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Effect of component I from Agkistrodon Acutus Venom on apoptosis and autophagy of human oral cancer
HN4 cells
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[Abstract] Objective To explore the role of component I from Agkistrodon Acutus Venom (AAVC-1) on apoptosis and the
influence on autophagy of oral squamous cell carcinoma (OSCC). Methods HN4 cells were randomly divided into four experimen-
tal groups: control group, low AAVC-I (2.5 pg/mL), medium AAVC-I (5 pg/mL) and high AAVC-I (10 pg/mL). Component I of Ag-
kistrodon Acutus Venom was dissolved in the medium. Different concentrations of AAVC-I were added to the logarithmic growth phase
of tumor cells. Control group was given the corresponding dose of solvent. After 24 hours, the survival index of tumor cells was detected
by MTT. Cell apoptosis was detected by flow cytometry. The expression of Caspase-3 was detected by Western blot and immunohisto-
chemical staining. Mitochondrial membrane potential was detected by JC-1 Kit. And the expression of LC3 was detected by immunoflu-
orescence. Results Compared with the control group, the growth and proliferation of the tumor cells and mitochondrial mem-

brane potential were inhibited (P<0.05). Cell apoptosis rate ,

the expression of Caspase-3, and the expression of LC3 were

B TTE - o 22 B 7 RHIFIH [ 55 8 54 (WK2015208) increased (P<0.01). Conclusion Component I of Agkistro-
VESE B (T - 241002 JEW . 3 1 5 2% ot BT AL 0 2R 28 (HE IS T4 don Acutus Venom can promote the apoptosis of HN4 cells, and
AR AT B, OEEZEEESE ) affect autophagic activity, which may be associated with chang-
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es of mitochondrial membrane potential and the increased expression of Caspase-3.
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autophagy

11 85 PR 441 98 (oral squamous cell carcinoma,
OSCC) , fATHK I s , MLk AR B 5 iy , 24 o i i 7 %
PRI 1) 90% LA 1o s i 1 &9 e At S ]
WE ETHES, BANGITY FE &S Tir 2 EE it
JE& | SR 0 B i 1) s AL T R AT S s A R R
H I AAE B MU TR OO EAR 2 R, SR —
PR ARG YT O 2 B ATIR YT F SRR 40
T BRI IR o RO T A Y 2 e
T 2 2 X 2% A IO 3R S8 A A s 2
W — i AR V8 Tt A Y R A AR A, 2 — TR ol A
TER AT A BRI R E R A
Wik 2 5 Z i BAE B R . AP RIT, A WRAY
IV 55 e 8 A AR R DAR OGN IR RS I W
A AL A B BRI, A RO R 3 K
S, WIS R B I6 T 7 I 2 e — TR R
AN TR AR MR AN M TE 52 B N PR BN 5 5
SRR, A T ) Bk R R PP IR L 28 2 (R 1l
PEAL R F RPEGR P R . ORI TR AR R A
TR R AR 2 — S ORI T B N R A
TR . ARFTER L, EKF R A W] BES | L
RS2 2 1) ok BE i, TR R R AT T

23 W) g irg 3% 2H 43 1 (component 1 from Agkistro-
don Acutus Venom, AAVC-I) 24 ¢ B 1120 e K 5
2515 Cellulose DE-52 5 - 22 #t Fll Sephadex G-75 43
T 2D R AT AR AR R — R AR 2 o R A
Ji L A4 F R Ol 27 kD, BF ST R W] AAVC-T B A
T At I e O e 15 B S QAR
I HAAVC-LTE it 240 10K 14 1995 20 v mT LA 3 et
LR AP TR AR AL I AR M A PR T AR S
WFFEERIT AAVC-IXF A 1 i R s 248 P %) 412 ] T4
PRGSO 4 i 1 S 1) ik — 2D F 5
HIB 250 R R BEA R R IS5

1 bRHST5%

1.1 SRR AN R ERR 20 i HN4 40k A
Fioe e B= 2E B B A B EOE 2 . IR 2R VS W 1 55
[ Sigma 2y 7l o AAVC-12K [ F it 1§ B= 2% Bt e 5 0F
FEIT o MTT IR G0 T rg gL AE R R TR A

FRAT] . B-actin PUAFIE 1h 14 2 bt 22 R 2 11 i -3
(Cleaved Caspase-3) $T 1A 1 F 3¢ [# Cell Signaling
Technology /A F) o £ ki A4 5 Hi, o7 Az 3K 7] & (JC-
1) . Annexin V-FITC 4 g i 745 ML) & 08 T8 =
KAEDEARBIEFT . A W AH X AR 3
(LC3) PRI F Abcam 22 H]
1.2 Ak
121 $&aaRed B AAVC-IETBE T 1
SR EL AN [ R B () AAVC-T, 15 57 19 HN4
AL 4> Sk 4 41 KR AL, AAVC-TAIRVR JE 41, AAVC-I
VR EEAL , AAVC-T RV EEAL . AAVC-TIR ik
JE 43 W4T 2.5.5.10 we/mL AAVC-TALH, X A2
E [] — (B 25 7 AH A5 R A 00 (2 mL A 5 3R 3 ) .
122 HN4 A d: £ N H IR HN4 20 i
82905 R T 10% 16 4 103 B9 RPMI-1640 15 57
Wb, BT 37 °C,5%CO, s 3246 v 5 5%, AT
AR, O EIA A 0T 20 R A 7 A DG S 5
1.2.3 MTT 4 0 A% 5 4m Ao 69 o9 4] & MTT B 5E
HN4 2 L 34 5E 35, OGBS 0 HN4 2, 42270 T
96 fLMR. % 1.2.1 HFHRSH, BH6NEA., HiF24
h, & B BALINABCHI 4589 MTT 50 wL, £ 37 C
B PR E 4 h, & B3 AL 150 pL —H 3
AR (DMSO) , 4% % 10 min, 7EBEECAT MY - 570 nm
PA AR AGIN 6% B2 (OD)H, H A 3K,

Ji 9 4 0L 4 A ) - (%)=(1-5% 3o 48 - 39 OD {4/ 3¢

R& 40 -F- 34 0D &) X 100%

124 %% & & 7% & (Western blot) 40 25
T AAVC-1 24 h 7, WA 4 B FH e T AL 4 AE , =90
242 8 em 1000 r/min, 250> 5 min, ff FH 20 At 24 6
SL A, B0 IRIUEE H . ] 15%SDS-PAGE i
FL UK 73 25 T B B 28 1, 5 2 1 7 3 SR D — 9 & 0
JEE(PVDF) B I Bl A H br i iy IR 4 JF m A
5% B RG A= 45 4 CCEF AT 1 b, SR AR P AR U B 45 087
B VUM S, 55 2 KA TBST 2% i 5 vk 10
minx3 (K, AR o S A6 P i (HRP) A7 19 — 9 i
A 2 h, FEH TBST % 10 minx3 K, ECL & Y65
WG E MG . 8 7K P UN-SCAN-IT 4 (Silk
Scientific Inc., Orem, UT, USA)AFE/3H7 o
1.2.5 %& 4 R4 F B & k45 0] Caspase-3 19 & &
£ HIEMICH . Z9PE 24 hs , BGE i 0.5%



K EBFEEZY 20204 1 5822 551 Military Medical Journal of Southeast China,Vol.22,No.1, January, 2020 <11 -

B, o KR FLFE (Triton X-100) , 23 20 min,
3% H,0, 2 IR HE 10 min, WA 7 BRI 210
MG B, SR E AR 37 Cl AR TP EFH] 30 min, —
YU T 4 CURFE i 0, PBS 1516 2 minx3 3 . 4%
37 CH¥ 8 30 min, PBS ¥ & 2 minx3 i 5 , 1% I 6 1
FME-EYER- S EAYEGE AW (SABC) L7,
37 CiA & 30 min, PBSVEUE 2 minx3 i . 5, %
FEIER M (DAB) €8 S BE T ARG IR K

1.2.6 JC-1:4 0 & A0 & 45 ARIHRH &l
B, 1 B X B B JC-1 e TR . 24
YIVEF 24 W), BEFLINA 1 mL JC-1 48 TAEW , 76
AYIRAT  AEAN IR FR46 37 CCIEE 20 min, SR IR
T EEALBGE Y JC-1 28 i (1x) 751 2 38 .
127 %A %A kHMLCIEawA2E HE
YHMINC R o RS S i RSV 56 A A, i Jon 44 It 5 1
5 (BSA) 8 30 min #E47 0038 4], in—$t 4 C
BEE N HURE I 50 min, HOE B DAPI YL
e ¥ L = IR R 10 min, PEU 3K, BIK
5min, A FMATE, HPLREE K EH A7 7
S

1.2.8 AKX fmsiliem it At 45T AAVC-124
h G A4 . A& & DU 22 (EDTA) A fi
B AL B0 AN . SEFH Y PBS PRI 4N,
1000xg 250> 5 min, 5% L3 , /il A 400 pL Annexin V
SAEWBERERAEIFHEITA RS FINAS
wL Annexin V-FITC, 52421851 2 ~ 8 °C ¥ & 15 min;
A 10 pL WAL I E L 3, 2R IR 5] 2 ~ 8 C I H
5 mine 7RI RSN AR, A 3K

1.3 SitFESH® KA SPSS 18.0 414012
A H R TR A R R i 2 (x £ 5) 3R, Z 4L
F R FH B R R 7 224387, LA P<0.05 A 25 7 A Geit

2 8 R

2.1 AAVC-13 HN4 HRIGEMF M A [
1 AAVC-I/EH 24 hJ5 , B & AAVC-THR EE I35
AAVC-UIE | 7 1 J3E 2H HINA 240 i %) 438 B 410 ) o5
LT AAVC-TIK R R R 4L 5 %) B4 L 3R
S G L (P<0.05) ,{H AAVC-TEHk BE4H
5 AAVC-T TRy FE 20 22 6] 22 7 TE 48 it 20 & L (P>
0.05), W1,
2.2 Western blot ;%% Cleaved Caspase-3 B
B RIE AAVC-I AL FE HN4 240 L 24 h )5, B &
AAVC-1 ¥ BEHE T, Cleaved Caspase-3 i34, $2
AN PR TR 2L TRD P B PR AR 25 IR St

B Y (P<0.05), WK 1,52,

#1 FERE AAVC-IX HN4 BI85 f 35 (E R (i + 5)

20 53] n 0oD T2 (%)
X HE2H 6 1.04+0.06

AAVC-HIRIR 241 6 0.86+0.04" 16.81+1.91

AAVC-THR 24 6 0.82+0.04° 21.31%1.75

AAVC-1 R e 4L 6 0.69+0.04™"  33.37+1.81"

XTI L #E, #P<0.05 %4 P<0.01; 5 AAVC-T Frif B 41 1
i, #P<0.05

1 2 3 4
Cleaved Caspase-3 | s  emm— -’1

126 BR L 5 2—4: 40 50 AAVC-UIR IR BE P 55
WAL
El1 &% Cleaved Caspase-3lIEHRRIZE

B-actin

%2 Western blot ;54| & 28 Cleaved Caspase-3FIEH R
K= (X +s)

Cleaved Caspase-3

Al HHRE
X HE 2 6 0.215+0.021
AAVC-IIHe 4 6 0.293+0.018"
AAVC-T kA 6 0.51320.038"
AAVC-L e A 6 0.629+0.034"*

5% L, *P<0.05 . %% P<0.01; 5 AAVC-T{IL e B 41 e
5L, #P<0.01; 5 AAVC-T R BE4H %L, A P<0.05

23 REAENEKD Cleaved Caspase-3 )R iA
AN [5) ¥ B AAVC-T A4b i HN4 41 fifg 24 h J5 Cleaved
Caspase-3 £ [ R B I, 5 MR 4, B &
AAVC-I ¥ i ) B8 il Cleaved Caspase-3 £ H 157K
- bR 2H R P PR P A 2 R R Ge i e s L (P<
0.05). WK 2,%3,

R3 AEIRE AAVC-14bI2 HN4 41 A1 /5 Cleaved Caspase-

IFEARIEEE (7 +5)
g5 ) Cleaved Ca\spfase-3
EHFRLE
it HE 2 6 4.06+0.99
AAVC-TRVE A 6 7.140.90°
AAVC-TH R EE A 6 39.83+3.07"
AAVC-1 iR 6 56.68+3.15"*%

SXFAH L, #P<0.05 . %4 P<0.01; 5 AAVC-T{IR 1k B 20 1
1, #P<0.01; 5 AAVC-T R EEAL 4%, A P<0.05



<12 - g EPTEZG 20204 1 A5 22 H5 1 8 Military Medical Journal of Southeast China,Vol.22,No.1, January, 2020

&2

X BE 2 AAVC-TIRIRBEAH AAVC-THIR A AAVC-TRIR A

Cleaved

Caspase-3

.
e

B A LN & 4 Caspase-3 B3R 1% (x200)

24 JC-UERMERKREERA REKEAAVCT %4 RERE AAVC-IT HN4 G2 4 R 4 00 5 0

PEHT HN4 20 24 h 5, S0 IRAL HEAS, AAVC-TANA] (txs)
e IE 241 B 2 AAVC-L VR BE (9 8011, 21 65,55 56 78 Wk jﬁj”ﬁ : éT-%%/ﬁ?%ﬁ‘ﬂ%
>, FRIEEARM . FARPRLRERIH AJ;V:C-IMWUEZF[ 6 85.67+2.82"
it L (P<0.05), L& 4, AV ) ot
25 BREWAZRVLCIZEAMRIZE AFWK  aavermmkid 6 58.6752.00"

B AAVC-THEJH 24 b L BEAE AAV C-1 7 5 593 il SAHALIL “P005 P01 5 ANV IR
:’/Hflﬂ’ﬂifﬁzg; WUl /L, S ORI LC3 2 1 3R 5, #P<0.05 ##P<0.01; 5 AAVC-T IR BEALILEE, A P<0.01

*/a%ﬁm»'ﬂ#ﬂﬁ%ﬁttﬁ,AAVC-M& h ek

R5 AFEKREAAVCINIEHNAAMFELCIEAMRIE

B 2 LC3 £ 1 Y 3R 3k = B W 3G i (P<0.05) o WL A -
SR (v £5)
3,%5. 2 51 n LC3 HH ik
2.6 AAVC-IIEFHN4AARAEATER W Xif IR 4 6 2.69+0.52
G0 L ASCAS T FING 20 0 T 0 5B L B AAVCT  AAVCIIRIR AL 6 8.00£1.32
S R O L 2 25 25 v B AAVC-THR 6 24.66+1.64"
zu%(zzr“a@ I, 200 B 1 A0 25 24 v ﬁu AAVCI R . 638803 074
2, ¢ HAS A ) e 22 S 8 Gt 0 R FLEE , #P<0.05 % P<0.01 ;45 AAVC-TIHe B 4 He

(p<o'05)o WK 4,56, 5 ,#P<0.01; 5 AAVC-THIR EE4H LA, A P<0.01

pagiciEl AAVC-TRIR BE 40 AAVC-THR EE4H AAVC-TR IR BE 4L

&3

DAIJI----
Merge-.--

RN AAVC-I A5 LC3 E AHIRIZE (x200)




K ERTEZG 2020 4 1 HEE 22 56 1 ) Military Medical Journal of Southeast China,Vol.22,No.1, January, 2020 R

< <
g s.ta1 Q2 5. ja1 [e7]
10 7 10° 7
g 30.076 033 3 3035 050
L 8
'§ 10* ? 10 9
[ [ 3
< <
8 10 § 10°4
2 3 P
§ iy
Emz-. —] g0’y
Q3 b3
§ o3 553 E 9
Ty

IO‘ 10 o 10: 10‘ 10
Comp-FITC-A: FITC-A Comp-FITC-A  FITC-A
a

a: XTIELL s b—d: 203 AAVC-TRHEFE PRk B vk 4

B4 AREREAAVC-1X] HN4 4 BE T B 80

K6 AREREAAVC-IAIE HN4 e 5 AR TR

(x£5)
20531 n IR T 2R (%)
X 2 6 3.68+0.74
AAVC-TRU BE A 6 15.77£0.95"
AAVC-THR L 6 52.98+5.01""
AAVC-T =R 6 71.1£5.007**

XA A, #P<0.05 . ##P<0.01;5 5 AAVC-TIRH BE 4 L
B,#P<0.01; 5 AAVC-T R BELL LA, A P<0.01

3 W B

1 i R 200 8 2 1 3 NS (g BRI A= i o L
AR IR 2 — ™ S W B Y AR A TR R A
R I HGE 2R AR B A 10 7 A BT
F R I RA T Bt AN RE e aiA A, HRERESE
PR IERR , G ff B E AR AR, Erh e R Y 5 AR AR
FERMRIBARMR S TR AR S —Fh R AR 9 25 I ¥t
W, BA Tz W R i v R e ST Dy T B
AT BRI S . KA UF R W], it 24
PEIAIE R U R T PBE SEBE | IR ASF RO, i
H At Ge i i 25 Bt AT Y DAL . TiT Mg
Hiu X 23 W e 3R U (AAV C-1) [ RE B AT Bt g 1
F AW 9T 2 BEARFR AAVC-T7E A I 65958 HIN4 41
L - il 200 T VR LA R RS I R

200 0 T R A M A A N PRRE AR Hh BRI 4
il B B A P FE T R . ZORLA I 5 7
I A MR e AT T, 2 A2 BN RO, Lok
AP 55 A1 B i (57 5 ALk A S 3 P 2 AR LI, 2%
e A A B30 37 1 4 B, 5 | L AR 55 R, 57 AN 7]
TR DA S B L T SO A R i
B RB A S T8 T (ATR) 4543 F Bl e A4
ST, R AN LS5 . Bel-2 #156 X 8 H (Bel-2
associated X protein, Bax) H. A3 & #F 41 fig 95 1 A9 1F

Comp-Propidium lodide-A :: Propidium lodide-A

o 3

s Qi
2

Comp-Propidium lodide-A :: Propidium lodide-A
'S
"

A
N
]
o

Comp-FITC-A :: FITC-A Comp-FITC-A :: FITC-A

o Bax HAfLEEE T, I fE1E S AN AR C AN
MR ANI S AE dATP e R 5P T8
ity 33 1% P (Apaf-1) 2565 105 Caspase-9, f5 # 4k
[0k €65 Caspase-3. Caspase-3 = Caspase G
BT HATE 2 R TR AR TR T IR Y
iR 18 DG R 1L, DA A o S A T R S L Y O
BT R0 W MRV BN o)A 1 BT
I 0 1 0 8% AT AR A ) e R, it /K- 7
WX 20 B B R R T L B R KT B WA ] RE
ol JRE ik A L 25, R R AL T S AR O SR
FABFEEE R R, AAVC-1 7] GEf o e Le iR 42 1
Caspase-3 4 [ 1R IE 7KV, I HA R BRI, JC-
1 KN 45 SR 22 BH Caspase-3 8 F ) F A K F- 7] B 5 41
Jite B R A7 (R RO A S TR B 8 S R  B1) 1.C3
IR, F W AAVC-T AT 4 = HN4 4i i 4 A mKF-
FE7N AAVC-1XF 1 Ji 5% g 200 el 1) 41 1 T4 FH Pl B
1 1 PR LA B FL (37 5 | S Caspase-3 BIZRIBHE N,
IFHEE A MK .

25 TR, AAVC-T Xt HINA 41 A5 90 ] 344 9
P A T H L 33 PT A 2 3 Aok AR AR b AR 5 F o7
HETT 13 Caspase-3 85 [ ) I8 S 42 55 A Wi 7K 52
PLRY o 8 TR W A B G BR SR AL ) ik
T E IR B . AL O A RT] A G
WF5E 10 M e 16 7 00 2 B AT R L (EL2 20 )
AT BB I, XA Z R R S 5 40 U
T2, Rt AAVC-TTE N 1 8 9 40 e vb 0 08 72 % &
PLEEA Tt — 2 T

el

[1] Sritippho T, Chotjumlong P, lamaroom A, et al. Roles of hu-
man papillomaviruses and pl6 in oral cancer[]]. Asain Pac J
Cancer Prev,2015,15(15) : 6193-6200.

[2] Zhu G, Yu C, She L, et al. Metadherin regulation of vascular



- 14 -

ZEsE B EZ) 2020 4F 1 5522 58 1 ] Military Medical Journal of Southeast China,Vol.22,No.1,January, 2020

endothelial growth factor expression is dependent upon the PI3K/
Akt pathway in squamous cell carcinoma of the head and neck
[J]. Medicin,2015,94(6) : 1-10.

Mathew R, Karantza-Wadsworth V, White E. Role of autophagy
in cancer[ J . Nat Rev Cancer,2007,7(12):961-967.

Klionsky DJ, Emr SD. Autophagy as a regulation pathway of cel-
lular dedegradation[ ] ].Science,2000,290(5497) : 1717-1721.
Xie Z, Klionsky DJ. Autophagosome formation: core machinery
and adaptations| ] |.Nat cell Biol ,2007,9(10): 1102-1109.
RUCT SRARAE, B B, AF L R IR e TR IR 0 1
FIIL K562 20 8 T A Sk AL ()], v [ S 6 1 =7 2%
&,2013,21(3):591-595.

TG, TRAR G, R IUHE L 45 L AAVC-LIA S AS49 4RI 1Y
LARLAPLRIRTTE ()], Be R B2 24 B 4, 2017,36(1) :5-15.
oW, m SR AL A RR-RR I RS T A AT S R
#HI]EERA,2010,16(14) :2106-2109.

Chen N, Debnath J. Autophagy and tumorigenesis [ J ].FEBS Let-
ter,2010,584(7) : 1427-1435.

Jil IR IRARAE B 18, 5F RWIIE R RG4S 1A
PEAE e 2R 3 F2k 15T KS62/A02 A1 M 8 1 [T ). o [l S5 56 1
WF AR ,2012,20(2) : 273-276.

Bose P, Brockton NT, Dort JC. Head and neck cancer: frow
anatopLy to biology[J]. Int J Cancer, 2013, 133(9): 2013-2023.
B R WSO alh SF L O R SR DR 2 P PTEN 5
CXCR4 {3k BASEPERIFE LT ). AR T Rk, 2015,
23(2):61-65.

Tkebe T, Takeuchi H, Jimi E, et al. Involvement of protea-
somes in migration and matrix metallproteinas-9 production oral
squamous cell carcinoma [J]. Int J Cancer, 2015, 77 (4) :
578-585.

Su SC, lin CW, liu YF, et al. Exome Sequencing of Oral Squa-

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

mous Cell Carcinoma Reveals Molecular Subgroups and Novel
Therapeutic Opportunities[ J]. Theranostics, 2017, 7(5) : 1088-
1099.

L IRARTE, 3B AR S e TR 20 53 DA R
A549 4 Jifg 38 5 40V T LD ). o I IR 2 32 YR 9T 4
2014,19(5) :493-496.

Galluzzi L, Morselli E, Kepp O, et al. Targeting post-mitochon-
drial effectors of apoptosis for neuroprotection [J]. Biochim Bio-
phys Acta,2009,1787(5) :402-413.

FRE, R, 2 K, HF o= E BRAE /N B 5 i 5 1
Pl 2 20 O T VR D). R AR RO AR AR 4R, 2015, 28
(6):574-578.

Deng C, Sun Z, Tong G, et al. a-Lipoic acid reduces infarct
size and preserves cardiac function in rat myocardial ischemia/
reperfusion injury through activation of PI3K/Akt/Nrf2 pathway
[J]. PLoS One, 2013, 8(3) : e58371. doi: 10.1371/journal.
pone.0058371.

Hardwick JM. Caspase in programmed cell death [M] // Bertino
JR.Encyclopedia of Cancer .Cambridge: Academic Press,2002:
369-373.

B FL R BTN, A NS R R R RO UL L P
TR )5 O LA M 94 T B AL 52 (0. AR g [l By = 2%
2016,18(4):361-367.

TAn EDUR, AR PR TR g e L) ).
AR ERBE25,2014,16(2) : 181-183.

RERIE, £ 58, AR, 45 . A MRS 8 T A AR B
W PRI 18 I R RE S0 i WP SE kSR [0 ], BE A0 58 A 24 4l
2018,30(11):1-4.

(Wrfm HEA:2019-07-08; {EEIBHI:2019-12-11)
(BEEHRE T2, EXHE\: A %)



