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Study on the Mechanism of Snake Venom Cardiotoxin (CTX) Induced A549 Cell Apoptosis
LI Feng-jun, YUAN lJin, HAN Li-ping, JIANG Lin-lan, LI Yu-hua (Guangzhou General Hospital of Guangzhou
Military Command , Guangzhou 510010, China)

ABSTRACT OBJECTIVE: To study the mechanism of snake venoms cardiotoxin (CTX) induced A549 cell apoptosis. METH-
ODS: MTT was used to detect the in vitro cytotoxicity of CTX. Giemsa stain was employed to examine the effects of CTX on mor-
phology of A549 cells. JC-1 assay was used to detect the change of mitochondrial membrane potential of A549 cells induced by
CTX. Flow cytometry was used to detect the effects of CTX on the apoptosis of A549 cells. The expressions of cytochrome C, pro-
caspase-3 and procaspase-9 in the cytosol fraction were analyzed by Western blotting. S180 mouse sarcoma model was used to
check in vivo anti-tumor activity of CTX. RESULTS: ICs of CTX to A549 cells was 0.770 pg/ml. CTX 0.5,1.0,2.0 pg/ml could in-
duce morphological changes, such as condensed chromatin and chromatin margination in A549 cells. Flow cytometry showed CTX
induced the apoptosis of A549 cells in a dose-dependent. The mitochondrial membrance potential of A549 cells was reduced at 0.5 h
(CTX 5 pg/ml) manner. The Procaspase-9 was not activated initially, then grodually reduced, whereas the cleavage of Cytochrome
C was detected. The apoptosis of cells was induced in pragmatic relation. Inhibitory rates of CTX 0.5, 1.0 and 2.0 mg/kg on S180
cell tumor were inhibition respectively. CONCLUSIONS: CTX can significantly inhibit the growth of A549 cells. Once cyto-
chrome C release from the mitochondria, cytochrome C activate Procaspase-9 and Procaspase-3 to leading to the apoptosis.
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Fig 1 The morphology of A549 cells after Giemsa staining
observed by light microscope(200x)
A. negative control group; B.CTX low concentration group; C. CTX
medium concentration group; D. CTX high concentration group
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Fig 2 Results of apoptotic rate of A549 cells
A. negative control group; B.CTX low concentration group; C. CTX
medium concentration group; D. CTX high concentration group
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Fig 3 Effects of CTX on the mitochondrial membrance
potential of A549 cells(100x)
A-C. negative control group; D-F. positive control group; G-I. CTX
group
W KT I Caspase. X 2835 AL 1) Caspase AJ K41 it P ) T %2
HE RS, IS DR AHMLI T o YRR R TR AR A A
AR T &R, T AN N R ATE A A TR 3
VER AP A JC-1 1 R REAEAN YR T R A 2 IC-1 K
A AR, 20 R BN TR A T R JC-1 TR B, 4
J R 2 M AT RS T — 2B PR T i R AL AR
S U8 T AR5 B 5 | LR A 2 I 6 3 C R VR o R T
S W, 4018 K C Bt 5 Apaf-1. Caspase-9. — i g It 1
(ATP)/dATP JE I 14K, SK J5 3 42 I3 Caspase-3, JE 15
& Caspases I SN, FECARIE T
AT LR B, CTX X A549 A A fe i TR .

W (0 1 W5 1) CTX fH AB49 4t it H Iuiliiflﬂﬂ’aﬁtﬂ’ﬁ/

China Pharmacy 2014 Vol 25 No. 7 - 585 -



Control

Cytochrome C(14 kD)

Procaspse-9(48 kD)

ik Caspase-3 5K (17kD)

B4 Procaspase-3.Procaspase-9 S4ffifa = C EAMIRIE

Fig 4 Expression of protein of Procaspase-3, Procaspase-9

and cytoplasm C

&1 CTXXIS180/MNRABERIIGIER (x+5, n=10)

Tab 1 Inhibition effects of CTX on sarcomatoid carcinoma

in S180 mice

45 n T i g i, %
i 10 2337£0378

PRI 10 0.573+0.048 7548
CTX AR 10 1.376+0.229 4112
CTX WA 10 0.935+0.090 59.99"
CTXFflE4 10 0.34+0.101 85.45°

SRR LR T P<<0.01
vs.model group: “*P<<0.01

A2 . BFSEIEST, CTX N ABA9 41 (14 8 T4 Fi i 3k 28
W, CTX S A549 40 £ b (AR B 4 it (o % C
Ff3g b, 51 Caspase-9 I A% , 4k 7 51 Caspase-3 & 4=
T TR
W], R CTX X A549 ANLJA T4 AR 8 i 4 b A
12, A ] fEE 1 HAh ik A2 5 W Caspase Z %5 | 2 A549 41 i

Asfk, {875 1k Caspase-3 HUIARTE Procaspae-9 7

T
S22 3Lk

[ 1] Escalante T, Ortiz N, Rucavado A, et al. Role of collag-
ens and perlecan in microvascular stability: exploring the

mechanism of capillary vessel damage by snake venom

[2]

[31]

[4]

[5]

[6]

(7]

(8]

[9]

(10]

[11]

[12]

metalloproteinases[J]. PLoS One,2011,6(12):e28 017.
Lomonte B, Tsaia WC, Bonilla F, et al. Snake venomics
and toxicological profiling of the arboreal pitviper Both-
riechis supraciliaris from Costa Rica[J]. Toxicon, 2012, 59
(5):592.
Barber CM, Isbister GK,Hodgson WC. Isbister solving the
‘brown snake paradox’ :in vitro characterisation of Aus-
tralasian snake presynaptic neurotoxin activity[J]. Toxicol
Lett,2012,10(3):1 016.
ShiY, Ji MK, Xu jw,ef al. High-level expression, purifi
cation, characterization and structural prediction of a
snake venom metalloproteinase inhibitor in Pichia pastoris
[J1. Protein J, 2012, 31(3):212.
Liang YX, Han LP, Jiang WJ, et al. Isolation and phar-
macological properties of analgesic fraction from venom
of Naja Naja atra[J]. Zhong Yao Cai,2009,32(7):1 022.
jﬂgﬁ JHRTE P, BEHE S T A L IR B2 #E (Naja naja atra)
¢ A Uk AR K Ao B RR B AL 09 5 B i AL S MR % 2 (D).

I“JII AR TR, 2010,
B, FLRH AL IR AL S A 20 I A K CTXn 092 B 4
Yo B R4 AE R AR S [D]) M TN R, 2010.
Estaquier J, Vallette F, Vayssiere JL. The mitochondrial
pathways of apoptosis[J]. Adv Exp Med Biol, 2012, 942:
157.
B AR, F T EATE EGCG 55 A\ B i
MGC803 4l Y8 T~ 5 B 1 [I]. P B % 52 26 &, 2010, 20
(5):344.
oz, WU, Mg 2 8 2 8 ik F M]3 ML Jbat: A
RCILA: A, 2006 1 757.
Wang CH, Monette R, Lee SC, et al. Cobra cardio tox-
in-induced cell death in fetal rat cardiomyocytes and corti-
cal neurons: different pathway but similar cell surface tar-
get [J]. Toxicon,2005,46(4) :430.
Qian YF, Wang H, Yao WB, et al. Aqueous extract of
the Chinese medicine, Danggui-Shaoyao-San, inhibits ap-
optosis in hydrogen peroxide-induced PC12 cells by pre-
venting cytochrome C release and inactivating of caspase
cascade[J]. Cell Bio Int,2008,32(2) :304.

(i H #1:2013-03-29 &[0l H#:2013-04-15)

BERDENTIEEERRSEEETERBERIUAEAR =T Bia RigtHisa

7R Bl B2 Sy SRR I X A S R IR BT A

AT 201441 12H R 14 0, HE DAMTET
F (LUR AR E R AT A 22 B 24T £ 55 27 DOk B 2

LA b i R Rk R M DT R = & "It ) S I 2

TG —FRAER DA AT R —— Pk
T BT I B 7 EL R ) BT R A, m A AT N B P
SLURWEE 0 A AL S R H SR A O, A 1A T
AEHUAE , BRI, R PRI T AR A T3 T R

2013 4F DK, FR DA AT B3R B K8 E R
BEy7 DA ] B2y TF R g B TR 2R 1k DX VI 2l s ol fi

- 586 - China Pharmacv 2014 Vol. 25 No. 7

DA A U SO AR o R =T & TR TR B2, S

TR T KRBT A AR IR B, TR AT T E ik

HHA
5in)i

2 et 2 A T R R TLAE T A Sl e v A A 1 DR

R, ) HE RS Sl T B LIS R AL
PR SRR AR T AR LR R R R, I B I 7 57 Rt X1

ATV RN BT 3 1 SR B — R BT R S it , fe 2R
IR X 2255 Ao T A

TEGE 2014 EEBEETE



