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HZE : BE WRLARETEFATHE HeLa @A 0% 0, FHETHEF HeLa 20 0L AR T8 AL
B FiE RINERHelaml, 5310200 pmol/L (X AT G HEL) . 5 umol/L. 10 wmol/L. 25 pmol/L.
50 pmol/L. 100 pmol/L 44 ¥ W E 4 12 h, 24 h, 36 h, 48 h, CCK-8ik#m HelaZmiiE H, HH1C, .
VAO pmol/L, 5 wmol/L, 10 wmol/L, 25 pmol/L &k 3 W % &2 HeLa 208224 h, XA Annexin V/PI S ik
TUNEL % &, 340 HeLa 28 B8 T JjCc—1 F @ M E AR AL (Apm) K ; Western blotting #&- mpe e,
Zc (Cyt c). B@faHkem—2K8F (Bcl-2). Bc-248% X &G (Bax) #9Fkik; W& F4an F ki ik aih—3
(Caspase—3). FRAIEZE A9 (Caspase—9) Fik, LR Lk W F 36 Hela dn o dm o7& 5 25 -0t 1)
iz p (P<0.05), 3}12h, 24h, 36 h, 48 h#91C, 4 #| 4 95.63 pmol/L. 32.24 pmol/L, 19.58 wmol/L F=
413 wmol/L; 5= GaxFRLILE, 5 wmol/L, 10 wmol/L, 25 pmol/L %k 3P &40 HeLa 40 L8 T FFe B 454
F& (P<0.05); 5 EaxrEaE, 5 pmol/L, 10 pmol/L. 25 pwmol/L Ak B Y E 2 Hela 29 2 Apm A%,
(P<0.05); H=GaFRALE, 5 wumol/L, 10 umol/L, 25 pmol/L &k ¥ W F 41 HeLa 28/ Cyt ¢, Bax R iz &
(P<0.05), Bcl—2, Bcl—2/Bax }ALBAR (P <0.05); 5= @sFBALs, 5 pmol/L, 10 wmol/L, 25 umol/L 4
7R E 40 Hela 28l Caspase—3. Caspase—9 &3 (P<0.05), &it AxFEFTETHFHelatwfo A, H
W) 7T AL LB T R AR TR SR
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Effects of oridonin on mitochondrial apoptotic pathway of human
cervical carcinoma Hela cells*

Ya-nan Zhang , Zi-yang Zhang , Hai-ying Liu , Shu-hui Wang
(The Affiliated Hongqi Hospital of Mudanjiang Medical University, Mudanjiang,
Heilongjiang 157011, China)

Abstract: Objective To investigate effects of oridonin on apoptosis of human cervical carcinoma Hela cells
with the purpose of analyzing the mitochondrial mechanisms of apoptosis. Methods The Hela cells were cultured in
vitro and the viability of the cells was measured with cell counting kit-8 (CCK-8) at 12-, 24-, 36- and 48-hour
oridonin treatment at different doses (0, 5, 10, 25, 50, 100 pmol/L) and the 50% inhibitory concentration (IC50) were
measured. The Hela cells were treated with different doses of oridonin (0, 5, 10, 25 pmol/L) for 24 h. The apoptosis
of the cells was determined with Annexin V/PI double staining and TUNEL staining. The mitochondrial membrane

potential (ym) was observed by JC-1 staining. The expression of cytochrome ¢ (Cyt c), human B cell lymphoma
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factor-2 (Bcl-2) and human Bcl-2-related X protein (Bax) were detected by Western blotting. The activity of
cysteinyl aspartate specific proteinase-3 (Caspase- 3) and cysteinyl aspartate specific proteinase-9 (Caspase- 9) were
detected by colorimetric method. Results Oridonin inhibited the viability of cells in a dose- and time-dependent
manner (P < 0.05), with IC,, of 95.63, 32.24, 19.58 and 4.13 pmol/L after 12, 24, 36 and 48 hours, respectively.
Compared with those in the blank control group, increased apoptotic rate and apoptotic index (P < 0.05) were
observed in the HelLa cells treated with 5, 10 and 25 pmol/L oridonin. Compared with those in the blank control
group, decreased ym (P < 0.05) were observed in the HeLa cells treated with 5, 10 and 25 pmol/L oridonin.
Compared with those in the blank control group, increased expressions of Cyt c, decreased expressions of Bcl-2,
increased expressions of Bax and decreased expressions of Bel-2/Bax (P < 0.05) were observed in the HeLa cells
treated with 5, 10 and 25 pmol/L oridonin. Compared with those in the blank control group, increased activity of
Caspase-3 and Caspase-9 (P < 0.05) were observed in the HeLa cells treated with 5, 10 and 25 pmol/L oridonin.
Conclusion Oridonin can induce apoptosis of the HeLa cells, and the possible mechanisms may be related to the
mitochondrial apoptotic pathway.

Keywords: uterine cervical neoplasms; oridonin; heLa cells; apoptosis; mitochondrial apoptotic pathway
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B U R UL e A Lo @ R M R A i
TR R 22—, DR R 1 9 B T 4 A7 [ N Ak
I E e . P B PR AE A 78 0 4T, 2013 4F
SRR B BB RG24 48.5T1, AT RIZ23.6 7,
Horh g R E R 25 85%, AW sE Ry, R
B 0 Bk 12.96/10 J7, Atk 3.28/10 77,
L9 556 1 BE 556 357 it AT i 1) 396 4 i 34 ), g 30
Far) EER N ATRE S A FL kw6, H
b AN HLAR S e DB T o WA 5 B s e . 1 Al
WY NTH&EREE L i EdE . Lk
(N SUR NIEY S S 3) @i U AN AR a o] Dk =
W et BB AT R I A SR FE I R RS IR AE R,
Hh 2 DL SO 19 0 31 R R o R 1 B AR
FHRBARAMNER ., L mHRELBER
FEAYNS, WG .. BRI,
R L EFERE . B EHERRERT 05
RBEHP R, AGEMREY, LEEHER
AR A TR TR MR, AT LIYR YT AR R, O AL
AN AT RO, Mg LR R
BRgEts BB AR BRI, A R R R AT
7 N E HUE HeLa 0 7209, (HJE 40 R R
175 % HeLa 4l i M T A ML BF 2820 o ARWF9E R
TR OIS 3% HeLa 40, H3T 2007 R U8 T i A0 18 4
i 255 5 HeLa 40 M0 i 09/ H

1 RS

1.1 FEZRXF SR
A2 R (b EB 2B R Y5 T) ,

T HIEW (DMSO, 29k EE<0.01%) ( Lok
WIH ARG ), RPMI 1640 55555 (35 H Gibeo
2w, BRI (FBS) MBEE AR (Jbains %
Y ARFGERT ), CCK-8ik7 & (3&[E Abbkine
25 ), TUNEL £ 1257 & F1 Annexin V-FITC/PI it
Ma (Mgl EEYARAAE), BN EE (PD
([ Axygen 25 7)), JC-1 KA & ( FHEAREIE
WHEARHRAFRD), It AdfEGaERe (Cyte) Pk,
GRBTA B AR R -2 T (Bel-2) FLiFIRdiA
Bel-2 156 X 1 (Bax) #Hi#& (3&[H Cell Signal 24
A, EPEERE -3 (Caspase=3) HI2 P2 1%
FHM-9 (Caspase-9) MM iAH & (Jbdlifh
EFARARAT) . Model 311 1 — S Ak 55 F2 46
(3% [# Thermo Scientific 2 7] ), FC-500 i =X 2 1 {X
( £ [E Beckman 22 7] ), BX43 %t W s (H A
Olympus 23 & ), Bio—Tek ELX800 %! 22 1J; fit fif§ b 1L
(3£ E BIO-RAD A H] ), Tanon 5200 Multi K& 45341 &
4 (LR EERHE AR .
1.2 ZHRELESE

N B #98 HeLa 200 (35 ATCC) 70T &
10% K% FBS . 2% A+ A B ME . 100 w/ml 5 % % Fil
100 pg/ml 4% 75 % (1% RPMI 1640 3535 W h, 1£37°C .
5% ZFALRR K FRAR TR SR . B 48 h T T e 1 57
W, A0 F A R 3k 80% INF, 1 0.25% A 11 T Y
fefet.
1.3 FHik
1.3.1 CCK-8# il HelaZmfioiE /1 M T ES
M8 CCK-8 il G B AE Ui W kA7 o 4 T X ik



H1H

TR, A A N N B HeLa A AR T3 A2 1052 1)

K41 Y HeLa 41 I844 4 x 10°4~/ml 2250 T 96 FLEG F# 4,
100 pU/fL, w6 NEAL, BrFEfah . frd
WU BE J 1) 45 85 3% L v i R [R) ok B Y A R R
100 ul, HEEZ9124 5 pmol/L. 10 pmol/L. 25 pmol/L.
50 pmol/L., 100 pmol/L. %5 [ HRFLAN A SE AR BN &
K0 B ) RPMI 1640 K5 3790 . Al B5 9% 12 b,
24h, 36h, 48 hJF&IEREFE, &3 LP A 10 W
CCK-8, 4kZL¥E574 ho THEEFR{L 450 nm P AL M2
JEFE (OD) fH, THEA0MENE 1, FH Bliss i1t
B 1C,,MH-

1.3.2 Annexin V=FITC/PI 3 % % # | Hela 28 it
Mt 2 Annexin V-FITC/PI iz 7 & ¥4 3L 0 45
PEATHEAE . FF HeLa 40 i W BE J5 ) 45 15 7% L b
A5 wmol/L, 10 wmol/L, 25 pmol/L A FHHZR, %5
X BE AL I A S5 AR BN 5 4 % B0 R Y RPMI 1640
KRR, H59724 ho AR FIBEHE AL, 1200 r/min 2.0
Smin, WAL, PBSTEK 2K, 250 w454 92tk
HE A, 45 35 SR LRI A Annexin V-FITC Fl
PLIR A5 5 wliRAT, S RBDER N 15 mine R
YNSRI AR T, SRR TR

133  TUNEL % & 4 0 Hela 28 o 8 = S M
TUNEL i ) @& B2 AE U] B AT il o 7020 M 245 24
[ 1.3.2, F453R5E, PBSYEIR 2K, 4% 2 T W [H
JEJE, PBSUER 3K, £ 35FRfLINA 50 pl TUNEL
RV, #EOE37°CHF 1 h, PBSPELL 3K, Hoechst
33258 YLkt 37°CHEE YL 4 10 min, HPEAR IR B A
BX43 7 i B AR A A 2, ITH R T8 54
134  JC—1 % & Hela 280 Abm 3 M JC-1
R G R AE OB B AT A I . 2 B 500 wl RPMI
1640 B5F2 W, MA 1 pul JC-1, WWHEIRSS, 37CHE
B, FMIC-1 TAER . dl K425 1.3.2, FrkEs
Fedk, PBSUEW 2K, &HFEIIMA L mlJC-1, H
F£20 min, FEEFREE, PRSP 2K, &WGFfLin
A RPMI 1640 35 52 o >R H1 9210 1 1l W 45 ¢ €5, 7
A5G, W Am L, JC-1 AR, NRERELH
LR, M A B S EAE; W AYm B,
JC-1 UREYIL R BEELRARTE T p, W& 14
tau . TR A/L A, DI E/L a5 6
FAYm; GRELLETOCT R RN Apm T, 46/
LA EREALR IR Aym T+ .

1.3.5  Western blotting # M| HeLa 8 2 Cyt ¢ Bcl—2
FoBax 9 F5 Sr2H K 24[R) 1.3.20 1 200 r/min B0
5min, WAEANML, 700245 HREUEE T, HIBCA
P E R FA R R DL 10% + e R R IR AN - R
PN TR e U BRI, 25 B TR LN 50 g 25 A it i
TTHLIK. B REEIEIS 5% IRkt 2 he 23505 T L
BN Cyt ¢ ZFEFEUA (12 500) . AT Bel-2 %
SEREBLR (1 :500) Ffedi A Bax Z i pEHTR (1:
500) 4CHFFE LR, PBST UM 10 min/ik, H£3 K,
VRN S s o A bR iC L E P A THTiF & 2 h,
TBST e, 5 min/¥k, 33U, A2 LG
A B3, Tanon 5200 Multi EUL T R TIRMGCR AR,
PLGAPDHIE RN Z
1.3.6 Caspase—3 A= Caspase—9 7& M & m & R
Caspase—3 Fll Caspase—9 T Pl 2 124071 & 52/ U6 W1 15
PEATRIN . A3 M 225 TR) 1.3.2, A RLAR [R] 1.3.5,
W HL 50 ol 20 A 24 A EIE W, A 50wl 2 x S0 22
W, A A5 wl Caspase—3 Fll Caspase=9 IR ¥ ,
37°CHEEHET 4 ho TREFPRIL 405 nm P AL E OD
{8, 115 Caspase-3 Fil Caspase—9 i 14
1.4 SFHitEFE

AR 43T R JH SPSS 21.0 i -84k . 1 9ok
DIFE + bR 2E (xxs) Fon, HWEHBHEE £
Sy AT W B e O 22000, - DR I
B LDS-t K5, P <0.05 NEFAHGIT¥E X,

2 #R
2.1 XK HFEHZEINHela ZA0iE I NG
B s X BZH 12 h, 24 h, 36 h, 48 h

(1) HeLa 40 A5 77 oA, SR E G W T 225
Br, 4558, OANFEBFE] S HeLa 40055 1A 25 (F=
31.457, P =0.000); @454 Hela 4l Ji 76 145 2 7
(F=273.936, P=0.000), BfiH %5 RZukEEIE I,
HeLa 41175 F1 A% 4540 HeLa 20 i3S S1 72 (Lt 3
HERE (F=27.837, P=0.000) (JL5£1), KEHPE
A 12 h, 24 h, 36 h, 48 h Y 1Cy H9 95.63 wmol/L,
32.24 pmol/L, 19.58 pmol/L#14.13 umol/L, K24 h1Cs>
25 wmol/L, #kA<25 wmol/L. (EJ'5 wmol/L, 10 pmol/L.
20 pmol/L) AU HI RALERMR S, AbH24 h T 54k
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®1 BEXRERESHelaBAENKILE (n=6,%, x+5)

215 12h 24 h 36 h 48 h

25 IR AT 100.00 = 0.00 100.00 £ 0.00 100.00 £ 0.00 100.00 = 0.00
5 pumol/L &2 R 22 95.67 +21.89 75.46 £ 15.17¢ 61.01 +13.37" 49.08 +9.86
10 pmol/L 4B HE I R4 79.26 + 16.50 59.37 + 12.90 52.01 + 10.70° 37.12 £ 6.36
25 pmol/L A% HHI Z 4] 65.54 + 13.85" 52.20 + 10.847 46.37 £9.18" 29.63 +4.91%
50 pmol/L 44 % HiH 2 2] 58.21 +12.55" 38.72 + 6.98" 29.34 + 4.86 28.05 + 4.76
100 wmol/L A& 2 B 24l 50.87 + 11.12 27.10 +4.21° 26.27 +3.72 2422 +3.22°

e S AR IR LR, P <0.05,

2.2 XK ZFEHEIHela AT I 14.018, P=0.002); 525X LEE, 5 pmol/L,
221  BiLHelaZafo =& A4 HeLa 2l 10 wmol/L, 25 pmol/L 4 12 B H1 22 21 HeLa 2 i -
FT ORI, @ EMN, ZRA5IT¥ENL (F=  FFm (P<0.05), WE1HE?2,

s - L E R P S .
2 |5 s ’ o3 ; Z oz
o o : <4 b e 4
=l , o B , i S } 2o , Qs
3 |9338% 2.73%| 5 |ss.10% 4.05% : 85.02% 432% E 80.01% 7.41%
Annexin V-FITC Annexin V=-FITC Annexin V=-FITC Annexin V=-FITC
A B C D
A2 FDWBEAL; B:5 wmol/LAUF TR AL; €210 wmol/L AU HZAL; D225 pumol/L A-BH HU R4
E1 ZZFERZHEFSHeLallAT R HEE
222  TUNEL# & %% £4] HeLa 48 T-45 %K ®2 FAHelaffUFAT RMFTIEHILE
lei, adizEmtr, 2Ra%itrE i (F=16.061, (n=6,xxs)
- . ErsPrwtn o
P=0.000); 5a5EXRALES, 5 pmol/L. 10 pmol/L, i1 HTAR% Rt
S Y AT TSR
25 pmol/L & i 1 321 Hela M TSR HO B (P< 25 IR AR AL 6.50 +0.69 2.98 +0.31
0.05), WER2FE 2,
) J'“% A 5 pmol/L & ¥ 5 HI R 41 11.49 +1.25 8.57 0.88"
2.3 ZGEHRZEY Hela HA Aym BIE20E _
10 pmol/L 4 ¥ 7 R 4l 13.41 + 1.47 29.51 +3.26"
2 HeLa i fu g (/21 (o od G AR, ZRA 500
. i% il HeLa JAUAR €/ I AL ) EFRAGH 25 wmol/L &V B R4 19.53 £ 2.02F 32.91+3.63
#E Y (P<0.05); 5o XA HE, 5 pmol/L,
e F{g 14.018 16.061
10 wmol/L, 25 pmol/L 23 i H £ 4 Hela 41 L 4% €2/
P{H 0.002 0.000

LA HETHE (P <0.05) . $27m 4 3 & a] 1%

HeLa 4l Aym. U323 FIKl 3 I v XL R, P <0.05,

A B C
A 2 ZSEAXERYL; B 25 pmol/LAEFHEYL; C 210 pumol/LAREFHEYL; D« 25 pmol/LARFHEY .,

E2 ZZEHEZEFSHeladlfAT (TUNELZL(G x 200)



TR, A A N N B HeLa A AR T3 A2 1052 1)

R 3 £K4HHelaZHB Apm BIELER

(n=6,x+s)

215 S SENAN SR
B EpogHil 1.00 + 0.00

5 pumol/L &2 HUFH F 4 1.91 +0.19°
10 pmol/L 4% HEHI 2221 2.07 +0.23
25 pmol/L A HEHI Z A 3.80 +0.417
Fii 4.577
PiE 0.047

2.4 ZFEHENHelLa@AATHXEFCytc,

Bcl-2.Bax Fix IS0

22 HeLa 40 il Cyt ¢ . Bel-2. Bax A ik &
W, ZRA%1%E XL (P<0.05); 52 (X
M A, 5 wmol/L. 10 wmol/L. 25 pmol/L 2& %
P & 2H Hela 40 i Cyt ¢, Bax LikFAm (P<
0.05), Bel-2., Bel-2/Bax [ (P <0.05). W% 4

o 5SEXT IR LA, P<0.05,

A
A:ZSPAXTIRZH ; B:5 pmol/L AR 220 5 €110 wmol/L AR E4H ; D25 pmol/L A& HITI £,

*nré—l“'c

B3 ZiEEHENHelafli AvmBIEIE  (JC-144{5 x 400)
FR4 HK4HHelaMpfl Cyt c.Bcl-2.Bax.Bcl-2/Bax HXt Rz ELLE (n=6, x+s)

215 Cytc Bel-2 Bax Bel-2/Bax
25 0 R 1.000 + 0.000 1.000 + 0.000 1.000 + 0.000 1.000 + 0.000
5 wmol/L 42 A 1.942 +0.3017 0.617 + 0.082° 1.723 +0.231° 0.343 +0.041°
10 pmol/L 432w FH 2241 6.792 + 0.805° 0.536 + 0.0747 1.865 + 0.292° 0.281 + 0.030°
25 pmol/L 4% HE I R 41 11.818 +2.193° 0.443 +0.061 3.076 + 0.453" 0.142 +0.021°
FAIY 23.628 4.041 6.367 9.076
P1Y 0.001 0.039 0.032 0.015

A A R, P<0.05,

Cyte 11kD
Bel-2 26 kD
Bax 20 kD
GAPDH 43 kD

1: AP ERAL s 20 5 pmol/L AW HH 45 3: 10 wmol/L 4%
FFP L 4: 25 pmol/L AL HEFI £ 4],
4 ZFERZEY Hela 4if1 Cyt c.Bol-2,
Bax EHFRIZRIZ M

25 XK HFEHEX Hela At Caspase-3.Cas -
pase-9iE R R0

4% 2H Hela 40 Y Caspase-3. Caspase-9 1§ 1k
B, ZRAGIFENL (P<0.05); 52 XA

Fbig, 5 pmol/L, 10 pmol/L., 25 pmol/L K HE

2 Caspase-3, Caspase-9 7% 4 Ft
WS,

& (P <0.05) .

*5 #&4HHelLaMpfl Caspase-3, Caspase—9iF It LL %

(n=6,%, x+s)

25 Caspase=3 i1 Caspase—9 151
25 X A2 100.00 = 0.00 100.00 + 0.00

5 pmol/L &4 w1 HH 241 164.16 + 17.52°
10 pmol/L 4 ¥ 7 4.
25 pmol/L A& % i HI 22
FAH
PAH

184.93 +20.04°
221.19 £23.72°
4918
0.023

209.80 + 22.787

233.12 £25.57°

320.17 £ 35.147
10.535
0.001

A A IR L, P < 0.05,
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20 O T TR 4 AR PN A i B 2H 2 A b R
B OCHEAEHT, U8 T il B 2 i R i s 1) B [ 2
BRI AP R R, ARFEPRAAGY R
(%55 HeLa 40 M0 T-HOME T o 580, ARWFFE 4R
IR R, AU I ZR 550 A — I ] AR 2800 0
HeLa 40 ML 1% 7y o LA B &5 R 5 DLAEWF 58 45 ) A
Fepplns: 18,

it 96 200 6 ) A S R — RO AR, X AT B
55 4 10 Y 3 B e 7 B RN I T RE A I ss A OG .
20 1 0 TR AR AR A R B i AR LS LR R P T R AR
PO T Z AR T AR S B R Tk A, R R 2
LA PR T R AR AR A 5 A0 L T P R A A
R P TR T S A R SR Y R T Y
Ay, TR RAREENIEEN, m
LORL AR A5 45 3 A A T 2 20 S 3 T R — A
FEAEVEARAR . O 40 B 08 T 9B S 0 Aok AR e L
ARz KPR R R, KRB R
A3 3 AR HeLa 41 Agm. DL B 25 R0 22 3R
7 7 H 255 HeLa 41 A U8 T A9 AL W] B8 15 Sk 14
TR R

Cyt e 2L TLARAR A 1) —FPKIEE /N,
BT R AR Y 4P TR ThRe, SR Ek
R TR B B R B 1 2 —, Caspase K K
2 200 M A T R G B T B — 2R D R £
B, — ELBUE T bk PR O L o BE R A 20 I N 2
Fm 5 24 JE T2, Caspase—3 1 1k & 175 5 410 it 7
TRy O A B, Caspase-3 1510 AN H IFEEH
¥~ Caspase—8 19 Caspase—9 P I T 24, Cyt ¢ To gt
ARSI, DRI AR B b e A I ] . 2R Agm
REAR, SR A EE P 251958, Cyt o AT 28 SRR
BERCRI M, ik Caspase—9 R A TE A 16 14 11
Caspase—9, MG HAT A HLIH T 1Y) Caspase-3 [
PES BT . Bel-2 S22 DA Y 240 B 0 12 9 45 4
M, RZEN TERAMRSME -, v LUE 5 Bax i
P, W Bax PR R . BRI Bel-2 R KT, &
AT Bax % (o0 BINARLAAR NG, 10738 5 2R (A 8 75 1
B Cyt ¢, 305 Caspase=3 BUZIRE N, AT AE HE4H
MEA 122261, Bel-2/Bax H A HEAE Caspase—3 (301 72
JE, WAL, Bos R RE . AUFRATR BN,
413 B E 0] I 25 T HeLa 4110 Cyt ¢ F1 Bax 3k,

F#fIKBel-2. Bel-2/Bax, AWFFTLERIFBIR, LUH
H 22 1] 1 2 7} =5 HeLa 4l il Caspase—3 Fil Caspase—9 1
PEo 25 TR, AR 245 S HeLa 41 M0 I8 T2 19 HL
G CIN RS TR N S X bl S S
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