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PLASMA OXALATE CONCENTRATION IN CALCIUM
OXALATE STONE FORMERS

Akira HosHINA
From the Department of Urology, Mie University, School of Medicine
(Director:  Prof. S. Tada, M.D.)

A sensitive, simplified method for plasma oxalate determination by gas chromatography is described.
After deproteinizing the plasma with 3N HCI and 209% sulfosalicylic acid, the oxalate was
methylated, extracted and analysed by gas chromatography. This method has three advantages
i.e., smaller sample size (plasma 5.0 ml), rapidity (takes less than 3 hours) and accuracy. The
recovery rate of oxalate added to plasma was 91.424+11.319% (SD) and the coefficient of variation
of replicate determinations was 4.18%,. The minimum detectable concentration of oxalate was 0.3
pg/ml (oxalate peak was higher than 5 mm).

The mean oxalate concentration under fasting conditions from 16 healthy subjects was 1.37+0.39
pg/ml (SD), while that from 31 calcium oxalate stone formers was 1.454-0.39 pg/ml (SD). There

was no significant difference in plasma oxalate concentration between the two groups.
The dietary influence of oxalate on plasma and urinary oxalate was investigated in 5 healthy sub-

jects and 5 calcium oxalate stone formers. When 100 g spinach (total oxalate 545.5 mg, soluble oxa-
late 381.5 mg) was given, the increase of plasma oxalate concentration was more prominent in
stone formers; in stone formers it increased to 1429 of control value at 2 hours (p<0.05) after
spinach loading, to 163% at 4 hour (p<0.01) and to 232% at 6 hours (p<0.01); while in
healthy subjects increased to 119% at 2 hours (ns) after loading, to 1449%, at4 hours (p<0.05) and only
to 167% at 6 hours (p<<0.01).

Urinary oxalate excretion increased promptly between 1 and 2 hours after loading in both groups,
reaching peak levels between 2 and 4 hours after loading in healthy subjects and between 4 and 6 hours
or later in stone formers.

The mean renal clearance of oxalate was 18.0 ml/min in 6 healthy subjects and 19.0 ml/min in
4 calcium oxalate stone formers. There was no significant difference in oxalate clearance between the
two groups. The mean ratio of oxalate/creatinine clearance was 0.22 for stone formers, which was

equal to that for healthy subjects.

Key words: Calcium oxalate urolithiasis, Plasma oxalate concentration, Urinary oxalate, Spinach

load, Renal oxalate clearance
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REREAEOR L L 2B R EBH V> v A EHERER
BEDTWS., L Ladib, ZOREBEEI DT
135 % - TRBIe b S\, I, RPERERED
R AL DI THERD pathogenetic influence
KOWTOREPRLEL ADND L3 Ikis -t H#
FETIZMISVH gas chromatograph ¥ X 5 R
BEEREYTLL, 0%, 214RLRPER S
BIURGEBD ANEH?, Fi, ROEEBRHE

B XIETAREOHEIC ST R P IhT e,

MPEBERELE S L VPIRIh T BE®, #
KOFHRIEREMEL, FHIRRG, HTFLLEE
HEOBTE LT, T, FRAEM
B routine OREIEL XY 2k ok B,
B35, gas chromatograph %1t U & L CHIE
BORBMN I hEE, FERIEIR EELT &
2, WERRFEAEBE DI EA YR
Zhebh TV ORBERTHS.

ZEx, B)li5D gas chromatograph #HEu &
P EBRERYRA, LBRORBK T, R, Ek
FICORBETREE Liz. KB TTIE, FoRIEEY
BETDELbIT, BTREEGEES JURERA
BroRERnFEREBERRIE L. ¥k, Ay L
VE 100g wARL, A% 6HFHOMmFERIERE
BICRPEBSHEOELERMCHEEL, &5
CEB7 Y75 v AERDEFOMRE LB LD TRE
T3,

x %

=EXREHBRRGRER S TOARSBSE LS
BE Lk, EENIFEBEEANEONBRELT,
RERAB T2 L ABRBED 5 LEEETE TR
KROLCBTIERRE 4+ RO 68 RBAY. F
I 30. 6£9. 5 ER ThH - 1o, AT BEETH
DBEFHEEEH N> 2ERBE IR T, FHER
46.4+12. IFETH » o,

BEEABT 5 4L FRENEELBTER I L
v AEGRRES A AT LU 100g RAWLE.
SEHGERIT FNEh30.80. 95%, 38.6+12.0 B TH
7.

Fho, BHBABT 64 L BHRIEL IR /s BT
ANV AERBE A BCHER V7 F v AYMEL
fo. EHEMIEFNER 3L 3165, 47.5+12. i
TH T,

S EH

105 19844

AIEL TN TR ER L.
1) 3N HCl '
2) 209 sulfosalicylic acid
3) conc. HCI
4) methanol
5) caprylic acid
6) chloroform
7) oxalic acid (H.C:Os + 2H:0)
8) stock solution of oxalic acid as H,C,O4
A: 500 pg/ml in methanol
B: 500 #g/ml in water
9) BAP solution; boric acid 71.9 mmol (4.44¢g),
allopurinol 17.6 mmol (240 mg) and DL--
phenyllactic acid 27.1 mmol (4.5 g) made up
to 100 ml with distilled water and adjusted
to pH 7.4

10) ascorbic acid
bl 3

1) BEk

I5ml ~-2 ) vigmeg, ELrmOLHE L, FR
W i#E Sml EEE L. 3N HCl % 4ml oz,
L7 304 H&E 3,500 rpm 1= C 5 5/ ZOLREL
Jo. X HI20% sulfosalicylic acid # 20f§hn%, 10
SHEREL /2% 3,500 rpm (T 5 SRLELSHEL .
DEDBEIITNT 4C Tk, BEARE
LIRS | BRITh - 7c. BREAZO LEOLE
HFAR T S5 A= & b, rotary-evaporator ¥ HL»
T 45°C UTORB T CReag@ et chic 7%
HCl-methanol (conc. HCI: methafxol, 1:4)%25
ml ¥ L O PERE#EY B (caprylic acid-methanol ) %
Mz, 60°C i TeOFHEBE LR, +RxB75 2=k
b 10ml oiREERT I B 2B 1L, chloroform
% 200 pl, ZREKE Tml iz, MLIRES ELL
# 3,000rpm T3 SHRED SHLL. EBRBREL
7zt chloroform B X b 5pl 0¥ % gas chro-
matograph A L1z (Table 1),

RAEBERIHI SV OHECIE U,

gas chromatograph (% Shimadzu GC-9A %,
column ¥ 2m (A% 3mm) o glass celumn
(column temperature 90°C, injection port tem-
perature 200°C) %, FEHEFIX Unisole F 200
(Gasukuro Kogyo Co., Ltd) %, carrier gas (%
g#y A (40 ml/min) %, detector |3 FID % (¥
HLt.

1) 2R s
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Table 1.

The method of gas chromatographic determination
of plasma oxalic acid

5 ml heparinized plasma sample
4ml of 3N HCI

kept it standing for 30min at 4°C
centrifuged at 3500rpm for 5min at 4°C

20 drops of 20% sulfosalicylic acid
kept it standing for 10min at 4°C
centrifuged at 3500rpm for 5min at 4°C

the supernatant fluid

dried it by vacuum-rotary evaporator on a water-bath below 45°C

10#1 of caprylic acid- methanol

2.5ml of 7% HCIl-methanol
kept it standing for 60min at 60°C

200! of chloroform

7m! of H.O

centrifuged at 3000rpm for 3min

the chioroform layer

an aliquot of 541 was injected to gas chromatograph

RERE 218 & DA, MR ISR X sk
EL, S8BT 1Sml ~-4) vigEm U7 7ok, BTE
DREARCOWTILE QIHIR Ui o 7eds, &
VVE, 2y akh RSB EET AW DE
WmEET.

I A% vrE 100g ARHOMmFERBIEES X

O R ERE R o2

REM B EESE RERE 4.5 mg, THEER
B 3l5mg), Erxrvva (189mg) AXERIE
oo RKEIRBHE L kEXKOAE L, ¥FIE
IREF L DiEskie s L. 8B 15ml ~o8) vig
M35 & @AY L v 100g (RERE 545.5 m-
g8 WIRHERE 381.5mg®) Lk 200 ml RIEEX
¥, A1, 2, 4F IV 6EBRMTAEED
i 100ml pfkk%: X, ¥h, MR,
DI M & & i 3R0R U R SR B2 e L.

V) BBr7IV75 v
AT C 7RI HER X8, FRSIC 500 ml ofkk%
IR, SRECHEHRITIRKE Co | RS
LERTH L LV B30 IIML, BRZ VTS
YARRDEAFEEO 1IBH s v F v 2 TS Y
A& HIBRBRE U e,

¥ S
[ JEs:

1) gas chromatogram

Fig. | pZ & { Bff/r gas chromatogram »37%
bhte, BEES A FABINAFALHT ) LBEDORY
REBERILTH TR 6845, 25635 Th T, B

D E TH B glycolate, glyoxylate 35 L% as-
corbate D7} i%9. 294, 14. 30438 L O'15. 4455 THh
- .

2) HBREEMR

stock solution A & 0, 0.3, 0.5, 1.0, 2.0, 5.0
rg/ml O 6 EORBEEMBED >V — XEERL,
ThFh 5@ 28 EL. peak OEBH Ox/IS
b YBhC ERRE Y X L 3 &, EEMBT y=
0.1241x—0.0069 (r=0.9990, n=30) & /i3 EA%E
LERE - (Fig. 2).

3) EIER

stock solution B i TEEHIE D EBBIK0. 5k LY
1.0 pg/ml ZERL L, ThZh 6 AL CEIR
FopRedpie. FHEEL 91.42%11. 831 B ThH-1 e
(Table 2). ¥, 5HfA>ZZFhXh5EOHE
X hRD I SEHEBIREIS. 18% Th - 7= (Table
3).

4) WERF

D peak OFEEH Smm LU DL 0% BIEH
fed L. HIERRBE 0.3 pg/ml TH 7.

5) EBMOBWEIANEEC s XETHE

BBOREHE CH 5 glycolate, glyoxylate ¥k
% ascorbate MJUIEHIC ¥ XT3 BB >\ TEE
L.

4 BRI O\ T, glyoxylate ofg{bicBiS+ 2% L-
DH, =xanthine oxidase 35X U' glycolate oxidase
%[5 boric acid, allopurinol 3 X8 DL-g-
phenyllactic acid OEAWK (BAP solution). %%
mife L5ml WAL TERBEZRIEL L. BAP
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(A) (B) (C)
Absence of Ox Ox 1ug/ml Plasma sample
Ox 1S
Fig. 1. Gas chromatogram
ox/is
0.5
Y=0.1241x —0.0069
(7 =0.9990, n=30)
T Ox
0.3 0.5 1 2 5 pg/ml
Fig. 2. Standard curve
Table 2. Recovery rate Table 3. Coeflicient of variation
No. Ox. Content Added Ox. Recovery Rate N Ox. Content Mean sD SD/Mean
(#g/ml) (#g/ml) (%) o (mg/ml) (ag/mi) (%)
1.02 0
1 119 05 94.00 1 270 2.69 255 2.60 2.67 2.64 0.06 2.27
1,93 1.0 91.00 2 127 1.27 1.20 123 119 1.23 004 3825
1.23 0 3 147 1.41 134 1.34 1.256 1.36 008 65.88
2 1.62 0.5 78.00 4 116 125 1.11 128 1.27 122 008 6.56
2.12 1.0 89.00
5 174 168 1.71 161 1.6 169 005 296
1.77 0 :
3 2.33 0.5 112.00 4.18%
2.86 1.0 109.00
1.80 0
4 I8 5 P solution YEHNRS D WEAEIX 1.62:0.20 pg/ml TH b,
2.13 0 [l —#fkic 35 % BAP solution JEFRINKEDRIE(E
5 gg? ‘1’(5) 13388 11 1.57£0.25 pg/ml TH ot FhEhOHEMED
1.84 0 M RIS R o
6 gg; ?.g gg.gg ¥#, S#fkico\C, ascorbate 60 ug F¥IML
' ' ’ CHEELMEE R FIE L 2. ascorbate ¥EINES D PEEIL
mean + SD ; 91.42+11.31% 1.78+0.22 ug/ml THH, R—KREK II1T% ascor-
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bate ERIMBEOWEMEIL 1.79+0.12 pg/ml TH-
fe. ThZho JIEEO B BEx Z2EBD -
fo.

I Z=ERLFEBRE

2.01 L4 .
.
. :
.
! :
E
: . |
3
= . b
c . L
- . :
1.0 o '

controls stone formers
0- (n=16) (n=31)
mean+SD=1.37+0.39 mean +SD=1.45+0.39
Fig. 3. Plasma oxalate concentration under
fasting condition

3.01

2.04

1.01 *

plasma oxalate concentration (zg/ml)

4.0 o= stone formers(n=>5)
} } meanx SD
O===0 controls (n=5)

BAEBL 0.74~2.47 pg/ml TFH 1.45+0.39 pg/
ml ThH, XBEL 0.79~2.00 pg/ml TEH 1.37
+0.39 pg/ml TH 7. WHEECHEELZXRDK
M ote (Fig. 3).

I ~vvvE 100g AffEOMPERRES X

U RAPERBEIEE O Z1L

1) mPERREOZE

RAEFIAWROBREC N L, AW 2RKEE 142
%oEE L LR (p<0.05) BAabh, 4KHKI163
% (p<0.01), 6 ReRI%IzI232% (p<0.01) K LR
Lz wolIE 5, BB 2 BM%c119% (ns), 4
BB 144% 0B R EF (p<0.05) nabh, 6
W%z 167% (p<0.01) k R L. &<k, BA
B 4 ~ 6 D 2 e 351 5 LA RI243. 2% T
Hb, fhoRMEO ERRR JURRIEC BT 5 &R
8o ERR L UEEIEN -7 (P<0.01). ¥,
BEBED 2, 43 X006RMBO MPEEI BRI
HUAEBEM - (P<K0.01) (Fig. 4).

2) RPBEBHEHEOEL

AT 1 ~ 2% 1 BER T, EaRIARN
*1282%, NBRI20ZCHBEL SAERCHEM (p
<001) L, 4EfE%F cREOHE<%—vERL
to. NEREAT 2 ~ 4 BEHE O 2 RHRIC PRt peak
AEbhicorwtl, BAEFL4~6HED D VI
FhU g Pl peak 23b % &Ex bhte (Fig. 5).

* P<0.01

load

hour

Fig. 4. Plasma oxalate concentration in controls and stone formers
following oral load with 100 g spinach
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201 o=——ng stone formers (n=5)
o==w0 controls (n=5b)

urinary oxalate excretion (mg)

] moansso

10 12 14

hour

Fig. 5. Urinary oxalate excretion in controls and stone formers
following oral load with 100 g spinach

N BErz)75 A

RAHE LURBROTHER 2 V7 7 v 212190
ml/min } X 180ml/min <% b, WEECHEE
TR D ot Fh, VT F=VvIVT IV
REDHIITEREE 0. 22TH -7

% -3

B, BBEREOESL LD BRI > 7 A8
FRAER KT 58D pathogenetic influence A3
BEhT2Tw5. BEX TR, RIEBERELE
ST S, RPEBHEECEL Tis ¥ ¥ on
AR INBEIR TR Lal, mPERCEL
Tk, TOBEVSEETD - b BERED
R el X h 5 IE R R A D S R X MR A B
ShastEEDL DL, RBOKKEDE L TFTE
BENRPEM I 2RO LD ERBS. O
5 BARMICHRT S L OV I0E TH Y, WRE
H¥kT 54 DR N0% TH5 E Vb TR H®, Kl
H vy AERBEC BT L EBRONH, B ToR
B LB COHMORBE S E O THE LIk E
bSO THEELL L EELD. Lichia T, BEMRS
RS BB B 5 NP RBEENE TS &

i, BAREBRFZRAL, BAEREOTFHYRIL
552 TCHEHETHDHEELD.

MPBRERIRITI0ERII L v #EIh T3
KO, ThboFEC L5 mPREr: 30~100 pg/ml
LIFFECEL, i, FSEMEOBVHRLZELLR
TP, BT, (1) chemical methods®,
(2) isotopic dilution method®~*, (3) enzymatic
method”15~2®, (4) gas chromatographic method
220 MELRfEERE LTHEXhTWB. ST
¥, Sugiura 5 colorimetric, enzymic method
< Bennett @ radioenzymatic method *H{E
L7 OFE B HiE Eh T,
lution method %< o X % HEEIXHI1.0
~4.0 pg/ml L\ B EC—FAE R T AR, isotopic
dilution method I X % Iz —RRic BV fEHER
LTh, #10~400ELALLNS. BEDNLECZA
OENETEFRRCOWTREBHIATEST, &
WEEDTHTho data 4 BT HIRTH
LZONBRTH S (Table 4).

##3 gas chromatograph ¥ X b bl
BERIitof, HBOoTEBREIVIEITED
WEEXRE IR TVD, R FRI?ERTH D

isotopic di-
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routine DEFRBREL: &IV AVe\ . SE, EFEN
BT BT RERR M#E Sml A7l F
BLHE T, artifact 5135 L7x<, LHEFG3
B TP BBERNRTIRETH - 7. REDPEET
TERE R HELLRENT VS b Ot Knowles
5P05.0%, Hatch 5% 011.5%, Bennett 590
13.3%, Gelot 5205.5%, Sugiura 5'P0D2.7%,
NI D9. 3% Ch b, EEIL4 18 TH-Te. EIS,
A X B EHEINRILIL. 4211, 31%, BEED peak
OBEMN Smm P EE LA ONERFEEL03
pg/ml THYH, AEIFRMR IO EEEORVT
L #x bh, routine DEEKREELEL LTH5RA
TELDDEELD.

BE\ =B b D &, ascorbate 2 HERIC D D
THA B, Foftul glycolate % glyoxylate %
AT AREREEKTELDEEL LR TSP
Akcay 59 (XEBORTEYE THS glycolate (31l
s 4 15.2 pg/ml, glyoxylate (3% 2.48 pg/ml
LR U2 D RIREE CIFEL T3 b, SRRl
BrHBTr Xy, ThoRiBYEIBLIh
R L T WS TR BB Z & BERL T
%. ¥7-, Zarembski 5® 14 & M CEEREE
BREL, 2MTOWEENGHETH s LeRE
L, ROEFRSFROMBEDOEMARCES L b L%
RELTWE. LT T, FEL glyoxylate DRR{LIC
Bi45-3% LDH, xanthine oxidase ¥ XU glycolate
oxidase % A 27 % 7= BAP solution % fERK
L, BBz ELYsicoTe. TOfFER, BA

P solution {EVEIMMGOMEMEE DM EEZLR B

B, glyoxylate ik X B It c b o EFEXI
WoIE 5, ascorbate & X BEE DT, Sugiura
51D g o> ascorbate PEEEMIEHEMAA (I mg/
dl JIF) ThhiE WEENORBLIR, IR
EAETREE WG E ERAEEANOR BN K TH -
REHEL TS, FEX BRI Rl LmiE 5
ml & ascorbate 60 ug (1.2 mg/dl) Z¥shn L CHIE
BRI ok, LORBELERLELRED T, m
#irho> ascorbate JEEMNTEFEHBAATHIUE, as-
corbate W XABETI Wb DEBLIL. Litds
T, OB TRAESHMFETBELRAET S LT
I b, RmBOERERK L5 AEC R LIFTHET
b o LELI.

L[E, ZHETEBRABTOEEGMPERREY
MEL, T 1371039 pg/ml L5 ERE2EL.
F% %% mean+2SD & % 7z b (X 0.60~2.14

pgf/ml L7n b isotopic dilution method & X 5l
EEx B MoBE L FEALUT HETH -7 (Ta-
ble 4). Wfgn v v ARERBETC R 5 22IRR I
ERRREC DWW T ORGP /e, AL B
EORMIBEDEND L ETH LD LI 120 L3
5hDEMNSHD (Table 4). HEIXBFEBHI L
AFEF B OZEERS P IS BBIRE 2 RET L. ok
B EARNL 1454039 pg/ml THH, BRI
LEBREIRD I 7. L, SERGEE K-
Feleh T, EHEREELZ I 2.14/zg/n}l 2z b
DIFEAHD 24 TH Y, BRKOCBROBEFEOHS
bDTH -V, SEOKRET T, FBRMEENEROZE
JERE M0 AR B B HES TR R B B I 2R RS T
Sl BTHORBEARY —BLC L TWiRWnkd, &
BIX—ERETIC 1) 5 2EE M FBBBREC D\ T
B2 & &b, IOREMNE» IRBEREDOHRT
DEGECDOWTHBREF LTS FETH 3.
RAPEHEEE B EBERECKESEAIN D &
LR TWBNLY, MmPEREEOE BIT5
MEIHD 7. Sugiura HTAE 1 BT, M
BEXHLEe FH L& BT W5, Butz 513
BEr ) v algELCAR (130 X0 400 mg/
day) L, fMiEmigrEs X ORI EBREREOEL
PHELTW5. BB LY v AL LT 400mg/day
BELIBA RPER R ZF R BN L o, M
BECREELEMIR LRI s To LBNTH 320
%7, glycine 3 XU protein A7 L HAEIT
MR, Rephg s b BRI A DR ioh
ol EHE LT 529, Hatch 5293 ascorbate ©
A &b, mbgE, RPEiEs S EEHEm
LizeBELTWS. BET T, BBEARKLLD
# o M E R DT LA BRI BE L - BE T
V. AE, EEIIAY L UE 100g BEEBE 5455
mg, TEMERE 381.5mg) ¥ AHL, AWK 6K
oo A EERIEE S X R F BB E OB LA #EF
MeBE L. ¥, IHOREASY—ERL (&
EEmE 44.5mg, H1 vy A 189 mg), BIHOARED
PR Ui, ToR, mHRER, AT
AR 2BERIB X D, NBRHECIBEERC 2 FREER T
4B L VERC LR L. Fi, XREEO 6 K
BomHgETAMITORECH LT 167 0 LAT
Boteorel, EERET4BEETT TR 168 %0
EEMRH BN, 6232 X R L. £L
T, EAEFD 4~ 6 %O 2 B 15 EFRIX
bR D Lo LRRE L T BEC B -
oo Tiebd, HERIAWHEEVCR X ) BRIIR
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Table 4. Comparison of serum or plasma oxalate concentration

WIREE 30%

105

19844F.

in controls and stone formers

Controls ‘Stone Formers
Auther Methad No.of Serum(S)or Plasma(P) No.of Serum(S)or Plasma(P)
Subjects Oxalate (ug/ml) Subjects Oxalate (zg/ml)
Zarembski, P.M. et al . . (S) 1.35-2.80
5 fluorimetric 20 {non-fasting)
Hodgkinson, A. et al isotopic m 3 (P) 0.12-0.14 m 15 (P) 0.16+0.05
Nuret, P1'9;t8 al gas chromatographic 20 (8) 1.44£0.41
Constabl:g,_l{,\.ﬂ. et al isotopic 5 (P) 0.08—0.19 2 (P) 0.15—0.19
B tt, D.J. ! . . 9 S) 0.83:0.24
enne eta radioenzymatic $ 6 EP; 0.96+0.34
Akcay, T. et al . (P) 0.20+0.15
1980 enzymatic 20 (non-fasting)
S-m 32 (S) 3.44+1.14
Butz, M. et al " m 50 (S) 2.77+0.79 f 20 (S) 3.90=x=1.29
930 enzymatic f 49 (8) 3.56+0.95 R-m 52 (§) 3.82:1.20
f 26 (S) 3.74+1.22
Gelot, M oy ! gas chromatographic 40 (P) 1.80£0.79
Ogawa, Y m 10 (P) 1.37+0.32 m 10 (P} 1.03+0.35
92 &1“2 radioenzymatic f 5 (P) 1.12:0.68 f 5 (P) 1.21+0.51
T 15 (P) 1.29+0.46 T 15 (P) 1.09x0.41
Hoshina, A. X 1% P) 1.37+0.39
1984 gas chromatographic m (P) 1.37x0. m 31 (P} 1.45+0.39
m; male S: single stone formers T: total

f ; female

RENRPT L, AT 6 R B B\ kL h Dk BIR
BEIBRAPRIZET A b D LRI M. WalE 5,
HMBRAC BT 3 BBBES LAXERTH Y, FHAK
ZHUBIBEIME & E 2 bhfe. —iie, BB
124885 BB TRIREh B EZELHBRTW3
M, FOBEHICOTIIRBR AN S\ SEDEE
OWF Tk, HAMIFEBEREC L L EBORILEIHN
FHEL T BEN D Tlel, BIFEZLIFEAL TS
Z EDRE I .

ERARIHD BAFRPEEE, Barilla 520 £F
ED 22 ~6RMBTH - BT B, EBEoF
BTh, HELLCER 1~ 2RME0 1R Y
HELEM AR LI, £ LT, BEMNC KT AH
2 BRI O MAFREN BRI L AR EE L -
TWBIZ b bT, BAERD 2~ 4KHEED 28
IR i3 Reb SRR B E HE LTS
7, 4R E ORI L ROl 2 - R L
fr. FLTC, XBBETIE 2~ 4 KM% 2 BRERcHE
M peak AERLMI-DRNL, EABTIL4~6M
M H 2\ E R Bt peak HbBEELD
R, REREIHBRGC I UEBEENAGEEL T3 2

R; recurrent stone formers

ERTFR IR, SHEOIEIREAT CTRIk-Tolk
¥, AT 6EMEF TOBM TR -2, SHIIA
HEAFEREI L5 2 T, ANERMECH5#8
RENDBETHD EEL T 5.

BEOF COBHNIARRESE, RAT oSS
JOBRRCERENB Z LIXW 5 2 THARWA, £
OBt 2 5 = XA LTREEDE Z AR EAEM
BhTuaus, 19624F, Cattell 528 (3 [CM]) BEE
FLU T ARRRCHELER V75 A (Cox)
BT aME BT ote. FOREE, Cox 1 68ml/
min THhH, 2v7F=2vrs)T75vREDH
(Cox/Cer) 1X1.28 Th-TobBMELTWS. *1,
Weinman 529 3 rat C& ¢ micropuncture ¥ ¥
iV, EERIEA R (immediate postglo-
merular segment) THWIN T B ERNTW5.
Zarembski &' 3B AD Cox i1 3.9 ml/min,
Cox/Cer 120.034TH b, RBRETHBIh-HEHBD
996 MERME CTHRIRIN B EHRELTVS, vy
F5, Williams 52 2@EERAD Cox it 169 ml/
min, Cox/Cer {1 1.64 ThH, BEILEME TS
B THBENERERL TV, S, EEIBF
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Table 5. Comparison of oxalate clearance in controls and stone formers

No.of Plasma Oxalate Cox
Auther Method Subjects (g/ml) (mi/min) Cox/Ccr
Zarembski, P.M. et al o i etric c 6 3.44-6.89 38  0.03
1963
Williams, H.E. et al . .
1971 isotopic c 7 169.0 1.64
Hodgkinson, A. et al isotopic c 3 0.12—0.14 249.0 1.95
1974 P s 15 0.16+0.05 201.0 1.76
Constable, A.R. et al ;. onic ¢ 5 0.07-0413 168.0  1.54
1979
Hoshina, A. as chromatographic © 0.90—1.72 18.0 0.22
1984 g graphic o 4 1.24-1.80 19.0 0.22

EEh >y AERBER IO BERABFD Cox
PRI L. ToBR, £EFHT 19.0 ml/min, R
B3 180ml/min THH, WHEICERRZIRD
fehvote., Fie, Cox/Cer (TWEELE 1T0.22TH b,
Zarembski & DIREIT T\ E L - e (Table 5).
SEIOHETTIE, BESARETERICENABIN
BEEETSE, RECOBRNOENGUL Y D
BETHDHENERZNI. UL,
lution method i X AR L3, MPBHEE,
Br V)75 vAEDLHIOBOELZLNRTED, &
DB DWTIESBELERHAVBULETHD EELT
W3,

isotopic di-

e
1=

#*

gas chromatograph #iC & b MAEME B
L, BTERI LYY AREEEER JCRERAS
FoZeEikntEBEESRIE L. Tk, kvr v
# 100g XAML, AT 6RH DM ERIRE S
IORPEBRIRBEOEL RIS HET L & b
w, BRR7 V75 VAR DOWIERER Itk

1) gas chromatograph iz X b A EOFF (fn
# 5ml)C, G W3RED TomFBHBERY
AREL L7

2) FER XBFHEINEL 91.42%11.31 % TH
b, TR 4.18 ¥ ThoT. ¥k, BEO
peak DEX% Smm [lEkELIBAEORERARE
EL 0.3 pg/ml TH o,

3) RGHE (n=31) WIUNEHE (h=16) pzZ
MR R R Y 1.45+20.39 pg/ml B XY 137+
0.39 ug/ml Thb, FRENCHERERELEDIH -
1.

4) hyvvE 100g AMHEOMAPEREET,

=5
L)

¢; controls s; stone formers

AR ORECKL, AR (n=5) X 2REMELY
(p<0.05), MR (n=5) L 4B X b (p<0.05)
AEC ERL, 6RMBEREHL232% (p<0.01),
NBE167% (p<001) w ER L. &K, &
BED 4~ 6 KB o QR B 5 ERRIT43. 2% &
Bhote. ¥, BEBCKITS 2, 43 L0066
HBOMABEIXNBRCILLERCEN» (0.0
1)

5) Hw L v 100g AFHEORPEBHEL
AT 1~ 2% | FHER T, AL, &a
T 282%, NBEL 0B AL BEHEML
(p<C0.01), 4 B5fH % C RO <% —vE RL
7o MERETIE 2 ~ 4 B& 0 2 REEIRC BHE peak
nhbhilcorst L, AT 4~ 6 FEES 2 VI
FRUBH: peak b5 EEL BRI

6) BARE (n=4) KIVNEHE (n=6) OFH
Bz V7 5 v AL 190ml/min KXV 180 ml/
min Thh, THFHCEELRZXRDAh-7. %
te, Z2LTF 2V YT S VALOHIE, WRELK
0.22Th Y, BEPARECHHCRNABENS L
RETHE, RS COBRNOARFWL Y IER
ThH5H I ERHERI R

7) SEOHEC L b, BERINEBRRCLLUERE
3 B RARAESI A TOLE L TV BEins b T < RIER
MLIEALTWB EEL DR, Th, RP~OHHEL
BELTWA EEZ b

8) IMmPEMERNTRE LD, FAFCEWT,
B CoORNFER, FToRYTERS LB TD
PRt T B B BIER 7 S OB GBI TRETH B &
ExTW5,
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