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WE: BN UR/N\BHEZMAHNNOE K (CCL)FESHFFECRRRENETER, RIS\ BB F A tas
LEERNE. AiE ¥ 50 RMEMSD KRMEVL D A E AA AEEE KB R (43.19 mgke) RA\BHZIMA FRFE
20(7.96 g/kg) R FIEH (15.93 g/ke) SFIELH(31.86 grkg) , BITE TIES 40% CCLMBME SR (EE 2K, EL8F)E
ST BIER, BTSSRI, SAAREEE FAIREKES, AT ETHNAYES (B0 1K, EE4H), X
BAAAB-FLULE OMEENEARTRALRELZTH; XRAECMURUMEAEAR (AD) XREIBRIELEE
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mTOR BEHFRIAKF R Col | a-SMAEREFKIAKFHBEFS (PE<0.01); SEAALLR, K EIRAR/N\EHIZMLA
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U AEZE 4R p-Akt/Akt . p-mTOR/mTOR A FRIEKER Col | .a-SMA B EFiAKES B EZRT(PED<001), &it N2
HIZIMA FUTHE CCLIE SRR FEL, B TG, HERYLHI T 88 5H% PI3K/AkymTOR B ESH <.
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Abstract: Objective To investigate the therapeutic effect of Bazhen Lihe Kangxian prescription on rats with liver fibrosis induced
by carbon tetrachloride (CCl,), and to explore its mechanism of action against liver fibrosis. Methods A total of 50 male Sprague-
Dawley rats were randomly divided into blank group, model group, silybin group (43.19 mg/kg) , and low-, middle-, and high-
dose Bazhen Lihe Kangxian prescription groups (7.96, 15.93, and 31.86 g/kg, respectively). Subcutaneous injection of 40% CCl,-
olive oil solution (twice a week for 8 consecutive weeks) was performed to establish a model of liver fibrosis. After successful
modeling, the rats in the blank group and the model group were given normal saline by gavage, while those in the treatment groups
were given the corresponding drug by gavage, once a day for 4 consecutive weeks. HE staining and Masson staining were used to
observe liver histopathological changes; an automatic biochemical analyzer was used to measure the serum levels of albumin
(Alb), aspartate aminotransferase (AST), and alanine aminotransferase (ALT) ; ELISA was used to measure the serum levels of
hyaluronic acid (HA) , collagen IV (Col-1V ), procollagen Il N-terminal peptide (P NP), and laminin (LN); Western blotting
was used to measure the protein expression levels of phosphoinositide 3-kinase (PI3K), phosphorylated PI3K (p-PI3K) , protein
kinase B (Akt), phosphorylated Akt (p-Akt), mammalian target of rapamycin (mTOR), and phosphorylated mTOR (p-mTOR) in
liver tissue; RT-qPCR was used to measure the mRNA expression levels of collagen [ (Col-1 ) and a-smooth muscle actin
(@-SMA) in liver tissue. A one-way analysis of variance was used for comparison of continuous data between multiple groups , and
the least significant difference -test was used for further comparison between two groups. Results Compared with the blank
group, the model group had disrupted hepatic lobular structure, disordered arrangement of hepatic cell cords, hepatocyte fatty
degeneration, severe inflammatory cell infiltration, and deposition of massive blue collagen fibers, as well as significant increases
in the levels of AST, ALT, HA, LN, Col-IV, and PII NP and a significant reduction in the level of Alb (all P<0.01). Compared
with the model group, the silybin group and the three Bazhen Lihe Kangxian prescription groups had varying degrees of
improvement in inflammatory cell infiltration, hepatocyte fatty degeneration, and collagen deposition in liver tissue, as well as
significant reductions in the levels of AST, ALT, HA, LN, Col-IV, and PII NP and a significant increase in the level of Alb (all
P<0.01). Compared with the blank group, the model group had significant increases in the protein expression levels of p-PI3K/
PI3K, p-Akt/Akt, and p-mTOR/mTOR and the mRNA expression levels of Col-I and o -SMA in liver tissue (all P<0.01) ;
compared with the model group, the silybin group and the high- and middle-dose Bazhen Lihe Kangxian prescription groups had
significant reductions in the protein expression levels of p-PI3K/PI3K (all P<0.01), and the silybin group and the three Bazhen
Lihe Kangxian prescription groups had significant reductions in the protein expression levels of p-Akt/Akt and p-mTOR/mTOR and
the mRNA expression levels of Col- I and a-SMA in liver tissue (all P<0.01). Conclusion Bazhen Lihe Kangxian prescription

can improve CCl-induced liver fibrosis in rats and alleviate liver injury, possibly by inhibiting the PI3K/Akt/mTOR pathway.
Key words: Hepatic Fibrosis; Bazhen Lihe Kangxian Formula; Signal Transduction; Rats, Sprague-Dawley
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BhRY L AT KB, N\ A Ty T L
T Z RS 2 N 2 AR AR UL e n AR B
HCEAARHL R 4 R B oe A 4w R i R I UL 3-
(phosphatidylinositol 3-kinase, PI3K)/ZE [ 1% it B (protein
kinase B, Akt)/Mfi FL 3 %) 75 1h 25 & ¥ 2 1 (mechanistic
target of rapamycin, mTOR ) 18} 78 FF4F 4k b B HERY
VAFAER . I, ABFFUET PIBK/AKUmTOR SE i , 1L
52\ 74 A % U A% (carbon tetrachloride, CCl,)
VR R B2, ¥R\ 25 AT T 7 DAt 47
AL r A AL o

1 #M#E7IZE

1.1 S%sh4h  JOHEE M K (special pathogen free,
SPF) G SD KR 50 H, (A HE 200 ~ 220 g, H i B 13
SR IR SE I B WA IR W R AL, 5286 2 AR TV R
45 : SCXK(3)2019-0004, T A SL K sh Wil 352+ va =
2 K% SPF s ¥ b3 , sh W) i IV AT IES : SYXK ()
2019-0001 ) % FR5E 45 ] Ry 1 Ik 20 ~ 26 °C, AH X 2
40% ~ 70% , Y68 12 h BH/12 h 38 8s, A koK e,

1.2 B R ERRXA NV A% 30 g,
REE (AT A R YR E S FER 4
WRAKRF10 g, WK 1S5 15¢, NS K HHS
6 g, ¥4 Ry 25 C T UKL, W F YL R V245 A R | 5 7K
W i A (240 5 - H20040299 , HURE SA AT 75 7K
TKE[EE 35 mg, #5:350710070) W [ R HER A+ S E 4
A BRA W 5 CCL (15 1 20220317) 1 [ |~ A DG HERHL
JReA A B2 7] 5 AORE 9ih (445 - C15311659) W F 13822 52
AR e A A B w5 18 1 (albumin, Alb) (K4
ﬁﬁﬁ/ﬁ%%%(aspartate aminotransferase , AST) S TN &
TR 24 K 7% F5 i (alanine aminotransferase , ALT) R & (3t
53 5] 50308013N ., 50409138N J% 5040901 1N ) HJ1H [
Ll 2R R AR 7 b A7 BR A B 5 KRBV B R A (type IV
collagen, Col-1V ) . K 5 I 24 i ¢ Ji K (type 1l collagen
N-terminal propeptide, P Il NP) | K F&l 75 Bl i 2 (hyaluronic
acid, HA ) } K BRJZ K5 85 H (laminin, LN ) BREEE 60 558 W% BRF
Il % (enzyme-linked immunosorbent assay, ELISA) iz 7
& (5 14174 20250710) W [ 2D B 3 A= P RHE A BR
/% #l ; p-PI3K., PI3K | p-Akt J2 Akt 3t 44 (4t 5 43 % A
1098625-8 . 1088922-59 . 1107264-16 & 1010423-86) 4114
F % [ Abcam 23 7 5 p-mTOR . mTOR {4 ($1t-5- 23 51 4
H681964013 \H650062038) 311 H TR 2 A= E AR A R

o5l I -3- W R i & (glyceraldehyde-3-phosphate
dehydrogenase , GAPDH) Hit# (4t : AC231125002) 14 H
UL IR A R AT R A ]

1.3 =&ME BK-2804 Ashah Wb (A&
TR W7 A7 B F)) s DP360+CS500 3 Y — AL (1
ISE Ry A Wy 5 AR B 47 BR 2 7)) 5 BX43 2% s
(B A BAR 323 5] ) 5 AT6000 38 5% 855 22 T e A% X (35
38 A B D) 5 1510 BEFR AL (S E PR /R BHE A
RS ) ) 5 1645050 HL UK A L 26 7 it 2R A i =X 5 i
(polymerase chain reaction, PCR){¥ (Z£ [ Bio-Rad 2N &) ) -
1.4 hhe At SaBHER K50 HENESD K EGE N
PEMREFE 1A, 42 REBE AL AT 25 AL BE X 8 AR 25 1
4, T 4x 42 HOR B S RS2 B A 1 2F 2 fb i i 4
W AT . YRR RN B R EESHARUR 3 mL/kg Y
40% CCI,HHE M IR A (CCl,: i i =4:6) , BEJE 21K,
LG 8 JE , LUHE S LR S b K BB R . FE R AR A
8 JEIA , SR HBEHLECF 2k AL E B 2 FUK B, 51 ) 4%
BUFFRE , 3577 75 ARG - 41 (hematoxylin-eosin, HE ) | Zh#4
(Masson) 4t o, WS BT 41 i AL A5 0 2 B s T . #fiA
TR T, 45 4% 40 HUIT2F 4k K B BT BB BE LA
TN AL K i T2 S\ 3 b F 7
1 AL AR 8 H AR S T ko))
F AR 2 Wi I B 2201 0.9% AR BRER K I R\
I AT Ty b 2 D5 Ok KoK TR T, R R
= AR RFHR/70 kg x 6.3, KA 100 g R HE#E H 1 mL
25, )\ REPTER AR e ) 2 45 2450 LU A
1:2:4, 50915 7.96 .15.93 2 31.86 o/kg #EH , 25 W0 & 73
5124 0.796 .1.593 K 3.186 g/mlL; /K WHI B4 F /K KH 5=
43.19 me/kg T | 25 WVE FE O 4.319 mg/mL; %5 I 4H (B
TIZHF 0.9% A FRER K (2 mL/kg) HE S, 4% H 19K, E 4L
HEE 4 B2 bR AU, EAS KRR KT
TSR A 40% CCLMOEIMIR A, B8 1R .

1.5 KA—AHANE WEARIEE Yok KE B
R AR5 B B AR S

1.6 HARESAE RKREBE, SAKXKRER
12 h, 7 2% S 240 (3 mizkg) I8 Jis o S BRI . BUIE
T, H IR 2 h, T4 C4F T LA 3 000 r/min B
> 15 min, B B2 M 5 B T -80 CHRAF, H T ILiE A&
b CELISA K o BRI 4 BRI, PR IR SRS AT 285
BRI SV 4% 22 B WP RS 2, FH T A 210 Bl 2F
K 5 A 20 SUCE T -80 “CARAF , T 28 1 S i Bl |
T SR i PCR A
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1.7 HE.Masson 3 & kWM LA R IRFL T4 FEIELL
DAL LRI S wm RV R 4350147 HE
Masson e 6 F 2% i il SR K BURFIEZL 2L g H 2
B, B Ishak RO RGO HEAT AR AEALAR RS ITSY
1.8 AAUERM BT sk 47 R4 H s Lk
BFASCI E R BRALTE Alb  AST 2 ALT /K-,

1.9 ELISA =4 if ¢F 4etb va KP4 18 ELISA 3157
AU I E KBRS HA (LN Col-1V & PITNP /K-,
1.10 &G % g ip i sk A M AT R 2L 20 % & Rk R R
TR 2H 1 26 L SR FH s bk B iR 725 (bicinchoninic acid
assay, BCA) P E 85 AR EE , Tl & B A REAR . &l H
VKRS, LA 5% BG4 W P 1 h, =32 F L SE H
JoE 2% ph R 7K -1 i 20 (Tris buffered saline with Tween 20,
TBST) ¥ ¥ 3 ¥, 43 A —$t p-PI3K (1:1 000) , PI3K
(1:1 000) . p-mTOR (1: 1 000) . mTOR (1: 1 000) . p-Akt
(1:5000) .Akt(1:10 000) &z GAPDH (1:3 000) , T 4 “CHi7
H i, TBSTHE ¥ 3 K, —HiiFH 1 h, TBST V¥ 3 IS
W5, i Image J FAF AT 45 45 K BE AL

111 3% # 5 % % PCR & 4 M A JE 20 27 2k B R ik K
K TRIzol 15 $2 HUHZH 215 RNA, ll E RNA ¥ |, 4% i
0 B S R G U B R RN DNAL il 28 O o i
PCRAY, DA A0 38, SR A 272 a8 T B0 i S 2 1
(type I collagen, Col I ) CEH ALAL3h 2 H o (smooth
muscle actin o, a-SMA ) FE H AT Rk &5 51 H T
FER A YRR A IR E G R BARF S LR 1

x1 3|MFFIE
Table 1 List of primer sequences
TR JFHI(5"-3")
Col I i GATCCTGCCGATGTCGCTATCC
T TCTTGAGGTTGCCAGTCTGTTGG
a-SMA 3iF CCCAGATTATGTTTGAGACCTTCA
Fii#  CATCTCCAGAGTCCAGCACAATAC
GAPDH b iE GGTGCTGAGTATGTCGTGGAG
N TTGCTGACAATCTTGAGGGAG

ECol T, T BUEEHEAE T ; a-SMA , 3 WUILEN & 11 o ; GAPDH, H
SIS -3- Bl R L
112 %t 37 & FHISPSS 26.0 44 47 5 /341
THE R L x £ Fon , Z 41 1) H SR R 207 22 0
Br, 1 — 0 9 1 L3R FH LSD-t K56 . P<0.05 Jy 22 S A7
GiiteEE L

2 HR

2.1 BAKA—MEL HaEd s, AR Rt
BRI, B KA TR MR, WG shiR

% JUARIEEE, RAETERE . SRR LA, KA = 4 K
N34 AR J5 e ) o 20K B B S oK i 40 25 1
W, BRI ICEE KL 1 2 R, Kl
BWIE s N bi e I hl i ik Z , \ 235 %t
21 7 AR B 2 RO 55 T b R R i

22 BAXAMNBERS FHAKRBMNEZIHEO, 6
PEtf s RGBT 50, SNSRI 5 B2 R BRUHIE
LG LT (0, (EPEREIR , 8 IRDADRE - 22 UK AE 2028, ol b 1
IIRUE 3 K RVA F % X7 k2 oK (311 b2 E R GRE Sl ki
20 (BT Hl, 3 T BURL IR A B R 21 i3 s K KRR A O\
FhAZPUER 7 v ) 28 R v R a2 0 Jo S 3 T R
TR 2 B d i (T 1)

FTAH 1RAIH KYEIEA

1 FFEEEALRS
Figure 1 Liver histomorphology

23 BUAXKIMEALBELTN HERELIRER,
25 LR BT /N S5 A6 52 R, I 200 R FET 8 v SR i ik 22
SPARHES , T 5 4 40 M IR 108 5 AT 2 R BT /D - 35 4
I T AR RS ZETL , S P A0 3 1 7 i, R A
PRITAEPE LA X AT WAFAE 2 20R Y . SRR LA, K
RETEL N\ A BT 5 R o 2 R s ) e 4R BRI
240 L O U A P Y S s, G K R B 2 R N A A
217 i A i A A LT ARG S DU T\ 3 b4t i h
I 3\ AP J7 R0 i 2H R BT 4 AR I 2 1
RVEANMLIR I LTS R BRI 38  HRCRA KON
B35 AL R R AL A (8 2)

Masson 4 (45 5 1 7, 25 141K B /N 254 56
R T2 HRS ) RE S, R LR (0B SR 2T AE TR 5 BB 20 R
BT /N S AR IR, T D R W (0 S S T 4R TTOAR s S A
RUZH LUH , B2 3 BT ET D R0 4 2 Bl €00 e Dt 2F 4
DIRGACEDIE €A R B A S 2 A S P =22  we W e =
S(P>0.05) s N AZHTET T vhm) i 4 R Bl (e It
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AP G LR A IR 22 A Gt
S(P<0.01) ;7K WHi T2 24 e NI 3 A% B ET Jy iRl i 2 K
BRI €0 S 2F A TR Bl 3 | BT 27 A AT 2 o 3 PR
(P{E¥<0.01) (K3 .4),

24 BmKRiFE Al AST A ALT K+ Ha {4l
A, B A K UL T AST[ (148.94 +5.94) U/L] J ALT
[(185.73 £7.27) U/L1/KF- i &, Alb[ (26.70 £ 1.10)

THA

T¥EIEY

I\EBENARBTEER )\ BREZRASTHER /\BRzhdssHEda

T HE, AR - DL
2 HERBLHR(x200)

Figure 2 HE staining results (x200)
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{E JictE| KKEIRA

NI R

¥ : Masson Y 8, iR YL 4,
3 Masson 458 (x200)

/LK i AR (PR <0.01) . SRERIZH Hrdst , /K &
T RN 75 B Er I Ik o L ) 2 K UL AST
[ (59.84+552) | (120.84+7.08) . (86.68+5.32)
(57.15+3.68) U/L] } ALT [ (61.15+4.80) . (135.98 +
8.74) .(90.66 +4.83) Fl1(62.13 + 5.25) U/L /K -1 it Z %
i, Ab[ (34.14 £ 1.11) . (30.05 £ 0.71) . (32.04 £ 0.67) 1l
(34.78 £ 0.57) /L 1K 1 2 7t i3 (P 19<0.01) . N\
I ARZHCET T3 AT S50 B RO B AIC AST VALT K- JF T
Alb 7K, H LA 7 i 48R e (P (B9 <0.01) (F15) .

2.5 Z4 KA AE HA LN Col-IVEPIINP K- 5%
P AR R UL HAL (35.76 + 1.21)ng/mlL] LN
[ (170.48 £ 13.13)ng/mL] . Col-IV [ (5.33 £ 0.41) ng/mL] &
PIINP[ (954.72 + 46.77) pg/mL 17K F-44 i 2 T (P {4 <
0.01) ; SBEAYLE LA, 7K R 2 20 F NS iU 27 I ik
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Figure 3 Masson staining results (x200) Figure 4 Liver fibrosis scores of rats in each group
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Figure 5 Liver function levels of rats in each group
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e 7 41K R I v HA L (21.55+0.93)  (32.25+
1.10) .(27.38 + 1.35) F1(18.57 + 1.21 )ng/mL] .LN[ (114.56 +
8.71) . (141.10+£5.09) | (130.17 + 4.64) 1 (97.96 £ 6.72)
ng/mL].Col-IV[(3.29+0.17) .(4.53 £ 0.36) .(3.99 + 0.24)
Ml (3.16+£0.28) ng/mL] . P Il NP [ (653.18 +28.03) .
(828.37+27.01) .(758.61 +28.66) F1(635.07 + 34.96 ) pg/ml. ]
IO B AR (PAEH4<0.01) . N2 PULT 7l 55
SR AR AR 4 TS AR KT, EL LA 39 i A R et
(P{E#4<0.05) (E6).

2.6 &1 K R ME 4 L p-PI3K/PI3K, p-Akt/Akt &
p-mTOR/mTOR & & & A K-F 525 (4 i, Bl 4
KU IEZH 21 p-PI3K/PI3K , p-Akt/Akt & p-mTOR/mTOR
I FRIBIKOE ) W3 TS (P 4<0.01) . SR LY
B NE 75 A I 50 i 2 K BUFFIEZH 2 p-PI3K/PI3K

HHARIAACE 25 TG00 5 L (P>0.05) , p-Akt/Akt . p-
mTOR/mTOR £ [ A 7K V-3 i FFEAIR (P {H341<0.01) 7K
KRR A\ 75 AT Ty b i s ) e R B
JIE 20 41 p-PI3K/PI3K . p-Akt/Akt & p-mTOR/mTOR %5 [ 3
IO B PR (PIEIS<0.01) . A\ PLT 7457
2 22 ) SRR I AR AR KT, R R AR
(P EY<0.05) (K 7).

27 BEKAMFMELL Col [ \a-SMA 3 B & ik KT
52 A T B K B IEZZE Col 1 a-SMA FEH
FIRAKP- ) 8 2 T (P <0.01) . SHIRIL A, K
RSNV 4 2 e R NG LN Bl B E N
L Col T a-SMA I [H 3 iA 7K -1 B FR R (P (E <
0.01) 3 /NIZFHAZHUER Jr Xk 34 35 PR 2 25 1 00 )V FH 22 50
AR, DL R 2 SOR B (P (E34<0.01) (&1 8) .

00 P<0.01
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Figure 6 Liver fibrosis four-item levels in each group of rats
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Figure 7 Protein expression levels in liver tissues of rats in each group
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Figure 8 Gene expression levels of rats in each group
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