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Improvement of Urinary D-Glucaric Acid Assay and Its Application
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We propose an improved method to measure urinary D-glucaric acid (GA), which might be of value as an indirect
index of the activity of cytochrome P450 (CYP). This method was about 20 times more sensitive than existing methods.
Beer’s law was obeyed in the concentration range 5.5-66 ng ml—! for GA, with the effective molar absorptivity at 533 nm
and the relative standard deviation being 9.1 X105 dm3 mol~! cm~! and 0.69% (n=6), respectively. In addition, we in-
troduced the correction value {GA/Cr ratio X 10} of urinary GA by measuring urinary creatinine (Cr) at the same time.
Based on the proposed method, the GA and Cr values in spot urines of healthy persons and cancer patients were subse-
quently measured and the correction values of both groups subjected to comparison. As a result, a statistically sig-
nificant difference was recognized between the two groups.
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Fig. 1. Principle of GA Assay
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Fig. 2. Absorption Spectra of Sample (2) and Blank (1) Solu-
tions

Phenolphthalein monoglucronide: 1.0X10~* M, S-glucuronidase: 25.0
U/ml, surfactant: 0.1%, pH 10.3, reference: water. GA concentrations (ng/
ml): Curve 1 (0), Curve 2(53 ng/ml).
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Table 1. Comparison of GA™ Values in Two Groups

Cancer patients Healthy persons

0.356 0.116
0.210 0.203
0.462 0.190
0.361 0.133
0.179 0.210
0.298 0.252
0.217 0.145
0.166 0.114
0.265 0.152
0.204

0.154

0.100

0.218

0.241

0.253

0.334

0.155

0.197

0.292

Mean 0.279 0.193
S.D. 0.099 0.063

* {(GA (ug/urine 1 ml) /Cr (ug/urine 1 ml)) X10.
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Fig. 3. Comparison of GA Values in Two Groups



140

Vol. 128 (2008)

R2HEDOHEAMEN S, NABERIT, BFEHE
B E R U Ciat £RICH RN a0 s N7z,
Tiabb, NABEISHENITHEICE TS
CYP{EMEME /> TWD T ENHEE SN

% =

CYP 3, Mg ToRER#CEMRBIRE, F
IR L TREREEZREA-ZLTBD, £
HEALICBTSHEMERADS B IFLU LN ZD
CYPERLEEBDEEZEZLN TS, LEA->
T, ZOCYPEMEZME, EMICHET DI &I
K E, KEHEETHS. AWFETIE, CYPIHH
DIREELRVEDRY GAHIEEOKEETo
7. B GA HIEEE, B, SEE (e=9.1X
105dm3mol~!cm~!), E¥E (RSD=0.69%), 7=
EOREEAL, RP GA 2B, D IEH
WCHIET B EMTER., 5T GA EFRRFICHI
FELEZCrETHIET A EICKD, BEERHEN
WEFBHIZBNWT, MEMMAERIZEDDH I ENT
Tl LnLens, HEBREES DI < EERE
MM TERNWEYD, GBI SICHIERZEZHESL, £
DREETHIENDETHDLEEZLND.

P AR A, K& Tl OIBENTTH
N5M, Jis ARIO RN 5IZE W TIEEY Ot
MARERMEEIE>TL %, @WUBEYRGEEH
ETHE0ICE, BEFICEMBEE=Y) >
(TDM) ZA T\ 65T 5 2 ENNBEIT/R S0,
TDM DM &L 725 EMEREINT A—F13, Ron
IR, BRoNEEDEBEEEZNEEL THELNT
WEHITEBET, FHEEEOREIIRBRNT, M
B ERESR ERERRBLE OBRIZTZEST > X

ZLWONBIRTH %, R GA E D EFEZHIE
&, EREET, T O SRR 2 Rk DfE i
KR CE 5 EE A 6N, S8, Mo EYIRE-F
AR FHfE (AUC) 7s EITED < 4% 55t
D—BhZH 5 Y —IVITIR D RN TR SN 5.

REFERENCES

1) Fleisher M., Clin. Biochem., 26, 6-8 (1993).

2) Santrach P., Burritt M., Clin. Proc., 70, 493—
494 (1995).

3) Marshall M., BMJ, 328, 233 (2004).

4) Sogai M., Saishiniryo, 45, 1794-1797 (1990) .

5) Horai Y., Nipponrinsho, 46, 1097-1105
(1988).

6) Shimada H., Kagaku To Seibutu, 36, 465-469
(1990) .

7) Hunter J., Maxwell J.D., Stewart D. A., Wil-
liams R., Biochem. Pharm., 22, 743-747
(1973).

8) Colomni A., Maroni M., Antonini C., Cas-
siana T., Gambini A., Foa V., Clin. Chim.
Acta, 128, 337-347 (1983).

9) Sandle L. N., Braganza J. M., Clin. Chim.
Acta, 162, 245-256 (1987).

10) Mocarelli P., Brambilla P., Colombo L.,
Marocehi A., Crespi C., Tramacere P., Mon-
donico A., Clin. Chem., 34, 2283-2290
(1988).

11) EndoR., Soda N., Yamane T., Takahashi M.,
Chiba R., Shibayama A., Ishizuka A.,
Hanagami H., Igakukennsa, 40, 1545-1551
(1991).

12) Levvy G. A., Biochem. J., 52, 464-472
(1952).



