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T 1 wmol/L # CTX a3 mifs F090 Ca®* 1 Al 4z 08 0% 19 3 Am, 45 T k[ Ca®* | BPAZ3E K, R 4% dm s o ) s R 0%
RARMKGE [ Ca’" 1 HF438 5. A2 aalAE LT, lpmol/L 4 CTX T# 5 Ca’t EH K 4l ca’" 1385, EH4ER 5
40mmol/L &9 KCl #= 10mmol/L ok B B 5] A2 49[ Ca®* 1B 3G A R R, £5i€  CTX AR A Ml Ca’* 138 &, @il Ca®* |,
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EHEIR SRR R LI N 45 BRE e A

hESHES:R285.5 XERFRIRED: A 3CE YRS 1007-7693 (2005 )06-0448-04

© 448 - Chin JMAP,2005 December, Vol. 22 No. 6 o BAR R FH 224 2 % 2005 FE 12 HEE 22 55 6 )



Effect of Cobra venom cardiotoxin on the contraction and cytosolic calcium in adult rat ventricular myo-

cytes

YANG Yu-hong, SHAN Dan, DU Hong-wen, WANG Hong-xin ( Department of Pharmacology, Jinzhou Medical College,
Jinzhou 121001, China)

ABSTRACT: OBJECTIVE To study the effects of Cobra venom cardiotoxin ( CTX) on the cellular morphology, twitch amplitude
and intracellular calcium of ventricular myocytes. METHOD [ Ca®>* ], and twitch amplitude were determined with a fluorometric ratio
method using Fura-2/AM and a videomicroscopic technique, respectively. RESULTS  Addition of 0. 001-1 wmol/L CTX led to a time-
dependent loss of rod shaped cells, beginning at 1 min, and remaining stable by 20 min. CTX 1pmol/L initially caused a transient aug-
mentation in amplitude of the electrically induced-[ Ca®* ], transient and twitch amplitude in the single cardiac myocyte. This was fellp-
wed by a prolongation in duration of [ Ca®* J,. In the absence of electical stimulation, 1 wmol/L CTX induced a [ Ca®* ];spike fellowed
by a sustained elevation of [ Ca>* ],, an effect different from that of 40 mmol/L KCI or 10 mmol/L caffeine, which caused a transient

elevation in [ Ca’* ];. CONCLUSION The observations indicate that CTX causes an elevation in [ Ca** 1,, which may be related to

the change of cellular morphology.

KEY WORDS: cardiotoxin; cardiomyocytes; [ Ca®* ], transient; snake venom

HEHEERANUTEMEER CHFLNESTE
CCTXOM o O 20— Bl T T 40 BB 1) 2 Ik g . o T
IR BEPEAE AL 6T 22 ol 2 200 40 TS 1 2 B i S B 251
I A S T A A A A LRI R TR T Hoh, e D
JUE R A AN A B By R i a0 IR R T LU
B R (O D B 23 PRI L L S L A L IR
Wi fa e AR R E R A . B H A AL, e w0 E 0 O UL
TXFPAE FBUEI AN A o A S8 A% CTX A4l fitd )y 45
BT W dn B2 2 T /R R BIF 98 CTX 75 3 16 40 L P 45
BT T b A RSO B e T I R
1 MR5REE
1.1 4BEN5

FH B i Bl 1 1) 739 2 AN AE SD R BLC 200 ~ 250g) 45
B AL S o B R RSk BRI O S B SE
F Ca’*1.25 mmol/L T Ca>* ] Eagles 1777 245 Wi 0 JIF
Smin, #RJ5 H & TR T % C125U/ml) 28 ¥l i e it 35 ~
45mine MR, BYBRO 553043, BY 40 % J5 i 250 pum
(AR P T i o O UL BT I B T B 2% IS 1 H 8 R
b AUHMLAM Ca* W EEZ T N E] 1. 25 mmol/ Lo
1.2 #maNs

BN E T35 1 Krebs B B2 40 4 28 13 (125 mmol/
L NaCl, 5mmol/L KCI, 1. 2mmol/L MgSO,, 1. 2mmol/L
KH,PO,, 1.25mmol/L CaCl,, 25mmol/L NaHCO,, 11 % % #
FE 19% 4= M0 1718 11D TR 85 5% LA 8% 5%, 40 vl 0388 76
WAEE N V- EOR TE 4 B L A
1.3 20 oA iRt B rr )

IS PG ped% 22 5100 SR B Wi 40 W o 4 00 UL A0 M
B2 MR = R, FH Krebs 2860 HE VO ULAN B, 3 S R
T LL95% 0, F1 5% CO, , F Ha il i35 45 0o Lt B L 0. 2Hz 11
YR, SR B 30 B 54 B 22 0 Sk 0 1 UL 40 BG40 i
762 B8 T 5 PR 10min AR FE GRS IS [F) 9 B 1)
o R LR R 242 2 7 2005 4F 12 H 58 22 2555 6 1

CTX I aek s e I i A5 4K,
1.4 Fura2 /1%

RN, W B E 00 LA e, H % Fura-2/AM (4
wmol/L) (I BE R FEIEVA 25min, 4R Ji7 I 7 8 1 57 L Dk 40 I 5
R, LA BREAT 455 (1) Fura-2/AM 44kl
1.5 2O =

e FUAE BB KAt 206 AL CPTD o 7 44
Fura-2 7185 10 L4074 75 21 41 B #E 3 =, H Krebs 2%
TV AL Lo UL L, SR 3 38 LA 95% O, Fl 5% CO, . HIHY
S A D UL ML L 0. 2Hz 3% 403, 76 180 B 8 0BE F a IR
FAANCNILA R, T T ST SR 9 K 340nm ( F340) F1 380nm
(F380) AL 1992 645 5. F340/F380 [ L AE AR T 0 WL 4i i
WL Ca*" ] AW s, BpRie sl ca® ™ 1, i ) 5 2 1) g K
Wi B2 R LA A [ Ca® 15 378 1 % 80% Jit i i 1)  TSOL,
ms) s JE# ST [ Ca® ], 90 ) e 2% 1 B i o
1.6 %)

Fura-2/AM, JI5 J5 i J¢ Caffeine %5 25 5t N Sigma 2 )
. Fura-2/AM 1= H L E R CDMSO ) %, HoAth 4k 2% 25 5
FHZEWK AR . CTX H 3575 I\ Naja naja atra 73 B5 3 4l
aifb ) CTX #E: B4 P9I EE LDy A 2. Omg/kgo
1.7 Silair

AR Ty 22 BT Cone-way ANOVA) SR 2 2 41 17) 1) 2
Sto SRAIMCNS ¢ K96 KA 2 25 ) A AN [F) I ] (R4 48R P
<0.05 W B R EHER.

2 #R
2.1 CTX xhCo L etk i 45 H

IR IR B LR 2 AR C > 70% ), BAEE & 5
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K1 FERKREH CIX A NEEAABERFRAEH(n=6,x+s5)

Tab 1 Changes in the presence of rod-shaped cells during incubation in the presence of various concentrations of CTX in rat ventricu-

lar cells( n =6,x s )

W ANTRL 1] Cin ) /Co L AT AT T AR HE 26 % D
Cumol/L) 0 1 5 10 15 20 30
X HE2H 75 £5 74 6 74 4 73 4 73 +5 72 +6 73 +5
CTX  0.0001 74 +4 73 5 75 =7 74 5 72 £6 74 +7 72 +6
CTX  0.001 76 £2 73 £8 72 £5 66 +4 * 12£5%* 18 2% " 2+1%"
CTX 0.01 77 £3 60 £7* g+2"" 1£0"* 1£0** 0*" 0+
CTX 0.1 73 £5 48 £2* 61" 240" 0r* 0** 0"
CTX 1 73 +8 71" 2+1° 0** 0** 0*" 0**

FE:*P<0.05, " " P <0.01 G3fH4l L
Note: Compared with the control group, * P <0.05, * * P <0.01
2.2 CTX X4 s lanil ca® 1, w1 i

CTX 1 pmol/T. FFEZHEN T ELL LNl Ca® " T, Head 54 i
DLR A% ORI RF B3 5, CTX AR TS 40mmol/ L KCI C 4%
AR ) B 10mmol/ L WiTHE PRI S50 JUL 48 B 1 46 HE A TRl KCL
AR5 B Ca®* 1 1B% IS 14 o, Ji5 38 5 02 e TR AH LR
HPIA R IOL Ca® ] AT R s (M3 — B B CTX XY
[ Ca®" 4 FH 1 [0 IR 0 5 40 L 070 o WA 4 56 20 L AT T A%
HETE . HEMB st CTX 5, AR 41 il Ca® " ], 1k
52 B S K, 400 A BE VRS B ORI AT TE TR -

2.3 CTX X sl i A UL 48 i 1 4 i 2 RO Ca®* T,
W A2 K4

1ol /L (¥ CTXC A5 F 31 3530 6 1A oo L 240 IR g i 4 d 32
W% [ia) 18 5, P AT SRR ML AN L B o e 25 4 R L AT TSR e
NEE 2 SRR Z Atk . AR 2.

Tpmol/L B CTX 4 fg S 25 Fa 3 iy 5 A0 L 41 i
[Ca’" 1, BEEROBI S IR AL IR 6 0, [ Ca®* 1, ¥ 6 LA g
AN . 3k 55 LI BRSO JUL AR R s 4 T 2 WK CTX
PERIZEAL. Rkl Ca®* 1, IBF A2 MR 11 i i) ( T8O, LD &
Ko BAAMATXNA, KRBT [Ca™ 1 E 8. 4
Rk 2,

F2 CTX 1pmol/L xF A R A 2Nl L 4 e B9 4R 48 18 JE An
[Ca®* 1T HE P AT +5,n=6)

Tab 2 Effects of CTX on contraction and [ Ca>* ].transient of i-
solated single rat ventricular myocytes electrically stimulated at

0.2 Hd x +s5,n=6)

45 CTX T 4 CTX J5
W47 3 C ) 4.5+0.7 7.3+0.9""
P IE A (340/380)
SCIN3YL S 1.2+0.2 2.3+0.2""
E=NERIE 0.9+0.1 1.1+0.1"
T8OL(ms) 986 +38 2420 +30 " *
:*P<0.05,** P<0.01 54250t
Note: Compared with pre-treatment, * P <0.05, * * P <0.01
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B P G S0 IR 15 15 8 s B 28 S BOA AT
Wedio ZMER A REST ca® i AT H LI R OA AT 56

HLIL O LA B 51 Ca? " Py 3N, i ca® 15 5 A
Ca®* FRTHCHL AL JUIL 52 WO B T Ca®* 5 f56 2 51 4 i Wi 457 .
LA ) Rk 2 W S 3 (9D Ca® T T AR 1 K /N R 0 i
VAT (1) R B B AT 5T o A 2t 48 s H AN O L 40
MJE CTX S2L Ca® 1, S A4 s FE i 3, [ ca® " 1, %2
ML Ca®" 1%, [ Ca® " 1 FRalig ot e & T 8im i 4 . s
IR S N Q72 A 1115 O A T S A WDV =2
[Ca®* J ALY, Tea® T, (% 3 o 2 S 5 i vp 2 A
I 4N M 6T I IR R J A

EZIESE, [ Ca " ] B B — KV I Rf 4 — BE i I B
A M 2k T Wi B RE T EAR RIS, W8 E] CTX
o DR A 40 AT AR 10 Ca® 1,184 0, 3X &5 KCL X caffeine
FHEHILC® 1 AE AL, SR 38 i Bl Ca®* ] IR¥FAE
R KSR ARAC I [R], B 2 55 5 P9 & AR ), 428 e AT 7E L
AT

O UL I RRSE R AT IRE Ca® ], 18 1R T g 2 40 i i
A i AR Fe I A0 T R R . CTX 5 2L Ca®" ],
B, TATRAR T — e HL): Ca® B IR S Bl e ca®t
W VLR Na®* - Ca® 28 BRI Ca® " B A IR 55, B
PR W e 12— 22 9T
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