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Abstract: Objective To investigate the inhibitory effect of allicin combined with cisplatin on the proliferation of human cervical
cancer HeLa cells and explore its mechanism. Methods HeLa cells in logarithmic growth phase were set control group (culture
solution only), allicin group (50 pg/mL), cisplatin group (5 pg/mL) and combination group (50 pg/mL allicin + 5 pg/mL cisplatin).
48 h after given drugs, the proliferation inhibition rate of HeLa cells was detected by MTT method, the allicin and cisplatin
combination index (CI) was calculated by CompuSyn software; the cell cycle distribution and apoptosis level were detected by Flow
Cytometry; the expression of Cyclin D1, CDK2, P27, Cleaved Caspase-3, Bcl-2, Bax proteins were detected by Western blotting.
Results Compared with allicin group and cisplatin group, the proliferation inhibition rate of combination group was significantly
increased (P < 0.05 or 0.01), CI was 0.69 (which suggested that allicin and cisplatin have moderate synergistic effect). Compared
with control group, the cell ratio in G/G, phase and the apoptosis rate in allicin group and cisplatin group were significantly
increased (P < 0.05 or 0.01), the expressions of Cyclin D1, CDK2, Bcl-2 were significantly decreased and P27, Cleaved Caspase-3,
Bax were significantly increased (P < 0.05 or 0.01), the ratio of Bax/Bcl-2 was significantly increased (P < 0.01). Compared with
allicin group and cisplatin group, the cell ratio in G,/G, phase and the apoptosis rate in combination group were significantly

increased (P < 0.05 or 0.01), the expressions of Cyclin D1 was significantly decreased and P27, Cleaved Caspase-3, Bax were
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significantly increased (P < 0.05 or 0.01), the ratio of Bax/Bcl-2 was significantly increased (P < 0.01). Conclusions Allicin

combined with cisplatin has the synergistically effects on inhibiting the proliferation of human cervical cancer HeLa cells; which

may be related to the regulation of cell cycle and apoptosis-related protein expression, thereby blocking cell cycle progress and

promoting cell apoptosis.

Key words: allicin; cisplatin; cervical cancer; cell proliferation; synergy

B0 2 B L I IR IR 2 — RO R
FNEFE 2R o A 1 G T 28 4 ™o Bl I PR A2
S8 T BOR RIS, 5 20 2 W 2 R AR A7 ) B
TR AEK  HIB 8 SEAFEAE 60%,
I IV A B35 5 4R AR A7 3 2 30% . H T, LA
N E B RZWAIT U5 2 I R R T i 0 S S
(8 3% 7 5, AR RAF 14 T 245 Pt S04k 97 0B P PRI 2
P2 R AT R S BURIE R R R R R
2P Bk, Wt AT BB A8 B AT BUBE B R AT
00 ot e 4 2 K 1D B 24 ) BV R K B R
HEGHNAERTE. KR ERRTET K
figh 25 b () — Fh TN B = AR, B R
TRFJh 8 35 1 i o 4 3o BEL i 40 R S0 AR L 2 3k
R R T /=T N = NS o B D VK3 SR g
PES . RBEORE DN E S HeLa 40 B 32 A 41 i
W 70 K 2 5 U0 6 N B 250 200 i 384 B 1 () 410
HiAE F R R AL .

1 #r
1.1 A A5 EERF

N B 30 HeLa 40 0 &, 00 B o B R 2= B Lt
A AR I B BT AN M 2R . KRR R T S R RS S mL:
60 mg) W H i R FEHZ4HRL A LS
4E38002) ; JEHF 5 (FUA% 6 mL 30 mg) Iy H YL I3
SERR 0 I A R A &) (4165 1911004) s DMEM 5
73k .0.25% [ & E W B 36 E Hyclone 2 7] ; if 4F
1 3% (FBS) 8 H 3% [ Gibeo 2> &) ; MTT W H 3% [
Sigma A & ; Annexin V-FITC/iAY 7 & (PD i 7 £
e H 5% [E BD 2w s 40 2 J4 ] % D1 (Cyclin DD it
A R R R 2 (CDK2) i P27 i dd i
T 2 I R B B9 -3 (Cleaved Caspase-3) Hii4& B
I E 4 i 87 -2 (Bel-2) Bt 44 Bel-2 #H 5% X & [ (Bax)
ok, B AL R R EMRH AR A 7 s BCAE
F R R A R 7R & ECL M R e ik 7 &, T 7
A TRERF T
12 FEMH

Heal Force HF90 % 4 it 5% 72 76 (g 1 Bl 22
A 8845 B A &) s Cedex XS % 40 i 1 %A% CHis +
Roche A 7] ) ; FACSria & 3t U 40 fg £% (3£ [E BD &
) s LB940 21 2 Ty fig B b A% (4 [ Berthold 2 7))

VE-180 74 3 B HL Kk 1 . VE-186 L 5% il A% (1 i K g
RIE AR AT sEC3 410 B 22 K6 % R 88 (3%
UVPN A7),
2 Rk
21 YHAEIESR SR TM

N B30 HeLa 4l i & MR 5 B h G B 77 T8
10% FBS. 100 U/mL 7 % % % X ¥t ) DMEM #% 3%
FE, B 37 °C 5% CO, 1 AN B 20 i 5 9% 46 b B 9%
3R HE TR 1 IR, AR AR 4 E BUR H A K
HeLa 4 il , 28 0.25% Jif & 1 iV 40 5 ) 45 R B2 1 X
10°/mL (1) 5 48 A £, &F £L 100 pL #F T 96 4L
BRFAAE L 1 mL 80T 6 FLAR , 96 FLAR A1 6 FLAR 73
WX B AL L K 55 R (50 pg/mLt S K G5 R B 0O
AR (5 pg/mL SRR RO A BA 4 25 K
5 R AE ST 50 pg/mL A+ VEA VE ST S pg/mL) 4 5 4k
S35 IR 24 h T, & 2 T 4 24 0k 97 2k O IR 2H T 46
WL IR AL , BB 97 48 h G AT S AR A A I o
2.2 {MAEIBTEANEI N KB &5 # (Combination
Index, CHBITE

HAHAYHIEL 10 B L (96 FLBO L2549 T- 15148 h
[ HeLa 40 A , 10 wL/FL ¥ i MTT 3% W (it & 9K
¥ 5 mg/mL) , 48255 9% 4 h, 150 uL/fL I\ DMSO
Ji 37 °C Bt E ¥ 10 min J5 , 3 o B bR A E
490 nm AbWE B CAME , T 541 R G FE 0 1) R . 18
F CompuSyn #4115 K37 % 5 4 CIL 4 C1A
) b B 24 BBk ROR™ - <<0.6 BRI EAE T, 0.6~0.8
S BE By [EAE 5 0.8~0.9 N 59 B [F4E T, 0.9~1.1
AR, =11 s HE A .

PRSI =1 — A /A
2.3 AR RN

&4 4 0 EC 10 A 5 AL (96 FLIR D & 24 W) T
i 48 h 1] HeLa 40 il , 48 0.25% M & A B H L )5
2 000 r/min 0> 5 min Y 5 40 g , PBS ¥E %% 2 K
Ji =20 °C75% £ BE [l 7€ 1 h, PBS ¥k % 2 K5 I
A5 uL K f#ERG, 37 °CILE 1 h J5 o A PLE W,
0% H 30 min, 2R 5 38 G A A Ok T &
ZH 41 A A 4 A
2.4 YREET-RIRE

B 5 I EL LONEFLO6FLIO & 25 T 148 h



WBAAE EAR 2021448 %¥§datA  Drug Evaluation Research

) HeLa 4H il , 2 0.25% figi 55 1 i (AN & EDTAD W 4k
Je B O YT A, PBS Ph % 2 WK 5 B 40 i,
7 5 pL/FL J0 N\ Annexin V-FITC %2221 5 &
15 min, 5 pL/ALIIA PLESR RIS E 5 min,
T8 30 XA e SRS N % 2 4 B T KT o
25 FHBERIEEN

B AH 10N Z L6 FLBOZ 25T 1148 h
1) HeLa 41 il , 28 0.25% Jif 25 11 i 9 A4 )5 25 0 W B 41
Jifo,, 8 A AR AL FE S , 4 °C .12 000 r/min 20> 20 min
B3, BCAVER I 25 1 & &, 95 °C/K ¥ 5 min f#
T HAVEE , K H Western blotting v 46| 25 14 3R 14 -
30 ng & A& L FE . SDS-PAGE fi FEL ik « B4 i L 5% &
FI e B 28 B v = IR P 2 b, i B bR AR
1« B-actin PiiA& 4 °CHE F 12 h, PBS ¥ 2 Vi 3 il
T PU37 °CHEE 1 h, N ECL AL 22 & 6 Ja i@ i 1k 2
RIGCHAR R 4G s & 50, LA B-actin A 2 il
T KR B E R E A RB R,
26 FIHENH

iz ff| GraphPad prism 6 #1748 it 40 #r , 1 & %
BECAx+s RN, 2 4L L EAT 5 R 28 07 22 40 M,
P AT A5
3 #£R
3.1 K4HHelafHpatEsEHNGHI M E LR

xR EL e, Ko 4L e 4l B A A 252
HeLa 2 i 14 58 #11 #1) % 2. 2 T s (P<<0.01) : 5 Kx
A RN E 2H BB, B 25 2 2H HeLa 41 i3 386 5 #1)
FIF R Z TR (P<0.05.0.0). WK1,

10°
3

III'!

. g
il = 109
104
T T — Ty [ SIELE ___ <. cimm—
1w w1 10" 10 10 10 10
AnnexinV-FITC AnnexinV-FITC
o] FAEFE 50 pg-mL!
10* 10
Iﬂ'*! 10'3
= 10 - 3 ; Y]
= 109 107 @
10 10 4 "
L 10045 o

i
10 10 10
AnnexinV-FITC

BRAEHH

10 1
AnnexinV-FITC

Ji# 5 pg-mL™!

1 10

10

X
4
=

Vol. 44 No. 4 April 2021 - 747 -
50- Ty
401
< ] 1
@_ 301
B
g
i 20
EP
101
G L} L} L} L)
PO Kindk i A% Y
50 pg'mL™! 5 pugmL™!
XA :"P<0.01; 5 RFRALE: 42P<0.01; 5 HEAZH
% AP<0.05

“"P <0.01 vs control group; #2P <0.01 vs allicin group; 4P < 0.05 vs

cisplatin group

Bl ®ENSHEHelaZ R85 H % (x2s,n=10)
Fig. 1 Inhibition rate of HeLa cell proliferation of human
cervical cancer in each group (x%s,n=10)

32 KmEEIMfACIHELR

i CompuSyn AR THE, K i & 5T CI
B4 0.69 , B K57 2= B A IUEA X HeLa 441 fif 3% 56 2
A R R AR
3.3 &HHeLafAp AT KT

S HE AL AT WD B TN s S IR A b g, oK
wr 2 AL IUBH A L IE B 4 24 AL A T R TS AR R 3 T
F(P<0.01); 5 Kmr m A M AL LL i, BE A 25 24
MM TR B E T (P<0.0D). WK 2.
3.4 H4HHelLaHinEEA S QL5 R

xR i, Kpr R 4L A B A A il

50+

404 ]

304

) -n T
20- I
104
0 L} L] L] v L] v
pogit] Kk iz ey S
50 pg-mL™! 5 pg-mL!

S 4L "P<0.01; SAEHHRALE. “°P<0.01;
L e “4P<0.01

**P < 0.01 vs control group; ““P < 0.01 vs allicin group;
44p <0.01 vs cisplatin group

2 ZANEFHEHeLaZBEET K E (x1s,n=10)

Fig. 2 Apoptosis level of human cervical cancer HeLa cell in each group (Zts,nle)



-+ 748 - EALE EAE 2021448 DAL Drug Evaluation Research

Vol. 44 No. 4 April 2021

HeLa 4 ffi &b T G,/G, 37 11 b 451 5 35 Tt v - /ML I 40
L B 48] 5 35 B AR (P <<0.01) 5 15 K77 23 2 IR 471 28 L
BOBRE A Y GG, A R ) 2 25 T, H . G/M
HH4 i B 5] 32 35 B (P<<0.05.0.01) . LE 3,
3.5 £&%4HCyclin D1.CDK2,P27 EAF AN

G REH EAs , Rpr R 2l I e A4 He La 41l
Cyclin D1.CDK2F&IA R T P27 8k w2 FiP<
0.05.0.0D; 5 X GR A ANEALH LU AL, A 4H Cyclin D1
FaREE P P27RERE FHEP<0.0D. WE4.
3.6 £&%HHelLa%fjE Cleaved Caspase-3.Bcl-2.Bax
ERFRIEENLER

SRR LA, KR R A AL JB A 45 2 4H HeLa

600,

400
g 400
5 g ]
“§200- '§ ]
Z Z 200
: \W ]
. ) E

0.. T T
0 40 80 120 ‘0 40 80 120

200 PI-A 800 PI-A

0 40 80 120 0 40 80 120
PI-A PI-A

2l Cleaved Caspase-3-Bax Sx [AFIA T3 LI, 1y Bel-
2EARIEEE FIHP<0.05.0.0D,Bax/Bel-2{ 5T+
B (P<0.0D ; 5 KR H A LU, BR AR 24
Cleaved Caspase-3.Bax 1A 3% i (P<0.01) ,Bax/
Bel-2{H2E = (P<0.0D. WHAS.
4 g

H T, FARL G ARG M7 =2 5 208 1 3 29097
J7 5, WA A2 s i F AL ST 299 2 — il o e
Fo 1t B 20 AH )2 1 2 B A FH AR A5 14 i 24 7™
Hil2 7 Hm RS BRA P22 BT 2 RIE
JH A 5035 ik 96 40 PR A T BBURRPE 1 FR  ik, HR  BA
RIAE F 7N ST 245 2240 () 45 2 BN BB AT 25 ) 4 i

EmG2M )
S
| mmGsGH - N
o
so-
§ p
£ ol
% 60
&
g 407
ﬁ o
20 1
0-

Xt PN

50 pg-mL™! 5 ug-mL™!
St P<0.05 “P<001; 5XFMALE:
S8p<0.01; SMIHI4LLE: *P<005 **P<0.01
‘P <005 *P <001 vs control group; ““P < 0.01 vs
allicin group; *P<0.05 **P <0.01 vs cisplatin group

L] B0

3 &4 NEHUE HelLa BAEEE 5 75 (x+s,n=10)
Fig. 3 Cell cycle distribution of human cervical cancer HeLa cell in each group (;ts,nzlo)

P27 ——— — 270"

Cycin D] s S S s 3.6X10°

Poctin (D G G S i 0

bapi Kar# o BREEE
50 pg-mL™' 5pg-mL?!

[ R
B K75 % 50 pgrmL!
EEIH S pg-mL! AN

HEANRER

CDK2 P27

Cyclin D1

X I L P<<0.05 "P<<0.01; 5RFERRA L 24P<0.01; 5 H4AZ L - 44P<<0.01
*P <0.05 P <0.01 vs control group; #*P < 0.01 vs allicin group; 44P <0.01 vs cisplatin group

B4 %48 NS HeLa i Cyclin D1.CDK2,P27 & B %%k (x+s,n=10)

Fig.4 Expression of Cyclin D1, CDK2 and P27 protein of human cervical cancer HeLa cell in each group (x+s,n=10)



44 F 48R 202148 iﬂﬁr“mzﬁi Drug Evaluation Research ~ Vol. 44 No. 4 April 2021 -+ 749 -
aa” mm AR = an
0.6 = K% 50 pg-mL™! AA
= o | -
Cleaved il s s s 710" Eggégﬁg bl . [
Caspase-3 ~ = 1.9X%10¢
B 0.4- -aa% 1.5 1
" . < § i .
Pactin axipr 8 rﬁ
R KHE G RN 0.0 00 Ak Nl BAm

50 pg-mL™' 5 pg-mlL!

Je (PIRIE S A i e

Kr e RIRFAE T Kar o 25 (1) — Fh — 4
W=y, BABEERENE R EEREZ M E
W g PR T A SR K B ER B R I M I 1 2
K BRI AR, KR A AREATE
DAY B 24 B 400 e 7 ORI A . AR TR B
B H KR R BB , KR 3R 5 AR IG5 H 24 R 8
5 R N 20 HeLa 41 A 384 4 0 1) 5 R0 41 fa 7
T2, CL N 0.69, #2878 Kas = 5 A X N 8
HeLa 20 i 39 58 B A W R 40 4E A

00 1) 4 D 64 RT 155 5 400 AR R TR IR B i R
(1 2= BEAE AL 20 B A A s 2 4 RR 4
iy R TE I E LR, M2 R EREA S 5
o ARS8 DRI AT R I ) 4 B A G HH-S B
B n] (MO PR 259 B A5, Cyclin D1 AT CDK2
FEAE G MR, RIS G, -S 5 11
U7, P27 AEWS 5 Cyclin D1 JE i 5 & A 40 1) e AR
W S B G 0 -S 13 7 4ok g T 00 o) 4 e g
[A I, Cyclin D1.CDK2 K iA L F1 P27 RIA T i &
0 2 A R AR L B A B O T 5 R e AR
(PR BLIR 2 . 2R PR TR T2 IR A5 A2 AR 175 5 b Jg 4
JLY T2 1) B L8 K, Bax A W5 4 i SR A I 8 1
fig 3t 41 Mt 3= C B B IF 89 V) 3 b Caspase-3,
Cleaved Caspase-3 g% 3 UJ 41 il % 85 A 45 M R
M S0 -1 s Bel-2 W BE 5 55 Bax 2 7 U6 —
RARM AN Bax 75 M, [F 1 Bax/Bel-2 LG AE M BEHE [
W Bel-2 25 [ 580t 40 I T (R 4 1 B0 A
FUR I, B R R R BN, R R 5 EH B A
H 25 s % B3 & F i Cyclin D1. CDK2. Cleaved
Caspase-3.Bax & FH &1k I W] & _Fif Bel-2.P27 85 H
ik, W5 Bax/Bel-2 W, X AT RE e KR 5

Cleaved Caspase-3  Bcl-2 Bax

X I L P<0.05 "P<<0.01; 5RERRA L 24P<0.01; 542 ELEL - 44P<<0.01
*P <0.05 P <0.01 vs control group; #*P < 0.01 vs allicin group; 44P < 0.01 vs cisplatin group

5 &4 A\=%H%E HelaiA Cleaved Caspase-3.Bcl-2,Bax & E Fi% (x+s,n=10)

Fig. 5 Expression of Cleaved Caspase-3, Bcl-2, Bax protein of human cervical cancer HelLa cell in each group (x+s,n=10)

50 pg-mL™! 5 pg-mL!

B B [0 60 ) N 2508 HeeLa 40 0 384 58 F) 76 %2 73 1
B o

Kir R 5 AR NS $5U HeLa 40 f t5 50 B A7
e TR A 5 AE FIATL A6 mT RE -5 8 1 200 B S99 A o
ToAR G i 1 R AA , 3k 1T L A ) 0 kR ke it 4
MH T K

MBFR ALY FEARAEMNZFR
Sk

[1] Bray F, Ferlay J, Soerjomataram I, et al. Global cancer
statistics 2018: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries [J].
CA Cancer J Clin, 2018, 68(6): 394-424.

[2] Nuranna L, Fahrudin A. Survival rate of cervical cancer
in national referral hospital in 2012-2014 [J]. Acta Med
Indones, 2019, 51(2):145-150.

[3] Adam L C, Raja J, Ludwig J M, et al. Cryotherapy for
nodal metastasis in NSCLC with acquired resistance to
immunotherapy [J]. J Immunother Cancer, 2018, 6(1):
147-156.

[4] £ 17, P9I, B 77 B KGR R DI RREE R B ]

HIF gt e (0], BRLAR R UH BE 45 & 4% K, 2019, 28(2):
222-225.
Jiao C, Lu X J, Gu W L. Research progress on anti-
gynecological malignant tumor mechanism of allicin [J].
Mod J Integr Tradit Chin West Med, 2019, 28(2):
222-225.

[51 B WN. KERE0 T AP 20 61 434 S P B Lo

(¥ 5 56 B 7 (0], T F PP PR 45 Ak A, 2018, 13(7):
934-937.
Jia L. Experimental research of the sensibilization effect
and mechanism of allitridi on Ishikawa cells in
endometrial cancer cells treated with cisplatin [J]. world J
Integ Tradit West Med, 2018, 13(7): 934-937.



+ 750 -

A% EAE 20214F4 8 %¥§dadA Drug Evaluation Research

Vol. 44 No. 4 April 2021

(6]

(8]

(9]

[10]

[11]

[12]

[13]

ek, 22 B, ) TN ORGSR N T E S HeLa 4058
[FISBRRIFFT (], IURTIBIEEF, 2012, 39(22): 5942-5943.
Hu X Y, Jiang L, Xiang L. Effect of allicin on
proliferation of carcinoma of cervix uteri HeLa cell line
in vitro [J]. Mod Prev Med, 2012, 39(22): 5942-5943.
TEANT, 7508, 0 H, & B3 I i S A i
SRR K 20 P 9 O 8 iR 00 A0 D B AT ORI (7).
8 22 20 8K A2 25 B2, 2019, 40(5): 736-741.

Yue X D, Li X J, Liu Q, et al. Resveratrol elevates the
chemosensitivity of ervical cancer cells by inducing cell
cycle arrest and apoptosis [J]. J Xi'an Jiaotong Univ: Med
Sci, 2019, 40(5): 736-741.

FRh A, T, B R, AR AR IO A
L8 20 M AR 2 e # A Y B 0 0 LA F S (0], b [ 24
FR223E R, 2017, 33(4): 581-588.

Wang J J, Peng B, He R, et al. Preliminary response on
effect of combination of ajuga decumbens and portia
cocos on invasion and metastasis of brast cancer [J]. Chin
Pharmacol Bull, 2017, 33(4): 581-588.

Hashmi H, Magbool A, Ahmed S, et al. Concurrent
cisplatin-based chemoradiation in squamous cell
carcinoma of cervix [J]. J Coll Physicians Surg Pak,
2016, 26(4): 302-305.

BETE A E,EOE . P AE R AT X R R R
J& BB G Dy e S YR R AL R e [J]. BARH T 2R
gE4 ik, 2019, 28(14): 1544-1547.

Ge H S, Zhou J, Lei T. The effect of traditional Chinese
medicine combined with conventional chemotherapy on
the immune function and long-term metastasis rate of
postoperative breast cancer patients [J]. Mod J Integr
Tradit Chin West Med, 2019, 28(14): 1544-1547.

IO, BEM, Tt 5. 2 R R a2
2T 25 AR AL [J]. %€ 22 K27 24 B 2 RE AR,
2019, 17(2): 96-99.

Li X H, Hui X F, Wang Y M, et al. The mechanism of
chinese medicine monomer reversing multidrug resistance
of tumor cells [J]. J Yanan Univ: Med Sci, 2019, 17(2):
96-99.

EE, ke, WM, . ReadalEikg
ApOoE-/-/IN SR B K K A A AL T ) B 52 1 [J]. o [ 3 Jk A
b2k &, 2017, 25(2): 140-144.

Wang X H, Zhang J H, Hu Y N, et al. Effects and
mechanisms of allicin on atherosclerosis in high-fat diet
fed mice [J]. Chin J Arterioscler, 2017, 25(2): 140-144.
R, BRI 5, L RGR R A X iR 22
1% BEOR AN BEE PRI s [J]. P E SR R 2R &, 2019,

[14]

[15]

[17]

(18]

[20]

44(9): 1103-1106.

Wu X P, Geng R H, Qu F, et al. In vitro activity and effect
of garlicin combinrd with fluconazole against Candida
spp [J]. Chin J Antibiot, 2019, 44(9): 1103-1106.

BN, OB, SEEE TG, S IR 24 5 A0 AE i Hh T
BRACC R AR SR 5 8 T 2 RV AR 1 1R ARk R H X 4
B BA ) [J]. ) VR %, 2020, 42(2): 176-179.

Xia X Y, Ye F, Peng G Y, et al. Expression of silent
mating-type information regulator 2 homolog 1 and its
effect on cell proliferation in cisplatin-resistant cervical
cancer cells [J]. Guangxi Med J, 2020, 42(2): 176-179.
FOLHY, ke, H A, A5 BN N E 2L MCF-7 48
Hl DNA 45073 02 98 T2 (O BIE AT [J]. o 25 2 2458 4k, 2017,
33(3): 334-337.

Yuan L M, Ma N, Cao J H, et al. Study of cisplatin
aggravating DNA damage and causing a high apoptosis
ratte on breast cancer MCF-7 cells [J]. Chin Pharmacol
Bull, 2017, 33(3): 334-337.

IREED, LD, SR, 45 FER TN N9 BE JEG-
3 0 b 448 B R A R B s2 e (D). T AR BR 22, 2019, 40
(13): 1837-1840.

XulY, Cui HJ, Cai GF, et al. Effects of gingerone on the
proliferation and cell cycle of human choriocarcinoma JEG-
3 cells[J]. Guangdong Med J, 2019, 40(13): 1837-1840.
Zheng C, Xiao Y, Li Y, et al. Knockdown of long non-
coding RNA PVTI inhibits the proliferation of raji cells
through cell cycleregulation [J]. Oncol Lett, 2019, 18(2):
1225-1234.

Filipits M, Dafni U, Gnant M, et al. Association of p27
and cyclin D1 expression and benefit from adjuvant
trastuzumab treatment in HER2-positive early breast
cancer: a transHERA study [J]. Clin Cancer Res, 2018, 24
(13): 3079-3086.

1NN, ZE56HE, 4/ %% . 2 T caspase-3/bel-2/bax {5 5
T I PR T B S T 4 B Pk capan-1 VA T B
T2 [9]. AR F 242, 2017, 34(3): 325-328.

Ren L P, Li X J, Jin S J. Influence of sophoridine on
proliferation and caspase-3/ bcl-2/bax signaling pathway
of human pancreatic cancer cell line capan-1 cells [J].
Chin J Mod Appl Pharm, 2017, 34(3): 325-328.

SERVE, B0 UL, ESETT . AL E N CE AR A0
4B R BT FC (0], B2 20 5 2% 35, 2018, 47(4):
167-170.

Chai X Z, Wei K, Wang G F. Efficacy enhancing effect of
Lycopene on human steosarcoma cells treated by
cisplatin [J]. J Med Res, 2018, 47(4): 167-170.

[FEmE Z#747]



