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Abstract: Objective To investigate the effects of 17-hydroxyjolkinolide B (HIB) on apoptosis of human hepatocellular carcinoma
cells based on network pharmacology and to analyze the possible mechanisms. Methods Network pharmacology was used to screen
the targets of HJB action, construct target networks and protein-protein interactions (PPI) networks, and predict the potential targets of
HIJB anti-hepatocellular carcinoma action and related pathways. HepG2 cells were treated with 0 (blank control), 2.5, 5, 10, 20, 40 and
80 umol/L of HJB for 24, 48 and 72 h, and the proliferative activities of the cells in each group were detected by CCK-8 assay. After
HepG2 cells were treated with 0 (blank control), 5, 10 and 20 umol/L of HIB for 48 h, apoptosis of cells in each group was detected
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by Annexin V-FITC/PI double staining, mitochondrial membrane potential changes of the cells were observed by JC-1 staining,
and reactive oxygen species levels of the cells were observed by DCFH-DA staining. Western blot assay was performed to detect
mitochondrial apoptosis of cells and the proliferative activity of cells in each group. Western blotting assay was used to detect the
mitochondrial apoptosis and protein expression changes related to PI3K-Akt signaling pathway in each group. Results The
network pharmacological prediction yielded 291 common targets between HIB and hepatocellular carcinoma; KEGG enrichment
analysis showed that the results of HIB treatment for hepatocellular carcinoma were mainly in the signaling pathways of cancer
pathway, proteoglycans in cancer, lipids and atherosclerosis, and PI3K-Akt signaling pathway and the time-dose related significant
inhibition of HepG?2 cell proliferation by HIB. Compared with the blank control group, after the action of HIB, the cellular reactive
oxygen species level, apoptosis rate, Bax, Cyt C, cleaved caspase-9, cleaved caspase-3 protein levels were increased in a
concentration-dependent manner (P < 0.05), and the mitochondria’s membrane potential, Bcl-2, p-PI3K, and p-Akt protein
The study showed that HJB inhibited the value-added of
hepatocellular carcinoma HepG2 cells and promoted apoptosis of HepG2 cells, and the mechanism may be related to the PI3K -Akt

expression were significantly reduced (P < 0.05). Conclusion

pathway mediating the mitochondrial apoptotic pathway.
Key words: 17-hydroxy-hippocampal lactone B; lycopodium macrocarpon; liver cancer; network pharmacology; PI3K-Akt pathway;

mitochondrial apoptosis

RFTEREJE T RERE 2 F R ARy, T
WIEPE (MR ATZ), FEAEGE RS, R
BEORERIE AR BRI 25 HEAE F, WHCR A “ DL
B MVRIT RS, F T XU . A% DL K
AKEE T E B AR AR E KA S KRR,
FF e e F e AR 5897, A T Hu A AR g
S0, AR TR R A AT AT A R B R RRAR S R o 2
HERRAF b G2k &) (FDTs) 24, Jd 17-
F-H KRS B (HIB) S MERGR, 42 TR 4
F AN 2 4 2 B AP 9 3 B SHL St 0 e o 9 A 365 7L e
it e S R 20 X I P v e, R
3T AL 00 ] e e 0 P P o e e
A B S R 4 M E T 45T, {H& HIB X R
FHOCH T SR, VE RN AS B . JhE 2 5
FACFET ) B R, vl JRP e 2 A o DAL 11 S8 A T O
JgR 2z —, TEIGARMR A g mEAL S, i E
FFEE B R S RIBE T 3R PR Bk, JExd At
PAME T HZE MR PR, Rk, R &R
BMPUPE LY C ROV It R B Z T M. TEHT
it R R, A 2 SRR R g A B AR
M RIRTEPERL Y, ST PSR A B R
SOV, AHIE T HE N 4 2 3 0O TR SIS HRT HIB
Xof i HepG2 20 M 34 4 (1 400 1) 4 FH e L5 S 1
AR SCHL, AR EE R 2R o) T B 2 )T
FIR LRI -

1 #H
1.1 “AAE
A HepG2 ZHiui B E AR =R gife g (525

SCSP-510).
1.2 YRR

HIB HH 5% 57 MG R B 57 Bt = 24 L 2 19T 7 B £ X
(i & 7 > 98%); DMEM k% (k%5
CM15019) I H AL s R RHE R FHE AR AR R
JRAE G (525 086-150) W [ B 5 4E AR A WL
RARAF]; ZfEMREER-3 (cleaved Caspase-
3) Puik (185 9664). B tkE4H -2 (Bel-2) $ii
i (18%5 4223T). Bel-2 98 X & (Bax) Fifk
(185 2772). dHlfita® C (Cyt CO) Hifk (185
4280T). EHMEF B (Akt) Pufk (185 92728).
W IR BEALEE 3 W (PI3K) Fifk (£85 4249S).
iRk PI3K (p-PI3K) #ifk (185 4228S). WK
1k Akt (p-Akt) itk (525 4060S) ¥ H 3£ [H CST
AT ERHEAR (BP9 C0203). HER - 8%
R (TR5 C0222). 4ifitHutm&-8 (1h5
C0038) ¥ T FilgH =~ RAEMRHEAIRA A JC-
R IR s AN S S A 5 W [ =
KGA1904). I V (Annexin V) - A HUR
KNE (FITC) /MUALLE (P XG40 -7
& (15 KGA1102). BCA EAMEAFE&E (ks
KGPBCA). JEMAMNAF & (T85 KGT010-1)
B TAL IR IR A G BR A A
1.3 EENE

LSM710 B30l 4 # 3t S AR B s 1 1 48 ]
Zeiss 73 EM208S B4 HL T A W 1 Aif 2= KA
Al EARIRIE IR B 7R 4609 H 32 [E Thermo Fisher
Scientific 24 #]; FACS Calibur %7 40 A H 36



EI90EBFE12H 2024 FE 128 AR & 5l &

Drugs & Clinic

Vol. 39 No.12 December 2024 - 3067 -

[E BD 2 7 ; Power/PAC3000 % #3431 F 3% [ Bio-
Rad A #].
2 Fk
2.1 HIJB #4758 3R EY

it PubChem %(#E /% (https://pubchem.ncbi.
nlm.nlh.Gov/). PharmMapper #4 % Chttp://lilab-
ecust.cn/pharmmapper/index.html), il t 5 HIB Flf
XF N IAE FHEE p,  FFdid Cytoscape 3.9.1 B AFi#E4T
AT ARAL AL
2.2 FFREEEmEE =R EY

PL “liver cancer” ALl &= i %%, @ iL
GeneCards Chttps://www.Genecards.org/) 1EZE N
do /R AL TR E (OMIM, http://OMIM.org/) %%
X} IR B s EAT 073 o K HOB I s R0 P I 5 24T
L, FIH Venny ¥ 5147 247, 3REL HIB 697 I
g (TR AR RS S
23 ERK-EBFRMEEER (PPD WNESHS
¥ EE R 3R BY

¥ STRING (https://STRING-db.org/) H#
SIFTAE 2.2 TU RSB AS SR R, R
FE A IhRERIRE PPI M4 . Hathgdi T A
Cytoscape 3.9.1 #ff, FHHHNEM “Network
Analyzer” T2 X8 A5 AH BAE 23475007, IF
FH I Centiscape 2.2 i fF K ifiiEt% o8 5, AT
FRBLE M 25 b BAT SR ) IR i I X e
SIHTRITRE AP IR, BT AR PP 4% B R0 Hh A%
OFL R
24 EEXE (GO) Wt EEMRHAERSER
HENEE (KEGG) BREESN

9 T IR N B A 0 40 H A% 0 B RS AR 2 T
e EATLE S T RS AEAE LA, A Fi R H
T Metascape “F- & (https://www.metascape.org) X
£ 2.3 TiUF i e i R O #2247 GO F KEGG 1
HEESN, T EEMHE R KEGG @ E %
g ot &4 R, K wF M M WA B
( http://www.bioinformatics. com.cn/) “F & %
KEGG i i & £ 1) I &
2.5 HFXHE

M PubChem K4f& % it T~ #4521 HIB [ 3D &5
¥, H5 N AutoDockTools # At HHEAT TiiAb# . [F]
W, i PDB i ks AR 4y THE A, SERK
ZJa M A PyMOL T EA%Ex PDB 3Cf1 1 454
MR RAER B . A, B H

AutoDockTools At X} 2 [ 45 #4 3E47 &5 7 s i
AT IR T, 2 e B A AT T8 7E 70
PERARES R, W Pymol #4347 AT WAL AL T
2.6 CCK-8 EZNmpRFIER

MR T 5 10% 52 17 1 78 4 8 9 4
W, HRAE 37 CL 5% CO: R TR, HEH
HBENGT AR AR . A5 FH i 2 1 O 4 PRLSEA T VAL
SR BRI, K AR 1.0X 104N /mL [FIRFE .
ZJE¥ 200 pL IR AR EE RN 2] 96 FLANARES FRAR
H, FRAREERESR 24 ho MRAEAHOCSCIRIRIED 121, R
F 0. 2.5, 5. 10 20. 40. 80 pmol/L HIB kbFH4H
Jo, AGFLEA] 550N 24, 48, 72 h. AEHILEHE,
FE &S RN 20 pL CCK-8 X7, [ J5 ¥4 i 55
FWEH N EAL 37 CHEFHRMAF, HE 2 h. ¥
BE WG, BB 5T ACE 450 nm FIEK Tl
TR (4D 1H.

AHFTER = (A wn—A wemz) | (A sram—A wenz)
2.7 Annexin V-FITC/PI J:#&MABDAT-F

TEAHARA: KX B, B 5.0 X 10° Ay/mL 40 i
BRI 6 FLAEMEE TR T, H59R0EE 24 ho
AR, K 0. 5. 100 20 pmol/L HIB AL 4H
Ml 48 h J&, UK. WRIRANAE, IONHRRTH] &L
Annexin V-FITC. PI Y-y FT 457, fFE IR M4 T,
Y4B B T HE AL B 30 min, @40 1L
R, 5 B M A s T A BRI, DT RS AN TR 9
& HIB X4 B 8 T 520
2.8 AO/EB EVEMPBATRAS

WA 2.6 TN Frithid (AN o 4LoRmE, X4
HEATAHRL 25 DR BRI B 5% o 0 FH B R R 4% i )
YT 2 XTI, 75 AO/EB WG E UL A,
i) 6 FLAR AL A0 EB 4475 5 uL,
TEMAR G, Ao R R ), AR 4
WS . 25, KEEFEBURE T 4 CH)
UKFETR, R T E 15mine RAHLRER
T R 25 S 2H 20 P R0 ) ORI A T VR A R 5
ICEAM A AR, s H SR A A A T
ST
2.9 DCFH-DA ZE&MGEMRTL

TR 2.6 TR W gl o 4177k T 0 4. R
TEMEEAT AT SOP AT IR, 1 e A AT
Ve, WRRAR)E, AT MIERREERE, a0
ML SEREFLE 37 CHIZAE T E 20 min, R
1T ST 4 M PAY £ e A AT S A



+3068 EI9HEFE12H 2024FE12H

AR b A

Drugs & Clinic Vol. 39 No.12 December 2024

2.10 JC-1 & EMMERAFRE I

I8 2.6 TN 40> 5 54T A . AEVEA
2R LA LT (1 AR AR, AR JC-1 337 & 1 20 Bt
ITSREIHRE. B, STAMRETIRR, PRGBS
B, MR RER JC-1 Qetil, ZJEAE
37 CIZAE N 4T 20 min Y55, W &I E 52U ,
i 1 X Buffer SWBATAMEATEGS, e KA R
FUGH BSOS 200 PRAE A 1 2 R Ak FBE vl A7 A8 Ak 3R AT 52
BT
2.11 Western blotting %% 2 i (A F T iR E Fn
PI3K-Akt {E S BEEAXEBMFRIA

RAE 2.6 TN A0M /4%, AT 254
AEFE . p At S H A TR, R L E TUKIS
AT MR T, RS 30 min ZELARGHM . B
J&, TGRS N A &0 20 min FREUAHA AR
F. i BCA VA& B RE ML VR B o 2 ok, i
F - e BE R R AN — 5% TN M Ik Bt A F vk (SDS-
PAGE) X i& 548 1 Ji5 2 FIRE i AT 20 B8 FRVK S8 A
Je, R R B R 3 R w9 £ 0% (PVDF)
JIEE b 4 B I 00 %F PVDF JEEHEAT S PR AL,
42 2h, LIBDARRE IS G ARG = CRERG S
bk (TBST) Xf PVDF AT 3 ke ZJa,
B SRR I —PUE 4 CE&F P ELR . R H,
FRUAEF TBST ek, SREMA =L, fE=ERT
W H 2 ho WE G, FIRTEEE, fH ECL &
e AT B R N . f&% J5 . Al Bio-Rad
ChemiDocTM Touch Imaging System X 3417 HgE ',
DU SRR A 260 % . fliF Tmage TV 1.8.0
By HT AT 267 DR B A AT IN &, FiE i P s
SR KA 2 5, VPAl AN [ 2547 Kb 3t 41 il 2
BRSSPI} -AIP
212 GtESH

AL SPSS 26.0 3K A4 AbBEFN > BT U £E 2]
B, HHE R xts Fox, 240 R
BRI Z0M, AR ECR ¢ B, Kikhs
7 0=0.05.
3 #R
3.1 HJBATTATREEBAEERS

j#id PubChem. PharmMapper (¥ ZE 3143 476
/> HIB HVEAERE 5, i1 GeneCards. OMIM %(#E
JESRAT 11 962 /N FH (AR DGR i 5 2540 fi 9
A A B, RS 291 MIEHE A, B HIB VRIT
JF e T FEAE FHSE A, LK 1.

HIB JH4a

11 671

(94.0%)

1 HIB RS EARERFERE
Fig. 1 Venn diagram of HJB targets and liver cancer

disease targets

3.2 PPI W&o Mrfntz 38 mU3REY

¥ 3.1 TR RS 0L A, 8 I B
STRING %347, FHi#id Cytoscape HAF A #AL PPI
2, HIE Lo - RS - B - R ML, LK 2.
i 1T Cytoscape 3.9.1 B H1 1) Centiscape 2.2 fi {4 i
WA O s . BT degree HHES, HELERT 15 17
FRIRE S BN AR -2 (IL-2). BEREERE 3
(CASP3). #AIRWEH 900 ik A FKH 1
(HSP90AAL) . B 5 S EHRFHIEN T 1
(STATD). %55 ADP ZBER G 1 (PARPL). #fk
AR 900 K B JSE Gt 1 (HSP9OAB1). ¥
filf Bl (AktD). 405 AIHEE 42 (CDC42). 4
K724 4 E 2 (GRB2). ALYl 4
VAW BT 2K (PPARA) . M XA S 1
(HMOX D). B4R E Al 2 (MMP2). i =i
AKETF 1 AGFD. e E A 9 (MMP9),
HEAL Y LB 2 (SOD2), W 1. CASP3 54
KR T2 AR E DI ORI . BRI T —Fh
HEMAME TSRS, P LKA IR EG S S
2 CASP3 [0, ATl R 4R MO T PRk s 2t
Fof 2 i@id Western blotting 7A#R 7T HIB J& 5l il
RRART T IR A5 5 AN HepG2 AN T .
3.3 GO 1 KEGG #BREE D

YRR EE R, PR 15 MO A,
Metascape 7387, K43 309 > GO &4 H A 64 %
KEGG ##. W GO E&45 M, XA,
Wi 73 F oy 7 Dhee 4% i P AERHTHER, A e
N At v S 011411 b W i e ) AN = K
b U AN S 8 e i Y L R e Y N S S A
MZH 2 FEALFEE & ficolin-1 HOURLIES . 22 4H
. B ficolin-1 [HURL . 20 FRAR AR BRR S8
TR EEARE - E RS R AR &



HI9EFE12H 202412 H AR HwH%AE  Drugs & Clinic Vol. 39 No.12 December 2024  + 3069 -

FISEGZE G WSS S EOFEE SRR 20 R S0 BCRREREAG . 1T 51 iR AT PI3K-Akt
BERREELE G, WK 2. KEGG BHEEENA 3, {55 K A5 5 I, FiEHE PI3K-Akt 3@ R HEAT
HIB V697 e R AR T i i B . e e SRR,

Hepatits C i
Growith normane R o
synthesis, secretion

Longewty regulating
Nofidsidomsinréatty

Pfﬁgﬁlg%ﬁmq Prolaciin signaling
_pgthway pathway
"MicroRNAS in cancef alcoholic liver iseass

‘ongevity regulating

'%%/%/ % ’fﬂfe‘m{rﬁm;;’. <

’ 744 7 : tomegalovirus
7/ 777 77 S pdrgpamey St
",i/,{// A 2 ap1 signali ling
Jg':‘. _/I} ///{/é TR " _patway =
7 Focal adhesion

tway \;
A Sinding ﬁﬂm e —
—pathway pathway
Colorectal cancer%m p ’
= and atheroscleosis
Tﬁ?“ﬂa' = Influenza A
GRS e 1 rionis
DGR, —— kinase inhibitor
i o SRIPR virus—
S e —— U
__carcinoma__ i
N S S g ——— sanali patway
S N
\s\:%\\éﬁ transendothelial P
}s‘g

Sl ting = —eguiating™

N “ﬁ:ﬁfé@%%mm

o . cardigquapathy
e

SRR Shams”
pathway.
Toxoplasmosis
~ -
Prostate cancer

hemokine signaling

“IL417'Signaling

thway_
JAK-STAT sighaiing Ay
pathway differentiation

El2 Mo - 8-\ - RmE

Fig.2 Component-target-pathway-disease network

#* 1 HIBATTHEZ LIS EENAINESH 2 HIBRITRFEMBERES GO EEN
Table 1 Topological parameters of core target interactions Table 2 GO enrichment analysis of potential targets of
in HJB treatment of liver cancer HJB in the treatment of liver cancer
G Ly NECRIEE Barot ISR GO ID BER ThRe 4 FR eS|

1 IL-2 0.036 0.530 0.148 GO:0048660 15 T- i L4014 5E APt R

2 CASP3 0.035 0.562 0.139 GO0:0000302 ¥t A B APt R

3 HSP90AA1 0.085 0.597 0.114 GO:0006979 Ak B B B APt R

4 STAT1 0.031 0.499 0.168 GO:0048661  IE (A1 1T UL 4H i 385 7 APt R

5 PARP1 0.023 0.500 0.162 G0:1901652  JkKIRM AR

6 HSP90AB1 0.065 0.578 0.119 GO:1904813 & ¢ ficolin-1 [tk i giiljakeay

7 Aktl 0.126 0.621 0.110 G0:0043025 &4k 4 ZH 55

8 CDC42 0.014 0.511 0.162 G0:0101002 ‘&% ficolin-1 [k giiljakey

9 GRB2 0.011 0.503 0.168 GO:0044297  ZHfffAk giiljakeay
10 PPARA 0.023 0.495 0.149 GO:0030425 MR giiljakey
11  HMOX1 0.020 0.503 0.163 G0:0030235  —HMEGHEFR T EESE AT IR
12 MMP2 0.013 0.500 0.169 G0:0019901 AWML E Vol
13 IGF1 0.018 0.523 0.157 GO:0019900  MELs & ST IRE
14 MMP9 0.038 0.545 0.139 G0:0042803 & 15 IR — B AE I 5T IIRE

15 SOD2 0.019 0.503 0.147 G0:0019902  FEMREES: & 5 F e




+3070 - E39HFFE 12 2024FE12H

AR b A

Drugs & Clinic Vol. 39 No.12 December 2024

pathways in cancer
proteoglycans in cancer
lipid and atherosclerosis
prostate cancer
PI3K-Akt signaling pathway
fluid shear stress and atherosclerosis
estrogen signaling pathway
salmonella infection
MAPK signaling pathway
human papillomavirus infection
hepatitis C
hepatitis B
endocrine resistance
diabetic cardiomyopathy
chemical carcinogenesis-receptor activation
age-rage signaling pathway in diabetic complications
h17 cell differentiation
T cell receptor signaling pathway
relaxin signaling pathway
ras signaling pathway
progesterone-mediated oocyte maturation
non-alcoholic fatty liver disease
necroptosis
microRNAs in cancer
JAK-STAT signali meﬁsles
- signaling pathwa
IL-17 sig?laling gathwagll
growth hormone synthesis, secretion and action
Foxo 51gnalm% pathway
focal adhesion
) ) chemokine signaling pathway
chemical carcinogenesis-reactive oxygen species
yersinia infection
viral carcinogenesis
tuberculosis
toxoplasmosis
TNF signaling pathway
signaling pathways regulating pluripotency of stem cells
renal cell carcinoma
rapl signaling pathway
prolactin signaling pathway
pancreatic cancer
osteoclast differentiation
NOD-like receptor signaling pathway
neurotro_Fhin signaling pathway
mTOR signaling pathway
longevity regulating pathway-multiple species
ongevity regulating pathway
leukocyte transendothelial migration
kaposi sarcoma-associated herpesvirus infection
influenza A
human cgomegalovirus infection
IF-1 signalinlg pathway
herpes simplex virus I infection{ e
hepatocellular carcinoma
gnrh signaling pathway
lioma
Epstein-Barr virus in%ection
EGEFR tyrosine kinase inhibitor resistance
C-type lectin receptor signaling pathway
colorectal cancer
breast cancer
. .. apoptosis
alcoholic liver disease

o

—lgP

i

10
0

FERHH
® 50
® 75
9100

0.2

0.4 0.6 0.8
B EL A

3 KEGG BHBSIEE
Fig. 3 KEGG pathway bubble map

34 HFIIEER

T ERSHEHLER 7T HIB % PI3K/Akt/mTOR {3
SHEEIIVER, AFrtiEd PDB $dE 3RS PI3K
(PDB ID: 40YS). Akt (PDB ID: 3096). mTOR

g5,
wxus@,‘\/ ‘A
330 AN

o 87
GLN-6a5 T ,

j\i_i.yé?ig{?.1\>\GLN-649

TYR-496 % _&

=

o~

HIB-PI3K

(PDB ID: 3JBZ) fHEH45H5 HIB #4701 X4,

SRS RAE 4 fiE 3. HHd HIB 5 PI3K.

Akt. mTOR X445 4 H HHEES 51 9-9.08 . —9.36.
—8.04 kJ/mol, FRHEEEMIIKLE

TRP-2456 |

=
{ asp14ss

HIB-Akt HIB-mTOR

4 HFXHE 3D ATLE

Fig. 4 3D visualization of molecular docking



HI9EFE12H 202412 H PN R XYY 3 Drugs & Clinic Vol. 39 No.12 December 2024 + 3071 ¢

%3 HJB SERELEALE 3.5 HJB %t HepG2 ZHi7F/EZR AR
Table 3 Binding energy between HJB and target sites WK 5 Frs, SXTERAAELL, Z901EH 24, 48,
JE A PDB ID 4 4rhg/ (kd mold) 72h J&, HepG2 AMIIAATE R LA FIEAH M
PI3K 40vS -9.08 (2% N %, HIB 15 HepG2 4 48 h [JF4um
Akt 3096 -9.36 FIRE (ICso) N (9.85+0.87) umol/L. #m ik
mTOR 3JBZ —8.04 F HIB TP B E N 5. 102 20 pmol/L.
24h 48h 72h
150 7 150 7 150
s £ S
&:i 100 - ¥ 100 - 3100 -
i 4 S 4 b >
E H ﬂ & sk & *
2 50 1 ﬂ 2504 o & 50 - e
% jé L j@ .
§ o AL 3‘«E\ 0 § o
0 25 10 20 40 80 0 25 5 10 20 40 80 0 25 5 10 20 40 80
HIB 4&&/(pmol~L D) HJB # & /(umol-L ™) HIB ¥ /(umol-L ™)
HXIE4 (0 umol- L™ H#E: *P<0.05 "P<0.01.
*P<0.05 *P<0.01 vs control group (0 umol-L™").
El5 HJIB X HepG2 MBTFHERMEM ( X £s, n=3)
Fig. 5 Effect of HIB on survival rate of HepG2 cells ( xts,n=3)
3.6 HJB %t HepG2 ZRAUET- AV E/ N 3.7 HJB %t HepG2 RAUE T ZS RIS
ExE4bEs, 5. 104 20 pmol/L HIB ZH 4 i AO/EB WGtk REIR, S5 A4

TR EERM (P<0.01), WHE 6. #Ex7 HIB %, 5. 10. 20 pmol/L HIB 44 K& A k4%,
SR TS RE R RSN, F HBEE HIBIREER  A0ARAEAE S, ANz ai4s, 4uiis N, FT-gnpu i

Han, gu R IE TR AR AR B R . w3, JFHEAWREMHE, WE 7.
N
10 7qi @] g )
103 10.18 ,, 2.50 103 4.
102 102 80 1
10" 1 10" 4¢
)09 60 ok
10 100 §
100 0010 10° 104 e
_ bagd HIB 5 pmol L™ jé 40 4 o
(=% =
10* % sk
103. 20 -
10
k 0
14
10 P 5 10 20
10° : 10 : HIB/(umol-L™)
10100 100 100 10° 00 101 100 10° 104
HJIB 10 pmol-L™! HJB 20 pmol-L™!
Annexin V

LAt "P<0.01.
*P <0.01 vs control group.
& 6 HJB % HepG2 MMAAT-ZHEN ( X +s, n=3)
Fig. 6 Effects of HJB on the apoptotic rate of HepG2 cells ( xts,n=3)
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