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[ ABSTRACT ] Aim  To investigate the role of calcium in tumor necrosis factor o ( TNF-a) -induced cardiomyocyte
hypertrophy. Methods The protein content was assayed with Lowry’ s method .  The cardiomyocytes volumes were
measured by computer photograph analysis system.  The protein synthesis was assayed with [*H]-leucine incorporation
method. [ Ca’* i transient was measured by Till image system by cell-loading Fura-2/AM. Results 2-APB, a se-
lective IP;R inhibitor, and/or ryanodine, a selective RyR inhibitor, significantly suppress the elevation of the amplitude
and the rates of the spontaneous Ca’* transients induced by TNF-a in cultured ventricular myocytes from the neonatal rat.
Nifedipine, an L-type calcium channels antagonist, had little effect on it.  The increase of protein content, *H-leucine in-
corporation and cell size induced by TNF-a were significantly suppressed by 2-APB, and/or ryanodine.  Nifedipine had no
effect on it. Conclusion TNF-a induced cardiac hypertrophy through increasing of intracellular Ca** in cultured ven-

tricular myocytes from the neonatal rat. It was induced by both IP,R and RyR, not by L-type calcium channels.
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Figure 1. Effects of TNF-« on the spontaneous [ Ca’* ]i transient in the cultured ventricular myocyte from the neonatal rat

(xxs, n=4)
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APB ryanodine } nifedipine XJ 1EF 0> AL i A9 &5 1
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pmol/ L) Lo LA MLAR R I AT BEAK (P <0.05) , 43 5]
FEAR T 21.21% (16.35% J% 25.07% , i B 2-APB J
ryanodine YJRE N il TNF-o 75 5 190> JUL 41 9 A4 FH 34
Jin, H.2-APB 5 ryanodine & FI il 4E FH S 5, TNF-
(100 wg/L) + nifedipine(50 wmol/L) ZH 20 i {AFH
DLEH 28/ (P >0.05) , B nifedipine %f TNF-a i75
SO WU SRR TR I TCH R (R 4)

F 1. TNF-o 3tEFROALABAN S E FHRTIEE. FREE
BIREMRN (v +5, n=4)

Table 1. Effects of TNF-« on the peak amplitude, the rest-
ing Ca’* level and frequency of the spontaneous [ Ca’* i
transient in cultured ventricular myocyte from the neonatal

rat. (x+s, n=4)

[Ca’* ]i(nmol/L)

| Vel A A/ 5y

Xf RRZH 164.2 +6.8 106.8 +3.2 58.2+2.4
TNF-a 212.4+7.0° 108.7 5.5 58.8 +4.4
TNF-a +2-APB 4 184.6 £10. 6™ 106.3 4.3 57.2 +4.2
TNF-a + RYA 4 191.1 £11.2" 110.2 £3.4 56.3£5.0
TNF-a + NIF £ 207.4+8.4 104.6+3.4 56.9+2.6
TNF-o +2-APB +RYA 41 172.8 +8.4> 107.5+3.9 58.7+2.5
2-APB 41 156.2+9.4  103.2+6.1 53.2+5.1
RYA £ 158.7+10.0 105.4+4.6 55.3x4.6
NIF 21 155.3+8.8 101.3+5.7 51.6+3.9

TNF > TNF-a (100 pg/L) ,2-APB 24 2-APB(30 pmol/L) ,RYA 2} 1y-
anodine (50 wmol/L) ,NIF 4 nifedipine (50 wmol/L), a & P <0.05,
SxIRA A b A P <0.05,5 TNF-o 4 & ;¢ B P <0.05, 15 2-
APB + RYA + TNF-a 41 04K,

2. 2-APB F1/5 ryanodine A& nifedipine ¥} TNF-o #5589
LAHRERSEEMBIRM (v s, n=8)
Table 2. Effects of ryanodine and/or 2-APB, nifedipine on
protein content of cultured ventricular myocytes from neo-
natal rats treated with TNF-a (x £5, n =8)

4 A HREE (pg/5 x 107 cells)
X HRZH 30.18 +1.50
TNF-o 24 44,31 £1.29°
TNF-a +2-APB 44 35.39 0. 67"
TNF-o + RYA 21 37.55 +1.32"
TNF-o + NIF 21 42.49 £1.05
TNF-a +2-APB + RYA 24 32.04 +1.63"
2-APB 41 30.88 +1.98
RYA %4 31.04 +2.31
NIF £ 29.82 +2.03

TNF-a 215 TNF-a (100 pg/L) ,2-APB 4 2-APB (30 pmol/L),RYA
A ryanodine (50 wmol/L) , NIF 4 nifedipine (50 pmol/L), a i P <
0.05, 5%F B Lb#5 ;b A P <0. 05,5 TNF-a 4 L% ;¢ S P <0.05,
55 2-APB + RYA + TNF-a 41 L5,

% 3. 2-APB F1/5 ryanodine A nifedipine X TNF-a #F5SH)
CAVHEREB S RIEMBIRNE (v +s, n=8)

Table 3. Effects of ryanodine and/or 2-APB, nifedipine on
[ *H]leucine incorporation of cultured ventricular myocytes

from neonatal rats treated with TNF-« (x =5, n=8)

‘H-SE A RB A

n 4 (cpm/5 x 10° cells)
X HRZH 1176 +78
TNF-a 41 1730 +99*
TNF-a +2-APB 44 1 356 96"
TNF-o + RYA £ 1421 187"
TNF-a + NIF £ 1 689 +70
TNF-o +2-APB + RYA 41 1206 £112"
2-APB 4] 1164 =133
RYA 4 1152129
NIF £ 1159 =137

TNF-a 9 TNF-a (100 pg/L) ,2-APB g 2-APB (30 pmol/L) ,RYA Ny
ryanodine( 50 wmol/L) , NIF >4 nifedipine (50 pmol/L), a & P <
0.05, 55X B 4 ;b N P <0. 05,55 TNF-o £ L% ;¢ N P <0. 05,
5 2-APB + RYA + TNF-a 41 042,

F 4. 2-APB F1/5 ryanodine A nifedipine X TNF-a #F5SHY
O IARBEFUEXBFI (2 +5, n=80)

Table 4. Effects of ryanodine and/or 2-APB, nifedipine on
cell size of cultured ventricular myocytes from neonatal rats
treated with TNF-a (x =5, n =80)

il AT (o’ / AL )
PUPHEE) 1009 +131

TNF-a £H 1523 +165"
TNF-o +2-APB 4 1309 +130™
TNF-a + RYA 41 1358 +119"
TNF-« + NIF 21 1437 132

TNF-a +2-APB + RYA #H 1170 153"

2-APB #{ 996 + 110

RYA 4 1116 +132

NIF £ 1123 +146

TNF-a 7 TNF-a(100 pg/L) ,2-APB 4 2-APB (30 pmol/L) ,RYA /
ryanodine( 50 pmol/L) , NIF 4 nifedipine (50 pmol/L), a A P <
0.05, 5% IELH 4 ;b i P <0.05,5 TNF-a L H#;¢ i P <0.05,
5 2-APB + RYA + TNF-a 4 Fb45 .
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TNF-a (100 we/L) 75 5000 LA A P 45 55 1 DR 25
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T R A T 34 v TGP S IR, 168 TNF - 15
S LA A P9 5 2 - 48 = Tl BE Rl i s TP, R
F1 RyR fdij ]S I AR AR5 R T 5 1 kS, 1 5 L 7Y
Ca’ " T B FF T BRSNS 2 F N TR A R AR,

TNF-a (100 pg/L) B35 S0 LA & 7%
R A AR N, UESE T TNF-a i
S0 UUAE K B9 AE . IP,R BH W ) 2-APB (30
pwmol/L) .RyR FHW7 ryanodine (50 wmol/L) ) K 2-
APB + ryanodine AEFEARH TNF-a (100 pg/L) % SR
O LA AL 2R 1 B B 2R DL A A AR
L % Ca®" 3 8 FH W7 7 nifedipine (50 wmol/L) X
TNF-a (100 pwg/L) B FHONAE A & & EH
AR AR FRTC B A EIVE A

1 T IP,R BEW#) 2-APB LA & RyR BHWTH ryan-
odine AKX TNF-o 15 S A AHHL[ Ca** ]i A3 40
HIVEH , 3% TNF- 175 5 190 WIUAE 245 90 461 4
FH, #2718 1P, R BHITHI 2-APB LA & RyR BHITH ryano-
dine XF TNF-o 755 9.0 WUAE S (4 40 sl FH vT B il
TR AN P SRRSO AR B, 1T TNF-a 35 50 1
B AT R 5 H 38 T L N S B Rk B A O, LA
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(100 we/L) 355 090 LA AR PN 85 25 - 7K S 34 7 T
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SR A = R gD D W& IR R N | B W1 RT3
M) , 35 B E — 25 SR FRATT T A4 4 e, RICo LA A
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FNHEEAEH,
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