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circ —0002133/miR - 182/Bcl21.12 % 25 M 28 B B =
SEREEAREEZREETENTHIEAR

I AN R R ke e RFR L T EE B, En
(LI FrHES R, ITT LM 1108472, il FHEZ KA MBS —ERe 107 PLFH 110034)

E: B8 KA circ —0002133/miR - 182/Bcl21L12 4% »f 4 f A = 5 IF 28 i %% (hepatocellular carcinoma, HCC) 49 &
A& B e B I 2 (gypenosides, GPs) FFAAE A . 7 ik 42 TCGA & 4% & ¥ K BU S A0 % £ 48 , 4T Bel2 & & 12
(Bcl2 like protein 12,Bcl2L12) 64 £ F 57 A 5 # R A B &L 5 ) R AR £ 547 ; % %1% A miRanda #= targetscan %
¥R L circAtlas fo circRNADisease UM AT 5% 48 % .5 Bel2L12 4845 3% 5 ceRNA M 4464 circ —0002133miRNA .miR - 182;
5+ & A qRT - PCR #4716 JR AR A B 3E ; B HepG2 I 7% 40 B T vA GPs T /6 ,CCK - 8 ik #4m| GPs 5 HepG2 4n fitL 47 4
BRI I am AL iE A Ak 7 ; qRT — PCR #&) 4m fie, Caspase — 3 . Caspase — 7 \Bcl21.12 mRNA % iA ; Western Blot % 4]
tm it Caspase —7 .Caspase —3 . Bcl2L12 & & &5, 4% TCCA X IEAELE R E+,Bc2L12 £ LIHC AP 22 B 2715,
% Bel2L12 5 4 5] F2 TNM 441 5% 48 % , & Bel2L12 HCC % 3% 84 4 7 8 1] Jo /K Bel2L12 HCC & %42 5 8% F 4k
£, FFJ5 4 cire — 0002133 mRNA BA&(P <0.01) ,miR - 182 . Bel2L12 mRNA 43 (P <0.01) ; X|JE 5525 % £ 91, 55 Con-
trol ZA48 ¥, GPs 283F HepG2 A J& 2m e A B 264 3744 1 5 &5 Control 23k 4%, GPs 28 4m it F Caspase — 7, Caspase — 3 mR-
NA 7 (P <0.01),Bcl2.12 mRNA 4% (P <0.01) ;5 Control 28 }t4% ,GPs #H 4 fi ¥ Caspase — 7, Caspase —3 & & K -F
F+& (P <0.01) ,Bcl2L12 & & K -FBAL (P <0.01) . %t GPs =T A 37 &) IF )5 fm fL a3 58, L AF A ALH) T 5 cire -
0002133/miR —182/Bcl2L12 4h/~F-2a LB T2 128 %,

SR SR I 23 T cireRNA s miR — 182 ; 40 i 78 T

HE 4y 22 . R273. 357 ;R282. 71 ERFRERD: A TEHE . 1673-7717(2025)07-0035-08

Circ -0002133/miR - 182/Bcl2L12 Axis Influences Apoptosis and Development
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Abstract ; Objective To explore the effect of circ —0002133/miR — 182/Bcl2L12 axis on cell apoptosis and the occurrence
and development of hepatocellular carcinoma( HCC) and the intervention of gypenosides( GPs). Methods The relevant data of
liver cancer were obtained from TCGA database, and the difference analysis, survival analysis, gene expression and clinical cor-
relation analysis of Bel2 like protein 12(Bcl2L12) were performed. Circ —0002133miRNA and miR - 182, which were associat-
ed with circAtlas and circRNADisease and were able to establish ceRNA networks with BCL2L12, were respectively predicted u-
sing miRanda and targetscan databases. The clinical specimens were verified by qRT — PCR. HepG2 hepatoma cells were then
interfered with by GPs, the inhibition rate of GPs on HepG2 cells was detected by CCK - 8 method, and the migration ability of
HepG2 cells was observed by scratch test. The mRNA expressions of Caspase —3, Caspase —7 and Bcl2LL12 were detected by
qRT - PCR. The expressions of Caspase —7, Caspase —3 and Bcl2L12 were detected by Western Blot. Results The results of
TCGA database showed that the expression of Bel21L12 was significantly increased in LIHC tissues, and high Bel21L12 was associ-
ated with abnormal age, sex and TNM stage. The survival time of high Bcl2L12 HCC patients was shorter than that of low
Bcl21.12 HCC patients. Compared with paracuncinoma group, circ — 0002133 mRNA decreased (P <0.01), while miR - 182
and Bel2L12 mRNA increased( P <0.01). The scratch test results showed that compared with the control group, GPs group had
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obvious inhibitory effect on HepG2 hepatocellular carcinoma cells. Compared with those of the control group, the mRNA levels of

Caspase — 7 and Caspase —3 in GPs group were increased( P <0.01), and the mRNA levels of Bcl2L12 were decreased (P <

0.01). Compared with those of the control group, the protein levels of Caspase —7 and Caspase —3 in GPs group were increased

(P<0.01), and the protein levels of Bel2L12 were decreased( P <0.01). Conclusion GPs can inhibit the proliferation of hepa-

toma cells, and the mechanism of action may be related to the apoptosis pathway mediated by circ — 0002133/miR - 182/

Bel2L12 axis.

Keywords : gypenosides ; HCC ; circRNA ;miR — 182 ; apoptosis

HF 4 1955 ( hepatocellular carcinoma, HCC) S 1 55 [l 4 5%
WL RRAE 22— T R TR AR T SR K A 1
SEARCBET R AE [ o e L 4E B IR 1 iG
SIS TARK it S8, 2 MR YT A 3 1R 7 M DI B Ak
7o BRI, BT IR B2 RS R % 8, HCC [RAE 1Y 5 AR AR
TBARARAR  BRAE 94 60 J7 HCC st 70, i, ik s ™
08 ) Bk R A A5 SRR 1 HCC 12 A W ’E M0 R 22 A A998
JPALG AR AE WA Y], Rl AR ST FE W, BRIk RNA (circular
RNA, circRNA) FEVF 229 19 2 25 Fnadh Jig bl 75 28 56 2 M 1R
A1 BAT R B ARSI 0T . PR, circRNAs J
1752454 /N RNA ( microRNA , miRNA ) ¥ £3 5 8 5 F[6] I mR-
NA HYREPRE ok L LT B ) SR, cireRNA £E HCC
(IR 1% A AE 10 43 F LI AE AR KRR A SR AR 0. Il B
circRNA K H 5 miRNA B8 FI3RAR HCC 1 & L il Fn ik )
TRAE BT AR AR SR T RS B O  EE

R MR R, A & m R AR R, SR
TEFH WY B2 00T, BUR X Bee O o i b R E L S
BE2f, o AT B R LS A IS IR BB 35, X HCC B35
ST TEN WA o P BRI 9 03 o B B0 gk
ik A Ak JIF 988 2 09 I SR A T 4R 2 IE T L M A2
RAG AL, 5 |6 0 i 21 i 2 981, At e v 2k 2% 4, 98
RS R R TN, BB i Rz st o e
JFF36 R A RAEIR,, B2 0 R 10 A A7 IO e RN G 8 T R L T
S VRSB EA TR MR TR 14 v B L AT
FLAT (R0 25 0 R T AV 1) P 2R R T g A T 1
ITRe LT AL e vh 245 04, A5 15 40 25 25 /< Mg A
FH, I FZ R B RSB AT (gypenosides, GPs) . B3
SEG R B, GPs HAT U Pu Al (B 0B R I B e A% | O
I LA iR A 3 7 A

ARG & B, Bel -2 KR LY Bel2 FEEE T 12
(Bcl2 like protein 12,Bcl2L12) , 5JFA Bel -2 ZEH5E A 51 A A,
1 T H AN AT T (5 5 A RR 2 ), Bel2L12 6 R HAT & 2 7))
SRR T IR A R WF 5 & B, GPs T 2
Bel2L12 45 ) 40 i 4 T 05 T 2 ik AP IR R R 0B 1 T
WERR TR 57 7 5 R 0 K A R SR B AN T 4 R A R A2 B o
75 GPs figfigal i 5 Bel2L12 K [ i 4 AL & 4% 50 e 59
YEF s HIL, ABFIT B 15T circRNA — miRNA — mRNA % 5
IR T g A R TR I ) L B 8 B i X L ) TR
fER.

1 MRl5FE
1.1 BeRLI2 By 2 3 o7 £ fF 207 R A BE R 3E 5 s KAEx
M S TIA Bel2L12 2755 HCC A6, 1 5E7E TCGA %Y
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I P v G 2R TR SR AR GBI B L A0 374 {91 IR M T 9 2H 41
(LIHC) F1 50 flHE MR 202 o SIBROREAF e P 7030 e # 55
Bl X I ST (o 061 K AR A 4 5T e ) I R R B A A
R 3.6.3 A, i F“ limma” “ beeswarm” A “ survival ” 2 7 £
Xf Bel2L12 38 E AT 22 5 40 M AR A7 20 B, DL RO g 3 3k
Bel2L12 4RI AERIFI TNM 23301 B R OCPEEA T 2047 o

1.2 ceRNA WMz 54, F A1 A miRanda F1 targetscan
BHE TN TR 10 254 BCL2L12 (1 miRNA, 4R 5 A cir-
cAtlas I circRNADisease Tl T fFE 0] LI5S i miRNA 2%
A0 circRNA . )5, F cytoscape #R{4-22: i ceRNA 45 A,
1.3 i sk & IR 2020 48 6 —2021 4E 4 1
AL 348 JiivRg B e AT R SR 12 0 4% 32 AP BT RGBT Y
JHE B3 9 1), o HCC 2GRN R 9 55 20 SR AR A 9 X
A3 N B F B9 S BRI 2 em B9 A1 BRI AL 21, B T AR
1, 03 e o LS AR AL A TR 255 80 . 9 Bl B v, 55 5
B, 24 ), 450 42 ~ 71 2 U 4RERY 56 %, 1% I Edmondson —
Steiner FrifE, I + 11 (I + IVEIM0A 4.5 6], AT SR R i
RIS T PR IRTT 697 7 BT AR DI BR
AWESE 38 i 1L T A R R B AR P 2 DR o AL, 18 B AL
= :20220661 ,,

1.4 Z4  GPs, W% RFAEYPHHARA A (S NF -
201910) 4RBCRIE ML Bl , 46 98% , Hikg UVI8% .

LS ZERFAAMAE  DNA S sl & (45 : W0008, b
SRR AR A A): oRT - PCR A & (#t5:
962103H27W36, I iX % [ %% s AE W BH A FR /A2 7] ) 5 miRNA
cDNA Synthesis Kit . miRNA qPCR Assay Kit( g it 28 YR
AR s BCA 2 11 B 2 11050) & (L5 : 20210425, BipJH
IRAEAD R A R W) 5 Caspase =7 — 477 (HE5:94928) |
Caspase — 3 —$i (it 5:9662S) , #) ) H 3£ [H Cell Signaling
Technology 23] ; Bel2L12 —4 (L5 : AB11305623 , -t 5t #58 7%
HPHEARA IR s GAPDH Hifk (s =L W HAA R A
Al s P S SEL3 Ut R R A R AR . 2 H
AT (B 7180 B, HAS H A7 w] ) s PCR 471G {3 (2
5 : QuantStudio 3, 3£ [& Applied Biosystems 2] ) 5 B kA (5
5 : PowerPac1645050, 25 [# Bio — rad 2\ ) ) ; 55 AL (5,
Trans — Blot Turbo1704150, 3% [E Bio — rad /A &]) ; B (M5,
Tanon - 5200, _E¥#fERAERHEARAF) o

1.6 et 2 & PCR 4 A& 41 4 circ - 0002133 \miR -
182 .Bcl2L12 mRNA % ik Trizol AbFH 4 40 T E4H 40, FH miR-
NeasyMinii A7) & HE IS 21 AT ZH 405 RNA | #% miSeript I RT
B G UL TR 4H DNA B4R 5 S8 5%, #% miSeript SYBR
Green PCR iz & FC 948 SR & J5 64T 40 DMEFR A9
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SN o G5 RARXTE BT R A ACH B B R 27 24 ik
AT E R LRI YT 1,

1.7 @ik AR Ao HCC 41 F (HepG2) My H £ H
BRI 0 (ATCC) [ FETS N 15% Ji5 4= 135 i) DMEM 1537 3%
1, T 5% CO, Figrpii b 37 CHigf. W20 I I B AR 1 2
80% ~90% ,H4 2 ML 15 75 W AR A IRV AL, 11 o6 O8O0 T A A 2>
Y PBS, B2 SR PBS S840 fih 40l , vhk J5 oK PBS
{8\ WL, T 4% (4 20 4 PBS AR T4, A 3 G AL
mlL [JEER R AL, 5 T A 3 mL By SRl & 1k iE AL,
S SR THLIE 020 D, A 58 40 i R IR I B g o b, A
1000 r/min Z&fF N ES.C 3 min, 5 B3, INAGE 56 420 i 15 77
W IR ST AN S LA MIAE AR . dife 4> Control 215 GPs 41, JiF
FEA A SE 4 DMEM B 5755, GPs 41 [ 250 wg/mlL % 2455
FREEH TR

1.8 CCK -8 34l GPs xt HepG2 £ A 41 %1 & 3 0 26 25 ik
JE il e HepG2 21 L B, 7€ 96 FLAR b B2 4 i 2, 7L
25200 mL, FRALANEEL =1 x 10° 4, AL i 6 AL, Frdl
MAMGRE 5, 4351 F 1224 48 h AERFLINA 10 mL CCK -8 il
W, B IR BURAIE A T BE 57 2 h(37 °C, 5% CO,) . HIMbx
AR 450 nm AbWOGEE(E , AR 4% OD {E 55 40 M il 2. 40
MG 1% = (0D finzhi4l - OD %5 [ 4H)/( OD Xf i 4H - OD %5
H4L) x 100% ; 2RI 5% =1 - Z0H3E 07 . MRIEESRITH
1G5, I 25 IR JEE

1.9 XK &4 40 4 fk A Jl 3 TR VH AL 40 1 ~
2 min, JIASHEFRIEL LT A SURE, SR 5 B 58 AT VR ) M, s
PG SIRIT 6 fLAR, AR E T4 5% CO, 1) 37 CiRAE P
P E ENGRESS . MITCRE R E REIE . PBS URIR)E , A0 HIAR I
ANFSTHIMAAF 5 57 H i & o 7EAH 22 WA T 4K15 0,
12 .24 h WIS . QUITATS [ R a0 E T [ 1 - (BIX X
h/25[X 0 h) ] x100% 3%,

1.10 qRT - PCR # il & # %4 i # Caspase — 3, Caspase — 7,
Bel2L12 mRNA %35 SR qRT — PCR 24l RNA 3k, ]
miRNeasyMinii {77 &5 £ B 4% 41 B I 41 40 & RNA | 4 miSeript
I RT 350 G UL B HEAT R 4 DNA 23[R )5 S %% ¢, % miSeript
SYBR Green PCR SYBRGreenMaterMix 277 &5 fic, il 47 484 Jsz i A&
RIGHAT 40 DEFH Y SN, ] TRIzol 12 (Tnvitrogen )
P BRI 51T HepG2 A AY RNA $2HL, SRJ5 , IG5 5%
B S YLD K RNA 5% 5080 cDNA - I3 TG0 A ) 66 [
{9 mRNA JKF- 7E LT ROMAA R P72 95 °C 10 min, 95 C
15 5,60 °C 1 min, 3 40 KAEFF; 95 C 15 5,60 C 1 min, Z55%
HIXFE BT R A ACH 35 SR A 27 22 “ ikt A7 B4y
Mro SEEGPRd SIS AL 1,

1.11  Western Blot 3% 4 31| & 41 40 i Caspase — 7 , Caspase — 3,
Bel2L12 Z& B &k PBS 73 HINGEUEAS AN 3 W, 25 F R
TS B IR, oK E L 30 ming Z2KIRST IS Fe#e 2
LS5mL BLOEP, T4 °C,12 500 /min 2.0 15 min, %
BCA 3 (5 Bl G E HepG2 A K . e ER
A JETEVKIE [ FE, 48 SDS — PAGE HLJK )5, %% 2 PVDF
JIEE, 3006 LU B — e, 4 C H AR, TBST ¥E¥ 3 1k, Bk
10 min, LA HRP ARICHY 5T, FCHIA ROGUR I e 1

e b R R ROEH, BTG, R A RS R
BEIE A 30T AR B A4S R, Ll GAPDH Sy N 2 1R,
X AR REAT 00T

#1 51WF5
B AR 519751
miR - 182 5'= TTTGGCAATGGTAGAACTCACACT -3°
U6 5'= CGCTTCGGAGCACATATAC -3°

circ — 0002133 F:5—= CCTTGTTTCAGGGTTCATAGTGGCG -3~

R:5"- AGACCCTCTGGGCACAGGACAAC -3~

Caspase —7 F:5'= GTTTTCCCAAAGCTGCCCTC -3~
R:5'- GCACAGTCCTGATCATCGGT -3~
Caspase — 3 F:5- GAGCTTGGAACGGTACGCTA -3~
R:5'- GAGTCCACTGACTTGCTCCC -3~
Bel2L12 F:5'- CTGGCCCAGCCTCTTCC -3~
R:5'- GCACAGTCCTGATCATCGGT -3~
GAPDH F:5- CAGGAGGCATTGCTGATGAT -3~

R:5"- GAAGGCTGGGGCTCATTT -3~

112 gitFFE rASRENED 3 AR mr
{H + bRifE2E . W] SPSS 23. 0 AR HEA T AU GE 110 BT, R FH #
RIZE )7 224007 T HE R L & + 5 F25% , 220 ] LR TS T £
Ji 25T, ZALRIPT G LLACR F LSD — ¢ K56, P <0.05 257
EENIES -8

2 #R

2.1 Bel2LI12 #E#A HCC #k# B R £ BB 20 TC-
GA BUHiE PE 4 S 7R, Bel2L12 & LIHC 4 3£k B E T
(KT X TA) JFEIR R L, % Bel2 L12 5 4E §% 4 51 F1 TNM

2 Bel2L12 FEHF A5 AT A0S 2 BT

I RAFFAE BB () PAE
AERY 370 0.048
(T vs 1) 401 0.037
A 347 0.035
Mvs T 257 0.009
mvs T 256 0.072
IV ovs 1 176 0.527
mvs I 171 0.481
IVvs T 91 0.192
IV vs 0 90 0.306
G 366 1.033 e -04
G2 vs Gl 232 0.159
G3 vs Gl 177 8.993 e — 04
G4 vs Gl 67 0.004
G3 vs G2 299 0.001
G4 vs G2 189 0.007
G4 vs G3 134 0.115
T 368 0.011
T2 vs T1 275 0.021
T3 vs Tl 261 0.056
T4 vs Tl 194 0.069
T3 vs T2 174 0.782
T4 vs T2 107 0.022
T4 vs T3 93 0.026
N
NI vs NO 256 0.868
M
MI vs MO 270 0.608
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SR AR (£ 2) o 5 Bel2L12 HCC SB35 B A A7 i ) FUAI
Bel2L12 HCC [ 4 (4 T XV 1B) .

2.2 ceRNA W % miRanda F targetscan 48 22 #0171 10
ANgE4A BCL2L12 f) miRNA ; circAtlas F1 circRNADisease Tl |
13 5 miRNA 454 1) circRNA ; cytoscape 3422 ceRNA [
2RI A XV 2 B

2.3 W& R BT 4 4 circ - 0002133 \miR - 182 Bcl2L.12 mRNA
FHEAF  HESH R, AL cire — 0002133 mRNA F#IK
(P<0.01); miR - 182 Bcl2L12 mRNA F} & (P <0.01), W,
3

2.4 FREKE GPs 3t HepG2 40 jL7& 89 %" CCK - 8 ik
R AT B (8] 9 (12,24 48 h) GPs XF 4G I sgm, 5
Control ZHAH LG, GPs 41 40 0 75 7 B B [, H. 250 wl/mg GPs
T 24 b5, 0 A0S RO, A BTNV 4

2.5 GPs 3t HepG2 45 fiE % 09 % vm RIJRSERER K
Wi, 15 Control ZAH L, GPs 41X} HepG2 i 4H i A7 W e i1y 41
YEMo WAd sTXIA S,

2.6 &% 40 F Caspase — 7, Caspase — 3 Bcl2L12 mRNA %
kK F 5 Control 4 H %, GPs 4 40 Jifd tp Caspase — 7.
Caspase =3 mRNA F}75 (P <0.01),Bcl2L12 mRNA [&K (P <
0.01), WEl6,

2.7 A4 4% Caspase — 7 Caspase —3 Bel2L12 & & & 35 K
F 5 Control 4 %5, GPs 40 4l it # Caspase — 7, Caspase — 3
K TPTHES (P <0.01) ,Bel2L12 & /K FREAR (P <0.01) .
WK T,

3 g

% 2020 A (WAl 11, HCC J& 55 7S K IR #i2 Wi (W 98 e , 2
5 = KA WL e AU T SR A [R] -t R i = BT AR T
S RE IR KRS HOC [R5 1 2 SR I 35 2%
R, miRNA fF27E 58 3235, ;X6 HCC (2l 697 B
o G g A Y R R X T I R S e 2 A %
ST T IRSE R, cireRNA Ho gk bk RNA R, JF: FL
AR HCHTAMZ A R RNA 224500 37 B0 A E 4 22 1, 3Ropk
RNA WBEAEVF 2800 T R B 2R, B8 o FL kA i 08 <7
FFEAE YA e i 3 B, (s 0 75 S O AR A A N B
LW mRRE

circRNAs J&— 2557 19 99 7 1 9 4i #5 RNA (Non — coding
RNA,ncRNA) 73F, BAT 2 i 47 S0 7 1 B AR Ak 7™ A 1
WEAILM ARG, X ERE TI1RA 58] 3" M Poly
(A)RE"™, w5 it RNA ¥ (RNA - seq) FUH L4 f5
B T HE MBI O 2 SE AL & i A 0 1R o 38 78 0T cireR-
NAs, FIILTES miRNA DRE R #AE T30 miRNA T34 )
AT VER {5258 B cireRNA — miRNA — mRNA #li i 2 8 5
JURMEAE ST DG BN, cirePLEKHM3 7 B S 95 oo 2o 7 42
miR — 9/BRCA1/DNAJB6/KLF4/AKT1 %l % ¥& #0988 1 F™ .
£ HCC o, — 26ty i m T Kt cireRNA FEAE, BT IEN
miRNA (7GR04, 5 miRNA A A AR, A IR E R, 7
4R RNA ¢ireMTO1 /£ miRNA - 9 [ 434 1) HCC i ™,
SOX9 S [ H 4k RNA circ - FOXP1 3 53 ¥ 45 miR — 875 - 3p
FimiR — 421 {2 3 T 20 0 08 9 2 22 miRINA ) 25 98 01 2 fiE

A B C
- 2.0
1.5 25m .
|
## #1549 bl 1 207
' 1.0 *® iy
= & = 1.5
Be = 1.0 =
a = = = 1.0-
S 0.5+ T 5 "
7 E 0.5 8
£ 2 0.5
0.0- 0.0- 0.0-
EEa FFE4 BEA KB By KR4
oo HIESSUIHIL,P <0.01(n=9),
€3 44 circ — 0002133 .miR — 182 .Bcl2L12 mRNA ik /K
A B C
4 = 4 1.5
%k
X«
g g *ﬁé 1.0 x
E 24 E 24 z
7 7 n
§_ g ] S 0.5+
d 1 d £
0- 0- 0.0-

Control#l GPs#4

x5 Control 41, P <0.05; =

Control4l GPs#4

Control4l GPs4

% 5 Control 4] 3 ,P <0.01(n=3),

K6 454 Caspase —7 ,Caspase —3 . Bcl2L1.12 mRNA FiA /K-
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>
w

Caspase-7/GAPDH
Caspase-3/GAPDH

. *k
ul_l

Control4l GPs4l

D
1.5 Caspase-7 ﬁ

0.0-
Control4l GPs#

(9]

*%
1.0 Caspase-3 -
0.0-

Control4l GPs#l Control]l  GPs4

20kD
30kD
37kD

Bcl2L12/GAPDH

\

e x x5 Control 2H 4, P <0.01(n=3),

Bl 7 #4240l Caspase —7 Caspase — 3 \Bel2L12 B (4 ik /K T
TEJLT B A i R b #0551 12 IS, SR 1T, 387 % BT
circRNAs 78 HCC Fpp S W 35 1 1 22 18 3 U RE AT 5 1 —
LY

miRNA &2 phy Py JELIE R 4 0 10 4 BB 240 22 DM IR
gD R RNA 23T, BATEShREY) T 5 55 5 J5 3L IR 3%
PR TER T R B R B E L, A WS R B miR-
NA SRR 2R ) 2 B 7E 1912 W7 2 B 10 B A bR S .
1T 5 T A A 2 22 (1 90F 4 26 W miR — 182 2 5 Ji ik 14 2% 70
JE& AL A A 20 I B I A AR R L A R E 2 TR 1 3
AbEERS . MISESZIRAE AW miR - 182 Fik T 6 A2 HCC
HAVHE AN 2 rp AR L . BRFRgs SRR . I/ B
FIF I R A7 7 25 57 363K 9 miRNA, For L miR - 182 - Sp 43k
B RE B . miR - 182 76 2R o S ek, O
SRR AR 0 miR - 182 T JAFE R I K T 1
(MTSS1) & 5)iF4nifsE (HCC) #5887 . % F miR - 182 Bi
WU B 72 I ST PP i) Bel2L12% 3§ HL Bel2L12 7] LU7E 2%
B 5 ALY Caspase — 3/7 % K A0 40 M g1 -, 5% —
AR R T 2 B R AR R T N, 26 DL EBESE A
b TR S AECTE T X — IR LR T X IR 4 R A
JE PR

Bel2L12 HA7 5 Caspase — 7 HIH /AN R HE J7, 7T L
7E Caspase — 3/7 Y% B9 /K b A0 4ok 06 05 94 1215 5 1
B AN TR A R R T T 2 2 0 A W A R
ST R HLE . RO T, AR R T
SRVHZ KA S BCTEFI | IR B R R PR
(B TR . SR A T 1 20 B U T 2 20 B T 1 T R
Bz —, FEMT MG R o (5B Caspase -9 [T K

P, Caspase =9 V) #E| T iiF Caspase —3 F Caspase — 7 i#— 4
SECAN M T i ST R B, Bel2L12 2k AR
CytC 1) B it 2k Caspase — 9 (¥ 38 1 , T 2 i 2T F 4 30 il
Caspase — 7 1f 4k LA K |37 Caspase — 3 FERPEIIHIF] oB - fhik
A, B Caspase — 3 T4k, S R0 1A R 5 A, 41 i
FET AR MR T 55 10 0850 . KRR R, 2 B 30853 v]
A SRR AR TS SR AN T 1 ZBCHE (gynostemma
pentaphyllum ) J& & #5 B4 B & 1 22 4F A B e A A ), B 1
IRHE AN, HE & A A S B R AT TR 2 — . &
J g e P R AR G2 SR AR T ) iC B OHAT I P R
it SRR A HE IR AL AR S k. BB A 2R
BT AL B B W IR MR T R A
EERTE RS GPs FEE . HeAh, A BFSE F R GPs K
FiFE T O R S R B R 0 AR /N2 g AS49 AR it R
I8 Hep3B 4t 57

I AHFFE L cire — 0002133/miR - 182/Bel2112 %l 4
AR BE—RGEHA S A 08 T3 HCC (9820 & GPs X
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