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Abstract: Objective To explore the potential target and mechanism of total alkaloids of Sophora moorcroftiana (TA-SM) against

hepatocellular carcinoma. Methods Firstly, the network pharmacology method was used to screen the candidate targets and
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enrichment pathways of TA-SM against HCC, and the related network was constructed. The molecular docking technique was used to
suggest the binding activity of six main alkaloid components of Sophora moorcroftiana with potential targets. In vitro, Huh-7 and
HepG2 cells were used as models. CCK-8 method was used to detect the inhibitory effect of TA-SM on the proliferation of Huh-7 and
HepG2 cells. Western Blotting and qRT-PCR experiments were used to determine the expression of related proteins and genes in the
PI3K-Akt signaling pathway. The effect of TA-SM on the weight and tumor volume of mice was evaluated by constructing HepG2
xenograft tumor model in nude mice. The changes of PI3K-Akt pathway were evaluated by Western blotting, qRT-PCR,
immunohistochemistry and immunofluorescence. Apoptosis of tumor cells was detected by TUNEL. The main organ toxicity was
evaluated by HE staining. Results Network pharmacology analysis showed that there were 38 core targets of TA-SM in the treatment
of HCC. There were 654 GO enrichment and 162 KEGG enrichment pathways, involving cancer pathway, PI3K-Akt signaling pathway
and endocrine resistance. Molecular docking showed that the binding energy of the six alkaloids to the key targets of the PI3K-Akt pathway
was less than —20.93 kJ-mol™". In vitro experiments showed that TA-SM inhibited the proliferation of Huh-7 and HepG2 cells in a
concentration-dependent manner in the range of 1-64 ug-mL™!, and down-regulated the protein and mRNA expression of PI3K, Aktl,
GSK3p, p-Akt, p-GSK3p and p-Caspase-9, and up-regulated the protein and mRNA expression of Caspase-9. In vivo experiments
showed that TA-SM inhibited the growth of transplanted tumors and had no obvious toxicity to major organs. PI3K, Aktl, GSK3, p-
Akt, p-GSK3p, p-Caspase-9 protein and gene expression were significantly down-regulated (P < 0.05), and Caspase-9 expression was
increased (P < 0.05). TUNEL staining results showed that the apoptosis rate of tumor cells in sorafenib group and TA-SM group was
significantly higher than that in Saline group (P < 0.001), and the ability of TA-SM group to induce apoptosis of tumor cells was
significantly better than that of sorafenib group. Conclusion Based on network pharmacology screening, it is suggested that TA-SM
may play an anti-HCC role through multiple targets and multiple pathways, among which PI3K-Akt signaling pathway is one of the
key mechanisms. The results of in vitro and in vivo experiments support that TA-SM inhibits the growth of hepatocellular carcinoma
by inhibiting the PI3K-Akt pathway and promoting Caspase-9-related apoptosis.

Key words: network pharmacology; total alkaloids of Sophora moorcroftiana (Wallich.) Benth.ex Baker; hepatocellular carcinoma;
PI3K-Akt signaling pathway; nude mouse xenograft tumor model
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BT 37 C. 5% COM5FFE P HME TR, Fr20 ik
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DELR-V A BRI 2 B IR, 200 mA fEIRTIK %
90 min. /S5 H 5%INEA- =R A1 1 h, BERRLL
HFHASH QuickBlock™: 13 4] 15~30 min. —#T
PI3K. Aktl. GSK3B. Caspase-9. p-Akt. p-GSK3p.
p-Caspase-9. GAPDH (1 : 30000, 1:20000. 1 :
30000, 1:8000. 1:25000. 1:5000. 1:5000.
1:40000) 4 CH#H 12~18h, Eif P 30 min J5
[ —HT, 1XTBST Y 5 K, HHK 6 min. £3T
% IgG-HRP —#T 1 : 10 000 FifE, =IEHFHE 1 h,
TBST ¥ 5 k3L 30 min. BEGHED B2 K&
Hei, BEGERS, KA Image T 8% 8 A 46 i3k
1T & BT

2.2.4 qRT-PCR 240 FIFH DS ekl aififEt, i
E311f) DNA 8 RNA 7> 745 & R R ME S K
F ARn BMETHEAEARE (CAHD, 45EtriEii
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Table 1 Primer sequences

il ElkZ 2l
PI3K Forward: CCCCTCCATCAACTTCTTCA
Reverse: CGGTTGCCTACTGGTTCAAT
Aktl Forward: ATGAACGACGTAGCCATTGTG
Reverse: TTGTAGCCAATAAAGGTGCCAT
Forward: GCGAAGGCAACAGTCGCT
Reverse: CTTGGTGGTTTTGTATTCGATGAC
Caspase-9 Forward: CGAAGGCGATAGTTTGGCTCC
Reverse: GGGACTGCAGGTCTTCAGA
Forward: CGGGAAACTGTGGCGTGAT
Reverse: CAAAGGTGGAGGAGTGGGT

GSK3p

GAPDH

HUH B4 K3 Huh-7 A1 HepG2 41 A 436 B
HEHMTEIRM, BT 37 C. 5% COK5 M5,
I, FRANMURLE I 80%MT B Hufy 241 97 5 (TA-
SMRE N 2. 4. SugmL™"), XFHEZ NS5

B, SNk aE 59 24 he W IHESFREE, H
F PBS 5%t 2 Ik, BH/E¥IN 2 mL Y RNAiso Plus
2R, BT UK EFE 5 min, WITHBESHR 2
JCli EP 45 11 200 uL &R IER ), ZEIREHE 5 min,
4 °C. 13 000 r-min~" B> 15 min, Y4E LJZ RNA
NSRRI AR, ZRHE 10 min 5205 F
s M1 mL KRGS LR, T OESER
B8 X T 30~60 min, I 20~40 pL ToEEKHAR,
—80 CLRfF. JEVLEEMR 3 K, W mRNA ¥KE
(A260/A280~22.0 E%) F11H5E 1 000 ng mRNA f£FH,
UK EECHIIS AR, #4237 C 15min—85 C 55—
4 ‘C3R1% cDNA; ikt J5 il gQRT-PCR 1A &, Roche
X Fe [ B (FRAEYE 95 °C 30's, F7H9 95 C 15
60 ‘C 30s40/MEH, #ifE 60 C 1 min, £ 50 C
30s), 278 H LR RIS &
2.3 TA-SM #1 HCC HIRRIFfZR
230 YR MR A A R S R R A A Y 1) g S BT
BAEK BT HepG2 4 1 52 % [E 2 =Tt 5.0 X
107 MM, VK MR SRtz 1 1R
&), TR TR sc 100 uL (& 2X 100~
5X10° MM EEW, Friefh X PR
60~80 mm? RIB A 37 Bl 1) o
232 BRG] RPN R R R
A 100 mm? J5, FF Excel BENLEUEE s
My b 2 Zm N APMETER, 1 AN F5T3hd)
g 1 NPT B, SRS HRREE, B
NIRRT o BENLKE/INER S 3 LRI H . SOR
. TA-SM 4, fH 6 X, HIaH R M5 & AR
HERIEG I ERE (P>0.05). FRAI L T4
0.9%FALENTE TR SOR L5257 &N 50 mg-kg ™' 81,
TA-SM ZH#5 255784 50 mg'kg's 3 44— ig 4
2y, PPN R 2 RESZ 1 IR, LTl 14d (B
7 IR . A2t TA-SM 5 SOR YL 0.25%
R ILLT4E R4 (CMC-Na) 1E N8 2575 . FRELE
= TA-SM F3 K, B 0.25% CMC-Na, i€ 5 min,
DECELRA, BIRBCHIZ5E T 4 CHA ISR LR
15, THIJG 24 h WA FH5EEE.
233 MERTIN XS SRIS AR B . AT N R
PR LS AT LSS o B IR 45 2510 I B 1 SR R
PSRN R AR . 45 2h 2 B JE SRR R St %2 R
B, FREIGRECC BF B Ml B, S R
JEALUF I BRI E . BRI R MR AR AR
2B R 2Ot KR E K E RS ET A T
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PRECINERTT , S8R 5 Bt AN SRANE 2 3))
Yoy AE S, R PR BE PRI & fm fey , B R A
M.

V=0.5X K& X Fifz 2

(U S HEBRARE: A R R R i 22 >
20%- SEEGHAIAIHELAMSG . BEEOKFR . SRR
TR T LIRS, ARSI TAREEA: (2) 30
WL SHCT I O BN 245 BOWL A AN, 18 R 5k
IRHRERTICAET. . L AR, Frf SR A5 52 i
FRPRASI; (3) NIBZ s BRRAARTTE T > 15%.
JHRE A FR >2 000 mm?. K #HEAE B ok B 3k,
— HLfigh S AR 7 B S 22 SR A AR IR S B A 34
BIRBBINTELZ S, EARE R
234 HAAEEEE SR BIE K UG
s BB Fl B R R 22 R 1 v S 48 h (43
2 k%240, PBSIEHEG, £ 75%. 85%- 95%-
100% ZEERAEE K (% 40 min, EHE 1K), —H
KB, BIERRE Th, S5O —FEAER, &
B S AT L RS HOES ) e (R
5 um), FREVIE S OSP4 JIRMEIR 15° 5 )
RIS . BT, 68 CHUE 1 h, &5 37 C
JURS 5L
235 GEALGUMLFEG e XA )R AT B
R PR S, 4 H IR & EDTA HiJ5 A8 SR o,
MIRCAH K HREK S K& ARER 5 min SRS
2 B ER N 3% SRR E 25 min,
28 PBS &Yk 3 U FHW ]y IR A B, 0 3%
BSA H [, MA—# (1:200) 7€ 4 CHEEF
B, R H AN H0C1 20003 T =0 & 50 min;
2 JGH PBS J&EWEVIF, M DAB & RiET B
R, FETRARZ XA T e, G CRELK
R E A S, B BB A IR AT, i

A = B R /B TR AR
23.6 iEpotdets T HEE. ZEE AT
RS, TN F EDTA $LlEE SR, ik
ok EK. BKEAAE S min SERBUEEE
E4H 2R 2 B 530 00 B R GV K RIPE L S min,
B M TritonX-100 HZEREH 30 min, 4 1%
BSA ¥ & 30 min FEATEH; Bn—hi 4 Cit
B E, AN —PiEiRHE 50min, PBSiFME
0 DAPI Z43 = iR B & 10 min 2 4441t
PR PBS JHUE e, AR R AR TR

M, FFTH BRI E 4 b

BEL A TS 7 3 b = 5 s B o T A A T A
2.3.7 Western blotting £ i 2H 2R PI3K-Akt 15
SR EAMRIE el sAEL A-80°CIK
FAELHUK AR, B R 2 EP ERINE, %
20 mg ZHZ31 200 pL RIPA 2L i EL i, 4i
Bifdl RIPA : PMSE=100 : 1 (KT L B4 )
TR A s R 2 e 1% PBS it 3~5
W JEAWT /KA 5, T ERERAF B, TN T4
FRRVK E 2% 30 min, /54 'C. 12000 rmin! &
O 15 min YWEE 3R, Bl 02 EIEHOEA TR BRI
JGE ST,
2.3.8 qRT-PCR il 41 PI3K-Akt 15518
FEAHOCEIMRIE IR SR AT, 1 VER
T 328 JE PR B, B 100 myg Ji9R 2H R e JBON
EP &, ¥RINE & RNAiso Plus Z4f (iR &
HRWAR =11 9), B THLWELCH0TE 5]
KB EPEE T4 CR/A/RE, 4 C.14000r-min™!
20 10 min, WREX BIEWAEHT EP &, 4T mRNA
FRE. . WS & PCR M.
2.3.9 TUNEL %«ft PBS &ALV, 4%ZE
[ € 10~30 min; FFXH] PBS ¥k, =ik N
0.1% Triton X-100 &) i 5~10 min PASCHLBiE
fbs FZARF VP E TAT B, 454 DNA 1) 3-
OH Kim A n»eJebric dUTP; W& & i PBS 1)
JRIGED A DLk 555 e TRY , ik
JEVER S AE RO BB M EE SR B,
55 FH Tmage J AR 98615 5 € 50T

VAT PE M T 43 EG = 7% Y BE e T AR 4 T AR
2.3.10 FIRKE-HL (HE) 3eft %8 “2.3.47 T
R ER, HAZAWEY) FSFEAY s HZH
IR PE LTS, FRHAKIEYE 2 IR T SR
FYPGE S min, TBERT: R OREMME 30s,
AR 15 min J5W T GRSt 2 min, %%
a5 R K B )E BB I IR AT
24 FitFESH

K SPSS 28.0 Fl GraphPad Prism10.1.2 #{F
BTG i, W T IESSMENESA R, 4R
X+8 K. HIEEBRH R K ZEITTZ 754 (One-
way ANOVA), ZZH[AILLECRA] Dunnett 2455 .
X AEIEAS A i ds, 8 Mann-Whitney E{
Kruskal-Wallis #5565 € & 4 A W35 25 . P<
0.05 FonZm HA G FE o
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3 R 17 GO 5 KEGG E&5#: GO BHEFE| 654 M

3.1 TA-SM i1 HCC MK HIBZ 5575 FXi1E
LT S0 AT S, AR, P, &
PRI £ 2 TECA S BER] , A 22 38458 TA-
SM EH #8362 4™; dEit TCMSP. Genecards-.
OMIM. DisGeNET &5%# 7 i 12 7 2 5, 15 2] HCC
AHIRGHE R 17 189 A MU & 22 4R, SRAF L [ HE £ 354
A o NERFTHP M TG 1 ot HCC AL, Ksc e
#E SN STRING 4k FE 4 22 PPI W25 JF AL,
£ Cytohubba 5 CytoNCA FffF4h M HrEAc 4,
et 38 MZOE R SE A (3R 2), Hob TPS3. ESRI1.
Aktl FFEH R . 51T DAVID X #% O 88 sk

EX%H, KA K HEMNNBEIRIRFHES, FHiziE
FDR 77347 P ERZIE, {RiE FDR P<<0.05. 1EHX
At e (BP). 4 FIHE (MF) F4AER 4> (CC)
FHEFIET 10 2 B3 7ol 84l (B 1-A), ¥ &R
ik, WD MEGEZ M EMSE: MO EH
BB ST KEGG B E ikt 162 Fd %
= (P<<0.05), #&H8 P H /NIRRT IE H 30 2%
BT AL (B 1-B), 2R SRR AR I R
PI3K-Akt % NPT S, 75 TA-SM 1
o 280 N Z B R R3S HCC 1R, Hi PIBK-
Akt {5 5% A G2 TA-SM VAT HCC (54 Im K .

*&2 TA-SMJATT HCC Bt D3R
Table 2 Core targets of TA-SM in treatment of HCC

20 30 40

==} = = =
P o) F5 B 59 (s Fs {0
1 TP53 11 SMAD2 21 AR 31 GRB2
2 ESR1 12 MAPK3 22 CCND1 32 STATI1
3 Aktl 13 CASP3 23 RELA 33 MAPK14
4 MYC 14 BCL2L1 24 HSP90AAL 34 PPARG
5 CTNNB1 15 IL6 25 EGFR 35 HSPAS
6 SMAD3 16 CASP9 26 MDM2 36 TGFB1
7 CREBBP 17 TNF 27 HSP90ABI1 37 ICAM1
8 MAPK1 18 IL1B 28 GSK3B 38 PIK3R1
9 BCL2 19 IFNG 29 XIAP
10 HDACI1 20 SRC 30 JAK2
A B
30 m=BP hsa05213: Endometrial cancer
m-CC hsa05210: Colorectal cancer ¢
25 == F hsa05215: Prostate cancer ¢
hsa04917: Prolactin signaling pathway
= hsa05212: Pancreatic cancer
] hsa03220: Chronic myeloid leukemia —lgP
I hsa04933: AGE-RAGE st%laling pathway in diabetic complications ] 30
hsa01521: EGFR tyrosine kinase inhibitor resistance . )
hsa05145: Toxoplasmosis : 25
hsa01522: Endocrine resistance E
hsa04919: Thyroid hormone signaling pathway 20
hsa04659: Th17 cell differentiation ¢ 15
hsa05161: Hepatitis B (] ’?lj a
P = = 5 EE hsa05160: Hepatitis €' o] Count
Loy =1 2 =75 hsa05417: Lipid and atherosclerosis ® g
2= £ — 8 S0g hsa035162: Measles 3 ® 15
SE855582 £ 3 g = c2T hsa05226: Gastric cancer ®20
22 5;5.53 - 2‘9 e 55°= 3 252 hsa03418: Fluid shear stress and atherosclerosis [ ®
og_;f UgEEgESE 2 22 £ & TL2 hsa05167: Kaposi sarcoma-associated herpesvirus infection ¢ %5
SESCTELZET E EERER 2%z hsa05152: Tuberculosis @30
%%‘c._z‘g sZ=E0 £ z2 2= 5o hsa035163: Human cytomegalovirus infection »
B2 Sod-= Ped 2 = £ = hsa03225: Hepatocellular carcinoma
cuSEHoSRpEEE 2 ] S 532 hsa035205: Proteoglycans in cancer
EE8eCyet8E 2 B = g hsa05164: Influenza A 0
SCE2EE27EE B 2 -] hsa05168: Herpes simplex virus 1 infection o
M2 EEESEAE g Son hsa05207: Chemical carcinogenesis-receptor activation
2EZu3ELo%E E ST hisa05169: Epstein-Barr virus infection
LoE g_f =5 § = hsa03166: Human T-cell leukemia virus 1 infection
225, = hsa5200: Pathways in cancer | @
P &5 hsa04151: PI3K-Akt signaling pathway
=1
o

positive regulation

positive regulation of tra
negative regulation of tran
.

Gene ratio

1 TA-SM #i HCC #:1L#E5 GO (A) 5 KEGG (B) E& 4 #T
Fig.1 GO (A) and KEGG (B) enrichment analysis of TA-SM anti-HCC core targets
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L LA R EIRET 30 45 KEGG . HCC &
HBAEAE AR 5. TA-SM K2 6 Fh - B A WIms a4
o 3 - I - B K- -2 2 TS, B 392
AT 1037 %38 & (degree) {H T 27~ TPS3
(degree=47). Aktl (degree=33). SRC (degree=
32). ESRI1 (degree=29) % LA EEMIEH, 1L6
(degree =26). PIK3R1 (degree=19). GSK3p
(degree=13). CASP9 (degree=12) JEAHX}H#H %
[RIA% Co#E 55, PRB TA-SM $it HCC  “L /s £
BT REME; iR KEGG 451, &%k PI3K-Akt
55 IE S & ZE B P PIK3R1. Aktl. GSK3.
CASPY HE AT G S Tt . WP ERET 6 FhE %
A8 5 PI3K-Akt 18 B < # 5 F (PIK3R 1. Aktl .

LS BEAKT - mol )

—20.90
—25.08
—29.26

—33.44

GSK3B. CASP9) #EAT/rTXiH:, 193 24 HE5
(Bl 2-A), &R BRTA G RE)/NT 0kImol !,
Pen TA-SM W52 EHAKRRRES . KA
PyMOL X & [ -5 AE Wi ) B At 45 & A R T A4k,
Jeor T B AE S JRiR 2 G AU LR LS PIK3R1
T L) TRP-420 F1 VAL-445 S IEERIEIL A
PR, 45468 8-32.94 kI-mol™'; SEALTE S S
Aktl Z [ EIF LY S-88 S AR R IE Y A s EH
SEAREN-31.81kI-mol ! LA S GSK3p [ -
(1) LEU-153 2 LRk AL A BAE . 455 fe
—28.97 kJ-mol ;s FALILRIHAT CASPY B H 1 CYS-
309 Fil ARG-308 AR ILTE A, S5 G HEN
—33.60kJ-mol ™!, FiEREMIEUR, 4iataE. WK 2-B.

AP IE-CASPY

FILYL I -GSK3[

A-6 FETERr 5 PI3K-Akt JHER K BERL OO R4 A RE A B-RARIE - = 2 A

A-Heatmap of docking binding energy between six active components and key targets of PI3K-Akt signaling pathway; B-three-dimensional binding mode

diagram of representative component-target complexes.

B2 #ERTFEMERSSXEERS FIHEWIE

Fig. 2 Construction of molecular docking verification of active components from S. moorcroftiana and key proteins

3.2 TA-SM #1 HCC HIESMFET

SR CCK-8 y:46:3l TA-SM %} Huh-7 Al HepG2 4
FRBERA IR . S5 (B 3) Bor, 1ER 24h )5, 40
A KA S TR AR s IR (1.2 4 pgrmL )
X 2 Pt o F ) E AR, 8 ug-mL" B Huh-7 1
117 (49.89%) 1 T HepG2(39.26%); 4~64 ng-mL™!
A 0 Huh-7 R B AP 0SS, (BT T
HepG2. & AELL LA 15 TA-SM X Huh-7 Fl HepG2
2 FhHIfE) ICso 205N 8.328 ug'mL™" [95% & 15 [X
] (CD: 7.63~9.08 pg-mL~']F1 12.36 pg-mL™!
(95%CI: 10.26~16.45 pg-mL™"), J&%:s256 1% i
EIRE N 2. 4. SpgmL,

ERFE TA-SM | N Huh-7 F1 HepG2 4
Hf 1 HLH], R Western blotting il TA-SM
YER 24 h J5 PI3K-Akt BEFHI KL E (ARIL. TA-SM

120) =
—o— [[uh-7
90 - [TepG2
S
ot 60 -
a‘r_\g
F 30
0

T T T T T T T

1 2 4 8 16 32 64
TA-SM/A(pgmL ")

3 TA-SM Xf Huh-7 1 HepG2 #AEIEIERE IRIRZND

Fig. 3 Effect of TA-SM on proliferative capacity of Huh-

7and HepG2

YT Huh-7 40 (& 4) Al HepG2 4R (& 5)
if, B Caspase-9 & H HIAHXT ik & 1 (P<<0.05.



+3048 - HEAYBE N 20265 118 L¥3at A Drug Evaluation Research  Vol. 49 No. 11 November 2026
g
A B 154 1.5 7 .
1] = I
PIK M G S— | | (S ) 3 3 "
w 1.0 1 T ™ 1.0 ~ 1.0 4
GAPDH M. 710 | ] z : 2 B
< . * o= . =
E « = -
Akt . e 50100 2 05 H gos L 8 osH e
-9 ~ - .
. &)
" l |
GAPDH . . - g RBLELILE. A",
A2 4 8 KJ!'.‘.‘. 2 4 8 A2 4 8
ew . 2 4 8
GSK3p - D SR - 510 TA-SM/(ng-mL™") TA-SM/(ug-mL™")
GAPDH (S D S e 3 7 < 10 15 N 1 15
By » = IH X
i * I i
S s - 46x100 & . ® B 0
Caspase-9 W_— --. ] El.() e 104
ey + |
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15
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GAPDH W . S a7 ('

P-Caspase-O s SR S— S 4610
GAPDH | - -”X'“‘

A 9
TA- SM/(;uc ml )

p-Caspase-9 Fi% ik i

W 2
TA-SM/(ng-mL™")

A-TA-SM 1EH T~ Huh-7 K UK 6T s B-IVK ST E A ST LLEL: "P<<0.05
A-TA-SM acted on electrophoretic bands of Huh-7 cells; B-electrophoresis band quantitative map; “P < 0.05

SREEXERREENF

4 TA-SM %f Huh-7 48ff PI3K-Akt {5

p-AKkUAkt1

0

4 8 A 2 4 8
TA-SM/(ug'mL™")
"p<0.01 "P<<0.001.

"P<0.01 *P<0.001vs control group.

20 (X s, n=3)

Fig. 4 Effect of TA-SM on protein expression levels in PI3K-Akt signaling pathway of Huh-7 cells ( X +s, n=3)

0.01) 24k, PI3BK. GSK3B. p-GSK3p F1 p-Caspase-
9 [ AN FRIA FE 38 55 B IR B A DG TR R
(P<0.05. 0.01. 0.001). Huh-7 4Hf 7+ p-Akt/Aktl
FMERT 1, £W TA-SM B BERRILIEE K IEDT
HCC fEH, T HepG2 4B p-Akt/Aktl HIME/NT
1, &I TA-SM BT Aktl B8 EKPREE
Pt HCC MIfEH . DL ESEIGSE AR, TA-SM T fg
I A% PI3K-Akt 15 S IE B HCC #hfE .

BE— B IRAE TA-SM X 2 FhAS [ J1T-Je 400 it )
PI3K-Akt 15 Z @K A5, J8id qRT-PCR L4,
T AR EE TA-SM 1EFH 24 h J5 2 Bl 4
(Huh-7. HepG2) ' PI3K-Akt i ¥ FH 56 % K] i)
mRNA ik (B 6). TA-SM A {# 2 Figi gt PI3K.
Aktl. GSK3BmRNA ik &3 T il (P<<0.05. 0.01.
0.001), Caspase-9 mRNA ik -1f; Hr Huh-7 41
fir Aktl. HepG2 4Hfar PI3K 5 5 B 7 & AH K
PEFEAK (P<<0.05. 0.01. 0.001). #&/~ TA-SM T i
0] PI3K-Akt {55188, KIEDUE 4 AE K
SAEEIER .

3.3 TA-SM 1 HCC BYKRRIFfZ
FPEAL TA-SM O R — ORI 52, 7

BPIREAY, i A 3 5 ZE R R A5 R e R AR
SRR, ASAEHE, SHRREREYE L
FHas (FH 7-A), "EZERLEZRI¥EL (P>
0.05), &/~ TA-SM X — MR TE I A R 52
M o A5 28 21 fik I A AR i ) [ P 38 K, SOR 4H 5 TA-
SM ZH i e A R 28 1 25 A, e TA-SML ZE %t i
T“i%'ﬁ%ﬁﬂ%wﬁﬁﬁ%ﬁi% (P<0.001), /NERARSR

EIRA WA ZR H TN E ANOVA 451 R 2

¥ 6~16 K 3 H/BRMAERELREERE R NES
18, 20 K, HERIZHMAREEE ST SOR 4/ TA-
SM 2l (P<<0.05. 0.01), 1 P45 24520 (R 4= FE AR i
BER, 2 MEHTEMNGHEDREM. RKHI
R E TR, THEEGHEARKRN (K 7-B),
PRI 22 SR A0 JE RIS IR H L, oy HHES IR,
[ B fieh g Jo B S AR AT E B, SRR AR
AR AR KM EER B ZE R . KR HESE
& ANOVA 255858 6. 8 K 3 AR A
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X2 4 8 SFRE 2 -
? 810 TA-SM/(ug mL™! T 2_4 8

-S . =1
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g 1.5
= _
m ** <
GAPDH W S S a— 3.7 10' . s
=
2 05 y
o
GAPDH e W— - 37100 L
it 2 4 8 ME2 4 8 xR 2 4 8 y
 TA-SM/(ug-mL™") TA-SM/(ng-mL™") TA-SM/(ng-mL™")

A-TA-SM 1EH T HepG2 2 Bk 5kl B-HIK KA g & SXTIRAA IR "P<<0.05 "P<0.01 *"P<<0.001.
A-TA-SM acted on electrophoretic bands of HepG2 cells; B-electrophoresis band quantitative map; “P<0.05 **P<0.01 *"P<0.001 vs control group.
5 TA-SM % HepG2 4HAf PI3K-Akt ESBIEHEXERFREEMEM (X £5, n=3)
Fig. 5 Effect of TA-SM on protein expression levels in PI3K-Akt signaling pathway of HepG2 cells ( X *s, n=3)
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P<0.05 P<0.01 " P<0.001 vscontrol group.
&l 6 TA-SM ¥} Huh-7 40B8F1 HepG2 4HAE PI3K-Akt {5 SiBESHHXEE mRNA FIXHEM (X x5, n=3)
Fig. 6 Effects of TA-SM on mRNA expression of PI3K-Akt signaling pathway-related genes in Huh-7 cells and HepG2
cells (X s, n=3)
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ARG 0, SRAA L. *P<<0.05 *P<0.01

"Pp<<0.001; 1 SOR #HIL%:, #*P<<0.05 #*P<<0.01 **P<<0.001.

A-quantitative map of body weight changes of nude mice in each group during modeling; B-quantitative map of tumor volume changes in nude mice

during modeling; C-tumor entity images after drug intervention; D-statistical analysis of tumor quality; E-statistical analysis of tumor volume; P < 0.05

“P<0.01

P <0.001 vs model group; P <0.05 *P<0.01 " P<0.001 vs SOR group.

7 TA-SM XHRBRBEBIERARERMEERKNEE (X £s, n=6)
Fig. 7 Effects of TA-SM on body weight and tumor growth in nude mice xenograft model ( X s, n=6)
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5T M R IEPL HCC EH . S i gs R B R (K
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A-Immunoblotting of key proteins in PI3K-Akt pathway in tumor tissues; B-quantitative results of key proteins in PI3K-Akt pathway in tumor tissues;

*P<0.05 "P<0.01

P <0.001 vs model group; P <0.05 *P<0.01 vs SOR group.

8 FELEAF PI3K-Akt B XBEBANRIEKF (X x5, n=3)
Fig. 8 Expression levels of key proteins in PI3K-Akt pathway in tumor tissues ( X *s, n=3)
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