
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
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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

rR:rcf

fi uanrlulJtol'ln:n6rso1:f

ln./na.tjfi Ha:lnlunanr:i

ro; irn:r:riritdrl6llaurirnr:irn:r;ri1u6iu

drotir r orp{fi u rn: roi rlnrulnoiino nrri
rnr.t!fnr{rnfi nArinr.l:v6 riu:Jnirlnotir,r

uosrjr;i6Lifi1:nrJr;irn-r 6rututiod,
tos rrs ldrirrq60 61 rrirril 5.48-5 1n.7e31.

,i
rua: c'rurio.tuluttln:tlu (sD.) trirril t.ooz

ln.lnn. n1'riiffi 6.rrirr.runrirdr.r6lriu r.cs-

7.49 un.la .

?or:oi

nrr nn aoun u.j rdrnr:nn na'uuar glqn
torfifirinduuduirrJ6'fiiorudro{ii,sl2 u!,
ruilu:c!uiro{nr:irn:r:riocldfi sto ur. h
rnio.rb'l]nl-rnof loro uacd :os ul. lurnio,r

HITAcHI 205 rutor o,rn,Rf o.rrueirfi'ldrirl,runrir.r

ndufi nrorir uacrfl udrrnaiufi lndriurfi qn riru
nDnndorR'nrrRnanlrto.rfifirnndl nu.irfifi

rfinnllroiriourfifi ro uasnrfi l:Joudruriifi zo

l l9
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rr:rrrnoianrlrrnrdrfo $nd

EllgJ.. Precielon
(rethod )

acid deLenninat,ion by lhe
( n=20 )

DFogoBed

scid det,enninst,lon by t,he' propoaed

of Uric
Pesrent.

:g!E l. Acunacy of Unic

Peagent,. (n=10)

Concentret i on

(rtldl)
Wii,h,in-run

E98Ay

Betreen-nun

c9Bsy

x s0. tcv s0. rcv

3.62

7.11

0. 095

0. 054

2.62

0. 90

0. t0

0..1333

2.762
t.875

Conbno I

9erur

Assigned value Assayed value

X (!g/dl ) nante i (Dgfldt) nante

CIBA-COR}IING

Lot. No. 036801

HIJXATOL-P

Lot, . No. P l0 l0

5.4

9.07

4.6-5.2

7 .ZZ-r0.9

5.45

9.29

5. r9-5.7 t

9. l5-9.43

I " d ' J ^/ d.
ri rurd li rlrJto':rir ao wifn f,tiHardu160 r,iu

lunr:r SorrfiorHnnr:irn:rlti lnoriruri

rn:-wrifi rn:'0rrdurordlirtnto.rlirint!oilnot.

ririrrol ri uac dr.riiirn: rsli'ln0 n:nr{o d'l v{fi .t

an'ndrornior AuroAnalyzer t riu l#drnll
tiuriurfriuiltnlnu r = 0.994 (pd.00l): r = 0.998

(p< 0.001) un! r = 0.97? (p < 0.001) ilr,.ildU

n'l:Tnd0!n21!ll!uu1 nrrlqndo.r
I ad / ,, .rn. .

luotlqllf,R?1!Qnno{ lltR'lutvto lt lto3llRlR'tlLl

riurilun:rldqlfir 20 !n./na. riuodrlrlor

rJirrori6liuqrdr 20 !n./na. liliHa:lnrudo

nrrilnr lsli lnuo:fr lilunar6olrr'lo:l:'lsurlud
A.lr unltroloalql1'lu ruaS fi 11lnl u 1o {$: lr

t20

rJilrorg.r6.rtirn:r;#lulltolln: n6rqol:i)



ild zs niud r ra'ourYuarou zsrs

Tl!!_J Pencant accurBcy of t,he pnogossd let,hod by riring of Z serun
(3.7 snd .6 Dg/dt)

Benu! 1/36nur2 Bxpected va I ueB

( Dt/dl )

Aeeeyad va luea
( ritld I I

lAccuracy

tr I
2, I
ltz

7.65

o. J5

9.97

7.8

5.4

9.0

l0l
101

9

t

3100

ry-!:j Effect of btlinubin and t,nigtycenide on ths pnoposed rEthod

Retio of unic scid &btlinubin
concentnat ion in serur.
blli 0.8 r btlt e0.S Etldl
uric 4.5 r uric 9.8 rtldl

Erpected vElue
(Dgf/d L

AssayBd va lue
(Dtld I )

lAccunacy

2t
1r

I

t
2

7. t5

5.27

8. 03

7.2

6.3
8. t

100.69

100.47

t00.87

Rst,io of unic scid & tnitly-
csnld€'cotrcontpgtion in serut
TBIG 91 s TRlc it? ,r/dL
unic 4.5 r unlc 10.8 Dtldt

Brpect ed va Iue
(rtldl )

Aesayed va lua
(rtld I )

IRecoveny

trt
2r I

1!2

7..65

6.60

8. 70

v.7
5.6
8.8

r00.65

100

l0l i l4

12l



?ffi1ilflF*fotd

A8S.
0.5

450.0

TITLE: IIRIC ACID

SGAI{ SPEED: I20 nn. /nln.
BANDPASS: 2.00 nn.

500.0

512.0

550.0

0.382 Abs.no.

Flg. 1 Absorbance curve of the colorcd product by the propoaed

nethod.

tn



ild zs rftl s frtf,ril
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