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JETEVE 3 U, B TR E AR S SRS IS .0 LA
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Ang Il ff.CLANRE N B B 2k, [W]IRE 25 T e %1 T 7Y
Y55 308 T BEL A AR K DL B R 1.25 ~ 5 pumol - L™ VAT ¥R JEE
MCHEPE B AIG Ang 11 51 362 1) 48 PR 505 7 26K, d WY
O WL B R B B Ca? Y ThBE. M 45T 10
pmol» L™ R DU /R, [ Ca®* 1, ST S8 PR 5, Ut
WK D b /R RAE— S BV N AR [RIB 257
R F1 3 pmol « L™ 1] AREARXS Ang 1L 51 920
Ml ca?* 1, MR ER

Tab 1. Effect of mibefradil (Mib) on intracellular calcium cancentration ([ Ca’>* ];) in cultured newborn rat
ventricular cells treated by angiotensin Il (Ang Il )
Agent ([ca* Ty ([Ca* 1)s [Ca®* ], t1/2 L1/2p
/pmol- L~ " /mmol 1! /nmol - 1,7 increment/ % /ms /ms
Normal 34 T73+5 390 + 56 434 + 63 107 + 18 500 + 114
Angll 0.01 8 113+£14™" 265 29" 139£22" " 180+ 13" " 725+ 150" *
Angll + Mib 1.25 9 128 13" " 305 + 38 138 £21" " 170 £ 11" " 683 202" *
Angll + Mib 2.5 25 AR 340 + 47 444+ 720 156+38%**  710+179" *
Angll + Mib 5 41 5146 ** 400 + 93* 677 + 141% * 119+£37%# 367+ 90* *
Angll + Mib 10 37 142+ 10%* (-) (-) (-)
Angll + Per 3 5 4327 ## 288+ 19" 559 + 119% 150 + 40 427 +76

Neonatal rat ventricular myocytes were incubated for 48 h, then with 4% bovine serum for 24 h. Ang[l and Mib or perindopril (Per) were
added at the same time, 72 h before [ Ca®* ]; measurement. ([ Ca®* ],)p: diastolic [ Ca®* ;5 ([Ca®* 1,)s: systolic [Ca®* ]i; [ Ca®* ], incre-
ment = [ ([ Ca®* 1) ( [Ca?* ]i)D]/( [ca?* 1)p X 100% ; t1 5, : the half time from baseline to the maximum concentration of calcium; tiop:

the half time from the maximum concentration of calcium to baseline. * £+ s. “ P <0.05, " P <0.01, compared with normal group;

#P<0.05, ## P<0.01, compared with Ang[l alone group.
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Fig 1. Calcium quake caused by calcium overload

in ventricular myocyte of rat with hypertrophic
heart. Fy ,.:Figomm: the ratio of fluorescence intensity at 340 nm
and 380 nm.
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TE Ang I FICT , K BB S WLAE ALY T 955 i
s,

PEPEME T RS 8 18 BH A ) K DI /R 1.25 ~ 5
pmol L™ 15t Ang 1T 51 9 [ Ca®*+ ] B 5L ¥k AR 6t
PRI, ([ Ca®* 1) p BEAK, ([Ca?* 1)s FHET, 11,00 %
t1 ) AL, FRWIBE G X T R 3 18 40 A T Y
HanR , Zead T VRS 3E I8 PR A RS 25 B s b, AT
FEAR T Ang Il T8 40 N S5 88 28, 19% T Ang Il
FRE LR N DI 6E , = A A A T RE P A5 . 3X
Aotk A2 L PN 85 5 - R4 ) 5 ) ] RE RS M T B4
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Tab 2. Effect of mibefradil on [ Ca?* ]; of ventricular myocytes of rats with hypertrophic heart before and after
caffeine
Group n ([Ca* 1) p/mmol - 17! ([Ca* 1,) o/ mmol - L™ ! [Ca®* ], increment/ %
Normal 5 107+9 680 + 176 532 + 127
Hypertrophy 11 131 +£28 313+ 107" 140+ 38" *
Hypertrophy + Mib 8 5 120+ 13 363+ 118" 202+43" "
Hypertrophy + Mib 25 5 103 + 32 506 + 141* 392+ 98
Hypertrophy + Per 1 5 107 £ 8 491 + 63" # 359+84" %

Hypertrophic hearts were prepared by two-kidney one clip method. Single ventricular myocyte was isolated after administration of mibefradil 8,
25 mg-kg™'+d~! and perindopril 1 mg-kg™'+d!, ig, respectively, for 7 — 9 weeks. ([ Ca®* ];)y:the basic [Ca?* ];; ([Ca®* ];) s the
maximum [ Ca?* ]; after application of 20 mmol + 1! caffeine; [ Ca®* ]; increment = [ ([ Ca®* ;) ux — ([ Ca2* 1))/ ([ Ca®* 1) x 100% .

x+s. " P<0.05,

" * P<0.01, compared with normal group; # P <0.05, #*# P <0.01, compared with hypertrophy group.
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T-type calcium channels contribute to calcium influx in

myocytes of rats with hypertrophic heart

XU Dong-Jie, CHEN Xiang-Jian, SHENG Hong-Zhuan, XU Jin-Dan,
BIAN Zhi-Ping, YANG Di, CAO Ke-Jiang, ZHANG Ji-Nan "
( Institute of Cardiovascular Disease Research , the First Affiliated Hospital of Nanjing Medical
University , Nanjing 210029, China )

Abstract: AIM  To study the effect of T-type
calcium channels in calcium influx of cardiomy-
ocyte and the possible influence to excitation-con-
METHODS Effects of

mibefradil, a selective T-type channel blocker, on

traction coupling.

intracellular concentration of calcium ([ Ca®* 1,)
in cultured newborn rat ventricular cells treated by
angiotensin [[ (Ang [[ ) and ventricular myocytes
of rat with hypertrophic heart induced by two-kid-
ney one clip were recorded. RESULTS The di-
astolic [ Ca®* ], raised and systolic [ Ca’* |,
dropped in cultured neonatal rat ventricular cells
when stimulated with Ang [l . At the same time,
the ascending and descending time of [ Ca®* ]; was
also delayed. Mibefradil 1.25 =5 pmol - L™ re-
duced the change in [ Ca’* J; induced by Ang Il
in a concentration-dependent manner. In ventric-
ular myocytes of rat with hypertrophic heart, the
maximum [ Ca’* |; and increment of [ Ca®* ],

decreased significantly after stimulated with caf-
feine, while mibefradil (25 mg* kg_l s ig,
for 7 — 9 weeks) treatment increased that signifi-
cantly after stimulated with caffeine. CONCLU-
SION  The abnormal open of T-type calcium
channel can induce calcium over-load in car-
diomyocytes. Block of T-type calcium channel
may inhibit the calcium over-load by improving
the function of releasing and absorbing calcium of
sarcoplasmic reticulum.

Key words: calcium channels, T-type; calcium
channel blockers; mibefradil; hypertrophy, ven-

tricular; calcium, cytosolic
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