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N.tlclior t\ l r c r o f . . o nr c l c r , Vortc:( Misci.
alc

t nccr I'rnclro:, (losgulyzcr, Rcd-Tip &
Blu.TrF Crpill.,'. PrrnPlc3l ctc

Mrcro Iltcrtor, F:.clron Collcclor, Thr::

l-ay.r ChromaloSf ,rpi)y clc.

c€ncral & Spccisl Surgic0l lostruEcnt

MicroIorD. latholoBy lguipmcnts ctc

v/atcr Brrh, Incubrlor, Sbikcr. Supcr

Llircr, Hi-La Chambcr.

Ptt M.tcr, Elcctrodc, Iolizcd calciut'l
AntlFtl
E6it D.ug Abusc Urinc, OPillc As!!t
Rcr8cott

Vtz.i$E B1c^d.t, Shrkcr Brlhs, Slirtit!'
Elcr-/torlyiis Appiratu9

u.s.A.
u.s.A.
u.s.A.
U.SJ\.

ENGIAND -

U.s.A.

JAPAN

u.sJ{.

DYNATECI{ T.AMRA'I{'RIES U.S.A.

GCA'PRECTSION SCIENTIFTC (IIIEI-AO) US.A,
HYNSON, \'/ESTCOTT & DT]NNING @iV Of B-D) U.S.A.
HARLECO (D'v ol AHS) U-S.A.
HARRIS MANUFACTURJNG U.S,A,
KIN'GSON {MARKET FORGE) U-S.A-
NATIONAL APPLTATJCE COMPANY U-S,A,
SCIENTITIC PRODUCTS (Div of AHS) U.S.A.
SCIEN fII IC INDUSTRIFS INC, U-S.A.

LANCER/OXFORD

SCI EN'I IIJIC MANUFACTURINC INDUSTRTES U,S.A

u.s.A.

v. l,lUELLER (D'v of At|s!
LIPSHAV/ MANIIFACTURING @RP.
LAIJ_LINE INSTRUMENTS INC.

ORION RESEARCH II{C.

S)'VA COMPANY

EB:REACIJ CORP.



n lr N fi Nfiudisuil.r BU RR c t LL 1 ur fi oofiulu: fi u'luiloam :
fgnll q$3gn ?11.u .

ftur quGfn ?r.u.
(rvrninnr:urvrri)

(rvrngnnrrunvrJ)

rvrfindo

lnr*r nlu drfru i: :u'ir.rinB'rh'21!flrJdlt 61:111\ Burr cell 1u

{rhuuonl :.rnu ruroil:r,u lauinurlu{rhul'rnir'r 1

1u r doafi'ulrJ:iu1uf,iaT '::to.r

un t iu{r.}ruddnre:1 afi n

oT'rua;{r}ruI:nlsrel 209 :ro nu-ir eurr cell 1u rdoaLitiarrldlriudfi'u
I rhflulu$aare: noitfio {rhudnu Burr cell lurdonql rcnrec ul rflulu
flaaee:fiui trace f,\t 2

flaarr;rsnirl 3 u,rn fi\ 4

fiuluUoarrc

uvtui

uen rith uflnr Burr cell 1u r6oati'r c:rruIrJtfru'lu

urn rro;{rh uur{trufhu Burr cell orotrinr.rlrJr

Burr cerl f,o rf n r 6oaualfi'r rrrirlr.lra rdulirqr.ninars z. s lla:ounlo
rinnir dr!trrJi, rrEarJnF{notjlun{u Schizocyt.(}) frn*rouu Burr cell flo Nrf\:

r rta;tiuoon'l rl#.t udrd.rau{u't r..l rirudtiuorn't',rqnttuUaruq:uuto:r sduoon't rjur rlr.i lyirfi'u

r eta 6ifi0fnulg a61!, Burr ce liuri Acan:hocyte ua! crenated red c,:li d'nuoJt

,rJo! Acanthocyt. 
(2) 

cesmiu t, ?rndii-,, rddr.ioonl tturr rravUn ru rrno! 0Toru ir, rrs'ac6'uure

trjrrirn'u deu Crenated red ceLl.'l) , ,jno', n , orr{ r auriirni'trir Cue or,*,fiuni.l
iu 1 rour,un{ finuosddloonl r]r,co re oih r a! oyriLiaran rr r iiu rfa r fioa *n.r arj

Burr celL Liyrulunutinf, uinulu{thuarr! uremj.ar Bteeding pep-

tic ulcer, !l t f.rgoln r; tl1!o1li1l , Microangiopathic hetnolytic anemia,

chronic renal failure, Paroxysmal nocturnal hemoglobinuri" $n:nrrcijort
l6ulsri c-opo s$y! crisis(4) r iufir

'n1 oi?tra8o;all1 n.:al af aos rma0rnr : uxyrd unrtfl urduugia
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Echinocyte

Burr cellsD.

tin r ioasn':rJnB

Acanthocyte

nurlnfiq;8Ilrfluoonrrlutlsare rli'rir.r r dnriou rh3!1o 2-8 r.,t,. riofhcrec

loo !o. lo loo-150 rn. sio0aaer; za iiell.r(5) rhlTu ames 1i(6n ll-uultls-
tix c1l,r11oi11qnr.i1r}fiul ir:fiu trace t li'r fi'll rj:fru 5-20 ngldl $n;ulfn Bochrin

ge! Manheln corporation (eMc) liarnn chemstrip g d.!n:rl !1 rlu lirsrud'r
qn 6-20 mg,/at (trace) (6) 

uoi'h'arrlr rnq:rrviuf nu161r r0in nt;dd1,-J:fluoonlr

lu0aa, ecrj")nnjrrJnfi rlunir Proteinuria lratd1rt.r.:onr,r acoulfiaultl r r0in lr rnq

llo\ Proteinuria fio Accidental lo fal-se albuminuria lleg Renal albuminu-

ria. Accidcntal albrminuriu t flunre:d$l drf,uoonurqrnmr\ t f,u0narrcdeudr.t

renln a.rlriin'jrlna rro1fro niocrnnaoanlouln (Rena1 tubules) 1nunl! 1i'ttriilrn

1tro.0 (Pus ceIJ"), rion, Vaginal discharge, , tiudnul i'1u{rjruirul rnn:ruln



a1
?1rd1r lnniRnlrurfis t ilg.t'b.tr

ir'' 16 
"rnfi 3 n-uflrflx z126

fin16l (Pyetitis), n:! rfl1:fl{at:6n rflr lcystitisl (7) 
r 6uiu

Renar arbminuria nura6l'l d:iurrnn.r; ul r ro'dr0,drunoorr doulrnia
l no r lalfiaoonl,rluflatrr; o,rc rfilaru fr\tnr:oonn.rfirrn ruodrrrnrlnlrlri 1, filrJ:yuru
ornr:d6l rjrluurn rfiulrJ, rloaruril r6luru 1 nm;lfidnri,rrlrdtifio jr r6u1.ra rai
tv r fluoqjlr.iuru rdol i*neiouodr'r rf,u\ ou6ercnruld 6nrenrd.:yruuorr1ifulu:.rud rfu
lra rriu I:aln, I:rifrh r flufiu

ftq*nl'ltnr:

{rhudurlunrrr:rl r fioadriorrSfnn r r nri,i{rafi0fi.olu1 rr:al nd d.r r 6uri'
rjrri'.onria.!1:r!fiururoiirrg t'ruru 209 rru qnrruli r rer t fiorrrnrhrrdenrr snear
riortieu wtlgnt's stain ullT: nr rlu?g Burr cctl finr.ruru rfa rfioiu's
3,000 rsnd $or{nllur 1Mrl rjrtulu0atreclrulill Robcrt,s i?udfiu conbistir.
12nr1u

f.rfliyrl controt rrnrfninur rn;0anr.l$md 40 :ru dqtnrni Linu
Burr cell ttacl :tulut dar.];

!i nn 11vl t no \t

1ur{rhudLiOlr.trfiuluUlstu 
"u{d! 

s,rtt cclt 43 lrJoirsui rqdu

133

Burr cell l1uac o.14 rrJoirduf {rhufklrtrlu tracc rurluru:rud$ aurr cclt

Burr ccll
ccll 6.7

62 rtlairfir,f rasru Burr cctt rodgtrun; 0.36 rrJairfitf {rhuddlrttf,u r trn
nuliueud0 Burr cell 5O rrjoirduf !!a!i! Burr cell rodu:rurc O.SZ riloirfuf
{r.trufiOl t::ll 2 urn rrrlueu:rud! sot, cctt 50 rrJairfirf ur:nu
tsdu'r1un: o.e9 rilairfof {th udOl rt.:ru 3 tlrn iurtu?u:rud0 gurr
r rJoirSuf unc rodu Bu:lr cett rlurs o. 02 rrjairSuf fiJrnfoLtr*r c urn
ururrud! Bulr cetl e.6 rdoirfuti ursllJ Burr cell todu Burr cc1l
o. og r rjoirduri fi.rulnrluar nld r

ntl't
:1Ue!
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i1r1\td t $dn\tn11!A!f,!;go\t Burr cel1 $a!'l :tuluiloarr:

rrJoirdud

to\r Burr cell
rqduio t 1ru

rrJoi rfurinjrjru

dnu

Burr cell

alu?utdu1!J

dvru

riueu{Jru
1',Iu

r morlr}lr
luilaa, rv

0.14

0. 36

0.52

0.89

0. 02

0. 09

43

62

t-o

IO

2

Ne9atrve

Trace

I+

3+

4+

37

43

5Z

J'

30

Jf

c; tf;uirciuru Burr cell rroll'rueu{th udtru Burr cell Lic'l rfuqc

fo.rd nru { ua; r flul th rlfi'uffuriueul rJ:tuluflnare ; f, oru Burr cc r:- qrlu{th udfl1 rJ':-

(uhtltrr; 'tg ;1\t trace 6.: 2 urn r!a!l rtu 3 61 4 uT n l'tu'tu Burr cell vtt:

rior a.r

e-l r:ni

1. rtnnttflntt;e ruf,lf,udr:rjrll :lttiYl gurr cet-t tc rrlttj,\hner!
{!f,'! 6fiu

2. liuru{rhudrru Burr cerl $acr'1uru Burr cell lu rildunruqiur!
Ir}rfru n1iilt{fiud! Burr cell riueu 70 .l1u a,rn{lhu 209 l1u ill rfiuiouo;

33.5 ftr r iut'rurudgsfird ldo.tnrnntlu:nthinr:nneol att:"!Ufld1? Jllrl rfir totrv

{thudnrennu Burr cell 1u r doad.rrul rJ:fiulu0aare;#tr rri z urn a.rlrJfis\irnr rli
n11na ao\r1!ulrtfrsli tion tfis lioa rCanr Burr cell r otrr::rud!1rj:ftrlutlosrec 3

uln, a len rr,irriu d.rLidounu Burr cell uasc,rnnl.:vtnao.ra {.rd r 6on rfuf,llt l{
tJeudLili\inrrtgrdulrarlilrlfulrnln *nr{dlrj$nr,rlaflnrrt nililri'riol.rrnni'r i'r
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r.r,reyrrJ eurr cel11u blood snear netli{rhu"rrtmljrfuluf,nlretaru{lrJiru
r ?r118l'rnn'r lllneo\n1:t1! Burr cell 1u{thudrulnnjonrrulil:t!1uthC1rs.ieliru6srui

ir{ieur rLionr rsI ncrqr.t

r onar:6rrr0.t

1. Maile .1.8. ! Ttre erythrocyte abnormal forms and innunology I Labo-

ratory Medicine Henatology, ed 5,483, 1.982.

2. william J.ll. 3 l,torphology of the elythron r tlematology, eal 2 L24,

L977 .

3. Bull B.S. : Microangiopathic heoolytic aneuia r Mechania of Red

cell fragnentatj-on, in vitro studles, Br J Hesratol 14 I 643, 1968.

4. ou{; rf;u:fitnr:l : r ondrrrj'rsnour'rrouelnltumr:iur;ilnftlurtrminrrunnri
liureo, zsz6.

5. nunuro gtlyqr, rror ; nr:n:elI :lu1!Sf,d1?c I {ionr:rfir0ld11! fi!{fift
d r I'1.:nlif,:r rol, nrir 3!, 2524,

6. Benjamin w.8., ,fanes H.A. 3 Clinical Pathology, ed, 4 274, PhiLadel-
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7, Hepler E.D. : Plotein i Manual of Clinical Labolatory, 4th .drrlli-
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ABSTRACT

REIATION BEl'IilEEN BURR CEI,L AIID URINARY PRSIEIN

Watana Riddhinat B.Sc. (ued Tech)

Ratan. R:ldldhi.t0at B.Sc. (!4ed Tcch)

T,r|o hundred rndl nine craes of out prtient of Sirlraj hospital
ltho had no anaeoia anal no kidney dlscase ncre studied for the rel8tion
betwe€n Burr ccll in paripheral blood smear rnd urinary protein. .I'here

rfaa no reletion betreen Burr cell rnd urinar), protcin. :fhe patlents \rho

had narkedly incrers€ in Burr cetl anal felr Burr cell would have urinary
plot€in rgrging fr@ trac€ to 2+ and fro 3+ tt 4+ reepectiv-ely, How-

ever, aooe patients rho had Bulr cell Dight have negative result in uri
nary Baotein.

Dclbltnent ot glinical l,[croscotrry, Frculty of ttealical Eechnology,

!,tahidol Irnin€rsity.



n.r: Flnur Arao'rn nou fi uluilir.r
Inuidrarlorun:r uJiuu tfi uuriul6dronlsrl^lonta

erlll rfin':lqluqc ,l .u., sc (AscP)

g\or o frrtqs n.u.
s'tr::o rj:trnrd an.u. 

*

urtnJo

nrrrrneollu laulGrrlaurrl lnuli one leagent system lau1f
n': ll nao anlsfr rr ds r fludl r (orhrlun: ao vOf, nrh{ftlu riyun trJTnur{ulunnogfil
r fi a6rjes !aorJrrJoir€ufirJeu r iu$fi rurd # rfi rt{lrc rfugrdeuft.rtBlroaornao
rliu rdoinur r r-F!w rfluuffrirnnarlfiulaulld r n;fu1rlo t.r0c rru jrlif,raarrlmr:.r

dtrinJ;fiLtad1.rlgualfiqprrxfiil au0rir r= o.3o r!e!;1 p < o.ooL rdor'ruru
n errrrot r r,i.rfi'u 22 4 7 1u dlJnlnlnalnrrnrnaollul rur:rrludd!!osrulnuloo
nu (g-lu 55 n! ni\ 45 au orq:sni1\r 16-25 0) = 2.4-3.5 n{u/rnoirr
dslnir fiurlrenfiuirdlilr{neurli ue:nr.rinnrdrnrorlfiu:trlur:+r#uIrul6nr
l au n':.!fl lir ri'rnaa1fi un6o.rro.:fudli!{lnurl i iolu Acute hepatocettut ar
disease $n! chronic hepatocetlular disease rirnnori8ul:quirrjnflodrrr
rf,ulifa rirudruonloudlirrnnrair'rrcfljt'lrJrlu:rrfi'uneorllulriin-lrrJnf, r5n

riaulu a.ut. hepatoceltular d.isease ue tiruor$ur:ritunnlu Chronic
hepatocellular disease rdorrqrnl6f{fudu;fi'rrifiul! salt fracrionation
uac t flunrrnrtlilronraliulnurr\t cll,.rlowluoerpulauUmdt roslJrturru
$a!naolau *Sruilrnrrie Yc ratio li,r.rrtunrrnrnaarlfilhuf6nr1aur:.d
tnnT cairaiuu'lurlillrr, lUr:lhiu a'rrlunrirneorlfiulu;u*rfi ua:ru r fiuIrr
rdo.rrrntdh'r1i.i,ru dn"n li'rrruhu'.r

urnt'r

Itt'rlultro*! ur;! r6u 2 ndrrlr$i f,o uoerltlu un:neollu neorl3nlr;nouiru
uoavh-t, uanr{r-2, rui, unlunu,irnoolEu lauUnil,ru,r:nr:rrnrnnogfillfiaul!

nr algr r n0afiga no: tvla0nn.t.r$rrri lnrlnurfiuuft la
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salt fractionation 
( 1) $ac6ranhrvlor:da(2) ahujuii salt fractionation

riuorllunT rr't un nn"r\"luqr r!ar!-r:nn: aru t lrjrs$oat10! iraJnRo1fiu'lua,:a;orudi io-
nic strength q.r l audrlr-h:5rrra1 llJT ono\l rjtf,urru uar *oat18u rd'rtrtnlntgnounao

gardsio.rlirea1lrarrrn0nf,|flElunTrri ainiui6fitan'lr:viotrOadufi'uner:.rttnniruro'!

r'rueurJ::lroluoa!,iihlra!nno1au d{oiolortlu rnCosiofi r rusa l"hi t eoruru io rdasoslE

#.raoldnd""rT llo s ffunrr{nnrnoogiuuT .:6ari \ihin-r :inl iun':.:

ainluliduaros 
( 3 ) 

!*iufl f u r iunr :nT naoqfiullaiul nu\ili'1i r nCorsof,

rnn vrilii,Uua:1iararuiuui riiurdhlrJ::nouiruai.urlr:?o.!n .:no lonn tta:n':n{arJin

lnu!no rrhi da r v{n rf;us r6nriou rflud"rdeu r 
j! nn3u,r r de ril:6*ltrii urfil;l i'drje.r

rfiadu nT : r llrr{nlordufirl'rd.tlrjr:ru urj iri r durdo.tl",trrltrtrqruo.tr ?rJl tr rvhl (trvPto-

phan) 1u1rJrttlrlu 1 r do'rrrnrJ$nl urdrclh r 1:rionaalfiu rr rlt !l{rn!8u$vr3Jl nrt u

rfiurr 0.2 n:!/roO nfu uinaolduflnirjtcr ltv]u 2-3 nfu/100 n{tJ 
(4'5)

{gquasi6nr':

.1. ft u1CIrr191r rijlgS!fiu1nun':':

n. riiurdvri\irnnfi (glcbulin reaEer::)

riiniiu rt!cunru
IBDH chemlcals Ltd,

al ? 6{'

q 1 -{

1O0.0 niLr

t . clobul j.n stand,ard 'lo]6jrtin:'rurirnaolfiu*rjur,,. : . o n:!J 1u

IO0 flaiFn: (versaloI, ccneral oiagnostics)

16rh-

n. rnl uljnaon$ieo'1r lu Blankr standard r|43 unknorrn

?r. s fl!: iirrrirrr':rc 0.1 laaAtr ar:lunoonuied rniu:r1iaitfu eranr

1rii'rntiu o. 1 lloifin':
l. rfru Globulin reagent qiuru 6 fiaiiq:alluutda:naon arallri

rrie fiuli

\. "ilnooarrriefi.:urnal1u;i rfion ir riu trnr 12 u'rfl

narjr{oi da rdr (cuso4' 5H2o)

n: no:001n (AnalaR')

n:ndalllr

Poo1e, England
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vr11f r 6urJ:ru.rs 5 urfi

nrtaiuro

'tJ9

a'rueon"rso.!iirt6iu :rlrrnnr:ai!enm!orirurirqrnn tltrm:trru

rirnaorlEu:rl1u0*l (n{u/ ta0fir?) = A ( unkno,$m ) * arrl rrilriu
A ( standard )

c.
Tanrrrsu r:nlun, rqnnfiuualdrduue.r s+s urlu ru:

dard

{oirr r nr

n. nr:nrnoor,trElbu?fidnrlr:onrirnaogfiukilufr.r 6 nfir / ra08r.l irir
nao1fiug.rfi1ri r{aqr.!Oduiear;1 r n6o

?. irie.rd rfiaduc;a'rdaruluaCrr,liell,r

2. l@*ultOg 
(2) li nicrozone system (Beckman instru-

ments rnc.) air{rnr'l :f,u*undeuro.r€*l uirnrlrhutnolljrlulundrulauldeect
nan nicrozone densitometer, nodel R-IIO niurcutiueu?,olnaogiuru tflu rrloi
r 6lris o.rl rirtu.:.1! uie niurori.rsouoolfi ull t fiu n {l / r a0fi r: 1 ru16rito.:1J:1fu :rl
ornlihtl r:n 

( 6)

xon,.llrnao\

rdouiirnaoqiu:ettlaul6n.t'laurr! rf!uu rf, urJtyulG6 lnaln:rfo r.#l lunr
In-

liver
nfi q'rurl as nu ua:1u{r}ru1:nf,'u qiuru I39 ng (viral hepatitis = 47,

fectious hepatitis = 31, Obstructive jaundice = 20,

= 16, Cirrhosis of Liver = 16) lirafi.rucnr1i1um:,rrd

rdouitirrdurrlrrnautlnf,liueu IOO an r 6ugru 55

:;rirs lo-25 S Lirirnaolfiu r?i1fi'u 2.4-3.5 nfu/ra0fint

nr:finu, 1u {rh ul':nfi'l lf,uri Acute hepatocellular disease rduvirat
hepatitis, Infectious hepatitis, $ai chronic hepatoccllular diseasc tfrJ
Cirrhosis of liver, Carcinoma of liver uectlnu,lltt Obstructive jaundice
lnr:n, irnaorlfiulnun:.r u6rnri.ruoorl8u crnri.rl .rf,!.:r! 1nu,:61uqrrvr 

(6) 
ovirurir

naor,1il rrnriuuiurnrrir A/c ratio 1i'etari'rrrrta.llilu*r:r.td 2

Carci-nona of
I

t! rilN 45 fru o1q
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ryfjd-f rrdn{rilnao!fiu1uaurjnfi rla;{rhuI:rfii 1au,]6nrIaun:rr r ltu
rfiuufful66 r nnln:r{s r.r0a

Bu oi.rt o'rdrreirrr:r c rirnnoglulauidnr
l aunrrr ( nfu / r aO&: )

rirnaolfiulauli 6 roa-
h:r,lol6l (n |rr / r l0fir.: )

iu ni
viral hepatitis
fnfectious hepatitis
Obstructive jaundice

calcinona of liver
Cirrhosis of liver

2.4 - 3,5

2.3 - 4.6
2.4 - 4.3

4.2 - ).3

J.J - ).U

2.3 - 5.3
2.5 - 5,4

rrr,rd 2 $rn\';1noo!fiurell nuiGlrl nun:\ $salou ua! A/c ratio
lulurJnfi ua: {rh o1: nr,-r

rufi oi\t o !dseirrr:e c girneolau {-xrzso)

(ntu/rn0fir:)
o1$oatJ!l] (X12SD)

(ntu/ r ndn-nr )

A,/G ratio
(ii2sD)

Viral hepatitis

Infectious
hepatitis

Obstructive
jaundj-ce

Carc inoma of
liver

cirrhosis of
l-iver

^ -(7)
/11

2.O - 4.O'''

2.3 - 4,6

2.4 - 4.3

2.2 - 4.7

3.0 - 5.4
l1\

2.2 - 5.L

0.7 - 4.8

L.'? - 4.6

r. zf, - -Lr)4
.l1\

J-rO

0.98 - l.0o

o.92 - 1.19

o.77 - O.a7

0.32 - 1.02

o.77 - o.9a
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lorro

hnr:finr*T filnr:fri l globulin reagent *:irHopkins-cole reaction
(5) tl',rnoui.rl glyoxylic acid dsarot r r irarrl ttnloloqjuirlaa t flu impurity 1u

n':iacofin ttas copper su],fate rirri, ti r irrrJfinlurlurliurd r flunraurifion:n{a{la ai
uiunr:flnurrrnaottr?u:erlaun:.rd1.liriiuTnaolill{ir:deirulaltornralnnoonl'?t6nluanrll

riorrii'tr{otfulunroo:of,nrtF!uurfiuufi'uriTnaorlaudrrlirrnii6roaln:{ot':6alunurhflsn:

{rhu1:afi'rfiwrrr'rd r {1fio1'!n,rflao1aul nulir'r1run:.r r rJfru tfiuurirdltitirrrd lnq

1n:r'{o r roa rdo'i r a':r;fir raerrirf,uivrxafiali'o'rfisd

correlation coefflcient = o.30' dr p < O.OOI

1 rdoliueu€ireitn 'r1n = 224 rru ssli degree of freedorn = 222)

fi'.rrtuds uans'irr"irdl6rrnlifi'rao.:!n-: rudlriudnua drrrdrrualfi'qvr rsafifi

r do.rl, nrirnaaliul nulsu'rl aun r\d!f,u6fi'ufifitl166 t aal n:v'lo r rOa [ain1':

nT naol?u:rr1lu166 r ao1r':vlo t:oa r flui6dhi r a'{o.:Sofi r en firnounr:niti.rurn tiu t e-

aTlrn ishirrurcalfi5unT 'tu'lnno1iu:rtt1au-6d uonrrnlunrt0di'osnT r rltl:frurrun

ri.u, dodr alunrri0qdul rnr:ort *vtrti uonorndn r:rrnao1fi uI au'i6nrl nun:.rd0alldl
fiu6fi'utlifuit sart fraction.tior, (3) ntrl rilto':6rirsd lfia{u{u{'udrt'u tll! 10ruo \-
naortrlul nuriirfn 

(3'5) 
,r"r':6dr0un,:nrnaolaulnun:l d'r16ra:'osgoo'::lmd81uio.r

r{r}finr:drlrl 16nr':nifiiruuav r5r tn'r, g1f one reagent systetn 6r,ru'l'rn1i'[unr:

vnrau lturruTnulonr:lrarr;rifiri.rrieu 1ar-l::4.:ilunrttrnooliul nul6d I Corio.:n r:
n: ru rirnnorlhul nun':.tt$ldo ctrrtrnrirl r]rfiu':ruaurieurir rroallu dlorocs'birirFnnarn

1i'uancrndldo'lirirnaorlaulnun':'ru6e 6nr A,/c ratio lfi nuorruriruonrlliu (nr:n't

uoal0uorrnrl oun rr:1noi3 tlye binding rloliltarirrrsortlJ':ftt':elrrernaarliu ) i'rr

uan.tlilunr:rsd z

a'rrfu r'irnaorldul nulinrl nun:t nrir riljnfi =

eislnir fiuslrnfiirirnaor,trEudl io {tnoll5 
( 3'7 ) li'.:nrrr.:d 2

ir.:: c$ je\ir'ilJ.f,u.',u (6) 
fiurirnaolau uegri, VG ratio

2.4 - 3.5 nlrr / ta06n:

deurir uoarloudl it rn ara

filnir fi a.ot'udLi!{inrr

li.riun(7)

rrnnr:flnurlul:afru q; tfuir :;fi'uoor:naoqfiurelrlgllu Acute hepa-

tocellular disease $a: chronic hepatocellular disease
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dlio{nnu"firairli(8)

f{fuc"rnnrrflnurnr:nrn ao1fi u1 nunrsdrvril riiru rJio.rldr; Jorfi of, r rru
tiararuiuutr uon!1ne:n,rnoo1fiulaun:.r u-ir iarur:nnr druoalgu ua: A,/c ratio 1;
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COMPARISON OF DIRECT MEI!{OD WIIH ELECTROPHORESIS !,IETHOD

FOR DETERMINATION OF SERUM GIOBUL]N

varunee Kietduriyakul
Bung-orn Na Putalung

Chaweewan Prabhant

A convenient me thod for dilect photometric determination of
total globulin using one reagen! systetn, based on Hopkins-Cole Reactlon.

in which glyoxylic acid (as i.mpurities in acetic acid) condensed with
the trlrptophan present in the globulin to produce a purple col,or. The

color intensity is proportional to sen:rn globulin concentration. The

results obtained by using the globulin reagent, give good correl-ation
with electrophoresis nethod ( r = 0.3or p < O.OOI, yrhen. degree of free-
db'n is 222). Serr.un globuli.n vaLues obtaineal frd 100 nornal adults (55

nen, 45 vromen, age 16-25 yrs) fell between 2,4-3,5 g./AI, The studies
in liver diseases found that, in acute and chronic hepatic dj-seasef the
globulin values were distinctly higher than normal value, the albuni-n

obtained from difference of total protein and globulin were lo$'er than

nornal in acute hepatocellular disease and very low in chronic hepato-

cellula! disease as research conducted before. The lesult obtained by

this reagent correlate h'ell with salt fractionation. So the direct de-

te):nination of globul.in is convenient, reguire only simple instrument,

one reagent system, sur.tabl,e for routine laboratories.

Deparunent of cLinical chemistry, Faculty of Medical Technology,

Mahidol University.
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Docteur de It Univcrsite' Louis Pasteu!.
!rfffluo

uvu,.l

thftylfendr:d rf,uar rrqtoll:aqtrr:: i'l.r lT nrruslr rna"td ruer
0.6 - 35 s clnqrq,rl!{o.r{r}rud6orn,':qrlrr;il [a! 0 - 17

n1:fi't?lit-l c. je juni qlnqri-r:;dMton:zyrili lau tnrc tdon.ruu

selectivc nedia nr: r fiuqcqr::l!j;'o.!nrrn ruiEfi l;u1a 1 d.td.:r.r"rortrv

1u:u:1rjdf rii 6:ru.rrulrndrl en;1 camps lobacxet
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n1 l\naonln:r;ulinur (l-3) 

rh|lrlvrJ'rc r tllu lrnn'r:finrnqotnl+uo\ c. ie-
Junr drl1f r finl rnrio.:'ierrlur; u! r lel l0 1u r indurlunr:{nurdl r.u ururo r in uo;
lt.:iurrrenrgltqq r n6'r ilu':u 192 au nr-jr uon rdod\i to.z t drrluqiurud gst

rthrinorqjinil 2 0(4) $asrrnnrrinnlht:u; rrar 6 riotr dl:.:'rmnnrhrtrure
qt 1u rfinrhueu 382 r$ rl,:irrJ c. jejuni li et d.r6ie!1ilqir 6u rf;norqriinir z O

rriu,turfiu (s)

rf qcs, ::nlo'bifrlaifir]T urdofi16 Iau1d1u tr.nsport rncaia nrniurdo1rr

n11td66'anA I euriaun'jr1uu.t:urn1tr61rrJr1 alqo;vrililrneuif, iorrrJflrIfrnr:rr -
lr:nq v r fl onliltd rrlr;tiuqrJnrddlo{ nr :l0cdu rdo.lriunr:r11fi nutrainuru;

1a1a0 lrJir.r nT:lhfiuntu nrrrndold d.t0frnryo; rqfl'lgairfu r douruo:n'r:n:rr
qr{niUr oxidase $43 cataLase nr:igr{usufi\ tdoerunloarudu{1dn, :n:"1
m1\t0? | n8$a3tor6l!9fi6u 1

jejuni rfiurdod

rrurro*un rdof[i
t luaudluhb,nr:

'' 
nroiu, la6riru, uaz0lih'luInd noc rrgarlrirririau ueSyurdutf,aa
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n1'r$unrda c. jeiuni r,lnQ!r11rn'11; 2 li f,a n l.|nJaluqat.l.! !1ua1-

n1: Inr?u;?n'roriru nembrane filtcr dfilaortu,a 0.65 lularrrn: rr,l:ri'1dn1!\
lirlur selective media niola:lnr: tlr:qlalire{lu selective nedia lnur.r.t

uf,rrlrndlilnrrfiru1 selective nedla l auliurriruln{nnarut0n $n3ftJ1\g0nrf,uf\t

luornr: r {ul rdorie nrruun c. jejun! lrnqllt:fihiri r €uia.rdrunr:n:o!$i$s-
nrrla nilriuun r{alic:ren{u
nrirr6

firttrrl6n11

nrr rfiuQ

nrr rfiulruli'tifirrl6riruqrmr:1i'$rnr1u transport nedia d.rr: rfu cary-Brair,
Alkaline peptone water ntto Buffered glycerot-saline frli

nr:rter!qtmr:i':un io.,t.lnv, :rni
n1lt 1':e g1111 3fr unia.rpn:'r mihu'i6 wet-nount prcparrtion irtot-

flulr;runr:dur; ae rudrurqlunlrl r{oii !'u r on rc rdo rdalrluuiaartta rdo r6uli.ri.r

r:rrliuru lugnrr:lnri 1 r:rfrrr{orrdouhr':rrr{eurvgfnuo:ron.r3 la otr:
rituluu "nri.:lf" utauuu 'rr?\r.;ru' rir rfo rded rrdarlnetrr r{rrrnrcU rf;ufrngrw

1fi.r\ouo.r rsnd ir rfu r{oriradurlmirnirr: rfirfinrorcli!{a nla rfu rnlurdr rrrl ur!
n1?rl wet prepalation errniluarnr: r{uo rdl tn""l"nnirluritr rnda rlr:1g011u

\t'ruj'nil rnlorllfufurr rrdaulnrrar r{d[ rirunr:iandunanfu6rli o.z t safranin
! fo countcr stein arrlclil .ln,l 5 - ro lri lunrrtiou?i'r f,.r{rvr:rc r{aiftrtd
safranin lilril c. J€junj lnlrrnlrtnu rge&trna tin 0.2 - 0.8 x o.s - 5 1l
'larru: rlailirto r frudnurfie s r'tt r 0uIJOnsn (Zdd r) ur.rr{'r rifu rfu rniu2u,r'r

rjr rna!iru rse iT,l'ir.rl i.r.roriotunn r u rgrf

orrr: riul r{o

!.tn1ldl;rn'l: r{urr c.jajuni fnn.rulir uridOurli io skl-rron's,
Butzlerrs urs crnpy-BAP dslrirurjrtnotl.rd ia

n rrl:rrnu rdodrrnqrrtr:dlurrufi'u*ehnfi1i'lti.r

ltl!.n 
I

nr: rfiuqaar:; rfiar:ern'r c. je juni Liia.rnr:'tlnr:f,rmh 1 rir r6u
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skirrow's mcdir.m(I) , o*oid blood agar lase llo. Z 1d 5 - 7

lysed horse blood $ngurriruln{nlfrriolJd fio vancornycin lO mglt,polymyxin
sulfale 2r5OO Iu/L $n3 trimet-hoprin Lactatc 5 rflgl1

Butzler's rnedium 
( I) , thioglycollate agar 1ri fo t rfat6onurrrr

1o\!!ntrts! bacitracin 25,OO0 l/L, novobiocin 5 mg/L, cyclohexirnide 50

mgll, colistine IOrOOO IUll ttar cefazolin 15 mq/L

Bpy-BAp (B1aser, f979) 
(6) : Brucella agar base 1si fO r lrin

I Aon $n\to\ un! $8: vrnconycin LO mg/L, trimcthoprim 5 mg/Lt poll'ml,xin B

sulfate 2,5OO ItJ/!, a.nphotericin B 2 mg/L $f,i ceph.Iothin 15 m9l1.

1L7

t
B

o11es1; carnpy-thio d.r rfu rf,i.ogfycollate rneaium nJrcu{u 0.16 r
!ra!u1;iuln0 li$nrrl rdlriu rdu riurliulu canpy-BAp rdatieu1riuun c. jejunt Ul
du

nr: I ur; l{o

qorrr;fi ruarrltlo r ihliinradli'trjfiucifir]ru rilo'.riu.r rrr;ulorrr.r r{urr rda
fi.rndtirr:iu l aai.rugrrrt:n\tuufirf,i r/4 r:ar:rrur{ur,.1,r rir r fluqltr.r: ud!1io:or!,
"[urih r n6o uirliqolr r;dasa.rlfis6r 3-5 rln nlos ti r]\,ri{,ua\fi,jru H,rluornr I I iu.r
rdofili' i''ri.j 'r:.rn;,-" - thi-o drulunrrty'lrdo 1fii,fi'uaifi.-.'r,.t 11r.rir rrirrollucampy-
trrio l nu rhuqt 1., -:;1u;: fi'uiini.rnerrir?o.lorli.rr r 6ur r dr;..1r, :. rn I srr.. rfiulidqmrqg
4'E 4-i 'i g!. l;ir{lu ur rr-rla\ltu campy-BAp

nr:J:.1 r4'.,

nr:rh r 6oo'rtnr:vriLirarut i n'tddu fi'u f o s rl6r:i ff n r : ir r : ! q ln roil un r :til
rdurnriouurlnu nr:dl r6odlfr,raldqnnr.:r:tirlid 42's uru a8 sr. iuu:rurnrsrd6
o 2 5z I co2 1 "'1 uas N2 85t l nuhiln uouuol:€ani ol o Gas pak fi'li' llfasrJfrrlh
nr':rilrjoq'rh rdod az'o fiorrhiq'ti,ti rz 's *iae:ri, r doliorir.rrio odqn z lu d'r rda
dtLiti'u$ledsduLilar:Jlli s-s ju ;'rlr;fi ouolrrralr0nnloln cas pak oec$In$rir
1a rfiuun{a'hiifi Fortr,.r(7) d.r1i p. textgeri trr1!a$lu skirrow nediurn 1au
streak r dodalluoilndrrro{cru r {u'r r{o lna{urdr rnr: ir uqlrr.::{rJr u r6ulrur{ur
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b\

tvl r a'rnd"uo"nnio'rlrnrtrni6 rent:awo\ tdo c. je|uni x 9,ooo

.r|fl

rdoluq.r polythene rru,rn 18 x 20 rtu. dl aiarnrrraontrilrndqn rdrdr:vrili uien0n

qs1fruiluaf,n rir r*arlid 42's u.rtl 48 {rl.

cl:Er_u.e!
I nut'irlJl al afltror c. jejuni !u81 11 !dl!iu*a:tf,or frscrnrilli ag

lu . ll qz'q 6tura riuairprinol\ r-2 ul . u'r.: n{t'l al a€orcc:dlurallnnvi, tfi'uurnlu

tTur{u.trdortluefiu 1alnflgu rSnriou sfrriisradou rflurlunlo rdu 11ld z; nulfo-ou 1

ir rdo r olql lnrulou streak ur.:aisr; tdulalai!{nno;lcrirununilr n11;o1t13!o\

#
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lfr2 lr1r0to'r c.jejuni !!l BAp - carryy nfrirrnrfud az't r{lu

tre, ag dell.r

rilrl aTagmrdl rjl i rdolrian,urilrf,aaun.rriur'r:oulaIrfi udurutsr:nu.j.rornrr
t ful rdou! r rru:au 1 1n1n0rr rlduu rf,uaorq rdo r6urr rfauruialtg: rfirdnww mctal
lic shcen Ia1a[to.r r{our\: straj.n lintn;nau qu rorlluu fir,rua'r ddrnr uilrjnu
daurTn

nr:tOrfu rda

ur:I aT ogd!{ntnrcn ! noireirsiu!'rni sncar qfr unia.rlevrrtni rCoq

fnunr; lJirt n'r: r ndoudgn:nrrlnfrun:l orelqrJfin?ue oxidase $ag catalase {ir
lrireuend:cnsufiuTJir.r nr.r r adaudra:frntro:InIaf, finouonU'ir rdrdr[u carapgro-

bacter nr:,!er[u r{ir6.rfu species rto subspccies lirJ6ntum.ror ra6ue vqr'r|ot
du r i.:usarlunrrrld :. 

(8)
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C. lbecalis
C. tews ssletus

C. lbtus ss intesti,.l,a,lis

C. jejuni

C. spubrum ssbuhulus

C.sputonrmssspubrum

i--t

+-i'

+-.+

+++++
++-R++
'l-+-R++
++--S+r
+-+++
+*+++

rrrr$i 1 qrua!0ndaiftUd1i1unr:uun rdolu{rla canpylobacte!

1tr:ci

nrruhqlrrr;ritli'rriorrrJ$rlfinr: nlantrtfiulnurqrrT'r;1un:ftdLiar!',:orc
uid.rliqun Li rfhrttp'rudu:sn, zln lrrumuir rdoda''l't':oorjlioJru,i1dqr r iu
rdo r fulidqrunnofia.r unrstrr':no{Lir''uni. I ilrJnrririr r6ul id +'o(9) ornr:n'1ri

r{us r{od$na'ruqn: udt, nnr:finur r rJluu tfiuunr:ldornr: r {ur t{s 4 ?tgi (skirrow,

canpy-BAP, Butzrer un: BU40 d.r r fluqn:dfnurJalaln Butzler) d cpc Labora-

tory rui't canpy-BAP lfiraidqn !'n:rnr:uun ldolfiauU canPy-BttP fio898 trlluu

rfilufiu gat lau1i stirro" zst liu1i Butzler ro! 8ot rdoli eu ao deunrr

rr"r rrranfiu!:'tu.rrujr q:l irnfidqnlaun, :ri, u rnardtirli 24, 48 $43 72 delrLt n'r

c:o'rune tfu.!n{\ r tur orrr: t {ur: rdodliar:o: r 0u campy-BAP ll"ta',to'ru t"nntdotiu

r{oli ae ii.Iro(r0) Thio-canpy r:riruliuun c. ieivni lifidu 6:ru.:Tuje o.l

rr: rdu.r rdodnrlrrol; ttun t{ofilciueuiouurn lsoo loa67ln.) 1i(6) crnnrtFln

ur6'r: rnr: r fi41:r'qlrrrlirsflr fiacrn t6o c. jeiuni 1u r Snfiruunlao?':xul no!tls-
arrnirtriou vrrir luqlrrr:dnreqru c. jeiunjaiulu eg ai{fu tdun,:ntecri!
1ru1i canpy-ear aeu{fiu canpy-Thio riuru ?1 a{t dn:lrxulnu r{odduuuc*py-
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BAP oJrlriur lrlueu 5 r{.r ur:frlv canpy-thio odr.rrf,ur rz n{o(a)

nr:n:rlq{nno;tosqrlr::rirunr rrldT oT lr:ldeurirulunr:l0rdu rdod nfu

mrnqtorl:a lnu ronrcorh.ld.r1ud l Lio r;{or!o rr{a.r1s'[rnr: rnrc rdo frflnorqi-
r rr rno.:{rhuirul:aqrrr':rie.tdir"r rnql't""n, 6a c. jeJuni rrirdrru.lruqrn :yrrn
dfflur uie unsrJrc r nidnhfr.rfhurrluunnir.rfiu lrnn'r:innrl:aqnrr:ir.r1u r f;ndtJ:" rrn
lrru1r,r Karmali et al. (lt) .t"ro.r,j. so t torr{rhuriruqrrrrl rfu rlond.r rfildu

':ru'rruir ost tol{rhud,ruqrl1.r! rfinl r fiurii c zst

2- 3 {u }rfi\a,rn Il'l6orn'r:qrlr.rcirNlrir.rnnr:finnr1uU:c twlnu! tnilnu qrlt qn rrulun;rrn
dn'ruqsl'r'r;triir,1n unc riaa u-

qn I 
,)uiuntrln

r!f,r lt t druqlrr: rnar 
(4) lurrortil.rnifrrrluurr nr:l0rdu rdo.:iudia.rnr:mlr

ret t 5e orcn:;vrtrlilaunrtqqrlrrriruniorrlen::nigo; phase-contrast luria.r

nnaortihi!nio.rgoatls'l!rrnrcldnio.rlavrrrniottr.lar ui."iooni condenser uacrn{

diaphragrn a.r rdolirf,u r{aliirt rrufir

r onar:6rtGrr

1. llHo scientific working Group (198O).Enteric infection alue to canpy-

Iobacter, Yersinia, Salmonella anal Shigella. Bull mlo 58 (4) : 519-

2. Bl.ser, M.rt., Glass, R.I., Hug, l,l.I., Stoll, 8., Klbriya, G.M. rndl

Aljjn, A.R.M.A. (19e0). Isolation of campylobactcr fetus subsp. je-
juni frdtr Bangladeshi children. J. Clin. uicrobiol. 12 (6) ! 744 -
747.

Piemont, Y. (1981). Incidence and clinical aspects of CampgTobacter

infection in Alsace. Abstract, Intcrnational $orkshop on CampgTobac

ter infections. 24th - 26th Uarch 1981. Rcading, U.K.

supavej, s., Lexonboon, U. and simasathicn, s. ( 1981) .occurrcnce of
campg Lobactet Jejuni in ltlai children. Abstract, Seoinar on diarr-
hoeal diseases of children in South East Asia in thc context of pri
mary health c.re. 9th - 12 th, Novenber, Bangkok, Thailand.

5. f,lirt rT ttllttrlq lrnnr:finioriruf,r

151



152 BulI Chiang Mai AUS

Vol 'l6, No 3, september 1983.

6. Blaser, M.it., Berkowi.Ez, I.D., La Force, F.lt{., Cravens, J., Rcller,
L.8.r_ and wang w.IJ.L. (L9791 . CanpgTobactet enteritis rclinical and

epidemiological featules. Ann. Intern. Med. 91 I l?9 - 189.

7. Karnali, !1.A. and Fleming, P.c. (1979). Application of Fortner prin
ciple to the isolation of CampVTobacf,er frcin stools. J. Clin.Micro-
biot. l0 z 245 - 247-

8. Hold€rnan, L.v., Cato, E.P., and Moore, W.E.C. (ed). (1977). Anaero-

bes Laboratory Manual, 4th ed. Virginia Polytcchnic Institute and

State University Bl.cksburg.

9. Kaplan, R.L. (1980). canpg Tobacter In 3 lennette, E.H., Balowrl.,
Hausler Jr., W.J. and Truant, ,1.P. (ed). Manual of Clinical Micro-
biology, 3ral ed. p. 235 - 24!.

10. Wells, ,t,G., Bopp, C.A. and Blaser, M.J. (f981). Evaluation of se-

lectivc nedia for the isolation of Canpglobacter fetus ssp. jejunj.
Abstract, International workshop on Campglobacter infections. 24th-
26th March, 1981. Reading, U.K.

ll,. Kanali, M.A. andl Flening U.B. (1979). Campglobacter enteritis. J.
Can. Med. Assoc. 120 : 1525 - 1532.



^11,1'lrdlrrxRinn'r:uruu tils{'lilr
ilrj i5 *-ufi l n-usrsu 2526

153

ABSTRACT

STOOI. EXAMINAEION FOR CAI,{PYIPBACTER JEJTJNI

suwance supavctch B.S. (M.T.)

Doctcur de I' Universite I Louis Pasteur"

Examination fox C. jejuni in Stool was performed in a selec-
tive media. stool collection need not be in a specific condition. Spc-

cimens may be a cllrect stool or cotton rrool sxab in transPort rnedia.

The incubation in a low oxyEen atnosphere lray be done in various vtays

and suitable technics could be selected for each labontory. PreliEd-

nary and final identification corprising appearance of colony, shape,

stained charactor, rcvenent and biochcmical reactiona.

Departrnent of }licrobioloEy and fuununology,!'acu!.ty of TroPical

uedicine, Mahj-dol University.
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rrt.tc lnri rn .!. (nurG'lvrurrfr€n )

riled.:rrlq rJ:.a. lderrrtl)"

urfinJo

1iflnuri6nr:n:elnruar, rnn{i rrursalalnlulilulru r;ri5uuo.:1rl-
ru'rurofreltJ l aufinu'r nr: r fiu r 6oarieur.lnoal:i uaslololno:orrn rdorlo.rnl

n1:saruf,'erosri"rnra rdoulfrrad,r\r!1n1?alr1!!afi rrnInr,/1; r,o un: wlo r duu

rarrnnrfhrhlrrvr $allf Heon dlrir! pMs ua3 rar r;liarrq'riru rfu re-
duced NBr d.:!flrie'r :alid sao ur'lururr rdorfiurfioalauleirorJrlu(15 q€n

/!a.) ffu NaF (2 1n./1n.) d1!11on\rdnlnuae rnrliuruds 36 Jr'[11f6u,|,0n
rararr r fiur arar rlil iuruorjr.rriog z {ufi 4'q. 18dfl 3.90 * c.v., 95 r
recovery, bias 1.66, s.D. I.45 uagji{ud:;irf,rr.rldlfftrfifu,llia llI\otr

lnunr.:d 340 u1'lu1!e1 rrirfiu 0.968 ri" r ofiuso.!*aa tw r iiu nmol/1, r virfi'u

L73!o.'16 lunaralrtosauqrnrnallrdd r rr: r 6on1aunrrlautumlUnl $o!
1. 3oto. 54 luri'rltrtuni'.:so.r{ietlir1tt *a:nuirlu{rhu rurnetde\J 1. 6 * !
:gfi'uuan rnrltnn-it 4 nnrol/r,

uvul

ran r nr r ifuae rf(lrd.rd r fiadur;uirrtu',un"r.roarufirto.rn11nt deulnn;ilrn

tgani,ru rda lrac rfa r6onuar rjnfi1u rdaanlsnr,l liuriu 0.45-1.30 nrnol/L (4.0
l1)lI.7 !n./10o !a.) ''' uri6'rinrecoon0 rluriouar c:fii1?iir.lnru rfirnre;rSun:a

r do.r c rnn:n lranlnduli d'lnfu1uii1s{unfir]nc;!.r vi'!uaa r r rrjdusu ornrr:;i'u1u
r fiol

nr:{otlrtrrruuan r nvrnilinaruld rrhl eonolmiuan rryrlf r fiuacetaldehyde

[ag5rtl?!"r!u acetaldehyde d rnn{rl2}f oUrSukni tactate dehydrogenase (LD)

ttai coenz]me nicotinamide adenine dinuclcotide (NAo) fru tleo t;r a'uu r€u

NADH !!e!tr!rtr,io NADH lnunr.rd 3ao urlurunr (3'4) r'to}in1r$nrturifu phena-

' l ilutluqnnqunr r,l{urr n !fi.rlru.r6u r{us1nj 0 zsza
* *nr 

algr r q0a60a nos r ra0anr:*nr ri unritordu riu.rlnri
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nazine methosulfate (PMs)1nuo diazo salt 1dy 3-p-nitrophenyl- 2-p-indo-
phenyl tetrazoliur salt (INT) rlo nitroblue tetrazolium (NBT) lgliarrd
dn 5o'li'1urie.r visible rp..tru.(s'6) nlu 1d r,p crn6aid'rrfu rillrnidLii'o.r1i
ueo udli ferric compounds rfiuf,'eiud rian:ou gas{aid rfiadud aoS -sro u1Iu

(7,8)
r!n 1

illJn r?o\rnr':n:1c$r uan rnrdaifi'rufondl to unn rnrnlu r6oar:lir1rja.rd li
!{nururrflnuruT i6nr: r6ufeo:jr.r rioa [nsn11r]s\rfiun,r': l t]duuros:c i'u$an r dlud

clui!rrrelaou l aunr:nr16fru6.r?,ueunr tanlufirta.rnllaafi'ufid r tr: r fioaoonr r lnu

1n1 ldae: r donnn vnouldrtu rtiu cord-nr-phosphoric .cid(4), perchloric acid
(9), zinc hydroxide 

(r0) arL]fi'ufl (t) ldar:Io r iulrlqool ri uac /fi'lol ol ol nol

o rnr 
( 11' 12)

:'rusrudrauoi6nr:d rnrr:aualnTul:.:ru'rure*elrjdttrrrnuiltfki'li as

arn 0arr! $iuui uac\;fss$r n{osiof, r nudu

lqqsa:16nr:

t. fi?ou1\

l-. I firour.r9luilrFlnnrlriir:eq*aa trvr litrnnr': rfiui'rorirs rfi oa

e.rnnuq?rt1ildlrJ:ri l au r cr clrn r iu r 6onal 1ri 7\ileiar:;u r 6onud.: ua :ier /\iierfi,r.r
cr:r]olfiunr:aarui'et osrilnra (Antiglycolytic agcnt) ,u0ndrrr 1uo;tiurlun i'tdlJ1

fi'rfl r r-Ftuu rflurfi'ufi'unnrar,d r fiulidqnmq0rio.r ttas 4's rfu::r: rra,it 1 fi'u

t.2.1 firorirlt6oa nerlfi'ufiroJ,tr6oalnurlrsrnliu-
ldaaai soraaorrr:ri, (fasting) riuru 2la. uayir*nurrl nf, (!.ilfiu 1urf,)
1ei1un aoal,iglr:fi! r6onuflr0n rorJrlu (15 q0r/!o.) uo:Illo r fiuur{qaol:i' (2 un.I
ua.; r doio.rftunr:aarufirro.rriinla $agdruunnnralr rdulid a'o nio{rniud.: run'h
c:rinr:n:ecfieoti, s rfiondlilrnauqtnrn*n1:ai 103 nu lfrug'ru 53 ru riQ! so ru {
rtrurnrru oz au ue:{druiielrj eo au

L, 2. 2 lieodr.rri'rltdtlnf.r l rirrmiiltaur{.rtol{rJeuii':lrt
ciurr.l 14 rru dd.trr rCor:rrnr r{ollunld ue: rfulid a'it L;rfiu 2 5u nloudu{s

iun?1t t?lln11n:-)1
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2. i&l: fi'aurjaslrlrni6?o\t llacQueen, J, !ra3 Plaut, D. 
(12)

I5!!f: olftu Anlu1oon0r atilrso.r r Suletr; r,o d.riiraLir nnnrrliedd
lro.t NBT lrnf, urfial r fuflrir.r n:mfalridae'rlurend! sao urlurun: lnu8stJn1:d

r iiuerios fi.trio1ild

t)t

Lactate + NAD Pyruvate + NADH

NADH + NAD + PMSH

PMSH + NBT (yellorr) PUS + reduced NBT (pu4)I€)

dtr t llluastr:a;aru

I) AMPD buffer, pF 8.8, O.o5 nole/L dl 2-Anino-2-methyl-
J-r3 propanediol, crystalline 0.525 nft a:a,ruritr rslro 4OO la. rjfit ptt iru
su scr 1rirflu 8.e uSrrioc'r\r1ririu soo la. rfulidqr'nr4n{rfiu

2') Color reagent, l,8ml4 NBT + 0.5 nM PMS : d.r NBT 75

!n. $or PMS 7.5 tJn. agnrur;i 1o !a.
3) Brij 3 t solubilizer
4, Diluent, O.t M Hcl : r{orru:a rn6o rriu{u 8.35 la.1frfr

1an:
5) NAD solution, 27 nnol/!a. ara.lu B-NAD (crade rII ,

signa) 20 ln. lurji r !a. f,11a ro ludnsfreLirh:leo ae iielrrrt d a'g
6) I,D solution : tiorrrt stock solution (Sig6a, Grade

rrr, beef heart rD) i'ru saline f r ro rfiulid a'n uacl{nru1u 48 d"lu.!
7) Lactate s tand.ard solution 3 d\r Lithiwt L (+) Iactate

(signaa) Lo6.6667 ln. a:arurii riu loo !a. rilnrada{la rrilrira.rlil zs 1l
laran: cgliaerl rilriutoruaa r,nr ryirfi'u loo !fi./1oo !a. uecar:acorudrc;.rfrr
naoal d 4's $n3uid1:ag aeudttr rlor'r.:lidnrru rilirirrr 1 lfu f,o 20, 40, 60

!ra! 80 !n . /loo !4. ieuri'rntiu

?fur:n1-

1) ad! reagent mixture riouliludn:edru isil

AMPD buffer
Color reagent

IO. O nl.
2.0 nl.
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I.0 mI.

2) !n reagent mixture ldnaoatrurn 13 x IOO !!. naott: 1.0

la. 1firOunaoodirllu btankr standard !!as unknovrn

3) 5fi1 NAD sorution o!1 rnona3 tOO lu'lrr:fir: (2.7 frxol/

haan )

4) | i!d11s! alu ltan ! ctr!1n1!1.1 r'tolrrglr a\tlthreois! 20 1l

1n:Aq.: lutooa standard 15x; pnklwon

5) ui'l*jud 37'rl u,ruthlllru 3-5 urfi

6) rt! LD solution al1 fla;naon 1 a3 50 lularfr: ( 27.5

urlit/xaon ) {tl t enrrirsffuuaonn! 30 iurfl lunaon standard !|o! unknortn

7\ tdonrutear 10 ultl fiofi1olgia:ueo; tt! 0.1 M Hcl otrl

aanas 2.o la. rallf rri,fiu

8) dTu absorbance fl seo g1lulrrcll laulinooa blank tirud$J
9) nT ra'ruen lauliqn:

tlonrtx !n./roo !4. = |#..n*ru * t 
"

(A= absorbance, c s = n.'ru liuiuto.ttiiuruta trrurrrlrl )

i6fl11n1?a?tl$antnulnonrrln naog lnunrlrieu spectroPhotoneter

{i :ao ,"rIulun.: 
(5) ruir pu so\ Tris buffer dtr rc{ud',rnftl$nlu1 f,o 9.6

d'r'tfrirner rrjdaru arrtos Ad 2 - 7 u16 (a a,z 5 urfl) glqa ur;6'rrr t 5e!o!nrr

r finrJfrnlu rlutie.: | ?a1 2 - 7 uefl fldnrr r Senirdrt r enrdu 1 n,trd'lr1 e*uu two -
point kinetic(3) lurierr rra'rd g A / 5 ur{; r:bilndf,njrnrro'ruutu fix enat

point r 11!fit rnnntir rrnfieotier t fiuefiudvrlihne tr 1 at: liala{tsntllf+ir r {r.r

i'usos a Lirvirtr'uli'vrilfgituu,air5unr:dru A qariru rri6r:r A A / 5 uTf, r:!+ir
nsdr"nnj. n'tlltfiri t

6o':raieuso\rtFtri 1rrl Tris buffer ua:tn'xurd tru.t;f,rrchriln,tt tfln lni
!J'r nujr ?lro rris buf fer iorararr rflu t ra. sio 50 lllarlrr cclfrir a d

7 urfl 6srfiultl 1r'rnnir l.ooo) !r;6r:1nr':1i r ua. gio 50 lu1a:Er:, z ua. io
50 hlnrhnr Lra;2 !n. vio 20 lllnrfin: czlirirllaatn t l:u nn./too la. d\jir.r
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rjlurouaa r nndlicrnn'r.r{l NalH d

!1o Tris buffer uasrn1ru. irrr
34o u1'[u rux1 rda1ri'rll
.l tiu

fi?ou 1\tfl
$nn tn (!n/I00 un. )

n g n \

I

.'

30.2
qr o

JI.J

?I I

)u. y
30. 6

31. 4

x

S. D.

5 t .o

L2.2

a1 ',

nr:rld z

n Tris buffer I un. + r{atitl,1 SO lu1trfir:
t Tris buffer I ua. + flaldtJ1 25 l!'la:fir:
n Tris buffer 2 !n. + ald!1 50 llIarfir:
! Tris buffer 2 rJn. + na16lll1 20 llla:6r:

Absorbance d I u-tfl !1nnjt l.ooo

Percent recoveries totrJllrouorttvtu,lr?!1u dlf,uolltJ
lunaralrfrorir.rnlrl rdtrduir.r 1 ffu laut!,Irriso\t reduced
llst nr!{iuu:ui

t Recoveries
uen rnnlunatclr

un. /100 11.

rlan rnnd rf,lorll
ufi. /I00 ue.

84

104

I l-4

89

50

25

L2.5

50

25

12.5

r sdr,ll S. D. 951II.2
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ri"t t odutuu u"n t nvr"lufi'eorirtr r flu !n./roo ua' (n = 6) fil i'
rrnnr': rfir,t t6onf nuJ]aerr]o.:fi'un-l.:da,rufi'1! o\;trn 1d ieu 7Li
j-:r.r lfu ar : fi'u r 6an u{s u a;#.rd'trl iriqrvn 4$i'o.r ua ; 4' d t f,u | -: a 1

n'rt 1 fi'u riouduuon0*l /na'tdu'r (H = rsrhlu, F = dOBo-

lri, r = rodoacetate, K = potassium oxalate)

t ?a,]

lirll.r
fi1

qrunq8io.r

H HF H HI KI Kr' I

Ou uu nfiufl

2

36

x

s.D

:x
s.D

x

s.D

i

18. 30

2.79

20 .08

4.32

5.59

L3.67

2.99

15. 85

t8. 83

3 .42

20. 18

4.42

24.LI
5.53

64.40

2r. 36

!4 .42

3.99

4.L2

15. 43

3.53

I5
0

_tt

4

16

7

38

l5

26

46

30

96

45

69

98

'75

15.'76

2.73

l3 93

92

6.ls

35.26

23.L

r.27

14 .01

14.11

3.16

l-6.28

4.97

1q q

20. 18

37.58

24.6

r6oa[.r1rj crot
p < 0,O5

fi'u irr r 6ontidn.'rdruto., .iris buffer 2la. n'atnrar:r 2o 1l1n':6nr r tluo.,v,':rdeu

fi r nr r:ara'rr.'rurJflnlq': r doaatlilrnnr arau rdhi 1nT :rtrd t I
../ ,./

'/ n't:zditqnr ua a t nrlaunr:Sodtot reducea Net drfiodltiru spectropho-

'-ometer o::ln, 'l6finue absorbance curve to\6 reduced

,a; raslrndqn dn',.l,urr"du 540 u'r1u!!ti [a:fi reduced NBT

riou 30 urfl dqrur4i]fol nnonrie.ta-:u ttildutou uan ,' n, 10 fi\: loo un./loo la.

pH rlo! A.I'{PD nuffer d trur;alah{unr: tfia frn3lr rdoinurnr:ki

NB? nr irin r:rjnndr.r

flareu asf,'eoqilfroJrr-

Al.1-

NBTPD buffer pH fi.r uri 7.8 fr\ 9'6 nujr rdo pu qtr{u nr:tfindzos reduced
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Day to day precision torrnr.ur lurartaa renhnnraut'lau
i6ir NADH lnunrs un:56tni!o\t reduced NBT

tud
uanrtx (!n. /loo la. )

i!{a r.raos nJ

340 uT Iu rlnr
l6fiAro\t

reduced NBT

I
2

3

6

7

2a.9

29.7

?n 7

32.r
30.0

30.7

29 -t

27.A

27.5

ztj.5

30.0

30.0

2A.5

x

c.v. (r)

30.25

3. 39

28.52

I. II
3.90

lauiiuruaa rnm'':flul: rfhdvl'unaon *tinrr rfirllaunsraur qcrCufrrr{ou 1 uu:
r'iua'rd#rui pH 8.6 dul rJ nrllui 2 tf.rriu!.r r 6onli pH to! Al.lpD buffer d 8.g
aiu{urJfintur{l

rj?lraruol LD !!a! NAD d1i1ur.ttrn:u..r nu-jrrJllro LD un! NAD qiueu
5.5 {0r/ aon $o; 0.4 mnol/neon mlaifiu firf,u.rnoatu{unr: rfiadfnlu.r1ffl re-
duced !{Br lufiroJr.rdguan rrnrlllrn 25 !n./Ioo la. drufieodrldiriu.ro 60 ln.
/1oo !n. cg"[6 Lo ua! NAD otir.rriou r iu 17 qqn/nnon [sr 1.6 lrunol/nnoa ,rrtel
;u (1rJd 3 ra! 4) fi.rriu rdolfigrlrro*rertauaa r 

'n1ilufieoJr'rd*ar 
r anq.rurn !s1{

rll!'lo LD $as NAD riu zz q0rTraor !ra! 2.g mnor/naor otirrrlrfit nrfidr:elnu
*an rnrluenn.il loo !n. /Ioo ua. arr r {oqrlna.relrrfrotirrrriolcc .lnr.!n:et{adn-

nftrd.r 11.td s;

crtrrd 4
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i111\rd 5 rirrea r nnlurnraur ue:ri1ltfrunfrr
laul6fiuucul (Mean ! I s.D.)

to'rn{lfieorir'rirs 1 vri

n{ufeorir.r I lttt ciueu un. /I00 ln. nmol/L

nudnt

{thu ru, neru

{rhuI'rrdu

riiltaun{.r

{rhudr\l

nq\

UlIJ

1?lJ

r0\
tt.l u

lr0\

{1U

50

53

103

5a

30

I3

15.14 I 6.19

16.53 ! 7.46

15.86 ! 6.88

18.30 I 7.26

15.26 ! 4 .92
16 ei + 6 ??

20.60 ! 11. 32

20.80 1 9.I9
20.70 l I0. Io

!L.76 ! 4.92

I .66 ! 0.68

1.81 ! 0.83

L.76 ! 0.76

2.01 ! 0. 79

1.66 ! 0. 54

I.84 I 0.69

2.32 ! L.25

2.31 1r.02
2. 30 1 1.I2

1. 30 t 0.54

lGnt:n:rcflt uea t nrf aunr rta rtl,rod reduceal Nsr d fiuird t recovery

rlort$nrr!n !1t1!1u 12.5, 25 r!a: 50 nn./1oo ua. d r ftrosl rjlura'rgrrfirorirtnrrr
rrir.riu os Brs 86 !n./1oo rr. rflurirrodu 95.0 (range = 84* - 114c) S. D.

11..2 (r,lrrrd 2)

rdofinnrnr:vriih z o{s llru I llurfi'lieuntrSafl reduced

naralrfir{u sz :ra lidr bias !o\tn'rl4rno\r I.56, s.D. 1.55

r :ni, .rrirdlifi'rao'rnir rr,ir fiu o. 985 ( iild 6 )

rJ'trt,nnroNlsriuulslolaosornndlirfius o.5 nlu/rion r ln: rfiuNfioti
n{unr:lnnr: sfiu uan rnrlfraldli eieurJilrololof log0 rryl r,5 nfu/riaa r 6rr !t
n'r1frfa r loaur.rlunrorir.rdrulnqiurnli rdoinrr"r r luu r tloursnjr.rnr:16{joo1:i 1z

ln./le.) ue:1o1o1aoc0 rryr rdo r0uirfildur:aerufirto'rriime l;uld.iar /hiielnu
gr':ffu r fionu{r dnra rlu (15 q0i/!n.) nlolduna r0uroon{1r en (l un./un.)uar

NBT lufiroti'rs

rua:rirsufru*'ud
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rrrrld 6 Baa.tre rld r f,u r tto i r6uito'r{d0uaa r nn ::iuirr t h uio vn eiu

firorir.r

n{l;eorlr'r rtn e1ll2u

LFI!1o$ei I i?t
<18rrn/100r,a

(<2 nmol/L)

l8-361n/100 uo

(2-4 ltl!lol,/L)

>36!n/I00!o
(>4 ttnol,/L)

nu'Unt

{rhu rur-
11? 1U

{rjrudetrl

rilltaunrrr

{rhuifr1rt

n0\

tt,.| u

l ,)lr

x0\
g1u

t2lJ

nf!\

tt.ru

1',lll

53

I03

32

30

oz

2L

zt

L4

76.O

7 3;8

59. 3

70.o

64.5

52.4

36. O

43.5

of.u

24.O

28.4

26.2

30. o

33 .9

38.0

52.O

11

3.2

1.6

9.6

L2.O

IU.I'

7.r

r futidqnm40rio.r 10 4 's uirduuuno*urlonarrurd r enrn't 1 fi'u r 0u r eorlru 36

{ieIu.r lufieori,rr6or 6 :ru ruir nrulu z d.:11.r rsrlrllorir\ rf,ur drlJ,rtor\ttrnlr
ranrnrlur6oali'lroLiurnir.rfi'rnrrduuunffufi (p > o.05) frdqnmqlhio.ruard +'tr
ainlunaoaddlolol ao;O r an, oonir,r l eu + lo1aIaocorrn, ra rlu + la1alaol0ran
arulu 4 tirfur dqnmq0i'o.r fili+irunr rrnlirlrrrrnnnondtirarJ, tuuierjirfiufl ( p >

o.05) udnnoadldrarhtu + rftool:f [f,roons.r. en + d1ool:ri dlu,r:nn{cr1 !!an

rqnliuruf.t s6 drl!\r (p > o.o5) (nr:rsd 3) fi.rfu1unr: rrlufieorir'ratrnir
r:lir:cti'uuan rnn {.r1irhool:f (z ln./ln.) jrtiyu rarJr,hr (15 qlgr/ua. )
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(0.034)

r?e'l (u1f, )

ucr\n1: I $duutrrjr\to\ absorb.tt.. d :e o u'r1u tu: lunrr
i:?tt.rueitin launr:{a ttADg lnur:rrieu uv sPectloPhoto-
mcter lufr:o:a.ru!1r1!1un-r.ru rtigiu .ro !n../loo, un. (A)

n.3 ro un. /roo !e . (B) Lur'riiuria:mru rrfuriu:r! s a{.t
la absorbance d 2, l, 10 $e!.I5 urfl rfirdur$nlur tr1

r orlur.r tfiururuth A A,/5 u.ltl tdoitluloelndl\t t1e1 2 lht 7

urfl

Absorbancc

(0.o84)

1fu ura.rnfl ttlt rcducGd NBT lu Ar.aD bufter pH rirl 1



-'11?3rd'l: r rflinorrutrg t ilaflrr
iJi ro sfin' l rfirsriru ?126
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tr.td :

!.t !t,o

uarsr{niurnr: tfir
aeufilrnrnrtiu 1

la.5 ,2.o tr.J !t.0
LD Unitltubc

reduccd Nsr rdoliU,irlrtu r,o
r 0ul $rufln'rnuali'[ulGduscui

rir.r 1 ffu

r--=:..-t
nrcly'tubc,.:

rirs 1 ilu1fu! uarrrrfinlurnlr r firr reduccd .NBT rdolirllurrf NAD

- sieur-Fiuroar:du .l r0uldrrldninualilu,llnrrduulu'r
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un.,2100 !r e

Net drfiafr laulim:ecrru
n:uuildul:ui

Iactatc

ItJd 5

aftd r
uti{mi'rtfrrmitr{rir unr r rn
rFtlrc! rcducea. Nst drfielb

sn./1O0 la.
,dotr'"r'l 2 nts launr:5rrrrd e
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::ne rs'l6nrriarlllro
tT !firou

rud z

,o a0

'lr1.t xlr h,/r0o !t.

ura.!ar1!ftJftt6?ort:ci'rJ$aa r irluar:firorir.r
NADH ttuit\ $a;nr:{aUilro reduced NBT

tdo rfiunerarlrciueu l7 :'ru lid 4',rt riutrar 2 5u rieuirru,Ufuro
rtan r nvr r flrgfi'udrdl iluiusrn nu.:'r iurorraa r nrlunarar rfi'ro drr arr r rna.rfie o qjli
(p > 0.05)

ainfu precision rorr'lGnr:rruan r nvrl nunrrvrilf r fiadd rdovricrn
poored plasna arrlriliu 30 !n./roo ua. duJrrfiurfunnsarin 1 lid - zo ' tl
ti!tear 7 5u !frid::Rrndso.t ner! !r .: r?u 3.90 * rra:rosiiia uapu lnun:rrd34o
ur'lurrn: !{u rjr:infrolnerrlrrrJ: :rurifu 3.3g c nrunrrrsd 4

r douinararrfi'eodrlriueuvr"'rf,u 6B 11u !lx,rtllu, ruuan r nu'lnu'53'te NADH

lnunrrr fi 340 u11!rrJ$r r lF!uu r f,uurir ge r t nrd'[;\1n?- 6,tn6fi SaO u.rlur,n: rujr
t'irunarnndlirihr !n./loo !n. cT n'idf.rao.r 0jran{lri'ud rr,irffu o.967 ( frlr' z)

nT rflnurtFllroraa r;nlurrrfl'rfrroJr.rrir.r 1 (nr:rsd s1 I i',ir rsdu tI
1 I s.D.) tolnugrnrrilirlu riuru tO3 au rvi,flu 15.86 t 6.88 un./loO un.
(f.76 1 0.76 runol,/L) {J':u rurnrrufi.rnln 62 nu lririr rqduros$na rnrluyraralr
rrirfiu l6.el t 6.3? un./lOO ua. (1.84 10.69 rnno!./L) uo:{rhuI:adu l lirl rl
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ro\tlr\ uMaunrrd!\t1nJ liuru 46 nu lirirrodu 20.70 t ro.lo un./1oo la.
(2.30 I 1.12 nunol/L)

lurrur!an r nrlurliltduui'.rrirrnru 14 11u Lin'r rqiiuto.t r: :1!J ryirfi'u

II.?6 i 4.92 !n./Ioo !a. (1.30 I 0.54 rnrnol/L) uo{ r:ru doi'trron rnrq.r

98.2 !n,/roo !a. (10.9 mnor/L) uriornn'tt t n'r c ldo hirltrir! rdolrunfi riooql rro;

qrnnr:10tfuoa.rrrwrri r flu unconscious caused

lultnrrdcrnnrrtcrcrioalauinttsun,l! nfr \irfiu r urfi a'ruon tnulu

narnurlutie.r 2 - 4 trurroL/L !1unu n0od 26.2 t r,ti1t {'Lhu,r.r.u.-,, ! 33.9 ?

uasr:fiusan,nvrdrrnnjr 4 r nol/L loqj r.e t 1u{thururn2lu ufi{ ro'5 i 1u

{j.ud.ltl r"urrt'rrd 6

iqT:!i

*anrn$lufieodesrfianl:'hinsd rta;Bnr:tfilduraort?e't lr:-rltfianr:
aa, ui'egosiinra caraway, 1976(13) ru-l'rdn':rn r:aa1ufi1?o\riit.ra t fiadurl'::uro

z t siadell.r rrnnrrflnurn{sd rdo'l6r6ondrFuf nuleirorlrlu un lfs6':l ivr'qonq!fra.:

e s!6r11n,rtda,r uf,'er:otiir ravri1riuaa r nyr lir:6ul ro r oa'u o,sot riodel!\ gri ldo r6'td

4's 6sr,rn.]lde, uf,er:;inied'lau6dr rodu z.la t n'odrlu.r rurrr1ld 3

rujirnr:fufsnrraarufiT to.:iioradryr:nn::ri1fi nun-rrnrn:noul rl:nutru

ffrdln'rtrqr;rion ;'1u tungstic acid, ea(oH) z tta! zn (oH\ y perchloric

acic ulo metaphosphorrc acid 6nel rrcinrr r iufieaJr.r r fioarruufli rn!1;d!il1 i!
r:rurj::lh.:.-u nrrrfrlr6onirul j r urh ilua;ldi,,llhridrfu Maguire !!43 Copeland,

Lgl2(L4') l ir r urruiraru tt o {nu'r:: fi'u uon t nvrbiu'ru I 'drll'l un'lrn'''';fintr n{td

1nr:rrrfi : ) nuir ra T luf,'ur': nnsanrnuan lnmliurufis 2 ti':lltr d a'll ,,lr,az;rsl:6

r1lt n1r rfir r6onlnuldrlhu6t r iiratdhia! a'rndirr lu\1u!-Jr:riJu lriuffu

ti6:ru.tru-i, ltlrfiarvlnoolrf to rn. ua;ljrna tdutJosn{r tavr 2 ln.sia

raon I un. dlu,r.:nn\dn,rvirran rnvrlri 24 dells 6 n't(11) Boeding $o: colal-

f.rb(15) 1i1ilo riulvlSoolri ro nfu jeufiulet r fiur:lo1o1ao:o t nr 10 niudsrfion

I Eel r!a!i6rjo1 calbiochern 
( 16) 1fie, rtlurtulqool:ri to un. jeufi'trlrjuna tflulaon

etl rau 10 rn. rio rdoa 5 la. 6rr rui-jrn1:Uoonet.r !afltld'ud I c\jrtaavHanr: duftrrJfr-

nl!1so\ LD firl rn'iinr:r:etn, r6u1sr; r-o filri0ul rfiufieoJrs tdoalauldaan{tr tara
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n{i1!orngl ! el4rl.rul rngudnr][ntu'rro{ LD "[ri :T u.rrud{rlrjuusuiLi r 6ufi'ro Jrl r 6an

iruoongr rar ( nr:r.rd :)

rirrjnfh.tn rr u\rud lyirfi-u 1,76 ! o.76 nuno l,/1, ua: riilurraa rnyrlurie.r

2 - 4 rrtrrroI/L 8aiu1u 26.2 * tor:furua inr.:rsd 5) arrriurdosrrnnr:rq1:r6oa
l nufiel tEnrr 5r$?,u m'!ogor: rrr: r6on {nn r n r:'tril i'oq,iluanryrdrin r6rd dsnrr:fiwo.:d
oro r ihar rnqdvri1rir: firuan rnvqsduli' r,duJr.r1:5a d-rq'li'o:rir.r r 

"n{rjrudonre: rfiu

nra rdo\c"lnn:nllannql;dn rau rv,:T;1unr-,:riunro : !i'uso\n.: ouaafint:qlnir a

rnmol/r, oJrlurn

1u{ieu turnrru I nu0 11u\tlu;igr vfi'u uan t nvrlurir\ 10.2 - 30.8 mrnol,zi

[n'crnnr:finurn{.:d rtirorirrodu tx r ]- s.D. ) !fiu\r I.84 1 0.69 runo],/L rra!!-

rqu\ L.6 * rr,irfiud0rrfiu rfiun'l"r 4 rnmol/r, a1niluvluto\osrinr:ou,fu'lan1uf,
1980(17) tujr!'n:rnrrnru (Mortality rate / loo,ooo nu) ryirlYu r.e airlulu
!r;rualnu, 14.7 difiJufi\ralt-ii, e.z a'ruiunjlu $a:16.5 dinfudlrlto luln,r d.:

ornr: r flu rlqHnlo\rnr:qun1:0arr: r iln':n r ijau lr nn':nrioasaiilurJr: rrnlno t:r

tiirrosaa r rvr"lur]'rltaun drr {i urti" uurn", 
( tt) 

r ru.:runuir6'::fi'u

l. r - L.9 rrunor,/r, tunufiLill:n r duefi'r.lr:uurl'::arudruna es ri^:fioirrilloa r"rdr"tn

nj,r 6 :r':nct/r, r ihn,rr!]:nfin r 6o rfl'osqr ntrl.., n,l r,5 u lunT rinr*roSrrd lirirrodu rdrifu

1.30 I c.54 mmol,zr, rrri! 1 .:ru luohueufirrnun l,i :ro d$rir uan r nnqrrfis 98,2

!n./10c:ra. usi\intir5 tdoulafi t lutarr nn-, r tn.:,,dotau

iinr:nretr, uon tnrieuilnr:5n NADII lnun':\d gao urlurlnr sriirot
ri i6nr:f,i ronrvrirnivrTr uri l aCe.re sij'i6r'n! r rnrrivrr un: "iolrir'rl:rio 'r1inr'ru::tJnt: -
'i r'iunr:inur rn{o.:0olrn fi'.rri,,ri6nrrti<: l',nnilru l r.n.qnun'o,ri*an "trnr.raoud r tiafio

'l i' laftnr:1i:nfld r fiadulurJfrnl urieu r n{o't spectrophotometer 61'r!t1 lta!d1-

r.r r r n'lti'l n'fiufsr rgrl$n r:fir 1 1nli'
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ROUTINE DETERMINATION OF LACTATE 3 A SUTTABLE METHOD

Nantaya Chanarat,

Audomsark Haesungcharernt

The colori'metric determination of lactate for routine clini-
cal laboratories is ProPosed. sodium fluoride and sodium iodoace+-ate

as anticoagulant are also studied. Lactate is oxidised to Pyruvate in

the presence of lactate dehydrogenase and NAD by which the latter is

converted to reduced form, NADH, and can be directly measured at 34onm.

By addition of phenazine tnethosulfate (PMS) and nitroblue tetrazolium

chloride (NBT) to react nith NADH gives the final colored Product as

reduced NBT that is determined at 540 nn. Heparin (15 unit/nf) and so-

diln fluoride (2 nglml) can stabilized lactate in blood for at least 36

hours at roqn termperture. Lactate in plasna i-s kept without loss for
at Ieast 2 days at 4'C. The present method has 95 t lecovelies (range

84-Ll4 t), 3.90 t c.v. I bias 1.66, s.D. 1.45 and the correlation coe-

fficient with the t'v nethod. i:; 0.967. The concentration of lactace (-x i
I S.D.) in nnol/L is 1.73 1 0.76 in plasnra of 103 healthv individuals

and 1.30 I0,94 in csr' .j :rcsl)italized patients. Lactate over 4 tnmol/L

is found in I.6 t cf o.: J-a.:-e -es patients.

Supported by grant from Chiang Mai University' 1981.

Deparbrent of clinical chemistry, Faculty of Associatedl l'ledlcal

Sciences, Chiang Mai university.
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o:f,ud luurfoiJ

?t?fi 5a!ilrrrifru;

1v1 ,u., M.T. (ASCP )

rvr.u. ( r r,ln0nn.runv,ri; 
* *

uyrf,'n r.io

" 1u{t1eudnio.r r iulori-n31n<-o-rloa rrtn filaIn:d rua (c-6-pD) rdo
't ifuurrl': rnroonolari q: r fi anr:riarusos rfa r 6oauar'lu riu lfi sn lauvrilf
rfia Heinz eody 1i .: -rurrrudl i'finuraarollnrou 0 rionrrlfia Heinz Body
1u{tleunio.r r iu'tnri c-o-po ra:xujrinriu 6 dnerri rtilJu 0.5 - 2 mM dr-
r:r:o0uus.tnr:rin Heinz eoay rrnnr:nr:{u*iru Acetylphenyl hydrazj-ne
(APH) 1; *ri rdoner, r riuriu'o.rin riu d q.:du qr uorr: r.:o1un r:du f.:qc ara.t

r rur rutj'1idod'r i nn.jr rasol'rnriiu e ria{rJrun.io'r r i'ulgJ c-o-po luaulnud.r
t'rulrnjr iho0n cd !fie,ft flrnrtiurfiuefi'url .?:inrerbourn (1979) lriral:rurreu
ti lu{rhun.io.r r 5u'lz:.:'": r:,.u1:nh {i,: jeulnqjrrlu ca a-

uvrui

nnlna-i,- ea r rrsr filaiatdrua (c-6-pD) riu riulsr; :: rayroonOlnln-n
tlta 0nr rlahi'qio"! ?u n 1-r fin l sfrlriolriinra 'louairurrrr Hexose monophosphate
(IlMp) shunt nr:nio\ r 5ulqnid lrlunerrFnlnf,r-ros'ugn r r, (1) 

d,:nie, i i 6anr u fin,inn-
"[unrirfi'lunr: rt]duu nnlnc-c-r,,ra* r r,,h t llfu o-r,roa1r,{nsf n ruu :rlri.r n r rr: u{!$i!?o\t
argr: r{a{rfn rfianIr!flrla! x'Jrur*io.: r 5u'i{nioT c i fiar]rr:I afincr.r1irn r:snnriar uza.r
r 
jln 

r fionurr l do.:r rntrjr.rl ri ryr.:r:11'rrur:n rrjduu cssc 1r.lrfiu csH 1i irrdnr.:oan0
tnduzorr Methemoglobin l r iJu i"t-u.o."diate choreglobin, haemichrome rra:lu
dqnrihr u.i.,, eody {iwno:nou'irrriqrfiarunr:(2) f,{".uu-,ui-, inr0u d arlr:nrior
lfun,r.:rfirr Heinz Body 1u ria r 6anrin$t:orr{.Jeunr nidnios t 6uhrr; c-o-no(3) uasu-\t
IJ{:r,seudnir lu{rJeu.dnio'r r6uler}id rdol;'tv,rn-r€u o ilrogrrr; r fian.r:unnsos rfa
rflonun.rluriurionli(4,s) c-o-po lunu.tvru irrrd r.o;(6) lj.:ru.rrulid

ne nls rni0fi'allln:aIa fl aosrraonnrrurrJ u rlvrurd.u r{uslnri

,r'r nigl?iu iSlxu.t nag !!!lvru?tldsli ln rivro e d'uarrtarua iuvri
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valiant roN t6u1{r; G-6-PD 6! re ngi ui!0ndilJtioulunrdn'iol r furna ca

ur :1urugl n rfin io\ c 5u1$;il6irulnnjnudrr ca e- rrurr rud tdoinnmto\t'lrdlu
n1l rfirr Heinz aoay 1u{Jeunio.r rSulorilurtulnu dlftorrdurnrir.rlrlr, nrunerhjr rrfu

rdul:

@r:!!u:
I. nrrla r5!1gf c-6-po

t 6u r loaieuar:fiu r io;udssia eote ur: rfir.llri rfiu I drlurr n'ou

n,t.rnrrgolJ u'trtrrtrlstfi:cru r Suloi huli'a6 Methyrene blue reductl-or, 
(7) , u""

,:!n'r:yrreouieun.. t!uouuo 
( 8)

2. n'r'txnfo!n11r fin Heinz Bodv

uh rfioalrn:;riui"u lptt (1oo !n./Ioo ln. tsrrlot r vhfri r*oi) d.r

rrlultnrjlin, ulu 30 ulfl uirull*iud 3?'s. u1u a {ie'll.: Biruillh:er{r lteinz

aoay Iau1i ?tJorltiru crystal ,riolet(9) ur;iltamruriudrnru"rrrdl 7oo u.r

Iu,r".r (r0) 
Inu,:rrrir Absorbance (a) aft*:ndsu&\irfu a, uiru'r}Jdud srooo

rouiourfi rr1rl 10 u.rfl sir5atir a to.nilllrieuuu tfiu a, nrrimrrltu (AA)= er-e,

'3. n,l':fi nf,ourorro\ii1lu EJi4f:$.!-g9!!g

rfiaa

{ r'o

ui rtoa{rJrudnio! rdlloiurnrcfriru ma mltGJrriu ua: rhrfur-
au 6.,illnt't'tu tiuriuri..r 1 fi'u d o, 0. 5 , 1..0, 2.o , 5 ,o un! ro nM a.rlu$iecr,ru

l, iru'rlrr:rl5l Heinz Body irulGfworr

trn,r:vltto\

rrnauhil'.rl:rnururnur: riurluri gz :ru nn'l'l!{rhunior r Suirni l5
lau1611U (18.2 t) lautl! nethylene blue reductlon ursiu l8 rlu (2I.9 t)

t1?in11 !lo\tr|i\

nrlifir Heinz Body trnnlln::rlriru effr luaudnt uecaurjo,t tSul.|'tftl

atxnllyiii'tanr: rlorrual nu.jr irrodu (I t I s.D. ) so.! Heinz Body ie ue^6

rialieg crystar vioret lurrurhtrgi'rnirluaufh.iol rfriloriorit$rlullfty lluru
6,gi ! 5.37 lunrUnl io a5.r t zz.5 lualniorr rSuloi uncnujrnrrrfi; Heinz

so/.y i'ru'rt'rtiaetrriud zoo ur'll rlr: jr A a lurutlnl r;ri'rn'j, luaunio.: rdulsri
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Nortral G6PD def. Norllal G6PD CIEf .

AA

1fu1 +irrodu (i t r s.o.)to\ t Heinz body unc Aa d 7oO urluurr
rouurjnlue:aufin.ia.r r 5u1$i copo

o co oo

""t38 . ..." r in notmal = 0.651 n = 64, p<.OOl

r in c6PD def. = 0.691 n = 181 p<.oOl.

r in both = 0.73, n = 82, p<.OOl
c8o o

S**'
2u 40 60 80 1t Heinz bodly

mrlllftritorr t Heinz bdy_ irultn,r:riorlf ifir an ieut!fteeruiu
lunrrJnf, (0) ue:rnrdnio.rrduloi cepo a:t-- - -- ' -tdd 2
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0 0.5 I 2 5

i?rrl r{fufrto\t trdu | (n!l)
l0

Itld 3 mn:s Jso\ii,r0u o rionr:rfi; Heinz body 1u tfr tloruawios r5uloi
cspn fruliiot! (I r r s.Dr,)
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AA

.03

177

.02

tild 4

f

rerg riliruto.r ?rdlu t hx)

rnnrslLqor'lrr0u; { rionr: rfll Heinz body tu ir1; liaaursnia.o rfului
cepo irui6 a a d zoo u+lurrtlr: (i r r. 6.D.)
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rriu rflurfiu (o.ol2 t o.ol- rio o.o2s 10.01) iiliild I

n,rrrncoln1: lfin Heinz aody ieuilnrrtioll ue:farrerurju nuirdnrt
ilfu6fu launuirlir o.5s (P<o.ool) luasilnl uac0d1 0.69 (p<o.oo1) lunu

nio.rr6ulgJ i1rrlild 2

{etD\1i10!l 0 cionrr tfia Heinz

2. O nll t.rr,-tlodufrtnrr rlla Heinz aoay li
aoay nu'irdm rr rril6u*r

ud rdo"',ru r{lriulldu
?u.)n 0.5 -

arrrrrrr':o1u
nrr0'u8lc:nrn.tmulJd 3 uel e

ir:ri
lunerrrlcatcn'io.r riulrni c-6-PD ;,lulGtrrnt t lo.rusufu q:ru 2L I

t,o.r{thu gz :ru lul:rnuruleur: rou.llnli dnjot rSulrni c-6-po $tirdolilt ne-

thyrene blue reduction qs ur{u\t ret rvirfu i!{anr: t lortulrrrlut:llr rubn'jrt
6 roethylene brue reduction f,.r rtiudnacro.r rr.r l;ut'rtt\t,rul; 

( 11) un:i6{anrr
llolrlr{linrru rsnr:nir r i1;1; nilic-6-ilo{ tt{t tfiu substrate iru $e! rn-
ternational cdunittee for standardization in naenatology 

( 12) ,luu:u'"lild
1id

nr:r:Tcnr:rfia Heinz Body ieullnr:Jolfiru crystal violet fut€u

n1lr.r1lurJu quaritative lau1in'r:rlur'ruiuso\tilnou?lo\t Heinz Body 1urriar6oa

$n\ti!rnn'j1 s lndu\J riuraurn riofir:o.tnr:riultll fro nllilsarn :rar5e Ljfro'rnr:

rn{otlof, rnt uio,c! inc}usion tsrdurjvr.hli rirui8{arrllriudu rf,utt quantj-ta-

tive {rtrlt!10iro.{ Heinz soay d rfiadufi.trun uilrio rauto o.ltrs! red ceLl stro-
ma rJcdul ;' usifi.rao.:ttdfi nuir!; e rl dlrYudffir n rr Jd z

lurfa rdoa$t.! rdolnnrrtiuiro APH ( PhNHNAc) 1urfintfioaun'r oxyhae-

moglobin 1u1r,\rorr superoxoferrihaeroglobin {t{c3+or-) clqnt d!!1 lflu tne-

thernoglobin lutos t fiuefi'ui tfia acetylphenythydrazyl radical (APH') ua!1tx'1

r$nlurio rdasi'vl'J"'tuarn"t.r 
( lo)

J.?++ H ____J Hb-'H2O2

APH.

APH. + o^' + H

.--f Hb3+uro,

+ a, 
----------------- 

or' + H

?+
Hb- 02 + APH

1+
APH' + Hb" 02

+ APH.

+ PhN=NAc

+ + phN-NAc

APHoz



^'ll'lrdlr lxRinnlrur ir rils{'lilr
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firfla\t ApH radi.cal, superoxide (ol') rwl1f oxyhaenoglobin
r ttduuh.t r itu methemoglobin t haemiqhrome uor,fii tt"inr roay llfiqa tuntzrJnl
rdo rfa r doauarlnn:;riufeu apn rlu r Suhrr; c-o-po r:nlrrird rrfufr ri.lgnlurnrr
rrJduu n31ar-O-ilad I r,le (G6P) lr-trflu O -vloal4nqlrr rur (6-pc) r$nfurih:}i

,/-\
NADP NADPH

\__--.//a\J\
GSH GSSG\-..___--,

/G;\
/\

'2o2 '2o

French, l97s 
(lo) lf:ru!1ujr in.llu

flu radical scavenger ni{n lpg radical 1rianarr

flqri'r:alnr:

APH. ______' GS.

2 GS . ---____) GSSG

nlo H2A + APH _______€ HA. APH

2HA _____=_' H^A

winrerbourn, 1979(3) Linr.rjrimou { 0.5 - 2 rnr,,t arur.:ndvfsar
e:nio'r r 5ulini G-6-pD 1u !6onnu6rl'lnrli rru.rrudri'nu rdu rfuefruirhrOuo:cfftr;1
arlr:oduflnr: r llr Heinz sodv 1i uirdo rClaetr rriuriuqrrdu rrruf,rrr:o(rsarerr
rriu riuefild canpberr, 1975(4) lirrasru 1u{Jrudrio.r rdulori c-o-po lunu
tv.Fnr rdolifil'lnrlu0 turaqr fi'c:ri1lirfilrfr r 6onur.:urn1u rdu r fiaali.

179

G-R

c-Px =

naopn drr r fhroieua'r;gdniLirfi a reduced glutathione (GSH) fi'1611-1.g

c-6-p G-6-PD ) o-pc

Glutathione reductase
clutathione peroxidase

{l (H2A) t|a! csH rcriuli1d
drorilf Heinz Body sre\lu
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EFFECTS OF VITA.I,IIN C ON G-6-PD

IN NORTHERN

DEFICIENT ERYTHR@YTES

THAIS

Orapin Chaiyarasamee B.Sc., M.T. (aSCp)'

chavradee wisitpongpun B. sc. (Med.tech.) 
**

G-6-PIr deficiency is the common causative of intravascular he_

molysj,s during intercurrent illness upon e:q)osure to oxidant drugs
group. It hras proposed that O.5 - 2.0 mt4 of ascorbic acid could be used
as an inhibitor of Heinz boaly fomation induced by oxidative alrugs as
acetyl-phenylhydrazine (ApH). This inhibition was decreased at high con-
centration of vitamin C. This paper pointed that the effect of vitamj-n
C on Heinz body formation in c-6-pD deficient real cell in Ttrais (nnstly
type Q Mahidof) r^'as sirj-lar to c-6-pD defictency in Africa (GdA-).

Department of CIinical Microscopy, Faculty of Associated. lrtedical
Sciences, Chiang Mai University.

Departnent of Pathology, Faculty of Medicine, prince of. Songkla
Unj-versity.
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ur : ifr i inrurn'rridrilylfrInrrrutirula

o:n::n lqqe::ori rn.u. (nrua.rnuirfo),r.o.r.*

nijr "fir" nla "icnr.:!,, rfluulifi'unilunrurtrrnqui,r,,occuparion,,
drr r itutrisduor iufi'r.ururu ui'riT r:quJlnnur:riosnificdr'! 1 rcanr.:ah:roqjto.rflin fird
nifi'u'lud?\0tr,d.rriu 1i'rio\i r fione':f,sno1t aerrnrn45lll r daa.ur:nvrifiq r nrirfuqu
u:ranrrlai r 5cnr!fi1inrn !ru'li

firn:::.ruign r.!lo occupational Therapy (oT) fio nr:uis,rullofinn::l

'T 
1f,1unr':lnu, i'r rtiudnul:rro r dofi'u j-r q?Jn1fl"o\tlnnaacfinlo\jf,dufiJnr:itnliir.r

n-ru t.a cin'lr ierJ fiu1unr r r iufiNr nrroonnifi'rr nr:ritru n 1on rrvrir -ru fEosirl r $a!
ficn'r:! rndrllfif,o dodlrl'lunr: lnurur 

'lfiqn 
r:lu.rryartu r o.r

lnni rOq

r rnn6n1.rudiunu r due fi'lnulu:ro ni'[f rdo-jr rdonaruryuoriou auTu:roi
{nlifion.::r.rn rl 1 rril ne rEnfi'luiu r:.jr'tn,ru nirr.r.rru
ua:lunerds I a3lqrnrlvttrntt.: n 1u uo !r 1\in iiazfiqnrljfis

ul:nr: r n'u rrlilunrrfnur
I i'rud{rgne,r:rfu r{u6 r due

rdorfiurrqunaru rifu "firnr:luirja,' ii r rr i{nruluUolrlud

.nr':Fnfrnrrr.rirrrnru (pt,ysical Train:ng)

1 ;! 1fl 2600 0riour,lrnn r a nu{uaoufiuir irsn,rufftrnn r:oonnid.rn rurv
!1rnfir.:urriunrflru tfrrriu nu6u{rrl i'!nrr Fnr{noonnifi nru 1nu1{i6.nnr:rrl glu.raio
d.rit'n fi'uoJr"run jr ara'luto;ddo fr'rr{ uar rdonljr " ir',r1,, dr u1i'r{anr{a€orr10u tiru6is
r ollz'.1*a: qzn rnin'[i'o ir slrn dnrieu

lrjl rjn:rfta Onruisnr:unrri (359 On'ouflldnn,la ) lrasn,rrau ( nfl. 2oo)
'l i'uu:{Jeuzo'rviruLiflnrTnoonniftnru rco{nuri'elfururrnnrr r{trlu rr1el:fulureo
(lr!!1tu 100 u rioua3annra; fi'ti''hitcn 1.'u?n n1.ro.llJ ua ln r:uhr: i,r!n 1u:J1fnu,)

ry'rjeu r Sulfrarulrnl:ntturir.r 1 1i'

arnigrfi ln:.:rluin'o nns rrn0anr:[nrd uur,!yru,ri'ri r{ur!1nr;
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nl.rasrdu tnrtd uacnrrfinaiou r iurirundtrto.:dln i[uurilqnriqnll: ro rrn

u i'ntr.rudr1nli1uuudrr60rli1u:ro tr0la l{lu ualrhs tvrfiiu ytu':'e r finluariulurroit'nnrr

, duuoai ,du{nnr ua:n"raltdudu 1

g1?n'tn (rJ13lJ1o 420 flrisunlarnre) lio6uruir n rrfindounriotr'l a 6(a

sionr:lntro,nrrrSurhu $r]uirtrel:du (rJ:;r'lro roo f, ;ouaidinro) filf rauotu:ir

ion:trdlifnurfirJ':unr.rlr ion, :f,naiounJouh uo:lerlaqnf,ulu ! l\ti1\t 1

nr:u'rlru (Work)

&ti:ria ndm j't "au t:"n-:.:Q! r nofilfi'unrrv'rlruniln ,lrJtrtl qnu tol ua;

rfiuurinruau'ru tn:r;firno.rorj"t.tu i'.rd tsni\i'jr\nruun:in1c rdolct.lra\t " $o!a1n

rjufl nllor!,urelo ;uaa.rlf rf;ujr uiudqraedirgl6qzrio.rnisrunnr.ru{\ lauu 6ioo reue

1r-toJes1iil: rl lgli

fi'rrfiuil: g1 usfua:nrrudlfiud tdue tdo.ltolnr: flnfinirtrn'ru nT r I duua :nrr

rirruti6rioqtnufiriruruua:i11r {.rgniunulMu6\ lfi ou 2oooirrir

nr:u'ron{ntr'iuan,::Bd rg - 19

*irsr:nj"l n.rt. lToo- l85o?vrornr:nrtievte 'hur nrlinrlaiani al:-
inur ra: rg:lrrlg1r1\ 1 n1\n,tlunnri lirnlqlnnrirl orjr.rl'rn ':intr fnnrv r'l ltvtrJfi!

nrr!.tv4,ir rntirtdu

O er.tt. 1786 PhiliPPe Pinel rlrnrislrd*'! Ina{rgfnffit-'. " t-:lru

yrrtQnlrnlil tduufr*a;ao\tai lr t iunrrn'::{urra;d.r r lt'1f{thuris ruou"l''" lia!\111

ri1fi'rn'rliurinr:finffnnruufflr: nr:vilruflSo ua:vri'lruor0nir'l 1 d{thuzu1t liru rdo

irnr':lfriJeunifirnr:, rnoi,d r iui;n'rrd;dqalunrrdr ulifiuvrnl rnnrlin ! 11!fl'rl

nisruhgnuacnioJtarjl lllo llrieulirfi6r{q n'rf.:lc uec tfi7rs t0uui1Julun1:nit.:i

1t

0 rr.tt. 1798 Benjamin Rush utrJs,eorllfiu liiitrnrrinnr{rh u ieu

nrr'lrivri.rruufn n1rfinnruu3firr ua:n,rr.jeus"u{u r3lri, s 1 r}111! rdo'j'r rfluitdfi1u

nr:lnurfi.t rrir.:n'rarttacQrlq
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0 fi.tI. ISOO sarnuel Tuke rrrrrivrei'tnqr* {riairrcnruuirlnl.rrur stn
l itirnr:{nurli r lunir "t'torat treatrnenc,! dsfirn::ltivrlairurfilfi'uduruuwrri pt i-
Iippe Pinel liuu;ulli

nT ru'rfialngrlri{a.rirrrllnnr{.rd r tta: z

nfrinnlullanlrnrrdvrl riucrnc\a11!,!1n!ru rfu rnrl1ri$nrrou:!qnia1
n:rt.tnru " reconstructional aides" du rCorieuqrrofir{enrlfrtvrrrrnruun;yl,r\{n1q
tro.lrnr: rlra'ed lauliitnrr uer lia ir nr.:oonnifrr nr:lirrui,rl I ri $a3nlr
finvurnT r 1u:;u:d r o.rfitGnr'uiu-afiu$rn, n{rra r{wto{nnr:liwrnn r rrryrirerirotir.r
'rrarie Sne.tliuln rrorirlgnio.r ttrc rfu]rlnttrnrr tlnrrou:uryrurqaaarn.l rnn',rd1i!
arli i(ugruvrrsnr:uryrri uo;lidnrriuai.r,ltrne:riru rrsirdodrsnir.rmrrr r€ureli'
I firnr: uunutuslgrson rflu 2 f,1?'l lo nrunrnuiga nrto physicat Therapy (pT)

*arfiqn:rluiga rla Occupational Therapy (oT)

1u: su : u:n g.rLjl iliaii.r,' oc cupationat rhe rapy', uil iUaidurnir.r
fiuaonl triu ergo therapy, Moral treatment, Manual work, Invalid occup!-
tfons luflqr lmeo rllffudo ceorge Barton uri.r tlor clifron springs(ir.1914)
li'rauol#hido "occupational rherapy" unudsierr 1 lf.rnrire drrgujr r0udod rnrry
d!ffufflutu!\ludbiulnrr un:lilfiodruorir.runirerulrJrirftn rntrull.rrln{ld

n,r.rtnr-l

0 19oe 1u{xl1o rulnr li r UaoulrJ-{1lr;li n nln.rlu1 rwururn 1i'0orrui
tduefiu "occupation" !do!'l\1uit 1 lau r onr;.rruiilolrliinnrrifi uvrrrQn

0 1915 1r{ r irJuttri\tllrnl',rrilufnficn r1rtuiifa 1i'ried'rdud r$o.r chicago
'l;u Mrs. Eleanor ctark slagle 1r.: r luuur.i.ru;nddo jr " Henry p. Favill
school of occupation" l rl:un:lnr.rflnrnllrsu;utn riufru " n r:flnrTa0fiurieuhr -
n:rl" f,on, rlifirn::ld0 rr]rulru (purposefut acrivity) l,r r 0udo1un.r:fnur{rJru
f.trtirrrnruua;Qn1q uacdfiodu!1udifiry!owqudua:nr: $Ulto sfitn::l.luhInludllrlu

0 193o'l t rlauflrn::urigaudrurnlucn:r!oror{nr liriof.rdu1u6vft i
Ua{rhun, rrQrrJ:cc,rr !!acnrrinn.rlirurulilrtir'-n: rnr f,alrIudll:l r luufirnr:rrui0af.r
nrn la urirr
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rj.rs{tni r0alu lg rnfilru

\t lulll!fiafl l lrJlJirialu ::rnnlnu rfiadlriio! 1 fful l\t u,ru.tnd!t51li,r

r::ur laumarr, rr:ti urguvrvtriahr rlo'ratrrrir d.r r flu {fttf[f, ffnfir "or8etlion" s,rrr

frntni;rruduiur lnur{rJrurnrltnluslr:riu rliu lruorortirl 1 ain {urlnnarn:dm'rl ru

nr.ri,ull f,o {onrruilui, ut, udrt .rTullo Ilouufrunnflnur

ainlunrrSnuT {rj',uurun''u li r ildudl rtrvr ururnfllrrs 1no rranttqr:u

u-ruunvrtjrdo.r {ntia.:Tu l iriofi.rrdr uordeuirlndu 1ui vr.fl. zsoa rCouiilnla;fiurJ

anrri{rJeuluuarunlloun': :ln'::rtrn

fisur]jr'rT uvrrsilud"v rf,uditnttulTuruuie rrrig.rlrignr:nrdnqanf,.rn'!?11\t

irudodr.rc?.:(.t firr r lisa"rufiolnr rluiruuln, :nrlfiln trr:uifaqrlrn qufi'lo .n.

2516 !it1'!xti1{u riu.{1 d li: r iul n:.rnr r&d\arsritror0ruirJa rConrinlinalfl 11t1\

i"rud rn: r f,n Stf,nflntr jursrnlu0 r. r, 2523 uonrlndd\tbirilduudoo,n or0'ru'rrla lr
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N{E HISTORICAI. EVOLUTION OF OCCI.'PATIONA', II{ERAPY

The tems "Occupation" and " Occupational Therapy" are deflned.
Ttre historical evolution of tbe profesgion "Occupational therapy" i is
traced tftrough the history of the use of "Occupation" for treatsent
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The three triangles look correct at first glance. But look again and they look quite wrong.
In radiolog^y there isno room fordoubtlWhich is probabl/why so many radidlogists us-e
'Conray'Contrast Media in preference to any othen And the iix differeirt preseritations

ofConray prcvide for every need.

when clanty matter-Specrfy

CONRAY
CONTRASTMEDIA

easy to use,well tolemted
Conray Contrast l4adi. a.e formulataons of meglufiine iothalarnate,sodium iothalamate or combioations o. th. two.

&Babr
F!.tharinformation sspplied on request to
f ay6 BakerLtd, PO. Box 693. B6ngkok.
Conrav is a l.ade ma* ollfullanckrodt lnc. @---*



aunsnilamthatudntt'l

4.u 35O1P
iv 35OP
sv 351O

n6aitawalad
frta7urtua:awna

ataaanuantald

TAPTAAUUZnnD '.'

/-;-I

4.

iv dOP at
indaoawalad
auua-nfurtF

IFEAOBTA
ntwaurttdzJuw xu

rnodel apotlo6
niauew[apairaa
qHnTnd

ila:auuta1H
urvnuuto 

#
I
I,,4

e-l
r7

t;cEffiidEitH
al-E3 RHHTF-Hlur r d2HH:e n?ututy|q I [nt.aagreec. zzaelzz



d\t

0nuilualfllsllfl

dfilulEnrnDrhfiffi
zr ouuoTfln-duttnl tterr^rqrln nt{tnil dt 10100

Iil:. zszsezt.25286BZ

viuthutffivil'
trbfiudns tfr
(l?ufsiwswn

dL
ffisanaflx af,:nfl

att
ufl:tf,&9



F.E.C. Co., Ltd.
rrarrJC4a,g!r
!tlll1uo'llru1U 0 uRruunc tnt o{il 0r nttu n lufi o{nnao!
ttl

4 losoetz - 46s86o6

Electrophorcais cquipment,

SpectropbotoEeter'

lDa[Doclcctropboresia aad reagcnt,

guictpcttca ( variable votume ) ctc.

lmmunopetb Fluoro - kits

Loborotories

Cliaical $ie$tsllc.

Coagulation Profiler

Platclet Agg.egatioB

(uoa"r cr-a)

Profiler

(uooci neP-ze)

NllUAl bkt'rrxllrxrl

Applied lfedical Techrology

Diagnostic Products

tn?O.l!0lll Electrolytcr
u^l /\
i0Uq! Ion Specific Electrod IISEJ

tllllj2 11614 Chacoels

Ion apecific sodlum/potassiuo
/l

analyzcr \ Modcl AM721 )

RIA kits

OamonetcrPrecisioq Systen, Inc,



uSuh utelilnn dtnr-o
SCIEOCE TECH Co..[td.
sztzz ouuri. iar, n1[rir 5 "rn1.2342645

52122 Pin Ro!d. S'rom Ea.gkol 5 Te 2342645

Orion Model 1020 Na/K Analyzer
Blood Analyzer dilrfi n?{ !!!

tt tu

;1t3l6lOflfld{ ltiltlfl'l.u
l/[s

flt1vn? fixjott llJ lnt lvl:l.udlcr0:
: :qorirui{riurrrryl rrirrr6ulrhiru

i'lguasalvflanI orY ' fiu{ililrdurv{t]r rv{u.r 3 u lr{ ruoul 
"

ruBrnirdrulirnio!fi orar

l3u'n "rrufrnn tird'n d:rrrl,Jtr r r rrci(16! rll or orlon Research (dnin oui nr) {r.irvrr.r pH meter, lonalyzer,Industrlal Monltor

...-.---.,..:,-^r--^f, .,^^,i,,.,,,--r.,.^-rJ.^

eI

c
i2fl[t?
rvrrrv'lri-irrilur6oo116o vtararir tror

siornorj:vrtsu r urfi
:rorirounl'lflrio{dqttdl :vratnlo

rudnrudu
gr'aqAe

lflr'r;t orydfl ::q l nouYl?[9lo:

Inu ?dun ttGirnl:, n1luflu9l{1 , nlt
v4 Y

nt20ar0 l ulcuun?fi lclot?ulla-l
Jt

lnou 80 1,o{0 uonoln u luu.l

rloudoryonioul6surrrJoru r'r dru'1fi
rniqrufi uun;fl tstri.r touf, unufi ri tuin{r'uru:

rilil'r sdil'lilr{4rilfr rYd nr: nn,
^.lrV11ilu9ruilmo{tJRilnn'lttnaauil

di
tv.|tltt u1nlfl 1g dt!-tunuluo1l,

rirnrYnrur rnatoudrsits arurrol#
Ifif{\d 220 v utrcuueusroC durlio
'h,kir:o.r'lt1#rruld ro tl.
'lrirsvnvfi orttdu. :oltarurnuutRio.riudu"sli.
oir 1u:ina'ntrru

--^ i
f,[u8tililnillnrail 1t,
lurorsrYnrnio'r (srAND BY) fi
urfi nruo nr aa ruo c r ea rdocfi rlfli
" .l. ,d r u A - al nqt d nl| ononutnto{ul{ n

tl

rir. arur:osirrirrJnGrfi ofrrrnsrrirfi o

rln6'ld.irs fi rcuurilduu6roolnrer
\d.irsluraor'lri6urfi
nr u nu r: n u-'ro-uInt: r or rdr r rr rr#ao :: ti

t, h.
W,.





Yl'lut6rN

LAB MANUAL ( URINALYSIS )

nrnidrndin-ollIn:aTnil" Rruv runu'nnr:urr; ur,lrirsro-g, igi'lilJ
.3 t - j '< v aeR l|fl?mrrtlaRtan 1rn'la uRrNALysrs u r r g]sil.u lnlquxuovnrnrJ j'u?T nun v _

ra'Hn rtarurrtJ:vnau rrtu rJ r llt1ru 200 l.l l"nliilurs'lilrhdntlua: fl6{u'lal1

Rl rorac 60 u'Iil AnflaI nun: ilnfir1n1't1.1

-.idor. cx1flng1uxa! nl tltnuanulglty uJUu 2.ltcl1t t flRn.lln tl

tils{'lril

?tlMna

iulri'naili-nornuc"ludrrrirurrlran:knnrmm-ul-nlru:io'nn'.r
flrcrrs0oru inr:uxilrJlilil lnotiwruiufi n iua-nl z5z6 ulu:rflnr:
rl:vquitrnr: d.ritolrunr.rilrnr:uitc{uoairr.iriiJ;i iuij e,, ,n-ucrrru eree
ffifirrrrr':rror dur"ufi el n-uo.rru ,aia6 rflr"ui.rurryto dorrurrur.u
lnaan e4o,er3.5o u'lu uanq rnflud rufiln:: ui.rni ru'uT nsdltd:u-n;lnurilu.:
s nru: 'ludruinurrl rdnr'drn ril iu'vr::clnr: nr:I;?rn' n r rnarrlryrrdnn rn d.r

fi I n:1n" rMu1qa u.lnfl 21.trJ?.lt




