i ERIEAEFEZ  Chinese Journal of Pathophysiology 2009,25(2) ;285 —288 - 285 -

[XE4HS] 1000 -4718(2009)02 - 0285 - 04

S ERXT — RALTATE D 5] 2 /YO AL 20 BE 3
FE 3 K M Ry M AE R

mikEE, FZERS
(PTG EE SRHEEF TR, 1P KR 030006)

(# ZE] BH: HiT "R AH(S0,) KEMAEYIXLOIME RERERILE . FiE: RASMARER#HER
B T 28 (TP) X SO, 7445 2 9 BRC LRI S v (1, ) 3 RBBNE IR . 25 3R : OIIAK IR EEfY) TP
(10.20.50 mg/L) 5,80, RFAEHFREHIE KA Iy, ZBHT B/, TP 50 mg/L i, I, 5%F HEAH LU TG B3 22 5+ 5 @S0, 17
AEYIFIE Iy, Bk R HIFARE . TIA 50 mg/L TP J5 , #iE M4k B EIKE ; OTP BE R M HEE KRG
A, SO, MiAEYVERRIGE, FEREBEE(V,) 2 HHR - (71.94 £0.23) mV, - (65.79 £0.69) mV, n=8, P<
0.01, filA 50 mg/L TP J5,V, 2 — (68.64 £0.51) mV(n=8) , SXBALLTLREZESR (P>0.05) K& &
RETRIYAE, &it: TP I SO, MTAEYTIEHKLHAA Iy, M3 R BA MHIE, 3278 SO, T4 YR K RO
RN R R A A R R R L

[X@EA] KZB; —AMA6H; OHLIH; MR

[FES%S] R363 [ XEFRIRES] A

Tea polyphenols inhibit the incremental effects of sulfur dioxide deriva-

tives on sodium currents in cardiomyocytes
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[ABSTRACT] AIM: To probe into the toxicological mechanism of sulfur dioxide (SO, ) and its derivatives on car-
diovascular system. METHODS ; Effects of tea polyphenols (TP) on the increase in sodium current (I, ) induced by SO,
derivatives in the cardiomyocytes were studied using the whole cell patch — clamp technique. RESULTS; (D The increase
in I, induced by SO, derivatives was inhibited by treating the cells with TP at different concentrations (10, 20 or 50
mg/L) in a dose dependent manner. At concentration of 50 mg/L, TP completely inhibited the increase in I, by SO, de-
rivatives. (2) SO, derivatives led to shift left of the activation curve. After application of TP at dose of 50 mg/L, the curve
showed resumed significantly. @) TP changed the inactivation process significantly. Before and after the application of SO,
derivatives, the half — inactivation voltage of I, was — (71.94 £0.23) mV and - (65.79 £0.69) mV (n=8, P<
0.01). However, after the application of TP, the half — inactivation voltage was — (68.64 +0.51) mV (n =8), without
changing the slope factor, but it was not significant compared with the control (P >0.05). CONCLUSION: TP inhibits
the incremental effects of SO, derivatives on I, , suggesting that the toxicity of SO, on cardiomyocytes of rat is induced by
free radical.
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Fig 3 Effects of TP on the steady — state activation and inactivation of I,.

50 mg/L TP on the steady — state activation of I, ;
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B: effect of 50 mg/L TP on the steady — state inactivation of Iy,.

3 TP x¥ SO, {745 HIIHRRBIE K iE 3N N F BRI 0E

o

TP 3R AR BB, B85 T R A
A E B, T BB R S0, RHATAEY
O LR A B 7 38 3 R FE AR FIALA], A BT IR
T TP Xt SO, Ry 51 KK G ILAUAE 1y, 38 K%
BEFIRENA o S8 R e 4N A B BR BT T A
A% BE TP Xt SO, A (10 pmol/L) 52 AR BL
JULARR 1y, 38 RS IR M o S55RZRH, TP Xt SO, 117

HEYIE IR 1,38 K DL RS VR 1E 3 1%
—E WP RIYE A
SO, &e—F G HEY , MUBEHE T | TP IRIE R
g, ] BE 51 H B A 8 M R 58 5 E AL 7
#itM s 3 S0, REAG A LG, ALK
FI\R S0, HEAKWE H, Zad R 7= A WA BR R
WHBREE:, 5 & W Z I S0, , 35 0, M )z i
AR O, STEMEE B HEE, 2R B HESHMEAS
MRS TR & A UM, M A o 2ot SR Ak K42 , 18 A

W EA



- 288 -

THMSAL ARG . TP B F R
2B PR , B —F R AR MBTE AR, BB E R
AL A Y TR AL P S RIE S
) B LR FRME' 2R AL I8 R SR
RHBE AR &% 7)) ki A+,
TP FIIMAJREGE T SO, iAW xd.0 WLAH L i 453 43 , B
BARHLEHZ TP A —Fh a5, RENERR T O, |
-OH S B A lE, HIE TiXs A R S5HEIEER
F BRI ER S A A g T o 3 3 i R AL IR 45, AT
AR T B P PR ET AT SOC AT M RE R, kO L 4E B
EE T —EMRTPIER, EERARN L, K E
X—Z5R N SO, X oo L4 i 25 738 18 1 %2 e
PURI TR BEI ISR TE, A T SO, 512 iy.0 UL 40 e 25
FHEER SR FE BT HGIER O, . - OHSE X
B H B 2 I AR A T SE B

BACA: Yy 2F 22 A R EIS A A B EkIE
P& 0, | - OH.R™AI'0,, 54U ZEE IR
DIESRETIAEE"Y . BET, TP i THAEA W
e A B ERRESER,  ELS ZHAT
O LR B T B AR YT 2 o, T SO, 15 A= %0
WA B B ZEE AR HLH BF 58 208 SO, Xf
DI R G R R BEALH SR AL 2R 88, [F 6T, A0F
530 TP 780 M58 3R Ge e 0% T B 5 ¥4 97 7 T /4 1
AL T HISIKE

(& % x #]

[1] JER. SNIBENLE SO, £ 5 R EAMRLI].
FEAE T4, 2003,19(12) ; 1422 - 1424.

Meng ZQ, Qin GH, Zhang B, et al. DNA damaging effects
of sulfur dioxide derivatives in cells from various organs of
mice [J]. Mutagenesis, 2004, 19(6) :465 —468.

Chang CC, Tsai SS, Ho SC, et al. Air pollution and hos-

[2]

(3]

pital admissions for cardiovascular disease in Taipei, Tai-
wan [ J]. Environ Res, 2005, 98(11): 114 —119.

[4]

(5]

(6]

(7]

(8]

[9]

[10]

(11]

[12]

[13]

[14]

Sabu MC, Smitha KR. Anti — diabetic activity of green tea
polyphenols and their role in reducing oxidative stress in
experimental diabetes [ J]. J Ethnopharmacol, 2002, 83
(1-2):109 -116.
Suzuki J, Ogawa M, Maejima Y, et al. Tea catechins at-
tenuate chronic ventricular remodeling after myocardial is-
chemia in rats [J]. J Mol Cell Cardiol, 2007, 42 (2):
432 - 440.
Sano M, Takahashi Y, Yoshino K, et al. Effect of tea
( Camelliasinensis L. ) on lipid peroxidation in rat liver
and kidney: a comparison of green and black tea feeding
[J]. Biol Pharm Bull, 1995, 18(7) :1006 — 1008.
Stangl V, Dreger H, Stangl K, et al. Molecular targets of
tea polyphenols in the cardiovascular system [ J]. Cardio-
vasc Res, 2007, 73(2) . 348 —358.
Nie AF, Meng ZQ. Study of the interaction of sulfur diox-
ide derivative with cardiac sodium channel [ J]. Biochim
Biophys Act, 2005, 1718(1-2) . 67 -73.
Nie AF, Meng ZQ. Sulfur dioxide derivative modulation of
potassium channels in rat ventricular myocytes[ J]. Arch
Biochem Biophys, 2005, 442(2) . 187 - 195.
Nie AF, Meng ZQ. Modulation of L — type calcium cur-
rent in rat cardiac myocytes by sulfur dioxide derivatives
[J]. Food Chem Toxicol, 2006, 44(3) . 355 —363.
TR, K B ZEALHR AT R BRI T 240 M B R
HIRGERI[T]. PR SRR A A, 2001,18(5) : 262 -
264.
LR, E LS. RO 40 ] A ELAE R X
IR ECV304 YR LR Z B THAEALT].
H [ B AR 2R 7, 2006 ,22(2) :326 - 329.
Halliwell, B, Antonia, MM, Susanna C, et al. Free radi-
cals and antioxidants in food and in vivo; What they do
and how they work [J]. Crit Rev Food Sci Nutr, 1995,
35 (1-2).7-20.
B, HIOF, AR, E.23 - REAMRES
LoVo Ziffiii - 5 AN TE MR KR[T]. o ERREE
A HZuR 2007,23(4) 772 -775.



