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BE, ARTORBONEIE, £&ELTETEEY
Ui ~¥HE BRE) EHFBEINTHS. 1979 £0
College of american pathologists ¢ Basic survey
(Tablel) ik 3&, REBOREEE LT, Vviy
TAT VBETLESEZHAINTNS.

7 # =2y AutoAnalyzer (QIFA. A. L9 -1
iz & A REBORIFEREICHE, BTEDS b0 N-13b i
BRONLNTED, BEEHSRCOFERIOAELATS
St BEWRBRTH - . i AL A -1 #T
EDTA- v ¥ 35 v vgniheH M L Patel & (Fig.
1) 2B L&A, ¥~/ EOBHBEL, 4+
—F—N—ERIhi.

SMEH L1, Patel OEKE£1T751, Patel i
DO—REUE L TREEOMBRBEOMELARS, 1F
EER T EERAS. 20 Patel HEICK D R
KOWTHET 2.

2. HERLUEE

2-1. HE

REE Merck 0BERAR Y, i3 dT, HROK
WZER A L.

REFAEZYER (100mg/100m]D) @ KRV 5 7 4 60
mg % 100.0ml D4 27 5 X3k &Y, ¥ 50~60ml D
BiA & vkEmi T, 60°C O EEM D TERRTS.
WRICIRFE 100.0mg 202 TIMBARL, B LRI
BA & vKEMZ TL&EA 100.0ml & L.

REEARER © REBRFEERZNNT, REBE
E»33.0, 6.0, 9.0, 12.0, 15.0, 20.0, 25.0 (mg/100
ml) 755 XDICHA A vKTHERLK.

ZVTAT VT M) U AR (60g/100ml) @z v
TAFVEEF M) L 6008 BRAZ VIKICEP LT
1000ml & L.

EDTA« 4 YA (5g/100ml) @ 5L v Y7
IVAERS-4 ) U A 508 BRA A VIKIKESLT
1000ml & L7z,

EDTA- # v/ 25 v R : 60g/100ml % v /"=
FVEF MY v AdE 58/100ml EDTA « 43V

Table 1, The main methods for the determination of uric acid

Phosphotungstate Reduction Method-{:

Uricase Method _[Manual Method

Oxygen Rate Method

Iron Reduction _[Manua'l Method

Automated Method

Automated Method

Manual Method 1730
Automated Method 1766
182
1997

52

} 58.5%

] 36.5%

147 4.9%
96

Basic survey {Set A-A),College of american pathologists,

p.8, 1979.
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Tube Size
DISCARD (inches) SAMPLER
0.020  SAMPLE
f DIALYZER w3 / 0.065  § 9% nact
\\ 0.045 1
AIR
gy ////4477. 4
0.045 _ 4ypRAZINE SULFATE
o /. 0.090 _ gpTaA SODIUM TUNGSTATE
\\ 0.056 = AIR
0.081
WASTE a— e
0.042 . pHOSPHOTUNGSTIC
ACID REAGENT
PROPORTIONING
DLMC PUMP
WASTE
—=-T0 PUMP
— 1
«ATER BATH  COLORIMETER RECORDER

ROOM TEMPERATURE 060 1M

PATEL,C.P. Semimicro method for determination of serum uric acid
using EDTA-hydrazine. Clin.Chem. 14, p.768, 1968.

Fig. 1. Flow diagram of Patel’s method

L EE I DEGITRET .

Bk M3 O VERE (0.025g/100mD) @ e FI Y
v 250mg FEERE T M Y U 4 16.68 BRLA A VKT IAR
LT, £8% 1000ml & U7c.

Yy v a v RT vEBERLE 1 1000ml OHIET S A3l
YT AT VEEF MY U A 408, FEK300ml, §
@5% AN+ Y VB 32ml 2N CTEMERL, 77
R CERBRAHBEEEALT, 2 - 3RMEBREPRLIC
Bl S, BRICEZETHELUHE, AREEFKT
1000ml & U7, KU, YV va 7R FvBaEE (Fok
BETARIE 2#RA LT R0,

BlF b Y oAk (0.9g/100mD) © bk b Y v
5 9g B4 A vIKIKEM LT 1000m] & L.

KEebF b ) A EE (0.AN) - KBt Y v
4g EPA & VKK D LT 1000ml & U7,

2-2. %E
Fr=avitslo A, A-TRAFERL:.

3. MEFHEROBRE

3-1. AEKHE

Patel BRI L2 HEHEE BT L, ¥ v7F 75— 0%
LEFEHED (40-1/2) 5 (30-1/1) KEZ, »v 7w
FA4 VDEZOEFF 2 —TORNE0.045 4 vF (1),
BIOROBESTA VO EK ORI F 2~ T ORE
0.056 4 v (II) Z=h%h 0.056, 0.065 4 ¥ Fiz
£z, Ft, H3BF 527 4 97 4 VI ICiERIE
WRES Y INDF 2 —TDOMNEEHICL, Tr—F—
NRAAANVEBHE > EIF v v af ViiEZ 7B
—&4 77354 (Fig. 2) 2fHTE, ©—2H0D
DERI N b otz COBESREL - TEREX
nteze—5+— % Fig, 3 1TRLE.
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*
Tube Size
(inches)
DIifARD x 0.020 sawpLe  SAMPLER
DIALYZER H3 / 0.065
0.9% NaCl
0.056 1, %
— 0.045  4YDRAZINE SULFATE
Ho / 0.090
EDTA SODIUM TUNGSTATE
\ 0.065 5 E0T4
AIR
TO SAMPLER < 0.073_ yaTeRr
0.081
WASTE g :
0.045 F/C
PHOSPHOTUNGSTIC
ACID REAGENT
PROPORTIONING
PUMP
r—>T0 PUMP
' o % modified by authors
WATER COLORIMETER RECORDER

660 nm
*%k
Technicon code No. 116-102-1

Fig. 2. Flow diagram for automated uric acid assay
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L 150mg/100ml
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Fig. 3. Actual recording of automated uric

acid assay
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Fig.

X10 X5 X2 X1
Diltution

4. Relation between uric acid concen-
trations and dilution of urine
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Table 2. Recovery rate of uric acid added to serum and urine
Uric Acid liric Acid Recovery Uric Acid Uric Acid Recovery
No in serum (mg/100m1) rate in urine (mg/100m1) rate
(mg/100m1) Added Found (%) (mg/100m1) Added Found (%)
1 3.8 5.0 8.9 102.0 5.9 5.0 11.1 104.0
2 5.0 5.0 10.1 102.0 4.4 5.0 9.6 104.0
3 5.4 5.0 10.7 106.0 7.9 5.0 13.1 104.0
4 4.3 5.0 9.5 104.0 6.0 10.0 16.2 102.0
5 5.8 5.0 11.0 104.0 4.4 10.0 14.6 102.0
6 3.8 10.0 14.1 103.0 7.9 10.0 18.3 104.0
7 5.0 10.0 15.0 100.0 14.9 10.0 25.3 104.0
8 5.4 10.0 15.9 105.0 5.9 20.0 25.8 99.5
9 4.3 10.0 14.8 105.0 4.4 20.0 24.8 102.0
10 5.8 10.0 16.3 105.0 7.9 20.0 27.7 99.0
Mean (%) 103.6 102.5
100.0 99.0
Range (%) § §
106.0 104.0
Table 3. Precision of uriclacid’analysis
Uric acid in serum Uric acid in urine
N (mg/100m1) (mg/100m1)
0.
Sample 1, Sample 2. Sample 3. Sample 1. Sample 2. Sample 3.
1 5.4 6.5 8.4 4.7 8.8 24.8
2 5.4 6.6 8.3 4.7 8.9 25.0
3 5.4 6.8 8.3 4.8 9.0 24.9
4 5.5 6.8 8.2 4.8 9.0 24.9
5 5.5 6.7 8.4 4.8 8.9 25.0
6 5.5 6.7 8.3 4.8 9.0 24.8
7 5.5 6.6 8.4 4.9 9.1 24.9
8 5.5 6.5 8.4 4.8 9.0 24.9
9 5.6 6.7 8.4 4.8 9.0 24.9
10 5.6 6.6 8.4 4.8 9.1 24.8
Mean 5.49 6.65 8.35 4.79 8.98 24.89
S.D. 0.07 0.11 0.07 0.06 0.15 0.07
5.4 6.5 8.2 4.7 8.8 24.8
Range ) ) § § §
5.6 6.8 8.4 4.9 9.1 25.0
C.v.(%) 1.35 1.62 0.84 1.19 1.68 0.28
3-2. HRER 106.0 %54 103.6 %K T, 99.0~104.0 ¥15102.5

FRARBIZSEEOC ENZNDT, FRERA AV
KTELICHR L THEREE Uic, FRERA & VK
T 2 ~10EIHR L BEOREEROZE/LIC DT
HURHER, HRERENEEEOM I, RIFLE

GRS DT, JRIRIEBEICHMNT 2 L & LK
(Fig. 4).
3-3. EEEER

F— VI 5.0,10.0mg/100ml OfFEEEE, 75
g5 LRI 5.0,10.0,20.0mg/100m1 D REE% N
LR ARz >0 TR e L 2. BTk, 100.0~

%Tdh -7 (Table 2).
3-4. RBE

migEs LK (5 EHID 0 3ilkiconT, &4
10 BLEESE U 2 FF DR IC DD TRET L7 is 1, 28
B (C. V) IE T, 0.84~1.62 BFE1.27%,
IRTIL, 0.28~1.68%F451.05% TéH »7- (Table3),
3-5. FKEVAF2+ (Wako) Rick 2 MeER
DHBIZDINT

i 95 2k & JR 35 sRklic o &, Ak (Patel &3k)
& UA 572 (Wako) i & 2 5EMI © 48 B8 iz



REEDHEHEICDNT 29

mg/100m1
10.0 4
1(serum)
E 8.0
g
2 6.0
< 4.0
s r =0.97(p<0.01)
Y=1.03X-0.43
2.0 1
0 T T T T r T r —
0 2.0 4.0 6.0 8.0 10.0

mg/100m1
Authors’ method

Fig. 5. Correlation between U, A. test Wako
method and authors’ method

mg/100m1t
(urine)
50. 0]
°
T 40.9
=
[-]
=
= 30.
-
H
-
< 20.0
= o N=35
r =0.99(p <0.01)
10.4 Y=1.06X—-0.54
0 v
0 10.0 20.0 30.0 40.0 50.0
mg/100m1

Authors® method

Fig. 6. Correlation between U. A. test Wako
method and authors’ method

Table 4. Normal mean values of serum uric acid

Numbers Mean(mg/100m1)
of
Author Year Method subjects | males 'fema1es
KAGEYAMA et al 1972 enzymatic 170 4.7 3.5
colorimetry
MIKKELSEN et al 1965 enzymatic 6000 4.9 4.2
spectrophotometry
GJORUP et al 1955 ” 300 5.0 3.8
KITAMURA et al 1963 colorimetric 137 5.3 3.9
ALPER 1957 % 143 5.4 4.0
CROWLEY 1964 auto analyzer 5.6 4.4
KITAMURA et al 1966 ” 196 5.7 4.3
TISE REPORTER 1979 ” 68 5.8 4.4
FEICHTWEIR et al 1955 enzymatic 78 5.9 3.8
spectrophotometry

SNTHRIH L. METE, r=0.97, Y=1.03X—~
0.43 (Fig. 5), [RTIZ, r=0.99, Y=1.06X—0.54
(Fig. 6) T& b, MyE - Rkl & b BIF 2 B A
BoHoivrz.

4. AEHHELUHESRE

4-1. Mz

TR R R SERr & & ORI LA E I B iR =
MoBIcBET 2ME T, EHREZHTENZED Y
Dot fENAT 68 1, (BT 298, 0T 390 ORER
D OIRM U TE MG E L.

4-2. RERR

REZOMFEREMER, BFI1L5.840.9mg/100ml,

T 4.44+0.8mg/100ml T, BEFBEFICENTE
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mg/100m1 tmg/100m1
8.0 8.0 { Mean £S.D.
. .
7.0 0; 7.0
..
6.0 .’ 6.0
e T
4 ®
:0. ®
(14
& L
5.0 . { ]
® ‘ b4
[ 1] )
[ ] -
4.0 '
b 4.0 2%e
se°
L ]
3.0 1 3.04 o
®
[ ]
2.0 Z.OJ
-l - ot if
0 Male 0 Female
N=29 N=39
Mean+S$.D. { 5.8+0.9 Mean%S.D.: 4.4$0.8
Range : 4,0~7.7 Range: 2.4~5.8
t=6.67
p<0.07

Fig. 7. Serum uric acid concentrations of
normal subjects

51.4mg/100ml HMEER L, MEOMIicIE, #EE
KIWCEBERELZR D (Fig., 7).

5. &I

BIE, RKROAERL, ks oBE oE0EE
RICBITT 2880 h 308, BRECRAEREST Y
=~ TCRESTATROREORBENE 2729, B%
HEAEREICER T 2R EDIEL, —ROBKREE
THETESZAINTV ST &, #EIR~m{
THA. M, RELEROBNICHE - T, BTEEm
WA= YT F AV ~EBLEL TN, HEkKLBER
BUEORENEEREEIN TS (CrowLEY 1964,
BYwATERS 1964, PATEL 1968, WHEAT 1968) .

EHOE, ALA-T BEAY, RBOA T+ 7
AF—:& LTREREDH 2 b T 2 Patel ||
Bie—FRRZMARER, 77=2~ N-13b &k
¢ Patel JREICHA~T, RES V— 7 MoaEd &
BILFTINTHY, FREME - FEIC VT, miF
CIRERE SRIFUBERB I CENTER. F, C
OUBEHFEIL X ZRBOHER UA 72+ (Wako) 3
ERIFIMEETRLT:.

22 st B ANz 7o Patel 8302, ALA.-T #ic
LB REENELEE LT, REOBIKREICTAFATSE
R NORN b oY (I

IREEDREMEE, BEFRCL - TEPS B L0
6N TH D, Bucranan (1965) (T, Brdmin L
D%y 0.5mg/100ml F AR d & LT 3, Table
4. TR IMFERBES PEEEA TS, MEMEID
BHEBC X > TENL LN LN, FEETIE, BTFO
FHLF L0 1~2mg/100ml &g AR Eimicd 5T
EREWEESERTH S . EBH S Patel BHEIC L -
THIE LR EBEOIMEREMZ, Table 4. ORIEME
EHEEd B E, bR S (1966), CrowLEy (1964) A5
HELT0E, A= TF 54 F—HIck 2REEEZIE
—# L.

6. @

AutoAnalyzer-T B ZH W2 RBIEETH 2
Patel H®:ARET L, ROBEEER.

@® Patel EO70—4£41775 a%5HEL, + V7

5 —0Hh L%k (R0-1/1), 2HROEZOHRE F -
—7OREE 1 =0.056, L=0.0651vFirZz,
H3BHSZAT 4V F 4 v I~NDEZES YLD
B ediclL, BB -2 1dv v a0k
FERUMKER, BIFi7o—F v+~ 2B20 &8
T&.

@ [ERER, MFT103.6%, RTI02.58T&0,
EERERT, ThEN1.21%, 1.05%TH -7z,

® Patel i UA 72+ (Wako) #h& D E
i3, M r=0.97, Y=1.03X—0.43, R:r=
0.99, Y=1.06X~0.54 X BIFHENED 51
1.

@ CoOwBE U7 Patel ZHAFINT, 5 68 41
(BT 2901, LT 395D OMmFHREBEELHE L
R, AEM, 57 5.8+40.9mg/100ml, 3
14.440.8mg/100ml &75 D, HEMEENSED S
.

(EEE) W 2ICY RS, WML NP0
TAREHIRICRSET 5. ERICEL, mEhnR0r
ML AREEBHERE AR EROEHRICELS W
AHMLBT 2.
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THE DETERMINATION OF URIC ACID USING
MODIFIED PATEL’S METHOD

Yoshiko Nismmmura*, Hiroko Aoxr#*, Masaaki
Mirune** (Director: H, MoRrINAGA)

*Division of Internal Medicine, Institute for
Thermal Spring Research, Okayama University
**Qkayama University Hospital Misasa Branch

Abstract : N 13-b method for determination of
uric acid by AutoAnalyzer- I was proposed from
Technicon Corporation, but the sensitivity of
this method was insufficient. According to the
modification by Patel, good sensitivity was
obtained for determining of uric acid, but insuffi-
cient separation between peaks was accompanied.
To get good separation, Patels method was
reexamined by the authors, and the results were
as follows.

Sufficient separation was obtained by modifing
the flow diagram of Patel’s method., The mean
recovery rates of uric acid added to serum and
urine were 103.6 % and 102.5 %, and coefficients
of variation were 1.27 % and 1.05 % respectively.
The correlation between this modified Patel’s
method and the U, A, test Wako method was
recognized (serum : n =95, r =(0.97, urine : n=
35, r =0.99). According to our modified method,
uric acid concentration in serum of 68 subjects,
were 5.8+0.9mg/100ml in 290 males and 4.4+0.8
mg/100ml in 39 females.





