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Effect of salvianolic acid B on intestinal flora and short chain
fatty acid metabolism in mice with liver injury

ZHOU Zhe ,HU Shi-an,HU Yu-tong, TAN Yang, PEI Gang” ,LI Ling"

Key Laboratory of Modern Research of TCM , Education Department of Hunan Province
College of Pharmacy ,Hunan University of Chinese Medicine ,Changsha 410208 , China

Abstract : The objective of this study was to examine the impact of salvianolic acid B (Sal B) on liver injury in mice,as well
as its effects on intestinal flora and short-chain fatty acids (SCFAs). To establish a mouse liver injury model,a subcutaneous
injection of 20% CCl, solution was administered. At the same time, mice in treatment groups were subjected to Sal B and the
positive drug 2-deoxy-D-glucose gavage intervention, respectively. After the administration, the pathological changes of liver
tissue were observed by hematoxylin-eosin ( HE) , Masson , and Sirius red staining,and the levels of serum alanine aminotrans-
ferase (ALT) and aspartate aminotransferase ( AST) were detected by biochemical kits. 16S rRNA sequencing technology
was used to detect the changes of intestinal microbiota in mice. Additionally,the contents of SCFAs in mice feces were deter-
mined through gas chromatography. The results indicate that Sal B has a significant effect on reducing serum ALT and AST
levels (P < 0.001) and mitigating liver pathological damage. Moreover,Sal B was revealed to partly restore the composition
of intestinal flora in mice with liver injury,as evidenced by the sequencing data. Furthermore ,the administration of Sal B re-
sulted in a significant increase in the concentrations of isobutyric acid ,isovaleric acid, propionate acid,and valeric acid in the
feces from mice with liver injury(P < 0.001). Consequently,the above results could conclude that Sal B possesses the abili-
ty to alleviate liver injury induced by CCl, in mice. The mechanism is potentially related to its regulation of the balance of in-
testinal flora and the restoration of the contents of SCFAs.

Key words :salvianolic acid B;liver injury ;intestinal flora;short-chain fatty acids
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AMAEAE IS5 H) A B OCHE T B AEAEF D) fg
BYINC . -5 0 250, G045 1 38 T R 2 RN
M0 R, DL K T A ARG 4 % B8 I 7 R ( short-chain
fatty acids,SCFAs) JAHFERAFRY AR , 5 ZFh 5 X i
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KA L Nz 18 T A Ry B0 0T 458 SCFAs 7K 7 A
MR o AR /R T Sal B il I8 15 i
IETEAE S SCFAs ZKHL, A AU 845, O Sal
B Hi 45073 LA 52 S AL ) Bk A 8
1 #MRl5A%

1.1 Xzh¥)

SPF At 1CR /N EL, PR B (20 £2) g, 10
T e T K v S Ak SR s WA R AL RN IE S
SCXK( i 2019-0004) . i /N A K EIROK,
BRI R 20 ~25 °C, AHXHREE 60% , & HOGHE 12
h/ R8s 12 h Fir A 5256 2738 A0 ) m v = 24 K2 5
5 S YA PR 48 FE AR, 22 R R 2R 2
SR B YIE B By oot , 45 - 1120230222214,
1.2 RKFE5NEE
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AIRAHE) s btk (A5 : C1515268 , 1347 wipk
AACFL R A BR 2 ) 5 45 5 % 2 % (alanine amin-
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J& A/ NI ERAR K 24 FHR BRI /S £ F
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S TR (CIR CIR AN S G IR b o 3 1, I A Tk
IRGTECHI AL 100 mg/mL (45 W, I H kA A
FWAREN R TAEPRER . BUNRGENEY



750 KERF=YIBER ST K

Vol. 36

0.2 g, BT 1.5 mL E.0E, N 500 pL 4Kz
4 1 min, T 4°C 12 000 r/min %.0> 10 min, B 200
wh 3, i 100 wl 15 % B2 375 wg/mL ) N R
AP EIR RV 20 Wl F1Z T 280 Wl 513 1 min,
F 4°C 12 000 rpm E.0> 10 min, B2 Bi# 2 EALIL

3% 25 fF . Thermo Trace 1310 ( Thermo Fisher
Scientific, USA) S AH & 45, 3545~ Agilent HP-IN-
NOWAX E4454E (30 m x0.25 mm x0.25 pm);
SYURERE , HERER 1 L, 0 b 100 1, BERE R A
250 °C 5 BT IR AZ 300 °C s ALk 2 250 C. #
JFETHIR A BRI 90 C5 L 10 °C/min JHR ZE 120
C;FLLS C/min FHEZE 150 C ;5 )5 LA 25 °C/min
THE 2 250 °C 4EHF 2 min, #UW A, BRI
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JEj% 24 . Thermo ISQ LT fii§%{Y ( Thermo Fish-
er Scientific, USA) , i1 725 7 L 55 (EI) 5, SIM 4948
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fdifl Graph Pad Prism 8 #4748 11704, AE k35
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PR, B AL, SRR b 2 508 DY o K R R AR
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REEAREAS Ak 1M Sal 41} 2-DG 41/ £ G
M HEEAE DU T Mod 41,
2.2 Sal B xt CClL i SH ARG /R IE ALT,
AST Ky S50

55 Con ZHAHLY , Mod ZH/INERIMLE ALT AST Ft i
(P <0.001) ;%5 Mod ZH#H [, Sal B L) Jz PHE 24 2-
DG T J5 ALT,AST B B &% (P <0.001 5% P <
0.01)(WFE1),

&1 Sal B ¥} CCl, FFHI ARG /NRILTE
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Table 1  Effect of Sal B on the on the serum levels of ALT and
AST in CCl,-induced liver injury mice( Mean + SEM ,n =6)

2[5 Group ALT(IU/L) AST(1U/L)
Con 6.721 £0.96 14.46 £2.17
Mod 126.3 +6. 17" 95.84 4. 37"
Sal B 46.95 £6.81%** 35.83£3.22%**
2-DG 34.08 £7.31% " 73.05 +6.70 " *

5 Con A R ,*P <0.05,%P <0.01," P <0.001; 5 Mod 4 I,
®,*P<0.05,**P<0.01,***P<0.001, [,

Note : Compared with Con,*P < 0.05,*P < 0.01,"*P < 0.001;
Compared with Mod, * P < 0.05,"*P < 0.01," " P < 0.001,the

same blow.

2.3 Sal B3t CCl, BEHFFHRG/NRTERET
AzopA)
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UL, Sal B 415 2-DG 41T 41 M YR58 Al 2s i 0H
WD, RV S 28 . Masson JL (8 45 5L %
B, Mod 20 /)N BURT DL VA8 DX ] Pl A R st I 2F 4 34
A HIE I T A 442 AH % 3 5 Mod 44 AH L, Sal B 2
F12-DG 2 HT2H 23 e D 21 248 AH 3 21 AT 215 I A

Sal B 2-DG

B 1 RENRFFAEARBRESE (200 x )

Fig. 1 Histologic examination of liver tissue of mice in each group (200 x )
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TR RRL R AR T4 Sy 80. 2% , Y 7R LA AL
E RAF I il RERE 1 AT BB 0. PCA 25 R R,
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HzEl, KW Sal B Y14 iE T CCL, JIr S 2/
7 0 R A ) D R

1N
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Fig. 2 Comparison of Chaol ,Shannon and Simpson richness and PCA based on intestinal flora
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Sal B (1% Hil E AL 7 FE AR/ BU 38 P FEAT 51 AH S
RIS (P <0.001) , Fhims FLAT B B AR X =F 2
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JFA /0 B o 2 TR R 2L
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Fig. 3 Composition (A) and differences (B,C) of intestinal flora at phylum level in each group
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Fig. 4 Composition (A) and differences (B,C,D) of intestinal flora at genus level in each group
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Fig. 5 Heat map of intestinal short-chain fatty acids in each group of mice

®2 JBANREEEHRSERLLE (Mean £ SEM,n = 6)

Table 2 Comparison of the contents of short-chain fatty acids in each group (Mean £+ SEM,n = 6)

SCFAs

ik Content( pg/g)

Con Mod Sal B
ST IR Isobutyric acid 23.76 +0.16 12.63 +0.07% 18.29 +0.08 * *
SEI%R Isovaleric acid 17.24 +0.06 11.45 +0. 06" 15.95+0.08* * *
N2 Propionic acid 285.1+0.66 168.10 +0. 83" 184 +0.69 * * *
L Acetic acid 1083 +3.33 866. 1 4. 44 739.5+3.44 %
CLf2 Caproic acid 0.6441 £0.02 0.3149 £0.01™* 0.2612 +0.01 *
T Butyric acid 163.11 £0.32 163.085 0. 82 169.22 +0.62
%% Valeric acid 23.08 +0.05 20.61 +0. 10* 31.77 0. 12***
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