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Establishment of Apoptosis Model in Vero Cells Induced by Actinomycin D

Zhong Feifei', Yang Huilan’*, Lii Fangbiao'?, Fan Jianyong®
(‘School of Biological Science and Engineering, South China University of Technology, Guangzhou 510006 China,
’Department of Dermatology, Guangzhou Liuhuagiao Hospital, Guangzhou 510010, China)

Abstract Vero cells were treated with different doses (0, 0.25, 0.5, 1.0, 2.0, 4.0 mg/L, respectively) of
ActD for different times (0, 12, 24, 36, 48, 60 h). MTT assay showed that the viabilities of Vero cells treated with
ActD for different period and different concentrations decreased significantly compared with the control cells
(P<0.05), and flow cytometry assay showed that the apoptosis rates of Vero cells treated with ActD for different pe-
riod and concentrations all increased significantly compared with the control cells (P<0.05), the viabilities and the
apoptosis rate showed a dose and time dependent effect. When the concentration of ActD was 1 mg/L, and the reac-
tion time was 36 h, the cell viability was (0.55+0.01) and the apoptosis rate was reach to (34.83+1.13)%. Gimesa
staining, Hochest33258 staining showed that the morphology of the Vero cell apparently changed and the typical
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characteristic of apoptotic cells, for instance, membrane vesicles and apoptotic body was appeared after treated by
ActD (1.0 mg/L) for 36 h. Real-time PCR demenstratated that compared with untreated Vero cells, Bax was in-
creased, Bcl-2 was decreased in Vero cells treated by ActD (1.0 mg/L) for 36 h. Spectrophotometry results showed
that compared with the control group, the caspase-3 and caspase-8 activity of apoptosis-induced group was signifi-
cantly higher and the difference was statistically significant; while the activity of caspase-9 has no statistically sig-
nificant difference compared with the control group. The optimum condition of ActD for establishment an apoptosis
model in Vero cells is 1.0 mg/L for 36 h. At this condition, both the cell viability and the apoptosis rates were high.
Caspase-3 and caspase-8 activity was significantly higher when dealed with ActD (1.0 mg/L) for 36 h, indicating
that ActD-induced the Vero cell apoptosis is in caspase-8-dependent way. In this study, ActD-induced apoptosis

model in Vero cells was successfully established which will help to further evaluate the molecular mechanisms of

the role of target gene in apoptosis in Vero cells.
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#iGuava Nexin® Reagent 100 Tests 5% [ Millipore 2
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A0.5 mL[¥JHoechst33258 4% {4y % il T %% 4.5 min,
TEOG R EE TSI .

1.3.5 Vero%m B =% F 5 Bax. Bcl-2 mRNA#) 48
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BE1, 10, 100, 1 000f%, T HEPCRE P II A &Ik
J iJcDNA 2 pL. b R U7 591 #1(10 pmol/L)#51 pL.
2xGoTaq master mix 12.5 pL, I ERNase7K 4225 pL,

LA

W FT 34 2] 5 AE SE I a2 B PCRAY(Rotor Gene 2000,
QiagenA &) FHEATY 1Y, IG5 R 95 °CHiARME
2 min; 95 °CAZM:15 s, 60 °CiB K. ZEH160 s, JLHEAT
40, I 160 CCRBEZOGIE . § 1Y 45 I fischs
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1T HE 92637k, BCEEICHE; (3) H LB (1) SE i 58
FPCRY™ 4. HU % 4HcDNA 2 uLjin A 5] i BEPCR4
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R, BCFRICHE; (4) B I RUARX & 5 1) 50 B R
2-MC S Wi Bax Bel-2 mRNATE Vero ™ [ AH X & ik
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1.3.6 caspase-3. caspase-8. caspase-9:& AT MY
HY50 pL%100~200 pgt 1 1 4 Mo, Jn AS50 pLi)
2xReaction buffer, f} Il A5 uLJE#) I 1-37 °Cii 'y
% F4 h; HEE bR X AEA=405 nml 2 LW G (H.
T TH 5D s /Do e v B A5 BOR A € P4 17205 3 7 4l
caspase-3. caspase-8. caspase-9[1) Vi L B [ &
PlLysis bufferflIReaction bufferf 4 75 [ X FH(50 pL
Lysis buffer+50 pL 2xReaction buffer)]

14 Hit=EA*

S Kt 32 DAns BEAT R, SR SPSS 13.0%k
PEREAT GE Tt 27 50 M, A 1R) BGRB8 3 07 22 43 A
(One Way ANOVA)FIATHE; 6 8] 1 FLBER FH P A5,
PAP<0.054 22 A7 Ge i 27 i X

2 HR
2.1 MTT AN ZEAEE

MTTi% Wl Act DX} Verodl i A7 15 JJ 11 52, $%
41| M A7 35 K D=3 5 416 BLA1) < 100% 11 5. ActD
X Vero 4l A7 3 R R M I W8 1. R 1T L, 5
X B0 mg/L)AH EE, 75 71 F# ActD(0.25~4 mg/L)i%5

F1 ActDIF R[5 Veroi R 171E & (1=6, X+5)
Table 1 The survival rate of vero cells after induced apoptosis by ActD(n=6, X+s)

- P
7l & (mg/L) )
Survival rate

Dosage(mg/L)

12h 24 h 36 h 48 h 60 h
0 1.00+0.03 1.00+£0.05 1.00+0.08 1.00+0.10 1.00+0.11
0.25 0.92+0.04* 0.70+£0.01* 0.63+£0.07* 0.47+£0.01* 0.36+£0.01*
0.5 0.89+0.07* 0.64+0.11* 0.60+0.01* 0.40+0.02* 0.34+0.05*
1 0.88+0.14* 0.63+0.08* 0.55+0.01* 0.37+0.06* 0.28+0.08*
2 0.85+0.08* 0.62+0.14%* 0.49+0.02* 0.35+0.04* 0.254+0.03*
4 0.80+0.04* 0.58+0.04* 0.40£0.07* 0.29+0.09* 0.17+0.02*

*P<0.05.
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T Vero i M i T AN [A] I [A](0~60 h) 5, VeroZ ¥ 3%
N TR, 2R B A G E L (P<0.05). HBEHA
ActDiR B 3G 0 AF FH B[] (/) 36 K, Vero 4t Jid (1)
FEER S SN N b i h e N TR i g B
1 mg/LIJActD S 136 hj, Verodl f (4715 %
3(0.55£0.01).
2.2 HERMAEAKHE Vero AR AT RIFR
Y0 M AT R AR T LI, A 41 R P 0 ()
88 1 TG 22 24 IR (PS) 2= 1T A% 22 4 J JIE 41N T A 2E 4
HIPSH 5 5 141 A I, X1 7-AAD R B NG 45
A I V(Annexin V)& 85 4R VE 1) 85 g 45 & 5
EHPSEA SERNLA 1. Wk Annexin Virid I
PE&55¢ )6 %, Bl o] 4 ] Annexin V/7-AADX 4e ik i)
D0 20 53 98 T 1 . Annexin V/7-AADXL
Pyt 241 B AR 25 S A P T 41 i Annexin Vs Gt

7T-AADRHE, RBA 2k 4.9¢5; AL i Annexin V.
7-AAD¥) =, RIA LR EOFL AT, IEHIEA
Annexin V. 7-AADIJ MK 4. ActDX} Verodl g 1
R L .

TR, Gevt 2 o b o, 50 20 mg/L)
FHEL, K505 ActDi7 -5 Vero 4R i 1 AN G IHA] 5, Vero
ML TR I T, 22 HA G X (P<0.05).
BLBEAE ActDI 52 1) 358 0, AF F IS 1] (R 854K, Vero4H i
(R T3 TG K, S 0 S I TR ARk B
1 mg/LIActD T 136 hji, Verodl Ju [ 1% K
(34.83£1.13)%.

2.3 Giemsa &Y Z2 40 fnt%

2 ActD(1 mg/L)i% 5 T [ Vero 4l Hi 1 1236 h
Jo, AN MO AR T A A (R I B e 3, G th i R A
v ke 20 R L] 4 e 2 s A (5 T R S5 Y

B3 2 h
24h
80 EZA36 h
EEH 48 h
70 L [ 60 h
60
S 50 b
2
8
2 40
2
S 30 f
o
i}
S 20
10 }
0
0 0.25 0.5 1 2 4
Dosage of ActD(mg/L)

*P<0.05.

1 ActDiE S5 Veroi BT AT %
Fig.1 The apoptosis rate of Vero cells after induction by ActD

A: K1 F 5 Vero 41i; B: ActD 5 T Vero 41i(1 mg/L, 36 h)o ZL (A Sk A iS4 1 40 i i
A: control Vero cells; B: Vero cells induced by ActD(1 mg/L, 36 h). Red arrowhead showed fragmentation of the nucleus.
B2 Gimesa & 54740 AEIE T (400%)

Fig.2 Gimesa stain of cell nucleus(400%)
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A: KA S IEH 1) Verodll ig; B: ActDi% 3 Vero 4N iU(1 mg/L, 36 h). Z1 A5k AR T 1415
A: control Vero cells; B: Vero cells induced by ActD(1 mg/L, 36 h). Red arrowhead showed the apoptosis cells.
[#]3 Hochest 332587%% Yt 3 & 43 A4 B - (400%)
Fig.3 Cells were stained with Hochest 33258 and observed by fluorescence microscopy(400%)

PTG (F2B) o 1T AR 15 3 1R 1 Vero 4 i, 4
JROAZ 5 G R W55 1, AN IR TR e (EI2A) . 62 1
Bi R gevt g Mg T AN, BAL PR AN T 4
HgE B AR T L £ 0 102, 5 A R
SE R, AAUTR D A T I 5
2.4 Hoechst33258 7%t 3 & W 22 Vero 4l B =
Hoechst33258 ] LA %% 37 4H i 5 1) 5 (47
YL, 0T AN FE AR . AR AR T, Yt
JR4s [ 45 . Bt LLHoechst33258 44 {1, i, £ 9¢ )6 Wik 1
B FOMEE, 1E A0 0 A0 A R I, MR T
S ) 40 A% £ B IR G, BRI HUIRBOR R G,
AR . 1 mg/L ActDi S Vero4ll il 1236 h
Ji, AEPH T2 5 4 bR AR B 5 (9 00 T /MR
F e G 1 ORE HRR 9O (KI3BY); 160 2 v 5%
R, T /ISR R I Z(EI3A) .
2.5 Bax. Bcl-2 mRNAEXEE 5
R 244345 M1 Baxy  Bel-2 mRNAZE Vero4H Jiiu
WA ik B, A5 R K2, fEActD(1 mg/L)Ab
36 h, Bax[I AT R IE & L, Bel- 2l RIEE TR
W, Bax 5 Bcl-21F) LLAH M 1.44, 5 1E 5 %F I Vero4t i
R 2 R R g2 5 3.
2.6 caspase-3. caspase-8. caspase-9;&THEAGNI4E R
M B4R DL H, Bl A B R R ) Tt cas-

%2 Bax. Bel-2tAxtRixE
Table 2 The relative expression of Bax and Bcl-2

iR IHA BSR4

Group Vero Apoptosis induction group
Bax 1 1.12

Bcl-2 1 0.78

Bax/Bcl-2 1 1.44

—=&— Control
1.24 —®— caspase-3
—A— caspase-8
1.0 ¥— caspase-9
0.8+
N 0.6
0.4
0.2+
0.0 I

50 100 150 200 250 300
Protein concention(pg)
[El4 Caspase j&14H#
Fig.4 The detection of caspase activity

pase-3 Hlcaspase-8 17 P W] 1 T 1, 5 1E & 0] 41 AH
b, 227 B g 2452 3 caspase-9[1iE 5 15
X IRA LR, gt Lo

3 iie

20 P T 4 A A B ELA R ML
Shy Y P B R S, i DR R 7 A 4 A
JF I T R, 52 4 A A i — o A B 40 T
Do QMU TSI AERRALLN. BRI T AL BT RE A
T 75 7 THI AL A A T 4, T e P
FERSM RS S Y S, —
TH 7 2 200 3L 0 7 0 0 97 4 4 4 £ 20
O R L FI P T, 44K T i B 7 £ 52 R4
1, T RESEHLIR R R RN L — ST
5 TR TR PR 22 I B A A 5 A SR A B B A IR
B R P T IEAE R, T I T
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FU A B 25 S O L. Vero 4l BB AE 4y B DL
PIEAZ M, B S35 7%. Sikg. Sy ge S, |
2 TAMEIE R 2k i #E R 7% S 1 1 i 4%
ActDE R W 25 S50, HAERHTEET . %%
R AR R, T T M T R

HH7, {EEEREHIE ST o6 & Fh 4 B s 5 08 Tk
FEFNGR A N A0 G TG 48— b, AFDG 20 Ji 0 1A 1Y
(RIS, — MR FH R T2 28 Ry 30% e A A by 52 28 ) At
R IIbR & 2 —, B30% 20 A7 IR 40 i 0 7% BE A
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i 24 BRAE H IR A 40

A S0 IEMTTVE A 37 Vero 4l i 75 % AN A [A]
2R FE ActDAE FI AN [7) IF 1] 1 40 Ji 1) A7 3 %5 R
Annexin V/7-AADX G432 40 BUAKS I T A [R) vk
J5 ActDAE FH Vero 4 i A [7] B [ Ji5 41 i 1) () 0 72 3%
1L, Giemsa#t (o, 1 41 HAZ A 4 s 2 64,
EATE, A HTR G, 105 TE T 4 A A0 5% i 4k
A G TR AR AN b e 40 A [ A i 2
AN R ZE T T B0 % . Hoechst332587%¢ Y 4 (f i
7R, Img/L ActD5 5 Vero4ll il 736 h), 7EH 715
S AT DIAR B A B T ANACRT B0 IR G )
FEHOIR D, 1EH A b 90k, T T/ MR
MR PN G . AT ActDIF 3 Vero4 fu i 1
RSl I MTTYA 1 mg/L ActDAE ] Vero4i il
J&i, A AT IS %0 (0.55+0.01) 0 R i X4l R A4
AT N AT N (34.83+1.13)%, %37 T ActD
55 Vero 4t JiL I T ALY, 255 2% S 40 A7 3% 26
P23 R 3R, B0 Ha 41 0 ActDZE K
JE1 mg/L, %S 436 he fEILEAE T, caspase-3.
caspase-8H N A T+ 71, HZERH G5 X, cas-
pase-9VE PEIEARMNAR . L L FTIR, ARSI B IR T
AN FE ActD 5 3 Vero i B/ T2 B Y, ShiE—20
PRUFI T AH SC 1) H (1) 55 R A Vero 4t g 3k J HoAE
FABLAI BRI 5 B2 A1 52 56 L i o
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