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EVALUATION OF THE ENZYMATIC METHOD USING
OXALATE OXIDASE FOR URINARY OXALATE ASSAY

Yoshihide Ocawa, Kazumi Yamacucui, Tohru TANAKA,

Makoto Morozumi and Ryuichi Kitacawa

From the Department of Urology, School of Medicine, Juntendo University
(Director: Prof. R. Kitagawa)

The principle of this kit method is that urinary oxalate is extracted and subsequently assayed
by measuring the amount of hydrogen peroxide produced in an oxidation reaction catalyzed by oxa-
late oxidase. The reproducibility and accuracy of the method were tested: the within-run and
day-to-day coefficients of variation were 5.4~20.0% and 16.1~18.09%, respectively, and the overall
recovery rate of the added oxalate (5~25 mg/l) was 40~50%,. These abnormally low recovery
rates may be related to the presence of sulfate and phophate in the extracted fluid. Therefore, the
above method was modified by performing a recovery test by adding 25 mg/l oxalate to all urine
samples. By the modified method, the correlation coefficient obtained between this method and
the ion-chromatographic method was 0.851 (p<0.01). Urinary pretreatment with either acid ferric
chloride or EDTA vyields a higher recovery than with HCl. However, a good correlation of oxalate
values is consistently observed for HCl-processed urine as measured by the above two methods. If
the interference of ascorbic acid is negligible, no special urinary treatment except for HCI is necces-
sary. The 24-hour urinary oxalate excretions were 24.44-9.1 mg (mean4SD) in 8 healthy males

and 19.9+10.3 mg in 24 calcium-stone formers (21 males and 3 females).
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bk Sigma #HX bRt S hic. BiEvHBEA17
iz Iml A, W559RE 5 RIKBHB TS, 2ml
DFEEKCTEHELEL, 02N OKERILF 1V % AT
BEX X DT 5. Th2hoKsBRRSCRE
K, Fx75 v 7L LCoOKO0Iml #inx 5,
ThENCEBRE A B%% 1 ml 20z, BfL,
31°C 2054 v¥ 2~ F5. K2ml k0B
DERI%, 390nm TF5 v rwHBE LT, BHE
% H3Z 557 Double Wave Length Double Beam
Spectrophotometer W CHIE Lic. AL HE IREE
B84 (24.8:3.38), M v v AREEEEUSL
(49.7£10. 9%, $21, % 3) OURHLER (0%
EFvZraix—1 2ml iFIMULABRCER) 217
v, BIABTO—BERERCCEEL, BB
ExfTinote. MBS BT 5 RN EERS 1 B
b, HEEHFERAERMCB LT F BEriTihot.
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A 4 L LRI T 0.5~100 mg/l DEEE CEAREI
FEERL, HHELEE CThotc (Fig 1) 158Gk
DREANER 5, 10, 25 mg/l OEMEER X HML
E LA X v B bh R mENE T ERERE R L
7= (Fig. 2). L» L, E#EfHRLREyvIrEl
FoVRINEIL A X b 18 5 e iRINEIER O FEIET45%
ThY, EEMFE DR TRFEBRREYRDHT
CRARTRETCH o1, Eie, BRE XLT5»0
EDTA?, BB T8 7x E 0 Ry v 7V ABER X5
EARER & O B O EIRR I R & T2 Table |
RRTZELTHDB., o C, HMELEINEETE
#iEpl (Fig. 2) # T35k X)), ROEBREC
SV 25 mg/l DEEBY th Fh ORCEHEMN L CHE
Lic. Tihbd —HEIHVEFRNEER 25mgl
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Fig. 1. The relationship between the absorbance of the
final color and the oxalate concentration is

linear.

Dotted lines represent 95% confidence

limits for line of regression.
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Fig. 2. Three levels of oxalate were added to each of

10 urine specimens containing normal amounts
of oxalate (10~30 mg/l). The overall recovery
rate was 45%, but the relation between the
recovered amounts at 3 different levels is linear.
Dotted lines repressent 95% confidence limits
for line of regression.
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Table 1. Effects of pretreatment with HCI,
EDTA, or FeCl; on recovery of oxa-
late. Ten fresh-voided urine samples
were pretreated with HCI, EDTA, or
FeCls.
Urine- Initial Oxalate Recovered
processing  oxalate added oxalate
substance (mg/L) (25mg/L) (%)
HCI 7.59+2.53 21.15+2.53 54.181+6.44
FeCls 7.13+2.40 24.30%2.47 68.71+5.48
EDTA 12.551+4.28 29.18+5.06 66.54+4.46

Table 2. Reproducibility of enzymatic method
of urinary oxalate.

mg/L.
n Mean SD CV.%
Within-run 5 4,62 0.25 5.4
5 11.62 2.32 20.0
5 19.56 3.33 17.0
Day-to-day 10 13.72 2.47 18.0
10 25.98 4,18 16.1

BMLdb 02 ThEFRMEL, TORBOBEBIER
FWE L. T 0k oBBMEYRE LicgRTo
CV % 5.4~20% THotz (Table 2). 7ArarE
VEBOTHBEL UL, RS5REBCHLT7 A2y
vE 1, 3mmol/l # Zh FhifFMLEE TS LT A
24 € Vg | mmol/l HINCFH 13.81 mg/l, 7 A =
A ¥ vl 3 mmol/l FNTHH 6044 mg/l DEERN
T% (Table 3). %%, 0BREGBORLIVBOLILRE
BB YRR LA A v v b V57 4 — L%
HB LI L2 5, #Er% LR ICHBIBFRNR S hic
(Fig. 3). %72, zh% EDTA FiidiEibsE %

IReb « BER

Table 3.

1953

Effect of urinary ascorbic acid levels
on oxylate assays.

Ascorbic acid(mmol/L) added to urine

Sample

None 1 3
1 13.87 27.74 68.48
2 11.47 26.76 73.03
3 6.56 18.04 $6.76
4 4.56 14,79 80.70
5 5.19 23.36 65.88
Meant SD 8.33+3.68  22.1415.00 68.77+8.22
Table 4. Comparison between enzyme method

and ion chromatography for measuring
urine oxalate pretreated by 3 different
methods. A significant relation is
observed between the HCIl-processed
enzyme method and the chromatogra-
phy method. A good correlation is
observed for HCl-processed urine as
measured by either method.

Enzyme method lon chromatography

=@
0.785

} HCI-processed

} FeCly-processed

pPhoomEE

* * %k @ } EDTA-processed

0.768 | 0.778

% | NS | NS. Izl
0.780 | 0.401 | 0.342

*%x | NS | NS | #% @
0.898 | 0.538 | 0.576 | 0.834

*% | NS. | NS | =# * &
0.790 | 0.545 | 0.444 | 0.849 | 0.748

* % P<0.0t * P<0.05

N.S. Non~significant
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Fig. 3.

" Oxalate as determined by ion chromatography
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Comparison between enzyme method and ion
chromatography. Urine oxalate in 40 different
urine samples was measured by the enzyme
method and by ion chromatography.
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A Crider B X b 1984FHE X h, FEN
HETH VERME LR CHEE Shie. KRS
EMNTHILUSY, FaRLY Xk bissh, BHES
L OEMENRER S RIFEBEIh 0%, AN
DF L FTHY, HTLINBEERCER,SRETE
HEMEETHD. Lichi T, AEOBRIETR-
TR, T=EoMBEARRBE Lo THLARLE
V. Y, KB C Crider 604 UiciRmEIRERE
100%i%TH%. Lo, HEOFy b EAVTE
e T 500 Btk LA EO RV v A VR IE LIciER, E
WL W TH LB 25 mg/l OTRMIENTERL 40
~50%THote. TORRE LTREROBEDE T
BALWMERL BB EZ2bNRA. Crider HILX%
LI X s il o BR TR L BB hb & L
TWBY, MBI+ Y re<t 7574~ X5
SEHRT & L RPRB L SR TBRESh
FICHHERCER > T\ 5. RPOFIEE & BEEER <
H TR O TIe 5 0 ThB LT5 L RLER
BELEZXB® 2T, LT, ZThboWE

DPRIGETCIFEL, BFEEELTIWEES S,

2T, BEOX » b OEMEIRKRSMEVWZ 2138
BXIEWELT, ThXhoBfEey LTER 25
mg/l #HEMLicdo L ERCBEL Th & ORED
BEYRDHZ LT L D IERCUNENTREE LS.
COFENEEETHEE LA A v v r57
— X APE LKA FE LEEREEY R T LRI
EBINI. b5 —2o0MERILT A=Y VEROTF
BChHD., 7 A2NE YEEOERYE T ERNRA
LTWwa il b B EXTE v, oML
Crider 5, BEEMER L 7 A2 vBERY

Table 5. 24-hour wurinary oxalate excretions
reported in the Japanese literature.

Author Method aﬂ:gggf;:}aﬁ
Takasaki (1966) Yarbro 29.1+£9.9
Itoh (1978) Hodgkinson 30.2%1.5 (sE)
Yachiku (1979) Yachiku 29.5+12.6
Suzuki  (1980) Hodgkinson 27.2114.3
Hohnoki  (1980) Hodgkinson 26.948.3
Takeuchi (1981) Yachiku 31.3%11.0
Ogawa  (1981) Bennett 24.4+6.9
Yanagawa (1982) Gas chromatography 32.1+£10.4
Nonomura(1985) Ichiyama 25.6+6.9
Ogawa  (1986) Ion chromatography 25.119.0
Ogawa  (1986) Crider 24.419.1
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Wb o kRS SR nx b o L X DR
L. Linl, SEOERELA+vre<r 77
5 —HE X B B CIERALIE R 0 B B R
L, EDTA, tE SIS CHBIMEH /LD -
7o, ERBMEROBRENEI IS RUED 1 +
Srm= 757 —LBMEEL LHEEMNIVLE
I, B kB RED RABERLEN L
%y bhb. KB HRAEHRCBETHHELD
o4 EEEEE I O 31 13 AR EEE R LT
1= (Table 5).
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LEkE L BRBAES » FIMENFRTHET
5%, EEERE O LB CRERELE S, £
FA 2 L EEER (25 mg/l) HME O BT LY
FrEC RIETEETHD. 7ALVE VEBC LB TEHD
BB, TORBROHEYEM LIS X TRV
IWHETHD LELD.
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