WRICE 34:225-230, 1988

RPEREEF » b (Sigma) OHBHEAE

FRIL R ER AR EEE (EE  RNIEESRSD
® F E — K JI H E

A MODIFICATION OF ESTIMATION OF URINARY
OXALATE USING SIGMA KIT

Shoichi Esisuno and Tadashi Oukawa
From the Department of Urology, Wakayama Medical College
(Director: Prof. T. Ohkawa)

The Sigma kit for estimating urinary oxalate is an enzymatic procedure. However, some
errors were encountered using the standard assay system of the kit. Firstly, an overestimate
of oxalate may arise from the oxidation of ascorbate during the alkaline wash stage of the
extraction of oxalate from urine. Secondly, an underestimate of oxalate may occur because
of incomplete extraction of oxalate.

A modified assay system for measurement of urinary oxalate using the kit is reported.
The following points were modified: urine was diluted two-fold with 0.2M EDTA and and
0.2 M citrate buffer (pH 3.0), oxalate from urine was extracted with 0.06 N sodium hydroxide
to prevent the overestimation by the oxidation of ascorbate, and a plate mixer and addition
of a small magnet to the vial were used in the steps of both absorption and extraction of
oxalate to keep the accuracy of the estimation.

The linearity of standard curve, reproducibility and recovery rates of the modified me-
thod were studied, and good results were obtained (linearity; r=0.999, CV of reproducibility;
5.3%, recovery rate ; 101 % (300 xM) and 1039 (600 xM). A good correlation was seen
between the modified Sigma method and high performance liquid chromatography (r=0.991).
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Table 3. Recovery rate using standard assay
system

Sample No. Urine Ox  500uM Ox added Ox found recovery rate

(uM) («M) (M) (%)
1 228 603 375 75
2 133 531 398 79.6
3 126 487 361 72.2
4 199 599 400 80
5 109 489 380 76

(NaOx in a urine)

(mean *SD 76.6*3.3)

(Na0x in dist. water)

102 209

Oxalate concentration(zM

Fig. 1. Calibration curve using standard method in water

and a urine
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Table 4. Is an acidification or adding of ferric chloride better?

Sample 0D(590nm)
"H0 4m + 6mM 0X 0.5m + Hy0 0.5m0 oo 1272
.H;0 4o + 6mM 0X 0.5m¢ + 1N HCZ 0.5mf --------------o- 943

.H,0 4mt + 6mM 0 X 0.5mé + FeC£3(1N HCZ2) 0.5mé---- 932
.H;0 4mt + 6mM 0 X 0.5m¢ + FeC23(3N HCZ) 0.5me---- 914

AW N R W N

. Urine 4me + 6mM 0 X 0.5m + H 0 0.5ml ---swsereremsermooosees 994
. Urine 4m¢ + 6mM 0 X 0.5m¢ + 1N HC2 0.5ml
. Urine 4mé + 6mM 0 X 0.5m¢ + FeC#£ 3(1N HC£) 0.5ml--- 825
. Urine 4m¢ + 6mM 0 X 0.5m¢ + FeC£3(3N HCZ) 0.5m¢--- 869

952

) 0D (59@nm)
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mmf
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1 5- 15
Ascorbic acid(final mM/L) to 2@@uM L NaOx solution
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Fig. 2. Influence of ascorbic acid on urinary oxalate
determinationusing standard method
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Fig. 3. Influence of NaOH concentration for
extraction of NaOx and ascorbic acid
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Fig. 4. Oxalate extraction rate of 0.06 N NaOH/0.2ZN
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Fig. 5. QCalibration curve using . modified method
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Fig. 6. Comparison of oxalate concentration between
modified Sigma method and HPLC method
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Table 5. Reproducibility of triplicate determi-
nations using a modified method

Sample Oxalate concentration(zM) CV(%)

No. 1 2 3 mean* SD

1 120 118 13¢ 127+ 8.1 6.4
2 272 234 220  245+23.5 9.5
3 468 463 465  465% 2.5 0.5
4 214 210 201  208* 6.6 3.1
5 71 80 72 74% 4.9 3.4
(mean) ,3
Btk o\WT
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Table 6. Recovery rate_using a modified method

Sample Urine Ox added Ox Measured Ox  Found Ox recovery rate

No. («M) (M) (M) (M) (%)
1 260 300 554 294 98
2 325 300 647 327 109
3 202 300 529 327 109
4 114 300 419 305 101
5 135 300 445 310 103
6 208 300 510 302 100
7 199 300 494 295 98
8 186 300 475 289 96
9 135 300 525 290 96

10 126 300 429 303 101

(304%12) (101%9.5)

Sample Urine Ox added Ox Measured Ox Found Ox recovery rate

No. (M) (uM) (uM) («M) (%)
1 260 600 925 665 110
2 325 600 985 660 110
3 202 600 801 599 99
4 114 600 701 597 99
5 135 600 744 609 101
6 208 600 719 580 96
7 199 600 801 602 100
8 186 600 779 593 98
9 135 600 843 608 101

10 126 600 789 663 110

(617£32) (103%5.3)
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