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Study on Effects of Podophyllotoxin Derivative QW-83 on Human Cervical Cancer HeLa Cell Apoptosis
and Its Mechanism

LENG Ling', GAO Chenguang®, CHEN Hong", NIU Cong’, CAO Bo’(1.First Dept. of Internal Medicine, Beijing
Armed Corps Police Third Hospital, Beijing 100141, China; 2.Dept. of Resuce Medicine, Logistics University
of People’s Armed Police Force, Tianjin 300309, China;3.Dept. of Pharmacy, Armed Police General Hospital,
Beijing 100039, China)

ABSTRACT OBIJECTIVE: To study the effects of podophyllotoxin derivative QW-83 on human cervical cancer HeLa cell apopto-
sis and its mechanism. METHODS: After treated with 0(negative control), 0.01, 0.1, 1 and 10 umol/L QW-83 and positive drug
etoposide (VP-16) for 48 h, proliferation inhibition rate and ICs of HelLa cell were determined by MTT assay. The morphological
changes of HeLa cell were observed by Hochest 33342 staining after treated with QW-83 [0 (negative control), 2.5, 5, 10 pmol/L]
for 48 h; flow cytometry was used to detect apoptosis rate; semi quantitative RT-PCR was adopted to detect the expression of apop-
tosis related gene P53, Bax, Casepase-3, Casepase-8, Casepase-9 and Bcl-2 mRNA. RESULTS: Compared with negative control,
1, 10 pmol/L VP-16 and QW-83 had obvious proliferation inhibition effect on HeLa cells (P<<0.05 or P<<0.01), and ICs; were
(5.11+0.43) pmol/L and (4.96 + 0.54) pumol/L. Hochest 33342 staining results showed QW-83 could obviously induce cells apopto-
sis and nuclear pyknosis. Flow cytometry showed QW-83 could increase apoptosis rate in concentration-dependent manner, being
16.89% -62.56% . RT-PCR showed mRNA expression of P53, Bax, Caspase-3, Casepase-8 and Casepase-9, Bcl-2/Bax increased,
while mRNA expression of Bcl-2 decreased after treated with QW-83 (P<<0.05). CONCLUSIONS: Podophyllotoxin derivative QW-
83 can induce HeLa cell apoptosis, and its mechanism may be associated with regulate mRNA expression of apoptosis related gene.
KEYWORDS Podophyllotoxin derivative; QW-83; Human cervical cancer HeLa cell; Antitumor activity; Apoptosis-related
gene; Etoposide
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254 VP-16 Sy %} I3, il 2 e XA M AR DL 30 5
3-SR MEBE SN (RT-PCR) AT X QW-83 Al fE F B ML i 1t
TR, I HAE— 2P IF R WF T S S kA o

1
1.1 (g8

Olympus IX70 FUf8] & 2 {385 . BX51 BIZEOE 8 i ( H A
Olympus 2 A ) ; MODEL680 AR (32 [E Bio-Rad A H]) 5
PTC-200 %I PCR {¥ (3% [El MJ Research 2\ 1) ) ; EPICS XL i 2
A A (25 [ Coulter 23 F] ) ; TDL-5M B 25 0oL (11 53k
{#R T ) s SW-CI-2FD B Jo B B 1 &5 (IR M i 4 AL 28T ) 5
MCO-ACH CO ARG 746 (H AR = NF]) o
1.2 AR5

QW-83 ( 20 5 2= e A 24 # ZURE == 4 43t , 4l . >
95% ; VP-16 (VLo 18 5 = 25 e A3 A7 PR H] L, #145-: 07073131, 46
FE:97% ) ; RPMI 1640 87 35 3 (S 3535 28 vl ) 5 B 4 1l 7
(FBS, [ B 5B} BE L1 ) ; MTT, Annexin V-FITC . il fk,
N BE (PI) | %5 & 2% i i (Binding buffer, 3% [# Sigma 23 7] ) ;
RT-PCR i & (3% A W e A FR AN A, L5 639549) 5 —
FH L WX (DMSO) | 1T ( 32 [E] Gibeo 22 1] ) 5 Trizol Z4f i (3
[¥ Invitrogen A7) ) o
1.3 4Btk

B #RE HeLa 41 i v [ B2 25 Rk 24 Be P AN EE B R 24
WIFF BT 24 PR3 BRI G 2 i i it
2 FHik
2.1 MTT X ZmAaiE "

B S HeLa 41 I 5 5% T RPMI 1640 85 5= 5L b (&
10% K% FBS F1100 wml HHE-4EHE), BT 37 C.5%
CORAETh #2598 . R0 MTT 3246 QW-83 XT HeLa 41 g
G P ARSMIHIE R . BARERAEATR : (1) Bk F X5
A, DT 96 FLAH , F-4L 100 pI(£45 0001410i) , BT 37 °C .
5% COAMMIIBFAR P 1R 5% 24 ho (2) LA 2540 A7 10 5 Y
e FE AR E , BV VP-16(0.01,0.1, 1,10 pmol/L) F1 QW-83(0.01
0.1.1.10 pmol/L) , B~ B 3 48 FL s BIMEXT B4 A 5
22 SRR RPMI 1640 B53R 555, 75 A g e S ks
TR ZS IR IR . 482K 45 AL T 37 °C 5% CO.4H
WL SR A T AR 22 37 48 ho (3)48 T , FEALINA 20 pl 5 mg/ml
MTT IR, BT 37 °C.5% COAMMIREFAHRFE 4 h, 3 1T,
HFLAN 150 pl DMSO, 412 37 7 i o (4) B FR AN 5E 490 nm K
Ab 5 21 A B P Y 25 B (O Do) 1EL, F1 158245 40 X A48 L 174 184 7 170
2R BN IR (1Cs0) o A 1 % = (B XS B4 ODuso
(B —IMZ52H OD o fE) /(BT XT BEZH OD oo fE — 25 1A X BB ZH ODso
f)x100% .

2.2 Hoechst 33342 3¢ S+ & METHHRATL S

PLOCBHPERT IR ) . 2.5.5.10 pmol/L QW-83 435I 1% 57 41 ity
24 hE AR AN, B0, 30 B o AT B A 10 g/L 1Y
Hoechst 33342 L , HEG YL 4 10 min, 5.0, S04 . FHBEIR
Eh 22 R (PBS) Wk , 5540, PBS Uik, I H . T 5 746
TEE LA SN 340 nm 1Y 58 7163 & Hoechst 33342, FEAHIFAR
FZE IR
2.3 AR ML AA TR

BUh T3 804 KA HeLa A, 3250 T 6 FLAR P, 2 mI/AL
(Z13x10°4N I , RIRFEST, BT 37 °C 5% CORE A h 1%
3% 24 hy 7 MR IRZH . QW-83(2.5.5.10 umol/L) 3k 5 2H
FVP-16(5 pmol/L)H . 2524 )5 % LHANAE /3 I & T 37 °C 5%
CO. B5 FE A AR L2 15 57 48 h, I AE 2 BB AN , 500 7 min, Y4
4, ¥ PBS 78 21K, .0, 3¢ i . 100 pl Binding buffer I
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B A R 15 mUE DA T KR I A PLCOZR T ¥ 5 2R 50
pg/ml) A FITC HRiC A Annexin V (& Bk &4 0.05 pg/ml) ,
WEJCIEFT 15 min, 2 300 H S T R . RS
AU AN A E S AN A A A, TS AN TR
24 FEERT-PCR&ENMAAETHAXERE mRNA HIFRE
Fe 23" WUR Jr kv AR 205 K A E T 37 °C 5%
CO.FEFRAATH AR LS 57 48 h, AR 2T AHME . TN A Trizol 2¢1#%
TR LS 4 A RN AR 2 S0 7 25 4 RNA P vk 2
AR . 2 H W A B cDNA(—20 CRAT) . P 1R
IR Z& A A Taq il 6 pl, JC K% B A B2 i 485 7K (RNase-Free
ddH,O) 3 pl .cDNA 1 pl, H R RS 19045 1 pl AR N2
P-actin R WES YA 1w, 2612 pRR . BOEAF vt AR
B JORTIE A 25 A B Bl 3 DA TG PR R BA S5 R e i AT 0
PR 28 1.5 % SRR BHEE RS rL UK , B S DABERS R R G0l
BB . SR Image J 6.0 BAE AT 2 200 ¥ H
YR Sty K B AH 5 B-actin A LR, T A4 HEA B B SRE R A
XFRIEEOL . BB H)75) L PCRZHUL#E 1.
#1 S|¥F3IK%PCRSE

Tab 1 Primer sequences and PCR parameters
N Al PCRBH
Pactin LIS, 5 -GTGGGGCGCCCCAGGCACCA-Y 94 C. 3 min; 94 €, 1 min;57 C,

1,5 -TCTGGGACAGCCAAGTCTGT-3' 30572 C, 1 ming 72 €, 10 min,
30/MESH
94 °C, 3 ming 94 €, 1 min;37 C,
455,72 C, 1 ming 72 €, 10 min,
30MEH
94 °C. 3 min;94 C, 455;58 T 50
;72 C 1 ming72 €, 10 min, 28
MER
94 C, 3 min;94 C, 455;58 T, 45
572 CL 455372 C, 10 min, 304
a0
Caspase-8 L1314, 5 -GCAGAGGGAACCTGGTACAT-Y 94 C., 3 min; 94 C, 455356 C. 55

FU#I9,5' - TCATCCTTGTTGCTTACTTCATAG ;72 C. 455372 €. 10 min, 287

a0

94 C, 3min;94 C. 455;58 C. 45
$72CL 455372 C, 10 min, 304
{2}

Bax Fii5141,5'-CGTCCACCAAGAAGCTGAGCG-S'
14,5 -AGCACTCCCGCCACAAAGATG-Y

B2 HiifEIH,5 -GGTGCCACCTGTGGTCCACCT-Y!
Tia141,5'-CTTCACTTGTGGCCCAGATAGG'

Caspase-3 1147, 5'-GTGGAATTGATGCGTGATG-Y'
TFUEI#,5 -GGAATCTGTTTCTTTGCATG-'

Caspse-9 L3141, 5 -GCTCTTCCTTTGTTCATCTCCY
#9145 -CATCTGGCTCGGGGTTACTGC-

2.5 FITFESH

K FH SPSS 21.0 Ge T 4 % Bt 1A 7 Ab 34y Bt . e
¥ s Fom R ZE T 2508 (ANOVA) . P<0.05 /R 2%
SAGIEE X
3 #R
3.1 ZHAEIETEINE RN LR

MTT 455 o , AR R QW-83 K52 4HI L 48 h 5 , ZM 3
B A 2B 2 vk BE i R 2 P3N . QW-83 X} HeLa 4l ity
M ICsfE M (4.96 + 0.54) pmol/L, VP-16 % HeLa 4% IC o {E
(5.11+0.43) pmol/L. £ ANMIE M HI M 25 R L 2.
3.2 HPARSURLER

Hoechst 33342 5 6 Y (.45 5L B 7w , B XT BE 21 40 fa e 25
By R SE R s QW-83 4% e B A AT 4R S0 1 (6
VAN B, AN A 4, W e WA T MA L, 2
M—EMERZH ., Hoechst 33342 0L 25 L WL 1,
3.3 {ERUAT- RN R

A R A S B, S X B HEAE, 25,510 pmol/L
QW-83 & 5 umol/L VP-16 K5 2411 48 h )5 , AR JH 1= BH . 7
5 (P<<0.05), H 5259 ¥R i 52 IEAH 6 . FAPEXT RE AL 0 E # 1h
YA IR F 98.5% , FEATCIR AU A B 5 7 AR RV B F QW-83 &
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®2 BHEMADEEMNHRENER (xLs,n=3)

Tab 2 Proliferation inhibition rate of HeLa cell in all groups

(x+s5,n=3)

A5 ZiIKEE, pomol/L SRR %

[T 0 0

QW-83 10 62.51£5.12°F
1 10.51+1.26°
0.1 5251029
0.01 3111015

VP-16 10 69.89+6.12°"
1 1115048
0.1 55602088
0.01 428+1.09

T SR IR H A, P<<0.05, " *P<<0.01
Note: vs. negative control, “P<<0.05, " *P<<0.01

D. 10 umol/L QW—S
El1 Hoechst 333425 msER
Fig 1 Results of Hoechst 33342 staining
VP-16 BORAH Y . 4L T A 45 5 I 2 36 3.
3.4 AT HEXER mRNA RIEEMLER
55 PR xT BE E 4, B QW-83 25 vk JEE Tt =, P53 Bax .
Caspase-3 ,Caspase-8, Caspase-9 mRNA Fik I FiF, 5 —E

10‘j01 az lohjm
0.062% 0.713% 0.453%
10°3 ‘ 107
107 =10'3
10°4
a3 030 155"‘:", a3
e e ey L
0 100 10" 10° 10° 0 10° 10" 10° 10°
Annexin V-FITC Annexin V-FITC
‘A. BHAEXT HE (0 pmol/L QW-83) B. 2.5 umol/L QW-83
10°9 lohjm a2
10.5% 38.7%
10° 7
=10'3
10'4
R ET S -1 R TN -
0 10° 10" 10° 10° 0 10° 10" 10° 10°

Annexin V-FITC
C. 5 pumol/L QW-83
10°4

Annexin V-FITC
D. 10 umol/L QW-83

10°4
A 10"

10°4

o4
03478 3.65%

0 100 10" 10° 10°
Annexin V-FITC
E. 5 pmol/L VP-16

E2 QW-831EFH HeLa 4 A1 48 h B =X 40 At &
Fig 2 Flow cytometry of HeLa cell after treated with QW-
83 for 48 h
®3 FBHEMPATERMNER(x£s,n=3,%)
Tab 3 Determination results of apoptosis rate of cell in all
groups(X¥*s,n=3,%)

o ) o 415 IS, pmol/L ERERRILH], % FTE, %
RURIOG R, HARRIHE RIS R T VP-16 415 Bel-2 JENAY e 0 8518 T
T, Bax/Bel-2 LI THE (P<0.05) . XE/RQW-83  (yg 25 754" 16892351°

L0 v Y Ay . N v Ay v Ay
FTRETR A JA TR DG HE R A B T8 S AN R 0 A 1 5 505+343° BI85
AHOCHED mRNA FRIARM 25 R L& 4 1513, 10 266424" 6256+7.68"
4 i VP-16 5 418+410° 415634

G P RATT A W 2 — ol 4t i SR SR A AR S P g T 2 BRI F A, * P<<0.05

25, Bee A ROA S E AR TS . QW-83 & A LS4 1E Note: vs. negative control, *P<<0.05
x4 AfATEEER mRNA RIEENER (x+5,n=3)
Tab4 Determination results of mRNA expression of apoptosis-related gene in cell(X¥ +s,n=3)

a5 THHKTE , pmol/L Ps3 Bax Caspase-9 Bdl-2 Bax/Bel-2 Caspase-8 Caspase-3
PR R 0 0.579£0.041 0.533£0.013 0.778£0.041 2.530£0.102 0.210£0.021 0.507+0.062 0.073£0.011
QW-83 25 0.640£0.031" 0.536£0.022° 0.930+0364" 162410.151% 0330400317 0.516£0.043" 0.087£0013"

5 0.672+0.057" 0.695£0.061" 0.772+0.023° 102540036 0.678 +0.044" 0.561+0.052" 0.126+0.0217

10 0.701+0.041" 0.686£0.043° 0.688 1044 0.893£0.036" 0.768 £ 1.12° 0.555+047° 0.140£0.01"
VP-16 5 0.684£0.061" 0.661£0.053" (.705+0.080" 0.653£0.125" 1.011£0.095" 054440043 0.108:£0.007"

T BT IR L, *P<<0.05

Note: vs. negative control, “P<<0.05
FRE SR BEAZ AR b5 1A/ INI3 WK FR R 1AL 5 B H) — T2
BRI KL BURIE) A B MRS T 0 R R R AT
AW MTT 45202, QW-83 fE 1 v HE MRS 1l 1 ] & 39
9 HeLa i AY IS A . JEE Y G450 /R, QW-83 /S Al L
2N € ST BEE AN MR A | B T /AR S I O T
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SR N, X P T QW-83 %) HeLa 4l i H A7 B . fry 410
PR
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Bel-2 3 P AR PR 2 I A0S 5 8 TR A BV E T L[] 52 i
AR R MR T b, Bax RBEAE S Z,
Bax/Bel-2 HL B B TH =0 H b9 T v vl DL s b A R
AN 3 C Z AN, 7 A R N fk Caspase-9 il i,
43805 Caspase-3. Caspase-3 & AN T A HITH 16
fIE A s TR )Y R T, AR Y, RT-
PCR#&EMZE R B on, QW-831EHJF , P53 Bax,Caspase-3 ,Cas-
pase-9 Z5AIE P 3L 5 1) mRNA 3k /K- T+, Ifif Bel-2 mRNA
IR KT B BEAIC, 2R HH QW-83 il g AN IR 1=

Z5 b, QW-83 BEAT &AM il Jifryed 24 i 34 4, T 9% p53 . Bax
J Caspase-3 &2/ T-AH LR A 2k , IR0 -3 K] Bel-2
[, DT ZI 400 s e 40 e O 00 g A e 9 o () 1
o AREE A HAR PG () 251 T S I A R 295 T Hehi
S ik
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