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Effects of membrane toxin 12 on proliferation, apoptosis, and
autophagy of bladder cancer cells*

Wang-hong Sun, Liu Chen, Xiang-xin Feng, Cheng-xing Xia, Hai-feng Wang, De-lin Yang
(Department of Urology, the Second Affiliated Hospital of Kunming Medical University,
Kunming, Yunnan 650101, China)

Abstract: Objective To investigate the effects of membrane toxin 12 (MT-12), as one of the extracts from
Naja naja atra venom, on the proliferation, apoptosis and autophagy of bladder cancer cells. Methods We Used
CCK8 method to detect the proliferation of bladder cancer RT4 and T24 cells after 0, 24, 48, 72, 96 and 120 h
treatment of different concentrations of MT-12 (0.10, 0.25 and 0.50 pg/ml). The effect of MT-12 treatment of bladder
cancer RT4 and T24 cells (after 6 or 24 h) on the apoptosis was determined by flow cytometry. The cell viability was
detected by MTT assay after bladder cancer cells were treated with pan-caspase inhibitor and MT-12. Autophagic
body formation was observed after GFP-LC3 transfection and the expression of autophagic markers was detected
by Western blotting. Results The results of CCK8 showed that MT-12 could inhibit proliferation ability of bladder
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cancer RT4 and T24 cells after 0, 24, 48, 72, 96 and 120 h treatment of different concentrations of MT-12. The
results of flow cytometry showed that the experimental group can increase the apoptotic rates of bladder cancer
RT4 and T24 cells after 6-and 24-hour treatment of MT-12. After treatment of pan-caspase inhibitor V-ZAD-
FMK, MT-12 did not completely lose its inhibitory effect on bladder cancer. Western blotting and GFP-LC3
transfection assay results showed LC3-II/LC3-I ratio increased and autophagosome transfected by GFP-LC3

(green fluorescence point) increased. Conclusions MT-12 can inhibit the proliferation of bladder cancer RT4 and

T24 cell lines in a concentration-time-dependent manner and induce apoptosis. MT-12 can induce autophagy and

autophagic death may occur in cells in the process of bladder cancer inhibited by MT-12.

Keywords: urinary bladder neoplasms; snake venoms; apoptosis; autophagy

BRI IR O K UURAE , JE MR R GEMIE
PR DL B R 2 — M ARl 2015 AR b E 5K
FEREEICHLO R, e 2R AR 5 s e P or
JE55 6, e ER R IRILRE TR,
XA IRYT T B A T RS A i[RI, -G R R p
JRIRYT 259 PR s 242 SRS

AR 5 i I 7 & 12 ( membrane toxin 12, MT-12)
2 A IR B8 s R R R U SR rr— it et
2K, FEIEE ) R A0 M R A R, PR R
PEEER Vo MRIEFEMEAE YA AR, T P44 R
ODIFRER . AR B A DUk B EE X 2 i 4
JRLESAT B A PR A s T R LA o A B
, BRI SR IR AR A5 R . T
PR AR DNA A B 5 i 4 e T 554 G
SWERRE & A WERE 1 IR B R A ) — A
Mg, SCHkTR T — AR AR R T AR S
B PRIE MT-12 X [R5 bt Jes 40 M bk RT4 F1 T24 4S5 |
AT L S AR R, Nilt— 0 shd
B MT-12 5 53 bt 40 i 1 WA OC 231 ML A I 5
PRI — 2 A LI At

1 MRS

1.1 &R

5% I 9 4 L RE RT4 20 L. T24 40 ( R s )
KEFE MHBERBE LR E ), MT-12 (5 FREL4H
6 700 kD, " ER2ER RIS TSR R IR E ),
RPMI 1640 ¥i5E . —HILE (DMSO ), fa4- ik
(FBS). &AM (& EDTA) ([ Gibeo AH) ), 7
F2 ., B2 . Western blotting B . HEL K S 5% TR
K& . V-ZAD-FMK FIEmE ( g3 = KAEYHAR
HIRAT ), CCK-8 il & ( LRI AL =R A ),
Annexin—V-FITC/PL T K7 & (m iYL AE D)
BHE R RA R A ), WHEEBEMEL M (MTT ), LC3b
—Pt (E Sigma INE D), Lipofectamine 2000 (ZEH

Invitrogen 23 F] ), AAR AL EEARIC A EPTRR —Ht (b
FHRREN AT, NWEPUR B —actin (JLR IR E
WHAGRAR), 2HEREG RS (£
Bio—Rad Al ), ZGHEIE BHMEE ( HAS Nikon A7) ),
FACS Calibur JiX 4014 ( S£[E BD 2AH] ),

1.2 FHik

121 fmlassds 2 BRIBEMUm AN RT4 & T24, T&
10% FBS. 1% R RPMI 1640 35553, 5% — 4 4kx
CO, KA G F%, SCidMIAIA T X8 E R

122 CCK-8 Etamlzm ez BUk TR K
(B IR AR, THEUE VAT AR R 5 x 10° A4 /ml,
TA 96 FLEFFEM, BReHE S MR FL, 200 w1/ £L, fF40
PR RE 5 2 SR B SRR PRI A2 . S 2 4 A
WePE A 0.10, 0.25 F10.50 p g/ml MT-12 () RPMI 1640
SEAREFRFL 200w ] 5 XA L i A 0.00 wg/ml MT-12
A RPMI 1640 5E4153:5E 200 ml, JoANAG5S 1% 8
JILA 200 1 RPMI 1640 58 435 52 56 in 2 5 40 i 78
37°C. 5% CO, JEFHFT 5 E 0. 24, 48, 72, 96
J 120 h, SRJGHIA CCK-8 10 wl/ fL, & 37°C. 5%
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K1 AEIRE MT-12 (EAARE A EIRIEERE RT4 AAEEER  (x+s)
MT-12 ¥ i Oh 24 h 72 h 96 h 120 h
0.00  g/ml 0.20 + 0.00 0.27 + 0.06 0.51+0.01 0.72+0.03 1.24 + 0.05 1.62 +0.04
0.10 w g/ml 0.20 + 0.00 0.26 +0.01 0.43 = 0.03 0.67 +0.01 1.11+0.00 1.40 +0.04
0.25 wg/ml 0.20 +0.00 0.23 +0.03 030+ 0.01 0.46 + 0.04 0.70 + 0.02 1.12+0.01
0.50  g/ml 0.20 +0.00 0.22+0.02 0.31+0.02 0.40 = 0.02 0.59 + 0.01 0.76 + 0.01
R2 ARIRE MT-12 {EAARE R B BBERLE T24 MAmIEEER  (xxs)
MT-12 ¥ Oh 24 h 72h 96 h 120 h
0.00 . g/ml 0.20 = 0.00 0.26 + 0.01 0.42 +0.03 0.60 + 0.02 0.83 + 0.02 1.33+0.03
0.10 . g/ml 0.20 = 0.00 0.26 + 0.01 0.39 +0.01 0.51+0.02 0.72 + 0.02 1.17 £ 0.06
0.25 pg/ml 0.20 = 0.00 0.25+0.01 0.28 + 0.03 0.47 +0.03 0.58 + 0.02 0.90 = 0.02
0.50 p g/ml 0.20 = 0.00 0.23+0.01 0.26 +0.02 0.32+0.02 0.48 + 0.02 0.53 = 0.03
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