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Effect of verapamil on Ca*” and Ca%*’
Mg“ 1t -ATPase activity in rat brain synapto-
somes

DONG Zhi', XUE Chun-Sheng

( Department of Biochemical Pharmacology.
Chongging University of Medical Sciences,
Chongqing 630046, China)

ABSTRACT Torelicit the correlation between
the adrenergic transmitter release and calmod-

ulin (CaM?3}, the effect of verapamil on the’

free Ca’" concentration was measured with
Ca(z+) Mg(2+)_
ATPase activity in rat synaptosomes were
studied.

When stimulated with high-K* or nore-

fluorescence analysis and

pinephrine, the concentration of free Ca*' in
rat synaptosome was increased by verapamil
10, 50, and 100 pmol-L~", But the free Ca®**
concentration in the resting synaptosome was
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reduced by verapamil. The activity of Ca"?™?
Mg+’ -ATPase in synaptosome was remark-
dose -
These results support

ably inhibited by wverapamil in a
dependent manner.
our hypothesis that CaM not only acts directly
on the vesicles to enhance the transmitter re-
lease, but also acts on the activity of Ca“™’
Mg -ATPase 1o reduce the free Ca*t in the
cytosol, and indirectly inhibited the transmit-
ter release,
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R E —Ehr8 (trifluoperazin. TFP),
M PE P (diazepam )} #1 3 2 {5 (phenytoin ) S5 4%
JH B (calmodulin, CaM ) 3 #) 7| BE 3 #) 32 fib 4%
MBHEFEHR K. AMAN CaM B 5B B
BT,

o $ W1 K (verapamil, Ver). TFP fl di-
azepam FFH CaM ] fE B R 25 ¥y 1y AT (2 2E 7
SRE RN K BRYRAER, LR
T Ca AR, ETRMARS Cat* 53K
B, HCa" HMEAEBARE 2R
BE CaM HHlidE Ca®t Mg'2"-ATP B{E{.
HILHER . Ver 1 TFP 2% CaM 1 %] 58) 7€ i 38
R, ATRES R Ca®t Mg -ATP B
WY, ERARE CaEREAREX. X
B, WMET Ver WRBAIE Ca’~ K Ca*
Mg“ ' -ATP BFEIfEF.

MATERIALS AND METHODS

M alE MmREE270L: 16 g fY Wistar &
W72H, BRETEAIR. WAEN. R xR H
B, WE. e AHMNI0 ml M 0—4 CrAREHE
{0. 32 mol LT H. IR ARSI
HAWRER, HEPWERFE LR ). BLRNR
IR ik, S HeoEHNE@EWELE, Mk
SEMEET

SEEABE Ca BRE AT ETS.

1 # & Quin 2/AM  Physiologica! ssaline solution,
(PSS YEH A, (mmol L7y, NaCl 145; KCI 5, MgCl,
23 CaCl: 0.023 glucose 10; FARHBESI0. 1, NaH,PO,
0.1; HEPES 10, pH 7. 4. PSS, % PSS; 9 MgClL4}
BR1H13 mmolL™Y, B, HEME G HEE
CaClg, M egtazic acid 20 mmol-L™%. BB 3N
Sk PSS, B, MA L Me,SO MMM Quin
2/AM (acetoxymethyl ester of Quin 2/AM ) 50
pmol-L~"', #£30 THEF30 min, #R/5H PSS,.H 2% pifk

BEAWEE AL, B4 (1000 g 3min). FEHL
B EWA PSSB &, B.LOER Quin 2/AM, LUK
LREMTE. FELHEHEENDA PSS, EE. 0—
1 CEHA.

7 ot B R GnAR R A B A Me SO, #IEEN
0. 46 ¥, FAEEFE L.

2 Ca® &#WE BN Quin 2/AM MR BEER
B 100 o] INPSS: 2.5 ml MPEIEI? CAFEMHTHE
A Shimadzu RF-540 automatic fluorescent spectropho-
tometer B9 L& E F 5 min EME, A=339 nm, A.
520 nm. B Ca HEWRT &R,

Ca* (nmol*L " }=K,+(F— Fuin) /Fenux —F)
He Ka¥ Quin 2/AM B FE ¥ %K, % 115 nmol
LY Fre M0 digitonin 100 uymol-L~1, BEHIA
CaCl: 20 mmol-L™'FiMBHNE. Fo HIMA egtaz-
ic acid 20 mmol L7V MaCl; 1 mmol *L - 4% K 53¢
e BEL Tris base 8 pH F T 90 MR/ A% NE.

PN RE AT Fuo( Fuoermen ). Fuo &
RN, AR, SENAERLAEERRE RS T
RO, Bl M B AT (B IS MR MR T 7
AT Fu{E. QIR PIRr A Ca M IE R F—
Fo-

EBRBRET, §Ca A RMEMA N Ca® %
BE 2621111 nmol -L ™' (e =26), 5 30MKk il —%.

2““ Cn(l-i-]Mg(:-i-\_ATPaSe agmzﬂ.] %%g
A EAY 3Rk A Tris 20 mmol -L~(pH 8. 3)iE &,
HET 30 C. 1wk AEH. LYHMAMEERE
B AT

MEAMIE HHAEOD

AEEM  Quin 2/AM (Sigma); ouabain
(Sigma); ATP Na,(Bochtinger, Germany); verapamil
(ARIHRE] D Me,SO (EMER AT, REHEHE
= AR 5.

ST SR s B, paired ¢ test 4.

RESULTS

B K1 NE X SeMiiE M Ca* K
EE Cat" Wi, KCl 20, 65885 mmol+L !
{#F Ca™ ¥ B M 2251814 Bl InF)420 + 222,
489 + 268 /1429 + 191 nmol +L~'; NE 1/ 2
pmol « L' {#f Ca®* 3 BE 194 1 8243 51 188 m&[
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249—100f 3274171 rmaisl. . {ExXL Ca*F
egrazic acxd IHFM ., NE 1 f12 pmol L7
Ca' ¥t L 216 L 684 5UHI INF] 267 + 35 f1601
+160 nmol-L 7', I REMHLK. ZR¥ER
4 (P<C0. 0555 P<<0.01).

Ver ¥ @ K ¥ EEEHEE Ca** R E
HEmkm 5 Cal WP, & K W5,
Ver 10, 30F1100 wemol L~ {§ Ca®+ 4 5138 im 24
[FEHE 139130 %, 15013 WA 2082454,
SaAAMK, ZEREKIE(P<0.0)
(Fig 1).
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Fig 1.  Effects of verapamil 10. 50, and 100 ~

pwmol -L~ ' on intracellutar free Ca®* concentrations in
rat synaptosomes induced by KCl 85 mmeol - L~" or
rorepinephrine 1 umol -L™" in Ca**-containing medi-
.. n=8, Txs5. "P<<0.05. ‘P<I0.01 vs controi.

Ver ¥f NE BrBi SRS QIS Ca iR EEFH
EHEW FTICaPHEWP. LLNE 1
cenol LTV 3 3T Al R B, Ver 10, 50#0100
wmol < L7 Ca® 2k B4 S8 B IR #9169+
49 %, 19884 MAII1145 . LXtEE4HAE

b, HANEBERER(P<0.05% P<
0.01) (Fig 1).

Ver HRARERHEATE Ca' 11E
W FEH Ca* W, Ver 10, 50f1100 umol
LT Calt IR 1260 L 88 BIM A FE 2194
42, 171+ 6611454+ 31 nmol +L 7, Gt H
., FEEHEZER(P<0. 058 P<<0.01).
FE X Ca*t & egtazic acid R, Ver 10, 50
100 pmol+L. 7 Ca®** IR B 204 T 625 HER
179458, 163 49f1148 449 nmol 17, 5%t
HEHE, BREZEAE(P<0.05).

Ver %SER{EP ATPase ¥§ Ver 10,
50f1100 pmol ~L 7' 3F Ca®* 'Mg**'-ATPase
Ml 34 Bl 3434. 9 %, 53.4 HA66.3 %. %t
Mg“*’'-ATPase Bl f £ 2 3| K 9. 1%,
11. 5% #013- 5% Sx MM, HFRFEE
R(P<0.058 P<<0.01)., #RTWi., Ver %}
Ca“""-ATPase M| ¥ F B B3 H /£ H (P <<
0.05) (Tab 1).

Tab 1. Effect of verapamil on ATPase activity {nmol
-min~"/mg protein)} in rat synaptosomes. n=10.
¥ts. "P<0.05. “P<C0.01 vs control.

R Ca{!+) Mglz-f_ B
Ver/pmol-L AT Pase Mgt '-ATPase
Control 19.8+1.2 63.6+L2. 1

10 13.0+0. 9" 57.94+1.5°

50 8. 210, 4° 56.3+t0. 7

100 6.71+0.4° 55.0+0. 5"
DISCUSSION

ZEE UL R . Ver BR RN K+ #1 NE
R iE IR Ca iR A& . IREEIN
SEfE Ca®t Mgt ATP BEEHE, 4 CaM 3t
BEBERAENREEANBRR RS T H—
R K.

HRABFE Ca T ikE SRR BNE Y M
XK, CaM ERMEBFEEERMLH. MHE
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Ca'®™' Mg'*’-ATP B§. W ] BEEL A /9 357 88
Ca’ M. £REAMBRBEB NI, =
XERAHBEET i PR K.

ZRBAR. Ver BER SWNEBEME Al
B Ca’ W, X5 Delorenzo A EE CaM M
i 7] A LR 3R A B R R L - AW, (B
A EWRIE CaM M FIR K H T8
PRSI E R M F - RIA
K5 Delorenzo it 2R EE TN LS
FEARE. BREAREREEIE TSENEX
W BETREKMBENEKNHERAHERR
. EEFWESHRbZEPS, FRERE
MER, NMBRLHEHHEE. BRRIEARAB
Ca** 8 Ca" Me“H-ATP xR K, A
FARBKEBERE. WEMEREGFAE
wah, RELTFERERE, TERETH Catr
AW IR Cat Mg“"-ATP B§6Y1E F Bf
TR TR Ca* K F., Ver BFRHFEHES RN
N Al . HEEMH NS4S Cat Bk, RiF
B Ver Br#s B K AN MK P9 Ca®t IR B MK
FIRE. Bt DeLorenzo Brit R MEF)]
CaM 1 fin) 7] 31 &) K il Aty 22 e 4 188 SR BB A, T
7 T 2% ] 3% el 3 N O A0 B TR AR FE T
. {H Delorenzo BHEFMEZRPHRGEHT S
KBk, ZRUSEMNAR. X%
™R
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