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Abstract: Objective To investigate the effect of modified Sanjia San-containing serum on autophagy in human hepatic stellate cells
(LX-2). Methods Human LX-2 cells were used as the research model, and a liver fibrosis cell model was established by activating
LX-2 cells with transforming growth factor-31 (TGF-B1) at 10 ng'mL"". The effects of different concentrations (2.5%, 5.0%, 10.0%,
15.0%, 20.0%) of modified Sanjia San-containing serum on LX-2 cell viability were assessed using the CCK-8 assay to determine the
optimal concentration. Cells were divided into five groups: Control group (20% blank serum), model group (10 ng-mL™' TGF-B1),
modified Sanjia San group (2.5% modified Sanjia San-containing serum + 10 ng'mL™" TGF-B1), 3-MA group (0.5 mg-mL™! 3-MA +
10 ng'mL™! TGF-B1), and 3-MA + modified Sanjia San group (0.5 mg-mL™' 3-MA + 2.5% modified Sanjia San-containing
serum + 10 ng-mL~! TGF-B1). After 48 h of culture, cell viability was measured by CCK-8 assay; mRNA expression levels of o-
smooth muscle actin (a-SMA), TGF-f1, and fibronectin (FN) were detected by real-time quantitative PCR (qRT-PCR); Protein
expression of autophagy markers LC3 II/LC3 1, p62, Beclin-1, and Atg5 was analyzed by Western blotting; fluorescence intensity of
autophagy-related proteins LC3B, a-SMA, and FN was evaluated by immunofluorescence; autophagic activity was assessed by MDC
staining; and formation of autophagosomes was observed under transmission electron microscopy. Results Modified Sanjia San
inhibited LX-2 cell viability, with higher concentrations showing stronger inhibition; Thus, 2.5% drug-containing serum was selected
as the optimal intervention concentration for subsequent experiments. Compared with the control group, the model group showed
significantly enhanced cell viability (P < 0.01); mRNA levels of activation markers a-SMA, TGF-f1, and FN were significantly
upregulated (P <0.01); Expression of autophagy-related proteins LC3 II/LC3 I, Beclin-1, and Atg5 increased significantly, while p62
expression decreased significantly (P < 0.05, 0.01); Autophagic activity was enhanced, and more autophagosomes were observed;
fluorescence intensities of LC3B, a-SMA, and FN proteins were significantly increased (P < 0.01). Compared with the model group,
cell viability was significantly reduced in the modified Sanjia San group, 3-MA group, and 3-MA + modified Sanjia San group (P <
0.01); mRNA levels of a-SMA, TGF-B1, and FN were significantly downregulated (P < 0.05, 0.01); Expression of LC3 II/LC3 1,
Beclin-1, and Atg5 decreased significantly, while p62 expression increased significantly (P < 0.05, 0.01); Autophagic activity was
weakened, and fewer autophagosomes were observed; Fluorescence intensities of LC3B, a-SMA, and FN proteins were significantly
reduced (P < 0.01); Among these, the 3-MA + modified Sanjia San group exhibited the most pronounced inhibitory effect. Conclusion
Modified Sanjia San can exert anti liver fibrosis effects by inhibiting autophagy and reducing LX-2 cell activation.
Key words: modified Sanjia San; autophagy; LX-2 cells; liver fibrosis; autophagosome
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ATAYTERGARARD; BCA EHWKENE
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(JTHEBSE B RBHE A IR AR D MQX200 B
(Z[# BIO-TEK A ).
2 FHE
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10 ng'mL ™" 55 LX2 401 24 h /519, 4R34 5
H: XA (2.5%72 [ IME) A4 (10 ng'mL™!
TGF-B1). Jyf —FHZH (2.5% ik — F B 251
i +10ng-mL! TGF-1). 3-MA (0.5 mg-mL™" 3-
MA+10ng-mL™! TGF-B1) #1. 3-MA+ Iy = F#k
FIMIE (0.5 mgmL™! 3-MA+2.5%MIE = &
Z41M3% 410 ng'mL~! TGF-p1) #H, i 3-MA fIZH5)
JH 0.5 mg-mL™' 3-MA Tl 24 h J5 A TGF-B1
75 LX2 itk .
2.5 CCK-8 A& Z541E A R 4R E

BUL TR BUE K. ARKIRS RIFmgiie,
FL 5X10° MEEFT 96 FLARH, 4HMbEEfS, 420
“2.47 oy H IR TACEE, (] CCK-8 iRk &t
AHR IS TE, T A 2
2.6 SERTRFAEE PCR (qRT-PCR) EEMN a-F
BALNEER (a-SMA). TGF-f. FHEEEH
(FN) mRNA FRiL1ER

B AR LX-2 2HH, AR A Bk
PABESL 2.5 X 105 /N3 BE AT 6 FLANPRES TR
TG BE S F R “2.47 U7 L 5E IR 25T T
FHFREERE T 48 h JE ARG IR AL, TR BEIR SR 52 1l
(PBS) Feikauf 2 Ik, WEEAMPTEH T & RNA
PEHL. & RNA $h#E: BUAMFEA, I Buffer RL1
BTS2, B0 A I EIEE, BIEHOIA 800 uL 1
Buffer RL2, JB21J5 550 1 min, AZER2 B A I
RNA IKFERAE. JG8T % FME & PCR
I, qQRT-PCR A5 & [ i [A] AR . FiAs 1 95 C
5 min, 4895 C 10s, BKIEH 60 C 30s, J
PEIR 40 7%, AbfRdiZk 60 ‘CTHE 95 C, & 15 BT
103 C. BN GAPDH NN, BE AN 2 &
ST 272093k, 5IYF FlEE NCBI £ 3k
0, BEJ5i2H primers AR 519), B TAE
VIR ARAF G, F1FFINE 1.

F1 5149F751
Table 1 Primer sequence
ek IFH (553 K/ bp
GAPDH F-GGAGCGAGATCCCTCCAAAAT 197
R-GGCTGTTGTCATACTTCTCATGG 197
a-SMA F-TAGCACCCAGCACCATGAAG 104
R-CTGCTGGAAGGTGGACAGAG 104
TGF-p1  F-GGAAATTGAGGGCTTTCGCC 85
R-AGTGAACCCGTTGATGTCCA 85
FN F-TCAGCTTCCTGGCACTTCTG 147
R-TCTTGTCCTACATTCGGCGG 147

2.7 Western blotting #:I| B&#RE4 LC3 I/LC3 1.
P62, Beclin-1. Atg5 BEERILIER
BOGEAE K LX-2 408, DAREFL 2.5 X105 4>
BT 6 LG H59% 24 h JE RMLIEYL 24 h, %
“2.47 W HBHAT AT, IR SR 48 he
B USRI, INE SRR RIPA AR, 1K
W, BOE, WUERE, RIEEH. AT
JRESEEH, ekl BBk HEE
MEER I # 22 PVDF JIE, 1R 0.5 he F 5%/
JEZE ek BSA B FIdER It a5 S A, %6 1 he
YRS : —Pi4 CHH. —P=IEIFF 1h, TBST
Vel . b2 RkOtiE R, ECL XA E & Kig 24
KENES, Image J AT K 54T
28 RERACMVMEXBEER 1 BiE 38
(LC3B)\ a-SMA. FN Z&ERIKIER
HOGHECAE K LX-2 40, DAREFL 2.5 X105 4>
M TEELE G 6 FLIR, HHIEEE 24h 5
TCMTEYR 24 h, %8 “2.47 TS HA 25T
48 ho WA MFE M T & B A s FR I, B2
fil A FEIE 95%~100%. H 4%% 5 g & & 20~
30 min, M 0.2% Triton X-100 i&4K 2~5 min. F
5% BSA ¥ [4 30 min, M—%Hr (W1 G3BP1 Hiiff)
4 CH®, FHMwhric PRIRBECHE 30~
60 min. F 95% Hilid v, SOLRME FIE. XT
TR IR AT 015 H BH A 1 SREUIR O (4D fE LA
FAZZHR, JFoR P A 18, P 4 EHBK, &
B B 4 R IA 7K Pk g
2.9 MDC &N miE B IEFR
B B A K LX-2 400, BAAEFL 2.5X 103
ANHVE AT 6 LA, 15 9% 24 h 5 LG DLk
24 h, %M “2.47 DL HA 2T T 48 he 3%
Fi%E, PBS YEEAIM, K MDC Jebbim A R; 741 i
W, B E 10~20min. [ PBS &G, SRIER G
BAUEE LSS R B SR
2.10 ESTEEWETELE R R B/ MAER
BOS A K LX-2 40, LAREFL 2.5 X 105 AN
ERERRNT 6 FLAR, 1EFF 24 h J5 MBI 24 h,
TZl8 “2.47 DUJTES LG 2511 48 he FERGFRIN,
WEE SN, AL 2%% T EE-2.5% % B i
] 52 o ARAE K IR A, fIEREL 0.8 um
JEFEAT T, ORI e th, o8 NS LT,
T MU M 3 B B S ) X ke LA 90 nm B P AT R v
Yk, #&MGT 200 H 54N . D) 80N 7
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R TR LG R
2.1 GitEAE

K FH GraphPad 9.0 AT it 00, =
BERIPL X £5 Fon, AR LSRRI &7 24
Mr, BB LLBER A LSD-1 A8 56

3 &R
3.1 CCK-8 EMEMB=F#SHMENRETF
FRiRFR 3

R 2 B, s = H R 24 1 i 2E 1 4 v
PEBA AR 2 2O 0 R B, T 2 LT 2 AR AR
2R, W, RTINS LX2 406 1
BIIHIEN, EIWREE, MHRoR g, 2.5%%
25 I E AL BE T  (97.39+3.07) %, I
2.61%, TCHIRANMERE; 5% K DAL yR B b 7t

*2 BERDEIR=REE A ME X E AR
(X £s, n=6)
Table 2 Effect of various volume fractions of modified Sanjia

San-containing serum on cell viability ( X +s, n=6)

51 PRI 50/ % IHMAETE 2%
payict — 100.00+3.93
S =Hibe 2.5 99.33+1.56

5.0 98.68+1.62

10.0 99.39+2.78

15.0 98.70+1.30

20.0 99.59+2.45

TG 2.5 97.39+3.07
5.0 94.38+1.57

10.0 92.67+2.48

15.0 91.83+2.18

20.0 89.23+4.47

i AAE S MU R PG 45 R B 1% KA Ry
BOCW RN, ZREHE, WFF 2.5%/F it

FHUARF 2L
3.2 CCK-8 AN = BHExt gL LX2 ZHhaE
01

5%t HR A e A, B AL X2 40 A7 3% R i 35 1
B (P<0.01); HBERIA LLEE, I = F# . 3-MA
. 3-MA+ ik = EL R LX2 415G i 5
B (P<<0.01), Hi 3-MA+ IR = H B4 o8 &
. Wk 3.
3.3 qRT-PCREXVER HSC SEIVIERR a-SMA\ TGF-f\
FN mRNA &iX

xR, BMAH a-SMA. TGF-B+ FN
mRNA FiEEEHE (P<0.01); SHEAHILE,
IO =4 3-MA. 3-MA+ IR = H 4L a-
SMA. TGF-f+ FNmRNA FiX & EFK (P<0.01),
Horp 3-MA+ ik = B OV R, LK 4.

F3 ME=REXEL LX2 @EEMNEm (X £
ss n=20)
Table 3 Effect of modified Sanjia San on activity of
activated LX2 cells ( X s, n=6)

215 F HIAETE 2/ %
Xt — 100.00+2.04
et — 115.53+4.03*
Tk = R 2.5% 107.66+5.43#
3-MA 0.5 mg-mL™! 95.16+3.12%
3-MA+I 0.5 mg-mL~'+ 87.92+3.65"
= L 2.5%

LXTHRALEES: “P<<0.01; SEAHLEE: *P<0.01.
**P<0.01 vs control group; P <0.01 vs model group.

=4 B a-SMA, TGF-f» FN mRNA BI3RIE (X L5, n=6)

Table 4 Expression of a-SMA, TGF-f1, and FN mRNA in each group ( X s, n=6)

ZH 5 Fiile=s a-SMA/GAPDH TGF-f1/GAPDH FN/GAPDH
pagit — 1.06+0.05 1.08+0.09 1.0540.08
Y — 6.3940.10" 5.98+0.07" 5.44+0.11"
Ty = F L 2.5% 3.10%0.16* 3.10+0.22* 2.89+0.05*
3-MA 0.5 mg-mL™"! 3.7340.08% 3.92+0.04% 3.59+0.31%
3-MA-+ IR = 0.5 mg-mL™"'+2.5% 1.58+0.03# 1.64£0.09% 1.53+0.11%

EX AR "P<0.01; SHEBALE: P<0.05 #P<0.01,
**P <0.01 vs control group; *P < 0.05 *P <0.01 vs model group.

3.4 Western blotting 1| BI&#RE4 LC3 I/LC3 1,
p62. Beclin-1. Atg5 EERIAIER
B xR ARSE, B HMERR 4 LC3 TI/LC3

I. Beclin-1. Atg5 KX R EW G, p62 Fik B E %
& (P<<0.05. 0.01); SHAIAE, Mj=HFH
H. 3-MA 1. 3-MA+ iy = H sl B R H LC3
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I/LC3 1. Beclin-1. Atg5 RIA R FEREK, p62 Kik
SBETHE (P<0.05. 0.01), Hrf 3-MA+ i =H
BUABCONIE . 4558 IE 1. % 5.

LC3 1l 1.4X10*

MR B IR 3-MA 3-MA i = H K

1 &4 LC3I/LC3I. p62, Beclin-1, Atg5 ERKIL
Fig.1 Expression of LC3 II/LC3 1, p62, Beclin-1, and Atg5S

proteins in each group

3.5 HIEWHAN LC3B. a-SMA. FN ZEHFKIA
B

Ext i bbds, B LC3B. a-SMA. FN &
HoERIB R B (P<0.01); HEIAALH
B, I =LA, 3-MA ZH. 3-MA -+ = F AL
“H LC3B. a-SMA. FN &[5 6 RIA 50 & PR AI%
(P<0.01), Hr 3-MA iy = F EH PR AR
N . S5 R 6 A& 2~4,
3.6 MDC &40 MmnE R

gl NS R RPASEER Sl EA B A7 O B kS S

B AR, AWRTE TG BRI AR

RREEEZENZ, AR NMBENEEZ, H
Wk i P B O o ek = B AR 3-MA gk
PN RUIR R D, ARG PR R A B AIG; 3-
MA + ik = H HlZH 2 €078 6 mi IR R R B 2. sk D>
H WS PEE 3-MA A = A PR . &5
L 5.

*5 KELCII/LC3IL, p62. Beclin-1. Atg5 EBKRIL (X +5)
Table 5 Expression of LC3 II/LC3 I, P62, Beclin-1, and Atg5 proteins in each group ( X £s)

2H Pl LC3 II/LC3 1 p62/B-actin Beclin-1/p-actin Atg5/B-actin

payict — 0.38+0.04 0.49+0.04 0.67+0.06 0.72+0.15
Y — 0.96+0.17* 0.1940.01" 1.65+0.21" 2.10+0.03*
Tk = L 2.5% 0.51+0.23% 0.32+0.01% 1.05+0.21% 1.1740.04%
3-MA 0.5 mg-mL™! 0.69+0.22* 0.25+0.01% 1.16+0.15" 1.30£0.07#
3-MA+ = 0.5 mg-mL'4+2.5% 0.44+0.10" 0.36+0.04% 0.72+0.01% 0.80+0.07%

EXIIRA LR P<<0.01; SHEAALLE: *P<0.05 *P<0.01.

*P <0.01 vs control group; *P < 0.05 *P <0.01 vs model group.

%6 HLELC3B. 0-SMA, FN ERRNRIEIFER
Table 6 Fluorescence expression of LC3B, a-SMA, and FN proteins in each group
15 I AR
LC3B 0-SMA FN

paict — 1.934+0.22 3.67+0.71 2.53+0.42
BT — 10.084+0.29" 20.3542.20" 11.854+0.88"
Irs = 2.5% 4.96+0.27% 9.83+1.04% 6.63+0.37%
3-MA 0.5 mg-mL™! 6.74+0.35% 1251 £1.16% 8.01+0.43%
3-MA+ = 0.5 mg-:mL™'4+2.5% 2.7940.25% 4.60+0.51% 3.69+0.27%

EXBALE: "P<0.01; SHBALLE: *P<0.05 #P<0.01.
P <0.01 vs control group; *P < 0.05 P <0.01 vs model group.
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Fig.2 Immunofluorescence analysis of autophagy marker LC3B in each group (x1 000)
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Fig. 3 Immunofluorescence analysis of a-SMA, a marker of HSC activation, in each group (x1 000)
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Fig. 4 Immunofluorescence analysis of HSC activation marker FN in each group (x1 000)
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Fig. 5 MDC staining detection of autophagy in LX2 cells of each group (x1 000)
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Magnification of the left image in each group is x4 000; the magnification of the right image is x8 000; N-nucleus; mit-mitochondria; green arrow-

autophagolysosome.
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Fig. 6 Transmission electron microscopy observation of autophagosomes in different groups of cells
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