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Apoptosis induced by podophyllotoxin derivative OAMDP in HelLa cells

REN Jie*, XIN Wenqun, CHEN Xin, HU Kun" "
School of Pharmaceutical Engineering & Life Science, Changzhou University, Changzhou 213164, China

Abstract A novel podophyllotoxin derivative, 48-(1, 3, 4-oxadiazole-2-amino-5-methyl) 4-deoxypodophyllotoxin
(OAMDP) , showed the antiproliferative effect, for which OAMDP could suppress the proliferation of HeLa cells in
a dose-and time-dependent manner. Furthermore, its molecular mechanism in Hela cells was investigated. In
Hela cells treated by OAMDP, topical morphological changes of apoptotic body formation were observed by
Hoechst 33258 staining. Cell apoptosis was also confirmed by Annexin V-FITC/PI double staining assay.
Rhodamine 123 label testing revealed that the mitochondrial membrane potential (A¥m) of cells was decreased.
OAMDP increased apoptotic cell population by induction of bax and reduction of Bcl-2 expression. Moreover, cell
cycle analysis showed that OAMDP induced S phase arrest in Hela cells. Our results indicated that OAMDP, with
the ability to cause cell cycle S arrest and apoptosis, has the potential to become a novel antitumor agent.

Key words  podophyllotoxin; derivative; OAMDP; Hela cell; cell cycle; apoptosis; Bel-2

This study was supported by the National Natural Science Foundation of China ( No.21202012) and “Qing-Lan” Project of Jiangsu
Province (2012)

A iR 2 N A BR B T IR
U S TR AT A S
FUMRE I I — A EER AR . R,
FEABE PR PR R
KPR, AR RRBAR , PRt AR K
PRS0 B B R AT AR E O BRI 25 ) T
FEIII o He Aoy T 7 S A A A T A ARG

« WFREES 2013-01-02

1 (etoposide , VP-16) 7§15 J& I ( teniposide , VM-
26) HIERBCR T AUESS , CAE R YT 52000 O
I8 LI 0 /0 2 e 1) B 25 W), fELE, R
BE R ATV THUE VAR 7 B .
PR X T AR H G T — R R AR RATE
Yy, WH5E % B, OAMDP (8] 1) Xf HelLa 4 i) B A7 452
U 0 A L M AR A AR A L AR SCFEEEX OAMDP ) 4

BIEIEE " " Tel:0519 - 86334598 E-mail ; hukun@ cczu. edu. cn

* " Tel:0519 - 86334598 E-mail :1enjie2006@ 163. com

EEWMB BRaAHFEAL

F8hR B (No. 21202012) ;5T 4 4 “ F 3 T42” % 31 B (2012)



268 YA RPRE W

Journal of China Pharmaceutical University

a4

J B BN R AL BEA T IR A BT o

Figure 1 Chemical structure of OAMDP
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Table 1  Cytotoxic effects of OAMDP, podophyllotoxin, VP-16 and
5-Fu on HeLa and 1929 cells

1C5,/ ( mol/L
Cell so/ (pmol/L)

OAMDP Podophyllotoxin ~ VP-16 5-Fu
HeLa 2.68 7.58 96. 26 15.99
1929 19. 62 1.37 1. 00 1.38
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Figure 2 OAMDP induced cytotoxicity in HeLa cells (x +s,n=3)
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Figure 3 Effect of OAMDP on cell cycle of HeLa cells treated for 48 h (x +s,n =3). DNA content of 10 000 events was analyzed by flow cytome-
try. The profiles showed the cell cycle (A) and the proportions (% ) in each phase (B) of HeLa cells treated with OAMDP

“P<0.05,"* P <0.01 vs control group
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Figure 4 Effects of OAMDP on cell apoptosis of HeLa cells measured by Annexin- V/PI double-staining assay after treatment with compound OAMDP
(0.5,1 and 2 pmol/L) for48 h (x +s,n=3)
* P <0.05 vs control group
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Figure 5 Effect of compound OAMDP on morphological changes of HeLa cells. HeLa cells were incubated with various concentrations of OAMDP
(0.5,0.75,1 and 2 pmol/L) for 48 h and stained by Hoechst 33258 for morphology observation
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Figure 6 Effect of OAMDP on mitochondrial membrane potential of HeLa cells (x +s,n=3)

A; Cells treated with OAMDP (0. 5,1 and 2 wmol/L) for 48 h were incubated with Rhodamine 123 and measured by flow cytometry ; B; Percentage loss
of mitochondrial membrane potential (A%, ) in the control and OAMDP treated cells
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Figure 7 Effects of OAMDP on apoptosis-related proteins of
HeLa cells

(A) HeLa cells were treated with OAMDP (0.5 and 1 pmol/L) for
48 h;(B) Ratio of Bax/Bcl-2 protein expressions using densitometric
analysis (x £s,n =3); (C) Ratio of Bcl-2 (Bax)/ B-actin protein

expressions using densitometric analysis (x +s,n=3)
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