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WE: BM HE S EGROS NS ST AT A AP G(HLA-G)ZEF Rk, Fik  20184F7
HZE 20194E 8 H , oM 35 e SUREH A0, FH 0,100,200 ,500 mL/L 52 J5 152 1 5 o0 591+ Pl 40 48 he SR A B4
W s 22 /40 IR AE 2R /\ K (CCK-8) 12 FH V- M 5 26 12 i i 56 A 000 200 A 3 0 155 000, 02X 200 A A A 100 40 e J0 S0 8 T o, 26 19 5 B
AT B A B R -2 (Bel-2) \Bel-2 #H¢ X R 1 (Bax) & fUER B 1 -3 (cleaved-caspase-3) 2 [ /K- , BFIE Gyt 0 fff
W2 (ELISA) K i 20 i 35 W b A0 A K R BLCTGF-B1) R SR FE A - (TNF-00) AT AHAY 2 -4 (11-4) F5 8, S 9
g S R A RS N (qRT-PCR) FILER R B AR AN i HLA-G kK. SR 50 ml/LE %S0 ST W4
L, £ 100,200,500 mL/L & J5 5 2 1 56 T T 1 7 40 6 1 4 R 0 BH SR80 , G/G 3 400 i EL 461 B S8 386 22, S S 40 o L B8 B S 9
D AP TR [ (6.02+0.35) % L (14.38+1.06) % . (20.62+1.57) % . (31.84+2.11)% | F+ 55 , Bax Fil cleaved-caspase-3 £ [ 7K F-HH ik
I, Bel-2 8 (KO IA BT U, 40 _E TSRO TGR-B1 A TL-4 3 BB B FRAK , TNF-o & i B0 715, HLA-G mRNA F18E 14 2635
R, HILE A EA R IR OCR (P<0.05) . &t B WS HEMRAREE T N E S G hr 4R 1, AR LS AT fg 5 m
il HLA-G FE PRl A 2% 35 0 14 5 200 Bl S AN 4 A G
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Compound Kushen injection induces apoptosis of cervical cancer HeLa cells

by enhancing cellular immune Killing
GAO Aichun
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Abstract: Objective To investigate the effect of compound Kushen injection on apoptosis of human cervical carcinoma HelLa cells
and expression of human leukocyte antigen G (HLA-G) gene.Methods The starting and ending time of this experiment was from July
2018 to August 2019, Human cervical carcinoma Hela cells were cultured in vitro. Hel.a cells were treated with 0, 100, 200 and 500
mL/L compound Kushen injection for 48 h. Cell proliferation was detected by cell counting kit (CCK-8) method and plate colony forma-
tion assay. Cell cycle and apoptosis were detected by flow cytometry. Western blotting was used to detect Bel-2-related X protein (Bax),
B-cell lymphoma/leukemia-2 (Bcl-2), activated cysteine-containing aspartate proteolytic enzyme 3 (cleaved-caspase-3) protein level; en-
zyme-linked immunosorbent assay (ELISA) to detect the contents of transforming growth factor B1 (TGF-B1), tumor necrosis factor-a
(TNF-a) and interleukin-4 (IL-4); HLA-G expression level in cells was detected by quantitative real-time polymerase chain reaction
(qRT-PCR) and Western blotting. Results  Compared with the 0 mL/L compound Kushen injection group, the proliferation ability of
HelLa cells intervened by 100, 200 and 500 mL/L compound Kushen injection were significantly attenuated, the proportion of cells in
GO/G1 phase was significantly increased, the proportion of cells in S phase was significantly reduced, and the apoptosis rate [(6.02+
0.35)% h vs. (14.38+1.06)%, (20.62+1.57)%, (31.84+2.11)%], Bax and cleaved-caspase-3 protein levels were significantly up-regulat-
ed, Bel-2 protein levels were significantly down-regulated, TGF-B1 and IL-4 levels were significantly decreased in cell supernatants,
TNF-a levels were significantly increased, HLA-G mRNA and protein expression were significantly decreased, and its effect was dose
dependent (P<0.05). Conclusion  Compound Kushen injection can induce apoptosis of human cervical cancer Hela cells, and its
mechanism may be related to inhibition of HLA-G gene expression to enhance the killing of cellular immune.
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NS R = 1 R e R Y = R N R =X k)
SRANBES NI R, 0 8 #iR 0 VI 2 5
B IRTT R . Bl AR WY Ik AR s RN L AR
FEAEIRYT LS T —a it . A7 ik ORRAN
PG RE T 3, = A JCEE RIAE R R R T, —
TFT L4 410 o) 98 200 e 1 e BEL b PR A A4 s 5y — T
T, PTG R 1) D28 4, S ) o P A L 35
JibEE A B R T, e AR 2R YT R ) H S B
W SRR — R B TSR R Tz N T
Il PR 4 R 245 500, H BRI SE 8, L] R e S
W NS B RIVE ™ . B S 0 RGeS i
2 25 05 v g 4 e, T EL RE 5 3 SR MLAK S T R, X
B B SR R R T B R TR
HLA2 705 2 1 S RORY 8 2000 A B 0 T A 5% E i
fiE A R . AN EH TR G(HLA-G) A 4l dt
J (HLA) GG 5L K gty , B i 2 W98 IE S, HLA-G
1 22 B e v S R SR O TS AS RN
X GPETT IR A PTPE A DG HLA-G B[R (1 2o 3Rk
A A5 A2 1 B 20006 41 M 7E AR 28 RS | BHLAS 41 Al
P AREE S R AR SR T 2018 4 7
H 220194 8 H LLE J7 17 5 1 S W AL BN F 3098
VR 240 ., 3 E TV 4 O T A B e DA
HLA-G N Rk i1

1 #RE5EF*®

L1 #RL ANESUEEH A (EE ATCC A H]) ;
RPMI-1640 35 77 3 | [ 8 (1 (38 5 HyClone A A ) ;
8207 v SR R Ol v R AR A T & R 2 R
Al ) s NHH 4 28 /48 IR 4 R /K (CCK-8) 171 (3
] Sigma A &) 5 i 24 ILTE (BT DU 225 £ 9 TR 4
A BRZS T ) 5 Trizol HEHUAF & ik S5 & 9%
ot i PCR AR & ( H A< TaKaRa A ] ) 5 A T2
o ) G (st R AR W T AR ST T ) 5 s FH
i (BCA) 2K 1 ¥ B A IR & (38 = R AR AR A
AT ) s B Am 9 & M5 (PVDF) i ( 38 B Abcam 23
Al 5 ALk K ek (ECL) R a7 & (b s H %8 e
W HARGIRAF]) s F A K BL(TGF-B1) .
Jif 983 TR BE PR - (TNF-o0) AT 20 I A 25 -4 (11-4) 38
& (A A2k AR AR AT FRA WD) 5 B 40 A itk
Je-2(Bel-2) BT Bel-2 #H2¢ X 8 F (Bax) LAk 361k
e K 25 1 -3 (cleaved-caspase-3) $iL i \ HLA-G $ip ik
AP (EE CSTAFHD) .

1.2 #HREiEF N S0 HL A MR T 10%
B 45 1ML 75 RPMI-1640 X5 35 3L (19 5 38, B 5% —
FAAbBR 37 CEEFRAE h 3G %, B KOS 20 L A IR
A, K] T A A 8 R o 0 B A 0 R A
90% B}, ¥4 21 L FH 0.25% 1) e 2 BRI Ak, HEATA% 3K

K%, OB K T 0 P A i A 7 J5 22550

1.3 LW AE LA, HHKREINE
FL, 235124 0.100.,200.500 mL/L & 77 ¥ 13 5k 241
(e J3 00 B 1 MR 0 T S B 5 SR ) o g % 504 7 10
4V 7 240 422 0 1 96 LA, B 37 CCREFRAR b 4k
SpdE SR 24 hE e KRR R AL Hoh 0 mL/L &2 07
SR SR 7 SR AR — F L AR 1 3R 3
FA A AL BN & 283 % 24 100,200, 500 mL/L
B S E S B SR 45 AL A
37 CHEFRAM Uk b5 57 48 ho

1.4 CCK-8iE#ll #4ighidnfigTWia8 h)5, o
S EE LA R AN A 10 WL CCK-8 7], IR E2IR 2T,
37 CHRIFEFA P ARSI 4 h, bR ASCRS I 45 L
ARG, 9K 450 nm. SEER A 3 U, U
(B, DAIAS A W' 3 2 4 L 344 3 g

1.5 PREEEMREE 4000 T35 K
TR 020 L L 200/ 4% FF F 60 mm Y 55 5= ML, F
37 CE:FRAA R R % 14 d 22 A4y, LAp o B PR HR AT LAY
o M S B I 28 R B R L bR AR AR LW, AR IR 2%
R (PBS) 1R V6 2 1, H 2 SR W (40 o/L) 8 7
15 min, 2K J5 {8 FH Giemsa ¢ (%, 15 min, ¥E YLk, 25
AP B S BB N UEETIT T =50 4> 40
TERERL TR S RETE B TERETE B = (hE B IE 1
#0/200)%x100% .

1.6 RRAREARWKNMAEE 4L H 40 4k
FH 48 h 5, WA T L) 0.25% 1 [ 25 11 1t 05 Ak 40 i,
PBS PR ANME 2 K, B0 25 VG, PR A vk ol 1
10°4~/Z T, 1) 40 s i Ak P9 e (P YL ik, & K
YL 30 min, ML SEIARFR G PBS, 4l FH i 240
iSRG 45 2 240 e J1 48 L 43

1.7 ‘AR NMAEET WELPEI8 G
B RN, A & 2 DU R Y 0.25% F Ji
B LA HE , P A PBS PRI 4NAE , .05 1
T8 430 1] 45 4 200 Jf rh R N 285 6 9% W 500 L, il
B 1X 100472 T 1) B 200 B A8 VL, Pk o A R B 2
H V-5 5 R 29¢ Yt % (Annexin V-FITC) #1 PI & 5
wL, BEGSN 15 min, 1 h 4 E 37220 B ARG

1.8  BEEEX 5 & R B E (ELISA) A& A [ ve i
(I 5 35 S FESTR T PO 400 48 h 5 W A 4N
R % F W, SR FH ELISA 46  F ¥# %& + TGF-B1 .
TNF-o flIL-4 &5, 208 ELISA Ui 53017 52 1645
Vi, J5 SEAEBEAR AL 450 nm P K ALK, 5256 F A 3
A ERE S P TGF-B1  TNF-o FI TL-4 5

19 IHKATESFHRE S KM (qRT-
PCR) #7426 AN [ vk B 19 52 0 05 2 53
W1 48 h 5, W AR 4R I, LA Trizol 12 M 40 M rp &
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RNA , fff 39 5% 5% 100 &5 iU E 4P DNA (¢cDNA) |, 34
# cDNA MR EE , il 2¢ ' E f PCR R 7] &5 264 7
Pyt NS A 295 CCHAEYE S min, 95 ‘CAEE 30
5,60 ‘CIR K 20 5,72 "CIEM 15 s, I 40 MEFR . )i
SRR TG R R A5 oMl DUH I -3-w
Ji & (GAPDH) NS, SR 24 R A& 2R g L
4 HLA-G mRNA A X 387K HLA-G 514 :
1E 1] 5" -GAGGAGACACGGAACACCAAG-3’ ; JZ If]
5’-GTCGCAGCCAATCATCCACT-3" . GAPDH 3|4
1E ] 5" -GTGAAGCAGGCGTCGGA-3" ;5 JX ] 57 -
AGCCCCAGCGTCAAAGG-3’

110 FARETERN  AFEWKREWE ST
ST W A 48 h S, A3 A AL A, R
TIZ0 B B, VK L 2% 30 min , B0 U0 A R
. R BCAEXT & HE &G, & AR S5k
% A LU R A, AR H AR PR, >R T 100 /L
1)~ e B TR 0 - 2R D s T g 5 S FEL T, P DK 45 B
Je R R HE Dok B e R R B 2 PVDF I I
1E 50 /L NG W38 A 1 b, B —$t (41 Bax 1
500 B, Pt Bel-2 1:500 B, Bt cleaved-caspase-3 1
: 800 Hii B¢ , BT HLA-G 1: 500 # B8 ) , 4 Crt 5 .
GB 5 R (TBST) VR 15 minx3 4K, LA Z 471
1:3 000 7 B¢, SR 3 1 h, TBST PR 15 minx3 1K,
b2k, B, w5, LIBEIR G R .
LI GAPDH #4745 5E , R FH Image J 5453145 B
2 IR, THEAS AL A H 8 R R K
111 SiEFZE IFERHIES UL £ s FoR, UK
14 SPSS 21.0 HEATHE I, SRR R 7 250 b i %
2 6] 22 53 , 22 2L 1) 1) 3 G EL 55 2R ] SNK-q K 36, P<
0.05 FRRERAGI¥E XL

2 #R

2.1 EAFESEHEX NS HEEHHAREEN
FIBRM 50 mL/L&E 7 S A A, &%
D7 5 S R T A A0 O B 4 R AR (P<0.05) , 5
BT I3 B N [ (P<0.05) , HLELAT F ARl i ( P<
0.05) . $7 5 J7 15 S 1 5 nT B S 400 ) S g hr
A AYIEEE . WK1,

22 EFES TR E R R
50 mL/L I, 100,200,500 mL/L2H G,/G, 1 4 i L. £51)
HH d8 T, S HU A4 G B 48] B J B IR (P<0.05 ) , G/M
AR LB TCAE A (P>0.05) o #7852 05 15 5 1 S Rk
g BH i SR R AN R R . R 2,

23 EFESEHBRNESENARKAT 0.
100,200,500 mL/L & J5 7% 2 1 565 W 20 40 Jf 9 7 %
g5 5 A (6.02+0.35)% . (14.38+1.06)% . (20.62+
1.57)% . (31.84+2.11)% (F=173.96, P<0.001) ; 5 0

=3 W NGNS e b S RO DN e )
HESH IR /% + s

413 HHUH W SEWE I 3%
0 mL/L 3 2.4340.11 40.26+3.12

100 mIL/L 3 1.97+0.08" 33.97+2.06"
200 mL/L 3 1.41+0.08"% 27.42+2.18"%
500 mL/L 3 0.92:0.04"% 19.84x2.037%%
FiE 205.65 40.44

PAH <0.001 <0.001

"4 : @50 ml/L I, P<0.05. @4 100 mL/L [t , P<0.05, @5
200 mL/L k., P<0.05.

R2 RFREE 05SSR T S0 - 40 i
JEHI /% + s

205 CIVCR/S 14 G,/G 3] S G,/M ]
0 mL/L 3 69.02+2.06 23.861.17 7.12+0.61
100 mL/L 3 75.98+2.137  19.33£1.02"  6.69+0.79
200 mL/L 3 80.24+2.07"%  13.49:0.88"%  6.27+0.71
500 mL/L 3 86.21+2.427%%  721+0.827%%  6.58+0.69
FAE 33.33 162.94 0.75
PAH <0.001 <0.001 0.551

D5 0 ml/L ., P<0.05. @45 100 mI/L [, P<0.05. @4
200 mL/L kL, P<0.05.

mL/L [, 100,200,500 mL/L 2H 40 S 08 7= % T+ 5 (P<
0.05) , LI e B i T =5 11 181 (P<0.05) o $&/RE 7
T S 1 R BE A8 S VR B AR 1 R B g
AT, W1,

24 EAESFH R ERLH A F Bax,Bel-2 0
cleaved-caspase-3 EEH RIZRZN 50 ml/L I,
57 1 2 v SR B ) 1R 20 i Bax A1 cleaved-
caspase-3 25K FEiE(P<0.05) ,Bel-2 25 H 3
IK7KAE TR (P<0.05) , H BA AR i (P<0.05) o
FRWNE IS E SR TE S Bax 8 R IL, 05 e
KEE I (caspase)-3 2, M Bel-2 ZE Ik, W
K2,%3.

25 EFESFEHBEIESF LERF TGF-p1.
TNF-o N IL-4 S E/EMIE S0oml/LIL, B HES

5 6 7 8
| — — — —
| — -— —

D e — o

| — G om— —

TE : 1— il -3- B i U (GAPDH ) s 2— 1 AL I R 4R 1 -3
(cleaved-caspase-3) ; 3—B 41 g bk (298 -2 (Bel-2) ;4—Bel-2 41 5¢ X &
1 (Bax) ;5—0 mL/L;6—100 mIL/L; 7—200 mI./L; 8—500 mlL/L.

B2 A TR A AN [V 52 053 S PR S T I A o
Bax .Bel-2 Fll cleaved-caspase-3 HHEKE
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R®3 AR S ESET AR A0 Bax |
Bcl-2 Fil cleaved-caspase-3 HHAKE R + s

w5 AFWE R FESERR T HAUER A0 E i
B G(HLA-G) mRNA FIE [ £ IE KT L A/x + s

13 EE Bel2 Bax cleaved-cas-
WL pase-3

0 mlL/L 3 0.5420.04 0.2320.02 0.12+0.02

100 mL/L 3 046+0.057  0.41£0.03V  0.44+0.05"

200 mL/L 3031200472 0.58+0.05"%  0.79+0.08**

500 mlL/L 3 0.17+0.0272% 0.82+0.077%% 1.20+0.117%%

F{H 58.60 87.58 123.41

PAY <0.001 <0.001 <0.001

TE : Bel-2 29 B 4k 1987 -2, Bax A Bel-2 A6 X FE H , cleaved-
caspase-3 g ALBE K 25 11-3 .

D50 mL/L I, P<0.05, @15 100 mL/L It , P<0.05. @ 200
mL/L I, P<0.05,

T S R A BV AT B T W TGF-B1 A IL-4 55
5 W] @ FE AL (P<0.05) , TNF-« 25 5 9] 8 F+ 55 (P<
0.05) o $&7 5 J5 5 S VE S W] 40 ) 240 B 53 04 TGF -
B1 FIIL-4, 2 TNF-o 500 . W4,

T4 AR )y S0 ST T AL A f s 5
W R TGF-B1  TNF-o 1 TL-4 25 L4/ + s
vzl TGF-B1/

251 - (uglL) TNF-a/(ng/L)  IL-4/(ng/L)
0 mL/L 3 56.24:4.88 1.21:0.11 3.5320.36

100 mL/L 3 311622627 1.92:0217  2.82+0.25"
200 mL/L 3 1951x1.76"%  3.21:0.347%  1.89+0.28"%
500 mL/L 3 6.62+0.467%% 4.26£0.407%% 1.2620.197%%
FAE 157.37 66.45 40.04
PAH <0.001 <0.001 <0.001

TGF-B1 AL E K - B1, TNF-o A IR IR AE I ot , TL-4
R A4,

D5 0 ml/L k., P<0.05. @5 100 mI/L k., P<0.05. @15 200
mL/L b, P<0.05.

26 EFESEHFHESHAMAMS HLA-GEREFE
EHIENE 50 ml/LEb, B 05 S SR )i
F7 40 1 FP HLA-G mRNA Fl14E (26 15 41K (P<0.05) ,
HEAR R ER . U E IS H e
PR A P HLA-G RN p k. WLEI 3,35,
3 itig

07 S SR 2R PUETE Ey, ne
S A S0 A S0 IR LR

3 4 5 6

D ——— — —

| e a—

T 1— il -3 A A AU (GAPDHD 52— A T4 B )i G
(HLA-G) ;3—0 mL/L;4—100 mL/L;5—200 m1/L;6—500 mL/L,
B3 T eI R AN ) e B A v S T A R 4
HLA-G & /K

20 51 FERH  HLA-G mRNA HLA-G 3 1
0 mL/L 3 1.0020.10 0.230.02

100 mL/L 3 0.46+0.04" 0.17+0.02"
200 mL/L 3 0.31+0.03"% 0.11x0.017%
500 mL/L 3 0.20+0.0272% 0.04+0.0172%
FI§ 503.30 79.50
PlE <0.001 <0.001

H: @50 ml/L L, P<0.05. @5 100 mL/L [t , P<0.05. @5
200 mL/L k., P<0.05.

SR, A YU PUR TEARNR S SR 2y F A
o GBSk, 85 0505 S 5 e 4 i 3R
/N 5 A L P 5 20 B T SRk 22
L, &2 05 v S PR ST C S Bt g 25 9 i ik 52 5
22— ARSCIAESE, 5 7% 2 0 SR AR S I i A
B S0 VP A AR ) 3 A, LR R RO P BH T A
JJE 3, 5 A A T . SRR D S SRR S
TV 0 M B B L S AR T, B A
BAUEIVER . A T8 1 caspase-3 G B 20
 cleaved-caspase-3 , J 3G J5 AT R T IO BE 75 40
Mo & PR T, Bax JB F Bel-2 R R A2 0 1
LA, Bax 5 H i R I R U2 45 BT Bel-2 1 Rk, T34
M TAET- . ARSLE T T S SR T
1 P74 L caspase-3 TG S 22, Bax F ik KF- T
151, Bel-2 R IB K N, B B 078 S 5 i E
VAP T AR O A RS Sl R A A AR PR T

Z TG IESE , 5 J7 0% S 10 S W AR A% IR T S g
ALY FR 3k WG SRALAAR S e TR, el R A B
V) 2400 il g A A 3 5, K A0 g A e =y
T S SR AR U 3 SR 4 i LR L U A
NI BE T RE , SE A B A ) HfaE T8
HLA-G 7EMs 21 21 b 2 5 2 ik, HAEAHAR Y IE 5 41
LU AR R IR, X F B HLA-G 5 i A= 1 A i ¢
REY)HH . ZIUUEYEFR IR 4 T HLA-G /9 1
VA S 5 90 G g e 1) RS B B, B AR T R A
FIREE 22 K B, HLA-G 75 5 3598 40 21 F0 40
Jifrp B R ER, R AR R 2 AR . ARG &
LA 55 2 1 ST 100 A B 09 v 240 if rh HLA-
G FRIRAKF T, BE7R & 5 v 5 1 S VR o 40 i B
PEIBE S HLA-G L KA 4056 .

FE R B g2 i, 52 0 9 S R T R Ttk
S S AE RN 1) SR R 0 20 L, 747 Th/Th2 240 i 1R
T R IR EAE ™, Thl 40 32 S HLIA fgs o
fig , TNF-a =2 Th1 ZE20 ff 73 0 , 11L-4 3222 i Th2
B A S R, HLA-G 5 TNF-o | 1L-4 £l
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1L-10 2L [7] 2 5 56 JK 0 A7 76 19 Th1/Th2 2 i A
T 5 = G T RFE AR OGS BORE R ARG L
Z IR G it 22 22 7. WEoEdE BT HLA-G %
Rt A s B R T 4B 46 ) -y T 2 RN TNF-
o BN Y A SIS A I 4 R R TL-4 5
B FREAIG, TNF-o 75 i B 0 T &7, 4578 Ik 4 40 ffd ) Th
sl LI 5 S T ST GE i M ) HLA-G (193535
W Th1/Th2 45 i 3% 3 40 i Se e h g, 5 Lk i 5%
AT . TGF-B1 J&— R b 6 Ak A9 T bk B2 40 i 5% B itk
CEL 0 7= 24 ) 200 B A K s A RT3 DR, A e 4 A
R R IE . HRTIRGE SR, 5205 v 5 I S GE i
T TGF-B 1 B2 15 30351 P e 400 e A 338 7, Az
B g S SRAL LS TGF-B1 & BRI, 42
AN DS TSR RT A8 L R TGF-B1 I ik i
M7 HLA-G 2 5 40 S i w5
gk b BT S SRR IS A RO S S
LA A T, HAE TS T AR5 A6 HLA-G 3N &
5 T T 448 5 G 32 200 M T o3 440 i 1) R 0 A A K
B SRS B 2%, 5 Sa Bl i o & ¥ £
Vi T B — 2 S e AT ISR, H. H A S 7 — A0
PR HEA TR IE M BN 2 | S5 R S R 7R 24 AN Rk
KSR e i — A B
(A3 1 LA 9-2)
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