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Aaaociat€d Medical scienceB. Al1 manuscripts mugt be orig inal and

should have preferably not been previously submitted to any other pu-
blication. Preference is given to material which is of general. to medi-
cal practitioners and research norkerg in clinica!. nedicine.

Manuscripts must be as conciee ae possible and ehould be type
in Erglish with double line spacirg. They ahould b€ forflafdeal to the
editor, Bulletin of Chiarg Mai Associated Medical Sciences, Faculty of
Aaaociated Medical Sciences, Chiarg Mai University, Chiarg Mai, Thai-
Iand. The title should be tinited to a maximum of 10 words and the ar-
ticle broken up iaith suitable subtitles. Black and nhite photcgraphs
nay also submitted and under special circumatances, colour may be accep
ted .

ALI accepted manuscripta af,e subject to copy editirg 30 re-
prints are returned to the author with free of charqe.

Manuscripta should be affarg ed in this forrn

- An abatract of not nrore than '100 words containirg a brief
outline of the paper must accornpany the manuscripts.

- Introduction.
- Materiala and methods .

- Results of exp€rirnent.

- Discusaion and comnent.

- Abatract in Thai.

- References.
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r ir,.r1rr

3. nnrudm: rnninn r: unnJ uuriilsro-s r ioo'lnl rrnj.or.rl.2519- .rl,
a)1)

4. :a.rainrrudunrr'nu ro-s r iu.r'luJ t *,itt tr.d. zSzs-zbzl

riu"lnrr arer:g rilulqn tu'nuo:iarudirirgui'lunru: rnninnr: urnri.l 1xri sr-
- { o 

| 
. 

Y,

0utdfln'[xx 'ln : rn4undrunrrlnnau-rlrJ uoncrnnrr rdsdngnin".lnrs nio'lnrrrfinuor
---- .1v A' va'la1:uuuau l nuair?u to,ooo u1r tfranan-l ',nalquudnqnx,, ttnn vr 6nRru

l noir-nqJ: lalrirfi'auinanro rillluamqunr:tnrru-ninur torruu: rnnion., unuri

'lulanrai'arcn:ro.rJ u,,onorrifrl:oi ua.:qna rr rniuruaru:rdnr:'[u

i",ir unv rrJuidocuv.r lsia run:l:au r o il ncu;r e' ua r iqmuri.,uii,l r raodo r jr ! iq rn

t $udmru,,naluur.{non* rio rfu rn's:ir,evd: ;a'ndrr:-'arrr:tilntuilrol# u.l, run:

qr::nrnqrrcri nruldnor rnninnr:,n nri ililrinurn'u r dui'lr;
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nr: rGru lilrulfuri rn4rto:fr.Jod eE E nt a moeba h i stolyt ica

"iu 
t ffi rnnviltn$11 rffi n"luril

)a1

,nqr-*i qnr'ori Tu.r.(tnninnr:unvJ)*

rl n: rtnn Ph.D.

ilioni diinn ru.u . ( tnninnr:unnJ)*

LMFINM

'I"4o<'nr: rilisu tilsu ?Bn: rqrrualfiuai na g3gg121g15g 'lul{Eil

to.r HrJ rsfiA.ldg riluilin'ludu lnui6 counterirnrnunoelectrophoresis (crEP), 4ax

o""lrorarn test (AP) tlov cellulose acetate precipitin test (cAP) nlitru

trlgun 'Ifr Indirect Henqq rutination (rHA) ru11 90.24% tO'lti:loiuru 205

,'ro *lriruurnlouii rnn (tlter > 1 : 540) binoulnlnsid "r"" ,i.0, "t,nt'd

o o' * -< .t J.
[rl.r 85.3?% !]ttlflu1n tn ?fi ae lnrqufii rHA titer din't1 1 : 2560 'hnmrn

d r< - j ' - < r< -+-. - -- :

Inuii crrp luru:n- t dllninor:"tr flournlnsid lp tric'l gt-95% d'lu I {i,rm'htfladll

lnuiB rHA (titer < i : 540) niuru 3te :1u l flouln1nsid crep [ai AP rrl's'l

0.09% uav 0.07% clltld.lRU

l anl'la ts1!41!2u 82

.t^
r{:}M'lufia!1nnu AP tJ l,}lfl 1flnu

lrnnr:ilnBrn:s.:i' ruanr rrid

lriraurn rillic.rn,).ri; o" dru:"lii cnp rurrinrul'tuasnl1 ap i 'rg-rnualinurna

hl'lunr:fir:uilr'ld rilli6n:rlrlruaufiiafrna E.hietolvtica

a-

tlu

CAP ,

{
TnfliB cap rrnv Ap ttul1l .t 74.35% nan

ttds 25.54% 'lu(amn"u clP

{ r n 1 u 1, 'tcrEp rR'lllll ilna lfld{ml rHA !1n qna{a1a

* 
nrnid'nl r:rRnirsr nnEu rsflrdni uu, insrn"a t;lc'l'luu
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ljvR-t1

+ . .u,{, r ri Yt:mlntland'l t lll|l{1tXtl.l1nn1:nn I i0 Entanoeba histotytica UU n1t

lg ariiq o"sl :rM r {ra.nJ$rhn r : ium r : n : ?lr4.r nouiil ad'lu r {p i;;'l nililo1 s?'d r fii
precipitin test (AP) : Indirect Henqg lutination (IHA)' Counterimnuno-

1Aelectrophoresis (cIEp)-, Imnunoelectrophoresis-, Cellulose acetate
q<

precipitin te8t (CAP)-, Ironunofl.uor€acence', Enzyme-Iinked immunqsor-

. j i - . ^"d,"" " .-c d... .".,1 a ..<'bent assay , ttnlaU 1 a'] :U?011 tg t r.lanufllmnl: a1e t I'16't n? fir,llt.t Uta als?Etu
Y a.

ogn-l r ua oJrtr$nl ru"u es;id!::orc ril's.lrtafiqililnuiah, unnrul2 (sensitivity)

ttaiR'r1rai rn1: ( specificity ) laluno:i;lx riltnt 5'8'9

iiv*t l" r ria u]fru?n r :r.t r: rdni 0r nurunncrt rdn:' urrirsrn'g r ig.r'hu'l l"
.d c-{ i": " 

r{e '.n?fi IHA t|Og Ap tuu16nt211lrv11 {n't d r 2A1U1U tun'll't fla untlfl noo{ u?1ao crnp

ruos cAp utu liHodrisu rnrrft rrn un;'ll"r mru"asn i1 3,5,10 n'.ruYu'lunr:nnoo.rn:'.lf

H Roa{a n t nnl ladaUR'11l|flMlll5: !r4?1n?5nt't114'lUaUfiUannA E.histotytica 4 adfia,

rrrA, Ap, crEp uov cAp'l1a:"[r.tflon1:nrrq'lna tis{nlrialr

rfi urrnn"irsa{drlrituil0n'lufui'ri.rln.rnrror-*ri'I:{narura
. 6 a e r d -d r dtntrruut :nn1t'l nululit afll.lRlt -40 anfllltdtigd

[aun tau
u/ j .,"lntgmln E.histolytica fl1S UE HK9 r|ldg.ttuu

11 . i" 'Tps-l- mediun " a!$J1 a lnnlsui tndacudVafnduoruihl sonr.catc,
!

BioBonix rrr (Bronwiu scientific, lly.) ii tntensity 35 rilutrar 5 u,rfiInH
dd

uqmln "r 1 u'lii R:x 5 u1fr nr lanaliu1R?cnoat-aorrrrtu riaunnirlnuar u'rlilrlu'lu

?dnln3lm1:

rdr
..ld

lM1:1tUfl:1nS{t lr.tl

axenic 'lu

N?H
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rnia.ilIur6u & o.rrht{alisd nlg[lnlxisn 10,ooo x q urr 30 u1i uo idlu r

fl rnaul]Jxlrjixlolrl:du 1nili6lo.t Lowry ![dvrl0lu12 tuJ {[arfi[ar'16[?l1n r 6n rvoPhi-

a'irl1l do tAsdIize ttfl 1 l, fllJ l llts1llA llnl -40

..1'!fin:'l.llt'lttauquaR ?6 rndirect hemqg lutination (rtlA) '[tf fin

r danunlun:nildnl n?H Glutalataenyae tilurir'lnuaufiuar !n'lc uo!'[d 1S

qlobulin rabbit serum rilu "tabitirer tto liin r:uilu'lllflvinttrd!::grfl

*pp 13 trolxi'lu Microtiter plate

ad . o
lE counterimrnunoelectrophoresis (crEP) 'ltiGlo'r rt.,pp J Inltn

5 tJa. lan o.s* (wA) ion qar no.2 (oxoid rirnited, Lon'lon ) 'lu 
;t:"j

buffer, Ph 8.6 ionic strerg th 0.025 O{UUrtl|Un:V1n nu'ln 2 ' 3111 ll.|Augnn?
u {' | ' J lr -v--.--oi

run?la'l! q tiluQ "t x1.ln*u 3 . [nflvxo fi l.lrtllrlusnnl n 3 xN. ilqdagdfls-al ln'ld

rtirntimn: 10 ul rn: orn:.rir1liuaufirq1 n11xt;;u s 1n. lrJ:d1/ll. rJilrn:
1a: "lo u Urluntv[dbhhnrrut llnlfi i to.tr rnA/stide u1lr [5 u'Ifr a']nu1[dn::an'lu

q a.nuna-

lnH

ri.ud tunino btack (14)
uirndarjnfr ir-e drlu.r, ouwl{ttolfla]Ifl Precipitin band

t'6 c"ttuto"" acetate precipitin test (cAP) uiflrufru::sr!"[r lng

Stann ttoY Phillips ) un'Ifl sepraphore IlI cellulose acetate membrane

(celman Instrument company, Ann Arbor, ut) trlll supportirg mettiun uouAla11

fftdinrrurr ruga.llJ:fiu 1o n./ 0.

id lg"t precipitin test (AP) 
(3'r4)'ti 

0.8% ion qtt 'll veronal

buffer pH 8.5 tilun-,lnol.! qxuarrd l luuovxqil t il}|r| ldutl't{uflnaf i 3ltll.ufl! 'l{nu

A.|5{5 x. [aud t aut'lf,ifll1x t nxtl.t 1o n./!o.
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z5z7 c\u1r r ,146 n-:anr,r ,irsid ,* ril irirnr:n::lrfloa.uoinuo titer n'lrrjyi .r

rrn:rJ rr rfiurrinolffrJrgi,: rrJul:nlci:sriuuaufiuodg.r irn r:n: vl ruo.rrdr{ ouri.ro r.
sa.:n:r uur, dutn"lo an *dn1: Roaitsa{ rcupp uoy powell(15) ,aunlrui"r..ri

Cut off titer ia{ IHA irnn'r:nlrldau I nlugtJt#onoi n.?1. z52j-

IHA AUT 1 : 640 NN
uiornlnfrnurlnul titer i : 5to c'.!"l cut off titer !a.r
v'

u.'lRr titer turn"u t : 6r,o niolrnn r ro'arr'lueou rnn"l rnn

titerniflt'l r i 5rro n'a r r'll naeru n"u rue

nludrm"uo:grllr rua, np uos crep riarrlisilrfiil rHA

6datulll{nt ':0'lx r d:rM}l

titer nl

r3flngun1r

lt: a

!s
flortnaln Ap u.0! crEp ufl ltm t lah:,tnourn Inflid lp uat crsp tilt

rHA tirer 1nT :r.rfi r; Insro rvi' rHA riter r : 5120 [n:umnirnn ttifliorn
!

urnlngiE crep 'hffuvfi r's.r 91-95* la.r r t:l'bl tnu rnn'u ap lrnnr:rri' r i' uan.r

fr.rin'uir crrp inl rurnnlid ap ria'trieo r"o u]u ,,poaitive,,

',nesative,' urufl't titer uar r vl n"laapn-loar.od a lvtirmid crnp '{inlr lr
-toaarnr,id Ap (90.a5 vs. 85.3?*) d'ru:-uciuru uanae ;lnirnid crep ndn,rtiu

"ar.ofi' 
r lc rfitttrliuru our,u ,nlrn'lr, du rne titer d.ri'u

n r rurfim-uo': vnr r.: Ap ttov cAp statnn ua! phir.rips 6 lii; cAp

rfisunl Ap lrayru;1 cp inruhuc:nr'rcirilrv"lnJl6g.rn-ui6' o, on 
"*,11",ru.,#u

nrr r'rlu-ror:'rnrr uov'tl'u1rgriliu.,*"uuni.r ,irgnouuor#iid *" rrlisu rfitiln-u

* nu"t nunito"ocool."lu*.r.od t d.rr:rdurrrtl#1i.uurnr'o cAp uc! * ,hi,igo
za.roi luru# 25.64* !a{ri;#lrila'rnnt * rr'binoaurir cAp qlnflnnx: Rflar

orlf o'oa1lo''turfuon'ui"i.id crp s-.r't;n:ruhhrig.nrauiarfitni.ri.toln-uIi *



crsersrneuAnratrurnd rEsu'lxrJ
BI=ILET1f,\I eLB e]{0AAl3 ftari
,..\Sc-{6rer6$rE o-r f:?trEG L Bffi{rsEe
ifi 18 ori.rfi 3 n"uu'ruu zsza

241

m15il

Drupp !!a! powell 15 ttu11til 1fl tiluflfin'lun"u "lunournlnflid rm ri 'l

98.4S unifl ?s rilu emoeuj-c dysentery 'lunourn s5.5% tiatil;flntl ep uar 98%

-!
!anri:xra!fl ? B'lu nar rnro{ e id lln r:nnna in:iin r r rf,a.l 85.37% !a{t{txfi'l

. ' . ':: 4 i-n,l:r ---- .Y.lHnulnn rHA a !'hltldu'lnnu 16 AP, t a:td 9ltlllllutlju 90.24% lral!?[ crEP rnu

a',1 uJl rn: r vrrii crsp inrr 'l r'lunt:sr: lqutu:au6la fu.rn lri6 o" firrJu"ln" rtopp 3

t.< c .t <t 
"lu21ad crEp r.-u 'l (aurn 1 oo% r a t s nu rrrl rlov AP luXrJu rrTuiu'nludir

rA 4 {A
sepurveda t[Rv Martinez 'o l'11 98.8* la{fl ?g tiluiliin'lun"u'llnru rnn"u rtlA

uav 96.4% 'hinor rnn-r 
"r"" 

'lun*rfi'runlrnouuoor'od* r. oufiti rni6 cre" c: rfi
' -oa .,i ' ' :v.i--.----_j--.

rlf1 1OO% flU2E rHA rra rHA teter rvrn"uuialrnnrr 1 : 5120 tUrftr drunr:ixu
eAd-..i-Y1

flouln Ingid AP ninllrl lfltl Krupp rtd! Por.rell url a'leavtuull15'lY1'lt!nuua n-
!ad6.d{d,A1

uad'lunarmjrtni t dc'r'[ rlnin r r'hnom lrllnlu'ln i{'[Inn a'liltnluuN rilA titer nau

rr.:dr rr: rv riiuu$udndxta nl: n

'luut.lno-un'u iaout g.zs !a.t tnlr$1lsfi'tilflar rn lngii rne I v1rl loor-t

{ <us Y 'l u,e
njl crep (n1:1.!ri2) d'tr qfla {flaauuiln-lrM:'lu uufln tto!aleluutlj tn'!'l1n rtlA rR']1]l

r.ard
11'lrn1:n'Ia 1[oufruant{.rfl 11'tfi crEp

dir:-lqiuru e.r'a. i;fllu 
"ru" 

,'u l:nuurni"urda rHA titer Xliu

nnr:rrn' 3) lnutol'r:tio rHA teter 1nn1'l 'l : 204s0 lrfl? d':u'luqowu 3 bands

lr t a lll nn'l 1

d_d.|
r iaxinttnl ?alng'!6 cAp r ?ltxgit 74.36% la{ t x:ll}l lxtlduln t ffH?6 AP

'lunnurnfi cAp n?s (nr:r.:fr l) stann ||ai Phillips r 21 loot( la{tilxi't fla

u'lnriu Ap rvtrnournn"u cap "llffusi rqtxfilrHaaln"l AP a'la'lrnou'lfln"u clp lR unc
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mnoalrauusui'h'lrif; * \Jnau i.rov'lurolnnrslu err f,r1l.r uiaarr.rlrfi {n

frll.r

-'oo

CIEP

72

RECIPROCAL IHA TITER
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r,llic,r,iut,,ufi;u1a1nnrletnirt rel n-raJrl irgii oq.t precipiti'n

t€st (AP), counterirtrnunoelectrophoresis (CIEP) uci indirect

hemqg lutination (rHA)

,"ururdlinurrneiuLrrtiuReciDrocal IHA Titer

1 .61

0

U

0

't2.5

u.Jo

22.22

51 .14

71 .8S

95 .18

91 .30

96.30

96.30

100

6.83

0

8.33

0

12.5

JO.JO

)).)l

71 -43

78.13

91 .18

100

100

100

100

249

19

9

9

11

9

35

34

21

27

27

< 10

10

20

40

80

160

320

640

1 280

2560

5120

10240

20480

20480
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n1t'litlt 2

t nmi'ln ll'lHn{ titer > 1:640

. -,1,- :!tuttrut gu flnn1tn:2a t d:rl0g?E

counterirurunoel-ectrophores],a

tion

araatsrnAuAnrs[urnd tEnu'lxd
Cr:J=.itrni @ e0{0'A i@ MA,!
E€:-r-cr4sEro n Etr@all Bre-r=M=B
i.J - .,iulr 18 nu,u 3 nur,lul 2528

lg a-r precipitin test (Ap),

(CIEP) ttSV indirect henqg t utina_

El]l!-l .a
rl lU 211 bands nU t 1n0'1U26 counterirmunoelectropheres ia

IHA Results aiu'ru tit ,"ururdtrinuurn

AP CIEP

"Negative "

"Positive "

318

205

0.03 0.09

85.37 90.24

Reciprocal IHA liu?! precipitin bands

< 320

640

1280

2560

s120

10240

204A0

204AO

31

36

30

23

2A

30

30

208

14 11

10 10

5 13

6 10

r 13

2

1

9

1'l

3

1

7

1

0

0

0

6

't

I

0

0

3

1

2

2

2
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f,1t1{ l{ Ag ar precipitin

(CAP)(AP) llOY Cellulose acetate precipitin test

t , ' ' . .t 
"'-"r a: r f,unfla {11!2u r I1lM tl4(auln AP

rond'):a'r.6.r

1. Maddison, S.8., Powell , S.J. and Elsdon-Dew, R. : Comparison of hen4-

glutinins and precipitins in amoebiasis. Am. J. Trop. Med. Hlg.

14:551-553, 1965 .

2. Kessdl , J.F., Lewis, w.P., Ma, Solomon, and Kin, H.:Preliminary report
on a hemqg lutination test for Entamoeba. Proc.Soc.Exp.Biol . Med.106:

409-413 , ',t961 .

3. Krupp, I.M. : Comparisan of counterimmunoelectrophoresi s nitb otber
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rxflau?n t c{'!n AP bileirrnrisiid cAp lu"romnl 2 'tfr

58

( 74.36r)

20

( 2s .64* )

0 4
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?r:flt nunun

ffi?,aro-n:sr: zqlncr':v"lu1 :rruv r 5 $ rnilr'm-r

uurr"o,i 6fri,du:,6rt rn.u.(rnninnr:unnJ)

249

LvrFtftn

d6fr Honr:sr:mrldd, r v H"irul :nuv r :"'nl rnlnnn liulu 5 r o nu 
"'o 

un r dau

* ": ""- r*nn'lR lt.ft.2525 n{tflarnnlflr 'n.(i.2527 tnflnu2Brntunltluaog2l tuullRnnflo11

ua:1n-:-unr::-nnrT:n'lu::rJ vnr { 1 rrn:'.ldm u'6n zzlr 1: wururoi?: rtflon r: n: rq

Ua{d1lcaln{1ut u U?1 50.2 % !a{n 2g ptt-5, 97.65 % attln21tt0l{a1t 'lVfla.l

rfaa,rcllni ::rrru 2.35 * r vinrtrnrlr'r ttl;: vu'l'l{ 1.031-1 .040 5s.24 X flan

ff ru ru Albuninur.ia ufly 97.s5 X l unrnqlnn'lurldarlc dril:lq'lrru r fin t dantr r
a

\3-14 '{ rr r 
jinrdaRnurflflzl 1o ridn/rD [flr 7B.t+3 * nuliuru r fin r donunwi
.. ) i "n't1 10 Iflno/HD rr0v0lgytfrunnanl:ulllttn vtliDJ'ln non

dd d
41-50 ll l|ln a{R

lfli.li

uu'luudraru: rur r.r

<_<.1
n rn'lxlnRunn t lR:i{ [ff] nfl3t mlfrnl:ll]|llB ll14111191d9!r,rna tfM1n1:crt?a

rJflfl11Vt AUtnltUnfllj?Unnfl 1Euon t r{xinu 1flflt:1gr1u: Jltl0l 28 lJtrfl,) r|n 1 u 13ll

ijrorlr-uuinlrn r:n: rnlddrr v log rod's,l:srtm 50,712 1lttr lrndn'inr:n: rqrfdd'rrg
n .{ '"": Y 'luil r.rl.zlzz rurrln rtnr"rurnfiur:"ru ?nr:nr:nr rlrlddrrc l'rrru 50,Lz5 :'rg

n:11I1 pH 50,119 r1E nlrmlrli0r: 37,985 11A nalnd 50,4a5 :rr a:QlnU

.a < a A P, . d. Y
7,822 71H rltt|l(xraAfl XU lrlrlddl',lJ 5,188 i1g tt0yulntU ddl',ty 1'tU 77O t1H Uan

oa
r rnrjs 'r'tnu:n r:n 1rn: ?ddd1lsl nunn:naura lfc{dr1!a 1flnoa {aa rrr{uliuru 10,4Bz

51t
*n rnil rniin"ol ll n:al nil nru: r yninn'r : urri rm r irs ra-srfi na
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1! - 4<tn flan inlnrunlrtuaotirrrilul:nntnarr ua;ln:ln r::-nrtl:n'lu: vc:nr i .t lrn

t-oilo"rJ 6n zelr 1:.rnsrr rai?: rl#.:unil t.11.2525 6.r n.r't.zlzz Tnsir-noil:cairi

'lunr::Tu:rliaXanrrn:'larfddl?sraifliirs1:nu:r:".ulrnlnqn'lu:vrvn,,o... n1t
_.^.. -:_.. --.4 --, U I ,..' 'l .,'* r ,' ..':na1n2ct.!d:nB1uu a trfldnat:uun,l:!un 1g!a{ fl lfl talx I nudnDl'l nalnn 1t t dcu

u nnla{lfddllc 'luruugrn?n r r r ni ilEni noancunr:nr lae.lnn;.r1oilrrrfii ,l,tin.,
le,r , . 6 a ,! I .. c i ""' ": IujatNulJoitIln agttri{tn r a1 ttrul HUnuRu nnt?uxno1gtru'l nuagla { n rg }|:til

lj1fl nonR{nol1

rdrun31m't:

r fiulenr:n: rqfddrrur.r:n'urorXrl?sry l rs.r lnrnon i{la:"un r: iu'lo"g
..!^^ -^ --j.... ,.1 t, .a vudltlnt{du rg nfi 7211 t I nrB',lu',lafltt 1i nn[nrRaunnlflr 1.11.2525 qUd.!rfiaU

1Y
pH fl21l0?{a11 1! t{?Umtdrunl|l.l I Rulunt 2qrlllaaurruungnnl ftl ncanaunl:nt'la 1n

ea
noar.lor::firdu:l pu a"au iru ua vn al ndu'u 1i conlirti*(R) 'lunt:tndaldnrR:tu

o'lnai r lcnonfddliv'li r.s. meser

nolnr fi.r1.2527 eir?u 5t o ru nlrn:'lalfddl rv'lururfiula.rnrnilrniin"nh1n:cl-
.q' ^ 

t
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l{egative Trac€ 1+ 2+ 3+

...
tlil udi{nr:n:'lcr.rr.! r nfldlrar r:{rl:u lilrl 5ro m.

nlr1{fi 1 udnrnru6mrnrrrn2{ririlslaflfdd1?s

ft'lllto'!{e1 ltlY iiu2r$l2c(nu) R2',uto2.r11trl'lt

(fl nn)

1 .005 - 1.010

1.011 - 1.020

1 .021 - 1 .020

1 .301 - 1.0I0

88

263

14.7

1Z

17 .25

51 .5?

28.83

2 .35

1.010-1 .030
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ttdninanl:sr: rlo"criru ualnalndlrnr.lddrrc

it0n 1r nflou
Albunin Sug ar

11U? nU % a1u?unu %

Neg .

Trace

1+

2

+
3

4t

213

180

a,

21+

1

l+1 .?6

35 .29

18.04

lt .7't

0.20

499

2

1

2

4

o.7 Rq

0.39

0.39

o .20

0 .19

0.78

tt l:'l':11 2

crr: r i' 3 urln.roiulr r fi n r a'anrrr rra v r in r dan[nnt4n: ?elr'lurfddil:

ai!2ll r, doo r n t0ant1') tltfltoaflllnn
alI1unu 11U1Ufrll %

10

10 - 20

21 -50

51 - 100

100

290

120

2'1

48

fo

l+

5

9

86

90

53

42

400

)l

24

'I 1

18

78 .43

11.18

I+.7O

2 -16

:?rl 510 100 510 100
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m1flu

uir#{uni: rs.lruan'fi1: cqiiha.tan rul cr:".tn;{iri (1) ra:do 'rxyrf.ua!1:.: urrlra

ii:ru r] 2515-2523 ma-nilrods 3o-J6 % noanrvH:r?a1 z il (z) I:nulr:'.r rnrtn
.l3u10ntu:vgvt5!$u dl l:n:nEltxl.llstntu!(u!r|l:flgntllono1I n 1t tnEld2u []40|l|nl J ulu

v.ls
:'rd:nur ua:l-nnnldniiunn.l lu[01 Ingnola ln r:n: rqrfdr{'] r yI:nn"ina rr aiu.ru 5ro

.lcd,ml !n $tltuIn?uaou |'ta::u l1lnan1:lnE1lJ:1nn? I a luu t du{nan 1t nlu}l: t: n]J'lnl|nan

. r< .r.< .j i. "e
urlln trlr.rq.ralg 4r-50 u tn na1nt tfftn[ntl:llx I i{lnorRBnnu (} flil:1H i! lu!'t

uo"r tr,,*l uana 1nirf6td1l vra o rljrsl:on-{nnrr J'ul4l:i pH ulun:nlnaro lv pH5

{ { _ I .t . A ,4UtnIln1dn fl{lllu pH ta{nuunn ( lUll 2) 01'1 0'lna 1tt'|1lla {Udd 1'lc tl.lRu nn aYas

rvurrr r.o1o-'r.030 (r) d.rnan.rlunr: r.ri' r gz.er I nu o l"iroo rio.rm r.rli rn rs

unn mJ?uxmflautc lrx 2.35 :6 e:IR11 01{q1r ltaflty}t11.r 't.031-1 .040 ditRllll

nr.ni rrr:fiinrd.ln".lnarrr ':ran6l il ilrona.re r:fi"tnnlaanrr'lurldall:ra { n ril ria

n: rrnrrJirronalneua:a"oXinr'lurladr rv'tu:rJfi 3 ua:nr:rlfi z '11 r!r1o iE.2t+ *
t[Jlg A]buninuria tlO3 97.85 % tUmrnd tRfl tllllald'l?! d1tl4n0Ann1:tntl Al-bumin-

uria a 1a r fina lninr:frn rd"atawr r r frurlacr r:: rlag;lg tnflilu r fin r ianrrurnnl ro
o-".<. .'".i"

rxao/HD !u nl t'ultalu'lu 43.r4 % ufln{tun1:1n}4 3 x.t tuRuunn d1r1:on:'rar rrn
{ .'!dan!r?'[n o.z rioa/HD fr :-unr:n:rcr r r in ! danttn.r'tuj-{d l21 78.43 * rtllriulu

,io,duouoor'.nl ro r{aJ/no d.rnurjnfihnr:ro rfin ro'anun.r r n'l z riaJ/uo

rrluilrdr rnqr rrl : ;rr'lru 3. 3 1 n'rruun.rlrl :dulurladm v lns ritugin

nular cast 1,t03 Hyaline cast dun6n'lurlddrlv lnHto r: calcium oxalate

:vrrru r g dtl rripre phosphate i.: ulundnfiaglu pH n'ln tn'a ev"lu rou

l: r {uJrnlnon'tuJ: : r rtl s rrJuus r iifiian'fuulln,rJua-udirri'o lu rranfr .r

Gra-

llu
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elndo'Afldn 11n5 ?nlt{d rr vlu4rJ rul tnx! r i{ 1nrnflnn".lnotI aronattlntt

g trfi't n:"r-rn r::"nurn?ul".rdl"nB r ilona::uln r:l"tto luuatlrln 0'[naln flsn1:nt 1flft{d1'13
I 

^ 
r a<t.r. d { :

n"nno1? drr'lffuq sas'lu tnnn nd sn t rrn:dililq-ruru Ittn tdanulldnn 2lrlnri Hnllu
. a {- . w t v .r { !

Albuminuria u{uannnn1lnntda'lu t!'1nnnna12 lnu}l1lud1lJ170 tr4n 1::nB 1 tl1x lH t na.l

c , u 
-4- 4 u

u-u2ln1::hE1I:nl|jrtnJ'ln ncnnT gtnd:h 'l tJrn'll7nu1ronn0{ side effect gla

a1 't v?r1.r rflt {ragrln

rAndl:41.tr)'l

1. Cancer statistics. National cancer Institute - D€partment of Medical

Services, Ministry of Public Healttt 1974 - 1981 .

2. Statistical Report Tumor Reg istry cancer Institute. Siriraj Haspi-

tal, Mahidol University, 19?4 - 1980.

9
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ABSIRICI

The statistical results of routine urinary examination in patients of
cancer of cervix

Phornafi Tantiniti, M.Sc.*

Arbrnrat Thitivichianlert, B.Sc. (Med.Tech . )

The statistical results of routine urinary examination in 510 pat_
tients of cancer of cervix durirg October 1982 to Octlber 1984. AII the
patients are diqnosed in this diaease and a-re treated in various at4es
by radiolcgist from '72/1 bu!,ldirg, Siriraj Haspital. The results of
routine urinary exarnination are : 50.2 t are found in pH 5, 97.65 % of
patientahave nonnal specifj-c gravity while 2.35 t have higher r.rith
rarg e 1.031-1 .040 58.241 are albuninuria and 97.85t have no glucose in
the urine. we alao found white blood ce1l.a over 10 ceUs/HD in 43.14t
and 78.43 t have lower '10 cells/HD of red cells. The risk of this
desease is found in wonen have 40-50 years of qe.

Departrnent of Clinical Microscopy, Faculty of MedicaL TechnoLogy,
Mahidol University, Barg kok 10?OO, Thailand.
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11l.lJ., SC (ASCP ) *

'tr. . ( trnuflnlt[n g)

? .lJ. (I flUnfl',l:U Ttl)++

1-R/'F]9EE)

nr:rrnrniavfiiu'lud:-l rrJun-ti'lun.rnr ro#fi'oa',1nl#nrrnrX, ig'turo'on

r r1ia1 1r a'n:r tunrluddr uo'ilirlnnfddl?, iruo'uri.oiurfiiu'iuor'tn ucinr:ilrnr

oiurAiufif g'fu*.ril$r$nr:filil Inflnnncnaulil:duirillttdflu cl'idlrflfl uovn:nfo{in

uo'ruii ru'l curnhJfr n iu rr r:r at karine picrate utio..uoi,n'r r ni n-ruh 
".t"ia 

i " o''t

toiauuidfi.o n'rlniir uovinrrrcitrr;Xt riortlir.nona.rniavfiil'llil:"truovrldt{rr:

I nsn: i a' il ;riidn r :i"lr fl ncr ic-s l nsJ :-udnr la't r il trate i'"nc,,no!1.rj' du;lsn : o

'j {..i " ' v), :.Jq...,:-:..-
lnin luagfi pH rr.r ?.1fr pn i nia:6iu *nvll:fiurvruiriidur:otnnd'luiliniur

. L d a.{' -.". 1 ,,i

niuti.rl#roiavfiiufiinrruu'uu'r{.r e6 - roo * riariliorrfrsui;frrduariuid'ldrnia.t

Autoanaryzer i.rn"rr"nlil:fi! Inlid ai.rvsi" lnRt " = 0.99 uotfl'l p < 0'001
rorU e , u' ,-. I

r ialiu.:un r:lni{a! r .ln"Lt 110 llrt udnl rridn"tda.lin21xdl xfl1.ldoglotl1.ltJln a'ln

n1: lil;Hj rfisun,llrusrnrir.llali6nv.lc{a.ll nBnr:niurrunrlto'firun pairea aata nrrtnu.t

ao.r id'l riin rr uunnn r.ln'uasr.riu-sdidqu t.raifi ( p > o . 0 5 )

n-lrfunr:nrrirniayfiiu nruidrar yatzidis i*rrr;dldu:-lli,r'tl'lu
!. v

ria.rr]n'r?nr:r'r'1il r :'rv il;{'ru'llrniariat::lnrfiilurauJ$uhnr:n"rt] nrfilninrru

ri r nr vntu tfiurn: ntta:n11l$ursid{n1fl

nrnilrrniniin nrui t ninnlrui i lnrinsra-grino
.a

Irlnurulont orflHu qq l nl{l tl
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d "t-.1--- - .r 4 :' U r .4. {:r. {u:!1ntflo.t]Ja[n'I1:ltflonagr:H'lu-tn:tcu']uraian n-!u.-unlrx.lntavrirju'tud:lrillnr rldrnior

" 
o" u .{ 

-- 
; 

----- '-- ' ''-- ""!

uosl ninlrr-flu1idnr:asnaan r lar 'luil n.rl. tB8G Jarre 'ln r auarJ$niurnr: t finil

un

ruasn:n#din
yt
iilnuovuiurfilr

riu

riu

a r. u /r'\ ^ d
t Yll'l'1.!RtA VmUnU alkaline picrare\'/ 'tuil n.fl.rgot orto Fotin lnu'rrJfrnifl

ta{ rarre lrrrnr'luro'an rka.'.,rnur,i"ur6'a(l) undirn'nfirlurtinisril;cirilrln'u
4ai{e{.,i

niacdiurfr e.rn-r rdgr riiarlrnidr:a'uiatnrnrinffluilfrnimiln

rlou"urouJirLhnr:n'rtJ is rnrniacAiu Insarri'rnJfr niurual ;.rr"
^.-^-^-^--i--.---.,: : -. r ' -n1lnd1l : fl,tu 4nrurur.rnrl nun r:nnngnarhl:frunrg1i I dsrn"idc r nn

unidi?siiar:niu',, Ju fi n nqlna 
( r ) ror d.rdtn:n rn'od'tut$niar

alkarine Dicrate fillnon"t( 4)

'.{ ,i.w .,i i ..na 'l rnrnll tUmnunntn .t rraniehdlli:un ru'lurJ4-niar .rarre iu orsid

enzymatic hydrolysis iao|,urltri creatinase uag creatinine hydrotase,
"a!eextraction nlHdl At, adsorpti-on ntH Lloytt,6 reqent i{tj::na nffi aluminum

silicate, secondary acidification, dialysis tt0! reaction rate Unidnf:

,ro.fid", ru'ru.uuuvti nda.rian'rrrui'.r"tlrnlr;a#rvliur'lfiuri.rrliu?nr:rilil ( r )

drlr:l i6ra.r yat" ia i-s 
( 6 ) i{u'rrrfl nrr ilisi' r dui#nnn cnaul : du1 n gn : n

-1^3-..-"- -, ,3 3 .. .,1ilninua rrhJ4niuln-u arkaline picrate reqent i pH rr.5 l:l nnrniavfiiun'rrJu

"true crearinine,' rn: r vnr::unrua''u n ortunirtiniu.tfi' p" i' nr: il-nl#nrrn'.r

rinearity, ntuutrug'r Rlrrrfis.ln:i dnTcfirursdr un: trlirru rfinrnlidral ,r"rr.,
{ . u-. d e .a
tnnleR !U:nu t nsts diatysis nt'hifir rnfa.ra'nltuhtal rechnicor,(7)i'oio.ar,i'oonro
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Ydtzidis Ulll t! IU A Jnuflnlt

n:r a:819n1gu1n0u 800 llofl-

ioiin: 'tu volumetric flask

l'rno"lr r 6sr:

saturated picric acid (r.z n:"lr/ rni6rr: )

tiln:nfinin (BDH chemicals Lttl, poole, Erqrand) 15 nt"r an'lu

rls'l(tluulu r frllr fiqrnrnfual uo tn:a lTnsltlu'l sttn 1 (srass wool )

tlt'ln 1! x

n: {u'tll
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^4IE@AIL 
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uoruliluid t fialvtnu: run'.rnr1x r lv6{ 'lun1:uiidna.l

]flflm3'lfin't:

2. Phosphate buffer (pH 12.0)

l.-dit Na2HPO4 71 .5 n:X IAJ NaOH 20

dnt 'tu nrrenrneyer flask uarrJ:"u ilrn:'lnn looo

il:l'lu"ln- pn re.o

tn 0.1

3. stock standard creatinine (r ioin:"1/ino'6n: )

f.roiavfril (E. Merck, Darmstattt ) 1.0 nl'll ololgn?gnl nldln:Roa-

txa/flcl: 'tu voh.rmetric flask !U1n 1 Rnl

4. workirg standard creatinine
: :,"

temln stock standard creatinine nlUulnoll tU volunetric

rrask !u'ln roo iofrdn: fni*t.u,tiro-"uoa{niasiiu 1, 2, tl ,6, 8 !ro, ro inin:-lr/

t ni6n:

1Dnl:

I ...r. flr nn i:-l o.o iaddn: (uina"r"r, dtto:ff1tt 1n:51u) 'ldunonunaa.l

125 ioarxn: r fiuu:r rn:nflnin z.r, in66n: rlsr ,tdrnrst nian Mlu1ll
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J. tfir iur pnospnate buffer o.rr iladfrn: ol'lunnuoan
.lt

rill ru'a t 6srn"u un2uiUn oanl incubate n' rz c lru ei urfi

wrlntla !'lolu?r|lnl fint R.ru

u t lt'l0l

s

t{6n1:vrm..1

r aurfl6{u'l

rr. l'rlil r"n S r nia oo d lzl ullrt nt
aa a .

lllOfl.l absorbance Y flUgnl1nA{nlf

n't:fimTE{ditflitn:m

Ins'ld" urunr nulfi roo % r

1. f nsn'l ra'lualnn:'lrl

r!tsullt trr;lrJ tl?t't F T :i, oD uuunu y unvu:lt.ltu R:alnu! l,ln::,lll

urttnu x al'lun:vnrun:r semilcg arithrnic uia r::lnt nlxoioil ua:'l dn: l{i ryr'tru

llEllnl1ltv1421nR1 % T lr:0 oD uuunu uavitx'1(u n:0 ! nu!

rrn:'a vfi iin'lui.rd{n: r q

z. lmnr:Riurru
f . a i{ a'" "o!liannrnlrRnud.t!an ntavdfti 1fl rS1ufr'lno rdfl ln'lnrnr:nnud.rra{n"tog1.r

OD
fldas,fiiu (n-orinr-I/ rnidn: ) = ' xc

.oDa
nln'llflonfiuutlnra{R.:d!n:rq s

'o-.{.{
frln 1t nflnauuit itfla {n: a 3 9rur}l1n tl'lu

4.{
fi21lt t f, lltula{R:a3nuu!1nt:1u

{ .a , d d 4 d .d
1IaU',lfl itd.rn:11 trflyn2a81itl1n::1ul|'lx'li2 it 1? 01rl tuxlJd]t]ldn n:-a:iirju

.r 4 ... ^ .,i,".'.nluantg'ln alkalinc picrate reqent ru11t141 25 U'Dl ttlllt ?B1xiilflni01litii{n

v alz. ui\Jrlun-nrurir 3,ooo :aunaulfi u1u 5 u1fi uo?ilriln;d2u'ld 1.5

IaRocl: tflr4oonlnflll1n 13 x 100 r|000fl1

<d- .r d
rn3ilil r i'na lniltnisrocni rilurrat 2 rt"Tlr{ io urfi n"ludnl'lu:rlfi r
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0.1 50

0.140

0..1 lo

0.120

o

o

a
€

0.110

0.100

605o40302010 "10 80

l1o1(ud)

51111 1 rK{nnn'ln'l tnnn6 ud.i incubation time n1{ 'l flllr,ta ila 1n

nlas'r{l|1nttlu

irdw:rl

n'l: 1 rinearaty la{nltrndau ilnaarlns'l;;iu1r1n:i1uRl1 tnrlrr o.25,

0.5, 1.0, z.o ----- ro.o indn:'Il r niin: rJ: rngrrnr:ilni{oili tilu !dun: lil rilulrjnrl

n6no.!liil:'uncuau,fii, #ono'o.rurl"ll"u o ioinir,/ln?inr o'l ro inin:-llrni6n: ni

uan.:'[u:ild e

()t I
I /

/
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1.0

0.8

0.5

o

o
tr
o

0.4

0.2

15141210

Rlfltlt|r!u!u ( irn6n:"u/ r niin: )

nda.t linearity na{n1: ndaufng'l irUrn:51unrlt|1!!!un1ir 1 n"u

di r-unlrr ry=s{nr.:na {i;xndaufi xnoarlns'lia{d,rnr 2e rihir"r ua vu;.rs1

il'ln:r1iln11!r;nlr-uurXo n'r#r eo of t#.o,r.r,dH{tuuxtnr!1ur;tnl o.oe -
0.35 un! o.1l - 0.24 inin:"!/rni6nr nTrni#r uoc * cv (coefficient of

variarion) rnln-u t.07 - 4.t3 uas 3.2? -.6.6) n1rlnidij douu'lu, n*iulorg.udo

rrfufi'galrirm.r The united Kirgatorn National quality control schene in 1g7I

(uKNacs ) fianinTr 8.9* chosen coeffici€nt of variation(8)n'ludn.r.lunr:rli' t

f

A1 I
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nT:1ii' 1 rdni prccision lann1:il1;1nia!fiili# r Cua (qiu,tttnrl = eo)

l"rururn:5rl (r|n. /nn. ) nean (x) SD ?cv

8

1 .96

7 .)4

0.13

0.24

o.oJ

Rld.ln:rr mean (x) SD tcv
( nlni )

( n1{.r )

2.21

7.88

0.09

o .35

4 .O7

4.[3

.a4.-{.d.nllruutgila'lnlt lnlRtagn tn'lr2fill t llua }l1 tngI nrntagmlurlMu 2,

L, 5, uoc s iodn:-llrnldn: nl'luirt#n:ruri',nJrrarfrii.n-u uo"rlilrnrnrniocAiu

o'nn:i lnnr g recovery talniavfiiufi r 6ua.rtl = g2.88 * (ge - roo*) n"ludnl'lu

nr:rlfi z

j ' . .,1 -..ti. -nr:r.1fr e !!dn.! Accuracy lann1tfiln'loiavftiunl ,dirdua

nrnia vfiiiu"lu poorea

serum (Nn. /nn. )

.{.4.t.q':u'luR:a!nuur lnr

orllj (m. /nn. )

nrniaciiuixrliuei

nr:rfru (un./no.)
? recovery

't.5

r.f

1.'

4

o

3.5

).4

o.J

100

96

98

n1t 97.88 *
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lnsnr rniq"nlil:dr

OUIJX

t 1n!

t lnu

rnln!

noo

1 .O97 + 0.16

< 0.001 ( txa

>5

:r-!E

GO
7

E2
-G 

t

il$l

< -i ? .duc 6 -
fl'lnta lnuu tng2oan tuxn ( xn. /na. )

.ddd.l{r igu rrifl n'lniasd$urirr'lnlrnifi rduanuariahluil't ( Idtttl:vuc{nl corre-

liu'ru8rrtw: ro rnrnl tto:rs)
j ' .dU i"'o

uav t fr ovndalnt t ttnnnr.!ta i i;r".rda.t ditl:- : rfl n r:fr iln riltru ( paired data ) 
( a''tnn1

.'i ' Y .ae'. 'at-test |. lnu 0.39, p > 0.05 t.tudnn?l ndal?Eu Ll.lllR'l'llJu.nnn 1{nuaH1.l

4v ' e
rltgdlnotnlnflnn

4 . {q e .{{ sr< .l r{traulRl tnalnnltnt1a tnu?s'n I f,uanu2fi14'lRta yn u

uovdr:a{ul nflnr:ui diarysis ua"rnirt$niurrfu alkatine picrate reqent Ing

'l ir nia.ra'nlul?nrlidra r rrninau (r""h'icon ) 
( 7 ) d.r rrluiffi sr1 ;n-uun :uorsuo vl n'

c d rt uIfl 'l: ntlauuo?I 1 R?'N trHnnr nuncurnrsin Inn1

correlation coef f icient

regression equation

t test '[u correlati-on (9 )

ration au r rtlrru,: rfi Trtu1fi 3ru

desree or rreedom = r og ) dluan.rrri6rs.taa{inrrrdt$iilin.ra6fiaJr.rurn ni:rJyi r8"

bpe o: r qr t-o I oc h

a:
/.'.

ta
t'

i I
7

V'

If,EF
,-2
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n1:il'ln1n;arAir;unrir'lli:"lulllrl lng'lin:nilnin trlln"rnnncnoulil:;u

Lloydrs reqent

lns :'udnrr riltrate 1#gi n" rr.l d.rd pn i'niacaiuuovlil:fiurnruvu ,i*''u''ro
. !.

rfi nffllrlfiniurm.r;arrc ni'lulnnrniavfiiufiinrtrli tnrv{.r tia.rlrni6r f,lfi nnncnau

- a ' - < e r,.r Ul t .l
ll:dunrgldtdgil n-{d!tnn rrovn: Rfdiliruuxn2Tlqi ll|'lcni t :1Yll non-creatinine

.^ . .a .d
chromcg ens [a!Jan:!1u1!a u alnll|a rl uaY pH n1: t!

ad.a{l a$gnfltagmlu.llndl:auf,augnnia saiiucrndl:;u 1 naulv i Jaffe reaction( rvna nlsarqrnr gstRn) u
/r^\

ni'bflnnmuli rnr:dl ( 10) uni6nr:s{srnl tilr1vn"uila{il4'ilSn1til-?1il fl1:n"nrt anlns

'ld sepnaaex (Phanmcia Laboratories, Inc., Piacataway, N.J.) lia cation
o"

excharg e resin lilu adsorbirg qent uR1 lli eluted creatinine fraction ll1

ilriliurrulng'll' w-spectrophotom.t r fi'nr:gnndu[d{ 234 ullutxn:(10) 
""uotl"

"' ". ... u e.l--.1-,ll-,.--
tnia.riafrrr{u $ali;n'lrqnii'ln tdttnt dlil:"u enzvnatic method tl.'u fr r dsnr'liqrgrl'r

idtal v.triai" i" uunalnioraroi rnrr{.run"r H-ii precision uot

,. i--... o w" d !r
Accuracy d (% cv 8.9 %, % recovery =97.e8%) t$at l t gllnulfilllnta Vmlu

ruuo-nlunhrarrrninou d.rl#ec;uJr.liorlr.fi'ron:luocr;Bid(7) rilruTrinrtrdr,-
u toa f
u5nrn (r = 0.99) uan.l'lnu Yatzidis l nrrjiri! tiril idfi r Auan-u enzvmatic

'a u - t - 4((,\
rnethod llll11llfl') llldlt UfinUn' -'

ri.rll n r :u rn r n i a v fi iulli:-l ruu'ln l I ng'h"n : nfr nin r rlun-T nn n s n au Iil : du

io.rJuidirrg rl: vush : rn r ir io.',u,dooo, onuv rurusid,rur'h", orjaoiuoro .l llll Lu

u-a rrlfruhn r:rirlil r''r tnurvdru:"uu'urll'luraoJfruhn'll !a'rltrtri,ruTanulflndl'lll"?1
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The New SimDIe Method for Determination of

varunee KiethuriYakul

Sonluk wanawanan

Chuntra Peanpatanawit

267

"True creatinine "

M.Sc.,SC(ASCP)*

B.SC. (Med.TEch. )

B -sc. (Med.Tech. ) **

The serum creatinine is the better index for'renal function test
than the blood urea nitrcgen. Becauae the food r meta-bolic rate, and

urine volume are little effect to the creatinine value. So; the creati-
nine value is usually uaed for follow up the kidney function.

In the determination of creatinine by precipitation of protein 'with
sodium turg state and sulfuric acid then react wiuh alkaline picrate

re€ent givirg low specifj-city. sq; Yatzidis has proposed the simple

direct creatinine nethod which give high specificity for serum or urine

specimen.

The Yatzidis' creatinine method is used in this study by adjustirg
the filtrate obtained after picric acid precipitatj-on of protein to PH

11.5 rrhich only protein and creatinine can gj"ve the color reaction- So

the protein free filtrate will give the hiqh accuracy (96 - 100 t reco-

very). This rlEthod give gaod corelation to the method that rernove

pratein by dial.ysis (Autaanalyzer), which r = 0.99 and p < 0.001 (n=110)

and there is no difference in statistical analysis of ttle paj-red data

(p > 0.05). The good carrel-atien of the specific enzymatic method have

been proved before. So, the Yatzidis'E creatinine method is the simple

direct creatinine method which give high specificity, gaotl accuracy '
suitable for determination of creatinine in general

laboratories .

i,ntermediate

Departnent af clinical chemistry,

Mahidol University.

Canillian Hospital Laboratories, Bdrgkok.

Faculty of Medical Technalcg y 
'



uSBn iloa. ilouo orS. dunos'lursd irria
52l6rdl,tnEaut nr.in urun:fi nsulytril-t 10230

[rns. szg-+ago . 579-6749

IU
v -V 

" v .. d
ilrr1fla'ndu'ttr{6prntnirJ1rNm-hit :

Bio-Tek Inatrurcnts, Inc. U.S.A. Microplate Reader

Diqnoatic Producta Corporation(Dpc ) U.S.A. Raalio-Irmuno Aaaay

(RIA Reqenta )

Daiichi JAPAN platelets tggregometer

Helena Laboratoriea U.S.A. Electrophoresis , Denaitometer,

Spectrophotoneter ( Dig i Spec) r

etc .

Electronucleonics (ENI) U.s.A. clinical Chemiatry Analyzer:
cemstar, cemeni, Flexigen etc.

Germfree Laboratories, Inc. U.S.A. Biohazard Hood, Laminar FIow,

etc .

NOVA Biomedical U.S.A. Electrolyte Analyzer:NovA I

NOVA 3, NOVA 5, etc.

Nuc!.eua U.S.A. Ganma Counter

Precision System U.S.A. Ogmometer, Calcette Analyzer,
Etc .

Radianatic InEtrunent&Chemical co, U.s.A. B - Counter

Inc. (RIC )

RAI Ch€n U-S.A. Di4noatica Reqenta.

Sequoia-Turner Corporation U.S.A. Henatolcg y ANALYZER:

-CeIl Counter:CD 300, CD 900,etc.
Whole Blood Platelet Analyzer i

cD 100
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n't:?110'I'tn

ot}lT| lll [:
d <| as

?'l:tu

7r.lt. ( Lv1filml:rwE)*

tnu:9rn5mn ?il.rl.,sc(AscP)f

LVNftN

n l r lnlnal nd'lui:"u l ns iia a il s-l miduinr T ldurloarr.riiu"adrn"q n r.l
.a... g rd , { 9

dn'dnU iB rrlai't ns'lluntttluallu ri lns n1 r !x1ml 0.99 R1 test l' 1nu 69.47 n1

. { .d I , ,---{-.-1------v-l---11p< 0.001 (I aliu'lun1:vrRdau tx1flx 100 tltl) lua{a 1n'!fi tla: tngl tunluuan turn

ruJlidn'na 'rnnncnauli: du lnunt: aiatysiE ranllnd niarftiunln:nginuain 4".!'l

n?un-un'll noa.rdolvn'.f#rfifnc.rnirortrriluci{ i#ilhrulrcdudru:-lntmtnr
to o .. 4 .d 

'3-. ,., -r-r<--.-- - ---r-!.nflIndlufdd'l?y 'lnaa:1t-l60anu ots'].tn'l l lllEn:'la'vllljl x'lolfll tni{ lngn:.r a'lnx:tJ

ui"kduno".r m!rfd.{1?v 1nfl1rna.lnnn:nollj:iunau ri"lnlrs:rntir lnnou$usi lnc
e!

1luiflr ris.rtin r 6sr uo:drrr:nuilrn"nu:Jor'lin"u t nia.ra"n1ul?ln il tulrvdrr:"lrr1d

luua.nlfruGnr:u"rtJ

ri/ruh

i " ." ." .aJ." ' ,'
nltl4Tjtxlonolfld lnH l't n1glE ?fr guagn! reducirr; power !a'l

- .,.1 . r e. 1.
nqlnr{ rdu n'l:'td rrlait{s'rlun tiluaaflAuru (oxidant) trlailgintunc vnnid2x Ins

" t , . | .l at ,-. . ,
nolnflud'r:nvargfi rilunr{'Iil ritr rr{aiI:1firlun ildfionar tua.rl rn rrtat t: tisl tua

* nrnidr r nino'in flo!l mrfltlll[ g ufl11xgloglMno
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cll c[l ll
1

G.l|H
I

(HCl|H)1

l : uludndrul nun r on'u o r'' r, o'*'rna.rn gl ne idfilnuilrl t'tu r oiu o i, or. rrid"Iruh ( 1 )

1-q .:|fd s n {i + .e . u.r
n{ rflu1?fiur|'m1R1no t nfl t!{t r tngtutcut mtnu2Eaa: 16-IE0aml

{ n P va o a Ilua{a1n l Jteuuut lu?uflu lc tfl llt|uj:I1oDt1ntu}ln .l

.4.$o1g 1u'lmururuJ:-rrJl.lunll rn-anulridir Rt.l: a 1nil.lg d:Rrn : lRr :'r llfl't 1

lit113 ( specificity) [a:n21ru!ltgi ( lccuracv) {.t Huttrnan ,rlunuu:ni'nnao o

" r rllrnnlndlui:lfrnra.r r arl :duaan[a1\), uyvarinin un! Kikkira l nn"ntulo.rl nunr:
. i ' . rr,r 'tnl|l taul:s t aflnfl1n'l: flnnauui{{na { re4ent blank\" nal,l sudduth u,fl3ntly

"tiinoaa.rtnlirrnrnnlnolnun:r'lui:'l 1osl;;a.,rnn:nau1l:fiuriau(5) d'u:-unr:u.r

iliuronoTna'turo'anlngiiaa:1r-luuo'6, orr.,.,o.,u n'rln"Inul;aa:iu-funidunhJiniur
a ! e tv

n"unom"a6lan ( Ardehyde) rarnaTnd'ludr:o:orsn: nuid!fi:au r ia r finar:n tlfitllnri
6a grucosyrarnine rrayd'l: :ilnr schiff u""" dr:fi'l ilrnrJ4-niu rn-r4nniu rrJud

r..t.d{tig'tar llnu n{e 3 lrn'l:nnnnutrd{uln dfi}t 625 ulturxn:

ltc=0
I

0rc0lll

c1r20ll

tl+ont=o",-
I
CH2 0H

. or;i,*
cil20tl

uo',oo',, 
( t )

a do^
anlun1 g'rfl'rdgr:

llorosc 0-toluidinr 0lycosyhminc Schiff brso
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'r^brJ^\e^€\^<
Jhrr r5L[ru Ju | | J

ea
1 . uigraailr-looiduogr.!{rol:;naun:fl

- aoils-lroidu l.l ioo'o'n: (nnerok, oarmstaclt )

- n: ru'rtt!agri[:.: tn'roun:r roo iain'n:

z. o.oa l lnlarriu (B D H chemicar Ltd)

4 u " i: . o u

lnt t|fl1:nvRlir t tautlg 0.8 n:r tun:nula a ln|tl{alulut0n!4fl [41
.d

flltaat tfi-lnoanu 11u?u 34 0nan: rflIn:nu'lfl ag1nll:{aufi:lj 1 dnt flfl}lml!']n

6 uiilridrlr:n rir*ulr'lllnuru r i 'lurrndtr fiannmi z - 8o fl.

3. uiulnolnduln:: Triin l luru (roo iroin:"1/io66n: )

r nisul ng#.rnn1nd ro n:"tt oJn'ls'lu o.z I rlultin uain

[. u'rg1no tRfl 1n::1llflun taorl1.l

rnisulns 'l {liururn:5rudin rrmu riurrq'orrinlu o.z rurlxa'n

uoin 'lninrtrrtrl?u fl"ni 50, 100, 150, 200, 250, rnr roo iroin:"1.r/ rnQisr:

5. fr.ld.rfl:ra : i:fiusnr rn r danfillit fin t a'anufl{$nfl (No hcmolysis )

271

'lrn:u

100 oaont

'1fill1

n.

szoo' szso [oY

Blank flO lld00

1.

[o3u'lnou a 1u111

ft.

flfl tx rt1flun

d.
ICr:tJU Oanltn1fllll:Unn lflf,I1n:l',lu na Aan S_^, S_^^, s_fu ruu r50'

r4w{
S^^^ lr.lllfi:la fia Oafl U n2ag'l.lR'luQ Qtll'l1il na}loaR c [0i

JUU

B

"trl r suir rnalndlrn:3 rudin r l'allr.r R.ld.rn:rl n"laut.tRtuqrnnntr

0-1 flanflr a{[r'l Ran[n,)tttn: 1lt1n1 a1flll

lnull laatlfi-lfiaanu a 1{n1u l1ulu 6-0 lloaonl nn luunoSllaon
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n'rlraa n naa ins.ruroriuturi'r, fi a o rrJu r rn r z l rfi

ni'lri fi1lnsuiunamrnoa{run rn nl'fuu1,t,firujrru.n r urfi

unruiuoanunoal#.rlln\Jarunrnr: gnnn"uuc.l (absorbance )

rlIu!Nn:

vt 625

i. uana 1n.r:x'lnrnalndTng'lin: rrhrn:3ru (ca1i bration curvc) un,l

drur:nurnrno1ndkilnsnr:nhlrilntxdmltnarr uorru'itr - ru'ei (Lambert-Bccr

Equation )

llJ'lfltiln

.1.

o.

rfia {rrnnr:n: rcil 1n1nolod'luilrl lnsi;u*h flnuruuil n6{ loo inin:'r/
t-arninn: n{uu01dnf,{nr ?arn? 1r M!u6l.ln?1 3oo snnrr/tn{nnt -t xiii-tnsxi't$ |'ia

a1{n?cuina"u rdcnau

ilfft1tvrf'66.i

nlrrlntlRlnolR.tlnu'idao:fu-Ionafru aer{.!rg rrligu rfrsun'uid rnailfi r-

LMM1TU
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2?5

conparigon of glucose valuea determined by manual o-toluialine rethod and

automated f e$icyrnicle rnethod.

IJmpavun Povaro B.sc.t

varunee Kietaluriyakut M.Sc., SC (ASCP ) 
*

The atetermination of eerun glucose by sirnple O-toluitline nethod was

statisticaUy relative sirgnificance when corPar€d to the automat€d

ferricyanide method, which r = 0.99, x = 69.47 anil p< 0.001 (for 100

apecimena). In the autorEted ferricyanide method, the deproteinization

by atialysis is neceesary and the higher value is obtained by interfe-

rence of creatinine and uric acid. so this rrEthod iB not auitable for

determination of g l-ucoae in urine. The sinPle o-toluidine nethod deter-

mine the glucose value directly from Eerutn, spLnal fluial and urine

witttout deproteinization , usirg only sirgle Etable reqent and autonrate-

dly adapted method. So the sinple o-toluitline rnethod is guitable for

enrerg ency and routine laboratory.

Departanent of Clinicat cherdatry, Faculty of Mealical Technolcgy, Mahiatol

Universitv.
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duuuJ rudnnoan,.u. don.r,iluj*urjo.rc'uurirro'nf, or rri'sruiluin'nn::uc rui'rirui

( rnduction current)'[un-rlr,,nur'nrrfi',fronrcuarildgruii"urrfir:rfinu:.rurirudn!{rl"r

uurs'r,*,ni'nd,fiodu orio'r,iu,d,nlcu.rnJ,n6#rfioo.'nnou.o,ni's1ui ran.{rn!na,

6oribifinu:.uo-nnli"u ri'lui:rnar'raurirju,durn-urc'nnr:ra.la'un'n*l uu,nu#iro"nl

lrn'luir'mlr;lir-u anr'riu mrnarkuu ,fiiu nrrurilrarnr:nryut:rno:'n{jn-r, ld
nltrt:'t:artarnr:uryuauludl.r e,rroo n'r 3,Goo :aunourfi uov'hn:dnal r nia.rurn

[0lnal runluR2.Dt I t10n
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'lror o:inrut:':iro'an'ln fianr:uuttuu ni (Normal speed) r:inrurfr::rrru
dc

1.000 54 flaU111 ttaYnltlltlul,l,Uunll tild.l (Hjqh Speed) aV n21 t:1ll::ll1tl 9,000

:aunaul R't1 flmJnwr'!l1[l4n1: uldn nanfl1a{}lla flnx u nnY flo1l1 l al n1: tr.!1u

Va
ra ruaandun ru: arlrndn rnnr:'t fl r ru\l't n

ll60ftLtn')
v'l

,ooo, 5ng, : oov"a.t trlultnandnnrnrrt uianiluinrr n"uta int{ctt.t 1 au'h
ttl

3 dd 4 , o
tlr N lruraflTdn rv'rva:v1'l n dnu n11 d1n !1n t :1vn'tltnliotltu dafllaflt[:lJ lJlu'tnnn

lvniluironslraufiirrrnnrlnn"hlr"ld'rtun suayfln to.rnr{tfrnnr:"[aaal"[u{ vil iran-
.{+4

fl5aunandorr.d fr.:.r1u1':L L n.!aILufi :at fluullflT1n tuuurl l tun t lln: nn1tluun t u 1?l

,A s 'i.." 4:, <d < j. .

na{n15d0 oa t loran{t:ur4rnnxun:dnan-hJ ln Ltnvl lld 1ul,lu {.!14 flaflfl nn 1: drflnfln1}l

da46d
arrl{n1u?a{uoanla-ngrtb vaanrrn tn-ldl:ctan}inrudNuriittt.l tr: nllalia vlla d']ugl'li "1 11

11a l.lmlnn ullnafill :auttovllt nnu't]1 1-tn{n dlu|firyufl}tt! ln Pyle}qlass fl.: tlfi0l6l ttu 9l

. 
"' ": - a 'au - 'o'r14 1Vd aVUi 1"[dn11r onMu3fla.: Aan [ onfl l: u]lanE{xYn{l!11 6

||,dn.l nanIanXI:glluxa1lrn L:1111 6
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u ; r rrrau r 1 : r na i nea nurire vna n t iru.,"''u'1n"1,, nuiu Ji-uu on,irr'rn do

rrJrruirr#cseanrirn'urno,ndrnrnur'n"hip,Ir,nui nur,"lu'lriir.rrrr.uor.ri"uuuun

'"elntltna:lnag1.i:?Rt:? u I t ?0ln: {nn't itu0aRRlunlitn'l$.tuiDta Iafln:alt?{iua 1 lun 0aR

-{.4ar6<4eaaun2uttlourtglj1nn?1u:t?oft|u tua{alntIna{n1: $.t}t8anun1 lit tuu1nn f,1N1:nnnnnu

_ w.l . r {. d
(Abscrbeci.) :lflla1t1tn rl nxl ll'lu 1.l0.l lia t'n lan1t 5Bn1u danunlaaflI1 ln'lln t:BnU:-

o'rnfino..u.nJ. jmaonurir ulun-rr-nrrnru rrludryqrnra n-.:riu'lunr :ninI ?oru?1 wi.ndow

a..ii-da"it.
1{a'1lu1na{xn21ll 0 0ul1n unnuo? aamt{0naanllaln ltit,t1lt 1v n1: nf,atn1:xln1u

{.r.41'
nauxrt:fl {a1lu1s nJ8iru tE fllJ: Snau t fl tat t an$t :c

n7

co.e oi ureo ,< ,u.r,s

d l--

lUJ_l llnnnnltut:e oaR]anit'gf,Ino1lUR lruo{ h.t Tube Housirg

a - J-.
n'lt!::T.roan r;n{ r I gt'inarTunxrua{1u tube Housirs aras'lus"nEflsn".rflJ

Carhode

I

S.a tor
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' 6u44
TIJBE HOUSING AYNAJ ONUOiIIOSR(u T NNNTRO

1 . tcna{d'ltl1:nrla rn"tr:-ld:"'t'luo (reakq e ra diation )

dt a {
n15-t aB'tU : 'lo0lnlxuflna agnll 100 mrlhr l|tgg! 1 tln: aln Oan

riTn-uorsn:rrri

a.rn"unr: r frnrlo 'ra'ln'lrlil;oirui:"r rn1lil

2. o"uoiu on-uu'unr.rorrntfi{"r (shock proor ) utigl*t$iro Inginr:na

tleo o w.s d .t .q 6 v
). na{d1 1to a{nuu'lxu -td ujuou1u1{aulau 'l lloafl tI ll,|:1aan!1 un:

r!.a
na.:inr:nnndu:".riluagfi an'lufidur'rfi lcui rSnlr :saanlrj'[dlru riali r rru

5. naii t nr r f,sudrstrlu:.tdi r srl tisiroan

d1H ll|utnfln t nflttllrag tn

!a
lrngrJfi z qv rfiurr oan t 6nd t:uttuuarlunurnr

uav rnr rdgudrunardrrr:niin

uanlrnq ciidrslilu: {d.r

a- a
r.l1nre1 u.Infl t! Iflta.r

287

1un'nnr lfiluno.r

4.

window ?!a.i aao

(Hish tension cabres) rrol fliiarfllil r;1111raia.llnarnd rn rna:la.larluo arcir;1lil

r agnnna rnfl t n r na:rl v tuunrg h{turn tir'n uo:ruIrarnlni l n:ui t runrlaanml:"lil

(nxit port) donron-, window !a{roanrdntr:J i.u'tngnr: nino.nl: iirunhc:c"ln-n

. u.ld 6 d 4 e. . "3 ,
!u1nflan0i t.ldxaafl 1 -[ Nlu1nn1'r.r l uulnufl {n0'1.10'll.!fl (central ray ) n:{u: l1$

ccln:nirdixas urnrrui t rrud'u r:r"rruIi tilulmr (cone ) a'ln0

nousirs "luu i t r,tit.riirufi a.u''r:nr:6nfi nn-u4rJn:cilin-nsurnei:-{d

.{ w d {<a: nynlld:rag uln?1utI?olau aYrlllul tuutml cin"nai:".rdrriuan tube

(beaIn limited

devices aTr'tlu lol, oaoitltrat' (corri-..tor ) trJln'u

.4
Fll'ltnftfYnn$/16\091 l0l lfl t :u

,uuo,a,'nl, rrii\l"orrnr ni arcll r fi nnrrr tdsilrgli

lriinrtr:vu-n::r-.ro.''rl,dHrrofi',n'of,un-ui.uloi.uninntiroan

,loouiruu"u r ra suoanuiara r r nda.: r 6nr r:til n"

arnrsna'lr rfi nnrrrtils
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ac=,luLFtsg @ e{a tE A4.:l

mlt,.r9uncnainmflrf]?

16
u00R1anxt:unttnlutllu'lu "t LRc I orl'l Jafl1{gitn1:-ti n xnA uo: Kv tlit I

aet ! , 1 .a r. a .
fl1t trunac tnnRl llltaui{.!}rln [0!l(uv I ng?nua l aRntau xanaan't nac,]niur 1n2HR11r

rir4r rri'nnrrl:"aui"uuo',or',nr',a fil;innri'bin-,rtr*filirif,ur,uuuirn'n:vrfin(vapori-

."ti-"y nars ritulara {Iau:n-'rd r nu uo:c: nnaanl rnarnruuoo#r'-uruu n n'r'h'

unanid tiln'ulthrn r duia io'nrrugnotgn: vcn !{1 (Mirror tike reffectin surface )
du + a a .ae .A C,10!a{n1:Itata StnlYag unanun2 nart vuflnl(uvndlgnlnta n 1-tr,r t}11$ r and r:flT1nana{

s dau r d s { ,o w 4 q s d s .d 4tu unflaaxun t! tnrnl1rfl1flnfl1nun xd1nqnataia{ta v tn1!0u a:'t xflcxi-txn?1tJr u

'i . { r,ou?u0a.lrflanun ?onoil {{1Jr|flor1 lr oan tnnnl:unnl'121fl.l1c 1ua.!a1nlilutnd{ (Hish
. <6 a d d 3 a .avoltqe) 'l ttn aan t t1!0'rtloanInnLrnnt't?u]t11rvr g{ranuau na:}ifld i'[ xflan

cq r drn r u riluqrprn raniufi

aa C . _v r { { suane'lnu raanrans[:ggitunnt1? ln]uanelnn1:onntJmJn:ymauu.:.: .t lns
. d _d . { 4IO 1!4 1{flnnau uaants {:auRlgrfl{n 1: t{itlulat:eI I et d.ttuunanl:::2.ld1lrura1-

e te v .l

14ll't 6[!tn:0{tanIt:g avna{trll}t nonn:vultn!n1nll 1flllit ta'lnoau 1 t llvavl|i-l

fla0unnlR{1rl

nrr.frfl-ffi8.:ortm 1: rsn: d rnrro:

nr:li.rlnoan r dn o, r rir{i * d,: .r'lu mnr#u r r v rrJunani'biarlln r in

n'r1u:aud.!rtrn'luraanrdnir:gru.ruarlrmlulcirs'hnml:alnnall lnrrn unn.rurni

nr:'ll.rrun'rn'lnllR?lxdlttrtnla '!a rlunio cr cu runl rl:aul nn"uual r:ri'ly rfintaH: r:

AF@@.NlEO.Mtr'4e L En:?r3Nr6:-=s
.f< e<ltll 18 ouull 3 auulHu 2528

. < r wd
fl?un1{ .l ta nr4oamtala t nnfl?1! l alBulH uu.laanlfln{u

1. n2',lllfl nnrai aan[n2
aa

z. R'll flmlnnsa{a'lluo, llInat $,flvrnotndtntnat

3. R2lrtmlnf,ta {rlfl1t $rfi

4 . n21lrl'mJnA!a{r yuudonlnlfi
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AF€@@/SE@,nitE@l=AL Srarl.xvre.=
ili r8 ofirfi 3 n"!s'lu! zSzE

{ { i ....,i oo'' ? "(cracks ) talUX qX (Pits) !'!fl?l tlnunny t nnlUna U0ll llj l t tgn ?'l "crazy pavirg "
l

'lu r oia{ r 5n tr:gtflu"ul"nl:ir r l:n'lsR?r,Rrnrrxi.rluia.r oanlr'h,r !n'ncnfio: r n'nnrrr r flg

a w I d '. . I d
lgnunuuoan r ani t: un liaa'rHfl'r 5 t fl{'ru}tg11u1uflanr00n t anxt tgn ti.: lutl ulurrt:na.r
aa
0ntoHnnl: tt mA UAg kv fl.1 ''l n11ffiltgiA {fl'lUolj tll l

v4 e{{ o.
01gll1.l:.13{ lto:1|1 lxflltnl Cl1flga{ t.ld(n t (Ununiform)

c:"t i(ono::u anilura {a rluri'lu rda.rc rniilra{T: r na:'il'rri, slorv o'lsiinuo !n'l:!s'ls
e 4 < { d .ld
n?tta{11nfi11lraulnn[ntrr lnu r|1 tunl t$t|uia.:a'l tuRfli rflcR'l arflal3fl.l n0 lrnnuu

4 { r .l 4 3 e i . dg "raadutdux'lgtn n'ltldg'tgtanon rnlfl1 tral lun r dtst41H lngnl { uagR?1r:arng.! 1a1H

nrudmrisaroniu'lridor''i,10" nruinlnfii'nibiinnrr rdsursunar1un uancrnnrrrr;uil''
le

r rinduuo rnrrrimJnrisa iflnornd r n r nai ri rrluar rnqn'ni'lnarlun riis rgln nr:filt{rduo

rnarnicnlnfirdu ldu:.rn'ublrirur uron'ulrtrt"ruianr,ld'm.r\h{"rfi'rJur iol,dlTnr6r

rnnrndrnrnairrnviadrutrlramn,rmi'trlliilr{rrurrds{tnorn uana'lnin'r1 rds r$
c j- ' a 4 . j..' - a <flanl: Uan uu L5 rna: fr r !d1r.}ttMll1 L a1luntnnfl1i tflg141u

nnnfi srLrfino.,firnr uurl

nrT undnn'taifla', , rrdu.oo,,i'u ou.o.n

" 
? ..t 

" '. 
o-

n. ro']truntln Iua{a 1flra1r run t ntuR'l1u:auflaanr vc g rlolnlr'ti.r']u ria

'li.rrul uru r f,ar rrrunlv rn'nn'lr: y rinlilx'1'lilu'1.!d { un!!1nln{rg!'u fnsrorrcasr{6.r

,uaolri:-rnrrmrrrunrr,fiuuorrfihu'r,uuir"uu uiailrtrirl'rrd"s'rilorrruoiauniailn',,lroi

'[n:"riRrrr:auaurlr?nri? fil: il a rsn r:lilrudlo.l

B. rfi ncrn? q:lil;#, J',r'r, d"o olu't, uui nT rrtlr'nrjnfi m.r r'rl:bl altr' r nu

drub{rqn lTiarn riallilrhrnnanln:otirlrr6"son;anJu.r la"vnanfirrJuarruqdtllrli

r4
e:s{fln 1r lnnflf,[ds lBf,an,ltl

.l l.a c
uaflalnufr2l taw rnngllfl .!fl
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roantr:'alunvlli r dnl r:riaanr,r

Fl11rl.lf Llnenn.r: u.[4qro]t-r1

dilrlln 1fl lx"ln rfud ru : vnaura uoanl nsn: { un li rduna rui'luunan tfudonr-
,{d<<{{ddsn1fl tuata1nl nflor|nfl 12111!'1.!nu n1: !laia.rlfl : 1n 1 aHlu aan rranl:lrltl lafla

ra.:arnrrlau'lu oant.r'rn .l r ru'r'll r n'nnr udor duun: vuudonrn rfi riari nrl,laanrfin
.r' a ": )" ""< d A 'at -Y,i .

"Gasev" Lllallfl1t !i.l1I lA fl{tnntnna[!lna{ mA IlnA:'1:nllldnfl[nOIn n{uuL}latnn
- 4a . i o 4 .d n { -6t nfl1flxl utut|1l'rtul.lna{ BflIitRta{:an1tujo aafl]}|rIdBnou r :'ryo'r 1nHn'tfl

r{{u
natuufl2natTltlltnnn21 tng luufl1{a:all .l Lfl

:aadl
n 1:n:m I fl Ft?t?'uff ljnrnn \fimn tantt :it

d6 4 d 1 va{lx: 141 ul flt!n't!tRta{ran!Itual'lll1:n acdntnn nl1l|flmjnnt a{cru

c -' v{
Innnunu aantanxttg tnn{u

r . dr r nnn r:ruria nroafl o"rgnr:rfo, ds{nt:l : r na #ri t du.rl: r na:' n-rria

1;
.t du a < va , { u { { < !A ..rflfl.t lng! t:ulj ta![flg{n.!fimlnnalntn tatu nllllnt Itflt{n{ tardunnnflt ngl

c vna{in'l: n: rliortnsrlr.rnal

4 d - ...a w4 , r<2. r a r 0nl r 5 gud2tl1ltltltut.ldaaflr'luafln ? TJn nr I RH tlag d1rr4na1le: 1

ll

oanna:rjiluoaor'ot{rfiurnlsagrotl.r unanrrnrn'u't nio rrl:lrt r o'"s.r'lc"uooninrjn i nr:
{ .r <n:lrtrifi'ttntRUnl:0anRaflnrrrnataon tne:d1ll1:ora{t utflxaan fl?'lntn tralun

,tt t

r nia.r rr:rzrruvn' riln r nia':rviilrt rxlul r d4fl {'ldxaonlil'runil aa.rd'r t nnn"ri

2.-'t anr urn oana?l.tr:arr nr"lN rfiua rc r n'n riarl rn 'l draa nr rnuial*fi
{ 6 a r '.. '4 w { r'i. .l 4 n,

11l,os{Lt{ nAn I nnnl lr|flmJnn tuaa.! lUAgUnl t oAn mA l'lJIn'l [llUnAU t aRtfl nan Antdl,| n

{<
0 141ns{Na{lrtur Rlt Hn t! rfl:onarrnlla g lnt nl:n: 1a ttflagl {ac t agnl1nnl {na tu
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niGmr

e.e mrrfildrrnuas ul.rn1u oan rntjniurnailiareidr t nrila{rrcrntfin
d{

n11tJfl mlnn'l4 0anufl 'lflar tola{ t0l.t3rndrm!1 tnlveu$ailmu tRfl 'Iuln

z.l uarrfilldrnanlndcnrn oa.rdr rnnnmiiuiriu rartJag'luncamrr.ruialu
dd . d e d 4 . a { u I <

nlrnu.tln.!11 aan lflan 1: unnl'11 fl alt n'l'rtlnz1lt lflgltlH I nn[urta t 01 1nrn21r]dgx1g
o ot { g{

rdndluo:nrrr rdsr'rnflriflnri'lu rn'nHn rilsnanr:n rstrtur.!r"{d finr:filvqinr:'h rnia.l

lrn?'lrtv tR: n't:na un t t:glj:as

iu.:

1. CHESNE D. NOREEN Al.lD MURIEL : X-ray Equipnent for Student Radicgra-
rAphera 3-- Edition 1984 Black well sci-entific Publicationa pP.237-272

2. BUSHONG STE'WARIC: Radiolagic gcience for technolcgists, Dep. of
Radiolcgy Baylor Coll€e of Mecicine Texas 1980.

3. HEDEE R. !,rItLIAl.{ ' cHAI\rEvr,,L. EDWARD, RosSI P. RAYMOTD t Radiolcg ic Phy-

sics, Equipnent and guality Control 1977,Year Book Medical Publishers

INC. pp.99-1 10.

4. BLooM L. WILLIAM : Medical Raatiographic Technic 3rd edition, 1972;

Charles C. Thomaa publisher USA.
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LOTtg OF VITAMIN A IN LONG-TERI.{ STORED, FROZEN SERA.

CLIN.CHIM.ASIA 147 : 25-30, 1985.

DRISKELL WJ, BASHOR MM AND NEESE JW.

"' a. ' .{1"'i
trarnun'taslnr:IIrfr -eo i u'lu z -5il uoru'uruTji rruinriu r a

(Retinol ) tng26 high performance liquid chromatcg raphy (HPLC) mJ?1 40*

ta.rn'raJrli:'l ys.linri ta trflv rnternar standard inriruta osirn (Retinyl ac-
. i. . ,.f .'. - .'r ' aetate) UlglrJa{ UlnAla! 1n1t nfla! 0n '1fl18tU i.ll aflnrgllnBflitAgn ttnnVlUnAUU0')

u 1'ln1t3la1sn'1na.r inriu r a :runu.rinrinra' (arpha-tocopherol ) [fl! p-carotene Qy

rnniu 0naln rnlrr anouoonataflo{tJ riiannnvnaulrj:fiu nr:darsn"ri r iatr rfinrn:rvi
r, 1.i . i. .

nltaAn{tn$ [UAialn free radical [nVtnRt}|a2nlmlIa onaanalnt :frU (retinol-

bindirg protein ) rlonrridrlr:n unlllnfngn r: rfil Ascorbic Acj.d (o.i% r.r/v ) an

lrl'lu raiauonnoaai ovnibiinriru ro"tninl:dnrsn'r rnil

?yl.:.t. (lru1fi ?/u'tF6{un)

GLYCOSYLATION OF NAIL IN DIABETICS : POSSIBLE MARKER OF LONG-TERM HypER-

GLYCEMIA. CLIN.CHIM.AqIA 147 :'l-5, 1985.

BAKAN E AND BAKAN N.

l:'lsrrr Rnr,)a.{a!Ol?s !u'lx?1u fe nu rf,tnrn"unufiluln rilu rl rurru 26

nu Tntt
a e - -. {1. n:1ad0ulnljl|o t'lAnan:'lnlttnn clycosylation lailJ:ru

12. nl?aloan l aRtlml Glycosylated Hemcg labin mJ21 fiUlltUlRl U

t' a A
t!1X?1UllR'l clycosylated Protein nanIOUUoS clycosylated Hemcg Iobin '[Utaafl

ll^vm sa:eu



c.t6alslnAuAmallurnd rEeiulxrJ
tsi.L-:..Etrlf\g @ (trC{Af^I3 MAI
.AE5=rg45n-o M=EGAL a''arEaiE{3;a

llx 1s olrur 3 nuulUu 252A

r 1n"u 8.35 I e.z nn fructosanine/ !6u r un. uog 2.zl t o.I5

rructosanine/ifuTnou'u r niu lnuifjrarurnlruinrrilu $.o ! ? J5
v t. ' 1u . -1.17 n1r81f llolRl t niaill|itfla {nQruR2lXUnnnl.lnuaB'l{r Hfl'lfq

{
ulrU't fia:ru

Y - " 
u3

Uanalnuugtr R?lllf,ltrluDt llt?1it Glycosylation 'lU r dln-U'lUilllnsU'u !A{{Jl?g

llj1lll1u RA r = 0.923, p < 0.001 ltctt!1t'llit: VmjUlnln l tnAR (fastirq blood

sqar) fliJ erycosy!.ated prot€in lu riuiala.r $Jrg tu11421un2g n'o r = 0.947,

p < 0.001

n 1 r Anlrnrliudn rf r.ri fruir
{d I

llt rnl2s ll.lllt2lur nJuu'lu .r uanalnlSrn'l:

clycosyrate dlfnou'luJr g-{inl: crycoeyrate lrJ:du trfl! cott4en 'hri'arg'a

n'l{ 1 ;s n"rirnrrinnna\J'hinv ra'sn ttn'.rnalnnr: rfin clycoayrate lon'lilrfiu'lu
1 v v lu a I, o -/. u

lnU [O!R'l'ltlfll|lruEnu Microvascular Conplicatian naYUltC tCiUf,ll4tulll nlln t'l!

uns t!i1nt;nD1 tdarlrn rructo""^ir,. 'lu tduin?lxnnn'?;n;11uiTllnat'urli'lu"rfiu

n'rasr.rlnrir dcnrn uoc r fiu:hr'!1nn'lgn ?1n1: rfiun"ragr.r td'an

293

hlnrlmra.r

[a! ! 5.17

(p < 0.001)

71.tJ. (1tj'167u'tfmn)

Lipid Peroxida-

uo?nn1:unn'la1g

DECREASED SUSCEPTIBILITY OF RED BL@D CELLS TO LIPID PEROXIDATION IN

PATIENTS WITH AIfOHOLIC LIVER CIRRHOSIS.

CLEMENS, M.R., EINSELE I H', REI.OIER ' H' AND WALIJR, H'D'

cLrN.cHrM,AcrA 145 : 283-288, 1985.
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