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Study on the anti-hepatic fibrosis effect of Sancao Baogan decoction
by inhibiting MDSCs
SHEN Lidu' ,DAI Xinyan®, JJHU Ribu',ZHANG Shiying’, GUO Jiacheng’, JIANG Huiling' , YAN Hengxiu'

(1. School of Pharmacy and Food ,Southwest Minzu University , Chengdu 610041, China;
2. School of Grassland Resources ,Southwest Minzu University , Chengdu 610225, China)

Abstract : This study investigated the intervention effect of Sancao Baogan decoction ( SBD )on CCl,-induced hepatic fibrosis in
mice. The mouse hepatic fibrosis model was prepared by intraperitoneal injection of 5% CCl,solution at a dose of 4 mL/kg.
Commencing from the moldeling date,SBD was administered via continuous intragastric delivery at high or low doses once a day
for 6 weeks. The inhibitory effect of SBD on hepatic fibrosis and its effect on MDSCs, T-lymphocytes and related cytokines were
detected by methods including HE, microplate assay, immunohistochemistry, colorimetric assay, TUNEL assay, ELISA and flow
cytometry. The results showed that the pathological injury, inflammatory infiltration and collagen deposition of liver tissue in
SBD groups were significantly improved. The activities of AST and ALT in mouse serum exhibited a significant reduction. The
MDA content and levels of a-SMA ,IL-1B,1L-6,and TGF-B1 in the liver were significantly down-regulated. The expression of
MDSCs in liver and blood was significantly decreased. HSCs was significantly inhibited and hepatocyte apoptosis was reduced.
Whereas the expression of GSH,CD4" T lymphocytes and CD8" T lymphocytes, as well as the anti-inflammatory factor 1L-10
were upregulated. The above results indicate that SBD has a good protective effect against hepatic fibrosis in mice, and the
mechanism may be related to improving the immunity of mice by inhibiting the immunosuppressive effect of hepatic MDSCs and
thus alleviating hepatic fibrosis.
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HFEF LA 2 FIIE 52 218 M5 405 )5 /Y A Fe e 2 i
A, HAFAE 2 40 71 5E BT (extracellular matrix , ECM )
PR EEUURR R I R 52 S48 05 0 25 30 ECM B
B IXAEAR KR B b 2 BEIR TR IIE 1 1E H S5 H A RE
AT SIS For s 760 P 4 B 1 XU | - Bt
0 FET P A B R A M T R R A 1 s TR AR
Z RS VEBCARTIRS PERR DI I | B S S e P I s 23
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T2 IR 2 v L BIVE RO A, A N 2
—FPRYT I EF A AL AR A S 1 25 o R IR
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Baogan decoction,SBD ) f&— i B[] 56 77, H B Al
SRR HERTRAE 8 Fh b 252, 2 T RS 9 Y
16T AEHAE P A% AR HL ) v A Bty A DRI 40 T
FERITEARSME RSt SBD AT 6 11 48 AL £ -6 (in-
terleukin-6, 1L-6) FlK7 4l fid- 5 Wik 41 fitd 42 75 i 384 5 5~
( granulocyte-macrophage colony stimulating factor, GM-
CSF) 5 5 0 B8 V5 14 410 11 40 I ( myeloid-derived sup-
pressor cells, MDSCs ) 38 F1404E ' . MDSCs J&:—
FLAT Sy 45 DI RE #Y B 25 40 A, 16 ALY MDSCs He
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IR R TS 52 55 22 o JFP I 0 25 DD AR OG0

PRI ASBIE SR ] CCL ST LT 4R S A A | 45
W SBD 7227 4k b 9 25 BEAE T S AR SCAIL ], S i
IRIATT LT A AL SIS B A 3

1 MRERE
1.1 SEISZ54

=W ERE 14 g, 855 14 g, FRTH
14 g, K12 g, W% 12 o, BB 10 g, WiMT 10 g, fa
BB 10 g 3X 8 MR 2y B2 B, Wi R 3490 B bt R

2555, 4 P4 A IR R 2 2 2 B AT i R 204 45 0 O IE
b B 96 g SBD AIIA 2 L Z&4IK 23 2 h, BB TT
Ja ¥ SCk A 10 min, [ 0. 22 wm ALIE RIS 0E ¥
FIT A UG T e % 28 & AX (60 °C, 60 r/min) Hyk 45 &
1.28 ¢/mL( Bl 1 mL /KB & 1.28 ¢ 2E24) BT
4 CUKFR A7 AE URAEZH A IO 5% A Al A5 A AL
FIE R 6.4 ¢/kg (R 3.2 o/kg(IFIHE) 7.
1.2 i

SPF %% 6~ 8 JE#% C57BL/6) HETE /N BRI F b 5t
HERRAYHARABRA /] (PRI | S5 s A
VFATIE S SCXK-2019-0008. 1A /)N B 35 T 7 g Rk
K222 B SPF S5 54 By , SRR E/ N BUIRD R
AR R RA Y EAR A R A H], B AR 4K,
TFEMEE N 12 h YERE/12 h BERE IR N (25+1) °C,
FEXHEE R (60+10) % . U7 A6 5 56 34 28 VG P (R T R 2
SCE e P Dy S E (f2 PS5 2023MDLS071) .
1.3 iRF
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) RROKAN B (AR A D R A A BR A WD)
WEMRE LR/ (ALT) KT R R &I
(AST) N . (MDA) A BEH K (GSH) 57 & (5
FAENAY) TR ; HEE  Masson 157 & ( bio-
sharp 4= ¥ /A ®] ) ; FITC anti-mouse-CD4 | PE anti-
mouse-CD8 | FITC anti-mouse-CD11b | Percp-cyanine5. 5
anti-MouseGr-1 ¢ J A5 ic $T & ( Biolegend 2\ H] ) ;
Mouse IL-6 ELISA Kit,Mouse IL-13 ELISA Kit,Mouse
TGF-B1ELISA Kit Mouse IL-10 ELISA Kit i{7#] £ ( I
WRR R S B A FR A 7 ) 3 30 Goat anti-Rabbit
IeG (BEBHEY) A F] ) 5 Tunel 17 & ( Elabscience ) ; —
PU.CY3 i i 1L E PR 1eG, F ke bt J5 48 &2 Wi
(pH6.0) ,DAPI( ZE4E /R A YR A R AR ) 5 B &%
JEEEIGN TR B TAY TR ARAF) &
JEA 1L DAB {8 €871 £ ( Solarbio) .
1.4 Y5

HBS-1096A F#R{Y ( Betie 23 7] ) ; BD FACS Can-
toll V2 41 i1 fX ( BD FACS /) ) ; Pannoramic SCAN
5] A 14512 (3DHISTECH Kft) ; CF1524R A=
8 R B0 L (SciloEGX 2N H ), %66 W B
(CX40,SOPTOP) .
1.5 A&
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1.5.1 5k adsd

C57BL/6) /INRRGE AR 57 1 w 5, H/ BB AL
305 A 10 2ok L IR A ARRZH FKOKAI
BZH . SBD =57 &2 M2 SBD K2 (n=10) . A5 Y
ZH FKAK AL ZH A1 SBD 4% 4 mL/kg I8 1 7 5 5%
CCL W, 1E 5 20 /)N BUME I v 9 4 S Aems vl 5 ) 2
WL TESS 6 w. A AR 2 H A IE 5 4 AR A 2 3 25 7 %
1 0. 9%NaCl; FHEXT FRZH 45T 0. 1 mg/kg BK A
WG m IR R LRSS T 6.4 g/kg M
3.2 g/kg SBD /KHLH.5 /N A RIE B 4525 1 Ik, &
2L 6 w. g I, /N BURE L FR 2 UM BORE AT /N B
Wrer AWK 12 b, HR BRI, 2504 i F Ak S8 7E/E
MLHHRTT o8 T 2 AS iR 2 R vk e oA AR
1 6 NEEAREAT ST
1.5.2 FFREFSH0m =

INERIR S5 24 24 b J5 FREE, SUAE G F AR B8/ B
EBCHE /N BRUBF A | FH 9004 f A s 0 T3 o8 O 3 1o, Wi
IR+ 5, R, T AT .
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1.5.3 AL IREFE )M

JFEHUH 4% 2 3 WS [, A0S a3 U g
5 wmERYI A U0 R 93 AOKS T 2L (H&E ) G (800
FILARFAIE R 1 oG Ab & 4/ N U
LA AR, ] Masson 4% (8 DAL B2 T AR A Image-
Pro+6. 0 125 7 12 I 5 JHFFUE v e J A 11 R AR SR 1O

F 1 NRFAELRFE shak TR

Table 1 Pathologic Ishak scoring criteria for hepatic fibrosis in mice
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REBU TR KX IREF A 5K | P B PR 27 4 5] B 2
REBUTHDKIX BT 4EvEY T A5 /R A P-P 3
U1K DCIRET 445K, A BT S P-P A P-C 4
B2 59 P-P R P-C IFAEAA 45737 (R 5E &HEFEAE ) 5
a3 MBI B E AT E AL 6

U P-P AL AT AR LT 4 s P-C 30 5 - e 2T i AL
1.5.4 9% A4 R A M BT 2R 4R 4F He A7 &4 a-SMA
FAAE R

HCHR A i G 3 A S 2 U 25 U0 R, i e K, 18
SR, B N o-SMA —Hi, 4 C R, T —

Pi,DAB B, FRIK 785 vhik, 93 ARG B2 4L, K,
BB e, B EE TR,
1.5.5 JFohak Aot

Flfa, A 3 500 t/min 4 °C B0 10 min 4355 1L
T AR ) 6 100 P A5 SR FH AR 32 43 ) 0 7 /)N B 37
TN R R I FE R (ALT) AR 1A R B I
it ( AST) BTG PE.

1.5.6 TUNEL % &, %) i 20 fe . 08 o F oL

HAY) R 37 CHLEZ 20 min, PBS B 10 min.j#
Jin 50 wL TUNEL #3337 °C #OEHEE 60 min, PBS
VeV 3 YR DAPL Jeif , ZHEE 10 min, PBS ¥
W3 CE R R PO U T WEE.

1.5.7  AFREFAL B HRAE

FREZ) 100 mg JFZHZL, H 900 L AE#EER K 50K
£ 3 500 rpm/15 min J& , B E W, AR 953050 & 150
RO 5 0 2 N 18 (MDA ) 1Y% &, B 2K
AR e H BE (GSH) f 25 1.

1.5.8 K 2m B R A& m) BT 2 e ik P MDSCs & T
NI B

/1N FRUHR BRI I £T 40 B 24 e v o 5 00 57 3,
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AL P G AR R AU b BB 20 250 00T
200 H 4 b, nLr 2n i s 250378 13, H PBS
R A0 B . O T R AE MDSCs, AT IE A AR S
101 ) 5240 P8 3 FH AT He AR k47 R T 4L £5 . CD11b-
FITC F1 Gr-1-PE. t 4l , CD4-FITC F1 CD8-PE Fiik
TRAESE AN i SR AR R A T IR L 4 . 5
FR A AN G 048 ] T 0O AMES B 5, (1 BD
FACS Canto Il F1 Novo Express #{4F1E4753Hr.

1.5.9 BREK % 9% R M X35 (ELISA)
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KBS, T ok th il & L 25 W, AR B
G S UL AR ELISA A 20 40 1L-18 | IL-
6 .IL-10 1 TGF-B1 BYHJE.
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it Mdi ] GraphPad Prism 9 #/4.P<0. 05 Jy H
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RIZH HF S BOIREAR (P<0. 05) A 1 Bz, TE % 2H /)N
IR FFP P 2 1 2 0 € T 0 2 T 0 1 i 2, MR A
R G A8 | o M AR A 10 25 8 JE AR A L, 48
SBD Y75 , /N UM ZH 28 405 B (2 3, Skt
AR S AR R 5 B s ) TRIAERK KAl B4/ BR
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Table 2 Comparison of liver weight and liver index

in mice ( )_(is,n =10)

45 e (g) FEREFEEL (% )
EHH 1.05+0. 03 4. 48+0. 06
FERIZ 1.23+0. 05* 5.110. 16"

FoKAIBEH 1.12£0.03* 4.79+0.12*
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Appearance and morphology of mouse liver and tissue HE staining results in each group (100x)

. ##P<0. 01, SIER AL + = P<0. 01, 5HRI4 Hig
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IN U ELT 4EAL T AR 2. 40% , SBD AR 540 /)N BT
WELFHEAL AN 5. 14% , RROKANBE A /) SR I £F 44k
RN 2.01% , B F AR 41 g 2 FE Ik (P<0.01, P<
0.05,P<0.01), [Al B Bk KAl B8 41, SBD 5 771 3t 2 Je
SBD A1 2 2H /) B A 25 £ 1 41 i YR A6 FAT /DN - 4%
PTG A i ik s | 21 4 a) B& B 5 0820 16 B SBD
XN B PR I 5 A5 A — a2 A PR P A5
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o SR

a-SMA J& HSC iHfb i EWtr &z —, K&
FEIR FEAM AL TR, I 12 v 45 % R Sk i
YAl BRI 2 -SMA - BH A 41 i 2 308 55 1 40 2
EWZ (P<0.01) ; AHE TR AL, SBD = 7 2 4
SBD A1) & 20 DA KRk AR Al 4 /I BRUHE H o-SMA FH
PR 2635 3% R & (P<0.01,P<0.05,P<0.01) il
P 2. Ut B2 SBD T-Hil 5 , HSC 176 £k o 2 4l | [ sl
P T /INERAR N B CCL T R B 405 1) 41 44k
J R

SBDIEFI =4 SBDEFIEA

50um
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2 BENRETRERS R LS o R BT o-SMA FRIZKIIES (200x)
Fig. 2  Distribution of collagen fibers in the liver and expression of a-SMA in the liver of mice in each group(200x)

T #P<0. 05, ##P<0. 01, 5IEH A EL#E; * P<0. 05, = % P<0. 01, SR Hds. R A

2.4 SBD Xt CClL, SR FFA %L /MR MLiF AST 1
ALT &R F M

e 3 FroR, 5 IEF AR A, BEAYZ /)N BRIl
HALT A1 AST B9EPERH 8 T+ 5 (P<0. 01) 3 BkK Al ik
2H \SBD w5 4 2H K SBD A i 40 /) BRI ALT
A AST (306 MR AL B I8 T [ (P<0. 01, P<0. 01,
P<0.05) .3l SBD 7] DAL CCL, 755 B - 2F 4k /)N
UM TG ALT F1 AST B93% M, et i o fe.

3 NRIMES AST F ALT S MM LLEL( X £5,n=10)
Table 3 Comparison of AST and ALT activity in mouse

of serum ( )_(iS,n= 10)

il ALT(U/L) AST(U/L)
IEH A 16.99+2. 61 20. 64x4. 59
I ZH 205. 07+9. 03* 114. 82+27. 08**

BRI
SBD I &4
SBD &I 41

110.50£13.41" ~
163.71£7.40"
113.68+18.31" "

39.87+5.06" "
73.93+6.04 "
47.92+4.40" "
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2.5 SBD Xt CClL,iBESHIBFA 4L /NRAFEEAT,
R AVE - GopAl

TUNEL 5% €8 ] F46: 00 JH2F 4 Ak /1 B 200 i 1) 34
TARBELANE 3 r 7, 578 20 /I BRURF JOE v kAR R T 1)
AN I i IR 4 (P<0.01) , Z5 R IIK
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WES ccl, e 5 R/ N T4 IET. 45T SBD K FkK
AIAY7 )5, SBD 1 7 & 21 SBD I 71 5 41 LA K Bk K
ABEZE /IS BT 40 0 T 5 S B R A g e (P<
0.01) , 784 SBD mJ | CCl,i75 5 B9 IF£F 44k /N BT
AT .

Merge

B3 &H/INEATHREFHEERRETIE R (200x)

Fig. 3 Apoptosis of hepatocytes in the liver of mice in each group (200x)
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Fig. 4

The MDA and GSH level in liver tissue of mice in each group (n=6)
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2.6 SBD 3t CCl, % 5 BF £F 4 4k /)N B BF BE R I 5% =
MDSCs B & K7

FWF5E I MDSCs /2 IF Ik e e F8 A8 Y JE 22
IKBE R 5 BRI L /N FRFFIE MDSCs 7
BIE 7 H (5. 20+0. 74) % ,AHE T 1E # 41 MDSCs ¥
HH(2.29+0. 17) % .2 T+ (P<0.01) , 45 T 57
i SBD 3R T A, /N U IE MDSCs 34 H 43 LL R R
(3.420.39) % , AL 1 2 T [ (P<0. 05) AL
/NEUMLE MDSCs X E 48 bR (32, 8+1.98) % , #HER
A

HKARA

FIEWH G (21,3421, 14) % B E THE (P<
0.01),4: SBD J&¥7 )5 , /NI MDSCs 7E SBD =5
H A (24.50+2. 64) %, 7F SBD % 7 & 41 & N
(25.08+3. 17) % , YA i MU 20 47 22 5 H BAT G2
X (P<0.01,P<0.01) , BkKAHE 2 /I B IE Az 1
MDSCs $A A 20 FEARAH T B 5 PE 22 5% (P>0.05) . A
ES R I LR AR Y i B P SBD AT BB
T MDSCs 14 1) JFF R A B2 4 St D4 .
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Fig. 5 Flow cytometry figure and percentage of liver and blood MDSCs in each group of mice (n=6)

2.7 SBD ¥t CCl, % S BF &F 4 4L /N R BT & I i
CD4"T F CD8* T bk B2 4 A bt 151l ) 54 M)

mE 6 Fros AR /N BRFIE H CD4” T ik I 41 A
HE 34 43t R (4. 12£0. 83) %, AH HCIE # 40 F 39 5
I3 (7.3540. 81) % B3 FFE(P<0.01) , 25 T & 5 i
SBD 5 SBD K AR AlGH S , /N BUFFIIE CD4"T ik
CLARBL P22 1 53 b B TR (4. 98+0.38) %, (4. 73+
0.27)% (4. 4520.79) % , BMRI A A 2 HAARHA
Gt X (P>0.05).

R ZH /N BUFFAIE A CD8 T 7k B 240 Jfd ) - 2 77 43

bR (5.21+1.53) %, AH LU IE B 413 40 L (8. 34+
0.30)% ¥ FF&(P<0.01), 4 F &7 & SBD K5
i SBD MAOKANGHE , /N BRI CD8™ T 4k [ 4 ffd
B34 E 4R (13.31+£1.14)% . (11.37+0.84) % .
(10.44+1.06) % , BRI 41 1 3% F+ i (P<0.01, P <
0.05,P<0.05).

R 20 /N BRI W CDAT T 3 L 40 T A
(17.50+2.26) % , 5 1E % 4 /N BRUAL I A CD4Y T ik
ELAHM T 43 b (31, 41+1.25) % W& F & (P<0.01),
TRl EE SBD J& , /N th CD4™ T bk B 20 i o5
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I (22.61+1.35) % , B4 3 L F-(P<0.05) , 1M1
TR & SBD R ABOKAIEE S , /N T CD4™ T
I 40 B 5 G 918 (19. 21+ 1. 08) % F11 (16. 07 +
1. 67) % , BRI - FHE TG 8 25 5% (P>0. 05, P>
0.05).

PR 20 /N BRI 3 P CDS™ T bk B 40 i 4 b
(10.67+1.73) % , B IEH /N (17.52+2.27) %
ETRE(P<0.05), 45 T = it SBD J&, /N BRI R
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