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BASIC STUDIES ON THE CAUSE OF UROLIHTIASIS

III ROLE OF URINARY CITRATE IN UROLIHTIASIS

Mitsuo MaTsuo

From the Department of Urology, Faculty of Medicine, Kyoto University
(Director : Prof. T. Inada, M. D.)

Studies were performed to measure urinary citrate excretion and calcium-citrate ratio

of urine samples obtained from normal subjects, patients with urolithiasis and animals

given CAI or PTE, all of which were under controled diet, and from pregnant women

under regular diet.

For urine from urolithiasis, citrate-creatinine ratio and relationship

between citrate and bacterial infection were also investigated.

1) Calcium-citrate ratio showed increases in the urine from urolithiasis and CAI ad-

ministered subjects.

Citrate-creatinine ratio showed a decrease in the urine from uroli-

thiasis. Much citrate excretion was found in urine from pregnant women.

2) In urine from patients with bacterial infection, citrate excretion tended to be

decreased.

3) It was supposed that urinary calcium ion and citric acid concentrations participated

in cause of urolithiasis.
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BAFERE HIC 4R L ARCER L, REHEER
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BEEOEANERCAHLICLDTHS.

AAUEERTEREDH 5 1 Ficik 50mg/day LT
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RIEE OB OWTEH S OBRER I Nk,
El% Vermeulen (1958)117y1 Citrate, Mg &
RO Ca Z@fAN ROFHAHRD L Wiy,
Walser (1961)120yx Citric acid &< V& T
Ca, Mg %% L, Nordin (1959)7-8"  Raa
Flaub (1960)8 11 FRe Ca ©50~75% »:Citrate
LEALTOWBERRTHS,

—7 Yarbro (1958)125-126) vy PRy L H L v
v a% iz < Citrate ORE*Ex TEREFT
ol £BNLHETL XD F 1~
MER WA, HERMZEO Citrate 20z
BLIREER R Lic LG L7z, ¥ zSchweis-
furth (1961) x pH 7.0 LUFTik Citrate 23
HFELLLTH Ca oRrEdbh i nl,
Kuy, Mapxencar (1965)¢0 o & & { Citrate %
Ca 0¥fE, Ca HBAEOHMKI HEIRTH 5L
TE5-RbH 5.

Albright (1939)" &k Citrate 23 Ca A%
BT sL 0w, TOFRREE LTOfFRSE
O F V- MERR X Bl Bfixk. Suby
(1942)100 &5 13 KR RH) & LT Citrate %%
Kic L% Solution G, Solution M %fE- Tl
%, FIx in vitro ¢k Citrate 33 Ca o#H
RNCHH T 2 EEERL .

T cEE Y 52 5 ATFrondittEs X
CHERAYDO bDE- T, MO DL LT
R, EYRELERHTOhD. WEH?,
199, Yarbroi®-129 543 74 ) RIC X DY
mL, BERTHEA UL vy, Smith*®kE
EXKRER, BRI OEML, BEEER
TRED L & EEH L, Scott®®, Higgins3—40 .
Selman 1% Citrate EARNCARBEE I h T
bERTR#E ST oD, PLULLRPICH
ZIWE Vs T3, YTk Vitamin D3
. PTE?V. Estrogen®™ 7z &ic kv #mL,
CAJ3035)36)01)102) = |3 E A gb; b T
5.

ERERTE LT, RAEE, REMERE,
BERES xS 5.

RFAEE Tk Boothy (1934 b2 2 BlORA

BECTHRA LT 8 L TURKS <0
&pi5 5, Kissin & Locks (1941)%8) 13 fReh

Citrate B % RIE URAE TR 13mg/dl,
E##Ex 6lmg/dl, %7 1 BHRHE TR 1653
mg B L 627Tmg LIRBEETHOL B L
Twikd ®E L. Lo Scott™, 'Y,
Furthermore, Hodgkinson*?, Taupitz!®® £
G & A YD HEDS 1 e\ T RARE KT
Cirtrate @B 5B bhic & Wi, WinLik s
WHIHEHERA bR, ROKRROBE TR
FiEOFHfE 18mg/dl, 217mg/day & LIE
#IFEcrr 23mg/dl, 306mg/day &7 TWT
BE, 1AEL IRAECTCERORELR
BEEZ R L, Kissin® bowsmEEE
DEXADHBTRILd- 2.

CAl # LR ¥ty 14mg/dl, 97.5mg/day
LHLLEL, EEREORCHEEDELYR
bz, CAIBREZCFERABES LELIES D
n, RAEOERLE L, Gordon®®, Becker®.
Harrison3®, JAM?, LV SR Citrate
oY RED RRT A5 L, REVE
Vitamin C $tHBHEK < #bh DT, &
BEYOBBIESERRCSE T 5D TRV
MHERRTNWAS,

L IR o~k < pH & Citrate ©
200 RRREEESEEXF LTV, 7HEL
THECE 2 5FX REETH 2, RF PR
BEoJis Ca kb ko hKILECEI R
brHEID, CAIRERORAEOCKRKER pH
MEZABET B b0 LERLL.

ERCRED RRINDFLIFEFCHTSH
v, FoEme LT Balch, Butt, Ernest,
Arnell® L4 E+F @ Vitamin @4 BEE,
REFREBE O, REERO D RAE
UCHRHERT 5, ERPMA107 B TH
5, EOBBEEYHTFTN5,

1R owT R Citrate 2#HIE3+ 5 & 40
mg/dl LA Epr Lne., FHEfEDS 35mg/
dl tHbLmic FHL, 1HEbrEAE 300
mg LETho k. zOBBREFEHD Ca £
HOTED DI £dDOTRAVW,LEERD
na. RELOBEFROWTRERT .
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f Ca »50~70%#t Citrate L fEALTWB &
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BRTHWBR ZOFREED BEY 4572 R
Ca/Citrate OfExFHE L. TibblRF Ca
DrEALER Ca 4+ vOTHTERL, BT
o Citrate & 4 LiEE O CHET 2R
Ca/Citrate fERME<, Rxtrc Ca 3 {E75 T A
b Ca 4 4 VOB TEH S HEET 5 HECIFEIE
7T, thicdo T Ca DRAFOESREY
BrBEHEHX b0 LE 2,

D EoEhic X b FERICOWTREY Lk
B OFER ERRcTRREELS, RERK
CAl B#ERK TR BV  Lichi- TRAR,
CAl #ERTRESFo Ca PP L,
Ca A+ VOTHUTHEETS EEXS VIO LHE
FExhk. FHIZEr 7, VEC X B3ROEBEH
¥ k7, EERTCE Ca ENIN #
{, RERICEWTERINHVWHILRAR
it Ca A+ VOB THEETSHDR50DT
itk OXTW3%, cOFERE Eo Ca/
Citrate & X { —FH L. CAl Z#ERCRE
Exmth, CAl BEFCRERLT7AHY
Ry &t f- THREBRORERE LTE
1 Eco~xkEe pH © L&, Citrate o4 &
2OoDERNMBEL - T ADTHHH, E
BiER X0 pH OF L L OERTHS
Haibho k. 8B pH 7 L ko Citrate,
Ca/Citrate ERHK ERL & BhE il
WEE XTI,

R RAE & SN BBACOWTEY
BRTHBLBEE TR TS EROKA
oftic. Citrate o#pn, Ca/Citrate O,
Ca ORERADOBITE D Reie Ca 44 v
RIEBCPRWEBSFERO—2KLD 55 L%
25,

Creatinine W A& T FB I RHET
AU ERRD SNk E Wb T w3,
Dedmon?® &% Citrate/Creatinine it % O
OB @ CitrateiltEx & bbb T L BT 35,
Hodgkinson*®'jz X #1i¥ Citrate/Creatinine x
0.05~1.05 T& v, Creatinine © 1 HEHHE
%1 € & Fhid Citrate © 1 AHEEE CIGIF—
45 & Wy, Nordin® 4 FED &4 i
L, BRARIMEWEY L BMERY S OBIR

wonWTREXAD T, RARTOBEIRBR
BETRX 3D, k.

FOERERCHLRARTREVWHONHDL
»eg <, pH L 0BRRS bhkhs k., £
oFERE Lt vB o Citrate HREO R,
PrrirdboEELZDLNRS.

PTE #5088 o\ T Dickens?!'1x PTE
BEr X omsp, R Citrate, B X b offk
NEEIRDE W, Olival 3 PTE Kk
@\, Ik Ca, Citrate ##m3 ¥ 51Ef%
HT 5w ks b Citrate O RFHEN
MNEE IR, EoR&E T PTE 200u 1
BECR#BMLLELDSL RN, LA
B Lichlfng <, ¥BEUTE- bk
60%% L. PTE &5 X TRIEBEL
THEANED, TOEHDBELZNIETOR
PERARA BN THIWRTH 55, EFLL
BhrHBEE TS0, SBRAK, REEHEY
WL TR Lz,

RAEGE & HERS L OBRIcoWTORER
¥4 < %%, Hellstrom* 0 BEREOREH
KicBg3+ 5 #er, Rovsing®®. Keyser®-37,
Suby!®® LRRESHEORPIC X BRDOT7 NV
A IERRERTH 5 FOMENR B 2 HFE
RRARER ¥ OS50 EREHNT
W,

REEC KT 5 REBEREDOHRELCONWTH D
&, Lett 1263641 788.5%, Hellstrom3*3.750
#c22%, Chute'®y1 75%, Carrol 1 50%,
25 3% L ME L, RREEEL LTEE
R, KXBHE, THE»S V. Fr32560 L
REFEC DWW TR SR TRITH67X T
WD, BREE - LCREERE, SBHE,
KEH, EHEST, FERE» S VFRAO
W|EL—F LUk,

RERE TR Citrate 53984 LT 55T
TRAFE B 2DTH %, £ Citratef 4
DE il L LT, Furthermore and Sandholzer,
Conway'” L8l 5 O MBI X 5 Citratep 4
fRD I Tdh B &\, Hodgkinson*?, Taupitz
104-105) - Schweisfurth dEBED BER % B’~<T
W5, Nordin® 3 Citrate/Creatinine oW
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CRFAROBYR S * FERBRIC 2 TR
HE OMBERLE S F 0OBRRAVWERRTH
5. %1 Scott™ 3 Citrate ¥ FE#E, RAEE
CEORE LeBEmFTtREERLLBE TS
5%, RETRRERTEA T LV, h
HBO P BB b5 n L HLTL
5.

AOHIE U R CRMEEB SR P EEr
BNWTPREEL R LeAESEE L OMcEE
DEXRDEDS o, MEBYERG 50mg/day
LTobon3fbabh, chbod 2 gk
TR C LB N B b0 T
Bot., R 1BARFANNTHARERE TS
- .

BHRABROBAHERFIL LT, £REh
e RAVES B X 5 I B 5 B R
GhnwoT, RERKA bh bR+ Citrate ©
BV HEREOERETH 5 L RE LEL,
BUAEROBHEET 2 kBlOZELE
BicARD &, Scott d\w5 & & X BoHEE
BoHiRXoEEL Citrate HARF T
hEeEZBD.

U EHEaT 2 L RAEK BT B R Citrate
BOOER L LTRBi Rl 5 BEMER © JiH
MERRIVLIVDEETHDLELDNS,

RAFEI B \WTRep Citrate 0Bk HEIC
7t B2 in vitro ¢ Citric acid 1 Ca #HitiE
X LT HmA ke FHRSRO & 2%, Citrate
DB Lo ¥R Ca, Mg 1 4 v o HEhyE
2 bhs%E, Ca/Citrate o¥jnc b Ca 4
v oEp, Citrate QEMAHEEI R 5D T,
ke Citrate oV R REEC—REKVE S
EEZTIw, LALANLEED7 LA VR
DR FEARERX LA PH Kt EH3 R
Ca/Citrate @\ Al prhsibs 53 Citrate o
BARG L A EBREF RV EELBRS,

= B

—EREETBE DL, 1) EER, 2) K
AR, 3) CAI ##5RK, PTE ®&ERF I UOH
BEAREToERRICoWT, Rf Ca B X
¥ Citrate % BIE L CRAERORS Citrate

ZHLELTE4«OAE I VAKOERLE
7.

1 RERo Citrate #E, 1 HH#RERF
BECTREER L EROELRADIR S 22,
RAERTE 100mg/day ATOHDHREL A B
iz,

CAI #ER T B bhic EERIC xTR
d Citrate R 2R Lk,

2) FRFo Ca BREARMICHECERS DN
o fedt, RAEROBENCGEREIKRRS b
7z. Ca/Citrate XIEHR, EHKRTEL, R
FR, CAl ’ERTEL, EFERE RERO
B bhrcENns bhik,

3) Citrate/Creatinine R G R CEEL R
L.

4) PTE #&37# < JRe Citrate ig &
AEBBOELYBRD ek, Ebbhinz
EEAD T BEE RS Bk,

5) RERBHFHIRCHEL Rk, HE
Blic# % & Staphylococcus, Pseudomonas,
Proteus 7 ERETH- . MHEGHERE, HH
R oR+ Citrate Hittic FEOERX S
- e, MEBNERC CRREELRLE.

6) IRAR® Ca/Citrate, Citrate/Creatinine
B LM EERE £4 A bhie®Er, RP
Citrate RREEOREO—oBEEFL, HFic
o Ca A+ v, Citric acid pBNEET
brrErs. HEIFCcoO~ML, CAIER
SR E7 A0 ) RO RS Citrate 12z
LAERAEOREIIBES L wbD &E 2
%,

TERBTHh, HEEYOCHKZE ey
- BERR RS B e L 2T g,
FER e W BB B R L, S OB RIE
BRIV EEME, REKEBRHEHER EE
i, FEAFERASEAZHFHFCEHTS.

MAR O E B EE35E A AR BFIESBETEHS
&, H54H B AMRBHESBLOBEREO—HE
LTHEL .
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