diarrhea and blue tongue. The o

+r= traumatic injury to lens, instillation ofmt mﬁf g

:~4 as complication of diabetes mellitus. 7 ot the lens (complete or

znility. A genetic or congenita ORBIEER. L O ieg of
-camplete) may be seen at birth in :

The cataract may be observed classified according to
:n3 by visual examination of Lhe eye- R.’”’h either partial or

” fundus reflex 15 seen within
he extent to which 8 2 sbserved as dark ® ¢ bluish, white,

csmplete. Cataractous changes aré lens may >

the !r',leld of reflected light. The ame:tw lens. D@enduzm:?;:
.- gray. There may also be he .[W__!ﬁl.be B ey b
extent oflesimmm d": "“f W{d Ytion
- ngenital cataract, complete OF T, yreatmen condi

- -m at birth. In food agimals pras

'+ considered wasteful.

e of topical ophthalmic ointment

ore medical treatment. Blepharospasm can be °

‘ aswhitespdd.'nilky appearance of the -
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. and glycerine), and provision of aqueous drainage. For the later, any's

GLAUCOMA

It is the increase in intraocular pressure beyond that compatiNe with
vision. It may be caased by either excessive production of aguesws
fluid or blockage in its drainage. The glaucoma may cause damage tg
optic disc and retinal epithelium, which may result in bFadness 1
the affected eye the eyeball appears enlarged, injected conju
opacity of cornea, irreversible blindness, dilatation of pupil with loss ~
of pupillary reflex, serous to seromucoid discharge, and pain at |
palpation. The intraocular pressure can be checked by tonometer of

digital pressure.

The treatment endeavors for this condition ir.;h_nde local use of rmnue ]
drugs (pilocarpine), carbonic anhydrase inhibitors (acetazolamide),
sympathomimetics (epinephrin), use of hyperosmotic agents ( mannitel

bypass surgery has been shown to be of value in both dogs and man.

OCULAR PARASITES

A number of parasites (adult or intermediate stage) can invade eye(el
of animals, causing vision damage of varying degree, and reducing |
their economic value. Some of the major parasites of eye are as under.

Ocular Onchocerciasis; Onchocerca microfilaria, a non infective
intermadiate stage, during accidental migration can infect cornea and
conjunctiva (of horses). It can incite an acute inflammatory response
within the infected eye. The clinical disease is characterized by
kerato-conjunctivitis particularly at temporal limdus, chemosis,
hyperemia, lacrimation, and blepharospasm. The line of treatment is
directed toward the control of inflammation and elimination of
parasite. For conjunctivitis, local, sub-conjunctival, and system use of
corticosteroids may be used. Antibiotics may be recommended for the
control secondary infection.

Ocular Habrohemiasis; Larvae of different spp. of Habronema are
deposited on eye while feeding of fly on ocular discharge. These
migrate to conjunctiva and other deeper tissues and produce a 3
granulomatous inflammatory reaction. The lesions are usually
medial canthus in the form of proliferative non-hesling we
Demonstration of the larvae in the granulomatous lesig

fistulous tract is diagnestic. Treatment should include l
anti-inflammatory drugs and systemic of anthelmintics |
Fly control during their active season is also recommean
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tation of different Species of Thelazia DISEASES OF THE EAR
¢ of different animals is a commensa] -
TISAC signs are kerato-coqjunctivitis, ! ;
> 12e motile parasite (8-19 mm long of OTITIS
ty be_ Seen ip conjunctival sac. The : : :
ually i ; 2 : iti . Tiddi.
¥ Wi salim ﬂu_s hmg‘or futcp E < ] Inflammation of exta=nz! aar is salled as otitis externa, miga
\ = g - ot'il:is"media, and internal ear as otitis interna. Otitjs media;
anifestation of Nasa] bots; Lén'ae of Oestrus WS can = ORS00 J30PT Schukag Ne SN
o Rasolacrimal gy and enter conjunctival sac and .
S Miammatory Teaction, inclugd;

: eactio € erythema, chemosis, ang
SeRt consist of mechanj

Otitis may develop due to infection either with bacte;ia é&
2 3 o domonas Spp., - an 3
_ anical remgoya] of larvae ang and Staphylosoccus SPP-, Pseu A
“2i use of Insecticide (orga_nophosphate)_ J# X OtomYCOSiS), or parzsites (Otc!decf.es c)[notls in dog and
: £ s cuniculi in cattle). The bacterial infection may Spread f;
mamfes:anon_ of le'panosomiasis; Many Species of externa or naso-pharyngitis to_ Qeeper St.n_"?tures to cause ot
- Penetrate Sonjunctiva causing loca] ; ammation. intema. In ruminants otitis media-interna can da
. OTganism in bloog ear is Decessary to Suspect
Volvement. Treatment consists of syste

s (:L:ninazene salts

complication to pneumonia caused by
: mic use of
*s) and local usg of ant;

infection with Pas
Hemophilus spp

Head shaking, ear rubbing, head tilting{ constant
nystagmus, and uneasiness are common signs of ear

* Exudation and foy) smelling may he observed from the ear, |
may unilateral or bilateral, acute or chronic. Suppurative o
characterized by thickened mucosa of vestibular membra
accumulation of thick fluig in the labyrinths. Complications.
ear hematoma or fagal nerve paralysis may alsg develop,
cases signs of systemic inyel

vement as fever, anorexia, ¢
production may-also be noteq, In

chronic cases ear canal ¢
block by inflamm atory or granular mass and may end y '
or complete deafpess. Rule-out of thi

npl this condition is required f,
isteriosis, . Space occupying lesig

(parasite; abscess, tumor) in the brain.

Line of treatment include the Provision of proper drainage of

ocal use of specific antibiotics, antifungals, and acapic

A:_ﬂ..ibiotic§ and analgesies should also be yseq systemically
 otitis media-interna, Chronic caseg may need surgical drainage.

- EARHEMATOMA |

; Tt isa common conditjop of dog, sheep, goats, and those species 2
animals having PEHdu_lous €ars. The trauma to the ear is the ¢
cause. It may be associated it blow, biting, and repeated sha

-




