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OXALATE LOADING TEST FOR OUTPATIENTS
WITH CALCIUM OXALATE STONES

Masafumi KaTto
From the Department of Urology, Mie University School of Medicine
(Director : Prof. J. Kawamura)

A spinach loading experiment was performed on 9 normal subjects, 25 outpatients who

were single calcium oxalate stone formers and 25 recurrent calcium oxalate stone formers.

The experimental diet contained 445 mg of total oxalate, 163 mg of soluble oxalate and 115

mg of calcium. Urinary oxalate excretion was observed 2 hrs before and 6 hrs after the ex-

perimental diet was consumed.

There was no significant difference in urinary oxalate excretion in preloading urine of

normal subjects and stone formers. | However, urinary oxalate excretion in postloading urine

was significantly elevated in stone formers.

This loading test is recommended as a simple and valuable screening method of hyper-

absorption of oxalate on outpatients with calcium oxalate stones.

Key words: Calcium oxalate stone, Oxalate loading test, Urinary oxalate, Hyperabsorption

of oxalate
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TRERES LORBRE L A6 LIt WRAB FER»
Ny AERBERNGE L. MRE L TRERRA
BT OBEEA . NBEIBOFEEI 30. 2+
1.7 (SD) W ThH 7. RARFIBEB, L v 2BFR
AR (LUF, BEEF 254, SIOERI LY A
BREER UUT, B 2548028E LA £h
THOFEET ERPE 39.4512.3 (SD) EB LV
BRME45.2+11.4 (SD) BTh o7t B RIERES
TRAEREL—E TRAENS L HO D 0 BRER
BELL, BRCEAERBOBREEOH LD, %
T MBI BREANC 2B EOKBEIEET D
D, ILEELERRCHEETH DR EBIHD D X
SRERBELEL DR B ORERIEE L.
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REFNHORE, FryBREBSIT I YT A
ELFUD OIS L 5 MREREOHITEE
THEASCHEL 7. BH21: 00X bR L LKA
BAROARREL, HAE, z—ec—-BIVY.-—-Ak
ERTNTRAME L, BEYBEF 7 00 BHR Lk
Xy, 9:00 iR L - 0 2R Y AWHIRE L
fo. DWThk v v vERRWREERATAYERK
¥, 15:00% To 6 BHR* 2B L - hik &tk
RELt. oMK KEKDHRTEL, BEOH
FRix L7chr -7z (Table 1).
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vV, BRIV . —-RTHD, Zohr3LER
445 mg, KEMER 163mg, vy a 115mg 7
£FhTw5 (Table 2),
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€Y vBBER X hfTo 7.
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SRR BRI R X FRIE2. 58£0. 60 (SD)mg,
BB 2.53+1.29 (SD) mg ¥ X OVFE M 2. 05+
1.05 (SD)mg TH b, HEFH%NZ 3 HECERE D%
wRD lemotc (Fig. 1), EWELHEHD mean
+28D L LA, HAEMIICAT 3 BR IVER

Table 1.
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Oxalate loading test
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Table 2. The component of the diet

Energy 510 kcal
Protein 173 g
Lipid 125 g
Glucid 84.0 g
Oxalate (total) 445 mg
Oxalate (soluble) 163 mg
Calcium 115 mg
------ meant SD
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Fig. 1. Urinary oxalate excretion before oxalate
loading test (controls, single stone for-
mers and recurrent stone formers)
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R CHEEME TH -1 (P<0.05) (Fig. 2).
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Fig. 2. Urinary oxalate concentration before
oxalate loading test (controls, single
stone formers and recurrent stone for-

mers )
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Fig. 3. Urinary volume before oxalate loading
test (controls, single stone formers and
recurrent stone formers)

2P 10.49+6.95 (SD) mg ThHH, BEOERXR
Bighote. E I FHRE AN Y ABEC R
18. 18+10. 38 (SD) mg/dl, BZHE15. 91+9. 04(SD)
mg/dl % XOFERE 15.64+9.79 (SD) mg/dl TH
D, HEOELRTRDILI 1.

SEHRE I WGEE 66.6+33.7 (SD) ml, BRER
55.4+21.7 (SD) ml ¥ L OB 75.2+30. 4 (S8D)
ml Th b, BHERECEEA D prvbhich 3H
e BB DER BB s -1 (Fig. 3).
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AT 6 BEHIRIIXIRRE O A, HRENOSAKLIUE
FEPEOSZIT OV TRE L 7.

SRR R B ok }HREE 19.53+3.01 (SD)
mg, BREE 23.39+4.70 (SD) mg ¥ X UBEHEH
24.73+5.58 (SD) mg Thh, WA EREFES
IUBRENHEEL v AR CEEER L I (P
0.01) (Fig. 4). = o HTIEFERY R SHEFED
mean+2SD L LicHa, EFREZEL 5 bOE
RBBAFI0R K LOBREFBEF ILTH -1,
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Fig. 4. Urinary oxalate excretion after oxalate
loading test (controls, single stone for-
mers and recurrent stone formers)
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Fig. 5. Urinary oxalate concentration after ox-
alate loading test (controls, single stone
formers and recurrent stone formers)

ml, BFEH 52.22+26.97 (SD) pg/ml ¥ X OEX
P£ 62.13240.39 (SD) pg/ml Th b, 3B E
BOZERREDIH -7 (Fig. 5).

FHRAF AN > v LRI B 44. 78+ 17. 94
(SD) mg, BFEEE 41.59+18.70 (SD) mg ¥ X UH
FTF 39.49+18.58 (SD) mg Th b, 3HEAHS
DEXRBDIc otc. FIRHRF AL v v AREIT
AHPEEE 13. 38+4. 04 (SD) mg/dl, BIFERE10.74+8. 64
(SD) mg/dl ¥ X OTEFEE 8.9026.70 (SD) mg/dl
THH, BREFSHBHCHENEECEHELRLL
(P<0.01).

PR BT A BRE 347.8+165.1 (SD) ml, HHER
569.4+418.2 (SD) ml s X O'F ¥ 654. 6+508. 5
(SD) mg ThhH, BRE, WA WMWK %
HERHEINC RIS L O MRS RAR L v AT
Bz R L7z (P<0.01) (Fig. 6).

3) ATRTT D R i o bl

AT TORARRMY b o BRI & Rk <
B EXHBEE 2.6240.59 (SD) £, WIER: 4.35+
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Oxalate excretion after load (mg/hr)
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Fig. 6. Urinary volume after oxalate loading
test (controls, single stone formers and
recurrent stone formers)
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Fig. 7. Increment of oxalate excretion following
oxalate load (controls, single stone for-
mers and recurrent stone formers)
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40.0+ % meant SD
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Fig. 8. Oxalate/creatinine ratio before oxalate
loading test (controls, single stone for-
mers and recurrent stone formers)
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Fig. 9. Oxalate/creatinine ratio after oxalate
loading test (controls, single stone for-
mers and recurrent stone formers)

3.61 (SD) % ¥ X OFHR 5.25+2.81 (SD) T
HY, HEFFANCEIERE Y Y BRBESARICEEYR
L7 (P<0.01) (Fig. 7). R#HRCIEFIR % REED
mean=+2SD & L4, EWRE#EL 52d 08

HE6ET T BB LUBRBEIAF IR TH-T

4) RegEBBEE L RF 7 v 7 F=vEOL
(oxalate (mg)/creatinine (g))

AR CRPEBRIME L RF 7 v T F = vED
K.

ARSI RREE 20.7 4.1 (SD), AR 25.4%
6.9 (SD) ¥ X O'HRH 26.7+7.1 (SD) THh,
BRENHERYE VBB CEELR L (P<L0.0D
(Fig. 8).

ATV IBEE 42.5210.2 (SD), BFEFE 66.4%
12.5 (SD) $ L OFEHH 73.9+12.5 (SD) THH,
KHBEAC e LB RS L OE R (R BiE % R
L7 (P<0.01) (Fig. 9).

5 ) RAEBPEIE & » A >y PR OBISR

AT R EEEEIE & v ABEER ORISR
% Fig. 10 @R L2, WBEMBS IOCRERLBRERN
B AR AR B\ CHBIRERD bt .

% 2

R Ly AEROBRER DWW T OIS L
CoHRTLEN Yy AREYEERRTE L THRE
LT3 b oaigy. L LBRROERE L MERL HE
TR BN, BREERPEBIHEEROPIELE
A TeoT XT3, Finlayson® [XEBA LY
ADRFHERRELE LI RIBE, vy sRE
X 0 BB EE OB DA 5 OB B R o Ll
T\%. ¥k Robertson” dEEH LYY AERT
e BT, hypercalciuria X Y hyperoxaluria @
FREETHD EWE LTS, FAESERNR
BRI RETHELEHEShOo0H DY,
BV EDDOREHEHOFERE LTEREINITD
7z,

1) BRARRBCOWT

ey aRBCBT A HEORTHAY Y A%
n#¥ 5.1 hypercalciuria DFR% & < B H L Pak
Y DI THEABTIN T, EBcBELTOR
HWRBOWME TP, BEF Y v 2E ik 4G
oxalate ##% D5 L CEMOBE TORIRRF~
OHE-E A Z T\ 5. Barilla P IXEBF Y VA
440 mg % B5 LR BE@m P £ 2 ~ 6 B R
peak L, 8EFMI%E CEMEETRLL MEFEFEE
EREBTER Mo LTWA. Butz B 1LEM
b+ Va1 H 130mg ofs TRRPERIHLE
WARLETHD, | H 400mg KHRT 5 LHfEx &
B OMBH R L AN CRP BB R ET b o T
LA RTCW B, F A Hesse BIWIXEBEF Y U A
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y=3.394x —21.50

® Sfone formers (n=>50)
y=0.8952x +19.00
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Fig. 10. Relationship between urinary oxalate and urinary calcium
excretions after oxalate loading test (controls and stone

formers)

500 mg ZHEL T, 2EE X RPEBREETT
Zehic LR U 4 B L 0B Uiedd, 24RO R
FEBEE CTHEEHLERBECTEREREYRD b
otz L L24ESRRFEREER B AR CHERC
EF L, BBROBIRITTHIXER S L~ v AFEREBIC
LS THEBRBTOMESELSD L LTS, AT
REL BERF MY v & 500mg 51 4~8
B CRAOHMAZRL, FEL®X 200 mg ## 5
L 3[R peak L TH D, & bITREATATEE
P UBEYRL T W ERELT WA, 4C-ox-
alate %{#f L7 Margella 503 @%BETl4. 4%,
RRBETIE. SHOBINRTH VEBEX AN - &
NXTCWB. FRE UL, Tiselius & RO
peak [XEHEE, FHAEBE I 2EMBTHY, &f
D80% % 6 Ik ¥ Tl Hklt L Tk b, WM TIS.6
%, ARMETIL 4B OBRINETH H BHOZET Ik -
e LTWwW5., LOLIhLIEREAT COBBORD
ATOBES B ZBORE TIE— B BILEA W <,

Chadwick 5}t Y4C-oxalate # /- ECIES
ANTZERAZ28%, RYE— BRI ¥5L6.6%
DRINBTH-7E LT 5.

2) BBEEAM ORIV D\ T

BEBRAMAR COKBUEEIMER I, —BoB
BERE AW T KBEEE - TREBEBE ST h T
BY, ZoBBEEAMEERLTV3 b0
\». Brinkley 5' 3 8 ADREHZ\ L O DERE
SRWELERRE L AT & AR ORTEREE
W 8RR E T2 e R TV B, ALK
EEESHEYEIZ 20 mM, 5mM, 2mM OEREES + Y
YA, R UV, Faav— b RETHD. BB
b Yy ADRIREIZ T BWETH Y, RYE 2.5 %60
BTHDRY VRIS P ) v AL BT S LR
WB B o 7o, AT O RS EREPEE pattern 13k
LB LY Y A TRIERROERERL,
2 ~ 4 B5]C peak Thol. HFv L vE 200g (5
R 1,236 mg) R A5 L 2oiB A IR sh MRS A B



IEE  BEE v AFER - BB ARRR 357

11293 mg TH Y, SmM BB + V) v & (EEE
440mg) Tk 30.5mg KL 2mM DERF Y
v 4 (R 176 mg) TiX 129mg THH, BREHE
ARy v VEYEBRE ¥ EHE T hyperoxaluria
LD 5B EBRNTWB. FRBoRE TIREREC
Ll bicry v oy AR (EfEE 38.064 mM)
LBE, BINER2. 16% CRAPEHEIERET 2 ~ 41
B CEESICEL, ZE8MHBc by 1 HRTOBE
B2 EL T\w5A®, Finch 519 {14 Dl
SRR BEBCRS L L OBRINERE S T\ 508,
kL v 200g (EREE 15.10~16,55 mM) T
L51% DWINRERDTH ), AMEBREC ST 5%
INRE BB E ARG EBRRRIEL, P s
TR IZ ERINRDE D - T ERE L T 5.
WHETIIEBATC X 5REOF AT AT L vE
AWTE D, B METUER R T 5 RPER
BEEE O e, W2 0%, HEEH4 1B IV
BREI.0B THoT2 b LTwD. Lo Thy L
VERTARMRIZ b X ANRERE TN 2 0BRSS h
BEEbhS. kv v VvERERE, B X TER
GEENRILAID, TOMEFERT SRRy L v Ef
DREBER LOKBEEBRELYHIEL, AHNERR
MRz B L3Iy L vEDBRYRE L.

3) BERI RIETORENSORE

e ATRBFIIEET AR TV 52, 4
JebE B E A — AR X S RET 510 i3f « Dl
BDih T LI v, T2 THRBRE L L CERA
WARARLENRNE TR T TEL X5 EHBE LK. FTAD
BREOHEF o\ X 5 RBEEOWI%E Tl
IBELe. ToARBXEFRE IRy VVE, 27/
I, TARSIHA, A )il RERRAF=, Wb
UL, BRPAKRE, FFREEAE 2-v—, ==
7. Faab—tiind, AMBEFH, F-X, =2
FubinE, BIOUNR, BRI EEERLXS
W Lre. AT 2 MO RPBBRIERLRE LA &
AR, HERRIVERED 3EMcEEER
<, HEY OEH vy AMEERAC TREFLE
AR B TRPEBBRCERE Lo fcn &
RMLEZEZ LR, ATEOREORELVL Bbhi.
RERZ YV VERPACEEORTIC A n ) —7g
ENBETH IR ARy —AlgEE Mo
ELk. LIy ABIT IS mg & TEAHET
B Lo Uichio TR R B 2 &7 &R
EYRTL, BREF L)Y A0RDEED L 5
PBE TORINC &5 2 HHBIP I L Bbh 5.

4) JRTER ATRBR OB D\ T

ATTHRIRY 6 BRI TRE Lo, &L vEAK
12 TR TEBHEIEE © peak 1X BEEE T 2 ~ 4 K5
% BRET4~6RMETABRIZ &, FMK
REBAE LT 6 BRI EIRTRE /e bic X B, AT
#% 6 B D IR PRI R 2 2 5 LR L RO
B CHEEZRD I, EEBRLBREOMCIIEE
EXleh ol BEEY HEATRD L EEEE
EfELSEBEE TASAHLTE Y, BREMITAT
ECHEIE TH B T b IE C 0 MRRBIC L - THRER
DR TIFRERERY X TRHEREDH S L DR EN
H4Z ERTEZNS LRV, &2 ABERBRI
BIL CTHERLIL risk factor D O & D THAHAH, fuo
risk factor & % (L inhibitory factor 7¢ & ® #f
EfFRC X > THABHE M Thh 5 2D TE
by, EBOATIHM TERLWEELLRD. Ll
S EDOBE TR BEOFICIBE T O BBTIA R
LTCWB S OBRFET AL EVRBIR, chibnd
DM DATTRBIC L - T pick up T¥, BEHEO
BRI DATB B AT risk BEVEELDR
5.

ZOAMRBRIC TR EPE D mean+2SD R EH
W& LB d, A 6 i oRPiEmBHEE S
2525 mg DIEREEEEEL L, < OFCXBERERF
108, BEBILVPEGEN TR Y, SHBROTEEVE
BERET L L Bbhic. ERARNSR TORPEREDE
B I Ui a, ERRET EET 50k onTE
BRI A 55 5 2 THREN L Thic. ARH%O GRS
BASHERELE R U level T ARFAIAVEV2DE W E
ARERLIbDbH D, hd ¥ EBRRIUMEE
L5 EBbi, ChbBEBRIAREL V5L
FRIhB oL, AREEOH T HLRES
BUEBREZ DB ENTEREEZS.

5) Bin b O IFE TOBEBEREC DT

R EEPEE X AT TN ER, BREEL IV
BRECTHERERZD bhih-fcdd, 7v7F=
vEDHERD LB LBRHE CERCBET
Hote, THIIRBITTME 7 v7 5 = VEIXIE
FETHoTeh, 7VvTF=vrY 735y AR
S TS TEEEEDENHIcDd LIy, F
fez v7 F = VIR CEBOB CORBR L FET S
M EShOFEEIT 5L, AT OHIRIRE, EE
EehoBHETOHBRTH HBEI—Ld DTl vk
DfEREHTC LR TE o

B T OBBBRIUIBAED & & A+ 15B0 bREE
it 54 T passive diffusion process 3% & A
EEEINTWAD. Ll 5y b ORER TIXERNS
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1ZBAL C active component BVEE TS L DL B
%520 Prenen 522} MC-oxalate 2{#HL, R
UC-oxalate HEifiiX 2 ~ 6 BEfilic peak 735 b 10
DRIz LA KB A b g »te. ST EXD
BORXEBATREORFE TILE»SER E TO®EME
REfX 10 TH 5 D T, BEEDE o B BIEBALITE
N TH DREB TR EA ERIRI R E LT
5. Lo L obesity it X b ileal bypass %3} fE
BT 6 BFREILARE T RSP MBI BEL & H', H
1Bk CEIGEEE R 1T - L AR B AT & 1T
- T RER IR AR IERE SRR I IR L Cuig 227 &
DHFEEBHED L EBRORIRALIIHIE TE Twis
V. SHRITEETES I BT B BRI RIS
OBENTTHHER T EBbh 5.

¥ 7o R EEEEIE & 5 A v v AEEIHE D BIRIZ D
WCHERMZER S A vy L EER A BB RE
L BB RS I o e L RE L, SEOBE
ARHRORPEBEIE - 1o v AEE R ORI
FABSIXFRD B iehs » T,

6) BABE~DORFIHHI DT
ERBEZEOARLEF IO W T O HEILEL, Power
LB EEC L USRES CRRKE LEHEND
7c< vitamin C OEREH £\ 2 Ex BT, Grif-
fith 5% [ ZEFHE CILBRHEES KKy o BRE,
%<, HAERBIBHOBERENL - LBXTVS.
SEOEBATRRY 5 J BB HBL7 vr—t
& okl T AHBR B EECEN OB REA
LHAREWE WS R ETiRIeh -k, A BED
EEADIERCH Y, T VADIVRELAT
27X 5 THote.
BBIIBERTOI LYY A LEETH LR LD
TEEOBEBI N Y AL VBRI wE&h
%. Barilla H® OEEEF U v AR5 CREERT #
Aoy Ak D Lk b BB L
L, Margella HWDEHI LYY AR TREERED
19. 9% DRINBENIEH » v & 7 2mORFE TI6. 251
T#LT\w5. Hodgkinson®” [ LHHE O A4 IEREE
L2 L, BRLCERRY RO RPERELEL
RELIE A, JTHHE T2 6~4.0%, ABETE7
~16. 2% DEBBINETH b, HABE CTRPEBRL
AL T BDIRBERTD AN Y Y a58FA L T
BHIeDIEBOBISTTE L THB0 5T, HARE
OEFHEIAE 7 L~y MEERBALRIFEL TV 5.
Rao 52 i3 & Btk RA OB & MEER & K5
ERERL TR D, Pak 5 13ka% 10 30 Lk
ERER 20 Loz b X h60% A E IR B I

3% 19865

TEDEBRNTVS.

BEs A~y sERORRRIESHREIRTHSIC
b b2 DEREI LRS- THBECIIZR
Tipndt, REYHEMXEFABC I LY T AR LD
BRoEREY H5BEHRTHERELR(VWESE
2 bR TH Y, BEReRinrryy sHREXTH
RERBHIL Y 2GR RN DD ALY A
HIRAFTFTHShTw5. BYFOEREEREIRE
CHEXhDOO5h 5 5, AFEANISAET HHT
KREMRLOIIAY VVEL Y 22 THD, Thb
P—ECSEER LTIl wEBbhs. BRA
WIEEAITS 5 L THEAKL X > TDOEIIKEL, T
AR 5\ CHEBEH L v v 2 ERBE O TER
BT & » TBE TOBEBBIAITTEL TV 5 b o
HY, BrBERECRSWTIEROBREZTFETS5 %
TEHRKE, AEFBCEELINS 2 LN TEREEL
5.

Z OFERSE COMERERARRARLE LTER
ThhH, ARMGRTEBERENEED b OIXBET
DEBRNSTHEL TW5 EBbh, ThbDBERL
HLUTHE AEEELMEBEC TS S L X VERBE
BFHTEHLDE B,

& S

SRR ORABFER A L > v sEREBCH
L, Ay v yEXAGCEREC L AEBATRR (B
BEE 445 mg, KEKEES 163mg, »Ao v AR
115mg) #MTL, AW 2RHS X O AHE6E
BoORFEERE H1ro v 2BRIUCRERZAEL,
BRI 2 & R EEHER risk ORN %217
7z,

1) ARET 2 8% [ o T3 RPEBPEE 2 0 BE
2.58+0.60 (SD) mg, BFEH 2.53+1.29(SD)mg
JUBERE205+1.05(SD)mg ThH, 3HERE
BEEYFDIh o7 EThRbar oy adiitED 3
HRCBEELTRDILh o1,

2) ATtk 6 [ o F 2 IR ERBEIHE 3 1 BB
19.53+3.01 (SD)mg, B3 #¥ 23.39+4.70 (SD)mg
B IXOFRM 24.73+5.58(SD)mg ThHhH, BHREH
FLUOBRMINBH L VERECHEMBELZ RLE (B
0.01). FRepr Aoy skt Bicid 3 BECERE
ER DI - T,

3) AMHI% T OBRMEFHEINY v oBEEREEIE O
Ku b & NIBRE 2.62£0.59 (SD) £, IR 4.35
+3.61(8D) & LO'HRHE 5 25+2.81(SD) f&C
By, HEEFHCRREL D ERNI ST BEY R
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L7z (P<0.01).

4) ATHED RPEBIRIE & ooy adiiERo
BIfRL, NBRRIVERBLBRNLELELER
Bz s\ THBIIED bhigh o e

5) ATRRFEBHREYNSGED b 0 3B EER
risk 2@\ & Bbhi.

6) T OBREISNRCOMELBBRATRR L LT
BRATHY, BREBEOPCBE COBRRILMRLE
LTWBbDNRFFET R Z EARBI NI & AR,
ThBOBECH L RBEFELBTTH B LI X
S TRHEABR L EETED EEL LIS,

WMERBICHID, RIS CIcERBEBHY % L
HH RAREE IREFE BB RHOBERT EE
I, BHARE E UKEBERRN, FREOSREEF
WCRHME LT,

EHXOEE S, #7318 HAWRERSELBS (HFH -
19854F) ICBLTRELK.
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