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Oxalate is one of the most important constituents in urine of urinary stone. But the

determination of oxalate in urine has not been performed as a routine laboratory examination

because of difficulty or inaccuracy in measuring oxalate in urine.

We tried to measure oxalate in urine by the newly developed enzymic method with ox-

alate oxidase. This method is not only simple but also accurate enough. The reproducibility
S.D./mean was 2.3~9,0%, the recovery rate was 95.2+4.0% (mean+S.D,)
With this method, the normal range of urine oxalate in 24 hours was determined to be

11.8 mg~39.4 mg, the upper limit was 40 mg.

By taking the regular diet which contains 500 mg of calcium and 1,000 mg of phosphorus a

day, the excretion of oxalate in urine was significantly decreased in the stone formers. This

suggests that the influence of the diet upon the excretion of oxalate in urine for 24 hours

is important especially in stone formers.
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BEAERINTOERVORERTH 5.

Bil, MIUSIZ X » THRI i, BEBBLERY
FCICEERE L 5 RPBBERRL, BIEHE
THBEN D TRL, BELESTHY, FHITIL,
ZTOHERERL, ERNLBREE2RSR5 &L b,
REFHABER LUNBROUMMRENERT &%,
FhxXh, arvva, ) v—eEfh GG —FaLK
) % 3 HEERAIE CHEBRE Lo T ol
T5.

MR G UL HE

RERFEEETHBRERREHAROEREES
G, IV, ToOXMBHELT, AREZEDOS L, B
BEEER T By, RHRE BMEEOWIER
BEULRFEAI.

EFEZ, RYERLEBRBER TR,
ZFOBAETS BELKEE AFFo - LD
MBTH HALPS %EAI€ T 582nm KRIED
Peak %> chromophore #4A X T, HIHKE
5T 582 nm DRHEOMIIS L BEEEY FHET
BEWHERbDTHE (Fig. 1).

e AT AFE R X 2¥D LBHTH
5.

1) 6N fg

2)1 N KEEr 1+ 9 oA

3) BEHE

4) EDTA-Na,

5) BB+ Y v A

6 ) MBTH (FIgf3)

7) HALPS (F{Z{L¥BF%ERD

8) 7AarE vEREEEER (D) CHES)

35 19854

9 ) Horse-raddish peroxidase (Grad I) (Boe-
hringer)

10) B LEs % (barley seedings) (Boehringer)

11) fE#EjR (Shirasagi) (REFERTHE)

12) 277V v

SINEE AR UV-260 &,

WEHEr Fig. 2 wRT J&<K, BERLLRR
1/100%%& 0 6 N HCl iz, I <ER LR, 147
B0 02M EDTA-Naz #i%, | N NaOH X
LT pH %5.6kiT5. DT, ¥fF Iml B
h 80mg DEMK (HH2LU®, EEETEMEILL,
AF7 Y vEBTHSHCTEELL LS D) 2Nz 10
SHEEET CERL, £C, 1057, 3,000rpm T3
WL, [F¥E¥% millipore filter (0.45um) TFEB
L, ZoFBRETOME (Fig. 3) Kfva. &
5 LT bhi-Ric 0.12M BRIHEEEER (pH5.2)
iz, AR, 14.5mUjpl 7 A 20 € v EREEINEE
REML T, RPEETh TS ERODD T A2
NE VR SEL Tk <. 2¥k, 4mM MBTH,
66.7 mM HALPS, 250 mU/pl <= A% o & — €%
mxz, RIEEI® OD 582 nm »FELTEE, DO
TEBRERY L, LEZBEBRLDoD, 37°C
455 RS OD 582nm DT AR E 2. BEO
emM HH0TH B Ehbh, FERFOBEBREBELYE
Thil, 24HRPEBIHERE RD OIS, Ik,
A, mUSOREYBRBINLD.

&, bhvbhiX, MECRRHEZRVWOED
FIRTRFPEBROERTY B /t\, FEOHFHEEYE
it

1)1,2,8,4,5,6,7,8, 9, 10 M EBMBKLIE
BL, FAERT, BEEEEL 40D 582nm &0

COOH o

COOH Oxalate Oxidase 200z + He 0
(Oxalate)

N-CH3
+ ~CHz-CHz-CHz—~SOsN.
@; P @-NH CHz-CHz-CH2-SOsNa
(MBTH) (HALPS)
2H2 0 @\—‘N“C“s +
POD s/L N-N =®=NH—CH2-CH2—CH2—SOaNa
(Chromophore)  EmM= 80
———= spectrophotometry 40D 582nm

Fig. 1. The principle of the determination on oxalate in urine
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@® urine collected in 1/100 vol of 6N HCI

® mixed with 1/4 vol. of 0.2M EDTA-Na: (pH6.5)
® pHS5.6 adjust. with

IN NaOH

addition of activated charcoal
(80mg/mi)

10min at room temp.
with occational mixing

centrifuge :
3000 rom, 10min. 4°C

suspension passed through
a millipore filter (0.454)

charcoal treated urine sample

Fig. 2. The method of the preparation of charcoal-treated urine

FOEIEMR L RD 5 L ARC, RKRIGROFHEEY
THB HeOz 1o Th AR OIEREfR IR & SR> 7.

2 ) FEHEOBIEN, K& 40D 582 nm OENZA S
NBED I ERDIH, NIEADBEORFRERIC
DWW, RIGHK 800 L Hich, BER% 10, 20,
30ul fnx, Mx7cfREEL 40D 582nm & DRIEY
FRaNAR

3) AREEOBRMA 251D 10ZDBERC S
WTC, TRER6EDREER I /L - fe.

4) EIREEY AR D BT, FEHFOI0ADEERFR
FhoWT 1.25 uM o Y v 2k HmhnL,
40D 582 nm DHINGH S IRINERE O BIEKR A R 5,
ZOEER &£ 4 ETORI o T,

5) MBBED 23 K, H A7 A 500 mg/day, Y
v 1,000 mg/day, 1,800 Kcal/day o—E/% 3 B
BRI, FORKT Thth, UBHBEZRX

W24 HIRPEBBFI A HIE L. T, KL+
DEREY BB IR L 7.

6) D\ T, ARFORBIERBEZCOVTH
U C24RERIIR R D EBBEIE B A T E L 7.

] g

1) Brdtdhin

BREES LU BB KEORE L 40D 582 nm
& ORflic iy, EEREE 7 #M, OD 582 nm 0.280 %
THRERBEFRRE S (BRBE 9#M, 40D 582
nm 0.360 Ll ETIXEMRBIRC 7 570y ~) (Fig. 4).
2) BEEESUREREL B 3 SRETIE, 116
TR BT, MxicRESE 40D 582 nm & o
CERBGIE bR (Fig. 5).

3) RA—fkRIEe X5 BHME Table 1 oI &

S.D. o0 0o
{ ran % 2.8%~9.0% (mean+S8.D. 5.9+2.0)
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urine sample 10 ( 20) uL
500 H:0 425 (4'5) ul
l nt 0.12M Na-succinate (pH 5.2) 50 «L
. 14.5ml/uL Ascorbate oxidase 10 «L
micro cell
incubation at 37.0°C, 15min.
0.5M succinate 130 «L
' H20 100 «L
| 4mM MBTH 50 uL
500 66.7mM HALPS 10 «lL
uL 250 mU/ 1| Peroxidase 5 uL
mixing

l—> spectrophotometry at 582 nm:-«--eresesneecene E;

10mM/u] oxalate oxidase 5 uL

incubation and mixing
at 37.0°C, 45min.

spectrophotometry at 582 nm s treeetraranes [=7)

4E=E2-Eq
Fig. 3. The method of the determination of oxalate in urine

4 Ox.alateI s , 0.4

3 0.3
o~
3

© 40.2
=]
S

40.1

0 2 4 6 8 10 0 2 4 6 8 10

Concentration in Reaction Mixture («M)

Fig. 4. The lineality of H.O. and oxalate determination,
The lineality was obtained from O to 7 uM of

oxalate sodium



B4k - @ RPBERERE 401

0D 582
(x107%)

200

100 -

20 30

Charcoal treated urine (u1/800 «1)

Fig. 5. The determination of oxalate in charcoal treated

urine and its lineality.

Eleven wurine samples

were measured and good lineality was obtained

THbH (Table 1),

4 ) VRIVEBEEINEL 95 2+4.0% (mean=*S.D.)
%7 (Table 1).

5) o4BSHIREERHHIRLY, AP X5 L, B
BT, HAvva, V) yv—ERERIITE 25.6+
6.9 mg (mean+8.D., n=19), —EREREKIL 21.7
+7.1mg (n=24) THo7z (Fig. 6). L7Ai-»TE
BT, WRABIREL, 1 H 11.8 mg~39.8 mg,
FRRxH 40mg &E 2 Hhi.

6 ) ERAEOUIHIRFERIFEE, —E/H
Tl 34.3+18.7 mg/day (n=18) TH B DXL T,
—ERHTIE 21.75+7.5 mg/day (n=18) LHZED
BRI (p<0.02) (Fig. 6).

=z z=
R OER ) L~ Y s OFFIRBOBEIE, Hr

vy AREOEL D b, BEBEEOCELOH, 15
BIRECHENE FoL wbhTwaY. 7,
Robertson b, RPEESEEIEEORNYY, KRR
BT main risk factor TH bh, hypercalciuria
RREEEELLOTRARVERRTNEY. ¥,
BARSOGH» L, BEE» vy Y AMERVRRE
i, LnIBERLLTVWEREXS L, BARE
o risk factor DO &0 & LTOBBOBELYMS &
ERELDTEETHS. LR TZDEND, R
FEBOERL, REFEABECREGSEHRDS 5
X CUHBEREGE V2 5.

B HEER % b OBEROER DWW, ZhiE
T, BRIEIENFEDERINTE . B~v
VS ) TEEESS,  WESPHEDY, BESIED,
FEFBHAHED, RTRATUEDD, BRERT,
HAZw= 57—k Zl ks n—< b



402

WRICE 31% 38 19854

Table 1. Reproducibilities and recovery rates of oxalate in urine

reproducibility

(mg/day)
Mean = S.D.{*)

T.Y. 18.2+1.11
s.C. 17.5+0.65
S.R. 36.1+1.99
u.s. 52.6+2.68
S. S. 25.0+1.85
T.K. 12.8+0.83
K. T. 37.7+1.88
K. T. 129+ 1.17
K. Y. 100.9+ 2.35
T. K. 11.1+£0.94

recovery rate

(%)
%(%) Mean £ S.D.
6.1 98.2+ 5.57
7 97.4+ 3.25
5.5 96.3+4.77
5.1 89.4=5.03
1.4 103.0+7.85
6.5 95.9 + 3.82
5.0 90.0 + 2.65
9.0 91.4+4.30
2.3 97.2+2.31
8.5 93.6+ 3.98

i
5.9+ 2.0 (%)
(mean+S.D.)

!
95.2+ 4.0 (%)
(mean<S.D.)

(*) measured 6 times for each sample

774 =k, FEFETFOHEKEL LHERED
W|ED, ThEThIhTERLY, ZhboHFEl,
BEVRBETH T b, BEHTRESFThH-1h, b
DY, BENRFTLECREEREZE L )k
TeIEHEY BT AR EOETADH Y, ¥, kD
BRI, Tobb, BRUUREERC, BB KRR
ok Ve BERIEE T RIGROE I THS T H -
7o,

Lo LEFEE, EXM7ERESE (pH £ — % —,
B, KB LHEARECEBRERY
K5 EMTE, Lhd, Fig. 5, Table | o Z
L, BEVRSWROBORZ LD TH T Fi,
FEHECRNTIE, RFEBH L~y sTHBIE, B
BAFTAERIE T S T EEN X hTH H (pH 5.6),
RO Ik E DBRZ: (charcoal JEL) Digds,
RPCBATHATRERE DD S, BRONRGETHS7
AN E VRO IIE (7 A 2 1 v IR LEERAT
MBC X B) HeEhTwb 8, RERIGOEEDOY
W RIERE ATV 5 A (HALPS *MBTH) #&
E, TR TORTELDTT R TEE VLS.

OETD, 24EFMIR FEERPEN R o IE R o
TIL, THhETHWAWARERES, 19665EEE 5 L%

HRCIX->ThINTEY, 24.4mg/day~33.4 mg/
day TH% (Table 2). bhibhOB/fE 25669
mg/day b ZhHDEEFEDORNSDTH T,

L»L, Zhicofdcr, RFENN—ETEK
<, iU vEbHD. —Hic, R
BElt X h 2 BT, AELDLBRINS hicd 02310%
RBOKKED L L TR TER I hIRPE BRI h D
LON0HGE LD, TD5L, 0L X7 RA2LEY
iz, #4057 vy vic, BOIXsY = — L BY
BT A RBRICHEE TS LWbh T h2®, R
BRI, EEN, HERCREORENAEL
LEZLRS.

CHE CORRKOBRECIL, BgH» LYy sfERE
Fix, RABRECHNT, RPBBIEESS &
FT23DLbNE, TETHHETHLOLHHM
ThHEDIBEAER, BHBAEDD & TORETHD,
FELA DB IXETRHIC, BBD B\ NXFOREYE
DERREDOH VAT R ER LI WIeH L » TR
HisRED S B,

bhbhoBE T, HRCRFERI® TV &,
BEBREOHN, FERBEL YL, RPERE
DHEWEADAEBR, ALY T A Y v—BAR T2
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controf subjects

stone formers

regular diet reguiar diet
before after before after

oxalate oxalate
in urine in urine
mg/day mg/day

80 - 80

70 -170

5;— W - 50

sl 440

343+ 18.7-
(n=18)
30k -130
25.6+6.9
(n=19)
21.7+1.1 21775
(n=24) (n=18)
20 -120
N
10 X Y 1 10
T T T T T *o

Fig. 6. Oxalate in urine in the controle subjects and stone formers
before and after regular diet which contains 500 mg of calcium
and 1,000 mg of phosphorus per day
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hOERFOHEBEFEYHE LML TR ELL..

= B

1) BERBALERY B\ o RPEBRBE R (L)
1, BEVETH L ED Y T, TOBENE
LhDHETH 5.

2 ) 24 W] JReP BB PR BOTEF W B X%
11.8~394mg T, E¥LRIIH O0mg FTEEL
Lhic.

3) Ay a 500mg, Vv 1,000mg O—FER
HR (RFHIIR) @ X b, EEEETIE, 24RRIRS
BHEMBEAEECETL, chbofEABEORR
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Table 2. Comparison of the normal ranges of oxalate in urine for
24 hours between the authors in Japan

reporters methods or ?r)u(adrai:\z
in Japan first reporter (mg/day)
Takasaki 1966 Yambro 201+ 9.9
= Hodgkinson
Ito 1978 (colorimetry) 30.2+ 1.5
Suzuki 1980 ” 27.2+ 14.3
Honoki 1980 ” 269+ 83
Yachiku 1979 Yachiku 29.5+12.6
Ueda 1984 ” 29.1%+10.2
Takeuchi 1981 ” 31.3+11.0
Benett
Ogawa 1981 (radioenzyme) 24.4= 6.9
Yanagawa 1982 Gas chromatography 32.1+10.4
. Ichiyama
Ichiyama 1983 (enzyme) 334+ 85
Present study 1984 ” 256+ 6.9
BRTOENDS, BB LR FT 5 R OEIX DN BEHRBE-OHHHE-BKL T R
BT R ERAFIREOBEEMIRE I . hEBCEET A 8ET. £ 1#H KRPBEBEOF LY
HEEE DWW, BWRESE 70 286~290,
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