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t3t'lr::or syfi 1q11**r,

n+indo , nr:n:rt 1 Molar absorprivity fel qtlld

ra.r d.r n rrl uiqr dto.rn dnr o ru'61fi u 1r?ri r e r o.r

into.rii6liul'.rn6nlrn:.liuin sigma ua!dtul

rarulunaol:doiuidlrirriu 6opoo t 960 (x t
)) Lrnor l.cm- l. d +oo urlurur: lunrtrnisudr:

'aT, 
6IUr] z frrotir.rrdolflunr:iinurdlrra

i l ur o i ilirocn ruro.rl'a'1u'ufi in nionlu q n

x t o r n ru rdl{u t o.u'i1 fi u 1.u qr: al ir ro fi rais l
r rhlnurhndntolii61u'uiruru zo ino'nil ui
:{rurulJagoruludrrhncnrsfi fi ililrn:ioo1 z

tufiurnirln-u n'rodru:n alorslu o.t N

r2CO1 unJ 0.1 N NaOg uncfrrodr{ndl asorolu

MSO @imethylsulfoxidc) lras 0.1 N Na2COq fit:
sororilaollC:-unr:riolroun:uil?lrnrCrof, :'l

Abstract : Prcparation of bilirubin solution for usc

as calibrator of serum bilirubin dctcrmination. Rujapa

Nimsung., Daomng Piyasutjaboonr+, Prapapun

l.clogam'r'**

Molsr absorptivity (E) showing puriry of

crystalline bilirutin was determincd. The g of

commercial bilirubin from Sigma and dissolvcd in

chloroform was 6O200 + 960 (dSD) Lrnol- l.cm- 1.

at 460 irm- Two prcparations of bilirubin solutions

wcre uscd for srudyint the effects of bilirubin

solubilizers on the accuracy of conccntrations of thc

prcpared solutions. Each of twenty milli$8ms

crystalline bilirubin was dissolvcd in small voluncs

of two differcnt solubilizcrs, one with 0.1 N NaOH

and 0.1 N Na2CO1 and the other with DMSO

(dimerhylsulfoxidc) and 0.1 N Na2COq. Both

solutions wcrc diluted further to their volumes with

thc same acccptable human poolcd scrum. It was

found that rhc € of bilirubin and azobilirubin

dissolved in the first solubilizer showcd higher valucs

r!1o{!uuu 0olJtuourng?nu llnnlt noo{ym

rrir e roliiliu uar Azobilirubin. d{ala'ulufr.l

r acaluuuuurnbicirqln'i#riil#rrnfrrrh n;nro

uunn-r Inufirir e fiilrriodotol Azopigncnr ro.l

o1uuluar: aIoroii,niordu

ifidnrrrja.rro.r l-c idrrilrrir.r i5274 ! 7s4

f, re-tl liltnt1'lr liu

. lruururnrfolerln: r',ruinarll: :rnr:

nrnirnflfin6fin aotslxRl:nntru ni
runrinordtliorlrri

* Dcpartment of Clinical Chemistry, Faculty of

Associated Medical Sciences, Chiang Mai
** Mcung Samut Hospital, Samut Prakan.

*** Bhumibol Adulyadcj Building, The Thai Rcd

Cross Soceity.

** fin n :. anrntsrnho
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L.mol-l.cm-I. ( fi OOO nmx cv =l%, n=s)
a ,l <-s r | |uo'l Azopigncnt 'llfltl! tnu?t nnlltn{ lullo{

o'r yo r,, 2 - ,+ -aiJ-G U l0 t?rnrqrqnll|DlllulJn!nltllfl :'lrl1 ln0Mr

dnrrrJoll:Jto'r Molloy & Evelyn uas Walters &

cerade o'lnn1r ;inurfi'rauouuc ld'ir dr!'t: olff'01

dlrasaru!rn:Jrufifi1n'uldotirlrTuhlnold o.t r
NaOH lros o.l N Na-,co-r rilun'rrita:oruHdn

a , 4 - a .t,
lJaIUUllar ltat!t ?llt'luollt!l!un?]noi1r lllntll

Jilrn:

it:rie, er:avoroi61iu, d'l:intrn:!ru,

rirqnnduualrilrullorf

(chloroform) fill'orir'hlr6oorr#ron'rriro:arolfi n

rfiurduluo-n: rriru I :2s udlinri lnanduud{i qsr

ur'lutrin: ocliiir l\4ot"r 
"urorpti"iry 

nio e rrirriu

60700 + l600 L.mol-l.cm-1.(3) uridt:acntu
-: - .i d

! rn : !rtrfr 6ifr ufi rnEullnuiifi ocinr-uLriuduq.r
J i I:A,Jurn-or':nliruhJ fi 'riiulo':Irnnt::srfl Bxo.tei'li1

lla!fl1 t than that obtaincd from the sccond. This first solutio

gavc rcproducible € of azopigrn€nt of bilirubit

analyzcd by the modified m?thod of J-G of 75274

7-54 L.mol-l.cm'1. ( 600 nm) ( Cv = I % a=5
The 6 of azobilirubin analyzcd by this modifie

Jcndrassik & Grof (J-G) mcthod gave high€st value

whcn cornfrar€d with Molloy & Evclyn and Waltcn ,

Gcrade mclhods. This study suggcsts that bilirub

standard solution can be prepand confidentially t

using 0.1 N NaOH and 0.1 N Na2COl as solubiliz

and acceptable human froolcd serum as diluent.

Keywords : Bilirubin solution, Calibrator,

Molar absorptivity
unri-l

drro!nrudllli ldriulrn:gruifiolrir
n r r u r rir riu l u n r r n r ? 0 in J i ! t 0r u' 6 1 1' v 1 u fi :'l

lu eiru'n elto.rrJ6'n'iu riiri uirluin onnano
dat4 r I q Aa0nt2!!0ntB1T! methsnol' vlltl!Un1l:.1 lU?ttt

d . r,I 
',. ' .."i

?r.1! r: nrn:0rJ It ro nt?lJlrljljlo.tMrlHrJrsdr|n t{fl Molloy l16s Evelyn (4) ndnlo.rri61iu (crystallir

riu (1.2.3) fid1fiuavaro1iH1unoo'l:lloi! bilirubin) as orolCHlu n'rrhov610 (solubilizer ) or'

rdu ar:o;aroirr 611#lunrurdlrluunv :Jirrn

riool lri'irryrflu 0.1 N NaoH (5) ilio o.l .

Na2CO1 (3) uncr!'orf,rtd:r6oor.r (diluent) nll l'
n:rrlilrn:ddo,:nr:udr durr0lir!rldriu!rn

!ru (calibrator) rfiorfi ourirdrr:-ltirunllr{l{u1'

n1rn:lnin irrrtrf 6liuluar:6'totjr.rld

ayotorrilsrfild +o q. 6.r'hiulnsllnr:rir\rl1# t l|.r'ru u!1 n q! t ! at.lRnro n5'lin r1i

rfl uer:a;arorrn:gru6niolrJ,uno-,nfi' ua1uuff ^ : 4 -- - ic) ) au:qnllolAdnljn1!ut4lt tld:t olnonn11|l63al

as dr0lufl aol: rlofirdrhiarrtr: nrirlJl " ilar: ; .r tt,l',lflllrltoltrrrulnlr4!tefl! d'llr:ua3a10Ha

---.i
u nluu!1n:tru tu n1: lnt0! fl]:o3a10!d:uullasar0drvilrirn:rr'l!rn:1ru1uilq'fi iurnr:n:lrrir

fi 61fi ufi irirrfl urirurJ: ; no:Lrirulnqi ruo{11n

nnol:r',loflhiatll:0u .!aud'rs (panition) r{r1
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,ntA.r!O Spectrophotometer : Beckman

odel 2.5 Uv-Visible
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'ldrno'olrnl ruJ:; { riuto l#o lrlfrfn'n r: rni

fin I:r 0ruro! rr rrunrlirr{lrri rirlrldrvr'o

'lrx'rn?t!tdo{ro.tiiirarrvri

drr fuiir r rlfidrlrldr$ufrrlocr.!
.lucn9 nior.rdlerndtu nlrlndouudrFun.jrir'!

r,fr goriiJ (acccptable pooled scrum) }ira'on:rl
,1f,ilfi tifirinr6onun{unnrls u flhinrdolO'n

o ir0rn Jaundice un; Il{utrluio.rrtnliJriu uon
!.

nfinr:rfluf;:-llrri 1tirfiu n fi]u) uar aon

o n t 1 r qor af inin'x o { f, :-!riio nr: u sr.,iu rlrr.r il nr:
rtjld lnordorr.rdil r,zs Cru normal salinc ud:

rtJeirudrqnna'uud{fi 414 urluurn: rfiolril
)rmst salinc rirnr:ganduualfilddo.rhirfiu o.r

iorrtotirufinllulrod, +eo urlurra: dorli
u 0.04 (3)

inr:rniarcr: ocaraurntlrliiitriu

nr natouqu turtEta wnunry w 66ns

igfru

rhlnui.rct:lrn:Jrui6luudruru zo ln.
Jq ia t' )(illufr ilualrisufr En) rit!1a!ot0uovil:-urJilrn:

drsnaol:r{of!oun:u 100 la.rniurlriud 4

nrodr,: rrnfuriruringfi.tsdrl!rr6oi1{lrririludtt

ncarordurlu 2 untaa. Crsnao'l:ilof! irdldu
drodr.:ag r n:J.r n'.rriul:ldar:a:aruna'1iu1u

nool:r{oflrrildu z ,n/.u. ,ionu" rz irodr.r

ntt niaufln atatafiifiu izountaal

ar:nvaruu'a'1fi uudavuulrnioln'.rd fl'o

ar:a;oroi61l'urufi r l#irrlrncaro n'o 0.t N
Na2COq llOJ 0.1 N NaOH i!rt: 2.0 !a: tloc

t.5 la. nrldrn':.r io rJirnoru'611'ufifi zo ln.1zy

asoloudr*r.rdo 1i ro urfi lufi n'n,riir.rilirrn: ru

Rtu 100 un. Cro8:-lnufiooliu (acceptabte

pooled scrum)

nr: nsaruiAtu'utttlufi z ldn"?rhnca r0 n'o

DMSO ual o.t N Na2CO3 Jilrn: 1.0 la. un;

2.0 rn.nrldrdu iorJiurouiill-udl-r zo rn. 1ry

nraro,,drdrdlli r o urfi lufi n'n crnriu ldiil: lr
fiuol:-l rjiurjilrn:li'ld rm ra. rnigrldr:

njaror3i1u'uuialuurl a: r n-rodrl rntodrtl

riorrluriunouiotJ

flfi :s qulufi I rfioufluoruu zsrs

nnnToufliutul&u 1wo*ins Nta
serum)

6il:lrld.rru R'o n'rrfiolrfrl#rfluar:

ararorJ:-:rguti riol#r6oor.rar:o;orofii1fiufi

rdriu n'irtildn rrruiliu ir.rr rirn r,dol#luriu

noulornrrrirn: rrir rn:Jru 6{rn50r,r 
ioldrn r;

ol



nrrTrilciirnanrn|[fitNlnri

iurn:a;arou'6p'urinluul dr :-udr:ncaro

D61iuurufi t l#rniolrdurisrriutium:nlnrtt

Do1fiuuuufi r uilrildfiip'u duirlnold o.t N

r,la2Collrd! 0.lN NaoH lurj?lJrn: 2.0 r,n. llnJ 1.5

uo. n'l!drn-! ldor}J1u volumerric flask tluln 100

udrrf,uiil:rufiuouirudrnrlill#o:u lm

un. rhr:-riiri: rr'lirru rhriuirodrldr: n:arg
;1

0n'pruurlfi 2 fi arlr:nrniulldrrfounr:rniou

rr: ovnrufi 61u'uuulfi z onrluhirf, ln'61l'ual 1il

ntt Mi aurt E ac a1ofi 6gfiu dni iunt m n
x1 molar absotptivity W$AZfru

irtrr:alnrofiilfufirnioluin;unl 1 z0

unna.r ry'qniurl{uurloc I drotiu hl6olx}i1d

2 rni ia: irufiil:rulitru (working rnoled

terum) fi fl nrrho:arototr;otirlHaloglunrrlrril

riuuocJi!rn:ryirdufilfi iluar:a:orul'o1iutfi n

;, e t:a:orourinrutlrbirr'oruio}ilibn :
fiT otir r d'rriu <rr: n; arofi 61fi u ff 16orrlrd: (rdldu

2 !n/na.) 6.riuuuac o n'rodrr rirlilldlunr:n:re
.t

11r e !orunluu lnolta:!t1l! lt{luvlllll utnu

luun?u:xEut

n n ni ai a t t az atafi 6 trfru d n iunn nt n
n1 molar absorptivity 1io't itzolisment lolriagfil

Iaaiifili aiuo rng"nt fluirilillfifiiu fl tifr

iinr: n'o 16olrlal:a;oroi6p'unrrl

ruilriu zo rnina.ti'ld lo !n/na. druiil:rrildnu

fii frrirnc n r0tu'ntdtr r frtler: ac arofi61iutfin

uu.l

?inr:3rn:rrri

al
nlt at'r1fl a uu'lr ttlL,loi ataita?|JRl0

na',J,lattt
aaa--tnou l nlr nnulo lQu fl!!ntotljnllu I

./rilnlt nadou!1n: llut o$Rto{ spcctraphororncft

<i. rt ,inrliiirhxunlu{nonr:lirnior1t1 Insn:ro

oa",r,doorr onuoottt o'loatu,,d.t nrr,qndo rto

nr:tirudrlnn6uutr nruriurdun:ltol:vtt'

photorncrry uaJnrtr!ntulo.trrtlriont:o'rurirq

na'uttar
.:

n 17 na o un21uut f[ntaoIfl 1, ular t'l
(sta/'d,a'd) nTuu

n: rlroulnudrcr: a;arouallJ'unrlltli

{u z ln/na. rnSouua;r6sorlunaol:r{ofl 1

at/
drun'rqana'uualdrutnio.t 

"pcctroptrotometer'lt
ldnos'l: r{o ildrurirqudii ceo ullu,ur: o'tnri

li'ru?o .nR'l r n1r,(nt(9)

t=A
bc

:A
1!0 g RO Molar absorptivity; A Ro fl14

nf,uua'rfidruld, u n'o iirunlfidruar:a:oru!-6

fiurflu c!. uas c R{o nrrlr{ldur$u motlt

nlrntlln-l Molar absorptivity l?,td
--- i d 4

aeawuazuuntntouxu

rirar:a:arufirioor.rrilu z unt ea. C:lr'fri

:rrld'rru Iauiidrnrirrirfiutldrudrpnduut

lnuriudun:mrrnllorrndufi bliirtornr:nnn6
--^J4 alld{(rqn (scan) .ljo.till:43o10!al!u ln:0!x

r' a j 
'- ,

A'lOlfl : O.l sfteclro. photometer tlll:ljlj'ln: I lUUO'll
; h 'rra rrc

ln{rqn 9r:10 lJ l! ll la lu nlr 0'luflltnnauua
,J

1o.tdlr ntaruualuullf,a3izot l.luu u'ld
92



fld zs nrild r riiouriuorou zsss

,|lmtni0c{nruu'fi1u'uuia;uuufiriorrlniorrorll e lnl
r.; lrtirurirqanduutt.rfinrusrrndunllg.rqafi aa. Ulnttlul,O.llnto{ Spec{rophoroflicrcr tnu

rorl ihurEnrrir e rfisrlrfiouriu 'lununnao.r

11i6ir: lr1#r ru firYrriu fiiuttrnirdlroral0
i1 l'u ui a wu'a fi rniolduci{fi n-rilrnsa 10rtr.rr

r o qjdru 6.r nri r:{r r il tirudrqu ti

mt r 2[vl molar alrsorptivity ?A,t

,pi f.,rcnt no't rnt a J a w fi fr gfr t
n'rr ndou!rnttrutolcr:ovaran6ll'u

drodr.rnr:nsnr0f 61fi unnruld.rodrofi ,niurdu

,rliaurfioufruriu mlrrorhldlaonr:rir}Jli
r laohifi1u'ulu.rrrarniu (10 !n/6o) ril
fiiurfiuar:ncnrsl#i n"o ai"zo ,""gont driiiii
irri.r ir.r1 riu s'{luiifiifi n'o nlfi ifi in urJa.r !Ja *.1n{ 3 1! fio 't!1O{ Mo oy & Evclyn ( M-E)

ii,Uo.t Jendrassik & crof (J-c)(10) uav ii
{ Walt€rs & ceradc (W€ Xll,l2)

a ;r 1!,drrirlnnauuclfildrilxunlrJdrurEnr e

r.l azopigmcnt tO.ttt:nsCrg[dd; lfinr iuUrfi0!

r lnuldqn:

t lilrn:to,rrl8'fiiurlunonenaao.r (ua) (l)
|Jn.xo. J6I!UlUHnOn n6ot

)t
tl-o E ft'o molar absorptivity (L. mol-l.cm-l)

D{ Azobilirubin un! 584.7 6o d'rnu-nllraqn1o.r
t9

n-1:Ju r1f,utuil rrfnlurnqnto{ azobitirubin fr u'l

'ilCinr:a:rnnri

fi oslir: drniu nrnirtJldrulunrrnrlcrJlnrt.ru

lorcr:a:aroii61u'ufi rnislduulC
qor arfiitortrr: lrn:1run'61iiufi 'tC:'l nr:

rndordr0nr:n:r0il1ri1 e lunnoI:r{oilnu.irdr

rndulo{ e rririu oopm (n=12) ua!n'.lJ1ul!u

!]i:tTJ (srardsrd diviation) rri:rriu + 9OO ttAal.jr

drrurnrtlil!'alfiun6nto.uiiln sigma ( st.

Louis, USA ; inluuiqni'un;d{'lurhonr:ool:-l

rlrniu nr:lilru ruiorfi ur dum: urn:1rufi ft u'ufi

tturrirlno Joinr cornrnittec Eport(3)

1:Jd r uan.rnlro',roduuaofi lriri.rnuont

qana'uucrq,rqatarar:a:araiilu'urniouuiudt

d.ro{fi asz+oz urlurua: du:'rnllorrnduua.r

fi hirirqanduunltorii6liuluar: arnrurni0r,,ultu

ii z d.r qr qa o{iir6 u r riu rirr fi r: nc n rou'fi 1fi u uul fi r

ir e rorarravorol'iluurniolulld t

lu6c 2 d{aratoludrrhnvaroHrl z lfinuirforr.r

Cro6:-lrllrriurii0rriu'lCr'unr:riliiuurfi uua'*,a1C

uaa.rliudrlunrird r nu'jr dr e torfia'1u'udru

d aeo urluurn: drlCrrnnr:lifirfirosorglu

frrotir.rd t 1#naq.rn'hnr: liri'rrira;aroludrodt

d 2 rac nr: nr llaor.rfi nlurdo.rf, d.rrilnoqurr ld
1# * cv 1o{nr:rnislcrincaro:rlrilnr:druri-r

qanduua.ridrdrlrn6ofi o.s* uns 0.8% nudr{u
.i.

rr-o ri rcr: a s a ruu6liu 1:Jrir:jq'fi?a rri!

9?



)1|d1rlritinruvrilf,!tr$ml

diszo rcagent u'jrdr: ovar0i61u'ufi tn:'ulrrulfi t

l#rir e ror Azopisment lnai;fildeirri.lnufitol

I4 (600 nm) q.rfiqn riruiito{ w-c ( sso ffn ) l-c l#rirqrqaniurfi orriu 1nr:r.rii zy

n,trrud t uanrdie 6.mol- t.t-- 1.1 lo':dt:6lnti61u'ufirnioldu

rn'oldrflucr:avaro!1n:tru ( n = 6 )

llaE M-E (540 nm )bftir:olnrrrnrudrn'u tirual
;^

OJAT,lllJl,ll 2 U?1R1 lJ0.1 Azopigmenr ri lf,!]n1:

#r*hr

rnwruiilOl
rtaoab&ca t (L-rrro|-l 'co'I.) %cv

tft (d$D) i!t (rlllD) (ocv)

rrluii t 1.59!r - 1.64t 1.621 t 0.0150 46J52 - 47 82 {7J86 t ,r4O o.%

nuufi z l.,t at - 1.4t2 l.,16l t 0Ol.l5 42,39 - ,13333 42:124 X.3t6 0.8%

iurrd 2 udnldr (Lmol-l.cm-1.; to.t Azobilinruin 1n=s1 fildrrnnr:ircr'rodr'r

dr:arax,iiliurnioluuud r uo!u!!d z tJirn:rclilnolfiiirrr riu

tll'crar
!aluil

1l iio6aac 6(I,.nod.cl-I.) cv,%

rdd (df,D) llg0 (.+sD)

|lltu I M-E 0.495{.515 0.503 t o.o95 72357:75,N 73J85 t 1389 1.9

J4 05224.638 0.62t t 0.@63 74 555-76,47t 75274 t 't53 1.0

w4 ogT,{)955 0.93t l oo 7 73J3G753t2 't4956 t 925 t-2

rnffl M.E o.1724.1Xt o.4s t 0.015 6,991:71526 70,193 t lo!5 1.6

,€ o.dx4.6l9 0.613 t 00056 7239€-71,1 73,417 X 761 0.9

w{j 0.t75-0.9(x) 0s9l t 0.m96 69,06&7l,(Xl 70229 x 762 l l

toltel
.l . I r.ydnltr{anfl]t nvoulfiDul lll ]tnjurttrn3a li,

nnt!rulun1:inrirnrrluildutolcr:ludrorin ;i,r

94

. ctr l .r. tullt1ltll:! tgtu lunttlt3lltu anltrt!lntttu.lj0,l

dr:nr6'ts!tnrtturi{ a 106{ r'r!fir flr: ocnru

u'61 l'u d.r tin.r drt or c fi r fi ! I {ld.r ru dr0
4 .i - uyi al:?n ntluuTg0!tutnluo!nttnt?!fi0lrfllmn R?ltJ!tql|tlOifl Anl0rdt:!1n:!lu o:1n

vJrDnir0.lfl2lurt|lrlurJotflltoSatutrn:t"tuuu nt: ., I.Y3 . . 4dou rn In0nl:ututlltnJualt:nra1u 6lf,t1n ]fl l
roidr:ngnr0fifl 6nit at ,tn:!'luliu cir e rfr'uduII?$H"l molar absoptivity frOlCt:nvaro6'.rnCirf'li



flii zs nriud I rn'oufiuarou zsr

: d I uaa,rnruorrnduua.rfil#rirnnn6uua.rtnqnto.ru6'1u'uii1,fr;-rrnrocarorflu

0.1 N NaOH ai o.l N Na2CO3 uasliDn-r.rdrofiil:rli0olilud:

n-rodr.rfi nrlrrlqni'q,rdrr:-lHdnto.rf 61fi ufi N waou rflun'rriracarafiirlrn ud NaoH occarg
nlnulifl Sigma (6) rflt,t .i*"d i.o."o
tMq53 = oo.) Hn'nl rnriouu{lto.til (Bovine

tstone) ffnlllSqnfualatrn:ofrurl#lniol

(degradc)ri61fi ulJlirirnirn'rr4rncararfi nof, u(r)

fi 61r-r'ulrn:Jrur,rwria'hiarlr:oa;aroldlrrnlu

n'riravarolu'nda-.rriu6.rfi nr:ra'onldfr :rim:nrufi
iararoun:gruf6ln'uliuiorlrnrir e 11.

l'l:r'{o{l6lryir ril oo,zoo t 96o L.mot-l.cm-1.

lurir.rff rrucrir'lno Joint Committee(3) (60,7fi) +

)0 L.mot-l.cm-1.)

Hfi nlo.rf 6:l'u er!r: narntdludlirocar0 lrn:Jruldd finr:lCnnaolnruqndo.rrolnrlr

o ) lu nr:drua;arofi61l'u orir l: finrlnr:doc
rn'o nriofrn fiu'jrar: av aro u'6; fiucu'a1n1drflu

unncir.rriulil rdunr:li o.r

NarCor (7) uiold ouso

N NaoH i?!ri! o.l N

ir!fri o.l N Narco3

1hirrirriu drriudrirorarudriuir xrL.jr o.r

95

rrh.'dulorar: nya r a d,nTl rLfu lrrfitrriau'lnonr:



'i rr.h:trninnfllr|1fi*ililr1

rr?rrlri'r s to{drtarsrufinistduurdrofi nrr

iriiqndoriiqr nr:o:orolutnioludrfiinllqn

dowo Jilrrrfiqi (class A gla$) ltttsti'lutiric

nduudllasrnio.rdrufi iurrrlruiidro

nr:n:rltrdr t rto{arrrilittlutt'ltJl:0

rhl#lnonr: tirucirqan6uucltolmtasnrurlo.l fi It
j4-{tj

! 1 n t t 1u fi rlg noo n! llllu tf l: ll t qtlt liun t {n

or',ro'rroutru,tololnr: qan6uttcrE{qirlo{af-lt
i. 4 3

rl1nr t rufitl1rflu d1t a! a10riulu t'?rhnvnrs fiilr

un riolaunr'rdoufinr-tru','rno'uuaoqoqrnuo
- !" -. .lrr

d'trrunuu lunlrlla3al?, n{ tcQnrhrJ6fiiorulu

rJq'fi iurrnfi riu r n'udruiuldlunrritn: rt#arrd

orn10ixrrilj

47J381440

N Na2coi dllddr e

A j24fl36 L.mol-l.cm-l

0.1

O!

ln1nu

n1ll

d.|luu

doln''rriu( r:) nrnnr:l.t'trudrtasrrlufi 6triulu

riouJ$fr-nr:urili u'llnl:If,! 0.1 N NaoH :?!

rirr o.lN Na2co? altJnyarofdliul#rir q'lin

lnon:lqrn'ircr:o;orou'61fiufirir ouso n'rlrJ

--- J .)--
ahdir al'rtaY6'lutloluun{fl 0{ ItnltlDl'l{

6il:rlfiuoliuduliorriu tla!iiooinornr:Es

ndurrcrr o rtrr a;o ruu'61u'u ril co I oliii 4s7 462

urluluir niurfiorriuCro cir e to.rii1fiuiin:t
lcun:rld'lu#or rlfirin-nrlnird rft z riridrirn'ir

dno.rrulno loint cornminc(3) dlldr:rrfir e tol
---i.l a

nr:n:aroii61iiufi rnis!iuurlnonr:rirdrtncats

i61iu zo unno. tlrioehluo'r:rdru I : 25 dra

0.85% Nacl ualrirlrJdrurirqnndulralrfiurLfii

o.8s% Nacl st.rldrfluar:o;artiru4uddro drr:-l

0.85% Nacl rfl uar:atnrodinrlrlani16:-l:rlld

rrufildlunr:nnnord 6rfina1flnr:n:rtinrirqn

nduunrldrirqrni (nvrfluHo}llC E {{n'it6{u

fiu +c,tmt690 L.mot-l.crn-1. i coo urlurln:,

r!.x14)
t----i-lJ

rtJou'td1t n ! o'10 ua?!ulllf,t 01,1u {flt

uuuhllilru lasnr:itn:r;r{r'lrrirl'61uu:rui'

iilaiiru'llu r iiuiu rrrl'jrrir e to{ Azopismc

tour:nlnmiin'p'urr:'or'lnoli 0.I N NaoH ttt
4 i.o.t N Na2CQ rfluirrha:aru lfrrir e t

Azo,pigncnr qln'irnrrldirrlra;nrufifi oNlso d

rflun'rrhnlaro uovrir tol e"opiercril fildrrn

nr:irn:r;rifi 1# Caffeinc sodium bcnzostc liud?t

<fi l-cl }irir e grfiqndro dofirirrvirfiu zs2
. ,J

+ 753 Lrnol- r.crn-r.t{({n'11n1 e 1o{flltota

061iillrn:futort NIST (Nationat Institutc

Standerds and Tcchnology rtiral n'o National Bun

of Srandards nio NSS ) acnr0lu 0.1 N Na2Cr

rua;16on.rd'uiir:ufiooli:.t dlirn:r;r{In0Hr

nrrtolil' lc rdurf,u?fiut t) rri}?dr e t'
Azobitirubin rrirriu zl.em L.morl.crn'1. tu'ollrn'

e fi1frlunr:ilaaolfildurrrniunoutornr:tnit
a t,ia

n'ttarJclr0u6snr:irn: ruiiilnrrutfi u{{{!1n (cv

r*)a'lrium:asaroii6lu'udrn:'ullirullao,nn'

fildrirrirnsoroluuu!fi t 6lirlcfi nrrlrdl{u1

do r uo vrilufi rj rrdo o'onofi rsilrtIliriulrni1'
n: rorfi or nllrdrdutori6p'ulu#ooJq.lin-n

rnin6unld drniunr:lidrriralaro,rllfi z qt.r'

irnr:uu;rirl#1{riuirrira;nrufl n'ntoln'n-1i

un:Jrufiavaroornriu ruirnr:ld puso rillr

r4racorujruri! 0.tN Na2co1 luililrn:firirrr
(I) ororo'1ilrf,urnolunr:drun;orui61l'ulr'

q6



rY q i
| 1A n{n !11R1 t tnnlnnt:?lRtlvfi IJoIttu

fl 1:ororsfi fi ritfir'Iil' jrncl*-rTirn:r;rirru'6'1:r'l

la drirlrrnnr:nnao{io.r eerry et.a fil#rfil
urnrxo{n'trhasarori.r Z rfl url::lror z rrirl t.r;

;rflunal#ldrir s ror Azobili- ruuin irirrndoq.r

75,080+760 L.mol- l.crn- 1. fi -ssa (600t urlurln:
r'r1:finrl drr:-unrruunnir{rojrdr:aca.l0u-e,

riraoluonruu'olJrrnrJirrn:ro.rn'rrirn;arufi

riu udrd.rldn-rr6o l r d.run n dr.r tiu 6 ndro

drn:-rilrgurlor o.r N naoH drl.jr
n: ncaroi61fi urisldriu n'rrharnra norvdhl'u

ilnur'laonr:rniu!d'rroJaru!rnrtruw'nfi 1dn'r

rcarurflu 0.1 N NaoH rTU o.t N Na2coj rdu

rdunr:rnooliirilfild o.r N Na2co1 rrn'rfiol

lfi tn rfl u n"rrh a ; a roua s r6o l r r lu a'rrf o o r fi ri u

.r:rlriiurfiu l#rir e rorfi61_r'1fi c60 urlu
: fiunncir.rdu lnoinr:rniorurru: nl#iir e

tjriina'lurn (47.900 rfiu!fir 42,4ffi
. I r !)rot'l.crn-1.) u0n0'rnfi rrl'oQnrrnor0n'rrjucdrfi u

rararofiilu'ud.r z fii{ d.rnu.irfifi1fiulucr:

n,or'o , ,,rrfi" nuran'rlJrJ:vrror rez no1 riu

lfirlilufin'nfi +os. rflunor r r6ou ucayirnrr

ru n-r lrJ to l fi a'1 fi ur E c rfi ! lildlru h'1drfi n orn

ruqrornr:1# 0.1 N NaoH rfluri'rriravarolu

urn:fil#d.rnrirr r rol

cr:o;aroi61u'umi0!;o z uu rl'orjr\rl

r:rgflnuffifild methanol (ii t"t-ey rio. ol,rso

iw-cl rirrn-rri,r rir e rol ezopigment vj,r

rtrrlifi rirdr dryirHa.fi lido'lfi f, tynrdrniu

rjr\rJ1#rl:s Iomf ,iodo.,r,dr.rnu'rnr:irnlrsri

ilii :-s ol-ufi r rdsuriusrou :st:

dr io.! Azobilirubin rlnrir rflufirjudodol# tcv
hilrnn'ir t.9% ; uavnr:rnis!rfluer:aEar0rirlrn

ndnfiuiqnfiro rrir e lunaoI:r{oflriufioslill
Inurq rsrir e lo.r ii M-E unv w-c filCornnr:

irnn;rifi linr:nyarof 6liurniulu!ufi r qiufl u

ar:ncarurfigrriu ri!firirl:Jn:rlnr r !0r
Azobilirubin Inui; r-c ri.r oolil.lrq ndo.rndriro

i.tuiu crrrqr o.: n r: fi ldrir e ror Azopigmenr dld r

ni-rri.rao,rdruiu dordolrfl unr arro rnn rrlulldu
torn'rrdrror['n'iorfi lCn-auiln.r1ilrtrr:-uiiri.r

ao'r dlirfi ocldirnr:f, nurdo'h

nr:rniolcr:a;orofia'1iuurlufi r d.rt?

dool rf,lar:avato 0.t N Na2coj ol\rJriouriu

orrriu nr: rlo.r frunr:rh1#f 61fiuaar0drd{uriu:n

drunr:ril 0. l N NaoH nrrta.r1:Jfird.rriurnrodru

biH 6nl-61 fi u rirufi o'.r lrinl o roac nru lCH! n ii, fi'

rJilrn:,ro.r 0.t N. NaoH rcdolrf,lriu 0.5 rrn.Incl

-s ln.toudnto.rl-a'1fufilCrfilornril (20 !n)
Cro(z) fi nr:rnio!inr6J6rsielfi u!1nrtr!u1l!fi'
1#ldl ri una ru ru lu#o.r:J q'rin'n r: urir fi .r.l

rrlr:oal iinr:rniu!1C6oi.ri61iulrn:1ru
(sigma) lunlrurudrturnrf,n (rdu finrnofirura

I 0 ! a.) lufi iud.rrioofi qn riool rf, li'rriravo ruyi,:

ao'rn,rlJotir.rdr1 nrlrirn'r Hnl Gwirl) rrdrld
yr r:riliiuinrfi llfl uff r'n :ylror r o urfi unriu rir

rrrnallulrnin iun:turn roo ra. l#n-rrdoor.r

riool dr.rf6lfiuiifrnoqidlnuugoi'l ouurro

(quantitative rransfer) uoln!9i?rdg lla,r'l:l I u n: u

Jirrn: nrtiorr.rfildnr:riuninfifirfi'hJ:6u

il:;noloqj (protein matrix) d.rorlrflufii!:ru
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fluman scrum albumin(HSA) ?o B6virrc serum

bumin (BSA) nsnr0'lun?luritdu +o g/L 1u tris

buffer pH 7.4 (l ) nllor t xo.l Azobilirubin olllin
)av | | d

nl{nlr t!nl! protcin basc nlt(l) O0-ll Itnnl!nlt
.td- I r t 1 1lttt lJ: 2ll lllRo0llu 0o!:unu ]!t'u?lllus. n0'l

rio.rrirnrrrrJaonlioruvnr:rfi !6:-!:?!x;o1ux0r3

fi irar:acaro!ra:lruriutJlinu
n1t ::l!-uHaRrr!Qndo.rxo{n1r!rdrtl

1o.!drr asar0u'alfi u fnrlrriurrn: lle0nrr n:T 0

nrrir e tori61!'u1uar:ocarufi 457 ur'lulrln:

otnlldo! n'Ont:n:rrut € xor Azobilirubin d

fiou'ldn'offiror t-c 1-sal r.rio eoo urlurrr:; 6.r
e -a9 -;.r-luu 1!or{Drfl rarun r:uolJ:rJrrno.rrinr:ourriu'lnn

& | . 'id ,:i(Iz) rf,udlulxqi firiurdufiru-o'rnnii6v rdu u-p

rino:iitgurtoln?lniu (l) r.rioii wc drliriou

runirnru uoncrnfi'nr:1fi; lc d.riinqrJ:;ei'rd
i . ,.iryr r ra a 1

lyrou rR1 In t u rlJ: d ljrlltj lJ flor n ]n x 0.!H n n1o'!

u'61fi uornund*ra'n1u:cll ir.llioril6'rin-nr:6ndro

ua3lnoii lc drorfirir e fidrulnon:r ld:-rnr: 4.

luusdrllidru 06olrr) luar:avar caffeinc (18) fi

fl't.ltJut?fiaru 4?2 LJa?. 457 urluun: uilunrt1dl60

orlrn;drulurrn protein basc tiottu'ro *fi',i,
'...;rn:r:'jrrialuufio{luar:o:aro caffeine riurln

protein malrix S: lltlJflono spectrum tD{InIUlJln0
.i o c y-- -lU0l0ln cafteine llllH!nl!UltUnn?O0nnlnnl:nlj

,!,n! albumin allu e iio.l Azobilirubin UU Uon0lnng
.i r e.oludlo{ pigment 598 (600) u] tulli:l]a2dlfit!

lruirn:rv#fi ldrnio'rirn:r;#o'nIun'n'nr:lcldilr

ii tc fi ldqnti'nurJor}J}i.irsdulaonr:rin,i

nounr:rn'l atkatinc tarrate oontJ d.rriunr:drur

SnnAr-Ullflrtt,o.l Azopignrent llUU kineric furOl 1tS

tonalrdr{6{

l. Doumas BT, Perry BW, Sassc EA,

Straumfiord, Jr JV. Standardization

bilirubin assays : Evaluation of selcctcd mcth(

and stability of bilirubin solutions. Clin Chr

1973: l9: 984-993.

2. Dybkaer R, Hertz H. A refcrcnce for

dclcminationofbilirubin conccntration

scrum using bilirubin in cyanide-formamide I

cffic,hmenl of scrum - Scand J Clin l,ab lnv,

.1970; 25 : l5l.

5.

Joint Cornmitte Rcport. Recommen dation ,

.a uniform bilirubin standard. Clin Chcm 196

8 : 405.

Molloy lIT, Evelyn KA. Thc determination

tilirubin with thc phoroeleciric colorimetcr.

Biol Chcm 1937: I 19 :481.

Michaelsson M. Bilimbin determin€tion in serur

and urine- Scand J. Clin tab Invest 196l; I

(Suppl) : 56 .

Sigma ch€mical company: Biocheniicals organ

compounds for research and diagnostic reager

I OOt

7. Routh JI. In "Fundamcntal of Clinical Chcmist4

Tictz NW(Ed), WB Saunders Comfnnrir e ro.t Azobilirubin fi sto urlurun: orri.rril

98



Philadclphia 1976. 8. Bcclanan Instructions 015-

082245-A for Model 242-5 Spectrophotomctcn.

Bcckman lnsirumcnts, [nc. Fullcfton, Califomia.

usA.,1973.

Caraway WT. Analytical proccdures and

Instrumcnhtion : photornctry. Bunis CA

(Coordinator). In '.Tcxtbook of clinical

chcrnisrry". Tietz NW (ED), WB Saundcr

Comgnny. Philadelphia t986.

,. Jcndrassik L, Grof p. Vcrlinfachtc photometrischc

Methodcn zur Bestimnung des Blutbilirubins.

Biochcm Z 1938;292:8f.

. Walters MJ, Gcrarde HW. An Ultr8micro

rncthod for thc dctemination of conjugated and

total bilirubin in scrum and plasma. Microchcm

I l97A: g: 231-243.

,. tj:cnrrr:u rxdn.n! nrrnr?nutfi6Iiuri.l

rualu6:-llnoll Dinr- rhylsutfoxidc @MSo)

id z cfird 3 fhrtrruu 2534

14. Meitc S ,Trauben IW. Use of bilirubin standards

Clin Chem 1965; ll : 691-699.

15. Perry BW, et al. A candidate rctbrcnce mctho(

for dctcrmitntiori of bilirubin in scrum. Tcsr fo
transferability. Clin Chcm 1983; 29 : 2g7 -301.

16. nr?i.t flu;dollnd ntlni0lrnt6rn10
! r n rt'lu.ltil r-! 1#l r u 1u n r : a : r u ru- 61 u-u lu
f,:-llurJfrfiioriild aiaro nas€nt. ntnu-rrr;
inurnranfiiEqr'n (l Ru'nnrru nri) nqr
tnnfnnlrur ri rrrtinutaigtiu{lxr; 2532.

17. Wilding P, Kenedy .IH : Manual of routinc

mcthods in clinical chernistry for usc in

intcnnediatc laboratory. L8b ng.l.
18. Vink KLr, Schuuman WJan Ganscwinkel R-

Use of thc csffcinc rcagcnt in dinct

spectrophotornctry of bilirubin .Ctin Chcm 19g6;

32 : 1389- 1393.

19. Daumas BT, perry BW, Mc Comb RB,

Kessncr A, Vadcr HL, Vink KU, Koodam JC,

Paulc RC. Molar absorytivitics of bilirubin

(NIST SRM 916 a) ard iis neutrat and atkalinc

azopigm.nts .Clin Che.m l99O; 36: 1698-l?01.

rflun'rrir nrniinudinormanfiiorfin rrnnfin

nt:un d) n0|Ju'tflu'flnt'lt r|d |Jrrinoraiu

r?o.rh.ui zsrz.

; Radin N. What is a standard. CIin Chcm 1967i 13

: 75.



Aq,
oR1{U?IU1n',l?

e1n

uif,n rl,a1rjrltdir uani rqafir Criic

2220/31 nou :ruiruu.r 96/1 lTtilrnn urlnsil n?lyt. 1024
1n:. (662) 37s-2669, 375-2685 FAX: (eez) 975-2669

- uhr:&fonr&io, r'l:lr:.'lrrnrtrlnurul rf.rlurJarn uo:CrlrJ*rug
- irnir ss utnr: dopernl-rudaga cIl-RoM
- urlnr: {crh catalog carc ftura$l Conputer O

-ffiT-* r-,sYSrEr, ,#o
- 21rrrr BACK FiStE r,flurd!. UCRCORH

uftIvr uan uouei o1f 6ursta$tr^nd 6rffo
52/6 fauw$1fla1 t n.nun'luin nrnntr': n1t!?nle 10230

Iyr:. SZg-aggO, 579-6749, 579-461 1

Fax.561-12f32

DIGFSPEC. TXOTAL SPECTBOPTIOTOMETER
COMPUTERIZED DIdSPEC-X. DGITAL FLOW CELL

SPECTFOPHOTOIIETEF
GEMSTARIU GEM-PROFI.ERIU

ELECTBOPI{ORESISi DATA CENTEF

{un uCrurlr u{rqunrqrJ n rr[afl u'Ifl1 fr o{r1 nrf, n



| )q o lr
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.JIJJ^{r flu trnnnuunrrlq*

rr nf,nrio : lruir-odlifnur,fi d,flunl,nqnuo
. - i.l:ni-nriolul:r ururar:vun:tioqrur u iu
fr tz l'ulnl zs:+ lnodriroluro{rJrorlnro

druru{ilrtrfidr:r x 232 7'ttl

rm210ttlR1]!{n tor'lrnnariolulr{norlJra

flulouav tz.r ro{ilrunrinriuuncirfiinr:na

rorliqn rDoaE t 33.3 ornrlilno{rhocrei

ruuiouas ::.: no{:Jroiirru ioaaz zs:
inun::lfoonv 15.4 Hoorqrn:rliooac g.o lro

1ur:nln::rloooc 7.2 roron'l:nlooas z.t

ro;roqn'urinln::ldooac t.8 rr{riuilaarrc
ra cfi rrf {rfl u i runri.r fi n' nrCo l r nfi qn loo a;

26.7 :o.rn.r}JlCurinr: 6nrrtnrln'unrohdru

eirlun;nrqfiuornr:fooav rl.: rCo'l:nfidrdo,

fio P.ae-ginosa iooav

Proteus spp- {o0a;

18.8 S.aureu iooov ta.S

ItRnarta lu

s llt R'lltJ t'l
'jll0snotu0.l

or.o'ldirordrulainlunr:fnur

nr:flnurfi uan.rlfrfiuir

H0tu?t t {uon t lfill!qnRDUiJl.t (!l
Cf .i I 1tallJultisno{un!fl l0ul rlut3llL

rfia nr:nrrq lual:lo.rriu'l:n6nr*'olul: rnorrra
c Ydr u | | d 'r?rruu mou 1.1tJll:r dllr r)tYr
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* nrjllrunoriinornfifin
'l: ltou rnn :; un: aE oq r or

Abctract : Nosocomial lnfcctions in Prana-

kornsriayutthaya Hospital. Juraluksiriboon P*

Analysis of nosocomial infectio<rs in

Pranakomsriayutthaya Hospital was donc by a

point pr€valence survey in Decembcr l2th, 1991.

The study population was 232 in-patients- The

prcvalcnce rat€ of nosocomial infertions was 12.9

p€rc€nt. The high€st infection rate was in inteftsive

carc unit 133.3% , followed by the sickmonks ward

33.3%, private ward 25.7.h, Surgical ward

15.4% , medical ward 8.6% , paediatric ward

7.7% and obstetricgynaecological ward 1.8%,

rerycctively. Urinary tract and cutancous infections

werc thc highesr frequency 26.7%, followed by

low€r rcspiratory tract infection l3.3Eo, 
^nd

gastrointestinal tract infections 13.390

P.aeruginosa l8-89o, S-aureus 18.89o

and Proteus spp. l8.8Eo were the mosr common

bacteria isolated. Antimicrobials were rrrescribed in

61.67o of patients.

It is concluded that nosocomial

infections are the major problems in

Pranakomsriayutthaya Hospital. Funher

epidemiologic studies and strategies tbr

interventions are clearly needed.

Keyword : Nosocomial infection, Culture

* Department of Pathology

Ayutthaya Hospital

ts.a Inuru'irriilroiooac
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n::r {ruru to n-:otirl dlfi r6on l; Qnrr:r 2,

iaarr: I, xuo{ 4, layttr3 4, Exudar€ I

atnr:n:2e : uritriu r iiunou i,rfi

t. rird.rdln:rrlrdoril 1cr"-' s srain) g
z

n1'nndlu0illt0
..1 'z. rdldln:rurr rc16oltioluorxr:
rait.dtn0{tn0ntu tJlnrt0.tat{d{nt?0 f,?u-i!.ln:t1u

nr'rlairinor

l. nr:rrnrulrto.,rrfoioorrJ6'iru; rh
nrliitol Kirby - Baucr Tcchnic

'|Ont:flnul. tq ;arru?urjlJ?onnnul 232 na tilut tt',lo
iooac ls.l rnauq'rfoonv -sl.z {rJrofiorqrn6u

39.4 fl rtu!t1nrfi{rJrauiriur::-nurn'rtrul:.r

rorrlro ledo e.e i! 1nr:r.rd ry

Hnnr:rrrcrrlorrrt.ir rCofirfluaru+qtor

nr:6nrl'olrnfi qa 1u'l:{nururavr:cunrdi otlr

ot 6o P.acruginosa, S.aurcus lt6r protbus spp.

lnrrr.rii zy

nr: 1{ordru 1 airnlu{ilr0fi rrirlrir nr:

inura'rlulrrnoruran:rua:aiorlrar rw.jr 6t.6

ldiuordrulainlunr::hur 1nr:r.rfi :i
o-n:rnrrllntorl:nf,erds lul:rnuLnn

r::un:aioqlur 6nriuiouav tz.l 1nr:r.rd +;

riruxri.rfifinr:n'n16orrrlir nr:fin,iofi

:cuurrqiuinans uo:nr:n'n,iofi n'rxu-.ryw

nrnfiqn fiorfluio ud:", 26: rrirfiu :oraurriu
n l: n f,tt0lt: &1r1Jln{lnu t0lid?ua 1itlln3:ttlu



id zs cliud r rdorf,usrou zsrs

nlta'uorrr:rwJooav l3j (nrrt{d 5) drdqd*ioqriu 6o nr:,1#rlnarnrrni.rninlu

{rJrufiinr:n'nriolul:lnur,rolCn:ro,iorR:rucrorn uiu nr:drrl.ol" )Ittllltolouar .s3.3 (ntit{fr 6). Crtlxrilfifinr:f,ar#olu:cllnr{rn-u
iorroi flaar:c uovnr:inrCofi:cuurqiuurolrmu

lrnHonr:ilncro'n:rn':rllnto'rI:nf,nrio rirl nuluo'n:rlndrfiulriunt:;inurrirrJ:lrnnloy
lul:uor::rnn:run:#oqrur n-arflufouoc rz.g uinrrf,arldfifiurft drlcuri lnannriu, iiruf.r
1t1:roi +; dllndrfiorfiuo'n:rnrrllnrorl:n6a o'nrrr ceuuritis uarnr:n-nrstlu:cuur{r6u
rdolul:rnorurarirrl:vrnr llornr rr.ryoydl ourrnrErn.ir Hnnr:ilnurriril:crila uinr:
ldornnr:rh point prevalence survcy 1ulrr f,nsrfi'nduilu.ir nr:6nrCofifi,ru-.rvu.irrflu
norurnlxrin'ra'0, l:lnouraqud ua:I:r o'uiunuf,r irind:uro.rnr:n-ariorrirn-unr:n-n
norr.narir'l z3 urir nl'iro'n:rn':rl1n1ul:.r ,ioi:olrr,-r,r,iuiladr.:g:cnouriurCofiriu

' norurorrrirurds uo;l:{ aruraqud ua:li.r nr'rqdrriqliuri 1fi p-""-$n*"
nuurnrirtl finrilulosnc 10.0, 18.8, ua, 8.2

nrliirn'ri ocrfi ulC,ir dn:rnrrllntorl:n6nrlt
1uI:lnorurn :cun:aioqrorqrn'i.rdrrnduror 

"rr.rod 
r {or1n{r.hofidtrlRrulnrolnr:n-a

l:{r0r!rnir'l uacl:{ ortrra! rirora-g ,fi1rlronolu.run:vun:rioqror, rz r,urrnl
rriirn'jrrirro6utsrl:.rnurrro{uri riruo,n:r 2fi4
nrur4ntorl:ninrColul:lyroruralun'r.r :crra
rirlon irirn-ro1ru (Mcdian) rrirrilloooc a.+1z)

riol:nfirfluarruqtolnrrn'nrCo no

P.aeruginoca, S.aurcus ltAS protcus 
"pg, 

tflUtfifi
nurioufiqnludrururvirl riu (m:rod z) uarnr
'jrrio s.rur.u, dnulul:rnururon:lun:nioqr

or fl zsr dodoor N,rethtcilrin looac t:(ro) d.r

riuilqurdrfi'tgrililrfi doriuufflt ruiorornrir

ldrirtrlunr::-nsr MRsA q{!rn ur:rvdolld
ordrulaivrfii:ralrnl rdu vancomycin ilfi

6ruru{ilrofidr:ro 232 au

lytfi nto

rfr
105 nu (4-5.3%)

127 au (54.7%'

olrl drlOrq
.:

otq lnola6o

r iu 6.r stfl
39.3s t 17i6iJ

::ovnnro{1ul:uorlrn
. dr.::vusrrar

::o:rror'lnorn6u

t o'.r t zo iu
8.82 + 12.06 iu
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,frd,fuonnrl drualnun'nria {auoc

Pseudomonar aerugiaosa l8.E

Sa4ptrJ,r.|crlcfl ,s ru,r0r 18.8

Proreus spp J 18.8

F^crp.ichit cotj 2 12.5

Kleb6iella
t2.5

Acinctobacter
6.2

Yeast I 6.2

6.2
Ium ano I

. t2u 16 100.o

'irrmrrnOnrrtaltnd,tdltrj

irrr{d 2 .t.ti{riiun!{luiudodri!dlxqr,o{nrrfi-nr{o

arrrrfi s uta'rfi uru{iholiornn:hildordrulnin

dorcuouuc

n2ri n'rr ilr-uJI,rr,.lnr nrrir{cl rnroiorriu
nr:rfi nnr: f, arfi 1rrl:.rrururnlauniunr:drrfo

rD.r!narn:fiorrirlriddil?s uo!n1rd{nr?nrl1{ 
.

1airinur rnion:rulu'nloldo,,uror.,r,bnoo

rioioodfriruv lvrfiu:J:clorfdonrrinur C.r0

o rdruloin drxlrv al qllriroancirldrjroroi0r

#rulain nr:fl o.rriul:nfi nrliluI:.rnorura dr
ld:-u nr: rj6'rifi odr.r nir o'.r ov nur: nanqffi nr:

ro,r'l:ninrio na;o'lucnr6,:qornrnloln-r:1f

rinr:torI:rnurura6niro

nncr:dxir

t. alnir iruioiinr, finr:rlorriul:n6nrt
lulr{nsrt.lro ln:lnr:nr:rir:rf,i:rl Rsrc

rurnuaranfffi:u urura ! riflordolfina
nllnn riouurirnr: n'lr{, zsrr.

z. alnir iruf,offin:, l:nn'nriolul:orouro,
In:lnr:rir:rf,i:u nsrcu oaranifii:rr
ror:.ltn tlrri uroulfioa nllrt : riouud
nr:firr{ z-szg

nnliur#u1oir 9lu2u fosc
inr:l.fiorCrllain t43 61.6

liinr:ldorfrru1oin 89 38.4

:2tl 282 loo.o
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rrud r urnlirurunirun:dnlnrrulnloll:ninrColulr{ u.Mar

nc{ihn

imudrlzu

ngl:2c

. :, - r..clu2unl{ta{nl:nnltolul2itltululo on2rnlruln (%)

Rlo{llju

q,i (N*)

inrnro

udr <xl

t?tl nro{ruucg

(N') (N+ + N)

rqrntt! 35 0 8.6 8.6

n0ntt! 39 4 6 r0.3 15.4

u'ltt'ltntt! 26 0 2 '1.7 '1-7

r-lt'|1antt! 57 I 0 I 1.8 1.8

7-lrn'lrn 2A I I 3-6

fiu 35 6 9 8.6 25.7

trisrn rr 9 2 I 3 22.2 33.3

irurrin t 4 o 133.3 133.3

:'Dl 292 20 lo 80 6.6 r2.g

!1U2 th u- : 01u2ulu'lBnioJt0lult{nu'tulaofi:lnltlitrE - :___i;___--__ x 100
01lJ,luH tll u ttulltul I

i . J t - .l . rnur{ft b ucnr6rurun:-.uroriooaJr0rnlrfrnrl-olu l:.trsrurn'iruunnruirunillfi 6ntl'o

uo{rJru n.|llruil :?lj

UTI URI LRI swl GI Cut. Biliary Unknowh

0 rq: n::! I 2

ioonttu I 6

q!r11rn::! I I

qn'-uirrln::l t

r]t|n'[:R 2 2

lnu I 9

.(I.t9lo1lI1t I 2

{rhoru-n I 4

:'llJ 8 4 8 L 30

:00 av 26.7 6.7 13.3 zo. I 3.3 o./ 100
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6ninotarnlaaianrdornn:Jnr rI.

nr: rfi criioriefl lro{na&rrl

nrsi lnarriuri.

'fl nrvgorlE.

ulroi oriuaorlr#a*

nficda r ornnr:rnoorhiunn:lnrriuf,fi iturna
iunlrtrrdHclrir orur:lri -s* uac l0% n!
rnrrrlrriixootjrlluu:.rio::urnr:nfi lrinr6pa

r.r ninaioriinrdsnr.rrdrUinnu rf,oluri z iu
i.r'li:-lornr:Harn?r.ltr? 5% uos ro* firirl#
ofrsuito.lriara'onufi { (hcmarocrit) oanllilrrn
).1% uoJ +s.z* rdorilrhnr: ano{ ina'o +o.a*

tE 35.4% uncaenrldodrioriio.roudliu fi zr

ra'orf,ol :3.6% .w zi.g% nrlrirdu drn:-l
9a a .rlu{!fr xo {liihlo-onun{ ftcmogtobin) liulitntt

aao.ri tc.9 ua! 14.8 nils6 1uiufi z rrn'orfio,r

l.o ual ro.8 n:'rgo ualluiufi 28 rro'o u.0 uns

l.s nil* nudra'l rhuolrisrriuliudrururin

ionunqiunaoli 4.1 uo; 4.1 drurul3. luiu
z nrdoriio.r l.+ uaE z.odrufil3. uavluiufi zs

raoo 2.7 uac t.s druru!3. nrrdra'l du:-rron:;

Abdrtct : Effect of Whitc Gwow on euail tr. Rcd

Blood Cell and Whitc Blocif Cclt productions.

Thaiyanan P*, Trakulbool P. and Anantalafrchai S*.

Thc effccts of whit! gwow (pueruia nfuinca)

on rcd blood crll @BC) and white btood cdl (WBC)

prcductions in malc tapanesc quaits have bccn

studied.. Thc quails were fcd with food containing 5%

and l0% whire gwow ({w). It was found tbal whirc

gwow had strongly dcrcrionting effed on RBC

production but ambituous effcct on somc types of

WBC. After trcatrnent with white gwow -5% and l0%,

hcmatocrit va-lue was rapidly declined frolD, 4g.l%

and 49.7% at day 0 ro 40.8% and 35,4% at day 7

and continuously derreascd to 33.6% ard Z7.g% sr

day 28, respectivcly. As hematocrit, hemoglobin levels

werc 14.9 and 143 E% at day O to l2.O and t0.8

t% at day 7, and ll.0 and 10.5 g% at day 2g,

rcspectively- ln thc same pattcm, RBC count was 4.1

and 4.1 x l06/mm3. at day 0 grow down to 3.4 and

nrnilr4idl duintrrn6rin nor :rnnu'R nr: uruti

ufirinordsriurl J

* nrnilririnur nsryiluraranf urinurn'o

ris.rlxJ

* Depanmenr of Clinica.l Imrnunology, Faculty of

Associated Medical Sciences, Chaing Md

Univcrsity.

** Depanment of Biolcir Faculty of Science. Ctaing

Mai Univeruitr
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2"lrd1:lrrninRTumdrfo $nrl

nuio nr: airlrinro'oatrrrhhiriar6oatrrlfi n

lymphocyre iral trilu'a hccrayrc (neurrcphil) El
du druriara'ontrrliia oru"t rif unnhii'arru

ir:ril ' nllniotrr, riarfionurr,
4.

l!ilaonl,'t?

unlrr

nrrrrRiotrrrionlrtrridonr.rnq nu

mnnf ir R ".ur" mirifica (t2) tiuf,larluln:iif
inriu6lur,r nr: ro runnduxuh:rorliriuororq

irurualrirurhl#irlnrorililoqjurlo

inurrrlr'jr nrrrtrrfi n:doonqfi'ndroriurofl uu

rnxqr rolod ln tu(3) -t3 2 :,!tnr!orfl:u?1

ninr-rlil:iilna:luiurirdu<ll wrfi u.jrnllrr.r
.-.-.-... J ^-:.-J fln n odn?nn 6o { r{l|t{!?nunJou,llu-dufrd.rii

inqil:; crrifinvflnuriirna n:;nuto r nrrrtrrdo
, ; r r n r : e f i I r i a rn'o n ril rii n r 6o n un I u n : ri n r a'o a

,'11

iiqla:qrlnroi

rYninaaoc : unn:;nrriu{f,rlurnmlorq

n iu 6ruru zo n'r uilloonriu : nrjl n'o ntilff t

2.6 l06frrr3. ar day 7 sttd ro 2.7 ard 1.9 l06rnm:

at day 28, rcspoctivcly. Thc cffect on WB,

production was still unccrtain, pqcent lymphocyl

dccrascd but hctcrocytc (ncutrophil) clevatd whcrta

Kcywqrdc : Puertia mirifica, Rcd bloo

ccll, whitc blood cclt.

othcr WBC had no cffects.

(n?uQU) lo dt l#ornr:lrila}J:lrri srr rf,o

odrlrfior nrjufi z, ro frr b?ornr:lriaarnlrtr
s*'unrnrjlfi 3, 30 i1 }lornrrlrinalnrrrtr
to%

orrlr : liou'r:lriL}Jrlrri srr an

nrrrrr:iju 5% ua! ro* Iaarilnrin }?unn',
l.

nircsrrot(4) ar:fi oonqnirirlirfinnr:nJ6suuiln,l ornrrldnaonri.riu dlriu f'rrJ: c J r ldli'l.io
luilninano.rldrnruodrl rdu rh}idornaonro.r rJq'iruv rildolrl'rlilurirl niurluiu rhw-l ncjr

aq t rrrf, nrirlju 1s ) irurinlo.rolor ilc ona l io r,r lil nruqllf n-uorr.rr: rqrrcorxr: lrirrirriu

rulnduri.rlurn;{ua;ria 1o,z; riorirldua;:-rhii

|,u'nMu(8,9) tirnu-nn-u,it,du<s,ro),rnrfi dr

n1'n1,|'l : litiuti ftrcraria rz

lrrjonujdsnfirlrl riu}irf, uiurdnr i'tnlliitt

liriurf nrc.ni, mbifica tl"rfitdr

urir rirlrrju}l ocr6on udrdrlilHcldrorr.rr:lr

s% ual loq nrurirdu nrirrrnl#orrr:nclnrr:
trl rrrl'rrrrlro'onlrn:rrlliufi o,7, t4, zt .nJ 2t

nr:a:rtin hernoglobin , lfii
cyanrnerhcmogtobin drrrnd,rni.rlJ ts urfi rir}Jin

rrrccnt transmittanc" lda1]tlorrnoiur,aofi -tco .r-.

frdrdlilrjdrudrnlrnilrlurrn standard curvc

rilrorilunr-!/too rra. (ni!%)
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nrirttin hcmatocrir, lirdoerrnririln
ng vain) totld henrarocrir rubc (rcdrip) rhtJ
lurnid,r -i"roontrinrgc finrrrlrir 12.500 rprn.

r.r -r urfi l]drrir uuc lrlih %hernarocrir (%Hcr)

n1:uluiru?uriara'oilri.r:r0tgla.0n0.lnti.l

ptilu tra ccu pipcnc 6.rin o_s udrqn

vcr's solutiotr 6.rin tor ttdr pipenc r urfi uih
ilriurloridro hcrnocyrorncrer

nrrriuuontu'nriiera'oirlt, rlrrnu.ou riu

rr:riurinr6oanu

rllt|AOO{

nrrrtrrinan:vnuotirrq.rionr:afi,rrin

nrn.rlri'irrsriufiururrari nr.,u,drnuoflnuo

ra'o aunlrn;r o{rluCnlrr{lr?utstinrn'on
ran:vnuioriar6onlrrdllririosianufn

nato r nrlrrliouJoir{uinlurdr{uto,r
tdonttnl 6"-rtocrit ; Hct) lu.jrrdofldunr:
nor unn:cnrri.r I nrjlidrlndr6ordu6o +s.r,

I Jn 49.7% lOlnriuruq!, ntilnrrr 5% uc;

un?r? l0% nrldrir rnr:rd r un;1ilfi rey

,lCirnrrrnn s% \az to% ljrfig{ z iu dr n"t

o.rodrqfiulCin nrdo +o.s uor 35.4% nrrdrir
iana{'lJlfool urrodliud 2E n46orfi0{ 33.6

t z7.g% nrudrn'r uonrrndduu.irnrrrtrr
a inorhl#rir Hct irn.irnrjl 5% nooinlt
to{

flfi zs ou-ud 3 iiusrsu 2sgs

fla i 0 { n?iix t?io n rrlrdlt olfito.rrin
rfioauel h.rnogtobin (tttl rw.jrrdorilnlrlinotun
ri.r : nrjln'onrjllo?ufl!, n.irrmlr -5% uosn.irlnrr?

ros6 lrir Hu lndrfiolriufio 14.E, 14.9 ua, 14.9%

nruiiriu rf,ul z iu ncirl#r-unrrrlrrdr m fiaa

a.l6ourrfillairqarrdouri 12.0 u6, 10.8% nrtJdl

a-l tirrrd t,lrJii rry luiud u, zr uas 28 rx6o

lndrf, 0r riuuac nrrl l0% ir.tanrsl q.{n.jrn?r1 .5%

natolnlrtrriol-rururinrdoauarnu,iriruzr

rinrn'oaua.rnaarotirlrfi uldinrilaorn{rft uiiuii
z rfl udulrjuiorilrhnrrnaaocfi fiururinra.oaun.r

4.ll uns +.ts r{runJ!3. uosu.tiioriio{

1.93 dru4113. tolncilnrrr 5% un!

2.78 ral,

l0% r1!
drfiu (nr:'r.rii r, ilJd rc; ua!n1r?r,l.) ror rtrlf
rinra'oaua.riraln.irnrjl sra naonnr:rn60{

n n ro l nr rlr rrio iiru tu rfi arn'oatruu'n

n'r.r1, rw'irrfi nr6oatr:rf a lymph@ytc naalrfoal
!,
ri.rnejrnrrr 5% .r6En?r? t0* urloril#unr:nanol

i lynphocyte o{ludrl oz-z:s rdodliufix oac.r

ru6orf,o.r 56.8% uae oo.o* nrldrn'l (nttr{fi 2.

1rJfi za; drniuriara'orrr2'fa naeroprr 1r|olau

6o n neut-phil; na-lrirErdu

riiotiurhnr:naoolfi tta"-prr 2E3 tla3

zl.zc. luiufi zg lt 37.g .Lar 47.s% .t,uonr1rnr.l.

-5% uo! l0% nrl iirn't 1nr:r1fi2, 1ilfi za; rhniu
eosin@hit uas basophil fin'rquliuun:irnlhiuri

uou gnrlu monocytc fiuu.rlirdralriooi (nr.r{d
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nrllanrr0atnarwlltlftnl

"ltrod 
r ucalcirrodo (X + SD) loit Hcmatocrit (%), Hcmoglobin (g%)

run;irurutoltiler6oatrnl (drurul.3)

olxnaoo{ 6ruru

2Un

o 7 t1 2L 2B

Hcnrtocrit (%)

nQ!n?uq! l0 4s-r1b..sr msb..a st.rel:.so 47.fitt.71 +g.tzb.lg

nd!n?r2 -5% 30 49.1013'06 ro.sstl.os 36o5ii.26 33.qrt4-,49 33.601t5.25

nd!n?1? lo% 30 lc.?0d3rz 35.,1ti6.34 zg.grlr-ro nrr'b:r n.cstslr

Hemoglobin (g%)

n.i!n?uq! r0 rr.rett:o . r.lrto.go 15.or10.6t r5.:16E0.3,1 rs.ulo-zz

nQrinll'r 5% 30 rr.grtr.rr t2gfl.J3 t t.zotr.qo ll.lz!1.31 l l.o9il.62

nrilnrrr to% 30 r.estr.i6 rolrtr.ed ro.gl:c ro.loit.ao ro.sodu.cl

Rcd blood ccll <punt (drr/ul.s)

nq!n2 q! l0 4.0610.93 l.rofu.rz l.oob.rz 4.5ri0.34 q.tttl-tz

n.i!nr1?.5% 30 r.rtll.x 3.1o1o.59 z.zlfusr z.ujo-u 2.74fr.42

nrirnlr l0* 30 4.tcH.2a 2.68!0.65 2.0ltt 6t r.ssfu.ll r.cdr.sr

I

-J2Cltol

H a r'rnnlrni ao,ruqrrl#rff u.irnrllrrrfi
nan:cnuodrlurnid:;ulnrr afiltiaro'onrn lril
nrrlriltslil Gtu), fiuuunJsfilu jto.rriara'orr

lui{ (HcD [nlirururintn'saun,rrilrlr dunn'l

ndrrfi'corndolriufl nnt: iaorloir Ninnstsn ln3

Robinson r r zl fi lCilnurlnunr: 6ntofllurnann].r

rilrn:rvr{ (sribcstrol) udunn:;nrri.ln;{ua:ura

rfi orw'irrJilrsrtoqinro'ocunlnaarotir.rfi riodrn'o

lt -lio!U10Htli{nAl1U l?'l'llnnn'ln cstrogcnic effc

to.t stibestrol lJnaturunrrcfilriaro'onul

(erythropoicsis) lolhn:cnnltl crythrognicrin i
altlljllflltlltlt'l{l1n l0l, !?ntn (adrenal 4and) Oe

qnflJnlrqrrnr:cfi linr6oqunrrol'ltn:;qnur

r1nRl:niao{lorr qnii ar.rniiunflrrl ld lnr
ii*rolor nlrltrrioiolr.nrrnlnruiriolulrnl
iiturnrfilduuaciir"u, 
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ild "-5 ou-uii 3 lfi.o fiuoluu z53s

nrr',od e uan{rirrrJofrcuilq6a (mean) uolrinro.ontrrru-ndr.r1

na-lo rnlC:'rnrrrn rl 5% ual lo%

ulflaar

t11

rie

0

lvi

7 la za

5% to% 5% lo* c a* lo5 5* to96 6* lo%

?0.0 62.1 63.2 69.O @,,1 59.7 67.5 @.5 55.1 69.t 6t.2 52.4 @1 56.E ,16.0

22.a 2E.3 27.3 23.7 31.2 33.6 22.7 14.7 3E.4 35,I 44.9 22.6 47.5

3.E 6.1 62 J.5 a-9 1.6 4.5 4.6 6.5 5.9 ?o

o.7

4.9 5.E

0.4 2,5 t.0 2.5 t.7 0.6 ll l.t o.E 0.5 o.4 o.4

B.lophil 0.0 0.5 0.E 0.? 0.5 0.6 0.3 0..t 0,4 0.2 0.3 o.J 0_3 OJ o,4

0ror{ a nt: nao{fi6.rrirrtr'o lC.irio!rlrn
tltr fl t: erythropoietin dro lCro 6.riHo tJ 6.r nrr

nrinra'onunlro.rh n::qnodrrl: f, nr!nr: cli.l.l

ra'onun rdriudnrnof6nna lrodr,rr{ulffgrdo.r

hJ:fiu (gtouin) ruf,n (iron) viramin B l2 ung

c acia riu#u 6,rdo.rriru'.rdrfilnrirddru,rnc
{i,lfl.lnutn!dnutnD I

Harro.rnl?xrlri0nr: airlinrn'oarrrdrfi u
r:ldouurJa.rodrrdnrou liriri tymphocyte uog

rrophil fl'o lymphocyre dta.r tiru hcterophit {t
'lnsiln6rrdlfofi nr:6nriouunfi r?o,il.nu ro.l

!t
rophil !r(.rr-u nocdrn'ariohiadrururo.r

phoc',re orqon', or nnt: rilrnnu nn: I trfi rjl
L

lqnnn-unrudruarfiilrrrir fuuanr.irffnr:

6ariour.rnfi6s w riu6.r rhl#ul ofrwiro.r
hererophil gld,,i.r, lymphocyte iidrnldudlil
udr hilCira.r uifiinr:riuriarfoatnriuuluriu
rujofrryud (100 raad) rhrillC nctcropnu qrfiwrir
hirir Lymptro"yte irolflurr:lnr arurinr6onlrr
6n f lr-r'n R'o monocyte, eosinophil un3 basophil

fi6rururioalrnlun:;uardon f.rrriunr:uj6au

u:Ja.rhiinnu

0I nnrr 1rn oo { nrrfiu 1C.ir nrrrt rrinoio
n r r d it ui a l a'on r i n.r u d hi i r o i o n t: a ir l ri n r a.o n

lnri.t1fi rrneirilaolnjaairldltn:sQnrfi r,.Duriu

nvriudoroovalilli.jrnrrrrm hilifi nolatra:.rno

ltn:snn uriiHnriorislnlrnln6lrirb?innsionr:

air.rrinra'onua.rr rriu

l
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;rlfi t rmonrcmrrrrraioor:drl Xanrtocrlt (A), H.trofhbln (B) rns fcd blood cdf G)

ronm:drril

r. rfi l tn'f,riuri. don::or1?uriuj:;rn;1nu.

nl{r rirlunr. riufirfulilir z5or rrh zto.

Jones HEH and Pope GS. A study af the action

mirocstrol End othcr ocstrogcnic on thcrc

produativc tract of thc immaturr fema.lc mouse.

Endocrinol. l9@; 20:229-35.

Benson GK, Cowic AT and Hosking Zl

Mammogenic activity of mirocstrol- J Endocrinc

l96l;21:401-9.

Sansancc S. Dcvclopnrent of scrccning tcst fi

oestogenic activity of exract of same Nonher

Thai plants and investigativc of their effccts <

mammary gland devcloprncnt in mice. Thcsis fi

master degr€c, Faculty of Sciencc. Chiang M

Universitv 1979.
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2. fisoln lru]fin, 1i: dnlnr unJ ytr,?tr0l

dnrnr- ion:rulllurn'o.rlnu. nl{lrnrl tunt. 6.

ni:vnr:fiuri zszs. rtil 27.

t. i:; qtiori. ntr nao{rfi0llfisu0rfro{.yrt

crinrirnrt.)lrrrriloesrrogenic hormone. .n: 
fl 
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inuataai zqgz; 3 (2):lo4-lo.

4. PoFe cS, Grundy HM. Joncs IIEH and Tair SAS.
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I:rn:nnrtrrnr:lnndrAnlmi

e. al1:oi oriunarIni0., or:'drol u6r

qntul dinAi. nr:6r.rdrnr:rr.rhiloilunn:3 1

(Japanesc Quails'lnun?"t2ir't't (Pucraria mirihca)

:lrdndsclrnlfuurartrnfni.rfi 8 lrna{n:0i
rrrinurdu. zszs.

e. ori dro1. fla,uo{nr11llt? (pueraria

mirifica; lioo-n:tnr:rtirXrnllaun;nr:rrllito,:

unnrr l ulqqtl. 'r 0]unllt'tllrlfnflnt
l^ul41!udn fiolJ2lIl'ttndn: rirl?no]au

riorlnJ. zszo.

to.iiiun: rfolal. Hnrolnrrrtrl (pucraria

mirifica) ilrsrir iounn:tnrriu{S{uurnrio.

? 0"tul[lt2 u1fiflntlJx1luqln flg|3

? t,'rfilafn: ri rl 0lnutto{ l ! 2527.

rr. rJn:oi lnoru-uri, fr'f,1 ar:gnr1q ua!fi!:J:

ofunnrlnio. 6ninaro.r n1r2r,r?dornnrs

I. nrrdit{lJreuua:ltriu. l:ar:tnnfinn
unnd risililri zsrs; flfi.2s qri!fi z uir zr-z

l2.Nirmalan GP and Robinson GA. Hematology

Jagnncsc quail tr€stcd with exogcnous stibest:

diproprionste and tcstostcronc proprionatc. poul

Sci. l'972:51: 920,-5.

tr.qnfi nrlnn'o'unf. nr:ilnuunrornllt
(Pucraria mirifical fiiiooiorvifluriu{ ir
nrrnln n'l rq6n::rnr:drn-ufiravnr:t

ilJa-ril{ 1u}tu'U1?1 fii. x olri uij o.trna{

rulfufn norcinorardni. rrnringrr

riorlnri zszz.

4



n r rfifl urdru rnnirn : r sr{fi r n : ng? nloaiGro ulsri

for

s.*,

rcgrcssion linr r = 0.999, slope = 1.006 rirdl6loq'

lu!?.t 3.48 -'1.49 un.lan. unv'lriiHa:l nru nr:

r'rn:rvrirrnidll-ufig.r6.r zo rn./nn. uas!rn

n:u{u lripiae-icy 1u1Jto.:1n:nirryo1:dfiq,r

0{ -5@ 1n.7q6.

dr:n"e :-gin rro6n, qirne, l-s-lnnaol:-z-

len:oniriuiu {alrfiin uofi a

* nrnittrnin 6u'n a or ;rnnrinnr:lnnti

! rimoro'u!fina

q:nc drr:finif,o*, o:n'o d.rrriinif,u' uac

niqr n::tudru*

rnfrodo' nr:rinurdrorrCoirn:rvrirrn:nq?n

ln0iiroulsfdldnoHriluiirjrnolol#rir nr:?n

n6 uua-rlrnd q ni of, fi ri ndunrurrirnr:rlr
rlfrffiurii srz ur. }idrnrrlrsiurnrr rolfid
rfinrjuldurun.ir s urfi rionrunarldr inrrl
ilu n-u f,fi rTuH n nr: irn : r; #n: nqin lnuri:ru ri.,o.r

uiujnrroiqnsiurulrri lifnrorti uarlnuii
Phosphotungsric acia drutnio.t AutoAnalyz.r I
Inaidrantfuriuf,rilrriu 0.994 (p < o.ool),

0.998 (p < 0.001) ua3 O.972 (p < O.OOI; arldrn'U

1#drnruuriudrdrsririf!il:lfirCnrruu :rJ:ru
o{lurirl o.m* z.zo* birirnrlrnndo.r

(accumcy) f rl'o6olC uasriruJojrryuCnerlqndo.:

(% accuracy) rflu tot.g*, loi.t% ua; t0o3% l#
rirnllriluulun:r1d6.r zob !n./na. Inolfiril

Abdr|ct : Dirccr Diagnosric Test

Dctcrmination of Uric acid..Tangvarasittichai-

Tangvarasitticha O-* and Kanluan T..

The direcr diagnostic &sr for

determination of uric acid was developcd. A

singlc worting rEagcnt is us€d, the r€acrion is

completed in l0 min. and maximum absorbancc

of red dyc formcd is at 512 nm.Thc rcsults frorn

our dircct diagnostic method con€lare very well

with thc two commercial kits (Boehringer and

Ames) and phosphotungsric acid method by

AutoAnalyzer I [r = 0.994 (p<0.001), r = 0.998 G
<O.0Ol), and r = 0.972 (p<{.0O1I. Ttre

co€ffisi€nt of variarion (%CV.) of within-run and

betwcen-run assay by our diagnostic test arc 0-9G

2.'16%, and good accuracy with f,ercent accuracy

101.9%, l0l.l%, 100.3%. The lincar ity for uric

acid conccntration is at least 20.0 m&/dl., and

regression line r = 0.999, sloJr = 1.666. 16"

reference rahge is 3.48-7.49 mg/dl- And no

interfered by bilirubin and lipidemic serum.

Kcyword : uric acid, uricase, 3-5-dichloro-2_

hydroxybenzene sulfonic acid

* Department of Clinical Chemisrry. Faculty

_ of Medical Tccturology. Mahidol University
I l5



rrrdt$rrilnnr:unnddlntnl

unrir

n: n ginriluna'mroqi riroto r nr: n rnnr o;

n'riufirn6lolnitl{purinc nuclcotidc) lunu

rirulrqjrvqnfiroonrrnirlnronrrfl ddlc o-n:r

nr:tYunrr;rin:nqinluuinciuiiil:c!ro 400

L!.n. nr:!n:aqinqliilortrcrflunorrnnrrrfr'!

nrrtrh6rdu.uoriiriu rlu lu{ilru

lymphoprolifenitivc disordcrs {r.holafinrrlnn
. t l-

ntt 11r nl|o{]iinta-onlti{ltot { (chronic hcmolytic

ancrnia) uisrfiannnr:iln:ng?noonlr.t

itcrrsanar riu lunuldl:alnrfoil
(chronic renal discasc) uio'orrfi nruanrlnitol

roulcflui6ror nrrurnorqn'riufi rndlolni

nr: irR: r;fur:;a'ln:nqinluiilr:irtr
ia

lunlt?unqo l:Rlnu (goul) llatn llsllln:nq: n

lurn'onqr gyperuriccrnia) durfiarrncrtrqirl

1 li iinr:irn:r:rin:nginrr'ulirJq'fiiornrr

rnfi(l) (chcmical rncthoas) In0orf,auo-nnr:1#

nr aq i nluirnrsllllrJ:f, utolf,:ruri olu

ilcnrrgin':ddanrlarir{oaft{rilnrnr (alkllinc
. . r^ . i -phodphoungstatc) rhlfllnidu'lllu (tungslcn bluc)

uardrun'lurfirxoriifi nluorrnnru 650-?00 urJ.

ii dlCf nurJo'rlidurnio rirnr r:ridrluriiuuu

lunioriior (conrinuous no,r) lrglinr:lnosdu

6d (dialysis) ulrun1:nnisnou}J:6u lisn'nfu

noulunt:nnwnou}Jrf,u 6lorlrirl# uric a"ia

nnnlnoun{l C1u uarinnlrr|d{olntortiunou

luni: rlrrJ6 fi iaroonlrJ ldiinr: rhnr:irn: rrri

droiirdulsf (€nzymatic mcthod) lrld
-'!"ta 

r t^
1!U I'IOU l{l|(ltlRal uncase: oxygen

oxidor€ductasc, Ec.1.7.3.3) lunr:rililfifiior

Oxidatioi toit uric acid lfltflu dtuntoin trac

H.o.) nofirfinfiufi arlr:oisrlCririi unetic

(2e3, 340 nmX2) #orlrrJ6fiiorrilar:bif, eirrl
/, -)-.i, -rrooludrunntu tiu'tt coronm€rer ld tr,t-sl

rt0.nilnrriiudiinQJrsa.rri rdoriuuu'r

1{lunrtrii 0!rirurrnr rvrin:aginla0iir6u

lqfdul{or .racdr!r:orfiul{ldldlulJtor

lyophilizcd

icquouiinr:
A , tJ ).l) fird{n:rr r f,ilfirirlrurrirdrl6l lrefercnt

"aucy'ldcrnqnnrnt 
n'u'lul: {vrt,r!rof,itrl

rm;RucrrRu'nn1:un ri uhrimord0rifian
-;[o3fl:olrflf2 !1nt2tEt n] lro!]rJ !

fl?r!H'n nel,o{fl onl:ntzniln:]i}i 1.llrifi

n6fin irururilfiu tos ttg drufi:"lua;

ilacrrsfi'ldlunr: irn:rvr{nriirnrurilriuf,

ldrrndrhunrolll:rrtrrrraii:rt 6ruru
3 : a!
ri{du t 16 tlu i:un'luqlqolnlrl (controt

scrum) ld HUMAToL-P hr.No. Plolo

rolljir;il HUMAN u6!i,o'rrliriil clBA-

CORNING Lot. No.o3680l ac 6;!:rtl
;- t

(poolcd serum) 1ll9|: lrlJ tl u l0.l

2aZ) rn?olfio (lnstrumcms) :- Inio.l Photom€ter

mto, rniorirn:r;ridn'luri6 HITAcHI ?0s

)
(discrete analyzer), lfltol Auloanalyzer I

.l
(contineous flow), fn: O.l S6|ectrophotometer

HITACHI u-3210, rnio.t:;tfinrrri't

ll6



(Lyophilizer) Lyovac GT2.

3) n1:rn5o!rilot

3.1) Phosphar€ bu ffe r/Enzymes/4-

Aminophenazone reagenr :vnOUdfo

bufl'er 200 mmot/l pH 7.0,

oxidase (Cucurbita species) fll.tlJ

nirriulrnn'irriorrirril o.z KUIL.

horseradish Jrroxidase tttnn.jtfi ioni-lfi! O.?

KU/L, Uricase(AsJrergillus flavus) rnnn.jtxiD

lYilfiU 6 KU/L 4-amino-phenazone 0.33

mmol/|, 3_5-Dichloro.2-hydroxybcnzcnc

sulfonic acid 8 mmot/t lerrnot 20 !n. lfi!
lflu;rJ ryophirize

3.2) Reconsiituent buffer :- nCAIU

potassium ferrocyanide 40 p mot/t llag Triton

X.lOo 5 n:"il/an: lu phosphate uuner lirilu
dru rdrrt:-uo: n rurirurludofi r. r

3.3) d'l:r,1n:Jlun:nqin (l nirJ/afl:) :-

orot0n:nqin 100 rin. |ln3atfi0! nrjltrun
oo un. lurirno'u too ln.

fi dirn: r:ri#rorniordn'lun'i H trAcHt 7os

rilrniorirn:rvrio'nIun'fiulllianir'lno
1#6il -s ll]n:6n: unrdru.n'rn:rrf 3s0
qi
llr lRronr qux$j 37t ulu l0 utfi infi

R?1!01'lR6u 505 u!. lras zoo u!. ]noosl#
^ .:- !

fi trl!JlnD jtlrin-oud'urlrrodrl rilnr:irR: rsri

drurirorfi rn i'ort'uror ri rurro.uirinrloir
rnoi ua:lirinrolri
iifiirn:r:ridron:arloaft'lri.ran'n drir

fld zs oriuii 3 In'orrfiud.rou 253s

nr:ilnrr;fliorafol.Auroanatyzer I laa
ldfir-rr z-so'llln:an: irun'rlnwlasi
(diatyzer) rf,oron}J:iiu unriu arulali
LJ:6 uii lilfi r:i.rurrirlrnrrraurhncr
(mixing coil) nioln'lrirurlr{alr{ri.rr6n

fiuru soo lllnr6n: <rl..fiiilqrf,s!
lqorlufifl udriliuanrrcl#rfluixr nnrfi
1,frtiu1#rfrnrJ6'fiiou1! t5 urfi d 660 u!.

c) iifiirn:rc#dr0!'o (Manual) ldar:drorirr so

llln:n'n: uavfrcnirn:rcrifirniarro{ 2.5

n'a 66n : H altrin' ar.rlir llii q u 114 lr-lio.r l s

!rfi udrinnr:qnn6uua.rCroroia,:b{lnn-

rnof aoro d s+o ul.lnoldrirurirn:rcffi
rnEulroliilqud lrcagenr btank)

ffinr:nooor

l) 6aou td?lna'ufil#drnr:qnna'ufilirir

nr:q"uaor,',ndq" ciofifirfindunr0rn{rrn

rirrJ[^fiiorudr ]norirorirn:r:rifirniurrro.r

rirr.lq'iiurrilor:lrn:Jtun:nqin1#tn'nfi ud.:

rirtJaunu tscan) 
'lnuldlnio.l 

Hitachi U-

3210

rnao!R2r!Rrflnrnro.riifirfindu Inu rar:
rrn:1run:nqin z rir n'o rir'dr o) (4.0 ln./
aa.y rra:rirql e) <zo.o !n./na.) rrifi1

rJ6'ffiurrirrirorirn:r;rifirniu!du unr6n
-; ^ :n t! drlnarurl nu rfrun;Rrrtnldn.lrtol iifi

rfinl'unruun-{ to urff

Phosphate

ascorbatc

4)

ltl



nrnr!60inialildfr.Jtnd

ll rlrnr:nJiu!rfi 0! nnlf irn:'r!lin:nqinlu
-t d ttl
at !ll0!u fi fl 1'lgs'ln4ululo.l Itil 011,lnn:

ll! lnunr:n:rofi1fii10rfirnio!to{rTl,nr:
.t! - /. d rid

n:1i'IRt'rr14 lnu Ir u lu l? lo:lJ l.l tT]]: 0llj lr lr

iruilrorirlrl 2 !iu'n 6o ruoilnoiuru

la ' rngrouddrurniuo grtncut 7o-5 uas

rrl:'u!rfi u! fi!ii irn:r;#druflr:rni n: n

Ivltrlvlfilafi ndrl#tnior Autoenatyzer I

4) ndotlR1lrtllriudt (precision) tolrirori
t)a J ,' I

tR:'r3'r4l'unt0!luro{n?0rfl to.t HITACHI 705

r Ji 0 u rfi g ! ri! n a n r: i rn : rv ridru d'lorto r ri{

doruifrd?u

5; nnaolnruqndOl (accuracy) 1elri101i
t)o J v i

tfl :'lJlflalniaJljlulor i?0lfl:or HITACHI 705

t. r - t.i6) ndouruo lrutn 
'ta,otltttild 

(% accuracy)

tolirorirn:rsrifirn'l'olnlurot d'rurnioo

HITACHI 70.5

D r4ndolfi1'lllfluldun:{ (tincariry) xo{ 101i
't)a f,

ln:13 nlnt0rilulo{

8) f,.ro!R11!Rrdnl xo{ri''l01dltilfi,"it,!du

ro{ nrg .i{r1nfinvaruCrufr{riloiudrrhnr:
- r ' a c aJ
?Ifl:1!lt lt'rfl 1n:nq t n lutt rlfl2uqui0l nl

rJ:ririuqniu

9) ndoljnlt:un'lu (intcrfered) !lnlj-a'l!'u

uasn?]r|iu (lipidemic serum1 lntritR:rar{
4i' id, --

R rn: nq: n luci: unrlR1!41!uE{ Rrflllr,rlu

q{1 ('ln:nArqD\tdl uavfiilrJni drtni"r

^ tA o I t -
t 11rR:1311 r rn: 0!lo.lu lla'lo lfft,u0 nnltl
rn: r;rinruqndorn:1nfl ou'j1iirfi irn: r:ri'ld

z)

! s . rl
uuQnno{ ro r!

toy irnrrrrinrdrdrr6r lunurlni Iauldriruri
t,)n:

lRt13luln50!lJurol

'|onl:'|coo{
, I i.y,l) 01nn1t ndoufl'rt?irflaum l Rrnl:?nll6f{

) , -;^ t
|JlRnr[nnodnlnnr|un10 6.l01nr]!an:01

+tlla? lnorRtotdtln lf,: l lntlno:

HITAcHI U-3210]norhnlrinaunu dltr,n'

rirrndu +ooooo ul. 6lrnioro;rrlurJ6ou

' I r , . :' a t)
!'l{flau l! n1rlR lrlrfl0lrwlrno: nR?!q!nlt

rirnu rJ:rnq'ir}itirnr:qan6uuaurrndqn

fi srz ul. 1IJfi ry

'luntrnncorRl!n'rflnl to{4filfinfun tu

no'lnr:rlrrJfifiior lnuinrirnr:qnn6uutl

urfiu:n urfifi 5 urfifi ls rrarln .t ulfinu
a -) ,- I tatlru'ni 20 1j'l1d03r,uq{qil!oo{ulnm l0

drocairriulioorirn:srirurfid l0 uas 15

^t]ri1'ld!AntUl0Jtnnt Uiln uric acid 4 !n./

na. (iil 2A) rio zo !n,tna.11rJ 28) uasHa',r

J-at-)J
nrnudn0JR.laYnl lnulu$u0.lu]l|lt 20 ar

riunor,f, ornodwl.ilu nr: in ld
ornnr:nliolrfiornanrrirn't;lin:nqin'lu
^t e{ o rfi:'ltor{rJruluI:rn0r!1ofrir1r'la0ilrsri

tAo t -:rR:'t3?tfl rn:0!uu nuulu l1rfl : t&11.rJoitlt: u1l

ruoilrnoiurulsri r.riujvuord uo;ririifii
rn: rclidre n: n'lYl a'lr,l fir en'n lno

AuroAnalyzer t nuirhirirnrufrryiuririu6

lrn fio r = 0.994 (p- < O.0ol) ; r = 0.998 (p-

I l8



valued.ml) llnt r = 0.972

(lur 3,4 u03 5)

4) 'lnorirnr:irnrrvr{

within-run assay n;

luttLttt b"t*".n--n

assay (nr:]rd l)
drn:rrqndor Inurlrnr:irn:r;rflui:-lnrl
ql|xo{:J;fil CIBA-CORNING Lot.No.

036801 ua!1oruiu'yr uuueN HUMATOL_

p LorNo. p lolo) 1un1:iln:urinu.jrl#rir

og'lurnorrifirxunfihilr (assigncd vatue)

(n1:1{fi 2)

6) riruJofrfiun'nlrqnrio.r 1.la uc"uru"y;lCrir

rlxir.r loo.3 6l tot.r tnr:r.td r1

zy rirnrrltflurdunt.tln0ri.tntritnrts#1ud.t,

!tnrtru firiiurrdtifinllull{rd:;iuirlr
d.r,,i z-zo ln./no. urirnr:irn:r;rilnoii
irR:rzridrul'o lmanuar; drurniorlilInfi
rnof loro nu.irhirrluurnrgrurflurdun:.r

lqunaon 11rJii oy uaEornnr:f,nrr'lnoi6

16olrrfii!fi i:cdl,n:nqinq.r1 riuiirn'ua.r

!r uacdrHanr:irn:r;r{rrnndou rcgression
. !.

tine l#rir r = 0.999-slorre - r.qoo ftrjfi zl

8) Rr1!R{dn1nror tiiord,oiolro{R10}1om.rn

a c a r0 dr0 f r,,l ry{ o {udr r cn.r an rn ldu ru+

riilarri InoqHnlrnnr:irn:rclirirlu6r-rjnru

lunr:rndornlrruriudr'lnorirnr:irnr
c rJ ;-,lu{trJ:'!! fr !rirnruujuiulo{n:nqin 9) rtnntr ndount:r!ntuntn!-alfitl
:cnr-uirodrorirn: rcffi rni0!ro{fi ru.irhi

ild zs rriud r rn'ouriuorou zsrs

(p-value < 0.001) qurJ:;6riu drl#riro{lurnorrin.uqrrio z

ru'n 1+.sz + 0.-i6, 7.0 + 0.36, X * zsD, n =

20)

drrilo ir{u drilrJ:cfi nGhl!uil:il:rurfl u
2.62 JLaJ 0.90 luuu!

tilu zlez lro! r.87s

nrrlr,ju Inonr:rrrirnJoirdudnru gndorld

nod{ar:r{fi +. ucnvirnonr:irn:rcflu:r0
.ia, -- -nrtntualttuq{d{ 20.-5 r,n./na. uacfirnlu

rjuro.ifiil

9.16.r -soo
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nrrlnioli,rriourlra:u1 fi r nr:njrlu-nl: srnr
: urfi :vlrnnru'o.rifi nururiulrnduilrl#rfi a

i q nrto r n rurfl u i' ufi rfi a o r nfi .rurndorlrn

l3t



nrarlnoirrnr:uwndriufl nll

iu ua:rlrti!flhorrnnrr ldr-unrriiulnuiilj

lddrlu rr{riu nr: :-nur1u1: rnuru''ur,nd,

h1dfi nr: rJiuilldouJqffi nr: rnin6fi nliiift a

lrumrr:olunr:irn:rlrirrnlqrilun'u1d

nrrn: rosrrfl cluildln:rorol{{eafildil
f,codrq6suilfiu

nr: n'a tro n cr : f, u no rolu' a qo nnnnr:

,iucrnrltolnrrurflufiu uion'ruonrrRlu
da,rnnirrtordurrqtornrurfl uflulufi lrirn:rr

vo.r{ilzudld:-lf,uodrlriounnlu rrd'urT0

rlrld::nrir thnrnlCnnlduJtfi{rJru m:
aa!.raaanlruflil{l o1tloq tuau tuilo{r|olu a1 fito

lu fr rr:oudr{r.huuovrJ:ri6{ihoiioqiludr
r, J,rurndsurxrirriu lvdrsuonfifintuacl#nrr!

nnrirlunr:16onii nr:nrrrn:oufntorcr: .

n'u rtllio r rlrru.o,r du riu u ntt r t t t fi i',,nl",ntu

dududintolcrr:fludnrfu rnjoalnotjs'.:
aJ.u sr{n1n1rrnu'l

-..'l 'nrrnnorrcufr rlldrriu:rerol{ihoiildil

'|UOgI$tOt{
i grrror nr: 1C:-uf, uudrriol#rfi af, u

ioir'rnroodrlrio:'r rinfimrrqnnnr:lC:-u

tilria lcxposurc; lrnar:nrdliuriunaruru

lirorerflulioioqrnrnrio\ifild nr:iufiu
q ! J-!unu u1{fi: {! n ul'to1nltrt0a nuotgn'tt

utrnroonto.r{rho hjrilriuffiunT rruir{u

to:rdr:fiu xiournrlilarifirJrln0lu.ird{

n:rr nio ::uc#uorrnuHon:rnriorlnr

lulnriluilnrotor{rJ'lur?oulrn ;.rriunr:it{

ihulrJrrngrurarCsuriunr:inurriu riu

rlu;ii{ilroldirLf, ueseuurriu:;s!r'lar ru

ru nr:rioar:fi uriuifi nfi sisrcrihxlruuarfi
- ;' r tlnr:n:rrinurfi nrurrqInuhin:rr.rdldurtlq

rolnmurir.rrJrudu

' r::rlrn'tslar:rflufiufirhblrfinnrrn

rsuir'wfnrfoirirardlfianfi ll n'rnfi u.to.'ln

nq (clements) drlt rinldrrrilrrnlansxrin

nrndrrrrnnrrrl::nol6uniri ua;ofiirn:'d

drlduri nrnorfiliinurlrn nr:rirdaf,ap'l
ir

(pesricidcs) naulotoler:rRiilul:Ilruqncrr

n::lHfinnrnrniilisrq{ ar:r6srludfiluour:
Ji!. - r. ), I - ia.
'l| 

n{ ttlil,a{ llllra! llurlJou]]oJ a u l, lu

ornrtfildndrrlrudT

iiinrrnrzcm:fi uluildln:ro

rt-nr:n:tflr:fiuuriloonrflu z ii 6o

a

L nlmr2e lan!fiulnunrl

nltnt?lnto{ (scFcning tcst) rirlnlt
. r: rrrrtr:rfi uiiuluiltiln: rudorrlunrrn:l

nr o r do l rho-u n du I no rq il r: lu A.r d{ n : mfi td

, :-lf,urfiouvra'u Inorhnr:dnttuntfintolcr:

f,u (sctcctivity; iidolinrrlhql lnigh

3cnsitivity) ltal ]tl?n]]un1: naouilu liiorv

lCrhnrr ri*rolfiunnrildodrr:rnri'r

iii nr:n:ro nro riiliuiifi trur:nrn'on

l#rniorl'ofiinrruosr6oatiourloofiqc li
Itz



do r nr: rn fo.r So nn-urn.r 6ndo.r u'o : rn run l fi ld
lunr:n:ron:orlC; uifi fira'onldorjrrrioodo.r

!s nlC6.rcf nto rrrr:fi uii{rJ'rtl1C:-riilfia dr
fi do.rriru'.r6.r R's luur.rn:r.riifi irufnllinr:
n:rlfihiHanr.lar.r (False negativc n:sutt ; d,r

wd r hJ g nr:hinr::Jfr'ri6:-nurri rn.j rfi nr:
(suboptimal treat menr) nr:1dnr:n:rOn:oludr

rwnr:n'ulufilriln:rouir dsrdrnr:n:mdu
u'un n 6 nn :r.rrrio d.rn odu du tjd.run nd

n r : i r ? n n r o r dr:.f, u ii'aru r: o 1fi iir,:.r
ldi.rd n'o

t. finrr colorirncrry fig
sfrectrophotometry

2. fi Chromatography lfn Thin

layer chromatogmphy (TLC)lCas chromatography

(GC)

3. nr:rh spt test h:lttrdt:fiutu-n
dx1 iifiiridornr:rnio.rnolunr:naaourflu

ii nr: irofi 1#nrrioor nrolnr:dnncolrirnr:
n::lqlfnrorer:fiu finr:dhinofiriuna
u'lna?.I (False positive results) tro, finO!A1.1

. (False negarive results;rioudqn

nrr n:.r o6u du H a vo l nr: n: ll n:o rlao
nrt n: ?nrDtrsrrnnl: ntcrir rnoduduHato.r

nr:n:rrnrrr?or 
n^ ri6 nr:dllrrian,rnr o.j ri ro

1 dir arr n'u lfinriu lirl#n : u{unou rn"our nd

o;1d:-uriolato.inrrlfiuldn:ldru nr:n:roi
rn : rs rilu'afi"dor nr:,of oof o dfi q o, n-'rrn a.r ni
riurnia,rf orurirriu6.ri: rn rE.r lrJiru

fld es cfud 3 rdoufiuoroil zs3:

rn io ru'o ir.rr n'r io ljd n'a

t. UV-Visiblcspcctrophotqrctcr

. 2. High pcrformance . liquic

chrornatography (Hprc) 69
3. Atomic absorption spcctro.

photornetry

nr:n:roinar:n-ulnsrnf o{iorurird
do.rnr::lnnarnr:fi1d:-rnuindu rdol#
rnio.ru'o}iqn#o.:Cru

2. nrrnrroinm:fi unrrdor

ii n-t:drfl uiiiinrinfirn6nr! uloir
ar:rni ii ldildi io:snilar:niournrIuIori
lorcr:irllluror,unrr.riordordolu jrrnraryr.r

ruJ6suililn{lil rru f,uto.rurgirulorrh}i
acrivity t Oit cholinesterse nn6it ft-UtOln3fyf

f rb?rfi n nr: nJ€iuuurlo,rlu nr:trfiqinra.oaun.r

ruo;rianrl; porphyria rio fiutol
nrfiloulouonlsifirirl#ir.rnrotrn o, uar

n:?! 1, coHb luro'onlrnduriuiu finr:
n:rorucirfi' arlr:o1#d.ruirnfor
spectrophoromerer ruul::!ard.rio{udrlu
rio.rrJg'r'finr:uiootorfluru'n UV-visible

sFeorophotomerer firj.ratlr:niourlrld,lfflu
rio.r :Jq'rifi n r: rni n fr f n o u n: s fi .r d.r nr: ldrn io r
HPLC. Atomic absorprion sr,cctropho tometer .r;.1

fi:-rnrun.rld

?r nr: n: liirn: r;ri e r:riurncirfilcld



rn'1anasirnalrwfi tl.ftnd

il t 1 riui{ihoiildr-rn'u o rnar: rnir riu

nr::-nurlulrlno,utur,ndu I:lnuuroturn

h{tirulrnfirlolr.l[ri6nr:f,uintlr rirul:l

urulotutnno'lltioturn16 niun'ltnt?iu1

nllriuf, uriurinrfl urrirfi tol#olrJfi ri6nr:

rnin6fin driufiarou'lunr:irn:r;riar:f,ulu

drdrn:rrlufisrduriut ttncdrfii!nr:n:rl

nrl#o rrJfl tif, nrrtni niinfi ocrlrldlrnnio

rlotrlfin rractirldtqnrlrrr:r'ro'llurnduduna

uarlri'irrvrfl unrt n:tnrln: luionrldouw

du fi lrnioriorniorldiii o{tufi ouJfr ri6nr:

nr:nt ?!n: o{0r.lur: nrlrldodrlrioalnoii nr:

n:rrn:o.rfili rrr d'r:rnrrnio'rio1rirrnl

ua;rdodoldn'ir rpo,,"., iinr:irnrr:rifi1#

dudunadlll uV-visiblc spectro photometer

i l o nr afi tl rhldl r n n'irnrrii fi orfrtl trn u'nnrr

Atornic absorption spectropho torneter lliO

HpLc dldolnr:nr:findurlnnarn:h{rior

nqlu nr: ldrnio ln'ohiq n do 16 nCru

ronm: :vnou

l. L,oomis TA., Ess€ntiat of toxicology' 3 ed"

I.ea & Fcbigcr,Philadcl$ria, 1978 : p'l-9'

2. Blankc RV,Deckcr WJ., Analysis of toxic

substanccs. In "Textbook of clinical

chemistry" . Tietz NW .Ed., W'B' Saunder

Cunpany, Philadelphia'19821671-1683'
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n rln l il f r rio n r s nr :6 yr rlurj : crnn so arn :rAs

-Jcq?nu ol tttlfrndQo*

u ro.r.rrdl ilfi i. qil: v a.r ddu 1n

uo nmrlo r rnnr: uirrJ:vnrnr:oifi {riould
fi nurrfi orrirnronrr rrinnrlnr:irr
ruavlrununutirrinrrnr:fim lulo:-1
ooatn:rdgngiunn (we6rem Austrslia)

I nn rrufi o r l o:dr lilalr1: oinrr
tl.irirultloxt duulollrorn 0) {riuuni'lov
rirunr:iinsrlunrnEoufi trrirriu e)
rilurJ:ca!nr:oi.irun-r rjlorlo:lria:ol
RQ!n{fi!n

rr'or6ouqlnrriuf, zsrs r$iou1d

iu 1 u i1l r n oo ara 16o rnrou riinu r io : sil
il:cnrtfiuria:ininnd.rrJiqqr nrunl

drtintlnr:firn (posrgraduarc Dploma in

Sports Physiorhcmpy) gt Cunin Univenity

fi:;olrnrnr:;inur I I rn'ou

In:wirwflngorr

In:lafi lua'nqn:to.t postgradr)ate

diploma in spons physiothcrapy olndtunf;{

riu r a'n qn r rl : ; n r au' u rin : l.t n'l rJin; qr 6u 1

daoulu cunin univenity 6o nil:;urfl
lndronr:f, nurtoldlnquy ua;:runninrn
(scmcster t otoltlinr; o'o ilruio;ilrlai

* nrnirrntunrnrirrio norcrnnfi nnr:

ulrnd lnrinurd0rlu{fl ri

ruforriorfi .rlilnaonrilfl nr:uririlnriru
rfi nrli,irurunj2u (unir) innadru:cu

6ltnort{ 1".it"rion refcrenccd) {filinluuu
loonc -so dulhvirun:curuinriu aru
findrundlrit.l:y!urinrRn'o innr:risu
nr:aourfiu 2 nlnnrr;fnutct ar l-5 iiilalri
iiugnnatnrnnrrilnurrJ:suror t frJnrri

nqnrn:'orn'rcor r rhJnrri lla!flollR.lR

rJflu?ua;rnqufi otir.rac r dilnr]i

o:cu2u?fr

luta-ngnrfi udlrutorrosnrflu 5

n:vlruinlu t nrnnr:ilnur uosluu-x

n:v.rluilr d.ruillrfiu z n:iuruindoo
6n d.rwnrirruunlu:roacr6onn'liolild

7. Andorny znd Bionrehanis

rui'onrlunr;uru?lrfi' urilrflu z

nou 6o

l.l Anrtomy

rufonrrJr:nouCro hisrorogy uos

nroinra;rcnfto{ r,r ulu drdr uay

fr:ul rurororn{aouriurinnruinrnaranf

6uh1#rdorrdourhln{rltrl Lironrc
rorvu uasrluriur'ritnnna'fi nrrirln uiu

nr:rio,rirlrnn.irnr:r.l:;q ndriour{ilqnr
iinr:aou::noldro nrr!::uruuori
sl'ecimen ntrdoufiociri{ioriuu uay r"u
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rJ:;qnirfi rr1unrlnafi ndou{rri

z rrthanrtrratuvtdrftt{tol

.ration dttf,snrafiinfiilrrcriuJ:cl0lli
':i0finuR!1nn?'u

1.2 Blorncchanics

rujo nrlu ir I l.r n, nor,i rCu g't,
. . ,i, r t i{rocl lut?lri.l a{wflou1l{glmulln3

rJ:vqnflJlifiurnfo$o rriu isokinctic,

Opto€lcctric cincmatograpby, EMG

t I r^onlufiriofniforcuonnlruntrrol nr:dn

filllunv?nt:gt ?nfl6ln08r1n:'t0{1un1t
- tlior:oiru'orr unvqlrcuoHa.rru drrarni

rinucnr:ilrd1il6 fiorrrvinT rliiurnrdn
t.1 . t C.u0u llnniraMnr4'rn4{n tnlr? :ooon

rhriirr.roonrn: 160 uosfi lduaui

1. Traumatologr and Physical

.Treatment

riionrluilrfiuillrilu z nou 6o

4.1 Traumatology
t,<.ii-luo ld'lu lH0J s!]lJurt o{ln0?n!

gl;dtrn o'ln1:uoio'rn'rlretn{ un3n'l:

rhurl:nnrrooi'kfl 6nri nr:aouriunr:
Jrx:tu10 2 i'rl!{ lnsunrd fnnronrn

irtia pooiarrist unvrinirflrmnu-n,durr,

dou{ldrurvuasa{:r0a:16uaodrr:ratir
)v - t 'q{60rnatllllu.to lullult?u0n!tn dMtn
rirlrJ:J:lqninrn6finlddoudrfi rflu

nllflnri fi hi rnu'ld:-rlrlrnrJi grgrni

rJ:crrrollouag zo

4.2 Physical Trcatmcnt

ilrfirfiorril manipulation and

mobilization nlutYtRfiRxot Maitland rdo
!rt

H1 te tl!0.:n1:n:11:'ltfl'l8llnsnt:ryn

:cinnr!rruuqfurro't Mairtana nuflud

n:u'i rrrnrin nr: dnrJ::i6da:16 trnlrn

drrcldnrirreiolJ6rnruornriurnlunr:

f, nlru nr:6uunr:aoutirrlnqjrfl unr:fi n

nt:
z

luo{

!rn 
jutru 

l.li?naitdi{1o{fnn10nln

rirfnrJrur:riourTrfi rn:rlinlliidnri
riuodr.ri ind6rlrjriouriuiqrrrlrn:-l

ifiosrn!rilnurio

2. Heaith Rrearch Mdhd
tt

6uurfiorriue66fiut'lu ltor:!r,1n

ilur nr:Fuunr:coutflu nr:u::uro nr:

inrJ6'ri6dunorf,'rrnoi ua3nrtdoun.i!

riot, ilrfi'rldugru r{d6fi rra3tsulnirlsl

odriro liriouirJ:vlonirilrtinqn:rrirla

rin rrll! (l) hj:un:rafif,fildlou

n:criruurnior tgl'{ rrd'[:16ouiirniol

Maclntosh l#rinflnurld (2) nlldou

:!!mi urio'nuu;riol'irrfiutl G) 1J

rlndrnr:rir'lrJldn1'lnt0nr f'tfn n'l

ill r n n'j rfi fi rt r 1#n rru d rriq n':.t : vl rnir u r

ruirlnr: ntonrrrJrrintou: rdlhirnoiln:

nrirr6l

8. Research Seminar

ntntt! lu2,i11tffo nlrur {tJn!
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rJ: ; q n dnr r n du' n rfu {i,ho

6. Sports Clinic

ilrfi'r:Ji0 !r a!.o u 1 n : rl t o I r1 n ir r
lurdnqn: J:cnoudro

o.r nqufiuorflnilfirj6

1rr -t dilarriurn .rrurruCu1,,
nrrnronrn rfnfi lrrfilrhniulrunlCru
6yn rru nr:insrCro[ifir nrufornrrr
t6u nr:ura stfopping troinl:n:rojN
nruntoofl lia'n# fionr:m.o nr:trnrr
!rtnu ntrilnil6u? uncfu!urlvil:;16u
nornrrri rtJldrJ:cl0lfrrrnronrrdrfa
lunrnnr:incrfi r d rlniurnnrvilqrr
luriolnri uir rriruavriorrir unvrToccth
(parltofemorat joino itrfi'nrauil.jr u-n
i?nurarlrrnfi n:rh unvrnonl#rrnu-onr:
rrrlirl niu Lachmanb te$ pivo. shifr
rcsr .ta.t. :rld{u-nifnurdo{uonlC.jr
nr:nrrofu ovnn rou.ln r l trirr lnsd r r
tq t;tuso.t tdu nr:{r valgus test h
rlusrdr{o :o olm iln:.rafillnritfign
rncou ualrfl u n'rrlor riunr:rRnioulolrir
riluoitaiuurn

lu ro rfiJnrrifirrdorufiurrirr rn'n
ntroondtn-{n uorntriln iltgtrnr.r
na'u-nnr:firnludodoril l {rrriu iinr:
t-nur uo;nrtlr{ununr::hut inr-nour.r
nrrfim uocnr:i;orrin:fi rrdr.rl nr:6ou
nr:aoufirluriu

fld zs sriu# I in'ouriuoruu 253:

nrri oulunlRnqufi ii;u.i ri
tJ:clorftnnn'o nrron'rJ:roilo;urnx
na'rjn laaurilu-nfnuroonrf,unejldoa

nrjlavilqrr uinvncjllvCorrluxlh
ilq n r rfu il r t: rfi o rio r riu I r n ln
dornr:{o gnlnrnrlrn-! ororcrfl u rvfinu
hi riod,orlaornnr:n:rojxnra laudol
uaa.tt,lrirf,u6rfi nr:n:rljrinroC:s urn
u-niln u r n u 1n c l rit fi ov i nr: dn o rl

lurio rtor udnnrr firfulrnfin o
sporr specific skill rio nr:in{ihulfr
n a'r LJr ei u fi rr fi rt rrri u ri o u fi ov lC:-uura
ril nioorlrcuusrirl#rriufi vnorufi 16or
riorfi luurrdoon.lr drwdo,rrJ:vqnirir
nr r o on d rn-r nru l#lndrfi 0rri:rrirfi lilu nr:
rcirfirrfidrJruiilryxr rlu nrrRlrlq!
Rlirn"uRrtsrrionirlu{iho AcL luxor;
dt vcnical jump rn'uan'lflu or niunr:
fl nflr:: onrnrrlnroojud uo nrnu-orrn
nrrlui rur lto.r ndrltfirflo loti rlra-or
rlr nrurunrv ua:dfollrnfio nr:itn
propnocepti vc

lno?llu wobble

(dynamic balance)

rru nr:flnnr:r:ldrtr
U*rO nio trampoline

rnnu- n fi u- orld fi lil rUHrxot
' patellofemoral joint fl"O McConnell progmm

f llil.j rfi .rJ:EIoniuarrfi 
uHa dr:{ilruoir

rrnu'ntol Auingham ritr:-ldtJro rotato,
cuff impingemenr (dynamic),i.lrJ:lqndror

ndnnr:nrli:naaranitol 
shoutdcr



flltrrlmitrflillln{lili

cornptcx ldlhiinllu joumat la )

r.z ilnlrunrlniio
rinilnl rrlnnuwdoldru nr:fi nlru

s urill ov : drlnrri ouu"tililfilto

U'llln Royal Pefth Rehabilitation (RPR)

rinilnurr:ldiuoqtgrnl#rdrift rnn nr: oilu

nfifin{rJrouon (soft Tissue Injury clinic'

src) ii .rrc d {rJruriruhqiriu{
ilrufildiuurnr6unrrnr:firn drrinnro

nuri'ttietto;ttnntil:nn:;qnua;do ilt
n'ofiurfiuotir.ri urntiwr{rhlrunronr

ilrrinrrn uavSufilinruifiufnilnulln

nu nr:tinll{orotvriunr:ildrorlrdor

{rhofiunnrifira-'rn:mirlnrtro{ 
tdu tl

lfiinr:rmaouln dnuor:ornr:rduiirirtv

ifirriuf,riul:nln rrnns!tildfi lcot'ur0

l#tl riolrlntfi}inndouttavdlnlru

{dn <f""l)'irrfluniul: luurr:rudrrnnd

hiuri'lt'irrinnrunrnf rfnarlr: odroo;1:

ld:rrl filvoru rinnrunurirfnroli

crlr: odo:tinrutfi u niotonrrlSuool

lr?ilnr: inuurl nrtl nrvrrirrin rioufi 1d

'lunr:inur{ilro riniinurrlnnu

dodnrhcin-1#a;t6onnru'lu t: urfi lno

wdouuroulr comParablc sign (olnT

tol{rJrufiriuf,n uacl{drxi!nr:6nnru

aanr:inur) bfld rdu tiutiu:suc rr

l0o rrn: rilidnrhn rrdriueiolrlld6n

5oo t!n: rhalrnoudolr'rqn udrornrin

rud ro r nr: rro lil x!n nr0lu ai rir'l u l

(aggrsvating factor) ilqlrfi{ritlu'rJ:vcu

f,o illdrrfiulssern:riuulri{fol rn:r;

u'tooiot1",i.r',n rracrirrcrlriunr:;{dr

o'troi.,iu1rJ nr:rsdoliinriiorlrilunrur

drnqu ilrilr,ndnrJ:cinifnfinurdol

riufin pt"nning ,t o"r riufi rdonlrJilgur

finrnwrulirdsdu'ir ila:lnr: oiur:

larirliirirwiilqtr ttolar:o:lfiinr:

n:tlnriouonl:n ua!dltrl'llit?iluiu

ln rdorcitudrin:rlirlnru rral'blnr:

fnulilrt:ndrralrvcl l{rrnrriiuln t

drlll
: rtrrru{il T ondrodufi rnslitiu

rfi olrriilrool16snluriolfi risr{olfiuim

rdu {ilrordufirns:t lulrrruillln riou

ldilurndu nnusr:filn:rulindrlru

:crnnln wlluaul#{rleofl{'lll::onllr

tlnrslo.lnutolldotirll: 1n0rqilr:ild'l

uol:ia wldrrorrrirl:{rlru6tvndllrJ

rdufinlCbn rlrriu ::rnnrfil niowdol

rrimo'ulrnnntul# lcfln sPort specilic

skius o!'ltflr
5'3 Club Placcmcnt

rinfinurnrilov z au lY'ldiulol

nrrulrirJfr rin.rrurfl urinnronrnri r:in

rJ:cirfi!firn {riuuldilonrtrrirrrulufil
:hd r: nu (rugby union) lru :;6rn's

n:rlinurrinfiwrrrioldu nrludqrJn:oi

rualiinr:fiiirtialu sJnrt ctou rfu rlniu
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o-rar: uornqric nar t8.0ot9.00 u. 6a

rufi riniiuiuurirl'ulurirsiurari,lrto
rnislfnfinriouorcurr rrar Jurorlra

{ilrodrrnuru nrrlrarirLfinudrulnqilu

firniniifio unainlrndlurr?r' f,:uc
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