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Study on the mechanism of Jiawei Jisheng Shenqi Decoction regulating
HIF-1o/Notch pathway to improve hypoxia and antagonize liver cirrhosis

MO Yiling', ZHOU Xiaoling”*, LIU Lin', SUN Dongqi', WU Teng’, LUO Yi', RUAN Bowen',
WANG Yueming’, JIA Yao'
(1. Guangxi University of Chinese Medicine, Nanning 530001, China.
2. the First Affiliated Hospital of Guangxi University of Chinese Medicine, Nanning 530001.
3. Liuzhou Tratidonal Chinese Medical Hospital, Liuzhou 545000)

[ Abstract]  Objective To explore the mechanism of Jiawei Jisheng Shenqi Decoction in improving the
hypoxic microenvironment and antagonizing liver cirrhosis. Methods In vivo experiments were conducted using a rat
model of carbon tetrachloride ( CCL, ) -induced liver cirrhosis. Rats were divided into normal, model, colchicine,
JWJSSQ low-dose, JWJSSQ medium-dose, and JWJSSQ high-dose group. Pathological changes in liver tissues in each
group were examined by hematoxylin and eosin (HE) and Masson staining, changes in serum liver function were
detected using test kits, levels of hyaluronic acid (HA) , laminin (LN) , procollagen I (PCII), and collagen type
IV (CO14) were detected by enzyme-linked immunosorbent assay ( ELISA ) , and protein expression levels of hypoxia-
inducible factor-1ae (HIF-1a) , Notchl, Jaggedl, and a-smooth muscle actin («@-SMA) were detected by Western
blot. In viiro experiments were conducted in HSC-T6 cells, and the optimal concentration of CoCl,( 100 wmol/L, 200
pmol/L, 400 pwmol/L, 600 wmol/I. and 800 pmol/L) in the cultured cells and the optimal concentration of drug-
containing serum (5%, 10%, 15%, 20%) were determined by Cell Counting Kit-8( CCK-8) assay. The migration
ability of cells in each group was detected by scratch testing, and changes in the apoptosis rates were determined by
flow cytometry. Protein expression levels of HIF-lae, Notchl, Jaggedl, «-SMA, matrix metallopeptidase 9
(MMP9) , and tissue inhibitor of metalloproteinases 1 ( TIMP-1) were detected by Western blot. Results In the in
vivo experiments, liver swelling, inflammatory cell infiltration, collagen deposition, and the appearance of
pseudolobules were significantly increased in the model group compared with those in the normal group. Serum levels
of alanine aminotransferase ( ALT) , aspartate aminotransferase( AST) , HA, LN, PCII, and COL4 were significantly
increased and albumin( ALB) was significantly decreased in the model group, while liver levels of HIF-1a, Notchl,
Jaggedl, and a-SMA proteins were significantly increased (P<0.01). Liver swelling, inflammatory cell infiltration,
and collagen deposition were significantly reduced in each treatment group compared with those in the model group,
and the degree of fibrosis was reduced. Serum ALT, AST, HA, LN, PCIII, and COL4 were significantly decreased
and ALB was significantly increased, while liver levels of HIF-1ae, Notchl, Jaggedl, and a-SMA proteins were also
significantly decreased to varying degrees (P <0.05). In the in vitro experiments, hypoxia promoted HSC-T6
migration and reduced apoptosis, increased the protein expression levels of HIF-1a, Notchl, Jaggedl, a-SMA, and
TIMP-1, and reduced the expression levels of MMP9 (P<0.01). Serum containing Jiawei Jisheng Shenqi Decoction
inhibited HSC-T6 migration, promoted HSC-T6 apoptosis, lowered the expression of HIF-1ae, Notchl, Jaggedl, a-
SMA, and TIMP-1 proteins, and enhanced the expression of MMP9 protein ( P<0. 01). The inhibitory effect of Jiawei
Jisheng Shengi on HSC-T6 cell activation was reversed by the HIF-law agonist dimethyloxalylglycine. Conclusions
Jiawei Jisheng Shenqi Decoction can improve the hypoxic microenvironment via the HIF-1o/Notch pathway, thereby
exerting an anti-liver cirthosis effect.

[ Keywords ] liver cirrhosis; hepatic stellate cells; Jiawei Jisheng Shenqi Decoction; hypoxia

microenvironment ; hypoxia-inducible factor-1a
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23033R . bsm-52396R . bs-20619R . bs-0415R | bs-
0295G-HRP) ; GAPDH S difA (¥ [E Abcam 23 A,
ab181602) ; HIF-1a # 3/ 5] DMOG ( MCE 2 ],
HY-15893) . ZHMIEE FRAE (R4 200 B2 97 g bk
BHEA FRA R ) 5 BE B A KA (32 E Bio-Rad A
7)) s liEFR Y ( ThermoFisher Scientific 23 ] ) ; {1
1= B ML ( Beckman coulter 23 A ) 3 M5 1 5
( ThermoFisher Scientific A H)) .
1.3 KEAHZE
1.3.1 RHNSEE

(1) KP4 58

FIi R RZERER IR 1A )E , BEHLIEE 20
ORI 3 RAERIERA, #MTr 17 B
KEH 40% CCl, BRI iAWt A 7 1 s v i, 70 i
H2.0 ml/kg' ) AR 2 Wk, MeaRgE 8 JE, LA
VERFREALBL RS 5L 8 Ji 5, AL ER 2 H KR
U2 2R 95 I AR R 1 25 0 5 B, 7R L i AR
JHFREE AR ASE AR S5 K TR A5 15 R R BEBL 4 5
A SR AL FKOK AN AR LA R B A BRI
Hh R R (JWISSQ low/medium/high-dose ) 2H ,
H3H,

(2) THirk

55 9 JAS BRI T AR A FRER K HE 2
ZH ARG AE B SAE 3697 0 i KR &
K 0.5%15.57 g/kg . 1x15.57 g/kg 2x15.57 g/
kg, 7 i LR H €N B ) 4 1R 3= TR AT 95 1 A
R PO AR THEEC, B B8 2H T Bk K Al i 4% 72
B 0.2 mg/kg"  BER 1 IR ESEHEE 6



4 P E LA R 2R 2k A 2025 4F 2 A5 35555 2 81 Chin J Comp Med, February 2025, Vol. 35,No. 2

(3) FF o REFE b e I

Fae e ) S 0 16 B 5 20 B ARk AT
FE EEFRGEE OD A, e J5 1T H A 41 R R
JIFDIfE ALT AST .ALB 4%

(4) L 20 PEULEE

HE 4y €8 85 25 240 K BRUF A 2L01 B e
PR A HE , B RE EOK, AR R
8 min, S5, LT 4 {4 1 min, JK tPyE. B BEHL
KB, B A ISR K R B

Masson 4 {0, . ¥7 K B 2H 2L ) s R 17
E A YR BRI AR Z G4 10 min, Masson
WAL IE YL 5 min, BHBLLYL (S 1 min, A E 0 YL
S min FFE YL 2 min, K WBE, BHEPLK, B
B, B, AR T SR U BRI 00

(5) ELISA gl £ 2H K 5 HA LN, PC Il ,
COL4 /K

PR IR ELISA 300 S VR 20 B, A U )
A 2H KBRS HA LN . COL4 . PC I 7K °F-, B bR X
BEHCOD {8, AR i 1150 11 45 41 45

(6) Western blot i Il % 2 K B 41 2¢
HIF-1a Notchl Jagged] .a-SMA 75 434

BUR BUFZH 20 30 mg, M@ H LR, B0,
B3, BCA BRI 6 8 1k 3, 2 1 T
PR, RS AL R L RE, LUK, B, A — it
HIF-1a(1 : 500) \Notchl (1 : 500) | Jagged1 (1 :
1000) .a-SMA (1 : 10 000) F1 GAPDH (1 : 1000)
4 CWE LR, WHIMAZH(1:10 000) 7 &
1 h,ECL &G 05 KBl 5 A Tmage J 1. 5158
A BTEE R
1.3.2  {RIMSEES

(1) IR B A= B S 37 7 24 I3 0 i £

Fie BN TN Bl e A 3% TR T 330 1) A 30
FEAE) 7153, BR R B A 25550 50 15. 57 ¢/kg, ¥4 10
UK BRBEDLST 25 1 L7 20 R & 25 155 41, A4
%5 B &g Ak s A S ES =
L35 20 SRR A A PR K A TTE B B 1 IR,
L 1R, BB 1 B AR AROK FRIEFHT 1 h B
K2y, b JE SR AT R, W7 3 B KR i, AR i
T, T KOS i BERR T , 2 -20 CHAFRS

(2) i RE % o2l

4 HSC-T6 J 5 4 35 % H 15 5% (10% Jig 4 il
H+1%ERHE-FER)HFHET 37 € .5% CO, 1Y

M R FRAE b, LSS A0 M U R 1 O, O RO K
AN T2, IR IR (&S L ) |
BUE L (CoCl, TAEW " +25 (ALY ) & 24 1L 75
4 (CoCl, TAEW+IMHKTF TG F M) |
DMOG 41 ( CoCl, TAEWR+IMMRE A B <5 241
15+10 pmol/L DMOG) , 3t 4 2 A% E 3 MNE
L, 54T 24 h J53EA7AH A6

(3) CCK-8 % Ffiik

HX HSC-T6 4 a4 ®h T 96 FLAR H , I 4 4 g
WA Sx10° /4L, 5597 B A0 58 4 W B J 5785 57
W, S5 LI A [\ R B CoCl, (18 Wk
0 wmol/L 100 pmol/L 200 pmol/L 400 pmol/L
600 wmol/L F1 800 wmol/L) H 5¢ 4> 1% 77 H T 96
FLAN M RE FRAR P, 5 U BN 40 B B o BR AL
05 DNEAL, A IEESE 24 h 1048 b, EEFLAY B
A 10 pL CCK8 I, & 1 h, & TEbR{A , i
$£ 450 nm K, FEE OD 18, 3155 4% 40 40 O 7735
B PR A EUAR B T R i U IR AN

B HSC-T6 2 i3 Fh T 96 FLAR H, 14 %% 21 iy
WRE N Sx10°/FL, 5577 2 40 M 57 4 W BE J o 45
FEREE R IR 12 b, I8 IEH 6 IRAL S L
kS A TR B E M EH (5% .10% ,15% .
20%) , B 5 A5 AL, Horb IE E O R A i A
10%%5 [ L35 B R 97 5, & 25 135 41466 CoCl,
#37. HSC-T6 St AR S5 | 43 B A [a] 44 FH 43
B 25 B R 7% 24 b, BFLINA 10 pl CCKS8 i
FLEE 1 h, BT REFRA, £ 8E 450 nm PR 132
B OD i, T4 AN A R B ia Hh 2y
Er 2T T I ) S AR 2R

(4) SRR 546 I 20 B A g

B S BUE KA DL 1x10°/ mL #:0p +
6 FLAR, 20 Bl A R 35 90% Ji, FH 200 wL LH#
WAL T B R e R BRI — 44
I, PBS PR IEEIE AL, A S 2. 5% g A LT 1)
SEAFEFRIE T 0 h F1 24 h IS4 4 R PR 2
AR RRGE S PR RER R R, R=(W0-
W1)/W0x100% , WO . ¥ 45 & %, W1 . L5 Fe i,

(5) Tt =X 20 B A G 41 e 8 715

By HSC-T6 4l fd 27 F 6 fL Ak, I8 %% 41 Jifg
WA 5x10° /1L, B 3% Y0 M 58 40 BE I T4
SERIE SR AU 12 h, S M T 24 h J5, 4
HOR I 25 B R 1x10%/mL, FIAS & EDTA (7))



P PL R 2R ARk 2025 4F 2 A5 35 5 2] Chin J Comp Med, February 2025, Vol. 35,No. 2 5

B AL 4R | B0, PBS T B8 2 WK, A 500 plL
Binding Buffer # 2, f )5 77 5] I A 5 wL Annexin
V-FITC 1 5 pL PI &%), 76 = il T & 56 & L
10 min, FH =S A B ASGHEA T AGI

(6) Western blot £l HSC-T6 #f il Py HIF-
la Notchl | Jaggedl . a-SMA . MMP9  TIMP-1 % [

HSC-T6 il L% A 5x10°/FLEEF = 6 £L
M, $5 3% 25 20 O 5 42 W BE J5 O 5 o LRl 8 7R
DU 12 h, KU 24 b J5 , 555573 PBS
YE2 WK, T 4 CHEE T H PMSF Fll RIPA 243 (1
:100) 2R AL ANMY, B0, BRI, A A pEAR
SRR, B A AR M R, BORE S A
HL K, B I I A —PT HIF-1a(1 = 500) \Notchl (1
:500) Jagged1 (1 : 1000) ,a-SMA (1:10 000) I
GAPDH(1 : 1000) F 4 CHE I8, WHMA
Pr(1: 10 000) 57, 5%, F A Image J 1. 51j8 &
5
1.4 FitEFE

fiiFH SPSS 23. 0 F {473 B Fic s 285 5, Fiode il
MIEA AR, 22 21 0] Hu 3Rk BRI R 5 220 B
(One-way ANOVA) , Wi £H [B] s Eb 35 R FH LSD-
K, Gt A R L Y8 iR 22 (2 £s) FROR, P<
0.05 WEFAGITFEEX,

2 #R

2.1 KAXE
2.1.1  JNBRFAE BRI CCL, 755 0 P RE AL K
U T RE 15

M1 IE, SIER A, FRIZH B
TH M TIfE ALT AST ZKF- 52 57, ALB ZKF- i 2%
B (P<0.01) ; SEIRIZH X L, Ik 5% 46 B <%
270 A K RS AF DB ALT , AST 7K -2 B A%
(P<0.05) ,ALB /K7 (P<0.05) , o AT
1) 0 2H FRK A Bk 2 e 2 5 W i ( P<0. 01)
2.1.2  JsRFFA BN CCL A S AR AL K
SS9 B4 52 1

& 1 1 HE J4{% 52 Masson Y (045 5 @R | 1F
" 2 R R A T 200 Y 5 4 T A, A DL & i SR B
RAE , LT AEAL BT G, F /N BT 2R U v e ik
SRR A3 A, 2% 1A BE AR TG R 0 i SR AT A AR
21 R BRI &4t e HE 51 ZE 6L, 5 40 I 400 e AR 1R 12
AR IRIE, /b f8 I 105 25 0, KR i % e D 4 4 T
L, /N Il 2 2 ] B £ 2808 B AR /N 5 554 76
AR LG IR G A B AR 45 50 i AL R RK K AL B 2
(R BRI 20 L HE 51 | TR 25 00 0 328 20 4 e | I R
i A AR P IR W G R A A | AR
Y 2 2 A R R B S A, HL b DA v R A 2 R
BOKANBR 2 ol 35 e R 83, DL 25 R 7R ik

®1 SHAKRBIT KA (2£5,0=3)

Table 1 Changes in liver function levels of rats in each group(x+s,n=3)

ZH 5
2050 ALT/(U/L) AST/(U/L) ALB/(U/L)
Groups
-84
IEH4 40. 62+6.76 62.41+4.33 30.38+1.07
Normal group
FRAL 2

Model group
TR B A B AR
JWJSSQ low-dose group
JmeREE A KGR A
JWJSSQ medium-dose group
TR EE A B L R
JWJSSQ high-dose group

110.48+9. 04

99.21+10.35™

51.29+5.70™

A% 4
Aokl 53.71£4.00"
Colchicine group

F 60. 03

P <0.01

131.38+11. 68"

167.23+19. 59 19. 42+ 1. 45

130. 76+14.71° 22.00+0.50"
117.40+17.53™ 24.67+1.44™
83.64£14.04™ 28.79+0.31™
79.02+7.65™ 28.29+0.83™
23.21 52.33
<0.01 <0.01

0. SIERAMIL, P<0.01; SHBIAALL,

" P<0.05, " P<0.01,

Note. Compared with the normal group, *P<0.01. Compared with the model group, *P<0.05, ** P<0.01,
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FROKALBRAL ™ B2 B fe ol 3 (P<0.01)
2. 1.4 RGBTSR ER CCl, S K RIFHL
Notchl Jaggedl HIF-la ,a-SMA 5 FH 235 14 52 1)

WIE 2 s, 5IEH 41 H i, AR A R RRUF 4
ZUN Notchl Jaggedl HIF-la . -SMA 5 1235 ik

IEF4 B
Normal group Model group

HE

Masson

Tk A A

JWISSQ low-dose group JWISSQ medium-dose group
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0.05) , Hrf LU 5% A= 5 <37 e 71 2t 2 R Rk K
A AP e oy i 3 (P<0. 01)
2.2 fFHhZIE
2.2.1 CoCl, X} HSC-T6 F73i R (5

5 0 wmol/L L%, 100 mol/L , 200 pwmol/L .
400 pmol/L 600 pmol/L . 800 wmol/L CoCl, 1E H
24 h 48 h JE MG 1 W PR (P<0.01) , H
HAT o B AR, P 100 pmol /1., 200 wmol /1.
CoCl, T HSC-T6 J5 4 HLA7-1i% AR TC W] i 2 5% ( P>
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JWISSQ high-dose group

RO ALBRZEL

Colchicine group
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Figure 1 Pathological changes in liver tissue of rats in each group

K2 KHKE HA LN .PCII .COL4 /KA (245, n=3)
Table 2 Changes in the levels of HA LN PCII .COL4 in each group of rats(x+s,n=3)

ZH 5
(;ﬂﬂj HA/ (ng/mL) LN/ (pg/mL) PCI/(ng/mL) COL4/ (ng/mlL)
roups
g4
Ew4 6.27+0.50 125.94+5. 37 1.29+0.25 0.25+0. 02
Normal group
HiZ
e 57.45+9. 89* 833. 34+64. 68% 8.59+0. 75% 1. 46+0. 06"
Model group
JERGE A= B AR = 4 . " - -
IWJISSQ low-dose group 41.65+5. 15 454.15+23. 54 5.98+0. 69 0.94+0. 14
Jnekse A B < R A " " i "
IWJSSQ medium-dose group 27.56+5.76 254.38+18. 05 4.24+1.05 0.61+0. 07
JMERGE A= B S a7 s 4 - s s o
JWISSQ high-dose group 11.49+1. 60 172. 66+16. 32 2.56+0.51 0.35+0. 06
iy
s J(MJW il 12.30+2.86™ 202.09+14.95™ 2.43+0.45™ 0.40+0.11™
Colchicine group
F 43.24 230. 00 49.42 84.08
P <0.01 <0.01 <0.01 <0.01
TS IER AL, " P<0.01; SHERILIAIIL, ©P<0.05, ~ P<0.01,
Note. Compared with the normal group, *P<0.01. Compared with the model group, “P<0.05, ** P<0.01.
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AL Notchl Jaggedl \HIF-1a . -SMA 2 AT 35 ;B I Notchl/GAPDH ik i ; C. i Jaggedl/GAPDH ik & ;D if HIF-

lo/GAPDH 351 E: IT o-SMA/GAPDH ik, 5iE%

AL, ™ P<0. 01; SEAZF L, * P<0. 05, ™ P<0.01,

B2 HHKBEFHL Notchl Jaggedl HIF-1a il a-SMA #H HF AL (5+s5,n=3)

Note. A, Relative expression of Notchl, Jaggedl, HIF-la and a-SMA in liver. B, Expression of Notchl/GAPDH in liver. C, Expression
of Jagged1/GAPDH in liver. D, Expression of HIF-1ao/GAPDH in liver. E, Expression of a-SMA/GAPDH in liver. Compared with the

normal group, *P<0.01. Compared with the model group,

*P<0.05,

" P<0.01.

Figure 2 Changes in Notchl, Jaggedl, HIF-la and a-SMA protein expression in liver tissue of

rats in each group(x+s,n=3)
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i, 25 BA G E L (P<0.01) . HHAEHLL



8 P E LA R 2R 2k A 2025 4F 2 A5 35555 2 81 Chin J Comp Med, February 2025, Vol. 35,No. 2

B, 2l I A AN R R IR AR B BRI (P<
0.01), 5&Z1¥E 4 i, DMOG 4 RIR IR A
FHE A N (P<0.01), 2 B &4 BE 2 54
HSC-T6 FIRIIRIA AR, MM G A B A Re
FAR B 4ECIR 28 T HSC-T6 1Y %I VA A Y il 4
=B OO S HSC-T6 20 BRI A A e X

A -
150 -O-24h
—@—-48h
e &
< E 100
w2
& &
=3
=73 50
Al
0 T T T T T T
0 100 200 400 600 800
CoCl, #J%/(umol/L)
CoCl, concentration
Xk
C 0.8 = e
1
X % 0.6 -
Xz
T
2 T
28 049
QO <
30
o
IO
jasi
0.0-
0 100 200

CoCl, #JZ/(umol/L)
CoCl, concentration

2.2.4 R AEE S5 24 LT X HSC-T6
21 6 38 T A R M)

W 5 3 2 AR AG I &5 SR i s | 5 OE
HRAH Bb e, BRS04 40 B 8 TR B E A (P
<0.01) ; SHL A A, & 25 M5 AL dn e g 1= %

0 pumol/L 100 umol/L 200 pumol/L

v c— -‘|92kDa

o-SMA | - G o | 42 kDa

HIF-1o

GAPDH |- L) —|36koa

v)
&)
wn
1
*]
*

0-SMA/GAPDH# X lit
a-SMA/GAPDH expression

0.5

0.0-
0 100 200

CoCl, #J%/(umol/L)
CoCl, concentration

WA RRIVEEE CoCl, T HSC-T6 24 h 148 h HIZAHMIAEE 2, B: 100 wmol/L F1200 wmol/L CoCl, T #il HSC-T6 24 h J5 HIF-1a #iI
a-SMA FE HARX Rk C. 410 HIF-1a/GAPDH Fik# ;D 400 a-SMA/GAPDH ik, 5 0 wmol/L #HAHLL, ™ P<0.01,
3 ANFEREE CoCl, XFANMIAFTE R M (X5 ,n=6)

Note. A, Intervention of HSC-T6 survival rate with different concentrations of CoCl, at 24 h and 48 h. B, Relative expression levels of HIF-

lo and o-SMA proteins after 24 hours of intervention with 100 pmol/L and 200 wmol/L CoCl, in HSC-T6. C, Expression of HIF-lo/

GAPDH in liver. D, Expression of a-SMA /GAPDH in liver. Compared with the 0 wmol/L group, “ P<0. 01

Figure 3 Effect of different concentrations of CoCl, on cell survival rate(x+s,n=6)

R3OS 245 M0 B0 AR A1 R AL AL (x£5,n=6)

Table 3 Changes in cell survival rate of serum containing drugs at different concentrations(x+s,n=06)

A5 i/ % A AT 3/ %o
Groups Dose Cell survival rate
B IR
ERIRA / 100. 002. 85
Normal control group
A4
B / 135. 143, 15"
Hypoxia group
5 120.41£1.57™
CEAIRGE 10 108.26+2.75 ™
Medicated serum group 15 82.72+4.42*
20 79.27+£4.317™
T HIEW AR, *P<0.01; 5ESRAHMIH, ~ P<0.01,

Note. Compared with the normal control group, *P<0.01. Compared with the hypoxia group,

 P<0.01.
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Note. A, Changes in scratch distance after 24 h of cell intervention in each group. B, Changes in scratch healing rate of cells in each

group. Compared with the normal control group, *P<0.01. Compared with the hypoxia group,

serum group, ** P<0.01.

" P<0.01. Compared with the medicated

Figure 4 Changes in scraich migration of cells in each group(x+s,n=3)
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Note. A, Apoptosis status of cells in each group. B, Apoptosis rate of cells in each group. Compared with the normal control group, ™ P<

0.01. Compared with the hypoxia group,

" P<0.01. Compared with the medicated serum group,

A4 pc0.01.

Figure 5 Changes in apoptosis rate of cells in each group(x+s,n=3)
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Figure 6 Changes in protein expression of Notchl, Jaggedl, HIF-lar,-SMA, MMP9, and TIMP-1 in cells of each

group(x+s,n=3)
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