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EFFECT OF VERAPAMIL ON URINARY CALCIUM AND
OXALATE EXCRETION IN RENAL STONE FORMERS
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The effect of the calcium antagonist verapamil on urinary calcium and oxalate excretion was
examined and compared with that of trichlormethiazide to evaluate whether verapamil is useful in
the prevention of calcium oxalate renal stones. Twenty-four-hour urine of 16 renal stone formers
was measured at the outpatient clinic before and after administration of 120 mg/day verapamil for
a mean duration of 2.7 months (range, 2 weeks to 6 months). The 24-hour urine was analyzed
for creatinine, calcium, oxalic acid, magnesium and citric acid and the results compared with those
in 20 renal stone formers who were administered trichlormetiazide.

Verapamil was found to significantly reduce the urinary oxalate excretion of the 5 hyperoxa-
luric ( 50 mg/day) patients but no significant effect on urinary calcium, magnesium or citric
acid was observed. Conversely, trichlormethiazide significantly decreased urinary calcium excretion
in the hypercalciuric (> 250 mg/day) patients. Calcium oxalate risk index of hypercalciuric and
hyperoxaluric patients was significantly reduced after the administration of verapamil.

These findings suggest that verapamil is effective in reducing urinary oxalate excretion in the

hyperoxaluric patients.
(Acta Urol. Jpn. 39: 425-431, 1993)
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Ca JREETIEMERETHAEN (46 dEEIT
Wh. IRhBDIEMIT verapamil (77 5 v®) # ]
Fl 40 mg, 1 H 3 Ot AL Lz, BhoBEE 7c-
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MM SR TV Ske®, K DE flicit allopuri-
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L L FEE, FSAMBCBET A RPFES Y E D
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JRE, creatinine (Jaffé ), Ca (OCPC ),
%l (B, 7=Vl (EE) <73x>9 A(F
Y FEAT ).
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verapamil 1 B 120 mg DABTiXDE, B,
Bl & DEWERILE o e K BB I high o T,

FEIT verapamil B, TCM B & REAKR G-HiL
THEERR ORI o (Table 1).

b Ca il 3+ % verapamil ORHRITLTE
PICHRTY, 1 AHEHED 250mg Ll DB Ca REE
BE Q1) TARTY, HIHCRARRBAODRL
Honteh ~71- (Fig. 1, Table 1). \woiE5 TCM
MRrR Ca BEEC R JIFTHRIL, EROBREL
KY, il Ca RIEBE (1200) TREBECEIL
7= (p<0.05) (Fig. 2).

verapamil 73 RPEEHHECSIETHRIIL
EFICRAR A HELRBDIeh -1, 1 Bk
£ 50mg LA E0RERRIERE (560 Tk, £D
BB A EEA LTk (p<0.025). verapa-
mil i} AR EEBEREE TH - 721 1FEFITIx verapa-
mil [RAW X - CRFPEHBHEOHE MA H bRl
P, BEREIN T3 /ch -7 (Fig. 3, Table 1). \»
-1¥5 TCM oigEthikREx s LE TR, 28
FICix verapamil & RIERICHA ZRIZFTED Hivieh
st BEBREEHL | IR TH 1o, FHBr
wWA Uiz (Fig. 4).

Rep 7 = v ERHEIBIC 35 KiF3 verapamil & TCM
DHRE LB LIon, BREELFEFRAC LS 7=V
EFE R ORI A bhish - 1o (Table D).

R = 7% vy AgEiRR 3 JIE3 verapamil &

Table 1. Effect of verapamil and trichlormethiazide on urinary calcium,
oxalate, citrate and magnesium.

VERAPAMIL (n=16)

TRICHLORMETHIAZIDE (n=20)

before after before after
Urine Volume (ml) 1771 £724% 1991 £ 530 1601 £ 530 1692 + 595
Calcium (mg/day) 295.3+ 96.8 309.4+£152.4 285.1+100 240.31104.3*
Oxalate (mg/day) 43.7+ 20.5 40.0+ 13.7 32.61+ 16.0 31.6% 15.1
Citrate (mg/day) 458.71+229.1 453.6+135.7 363.1%196.2 379.5+213.9
Magnesium (mg/day) 88.4t 39.4 90.6+ 42.2 88.2+ 48.6 94.9+ 38.6
CaOx Risk Index® # 415.0%139.3 392.2+185.2 352.8+221.7 284.31147.7

# . Mean £ standard deviation

## . (Ca/Cr)*7" X (Ox/Cr) X (Mg/Cr)® * X (Cit/Cr) ™ "

*: p<o.1
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before on verapamil before on verapamil
Fig. 1. Effect of verapamil treatment on urinary calcium excretion.

Urinary calcium excretion did not change by the administra-

tion of verapamil.

All Cases Hypercalciuric patients

(mg/day) (mg/day) (Z 250 mg/day)
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bef'ore on tr'ﬁazide before on thiazide

Fig. 2. Effect of trichlormethiazide treatment on urinary
calcium excretion.

Urinary calcium excretion of the hypercalciuric
(>250 mg/day) patients significantly decreased
by the administration of trichlormethiazide.

All Cases Hyperoxaluric patients

(mg/day) (mg/day) (2 50 mg/day)
100+ 100
80 80
60 604

40+ 40 Mean * SD
204 204
n.s.
0 0 p<0.025
B T T T
before on verapamil before on verapamil

Fig. 3. Effect of verapamil treatment on urinary oxalate

excretion.

The urinary oxalate excretion for all cases did
not change, but that of the hyperoxaluric (= 50
mg/day) patients significantly decreased by the
administration of verapamil.
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Fig. 4. Effect of trichlormethiazide treatment on urinary

oxalate excretion.

The urinary oxalate excretion for all cases did not
change by the administration of trichlormethiazide.

All Cases Hypercalciuric
& hyperoxaluric patients
800 800 4
L
600 600
4004 400
4
200- T~ 200+ Fuosn 250

4

o n.s. p<0.05

before on verapamil before on ver'apamil

Fig. 5. Effect of verapamil treatment on calcium oxalate

risk index.

The calcium oxalate risk index for all cases did
not change, but that of the hypercalciuric and
hyperoxaluric patients was significantly reduced
after the administration of verapamil.

Calcium oxalate risk index was calculated by ((Ca

JCr)* 1 x (Ox/Cr) x (Mg/Cr)® 14 x (Cit/Cr)—0:10),

TCM DR e T 5 &, WAL b FEARA X
B~ 7% vy sPEEOMMT A b ol (Ta
ble 1).
RehZEMEE T E LD > T 570, Bl
A e 573 TR EHIO B RABETT B I
ey, £ 2T Tiselius B (1982)° A3
12+ 57%® Ca © Risk Index ((Ca/Cr)""'x (Ox/
Cr) x (Mg/Cr)*-'1 x (Cit/Cr)~*!?) T, verapamil
ORRAME L. O R, verapamil ORI
SIEPITHRD EBLTREN»eny, B Ca RIEE
T L b BIERIRE R 2 Utc 4 SEFI® Risk Index X
HHIAET Lt (Fig. 5, Table 1). [#ic TCM o

Risk Index %% % &, 2IEG|TIX verapamil &[d
BRICIARAC X 5 8 50 ETHREA DR -
oo WolZ 538 Ca RIEET ULV EEBFREYSZT5
REFIR, FR&odi b SERES LA 205EB Dbty 1 6
bich -7 (Fig. 6, Table ).

% 2

BREKDETER Ca iEEFHT DL,
Sl S BWHERA 2RI e S EERID S
FETS, ThoofERARILT, SEEHBRO risk
factor ® 1 D THHRH Ca Pt BEF AL H
HC, thiazide RFIRFINEL EE IR, T OEK
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Fig. 6. Effect of trichlormethiazide treatment on calcium

oxalate risk index.

The calcium oxalate risk index for all cases did
not change after the administration of trichlor-
methiazide.

Calcium oxalate risk index was calculated by ((Ca
JCr)*7 x (Ox/Cr) x (Mg/Cr)®14x (Cit/Cr)-0-10),
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H%%9, Lp L thiazide RFRFIORME S L5
PHROBAR, BWERTHAREROET, HXGHAH
MR 28 7s & DB X o TR 2 WA Uil e
BISWEEGIC BT 5 Z & &\ . X DX thiazide
JFRFLBHELTWAR bbb, HoikRE
Ca HFEBOBADI RS RIS\ EFIRCEREZE VIET
EALH Y, thOBABRTFHEOMAELHFhd L
ZAHTHB.

SERET Lz Ca BHFITHS verapamil Ljafl
JE, WOE, BECECHTAHERRL LTTTX
DNRED TR S M- BEITH A2, Ca HHHIERE
BAEORGRYR UBRERTAH L, 1980FK
P e ThHbTHS. Baggio b (1986)I1LUERE
DHBHBEERE nifedipine L LR Ca #f
WEFRED Licz &b, ERABET nifedipine
HhiggoRb Ca, 68, Vv, 7= vEHHtEY Rl
% L, nifedipine iR Ca 7o b O I TEREBEHE R
YEBERBAOIRLIHEL DD EERE L. Fi
Halabe % (1990)®{% chlorothiazide & verapamil
AW BIERR T, chlorothiazide TiXJR 4 Ca
Belk BT A L h IRep I BE B I A L » 1
DEZxt LT, verapamil TiXJRe Ca, EEEEHENE &
YR LICEHEL TS, WwaiEH Ca HEHFA
RETHERP Ca Pt BN LICEOWEL D
D910, Ca PElEE B L CR—ZBDORMIL BRI T
Wigvs., Sjeén B (1987)'1% 9 ZohEE D E T
BEi 2 Bl verapamil (80~120 mg/day) #* R
A Rei-fER, HEETo Ca ORINCRE Ca b

Bt verapamil ORRFRIE TEMN o -7 & HE
LT, HOEFABCHE LR s-iPTH R
cAMP iR A% verapamil o RARI% T HEtrHY
CEEZEI VSOOI LIcs SER L, HLE
TD Ca DRI EL - ERE LT, vera-
pamil IH{LETD Ca DRNEHEET DL, Fo
R LB MEBREETUEEIREAER S, h
HHALETD Ca O RINKEFE LI RO TR
MEHER LTS, ERBOIRFEENCIAER X
X b oo, verapamil ORI X > TMET LV
AV 7 3 A7 w R—HERPAA FrtFvrFry v
BEftEA I Lo 2 &h0 5,  verapamil DORFANE
@ turn over % JLHEXRIDTILIcV A ERNTL
5. HoOOxgE Lic 9 EFICIIE Ca REBE X
A EhT\gwbp,  Baggio —JkD Gambaro 5
(1987)»1. Ca #HiF|lo—>Th % flunarizine %
BRUEER Ca BAESI0RCHELLEORS
Ca, EBHEOE LB LiciiEodt, RbE
BEEI BT EIC A LicDic R Ca BE B2
D Uieh Bl E LT, BFHEFIDOFIIE1 A Ca
BefitE A 300mg %#Ex 58 Ca RIEBE44L
Mighofcieb bl L, Rep Ca ghitEOBARIL
EHMATORS Ca BHltREOAE S ELBITS
ERNTHB. HREATILE Ca RIEEBHIAF 4
BRI RTES Ca PHERAHRTA DD
o, @ Ca REX ELTHERRAXIESETHS.
Sjoén H DA Pak (1978) D Ca R FEDH
B HTUrdTEL ThB L, absorptive hypercal-
ciuria type II (A~GBX) CiAkBECcD Ca 0
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RIUIIEHE CTHH A, verapamil 2L bh Ca DIEE
BIRAAME T LTS, RS R 1B 0Tl o
Ca OFRRITEZ B L1 R Ca PHEBILRAT
BT ChD. %7 absorptive hypercalciuria type
I JBETD Ca ORI TIRITKBRIRTH -1
BEn & Ca BINIIL verapamil JREC & » TIE
WL, RO Ca RRIEZ bevE R Ca
B BB AT A D E BN, Fi renal hy-
percalciuria TIIARBETH Ca OWIUIEHR T
H %5, renal leak i X B4HD Ca RNEI XS -
BMER Ly (PTH) it X W IBETO Ca
BN TTE L T BRIz H 5. verapamil iz X
% Ca ORINPASEIZ X » CTRIUE—BIET T 575,
renal leak {5 kAD Ca TNENETT B9,
—B PTH WA TiEL, SRAOCBE» 50 Ca
B3 ZEbbY, 8 Ca KIEEMTEDEETHS
EWCOHERPBG IR, BBRFIT verapamil R
B RF cAMP ZHIE L@ Ca RIEEE 7 4
5 Z2SRA% cAMP o (3.41 +0.61SD mmol
/day—4.06+0.75SD mmol/day) %, TR
~ FrFy7ay v 6 A 5 AN LA
(13.88+4.28SD mg/day—>18.24+6.31SD mg/day).
HEGIT:E Ca BEXZLCIEEFADA Ca RIED
FERCOWTI A RBL L IR T LIV, ve-
rapamil DR ERE/MERERB T L0 EH
REELTDLDEELZLNRS.

Ca HEHEIGRPEEEEC s JIXTEEEET 3
BEIHENEHL VD, TOHhTERITE LEOR
HENBLOTHAETS?D. ARHITL, BIEMREY
B L1 4 BIOERHEE I ZRCED Lic. ZOER
BB LT R BB ST oy,
Ca HHAIIEE LB L v~ CHllar DR
DHENEBETHZ LT > THERE D body han-
dling #Zx HWHEMDL BB ERESIhTHBP, X
%@ verapamil O Ca RIEWCT HERBERF» S
#x % &, absoprptive hypercalciuria type I % ty-
pe Il TRIBEN D Ca BMIAMETT AR, 1B
DYWL #E S MR PSR AT 5 WY E X &
ha.

thiazide RFURH| 2 R EEPEIEIC 3 L3+ %)
Breouwtiy, #EEH, BEMRLEDEIDD L
DO, T B EDOREW, Ebbis & ORES,
FIURBATH EDOWEO LB ) PO MFEL L
BhRTwisw. FRroff BlF VT 47
BEAAE ST oL,

in vitro OERATIL, EEAIER Ca ORERPNK

iz Ca O6HENLISELDFENE L DEVRT
FDII®, RPIE R AR X5 & Lk, R
Ca HEHER R 285 LU ECEBETHD EEL
bhb. 4B KF»D, verapamil XA 7e < &
LBEBREORECEIEFCHRATHY,
thiazide ZFIRFIOBWERACTHARF 7 = BBk
BOBVHBELPRL, Lrd B Ca RETAEE
RIEDH BIEM DR Ca © Risk Index ZFE HIC
BTz bhb, AEFIEAOERTIHEEL
LT LT R Al H 5 & Bbhic. SHITEAR
R L, B E S EAERROBRCRILONE
5, E BB ks JIXTEER L ORIERC O
THRHFLCPE W EE LTV B,

b

Ca ¥ %] Th 5B verapamil (120 mg/day) % |-
WRBEREBRE 1648 CRE L, BHRA Ca i
HUNCTEREHEI B 3 JET RIS R oW TR L
to. EiFo%hE% thiazide ZFIRF| (trichlorme-
thiazide) *RAFOBE LB L. BRILUTO
HBHTHAS.

1) Ref Ca PEftEL verapamil JRAFIK TERLe
hotc. ¥FoE Ca REEEE (250 mg/day LA L) T
RAGI#D Ca HiltER HBEL TR R Ab
hizh ot

2) Rt £ TA 5 LIRATI#K TER
AR h » 1, BERERIEERE (50mg/day L)
) TARD EFPED L.

3) Repz = v, <79 ngfft&izverapa-
mil JRAFTHRTERR DRI, .

4) 1F Ca @ Risk Index (X EFERITH % LR A
g CELAen»>7en, @ Ca JREET L b iBiER
RIEEDH % 4 FEFI T verapamil R X - THE
ART L.

LAEDRER LY verapamil (LBERRIEY BT 5
FERCRARBERTHHE LTRLTABIMED S 5 K
FEEZL BRI

AR O ER 31376 H AWMIR SR LB S (F
B/, 1991) KRLTREL.
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