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Abstract: Objective To investigate the effect of Salvianolic Acids for Injection (SAFI) on CCls-induced liver injury in rats. Methods

Fifty SD rats with chemical liver injury induced by intraperitoneal injection of 20% CCls were randomly divided into model group (ig
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0.9% sodium chloride injection + tail iv 0.9 % sodium chloride injection), SAFI-low, medium, high dose group (5.805, 11.610, and
23.22 mg-kg™!, tail iv + ig 0.9 % sodium chloride injection), Shuifeijibin capsule (SFJ) group (37.8 mg-kg™!, ig + tail iv 0.9% sodium
chloride injection). Another 10 SD rats were taken as the normal group (tail iv + ig 0.9 % sodium chloride injection). After continuous
administration for 14 days, the survival status of rats in each group was observed after daily administration. After the end of
administration, the levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST), albumin (ALB) in serum and matrix
metalloproteinase (MMP), laminin (LN), hyaluronic acid (HA), interleukin 6 (IL-6), interleukin 1 (IL-1p), tumor necrosis factor o
(TNF-a), o-smooth muscle actin (a-SMA), interleukin 10 (IL-10), malondialdehyde (MDA), superoxide dismutase (SOD), type I
collagen (COLI), type III collagen (COLIII) in liver tissue were detected by enzyme-linked immunosorbent assay (ELISA) kit. The
expression of a-SMA, COLI and COLIII in liver tissue of rats in each group was detected by Western blotting. The pathological changes
of liver tissue were observed by HE staining. Results Compared with the model group, the mental state of rats in each drug
administration group was significantly improved. The liver index of the SFJ group and the medium and high-dose SAFI groups
decreased significantly (P < 0.05, 0.01). The levels of ALT and AST in the serum of each drug administration group decreased
significantly, and the level of ALB increased significantly (P < 0.05, 0.01, 0.001). The level of MMP in liver tissue was significantly
increased, and the levels of HA and LN were significantly decreased (P < 0.01, 0.001). The levels of collagen-related factors a-SMA,
COLI and COLIII were significantly decreased, and the levels of inflammatory factors TNF-a, IL-6, and IL-1f decreased significantly,
while the level of IL-10 increased significantly (P < 0.05, 0.01, 0.001). Western blotting results showed that compared with the model
group, the protein expressions of a-SMA, COLI, and COLIII in the SFJ group and the medium-dose SAFI group decreased significantly
(P < 0.01, 0.001). HE staining showed that compared with the model group, the infiltration of inflammatory cells in each drug
administration group was alleviated, and the pathological damage was significantly reduced. Conclusion SAFI can improve liver
injury and reduce the risk of liver fibrosis by inhibiting lipid peroxidation, effectively improving extracellular matrix (ECM) deposition,
actively promoting collagen degradation, inhibiting connective tissue proliferation, and alleviating inflammation in rats.
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Table 1 Results of body weight and liver weight index of rats in each group (X s, n=10)

5 I H/(mg kg b )T g JF4E 4%
it i — 359.43410.11 2.63+0.05
it — 314.23+27.54" 2.97+0.13"
SFJ 37.8 356.45+22.17 2.64+0.58%
SAFI 5.805 320.33+22.45 2.81+0.34
11.610 350.67 +20.49 2.7140.10%
23.220 332.67+39.78 2.79+0.05%

XA "P<0.01; SHMALLR: "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. 1 Liver morphology of rats in each group
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F2 HBHEKXRIMIFE ALT, AST, ALB®NLER (X £s5, n=10)
Table 2 Results of serum ALT, AST and ALB in each group (X £s, n=10)

2H 51 7l &/ (mg kg™ ALT/(ng mL™) AST/(ng mL™) ALB/(mg mL™")
tif e — 30.89+3.01 20.87+3.44 68.56 +5.99
fEETY — 4577 +3.55™" 33.54+057"" 40.59+5.01"
SFJ 37.8 33.8513.50%# 24.08 +1.96%# 59.76 +5.99%#
SAFI 5.805 38.5910.98% 28.4410.81% 46.0440.73
11.610 34.44+1 32%# 25.07 £0.82## 58.01+2.21##
23.220 37.47+1.4% 27.63+1.06% 53.12+4.55%

x4 R " P<<0.001; SHAALLR: P<<0.05 #P<<0.01 #P<0.001.

- 349 -

P <0.001 vs control group; *P<0.05 #P<0.01 *#P<0.001 vs model group.
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FERLH 4L 2R P 0-SMA . COLI. COLII/K - & 3 7
& (P<0.001); S S, o-SMA.
COLI., COLHIZK {23 T B (P<<0.05.0.01.0.001),
Horp SAFL A EHBAL. =R EHBCRLF. 453

#*3 SHHEARAFALH MMP. HA. LN LR (X £5, n=10)
Table 3 Results of MMP, HA and LN in liver tissue of rats in each group (X *s, n=10)

2H ) FilEl/(mg kg™ MMP/(ng mL™") HA/(ng mL™") LN/(ng mL™)
it HE — 89.65+8.59 212.41+10.14 308.09+43.05
it — 46.23+10.33™ 448.77+41.04™ 682.19+56.36""
SFJ 37.8 75.96 +9.37### 242.29+22.15%# 376.04+67.62%#
SAFI 5.805 64.11+2.97% 368.69+4.18% 495.84 4 17.12%##
11.610 75.62 +6.51%## 317.76 +18.62%# 382.13426.8%
23.220 62.91+3.21% 297.84+3.77%% 358.01 +4.24%#

LXTHRALLEE:: *P<<0.001; SEUHALLE: P<0.05 *P<0.01 #*P<0.001.
P <0.001 vs control group; *P<0.05 #P<0.01 *P<0.001 vs model group.

x4 BEXBIFELD a-SMA, COLI. COLHIEIEMLER (X £5, n=10)

Table 4 Results of a-SMA, COLI and COLIII in liver tissue of rats in each group (X *s, n=10)

25 FHE/(mg kg ) a-SMA/(pg 97") COLI/(ng g7") COLI/(ng-g™")
it — 158.95+30.59 38.08+3.37 10.16+1.24
it — 326.11+38.48"™" 60.67 +3.73"" 20.03+1.18™
SFJ 37.8 208.76 +32.97## 38.97+4.21%# 12.72+1.53##
SAFI 5.805 258.93+7.20% 52.77+4.43" 17.03+0.82%

11.610 200.3549.10%# 38.39+0.98### 12.91+0.86%#
23.220 231.67+4.37% 46.66+2.75%# 15.08 +1.70%##

5B L TP<<0.001; SRR *P<0.05 *P<0.01 *P<0.001.
P <0.001 vs control group; *P<0.05 #P<0.01 *#P<0.001 vs model group.
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Fig.2 Expression of a-SMA. COLI. COLIII proteins in liver tissue of rats in each group (X *s, n=10)

R, SFJ A SAFI W] DAta# AT 4645 K AR

3.5 SAFI MEMA S KRR EFE LR HIE IR
ppA

Wk S fror, SxTRAML, B AL
TNF-a. IL-6. IL-1B HJ/K-F R T, IL-10 K- &
FHEC (P<0.001). S5HEAYZHAHLL, SFI 21 SAFI
4 TNF-o. IL-6. IL-1B /KFERFER(E (P<0.05.
0.01.0.001), IL-10 7K~F& 2 75 (P<<0.01. 0.001 ).

=5

RAEH T IRIE

N 6 i, HXTHRAIAHEL, BAL 4L RT 2l
SOD /K &K (P<<0.01), MDA /KTt
B (P<0.001); SHRIAMEL, SAZ4ARHLF
MDA 7K & Z K (P<<0.001), SOD 7K T4 & 3

FE (P<0.001).

FHXBIFARDRERFRRMER (X £5, n=10)

Table 5 Results of inflammatory factors in liver tissue of rats in each group (X s, n=10)

2H ) 7l (mg kg ™) TNF-o/(pg-g™") IL-6/(pg g7') IL-1B/(pg-g™) IL-10/(pg g7")
Xof HEt — 310.35448.49 134.78432.74 24.0648.32 101.5748.69
it — 519.51447.75™" 253.12424.39™" 69.51+47.86™" 54.8949.83™"
SKJ 37.8 329.22448.90%# 141.24+31.87## 33.3048.87## 80.14+44.91%#
SAFI 5.805 402.50436.01% 194.1146.40% 53.0543.77* 74.6444.12%
11.610 351.15414.70%# 160.65+16.37%# 38.6343.98%# 89.9042.74##
23.220 407.6246.63% 187.85413.27% 45.7343.36%% 78.0142.68%#
SRR " P<0.001; SRR *P<0.05 *#P<0.01 *P<0.001.
P <0.001 vs control group; *P<0.05 #P<0.01 *#P<0.001 vs model group.
6 BHEXBAFALF MDA, SOD HIKMER (X 15, n=10)
Table 6 Results of MDA and SOD in liver tissue of rats in each group ( X s, n=10)
2H ) 7 E/(mg kg™) SOD/(ng g7h) MDA/(nmol g7)
pagis — 13.80+.37 3.31#0.11
oy — 6.42+1.15" 5.6940.42""
SKJ 37.8 13.78+.32%# 3.4140.22%%
SAFI 5.805 9.5740.71%# 4.3640.05%#
11.610 13.5640.52## 3.8040.15%#
23.220 12.08+1.48%# 4,200,107

x4 P<<0.01

""P<0.001; SR #¥P<0.001,
P <0.05 "™P<0.001 vs control group; #*P < 0.001 vs model group.
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3.6 SAFI T12MAFH X RAFELHFENTRY
A

WA 3 ffizn, HE Jefrgs B8, x4 KR
JF2H 2R I 2m P R/ N A TR, 4R KmE, 450
TEITAT I, FFA A2 DLAR Je g o o0 SO IR HE
UM HES 2L, Ko B

i

SFJ

Y i

4 RIS FIRE B [ 45 QR m sk, %8O, I
SEN ALK R AR CGREHTSR); SR A
b, B2 254 T 2H S BE 2 R U AT, 4H
WA RE2H, AMENE, AZATE W,
BIFGH S, s B b . o SFI ZH AT SAFI
rhR A R RO B B

RN s [ PR
\93\'_3\ & )v"?; s

SAFI/(mg-kg™)

E3 BEKRRATHEL HE REER (X200)

Fig.3 HE staining results of liver tissue of rats in each group (%200)

4 g

JF R A N B L (AR AR B, B 5T o AR
BENAR PN AN, DU WA A SZ A A
YR E. HARESZEIN G, HE2Esh e
Ihie, WA L ThRE, BB M,
FF A 5t 2 I 2 )i s AR THREDT, ML A ) BCM A
B34, SEUFNEH BURHR DL A 440 I R0,
4534 175 0 DA B e $93 i 521 40 o] A3 aok % T3
DhReFabn AT VRN o A SEEG 45 R R SFI AR H
IR SAFI XF AT Ihfit & di48FR ALT. AST. ALB
BIRAANFEREEMIETER, Ui SAFL XK RAF
il B A CEE IR

ECM HHZ R K FAR, F BN RIRE
. ERERA. SR A. BARE. ZILRNE.
B RENE TR IR 2R GE MU AN A BRI ATy, ALEE
gPETS. . . Bk ECM i8R —ANE)
BIFIAES, RLARFEE BRI, NHETEZE
PAERBEES, A TEG O e A A, EEEShE
FnsRFInol, FFHAF ) ECM S5RTEF4Eu s %5 &
KEKF, ECM il i 8 A PTRRA B g v i ,
DU A B S 0 B fie, S 3G 2R 1B 0L, IR
FHer 2t H2 KR L, Kb+ ECM
K275 in HA . LN, COLI. COLIII £ )4 &
AT DA bR S5 A7 ) S WP A AR 1 i . ARSIz
JEIT ELISA A1 Western blotting HLyk SE36 %] % )5 285
AT XUEIGIE, 45BN, SAFIK. . Hil&E
DA K. SEJ AT AN ) P2 5 b P AR AR 48 45 K R, COLL,
COLIII ffJ7KF-, ] SFI Al SAFT 1] DA i iR 2

HA B TR IR R AR 4 L R, SRR L,
MNEE K 537K P )4 5 R B i s

MMP &M £ FH LU=, BT LI
fit ECM HJLFRTE S A RS R ST, R4k
TR ECM DA I Ji B 11 1 o At e A 22
EFUZ, a-SMA #EIA A2 R4 (HSC) 4T
TR bR R, 57 7E = B Ok
PE, WM HSC A2 i i) 5 4545 1) 25 223
T3, A2 B AR, HSC ¥ A2
RGN, REVEACHNURAT A, 2ot
7 4@ R A BEHH) 7) CTIMP) S0 MMP (35 14,
EHRAT MMP F1 TIMP B ARSI, 455 ECM &
FM B AR I Eh A5 T4, MMP — Eg4m)], ECM It
FUGETCIEBEAR, X P s s B P 2 4 04, AR s
IRt R OR, SAFI. SFEJ RJAS[RIFE b i 15 FF 453455
K MMP. o-SMA 7K, FHB] SAFI f] DL
0] HSC (345 S ik, Ik o-SMA [IERIE, 4
# TIMP & B TIfEHE MMP &%, B&f# ECM M
1 2% f P A5 A 155 O

JFRESZ A0S, FFanp R A R0, JHT,
E VA2 3 &R R R FIRE, il TNF-
o IL-6. IL-1B, fRAERAEM) ™A, AN oAy K
RIS R EZ RTINS [ B, 33— 0 s T
AN LA & Kuppfer 40, {15 645 &
P YAl T A B P E ), ARSI 45 R W] SFY AIAN[H]
FIEM SAFL 7] LU IS G2 ff 58 R0 IR, o0 %
ik AT AR I A5 1 L

FALPIFOR B HIEER A ) — R S E R, 2
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A SPUAEANE R R R, W2 58I 4
1 EENHZ —. SOD kN —Fhii L, 7l
DAA R0H AR v A E B 2E (ROS)D, FRFFHLAAEA
AR A . —H ROS BUIMEAE K
WEEE, tas KA AR UL S AL P74 MDA Xt
JEEE A, MMERFFHN, ALibas 1R, RH
# & SAFI L J% SFJ w] AF+15 SOD 7K, i MDA
Lk, R SAFI A] LIE 46| CCla s i = A=
() B S R I A R R AT 28 g 453473
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R A2, H HFE IR I 5] R Ol Ak
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