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[ Abstract ] Background and objective It has been proven that cobrotoxin has anti-tumor effect while its role in
lung cancer is rarely studied. The aim of this study is to assay the anti-tumor effect of cobrotoxin in cell line A549, and also to
explore its possible mechanism related to autophagy and P38-MARK pathway. Methods Using MTI' method to observe the
inhibition effect of cobrotoxin on the growth of adenocarcinoma cell AS49 and human lung fibroblast cell HFL1, as well as on
that of AS49 pretreated with 3-MA and SB203580, which are the inhibitor of autophagy and P38-MARK pathway respectively.
Cell colony tablet cloning experiment was executed to detect the effect of cobrotoxin on colony formation of A549. Determin-
ing the protein levels of beclin-1, LC3, p38 and pP38 in A549 by Western blot after cells were exposed to cobrotoxin, or to co-
brotoxin combined with either 3-MA or SB203580. Results All of different concentrations of cobrotoxin inhibited the growth
of A549, but had no obvious effect on that of HFL1. After treating with 3-MA or SB203580, the suppress effect of cobrotoxin
on A549 reduced. What’s more, different concentrations of cobrotoxin all significantly suppressed the colony formation of
AS549. The expression of beclin-1 and pP38 in A549 increased obviously after exposure to cobrotoxin, and also the ratio of LC3
1I to LC3 I amplified with a dose-dependant manner, but P62 decreased. The protein level of beclin-1 and the ratio of LC3 II
to LC3 I'in cells pretreated with 3-MA were reduced, while that of p62 was increased. Also, in cells that treated with SB203580
before exposed to cobrotoxin, the expression of beclin-1, pP38 and the ratio of of LC3 II to LC3 I were reduced, but the expres-
sion of P62 increased. Conclusion Cobrotoxin can suppress the growth of A549 in vitro. And the activating of P38-MARK
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pathway, then upregulating autophagy, was involved in cobrotoxin induced anti-tumor process.

[ Keywords ] Cobrotoxin; Anti-tumor; Autophagy; P38-MARK
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Cobrotoxin concentration OD value P (contrast with cobrotoxin group) Inhibition rate
Control group 0.732%0.091

5 pg/mL 0.572%0.114 0.027 21.80%

10 pug/mL 0.482£0.035 0.013 34.20%

20 pg/mL 0.344%+0.021 0.004 53.00%

% 2 3-MA. SB203580F i /5 cobrotoxinXtA5494h Al A 4< A M)

Tab 2 The effect of cobrotoxin on the growth of cell A549 after the intervention of 3-MA, SB203580

Group OD value P (contrast with cobrotoxin group) Inhibition rate
Control group 0.732£0.091

Cobrotoxin (10 pug/mL) 0.482%0.035 34.20%
Cobrotoxin+3-MA 0.534%+0.121 0.03 27.00%
Cobrotoxin+SB203580 0.553%+0.002 0.001 24.50%
3-MA 0.697%+0.278 0.45 4.780%
SB203580 0.728+0.542 0.60 0.5464%

% 3 cobrotoxin¥TA549 4 B & L R B S R0

Tab 3 The effect of cobrotoxin on the formation of colony

Cobrotoxin concentration Colony number

P (contrast with control group) Inhibition rate

Control group 126.5+16.9
5 pg/mL 98.3+74
10 pug/mL 76.0+10.7
20 ug/mL 61.0£12.1

B 22.30%
0.024 39.50%
<0.001 S
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1 Western blot#&lcobrotoxinfEAE& X EARIZRIIENR. A Western blotiE#e R ELR E AcrobrotoxinfEFA54941f148 hiE R EX EAMEIL.
B. C. D. E. FEIT AT SHEXEANRIEZT K., S3TERLAMELL : *P<0.05, **P<0.01, ***P<0.001,
Fig 1 The expression of various related protein by Western blot after the intervention of cobrotoxin for 48 h. A549 cells were treated with different

concentration of crobrotoxin for 48 h. Protein level was determined by Western blot analysis. A: The expression of related protein after cobrotoxin
induction. B, C, D, E, F: Quantification of Western blot analysis. *P<0.05, **P<0.01, ***P<0.001, compared with controls.
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Fig 2 The expression of various related protein by Western blot after the intervention of 3-MA for 48 h. A549 cells were treated with 10 ug/mL

cobrotoxin+5 pymmol/L 3-MA and 10 pig/mL cobrotoxin for 48 h. Protein level was determined by Western blot analysis. A: The expression of

related protein after cobrotoxin induction. B, C, D: Quantification of Western blotting analysis. ¥*P<0.05, **P<0.01, ***P<0.001, compared with 10

pg/mL cobrotoxin group.
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