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RENAL OXALATE EXCRETION FOLLOWING ORAL OXALATE
LOAD IN PATIENTS WITH URINARY CALCULOUS
DISEASE AND HEALTHY CONTROLS
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Toshiro Fukarani, Shu YasukawA and Tadashi Oxawa
From the Department of Urology, Wakayama Medical College
(Dircctor : Prof. T. Okawa)

Oral oxalate loading using sodium oxalatc or a vegetable juice was done 1o evaluate the intesti-
nal absorption of exogenous oxalate in 30 patients with renal stones and 13 healthy controls. Fifteen
calcium oxalate stone formers, 7 non-oxalatc stone formers and 10 healthy volunteers were given an
oral loading of sodium oxalate (500 mg). Urinary oxalate increased promptly, reaching a peak value
within 4 to 8 hours after administration of a synthetic oxalate orally in a fasting state. In calcium
oxalate stone formers, the mean increment of urinary oxalate and the bioavailability following oral
sodium oxalate load were significantly higher than in the healthy controls and non-oxalate stone for-
mers. Furthermore, intestinal hyperabsorption of oxalate in our criterion was defined in six patients
with calcium oxalate stones (409%,).

On the other hand, eight calcium oxalate stone formers and three healthy controls were given

vegetable juice. Urinary oxalate was increased only slightly after the ingestion, and there was no

difference between calcium oxalate stone formers and normal controls.

These results suggest that a certain hyperoxaluria might be induced by intestinal absorption of

exogenous oxalate, and that the hyperabsorption might indicate « possible risk factor for calcium

oxalate stone formation.
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Fig. 1. Urinary oxalate excretion following oral
Na-oxalate (500 mg) loading
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Table I. Urinary oxalate excretion (4h) before and after the oxalate loading

Na-oxalate(500mg)

Vegetable juice

Oxalate Oxalate/Creatinine Oxalate Oxalate/Creatinine
(mg/4h) (mg/mg) (mg/4h) (mg/mg)
Fast 6.7+3.9(n=10) 0.028+0.014 4.1+0.6(n=3) 0.018+0.003
Controls
Load 30.4+15.5 0.122+0.056 10.6+4.7 0.035+0.018
Fast  5.4+2.6(n=15) 0.035+0.024 5.3+2.1(n=8) 0.026+0.013
0x. stone former
Load 34.8+10.1 0.219+0.120* 8.9+2.4 0.041+0.016
Fast 5.7+1.0(n=7) 0.032+0.009
Non-0x. stone former
Load 28.4+7.3 0.156+0.084

(The results are expressed as mean+SD. * p<0.05; compared with non-stone former)
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Fig. 2. Urinary oxalate excretion (4h) before and after the oral Na-oxalate loading
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Table 2. Urinary oxalate excretion (24h) before and after the oxalate loading

Na-oxalate(500mg)

Vegetable juice

Oxalate Oxalate/Creatinine Oxalate Oxalate/Creatinine
(mg/24h) (mg/mg) (mg/24h) (mg/mg)
Before 33.8+10.0 0.026+0.008 41.148.1 0.026+0.009
Controls - -
After 79.0+34.5 0.053+0.016 55.8+4.9 0.031+0.007
Before 37.5+12.0 0.039+0.021 34.1410.7 0.029+0.012
Ox. stone former -
After 134.8+57.1* 0.119+0.060** 47.9+10.7 0.038+0.014

Before 31.8+6.2

Non-0x. stone former

After 87.8+21.7

0.036+0.012
0.089+0.037

(The results are expressed as mean+SD. * p<0.025,** p<0.005; compared with non-stone former)
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Fig. 4. Urinary oxalate excretion (24h) before and after the oral Na-oxalate loading
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Table 3. Bioavailability (%) of loading oxalate

Na-oxalate(500mg)

Vegetable juice

Controls 13.3+10.0 5.6+1.5
Ox. stone former 29.0417.1* 5.343.5
Non-0Ox. stone former 16.746.9

(The result are expressed as mean+SD. * p 0.025; compared with

non-stone former)

WD ARERCKT5 bioavailability #LIFo
mL kD=

Ox. excretion after loading
(mg/24h)-before loading
(mg/24h)

. . oY=
Bioavailability (%) loading Ox.amount

x 100

itk EDANEBRETER Y v 4 500mg ©
AR CITEKERRE LT 3358mg XL, B¥EY . —
A% 262mg E LTEHE .

TR X BB T, BB Y Y ADART A b
CRTHBEBRI LY AFERBERED bioavailabili-
ty BXRBHE S LB AR ABENOEM LT
B s EERCHL, W2 ThH-T. 7k, BH
LEBY SR LEVWERHL O ZITS B
51z (Table 3).

75, BT = — A% AT OEBRAT CIXERH
BRALEBA V> MEGRER L CBT S, ARE
D bioavailability Zit 4 ZFITRER LI - 10
(Table 3).

GYERET + U v A AR O EBEEBOTER
o EREPHBEED mean+2SD mibRe 5 & 150
mg tinh, ERERBEEIHF 6 ARThI LodE
WEX¥RLI. ¥ 7, bioavailability & @it D
ERE®33.3%ET HE, 2AROERENEBLN
fo. b, BEEESEEABER CIERIEER X
U biocavailability O & bz LEED LRERE X
BEEBRI AR BRI o e

% =

AN vy MERBEC R BRI R E LT 5
iRE1%, BEC Robertson 549 # 35\ 3 Revusova
LORLHhHEIhTED, REEEHEHD risk fac-
tor O—2& LTEERMRIEI B VoY ARIELR
BB NEThUEBEERLDOTHR EWS5ELT
REEEIhOOHBLIATHS.

Uin Lighih, = OBEMRIECHRRRBA L T

AEBRIRTHWIRWRIETH B LT - THBE T
L, BTOEBBRD 7 V7 5 v ADHEN? BB WILE
BOLERORBEE® 20 FERYRD 5 LT3R
EXABRBH, TOFHMHIIBEEVW D EER
BRIIFB-Twigw. i, RPEEEE X I1F3
NREERE © BEX K O\ T, Zarembski and
Hodgkinson® 2 RPEEBEETBITBE TDZ DRIL
CEOVERTAZ EERBTEF — 22 BE LD
1LU® & L, Hodgkinson (1978), Dobbins &
(1980 )15, Hesse & (1980)2 33 X 0% Marangella &
(1980 Pz X b, Hrvy AEREZECR VT,
e COBBORMPBTIEL TS5 5 2 &AL
RRIhAHMENRHIN TS, i, BCEBOE
BFTORIM 2 v b r—AREEREZTRZLRIH - T
ETHHEDILLNB X 5D, Hvy AMERE
F B0 5/ EMER O RIVSEERCB LTI ARV
HEhooh D, TOFERMEORBIIFERSHE
PHODOBHEETS LD LB 5.

BEORN TIE, BEHI Y v ARREBTLMS
EERCE RS LB e, TR ERBE D
BIRD L, Btk 4 ~ 8B T2 D RrhEhl B
BECETH EMNFIRE. ZhH0RIRE X UHE
B, BB Ih TV AEROBEE L L —
KL TEH2MIO, BENTERI KRS FHCRIE
NEBBPALL, ALY A LBAFETHAS D L #E2
bha.

¥l, SEORNTIIERS Y v A0KEOARMN
RpEBR R RIS THEL, BRIy AR
BERVRBRER LU B EeERAAEHCLLT
BEHL, Land, £0 biocavailability 5\ &
WD THRBCERNE bR, ZoZ LinER
NNy ARERBE BT B BB R R A RS
EROERESR L0 LOBE CORNAEELRT O
—OTHBZ ERTRELEBL SO MhiREEy
bhie.

L LiEMs, SRERE LTTRRL BRCEL:



1778 WRHTE 32% 128  10864F

HREMEFEDAR LA s\ UL, ARERD
AT BT % & S 0 R ERYEI B OIS
BHTZ LKL, EEDOH\I- bioavailability & 3 E(E
Thole. THIXARARE Q B, BRLE
2DERRETL > TR BMHLTWBD, KBTHi#E
BANLS Y AL IBDTREREORTHEEL, —F
MNEEM, Tihbbh, LYV vABIOHY Y AED
B B = 7 & vy AT O R O
LDOTHRETAHEELRTWAV L ANLEREICE
BINBHERTHHD. i, Barilla & (1978)W
OEETIXERE > + V) v AR S CHBLRICRFHE
PR EORINE, R I LYY AhBLE <%
Yy AERETH L TCERCETTH & xBDT
¥ b, Strenge® K X5 LRKEBDOKRY VVEER IV
KEOWEIL L 2RINBILA 42 16% 3% L 13.64% T
Botck L, XORMDER H Loy ASHEMNE
MW 2ETHBHEZARRDTE Y, Brinkley 5'9
Ry U VERFWREARIIE 4 FED bioavail-
ablity 7R LT\ 5.

ANy ARERBEORERREX RS COERS
T E L, B r vy ARINITEY 2 OFOF.0
LHEBTHHRELZDhBY, SEOEEEF Y ¥
ARORMT A FORINTISHADEEE S Vo Y 2k
FEED D 4BIDBH V> 7 AREXETBBEN
Zbhtchs, RO criteria CHEEBOBRINTTESE X
RIEBIZRD bhichotc. L, B . -2
AP IShIEABERD I B S PIANBI LY T A
RIEBETHY, TOHD 2BH. 7% F L19.8% &
5 B\ bioavailability R LTWAZ EAEEX
R, BEEOEH LYy AR ERO RINTIE
PHEEET B DONEN EV D BRDOWTIESHORIET
b, By AEROBIREE LT 5 EMRED
BEDOTLCIBD THEERLIATH D LEDbR
5.
4ERAT LB B IEMAT 7 2 1 0Fikls X OHK
WEHISBOELRABH THILEh B b D L Bbh
B, AV AATT A EADE X T LY
HWTOEBOBINBEED VB —~DDFREKD D
DEEZ LR, TODIITARER CABECET
L DOEACTOREAER TN S S D L HMT i,

3 & &

BEBREOHFELERT 5w, LBREES
TBE20] (7 vy A ERREBREIG, BEE
BEBEBET D BIOIBDIERELBE DS BT
FHBREACERS b ) Y ADROAT 2T, b

J5, 8BIDWEmH» L~y AREHBEER LU 3 FIDEFR
HEEEAT A Y Uy Ed AL LeBEY - — AR AR
CEOBML, UTOKEREYEL.

(NZEERFIZ sV BB F b U v A DRIUTED TR
{, O CRPEREN - 7 T B & LR
BH bR,

@ISBIDER S V> v ARBERBEHOEBAT
BORPEBRHELE OIS AEER L ODORE
MIEaERAEBERCLHL, ZTPEHVZ EXFEDHL
h, BAERTOBBORINEK S EHEERR Lk,

(8)% D RINFEH HEEZD criteria T - THET
DEBORNBRE LT THE, BBV AR
BEMNDS B 661 (40%) 21HETOBBDRINTTHE
ERTRERENEONI

@WFEY 2 — ADAMR B\ Tk, SREMT
~, AMBORPEBHMEDOHEMIELEL, B
By AERHEENBRLOMCIARNBROR
LB RBI T I FRD BN 5 T,

GCHENEBATT 7 A F BTN TOEBED RILENHE
HVBEH—DOOFETHY, TOLDTIXARER
TABHCED S ORER T 5 0 & Ebhi.

OERETF ) T ADENAMFR VXV ELRE
BRND, BEEA LY AERBEC ST 2 BEE]
REINEEOBBROBNNEELRFO—2THAH
5z EMRBEI R,

X [

1) BEE— - BB - €l 6« KIEE : Rk
BRECKT 2 EMAHOWE. 2. REESRESR
FHEROEFBEAC ST 5 RPEBEHEET -
. BWREFE 75 467~475, 1984

2) REFHE— - LR « FRAEEE - EHEAX - BH
et e LN - AR - XIELE - KA
FER B B RA risk factor DOFFE. WRICE
31:1~15, 1985

3) REHE— - JLNER « AR - EWEAX - B
R - = 1B - KIEE : REFSRIECRTS
R DR,
anion exchange chromatography & X % R
WEEOWE. AWREHE 74 1 1598~1605, 1983

4) Robertson WG, Peacock M, Heyburn PJ,
Marshall DH and Clark PB : Risk factors
in calcium stone disease of the urinary tra-
ct. Brit J Urol 50: 449~454, 1978

5) Robertson WG, Peacock M, Ouiment D,
Heyburn PJ and Rutherford A : The main

1. High performance liquid



BE - 30 RRERE - BOBRAT 1779

risk factor calcium oxalate stone disease in
man: Hypercalciuria or mild hyperoxaluria
? Urolithiasis, Clinical and Basic Research,
p.3. 1981 Ed. Smith, L.H., Robertson, W.G.
and Finlayson, B. Plenum Press, New York,
London

6) Revusova V, Zvara V and Gratzlova J :
Urinary oxalate excretion in patients with
urolithiasis. Urol Int 26: 277~282, 1971

7) Pinto B, Crespi G, Sole-Barcells F and Bar-
celo P : Patterns of oxalate metabolism in
recurrent oxalate stone formers. Kidney Int
5: 285~291, 1974

8) Hautmann R and lutzeyer W : Calcium
oxalate stone disease : congenital defect of
metabolism? ] Urol 116: 687~689, 1976

9) Zarembski PM and Hodgkinson A : Some
factors kinﬂuencing the urinary excretion of
oxalic acid in man. Clin Chim Acta 25: 1~
10, 1969

10) Hodgkinson A : Evidence of increased oxa-
late absorption in patients with calcium-con-
taining renal stones. Clin Sci Mol Med 54 :
29 ~294, 1978

11) Dobbins JW, Cooper K, Lang R, Smith
LH, Binder HJ and Broadus AE" Intestinal
oxalate absorption in calcium oxalate stone
disease. Urolithiasis, Clinical and Basic Re-
search, p.775. 1980, Ed. Smith, L. H., Ro-
bertson, W.G. and Finlayson, B. Plenum
Press, New York, London

12) Hesse A, Strenge A, Bach D and Vahlensie-
ck W: Oxalate loading test for the diagno-
sis of oxalate hyperabsorption. Urolithiasis,
Clinical and Basis Research, p.779. 1981, Ed

Smith, L.H., Robertson, W.G. and Finlayson,
B. Plenum Press, New York, London

13) Marangella M, Fruttero B, Bruno M and
Linari F

cium stone disease : further evidence of in-

: Hyperoxaluria in idiopathic cal-

testinal hyperabsorption of oxalate, Clin Sci
63: 381~385, 1982
Barilla DE, Notz C, Kennedy D and Pak

CYC : Renal oxalate excretion .following

14

~

oral oxalate loads in patients with ileal di-
sease and with renal and absorptive hyper-
calciurias. Amer ] Med 64: 579~585, 1978

15) Butz M, Hoffmann H and Kohlbecker G :
Dietary influence on serum and urinary
oxalate in healthy subjects and oxalate stone
formers. Urol Int 35: 309~315, 1980

16) Stauffer JQ  Hyperoxaluria and intestinal
disease. The role of streatorrhea and dieta-
ry calcium in regulating intestinal oxalate
absorption. Digestive Diseases 22: 921~928,
1977

17) Oke OL : Oxalic acid in plants and in nu-
trition. World Rev Nutr Dietet 10 : 262~
303, 1969

18) Strenge A, Hesse A, Bach D and Vahlen-
sieck W: Excretion of oxalic acid following
the ingestion of various amounts of oxalic
acid-rich foods. Urolithiasis, clinical and Ba-
sis Research, p.789. 1981, Ed. Smith, L.H.,
Robertson, W. G. and Finlayson, B. Plenum
Press. New York, London

19) Brinkley L, McGuire J, Gregory ] and Pak
CYC : Bioavailability of oxalate in f{oods.
Urology 17; 534~538, 1981

(19854128 6 AZAD)



