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Effects of Resveratrol on Sodium Current in Guinea Pig Ventricular M yocytes

DU Jing-xia 12 , ZHANG Xiao-huaz, HU Yar’ , WANG Jian-gangl , LI Yan, JIN Man-wen’ (1. Phannacology Depa riment,
Medical College o f Henan University o fScience and Technology, Luoyang 471000, China; 2. Depa rtment o f Pha nmacology, Tongj Medical
College, Huazhong Univesity o f Science and Technology, Wuhan 430030, China)

ABSTRACT: OBJECTIVE To study the effects of resveratrol ( RES) on sodium current ( I,) in guinea pig ventricular myocytes,
and to investigate the mechanism of cardioprotection. METHODS Single cardiac myocytes were isolated by enzyme, and the effect was
assessed by whole-cell patch clamp technique. RESULTS RES( 10, 30,100 Umol* L") was shown to inhibit I, of guinea pig
ventricular myocytes in a concentration dependent manner, and the inhibition ratios of 30,100 Bmols L' were 17.3% £3.1% (P <
0.005) and 52.7% £10.2% (P <0.01), respectively. RES acted quickly ( about3 min) and its effects were reversible completely
after a 10 min washout For availability, V,,, was ( - 89.3 £2.0) mV in control and ( - 100.7 £3.3)mV in100 Hmol* L' RES (P
<0.005). The maximal activating voltage and S of I, were not changed. CONCLUSION RES can exhibit direct inhibitory effects
on I, mapidly in guinea pig ventricular myocytes, and these effects are reversible.

KEY WORDS: rsvernatrol; ventricular myocytes; sodium current

RES , 3,5,4'- 11 E W orthing ton . HEPES,
- - (3,5, 4/-trihydr0xystilbene) . BSA, EGTA, choline-Cl, Taurine, Mg-ATP, GTP Sigma
RES . ,
, (1] 1.2
1992 Seimann Creasy RES . 280 ~ 330 g
e, , RES , . 20% (120-mg* kg'')
RES , , 500 u-*
31 kg ', y , 37
, 2 W B eNOS T (100% 0,) Langendorff (
nNOS LS . 6.86 kPa)', Tyrode 3 min,
L I R 3min. | i 10.5 mg, E1.05 mg,
oL Y HTRES BSA 25 mg 25 mL 35 ~ 40 min,
, Ly , , , KB
RES K ; ;
, 4 C , 1~2h
, 1.3
1 )
1.1 I, - , 1 mL ,
Tyrode (mmol* L' ): NaCl 135, KCI 5. 4, CaCl , ,
1.8, MgCl 1, NaH, P0, 0. 33, Glucose 10, HEPES 10,  NaOH , ,
pH 7.3, Tyrode CaCl, . . 20 C
L. (mmol* L' ) : NaCl 5, choline-C1120, CsCl ( 1.5 mm, ),
20, MgCl 1, HEPES 5, CaCl, 1, Glucose 10, CsOH pH ( Sutter, Japan) s
7.3, 100 Bmole L' CdCl, ca’ . I, . ,
(mmol* L™'): NaCl 5, CsCI 110, CsF 20, MgCl, ) 1.0
2.5,Cs-EGTA 5, HEPES 5, Mg-ATP 5, GTP 0.1,  CsOH MQ . ;
pH  7.3. KB (mmols L™'):KCl10, , , ,
KH, PO, 10, Glucose 20, HEPES 10, Taurine 10, MgSO, 1.8, 1 GQ , . CFast
Potassium glutamate 120, EGTA 0.5, KOH pH  7.2. , - 100
RES s mV, Rs( Rs<2.5 MQ) CSlow,
99.11%. ( DMSO) , . ( HEKA, EPC -
0.1 mol* L', -20C . 1000 . 10, Gem any) , AgClAg
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SEUG R R ] “ PULSE + PULSEF IT ™05 4030 5, % 4143
Wi FIE AR ] Excelfl Signa Plotkfl . 36 3045 LL & £
For, KM RS TS . RS kRHE P< Q 03 P< Q 01,
2 H#R
21 BRRLCENLANR § B 1R b R

TB R4 40 i 453 5, 7 | TR A AR S, R R AL - 130
mV, 25 T IE{E — 35 mV, I A 40 ms (172 8246 ) 3805 | Py 1)
M K, LRSS0 m n A K BLL SN AR (n=9)
Ak . AT WAEIE JS 13 mn 2 50 m n LI Ab T 8852 IR
A, 85 25 Rk B YA 4RI BE N 1R) P9 52 0
22 DMSOXEK R =LAl & A5

DM SO M AR RE | 000 6% f7 37 20 FE T 40 i, <086y
EE R, AT BLE S 1 mmols L™ DM SO AF & B4 E AT 5200 .

A HEAL /mV

-8.00 |

PA/PF

-12.00

—i— T B
-16.00

-20.00 *

—&=RES 100 pmol

2 3 RES B (F b i Lo gl i K,

ST VA B, W8S RES(1Q 3Q 100 Hmols L7 )30
TP L AOFEFD . KB RES(30Q 100 Bmole L7") i
kR LA, IEIE B 17 3% X3 1% (n=7, P
<0 005)F1 52 % £10 %% (n= 6 P< Q 01) . iHI4EH
P, AT ZEN 3m nZi A7, Hor 30 Bmole L I
FELS 2R 7 m n A2 ATIE B 5K, T 100 Bmole L™ 41 44 1]
LSRN 10m in ZEATIEBIFEZS . PR S Yo Lhse ik i .
2 4 RESXHK R ALATH | HU 8 1 i 2 (V2R ) Y
AL

{RFFEBAE - 130 mV, BL 5 mV BB ER, 45 F - 80~ + 15
mV, I 40 ms #i# Q1 Ha2f) LAk kb, 432 L0 1V
ek . ACSmb 4R, IR RO 5 LN MR 1) da A0S W R 7E -
30mV A4 . A RES 100 Bmols L™ 8m inJi7, A~ 4 %
R AN LR A N A1 VN (S < WA EE <X o i W 4 e ]
i, 76 = 30mV, K AEZRIN (- 16 36 X3 75) pA /pl B 1%
F (-8 4012 04) pA /pF(n=5), W 1.

~80mV.

-130mV

1 RES (100 Hmols L~ )HIHE L0 SHLATN K, (n= 3 x L), HHEEM - 130mV~ — 80 mV, Bk 5mV, $#% 0 1Hz
A= RES (100 Hmol* L™ ")VAHZRTE B dhZ 28 (k; B- IEH A, C— 425 RES 100 Bmole 17" D= SR LT 58 4K 5L
Fig1 RES (100 Bmol* L™") blocks k, in guinea pig ventricularmyocytes series stinulis fram — 130mV to betveen — 80mV and

+5mV atQ I Hz(n= 3 x %y)

A - contwol current-voltage ( V) relationships and with RES ( 100 Hmol* L~ ! );

can p lete
25 RESHIKRLCENLANA K A8 A0 F1 0 1t 25 (1 5% 0
SR FH A o O ) R T L S L PR R
— 130 mV, AL L 5 mV (A8, B4 - 130~ — 55 mV, #i#%
Q 1Hz BFE 1000 m s B A6 4 20 g0 SK o, B 20 2% 1
WO R AL R AE - 35 mV b 25 ms il g . BLid
R RS RNBEER) 1.2 (B availab ility) 6 2% £ ik e
AR K IR . KRS EOE I 2R AR -
VST, d T g Bk v R T A HL IR A R
W2 Lh, SRR g/g, . (B activation) o) £ 24 ki v Jis
TEESH LG M2k . B8 Boltm anne J7 F£ y=1/(1+
exp(Vm =V, ;) /8)&F ik =l e b A7 3L, b 815 3) 0T
Viph -8 3£20mV, S 32£0 5mV(n=>5 fim 3
specmens), 100 Hmol* L™ 'RES 4 94 2k 3% V., SR A
- 100 7F3 3mV( P< 0 005)F 3 6 X0 SmV, W& 2. 15
FIEEE Vi, - 40 4324 4mV, SN - 6 330 4mV(n=5
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B- contro] C- RES 100 Hmol* L~ 1; D - washout was almost

frm 3 specinens), 100 Bmols L™' RESZ) S48 #5% V, 41 S
AAEE - 41 8F4 ImV(P< Q 005)F — 5 § X1 2mV, W14
2. "L, 100 Bmole L™" RES n] & 3% 38 K35V, K &
SRS V0 S,

3 iTie

N3 A WY /IS R i S VA 1 LSl o B ER - R R T
LW R E - RAILO R, U RO AL T U RERE R
7T 9 R T M e S ARt ) TR B s L i &, LI
IV gk B, 3277 RESHEA R H 7 K% | 38 HA B
PR AT RES oA B Sk 52 o) 10 208 1 S0, {5 n 0 25 3% it 2 9 b A
B, E R AR L IR0 RES IO B0 2k 5 5 AL 24
ST M TR .
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0.0 ; ‘ e o
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HA7 /mV
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Fig 2 Negative shift of activation and availability They fitted o Boltan ann distribution
A - Voliage dependence of availability 'V, and Swere (- 89 332 0)mV and (3 20 5)mV i contmland ( = 100 73 3)mV ( P< 0 005) and
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