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| 28 Too Small.

}’JQCGJJQ)y '

A cesqrean ' Seclion m?/ bé




Hlium

lliac crest

Acetabulum

lschium

Pubis



{

e vock
e parts_of te

(%/767 uf(mé

10) What  bones are
 vpper Limb?

he  bones O/ 7%@

E.’Z ) C/aw'c/é
- 2)  Scapula
! 3) /L/U/?)Zaya_(’

) Kadiug

' SY g

| 4 )) carpus

7)) Melacarpus
| 8) /%a/anfe/j-

| hat are fhe
.%ngra.ﬁmﬁ

four parts of e

limb_ ConSifts  fo

! 7]7—6 upper
e 7/'704)/; 7[07/’)’7@9/ ZD 7%6
| The” am,  The foyeéerg

| Vey mobile p 7%& //m[y

Stabilized bﬂ muscles

onc!  veXlebrae .

]@W ma/or

Clavicles.  ardy

and The  hondd . AlHbna)

iS (ff'///o%ep/ arnol

COnhnec

ledd 1 e

f@f ZL5 :
m/pu/ae :

)//'é).f'



0) what are e bores o/ fower Limb >
| 7[6)’6 Qre bonej fbuna/ /N #e /ower Lf}'mb:

4 bO)’lé.
2) [ﬁa

| 3) Patela
4) —/—/:b/'q
' 5) Frbula

1 4) ol

1) Metatarals

5) Powimal  phalanges
) _Z;’IZLGYMEC//CQQ /5)60/07763'
| Jo) Distal phalanges.



__Practical- 2 % -

5 I/lstala?:cal Examination of Slides
|

—— ot fpilelina

[/D;ﬂm idd  cells  cover or Jine all bo?’/ Surfaces,

| coiieg and  tubes. So, these are Vcalled
. coverin epilhelia -

 Epithelial c@//& ﬁ)rm the functional — wnits o
Secvezg ﬁ/ands- So, these are called y/andUIay

| QP/
fi) Simple Jg,va.mau.s e,oi#nelium:

‘Szm le  Savanmous Q/Dz/%e/zum celle  are //at in

ﬁ%alpe Arraﬁjed in  a Snale  layer - This 5/'2?/@_

my eno%/» 7o 7[0Ym a membyafice

Compoungls can  mave  Through  via
P&SS{Ué’ dz/fwzdn % e ll%e[ a_ﬂ ff 1S found
in_ The walls o capillavies 5 J;m'n S 0

| ﬂﬁﬁ Pencaya’zum, and’ The ffmmjs
;aveo ]f the /unjs»

,2) Simple cvboiolal epithelivm:

55/77”1 le Cubo/a/a,ﬂ Pf#e/iurn COmS/'SiJ‘ O[ a
.&'nﬁz /ciyer cells ' Hhat are as tall ‘as %67



Simple squamous epithelium

Simple cuboidal epithelium



—

e f—————————

ave  wide - The l'mporfant ﬁ/ncﬁ'om 07[ The '
Jr’rZ/D/e Cuboio/aﬂ e ithelivm —are  Secretion and.
ab oxPlion- Dhis %/)i elivm 257/39, s /OU/’ldj in  The :*
Small  co //écfifrj clucts 07[ he Zra’n?fd‘, ;
[)anﬁyeas 5 and &a//'uay j/qno/&

13) Simfle Columnar e}piﬂnelium.-

|
;Jz'm/ofe columnay @ /7%6’//'0}77 | Jz‘f)j/e_ YO o/
Y i

Lia//, C/ofeﬁ /Dac/eof Ce/[f, all ﬂeg/ a  yow-

4 FOUnO/ inY _areas with %;IA Jecre‘fmy fUnC?fforl
e

“ l (JUCA as  The wall o/

Jfomack) A

— abSOY/)fI‘VE areas (qs in_Small  intestine)- 7;7]77“
e

=4 ]Do&IeJ.S _cellular “oxtensions Qe -(7-, microvilli in
Lgn’?a// l'}’ItES.tt}’zé. 5 Y The Cilra nuno! Qfmogf |
| exdugz'ue\/ﬂﬁ_ m;,___ﬁeb @wa/e re/producf[ve fyack)-

r 4) Psevdo Jtraii'fied .

% 7/?959_ Qré &m/)/e | ACo!umar e/i eliaﬁ cells w/ﬂoje
| nucle: appear at o/z'f/e)’enf h

e;ii}ff_f N 7};/;)’2 ;ie

| miS/eadirZZ’ ( hence  psech)  impréssion
I e/fofae/f . s Shyatifie when The cells are
Vieweol in cyoss  Section - Pseuolo Jfaz‘./f jecl

€ /'/hLe lium — can  also  poSsess  fine hair - Jike

extensions e/ lhoir Cy)fccz() (/umfncz/) membyane




Pseudostratified columnar epithelium



|
——————  —

called cilia- Ciliated epitbelivm is foond in
_ ‘lﬁe ALY LAY (ho.Se )DTOnc}q) bu't 18 Qj&o founOf :
. ; n 'H;vé Ufewi and fa/opan fube& Of fema/é's‘
;wkere ]%e cilia /Dm/aef The ovum  to

uterus.
'S) Stratified Epitheliom:

Sfmt[)[led nﬁ\te\lum di Y$ from Slm le fJP,eftUm
- bi bem(? Ulbla eved- It s %erefme fﬁnof
3 . where bo /mnz Q/vaue to waﬂms'[ano(

- mec%anrcczﬂ ar C})e & mSU/%J J%Yatf:eo( /Dﬁﬁefra
e moye oluvab CIHO( /)YOYfeCf/on iS One_ ﬂief
majoy func’bom‘ dince waa'lff:zed e/> elivm
i Comgrfts‘ 0 fwo oY Mmore la em s H?c baSop ce”s
. Of:wde anol uJA towards ex, and in

PYoCeSS f /aﬁén Z‘fqe zcaﬂ f Stvati faeo{
’DﬁRel:a g Co umnaY, CUbo OlaD s OY c;uqrmus
i

i i
16) kevatini2ed Epiﬂaelia: l
iﬁ l’emf/nrzeo/ e /%e//a > #TE most Cl/DfCaj /ajem
- (exteviay) j Ce/ ave dead apol lose  Their

an

. HUC/QDJ C fO /éhfm —77—? Caf’lfa;n Qa ?./'Oujk
| Yesistant /sz‘em ca//eo/ kexatin- Jhis S/Déﬁ‘/a lizalion



000[0 0'(
® O "‘f‘
—#

Stratified Cuboidal Epithelium




Ti maé&r ﬁe e ff]aLe/fum wa roo/ ) ,{ is 3
i abundan?f in mamma/!an Si The /m, s 7 / fo |
j‘ €SO hagus an exam/J/e of Q  non= kemfmzec/ '

Sf J‘émfz/ ed 6/) i hellivm -

; ,'7) Tvansitional E’n#nel:a

| ] hansitiona)  Epithelia  ae 7émol’ in  tissues  that
| Stretch  an £ can /D/De to be shati fred
Cubmdczf wlqen The tissue not Jertcﬁveo(
; or ffmfrﬂeo/ Jﬁuamow when 'ﬁ% oY ar) RS
‘ c{rlféendeo/ and e Tissve vae'tc}veJ i$
| Somelimes  called e  vwlhelivm  Since )f i$ 1
- almast exc:/usmef/u fourd in The bladder, Lreters,

| and  wreltha.

Ve tiswes that conect  The different  pats
‘07[ I%é b ] ﬁjéfﬁer QAYe. ca//ed Connectfue
tissves . Jhe  Connective tissue is CAaracfe i zeol
by He presence 0% fai‘vﬁ fe«,u celfe  bdt
laroe  amount 0[ nter lolay ~ Substance

( COmF 7];;5 H’; e }7 #»e wm Lu/'uC}‘l COn_fr‘SLLs 0 7[
| ; Q zj’ num ber cells  with  very S el
| amoun Of nter  cellular S u&ffan(ﬁ) ,

1






 Muscle is one of our 4 tisse J'/)af ancl
- muscle dissve  combined  wilh  nevve Jood
vessels, and various  Conneclive tissves -
Muscle  Tissve s a § ccialized  Tissve found
; r}; cz)nrmaﬁs which funcfzogs /g{/ Cont Taaij
ere applyin byces  To resn ayl’s
ety et p
| Musc [e ér&fué CQthJZ’,',S OZ[ /1 ber,_r af mUJC/GJ
Lcells  connectec tojeﬁer i Sheets —and

, f?bers-



Adipose Tissue

_ -

Mucoid Tissue




_ Practical- 3

Deteymination Ve trali "
:HemOjlobin' i afbloo:l{‘cen S

(Sahil’s Apparatus) f
Haemo lobin 15 a /DYO—[@fn Prjmenf in  blood  that

. Ccayvie oxygen 7G0m lUan 10 “The body tissves
~and  setuing’ Cabon  diskide  back  from” tissves to
.‘Uhjs~ ﬂﬁer ‘Hﬂe I\orma” h‘fe& an (S ovey -Ttve
KBCs  ave de&‘fmded 527‘ mcfc’io ha(?e& in liver,
" Spleen  and  ved Ybone maviow r'nfo haem moretj

- ano j]ob‘in pvotein-
 The  amount o)[ Hemoglobin  in the blood is

. mea.Suved bJ de&hod.in‘ ﬂﬂe yed Ce” membYane
{hemo)jsiSJ ¢ That the P'\amen't is  yelased into
|J[F€ P\aSma and  Can be eSJCimaJCed ca}m]me'tv?canj-
" Deteymindtion o)f Hemoﬁlobin i bloed is  an
imporlant clinical  medsuvement  which heips in_The
,diajno&'s o% anemia -

{
| o
| ﬂ;JPmr atus:

o Sahil kemaﬁ/dbinome‘ter
. Diluting tubé Stiver
e OIN HCl Solition

| DYo/JPer






—
e

— Procedure:
~4) Take a hemaglobin  tube and add Hcl iito
R upto he  mark 20 Of 1ed amdu_at(on_,
Y ;‘2) Clean  the  middle injer with Sjymt Swab
H,o auoid  The  ~igk o,f any infection ,
'3) Take a lancet  and prick the  finger- Discard
The  finst dm}) of blood.-
Y Allow the ' hemaglobin [DIFeﬂ‘e to Fill with
| Ca i”mj aclion bj dfmple touckinj The bloed
"R ’de bplo  the  “mark Q0.
~ |8) EXP the blood into The Sahil’s  tobe afveaf/j
| COnJCain'unj HCL Solution |
" s‘? Mix~ to content jemf{j with The  Stivier and
_ allew it te Stand
ki i1) wait or 10 minvtes at  least.
-, 8) Now add water dyo bj dmp, Stivres  well-
¥ Q) Ma‘tc}m the colour with 'ﬁﬁe colour af The
| Yardard tube-
1

| Precaution:

,?o Prick The fm Y LAY U/(/ﬁ
b u In a(i/ulL/}’)f lL(/bCe;{ Ut/ ﬂ?-e b/oocf Samp/e
| cavedlull o awiol ' Cloling-
. l. 71}222 iﬂ)ou/a/ ho aiy buég?/e })Yejenf in The

- )Df'})e de.



—

—

Shavld  be

JSeen

E .
- . ?FP mai’C jw'n Q
—

Qf Co/o_r

% ) Sidht.
‘ &?od _.‘@(?q .

— —_— e
=
e

EEE. —

| —



Jiva Voce
01) what ave the norma) valuves of
hem7/obm?

.. ka in  males : 1b- 18 m//OOm/
- Rar (78 n femaﬂes [2 - /6 am //OOm/

gﬁ. ;:I:% og:: é ’/rgmlo veaf varialions

At }”(7/7 altitvde o Hb increases dye to {w/pmua ,
| A{fc’)’ exercise Hé ncreqses
. DL/'fm /)Yeynan (/ HE  olecreases  olve  to

/{/t on .

.' @3 hat ave The a‘ﬂ»olo ical conditions
| af) }fg vavialion? P !
. In aremia, Hb  clecreases
e Tn  hemovrba e Hk decreadses
. .f.n d?rornc Yenoj ][az/we b Hé) a/ecrecwe&
e In Olef;/drat;on due to n/ompfmj diarrhea ot

, chatmj increases.




; Deteymination Ao/ RBC counl

%726 yod  blod  celle , one 07[ the /ormed element.s
;O¥ the  blood frans/pai oxygen and._carbon
| dioxide 1o and 7@1(17 bocly  tissues- The
number of cells in a Small Va/b/Zve 0/ accvral
ilted  blood 15 counted in  a 7/@5& count fr(77
Chamber { }:emocyz‘ omeler)-

. Anemia 'O{fen 7&50/{: fmm an abnarmaf decrease ‘
L n #:IE I’)U!’ﬂb(;’] DF eUﬁﬁogfte;, JQ -anf_' inS ,‘Cfeﬂ-t ‘
- OxXygen is  canied to e ¥ tissue and ’fh%/ become
.otj‘ n  Stavved-

o'l accvate  diagnosis of e cause of anemia,
the  compalete Sthtus  of fre  RBCs must  be
oxamined! i.e. hematocrit , hemoalobin, RBCs — courl
cell  Size kemo(7/obin in_each cell and olher

| factms-

| ﬂppamtus :

. B[OOA Sam/D/e

‘s lancet R-B-C pi/aeife
o Cover S/f/)

. Nevbquie’s Chamber
L /V/fcmSCO/De
- LS /'f/‘i’ Jwab
| o Hajemff _f Juiol



+— 0.1 mm depth

Dilution = 1:200




'compo:ition o/ b?ycm:s Floid :

. Sodivm C/’v lovicle ©- 5(7 re!/ent hemol J/J)
225

- Sodim Sl Lai‘f ( prevent Clumpin
) ME)’CU’HC C/1 ovide Sji (D'Sm)[acfant) P j)
rSf Ned wafew [00

Proceduvre :

_4) Cleans the emocytometer with  distilled  wates
- ar>0( Q/YIQJ /"LL-
) Focus He  Nevbavre’s  chamber  under the
A thToSCOPe -fme at lw power and Then at
L j power 10 focus the Smallest 5(}uaxe o)f )
S

ma vayes -

3) Placed %ﬁe Covers 5[//) U N #?e C)ﬂambev and
e | /;efgcu& 1t with  the e 0)[ ]fzhe actf/ujfment
Q) ¢ lean yaw’ f/hjer wzﬂa J/Dmf Swab and QZlow
drj
) P—nc% it with the |ancet —and discard the
- fist olvopof blooc!.

) Suck e 'bleod with QBC PPEZZLG U/DZLO
mark  0.S. Care  Shoulol  be that no ar
bhubble  is Hovmed in booc/ wipe oﬁf exXCess

bled  on e’ odler  Surface o/ P-B-C /D/Defé’



—
- - —

_;#r mrxmjf oad W!ﬁﬂ Ha em S Juid!-

f C}mmbem

f/ " 7[ /eﬁé with b/ood a Then with
d//Uﬁhg /Ud JAOUH not H:ue bubé/&r a][ Qiv .
/\/o Qly Z)U!Jb/e /70(//0, be /JreJenlL Ih C}»amber
L qrea-

FOY Aa 70&5/ aéf'zlw UZLJOH, #76 mi X ana’ CAar :;'(7
07[ e U chamber Shovld ~ be l/e}? Carefu/ and
thorous), -

|
g
-
%

Now &uck the  Hyem’s f/m’d U/)Zlo mark 0] -

- d’ecure the  two Yend Of ppel‘ife between the
Q

{mjure cmd Thumb - Rotate ' it fcr Some  Time.

Discard few o/mpJ 0 d/ute f/ude then

;dmy e NeVbvare’s ' chamber j /)ulf, Lo
CJY(JJZ diluted 5/000/ oD #76 JUCf/on ][

;Cou ¥ J/ /o Yé’Jen’f on fﬁe Aemoc Toméeler .

;Na'nf to' Setlle ﬂie 2. B.c: in foui Commers  and!
LOne qu// Cenfmﬁ vare c/namber, CounZL #em
',l'rwf‘de Smalest  di uurj

Precavtions:

I
SQ /eCZL %e Cor/chZL /TDOJ /frOn D/ Neubauerif

Dilttion Shovld be conell
pz ol Shovd be clean ard dr

A[f COU)’)'(J/HZ7 ‘ﬁ”e pBCJ' LE /DTO/ZQI i//Umfnai/bn)

PR AR T

ELC LV, AP o



- e e p—

e — e T - .

‘.ry)}:_czm}ffca'fzbn and | w/oJ//Qt;L; the ﬁa'c:mas Yule -

e Shold be 0 Overf/owini 0]/ f/aio{ in he

U jmye 0/ Chambe>.



Mva voce
O.i) Nléat? ave The nrormal valves of
S

;
‘
i
d
¢
:

e The normal  RBC 7’@; /or men S Z{7 to 61

; ’ml//!On cells micro li mcl)

er
e Jhe nmmaﬁ/) RBC  van (/' or twomen  who aren't
lPTejenan’t 18 LfZ’ton million  mcl.

o The hormaj RBC  yange for C}u lolven  is QO Zo

4SS million  mc]-

| W@Je Tanqes var e, eno’ N on fﬁe
/abomibjj or olottor . J 4 (7

01) wlwy RB.c Cowmt is move in ma/eS?
,QBC Courl 7S moe  in male  bhecavse O/ The

L nomad  Sex honmane  testaterone  which  Cause
| Theyease  melabolic rale.
|

6723)83\;?01' is The myar Functions o/

.f Cam’aje o/ 0)7(7@7-




| B
_ £
| E

; Deleymination o/ /eucoc‘yte Counl (TI.C). {

i'
\ Fe  white blood celle (WBC&) oY /eucogfe& are  one E

v te  Thec ;?366"0 lize  classes o/ e bbod !
,Ce/fs. white  blood celle  combat /'nf amma ‘2 process f
Landinvad| ff?j organism. WBCs  must  be esenl ‘

lh @ 54//’0‘9,/71[ numbey to  Cavy ovt &Sfe r
f.funcffon /Dm/)erL// bt no in arl  abnormal excess- z
LS, coanti total  pumber o wBcs 1S an

| imporfan't c/_/'nicaj measurement  ‘Lubich /oe/ﬁ o |
A fab//LSA thé £ chy Of b/om:/ fOT er/brm;n 7%827 '
:alefen&'ue vnction- LY s fec/mi?ue, the /)/' eé’e ]J

Lsed Corﬂf N w}zife [)eg,f arn o/z‘/ufe 7%6 Ce//g
| 20 times-

- Apparalus:

lLa Hemafacyz"omeie?
- //\/BC /D!/)é'#e
: . Lancet
‘r Spivit Swab
COVQ?’&//
Mic roscope.

Chemicals:
Tk’ Solition .

|



1 mm

————+— (.1 mm depth
Dalution = 1:200




fComPo.Sit‘ion o{ turk’s Soliion:

|
|

; . Q/acz‘af acelic acid______ 1.5ml
» genffon violet _ _ __ S a’ro/DJ
| istilled watey — _ __ _ _ 99§/

" Proce dvre:

12 Clean  The f/ y with J’mf Swab  and dY/
cn/o:o/ 7% 7&/? __Jﬂ/ECZLIGI’J

Pnc[/ /ﬁe inger it | cetl 1o obtain the
.b?ooa’ /i ’ e

3) Dchavd The fm*f olyo 0/ hlood -

“i) Clean  andl  dy /k £+ :peﬁ@ Inse  the
£e.

| i (pelle it /um onfaj odition
L GE Ly T pentel pe

S) 50(/( ?entdv to olraws blood Lp o mark 0-S

Pt W, Tn

o W

ey 0. o™ Y. Tt A,

6) - ow /D/QCELO/ %e /DPQZIZL@ (N %’e /w,é{y Jo/ot‘/cm, |

mark "l exact!
"Qe A y @///Uf/cw Zpe/ow ol 3'/

g =2 /uf//y Floid — from e  Stews of the
jpe

Y Place The cCover S//F aver The combhj ¢ hamber

| 0][ AemOCijmeer :

C/ O/ YO/DJ ‘fo Yerove



Q) Count  the numbe 07[ W-B-Cs  in The fow

Comer Jim ye .

!

1

Precauvtions:

l

\i) Jefec'( '/Ag Corner POSifion o.f Neubaue){?
| Chambers.

!2—) /E///mj /J wlﬂ” b/dod a _’Fen
i d{/ufm(? 7[ lid  Should  not  have bubble.s

| O L?n’ |
viate //VBC ipetle | with wh’te beat
s, e Pt { -

) Care J/»ou/a’ be Taken to Suck 5/000] exacll J
) mayk 0-S .

| /DW tomefer muﬂf be C/eaheg/ Orlf(y U._)\'Hq
: .4 OIIStI/ wafe/

The  INBC.s rﬁeﬁe must be cleaned  be fore
fld immedzatag af Zex 0&1?7 it with proper
| Solutions.

] 7) MJ/’) /e countin 7%8 QBCJ (S [)nyDer
://Umrnafron ’ %/z calion  and 7/?3 //ow The
- homas e




|%'l) ﬁl}é?gs ;tre e normat Eanie

{
i he wrmal  number { W.B-¢s in The blod
:LS‘ l{ S00 Lo // Coo VBC Pé’l micioliter DOOI'

02) Is Low white blooe! Counl Serious>

: Uh(?’éz {7# j Causes for a Ow wlz i@ b/ocvc/ C‘é

| Count Can  ange /)’om benion disorders, Such
=) vitamin de/g/encfg, to more Sevious  blsood

;O,/SQCLSES:: J.UC/) as /eul’emra oy 9/70)’77& A Z’;g//v
,!/ow w%ée 13/000’ cell Coupl o U

1)4:3}187 yisk / rfec‘t/on,‘c- %7/9/(@0{7 bad‘ega

- in fections.

hat  do high ber o
wi ¥ blood gg/l.ra &ngl ;n er /

ﬁ high  whte blood cell comit psvally  indlicaters:
mC‘reaJé’O/ PYoo/bd/On c% w/»/fe %00/ cells

f o {Q/ﬂf ar /Z’cfmn

fease C% bo e mavyow 5 Cavsin Qb)’)@lﬂ)(iyj
/)jk Pyoc/udlan 0/7 LU/?/ZG’ /)/OOO/ Cé// A imuMe




- -
. o

+

- System olisorder  That — incre 2
%Cﬁ;} /Dmdoc'tion- NCIEaiEs.white  blood

04) can Stress ol ‘
1"'}7)' white blood ance// ac’:':f,::tg/: —

,_g’éUéY@ /D/Z)/chaﬂ or Qmoffonaj Al ZLY&Q can a,/’Jo

r— T — S e =

L Cavse  an” jncreased  LWBC Counly _Includy _Stress '

\ causec! Jy overexertion  and an )U%ny i i ookm;
| e

{ Lan aﬁfo 7] T %- ] 1%, Te
bleoct “cel éﬁf- Yy

i
!

I Pi——



_ Practical-46

; D te ; ) : F
; Dﬁ - nﬁ%odo[ Bleea(mj time by

;ﬁ{;ﬁ- 5/860/!"’? fLme A faken as  The  time

dor a  Small  Shawp  incision  to Stop  Bleeding
1 his feﬂf /we/ inf The diaonosis 5 Vanbufﬁ
" hermoryha 9iC disorclers o vasculay 'or pbfe/etf

T -

Apparatus:

. ,L:aﬁgef

e itey apey
| a JP?T!% PJufa

.. 5%0/9 wqfcfa
Procedure :

.1) Clean %e puncfw’e Site  with _an crn?fiSe/Dt;c to
fmmimize #Te Yi&é 0f n ed’?on-

,Z) P/ace a YesS e CU/ QVOUnOI (7007 U/)lper arm

L ancl inf late it

‘3) /\/fake Kma// cuf on _eam /obu/e Luf#; /ancef
L) Q’fr’zy a &LO/Jwafcfﬂ or  timer, blot  The cut with
fiffey Y, take it as zew Secorol — ac 7ezfevence-
$) Hffer euey 30 Seconds  blot  the Tffhfey






']QaFeY ontil fﬁe,_,.,-_b/eedl}o _«.S’JJ:O,]QS-,LQECQYO/ the time
and thern  bandage ¥ it

I\)avma.ﬂ, blee din time 15 3-S5 minoles
_ﬂ_‘_UJuai\ﬁ;g_ J{' _teV cite Continve 1o bleec! .-_07%7
120 Mirvtes , the  health care Provider poles Ihat
| The _b/eedr'r(‘jv fime _woas _over 20  miuter.

Precavtions:

f 1) Prickin Shald  be due carefilly ondes aseptic
| C)ono//'{/'mj to avoid te visk 07/[ ‘7 infections. / ,,
jZ) Do nét  touch 7[‘]'11(78)/ fz’f ov _ear jobvle when
%wiff"}? Pe  bleod Quay. ~

————————————————l —



| Mva voce
o) Define  bleedling time:
i Blee din time is a time  taken 7@; the ﬁ‘cypcye :

40{ b/ ‘ fyam PUI’?CLLUYQO’ Jk W LUOUHC/ as Q
;)&'JL/T{ 071 /md‘ion /78/1705'Zafz'c /)/006/ :

G2 t
5 ﬁe) lgfa : %vg The factors to contvel
Numbers 0/ /D/az‘e lets

 Fonctiong Of /D/a'fe/etf
- Lonclition of “bloodd  vessel

 03) what ave The conditions in which
bleedi:y time 5 increased?

|
; Decease  in platelet  count

cafi//avj fdﬁz‘/@ .
O4) what is nomal bleedin,- time 2

; Bleeding — nown  Slops within -9 minutes  but
, m jbe [ohjéz in /DC%Fdeen ({-15 minaZZ.f) ancl
terdds to take 5//’7/71‘// /o;zyea in femQ/QJ than in
- malies- . |



_Practical-1

[' Delerminalion of clott ing Tirme by
| Cafi//a:rj Lvbe method.

17]’;5 CO&?L lation time s ]%e Yejuired 7[2‘){ a

 Sample  of  bloocd  vemoved  fyom e blooc
.veféf to Clot .

Appavatus:

|« lancet

e SP(W& Jwab

o Ccz/Di//a'y tube

Proceduyre :

1 C/ea #’8 naerli /']Z Spi /'f el Z) cmd
.a)/fow z'l(,z o df‘jf’f ’ /)7 -~

2) Puncture 217 with  lancet  ard Aiccard  the

| g#ﬂ:{ a/ro/o o, 19/007//. 0/

' 3) Hold ' #& capilary tube hoyizortally and A
ks ore end }?0 La/c)zirzj blood! - S 4
Q) Alloww  the tube 1o 7[;// by capilla aclion-
S) /—7#@7 el/é’g 30 Seconcls bveak the Y spmall

,portfom z{;f afi/’ar tube ol é/oao/ A
- Convey into’ Sem lic je/&' /ike rMQss -



I'E ‘:f ! A A ;l "

A
\

B o Tme o} cach breaking Whoes 36, | |
| o Nowber ) bmld-a. ¢
. 'Clom-vbim A Wad:6x30 :
) K c"’"“‘a time . (80sec :
| - 150 -
1 »
| s § mindbes
<R esnT:
Cl’ﬂi'n,‘li-n. is A..

{

!
|

——

e S —_




|
|

l

'fubg! to  recorol accurale

P 1éca0tion 3

aseplic  Conclitio, 2810 aquegs|

2) quOIO/ arn bubble i capillar
3 /( The olhey end

C’/Lﬂn [//f}’l
s 2 Pt Sjodd be

u) P?/C‘/éily Shoul/ be i Ca)eﬁ///

The

//0

w&é
Lube .

Lhole)

0{ 25’7-[6 cLion.
J/ Lube 9per

/t LUfﬁ’v OOZIH b/oO

e/)eated for 3 CQ/D'”GU’

?bm“zj

s JOy, T O, T OO, T ooy

", -y wr
s O, P O, Tl OO, s OO, T Y,




_Viva _voce

01) what # —
| fﬁe) co:at julagsn tefmer;e hods / o oeler g

@) apillry tube  metod
b) \DYO[) meTheol
' C) lee  and white test tube  melhod

02) Envmerate The condition in which
.CIaﬁ?hJ time IS increased?

Decyeage  in platelets — cownl
| Factsr V and " yIl e j_'cfeny-

(3) Define clotling or Coa.yu/a.t’ion time?

!
Idotb‘nj time is the time  wequived for a

i Sarn/?/e
- Stapdard

0][ b/oOo( o COQjU(aZG 7_In vitro  wndea
condz'&fdn-

0‘/) what iS he normal C’aﬂ'inj time?
iNormaﬁ valye % C/ozby time 13 8 to )5 minutes.

s O, T OO, T Qe Teas SO,

o (O, s T, TanT O,

wr Pes™ A, P W




Deteymination o/ radial Pulse
ﬂﬂmmtu&

| 5[0/5 watch

(0 lculator

= I A, T R N L ———

Procedure:

Step 1: Prepare volunteer

i&f m:‘j}ﬂfen the  volunteer’s elbow andl face the
,;!n& ide O,[ Arlf QY AG’T wrflff //ﬁward .

.‘5&,9 2: Position Finjers _

, POJ r LL fon #'e index.  and mz‘a’a{/e /fn r A 0/’ Uy
; O/om[r)at hand So e fVJJ’ 0/[ 7% Lwo 7[/}7 ers
I

Step 3¢ locate He hallow 3,oace

| fqﬂé #;E bﬁ/U)”)té’E) tO onn - QAa /&T t C?/?O/ beJ )0( h&:'e
Cwaist . T This osition’, You Shovld ~ See  a /{74;7790t
elevaled — in  Skin @{5&2 jow 7(/1’:7:972: rexl Y to

| Hthis | Ijame/ﬂf ch Same JSide  aS e

{






- —

Volurteerls  Trumb . Heve, ou Shovld /ee/ a hollow,

L So f J’ ace
f !ZOD’ "’1 ers  are on e hayo Suface 0/ fhe
LWt

Q bOHeJ‘, mové _/ﬁem a/awn 0/10( C?/Ofy
| ‘791/”9/’—& vt/ f] yeach a Jo/ er aréa.

Jtef Y4: locate the 7radial arf-‘ey

.Leéﬂ 7 Ol;; . 7[m ] Orjd n /Df/ace ) ask e  volritee>

| s Wur Jfingers inte The
.hckfou Space to /ee [ tre mo/;aﬂy mér‘; benedth fthe
- Skin-

| .Stcp S: Count Raodlial Pulse
| Sart  the time and cowt e bects o[ The

ulse -

- TF the /)u/fe s e 30&2: ancl J‘fmnj, measure
- the /Ju/Je for 3o Secdncl

f Jl'ep 6: Converl to beals Per minvte

- USina  a Caleulator ulti number ou
| Coufjteof bj Lo Com/erf /Qé/ f ‘7
Dovble eV nmber j!ve to bea?flf er minute
| ( 32 heals in 30 JSeloncdls means #{j PU/,,QO

/s 6‘/ beat.s pes mrnu?fe)-

nm.



—e

Precavtions :

1) Tn a quit Yoom, make Swe the voluriteer s
Si&mj C{Own anal 76/015'(( ¢ If no'( ? G.S/é ﬁre bO/UnZC’e)
to St clown and  wait A Cou/7/€ o// minytes i-[o
enfie }’H'S 0y  her heayt  yate s at its ?ejt/fj
yate. ;
1) Ii[ 3OU mot(ceaf Clvon g8 A )L\:jﬂmr Q) J’i)‘ul:?z"fw
L7ou must  meague /{w/J‘e /o; a ﬁ'// minvte .




e ————————————— - . s e

| _viva _voce

01) what is a radial pulses

*HIC ulte c‘-/ the  aactal mZ'C:/ (/’(ﬁ_’ 15 the wyist)
tupe '¢f + heail rate /)(J/J( ; /)U/J’c-' ate . Te le al

; L‘Ilic“l\ 'ﬂrc“ /»mat /)c‘atf,' CUUQ” lnt’ﬂfwt‘ﬂ/ lo O/JZ’CN'H
| A ‘[U"(‘z’ evalvation 0/ a /)cnroufr /;m/f/,.

| 02) why is The raolial /:ul.:e most
 Comm !7 useol?

; 1t S easier 1o }‘ruirﬂfajn contact with a /Je ySon'S
[ LY Ut [ r an €& Ktel e /96 ) bO/ #(U ) i R .
i /\e€/) jOUJ /m/zc{ on #en /"2€C,é "

032‘("0 aﬁl’fe’.‘s‘f M‘ easiest way to find a

:a. Gent! lace 2 finoews of wus dbe banal
5;7) z%rj ja?é /‘7 / ‘/0

| 79
;b)ch 10t M}zj%) -/;wn/? /7€CCwJ€ /'f /7C?J IS Oun

.,DLUE #UT yOU 5%l /:ca/.
; C) COLHZI /%é’ /76 J /0) 30 Jecoudﬁ #76’/1 do;,b/e

| ﬁ1€ )é‘._fb/?f é() jd #zé /7Un:/_38) 62/ bedtd’ /Dé’a

L mindes-



— o

_Pactical-9

. Determination af bloadd Presivre

* Blood presive (BP) IS defec! a5 He  blood
/Dyeﬂ vre exerled 5(7 7/u“€ //wanj 5/005/
ayainst Pe  walls c/ arteries”

ﬂrien}ﬂj b/ooa/ /DY&UUYé /)C?J Lo /'mfmfaﬂf

- Comﬁowenﬁ 5

1) f]“ lolic _blood  pressvre
2) Dias lolic  blood  pressure

Jy.rto lic bloood pressvre .

. 7]’76 /w’j/véﬂL /DVéﬂfwé exerlled b e 5/00‘0/ on ke
f}u‘aﬂﬁ!‘ 7 C?YZLEYJ"QJ ) ___/ayoa/uceo/ b}// ﬂ%e V@hfr/'cu/ay

| COPi_YQC [0ON -

L& }’C?ﬂjﬂf belweers  [00- 40 mmﬁj in  rnovmal
/f»ea/%/ aclult- 1

Diastolic blood  pressvre :

be  Jowest  bled pressie exerted by fe blooc!
i N 7%9 waﬁ(f' 7/ é’)’zév’ie.f Auriva j Lé/jﬂz—Y/.Cé‘/Ci)
- relaxation

Wi nO)/mOj valve 8o mm/;/?.







| ﬂffara.tw :
Lo Stethosco ‘
e Hn czﬁ viately  Joed  bload fracrwe Cc//
|8 A /)/OOO/ /D)e‘h‘gf/(.')e IMICALUYmesr: 1l ZL YL’f”e/)ZL
Such a8 an  anewid o me)cay column

I J’/”/ygmcmanomel'.‘:) oy _Adn dc%mafed Aevice uﬁ%
( :
| Q lmceMt, /'/?//QZLE modle .

| P'mce dure:

| £ MI'lvb‘fEJ fO 7’6/0)6 b%are %ﬁ ]F/'? Yeacts,
‘e [ocale e brachial a)?ézy and  posilior E

BP culy S0 that He  antdd marker  points %
the frfac/via/ alery. _ J F

. M7a70 /zé BP o Sunu jﬁ— avounal 771?3 AQym.
e Ch the Same arm “Dhere p/aced the Bp cutf,
| pa //Da,z“f te Qrm at fhe dntecubilal ]%d:fq
(Crease of P arm) to Jocgte  the Shan gest
‘P{,/Je Sownde  and /D/CZCQ te bel o][ e
 SteVo.scepe AT bYClCA/'Qj artery.
“ Bij[n /)bmﬁ/'n 7&!9 CU// bo/é Z{D //'J"ZLeh f?%e
- puise  Sounde! when The BP Cufgf has /mf/QZ@d
.encﬁk 1o J@P bloocl / low, no Sounds heay
i)ﬁbj}') fﬁe er%jw/oe-ﬁf jcftfe J/nou/a’ reqQof

:c Make  Sure #E /Dalﬁfenf s velaxed jvg O//Ow{;Z
/3




—

&

!30 o L/O pomit! Qéwe #e exson’S nmmczj 8P

l"fad’ (7 valye [ bnkvown You Coar /rf/a?fc:

, 075[ Lo /55 /8o mmrl(/i /f /Du/fe’ Soundr  ave

lkeam’ it a s nflate YV to a4 ) //oer x?,,cr‘we)

;' Oe]f/a— f f/ow/ 9 2 - 37)7/71 in  JSecend-
Lislen C) ch’/c Yean //Uf cceLrrence
7/) m?/C J'ou)z /76’0?6/ as jb/()od Z) 2738 ZZ) //OM-
Mj:iy € C??Zé) VA the /aﬁeaiq’ Sgslolic /;neﬁc»c .

o LiSten C) be dczﬂb//c adly 9 Cong/ﬂaé Zo

/ 1‘5@/) S E B/) C 074/ P?éjjwé 4';9” and te

Soundls fade

¢ NOfE #’é %2376 Yeadin wﬁen %6 7‘%7%/7”77(7

IJOL/Z?(S' ﬁO/ & will A e  Aasl/ic ?’m’y

Precadions :

1) The SUé)/'edf _ Shald st U/DW bt with Their o per
e arm oSitioned JSo it s 'kl with Their hebit
| anod Yeel f/af on The 7%%/01)7

2) Permoe  excess  Clo that
with e BP cuff or ConJZLnC‘ZL bibo

the avm.

il inleyfere
o/ //Ow /r{




va voce
| 0') .Define blood Pressure»

. Bleod Dressue s the )& ;
SBue ol cryevatzs
.b/OOC, ON #é 1UQ.WJ é%o ][ reore i

. bleed yessely .
02) what s the
.b/a)od preml)ez e D{ —

i Ne muf ES t/lzﬁ b/oad P?é’&fb’)e n an addlt s

L K{p/n@x}ma [20  millimele)s 0/) mercoy ( /6 kP )
’ g( .S‘fﬁ/fC - Q/?d 80 mf///'mezle?’j o e yy 7 (// /épa)
.[{/ Slalic 9 abbreviated “ /20/5)0 i 79’-

!
|
|



Practical- lo

Detevmination of

vjﬂwo C a}te Sed l'méntat [N

i
I:
| which E;’fjﬁ;oc tes  Sellle
NOYI’YKL(, ¢

(

e 'Mrocyt& Jedimentation

Yate (ESR) BJ weslexden’s

me#tad

Rate  (ESR) s a wmte at

0(0 wn .

b Y(yﬂvocﬁ/tes Yemain
| in cheulation. VIR Y i called! J’w/Den:/-on qubi/fé/

of RBcs |

1
!

. Deteymin ation of ESR:

- Thee  are ) methadys
| 1) LueSZEfYZYen method
f Z)  Wintwbe  method

o Fummm——

ﬂfl) a.Ya.fD.S k]

|

r . weslenen’s  tube

o westergens Stand

' LDE/JOJ ihle ,_SJ‘/yfn e
. J/Dr'n'f Swab (7

1 (& hemica.’: :

[ 387 Socum  cilvate

Su G’/hd&:/ Uh?foym/

to  cletermine ESP.

SO}UZ_/'CJH

o Ny, o A, Toe™ Wy Tens

LU, "N

. s ol ™ u‘-w.' 1!? JMW A%'T

g = - G e . G




OBSERVATIONS AND CALCULATIONS

2.5mm
il yam 2 e
J <z =
:~O
& | [
G | HH
o H H
®» | 0H
~7ZOcm

a) Westergren tube ~ b) Westergren tube on the rack

Normal values of ESR:

In males 3-7 mm/hour
In female 5-9 mm/hour
In infant 0-2 mm/hour
Result:
Values of ESR: -------- mm Hg



; Proce dure :

ii) C lean ﬂ’e antecub, &aﬁ areq wzﬂu jm‘f Swab
Cand allow it 4o 0/7\7 a/)UhclLure Skin  ano
‘rw—m and draw OOO/ yect! mfo Syying& -

il) 15m’ O[ VenouvJ f)/ooo/ i, Hnecﬂ ac/deo/ fO

lerﬂ 3-8/, Sodium Cri‘mfe Jo/t)tfo:q and  mixed
,1{2 _j (,:]eal‘,[@ yotaLion -

3) Toke the esleraen zf[; A Ll it with
I-bowl by J‘Zi«/ €(7!J ube  an ][

<n QC{j the i é}f
* no/ex f//’? CY /ﬂtj ovey #»e oné er)O/ (//D ZLO
L The  mark <07
4") Fix  the tube in weIZLG ns  Stand and allow

e
{!’7}; ltf}ﬁ Jfanaci/ for 1 hoor jf e endl 07[ 1 hour
114 € YeQolip mm leay pla ma olumn
éabove The Yea/jce//J O/ e /D ' -

,?.Siﬁnification .of Determined Ese.

ji) ESP }78/ S In  oiaganaosis
CESRis  increased i
Yheumatic fever » Jome
L cancger.

Q) e ESR decrease  in Sickle  cell anemia ,
lEu/cam:a and COnj&SZL/ue Aeart /[a//we

as well  ac /370(7;105/;(.
fmf/amma:tfdn s anemia,

/CfO/f)éc’/U oSease  and Some

SO, ViR QO T JeT, Cmn Ly

- ‘o
A, P Ay, Pt o, Tan O, T

P

PN

J T .




ey

» —_—————

 Precauvtions:

:. Eﬁlz Jjnou/d be /Der]/ormec/ win'm 2 /oourJ O/f@
. Callecting  blogd .

| o &D;'lufzom Of b/OOC/ quou/d be accurale .
o lest Shovld  pe Pér/ormed at

, H /i?}we? femﬁeratwe YesSu /f (N

YO0 Z';em/)eratw@-
increase  in ESR.

o Noai 'bybble Should be /DyeJent N Columm O/
~ blod. |




Viva voce
01) what is ESR?
I‘t is te vate at  which fQB CJ_ __ove Sett le

.Oloum al a Y@JU% Of youleaux fo;mato:w and a
.CfeGY column 07[ P/OJma obtcmed in mm/-L/7.

02) what are the normadd valves of
ESR?

1 L" ma\ef _,S mmnﬁ
- Tn females = U-Tmm (7

;@3) w‘\y we use Sodiup citrale Solvtion?

l| Becawe  Sedivm  citrate Solution act as a/‘i't':Coaju—

| _lant.

Ou) wl»at does it mean if gour ESR
13 [4
| Moderatel J cevated  ESR cccvvs  with inflammation

bt afso ¥ with anemia , infeclion, p?ejncmfj., and
wi th aging - A ver 1\7/1 £SR - csaclly has  an

obvious” “cavse 5 SSuch a JSeveve infection,




—

—_——

: mCWkE’d b an

Ih cyeqc ; o :
| shematica Ao 2 N 7’Obulmﬁ) Po!yqu/j a

femporaﬁ arleyitis .
05) what is the cause of low ESR?

;%e ESR  decyveased c #em,a exvilcogity,
Sickle  cell anenia |, fl"g , P J;

mias low /DaJma /Jyotem

due to liver o kro’nf/u dis eafe) and Conﬁeﬁ,ue heayl

e



;&ammu\

Detéfminarfon of bloog) 67090 J’y&&m
,. 7]3576 ae  Uayioyg meTkooLc 7[‘

Jor  the  deteynin r‘rzﬂ
. ki E
| £jSt€m is ﬂ;)e mOSt ‘75 tem and R\h

.SCIFG b\oocl {YQY‘S;US‘,‘OVJ_ }i))jjoltcl))t one H’)Q‘C assures
| ﬂPPa'ra.tu::
. Glass  Slides

¢ Llancets

. Tecth Fick
| Chemicals .-

CMti A anti Sevom
Ati B anti  Sevum
At D anti Sevwm

Procedure:

| D) Take a clean ﬁ/a:: Slide  and  divide  Tte
- Slide into  Two  halves  mavk as A and The
ﬁ:lﬁ 0#361’ Jf'a’e B.

2 ‘Brke ano%c’r Cfean j/qr_r Slicke mark as D.
3y P YiCkS ‘ﬁw’e finjew ILJ'P 051)27 a lancet unaey

B



OBSERVATIONS AND CALCULATIONS

Agglutination at A =
Agglutination at B =
Agglutination at D =

Anti A serum Anti B serum Blood group
+ - A + Rh factor
- + B
+ + AB - Rh factor
- - @)
RESULT:

The blood group is




—

f‘rfh)e Pl Q.fe/)f;c conolitione.

* ace g o .

chop on the m{f}};ec:f ?,/;,Od on_Side A __and one
B place a dyo o) eb/ apich L _marked_a
L as D- P 7[ Jood en the slide mQrk
'S) Add  one Ay : _

;'ﬁﬁ? e 4 ;C/; océ A,ﬁn‘[:; A anti Sevom 1o

- Add .

- oo :,,n jﬂcef;//?oﬁqj 07; Anti B anti Sewm to the
Adol orne  dw At :

Lo -~ L 05{5' ; ‘ D anti Sevvm to fthe

06 - Miz HZ? 017'?' ﬁJE}mJ} ancf tb/ooc/ with  eqch

| WSih 60 ick. 2 _ :

f_') Ob_geczue k. J};eic ar ]%) 6- 8 minutes.
i} agglutination  occ . /id

_ﬂf Z)Zod jmu_f 3 U:)‘ O’j on Slide A, Thenr
i ag9qlitination  occors  only on Shde B, then
| e ﬁjb/ood grovp 5 B- 4 ]
if 99 Jutinadion = occors  on beh  Slides, Then
The hleod 7)/00/) i 0.

|
|
| Now  obsevve e obber Slide marked ac D
| either akzg/utim?r/on occuy ar nol, ;}P aﬁjfut/)ﬁqt[a]
;occw‘, T A% FOJFLL/'MQ and /'f C?jj/af/’an/‘an
does  nit  occws  means it i Ph negative-



Interpre tation -

D I7[ a9qlut; ; V
; ﬁQn_tQj_hS B ﬁ%ﬁ;:;ﬁ’;& oLCe)  with ALl — S e-)-wn A
The qg.glu“cfha;t- oW
¥ + (an occurs
| an laen So 'ﬁ;,e bl al
2) If ° the o gp il 4.
a9 [iLination

{fffe blood YOLP\ S B ALCLLE a0l = Senim = B
| J*f The ij gjtmaftmn C:CCUIJ ¥
A and BoY fthe  blpod w-; both _anti - Serum
3) If ﬁa _ ﬁ)’OUf g AB.

| €_dg: lutinal; A

e - 7 10N oes  nel  occur wilh

| he anti- Sewm A and B b
| ‘{) Far  Hhe  determination #7—8% - e
_la ?’,Ufir’)alfon occurs  woith A t@ fad&) éff -
) N jwu ,'5 —i—. it cin i- Servm . the

y [) l/'c? aho /f it e qyj/utfnaﬁon
| does nel occur  with  ariti- Sevem D the  blood
g 770()}7 iy —-Ve)- Hjj/ufinaffon.

‘ p vecauvtions:

- ') W@.. Syre ﬂﬁf 4)’)—[!-- Sere  qre nO’t exp;‘)/e()/_
' 2) The  Slides Shovlol be clean and oy

- 3) Miﬂrj 07[ blood ardd Serum  Shovld “he 70;&
| éc OVO/Z){ Coa vlal 10n - :

Y) Lse  different toolh  picks on each Slide  to
. [{L'O[C/ mj),unj 7 ant /4 anl’  JSera (mO/ ant’ B

. (?H‘tr:S’gya .

if_ it PBrs codtar



Estiry of visval ﬂctivitj

!" L':'Judﬂ acuity is the (/ffyeé to which The oletails
.Grlf’/ COH—ZOW Z fﬁe Ob/eCzj Qre Perceiugp/.”

_ L'JUC?-{[/ C’/é}/fﬂe In ﬁern/’ C% #78 [7allaNaalV os] féPQY@b/Q
| zij LUA[C/1 2 dzf'héf can '[Dc fe/ara’feo( C?n@/ dﬂLL///
be [)67;@/1;6({ 2 Jme&

,C'/{)‘H'Cafy, visual acvit iJ O/@n df’Z‘ermineo/ {37 vie
[0% 7 /c?mr‘/fb)f Jnéj//en’a“ letloy  chart vieded

| al distance O/ 20(7[5(5 mefﬂ) 0/ /€fZL€Y 0/

} LAy Sixes Con.s‘fwcfea/ %QZL Lo lelley /s
iulfrb/f at b0 melers anc! Jaéjejuenf lines at
:3537_1/,/81/299,6 (?/?0/5_-

| The /DCm'enf yeadls  down Whe charl  as /m ar he U

| Can.

B s DT e P e PO e VWY

- e — . - Rl - T

| ﬂpfefatu.r : |
| Srellen’s  chait and Sobjec-

Proceclvre :

for Distauit Vision

) Subject being test & 20 jeel ey fy;gm

Ty



OBSERVATIONS AND CALCULATIONS

Name:

The vision of subject is:
Right eye:
Left Eye:



| gl’?é/ en’s  chat  and  yeads Smallest  line
| Yfrrjud%ab/é lovdly.
,2)Jne//€nj (}mr% are c/eJrc/m@d So #mt A
,ncv’ma/ mdwm/ua/) can  reqdd, 7%@ /€sz_m“ (7 //ve

- Smallest {7ﬂ) line at 20 ce[ or bm. /J!J/)an(a(f
| A L{JUQ[) anc /é il Mm)

| 3) A /)emm vifval acwt i Started as - o//D
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OBSERVATION & CALCULATION

NORMAL DURATION/ VOLTAGE

COMPONENTS DURATION (Sec) VOLTAGE (mv)
P wave 0.08-0.1 0.2-0.3
QRS complex 0.08 -0.12 1-3
T wave 0.16 —0.27 0.3-04




