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Anti-hepatic Fibrosis Mechanism of Yinqi Sanhuang Jiedu Decoction via Inhibiting

Neutrophils and Neutrophil Extracellular Traps

LI Yanbo, LEI Chao, WU Qingjuan, LYU Wenliang"
(Guang'anmen Hospital, China Academy of Chinese Medical Sciences, Beijing 100053, China)

[Abstract] Objective: To verify the therapeutic effect of Yingi Sanhuang Jiedu decoction (YQSH) on carbon tetrachloride
(CCl,)-induced hepatic fibrosis in mice, and to explore whether its effect was related to the inhibition of neutrophil infiltration and
the formation of neutrophil extracellular traps (NETs). Methods: The 36 C57BL/6J mice were randomly divided into control
group, model group, positive drug silybin (SF) group (55 mg-kg"'-d"'), YQSH-L group, YQSH-M group, and YQSH-H group
(8.325, 16.65, 33.3 g-kg'-d", respectively) , n=6 in each group. Except for the control group, mice in all other groups were
intraperitoneally injected with CCl, to induce hepatic fibrosis. After successful modeling, each drug administration group was given

the corresponding drugs by gavage for eight weeks. Hematoxylin-eosin (HE) staining, Sirius red staining and Masson staining were
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used to observe the pathological changes of liver tissue. Liver elasticity was detected by a color Doppler ultrasound system.
Immunohistochemistry and real-time fluorescent quantitative polymerase chain reaction (Real-time PCR) were performed to detect
the protein expression and mRNA levels of C-X-C motif chemokine ligand 1 (CXCL1), CXCL2 and CXCL5. Neutrophil levels
were detected by flow cytometry. The expression of neutrophil elastase (NE) and myeloperoxidase (MPO) positive protein was
observed by immunofluorescence. The contents of MPO, NE and CitH3 were detected by enzyme-linked immunosorbent assay
(ELISA). Results: Compared with the control group, the liver of the model group showed obvious inflammatory cell infiltration
and collagen deposition, and the liver elasticity, CXCL1, CXCL2, CXCLS expression, neutrophil level, and MPO, NE and
CitH3 levels were significantly increased (P<0.05, P<0.01). Compared with the model group, inflammatory cell infiltration and
collagen deposition in the liver tissue of mice were reduced after YQSH treatment. Moreover, the liver elasticity was reduced (P<
0.01). The protein expression (P<0.01) and mRNA level of CXCL1, CXCL2 and CXCLS5 were decreased (P<0.05, P<0.01). The
neutrophil level was decreased (P<0.01), the expression of MPO and NE positive protein was significantly decreased (P<0.05, P<
0.01), and the levels of MPO, NE and CitH3 were decreased (P<0.05, P<0.01). Conclusion: The anti-hepatic fibrosis effect of
YQSH may be related to its inhibition of chemokines (CXCL1, CXCL2, CXCLS5) , reduction of neutrophil infiltration, and

inhibition of NETs generation.
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JA () 10% CCL, M 11 75 WM 10 3 33, 25 25 AR R R
Spl-g' RN 2K

WS RGO R EFHES , YQSH-L 4 .
YQSH-M 4] .\ YQSH-H 4 T B 1 = ¥ fift 2 17 25

AR R A A AR A A R A A A Y
2557 143l 8.325.16.65.33.3 g-kg'-d"; SFAL T K
i IR B HE LA 25705 0.055 g-kg'-d ! R 2B
[ FE2E 8 Al .

2.2 HE.RIRFEL . 5 #S (Masson) UL /N R4
SUR LA AR L 45 4L/ AR 8 TS B IE ,
4% Zo 5 W 1 8 5 E AT AL, R A AR i =X
FHLPIHE 6 pm B R A 85 U0 R, 4T 5 L HE R IR IR
21 Masson 4¢ {0, A= W W f0B% T XLE% T 21 200 B 27
2.3 /NERURF RSP R I 45 2H /N BRI A R 98 o ik
I3 RR I IS AR [ e E TR & 1L B BR 819 LT R
BB B A, Il AR T B R R 6 2 3% 1l 5 &R
S5 HEAT I U S50 A T

2.4 RREAARIEA I /N BUF 4141 CXCL1.CXCL2,
CXCLS ik B 45 A 1 R sE A7 i s K Ak e
FHHMI R A& 52 28 vl i AT e s &2, il F & R BHOK
2 P AL SUIX 3, 3 i MIPO BEL BT 551 i % I R B i Y
— L CXCL1 (1: 100) , CXCL2 (1: 20) . CXCL5
(1:50),4 °CH¢F o 4% J5 e FH = 20 g g ik 7] &
Ut B A5 28 5 T 0 N 1 R 1 5 A L SR BN B
% 1gG B AW, #:17 DAB .0 . F | Image J 4K 14
- SR A AL T %) B P e T A

2.5 Real-time PCR & il /v B 2H 21 CXCL1,
CXCL2.CXCL5 mRNA %35  H&41/h BUF41 4
IR ) £ U 4R U RN 42 B8 300 5 S 57) & i
W1 456 RNA ¥ 5 5% 5 cDNA, 22 J5 #E47 PCR 9 3
PHEFR)T AN 195 cCHIAE M 30 5340 M F R 95 °C
AEPE 15 5,60 °CiRE K /AL 30 s; fix Jig 2 1l 45 H A 3k
PR K N 21 T -3 - 2 5t 0T ( GAPDH) 19 425 fie it
&R 2T B R E M Rk =L 5T
W1,

= &

¥

x1 35155
Table 1 Primer sequences
GE7) JF30(5'-3") KB /bp

CXCL1 FEJ# CACCCAAACCGAAGTCATAGC 109
Fif GGGGACACCTTTTAGCATCTTT

CXLC2 FIif GCCCAGACAGAAGTCATAGCCA 116
N CAGTTAGCCTTGCCTTTGTTCA

CXCL5 Lf GCTGGCATTTCTGTTGCTGTTC 184
i TATGACTTCCACCGTAGGGCAC

GAPDH ['Jf CCTCGTCCCGTAGACAAAATG 133

T i TGAGGTCAATGAAGGGGTCGT
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Fig. 1 Effect of Yinqi Sanhuang Jiedu decoction on liver tissue of mice (x400)
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Table 2 Effect of Yinqi Sanhuang Jiedu decoction on liver

elasticity of mice (x+s,n=6)

415 /g kg JHF HE 3544
IEH 4l 5.10+2.07
HI 2 8.89+1.90"
SFZH 0.055 8.37+1.21
YQSH-L4] 8.325 7.95+2.14
YQSH-M 2 16.65 5.5142.01%
YQSH-H 41 33.3 7.35+2.78

5 IE W4V P<0.05,2 P<0.01; 55 45 5 41 H Y P<0.05,
Y P<0.01; 15 SF 4 L5 ¥ P<0.05,”P<0.01(F£ 3-%£ 7[7)
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M 42 21 CXCL1 £ 1 %35 W] W T & (P<0.05, P<
0.01),YQSH-L 4 .YQSH-M 4 . YQSH-H 4 it 44 &1

CXCL1

CXCL2

CXCL5

A B C

B2 HEZ#ME53/RAFAL CXCLI.CXCL2,CXCLS EARAKFEMNEM (FrE411k,*400)
Fig. 2 Effect of Yinqi Sanhuang Jiedu decoction on CXCL1, CXCL2 and CXCLS5 in liver tissue of mice (IHC, x400)

®3 BHEZEBRZIZHMNRFALH CXCLI.CXCL2,.CXCL5
EAREKFHFEIE (x+s,n=6)

Table 3
expression levels of CXCL1, CXCL2 and CXCLS5 in liver tissues

Effect of Yinqi Sanhuang Jiedu decoction on protein

CXCL2. CXCLS # [ # ik W & % {K (P<0.05,
P<0.01)., WEK2.%3.

F4 BEZEBSZW/NRFALH CXCLI.CXCL2.CXCL5
mRNA RIAKFHI M (+5,n=6)

Table 4 Effect of Yinqi Sanhuang Jiedu decoction on CXCLI1,
CXCL2 and CXCL5 mRNA expression levels in liver tissue of mice

of mice (X+s5,n=6) % (X + 5,n=6)

215 FlHE/g-kg'  CXCLI CXCL2 CXCL5 215 Fli /g ke CXCL1 CXCL2 CXCL5
1EH 4 0.99+0.73  0.90+0.38  0.87+0.40 4 1.0040.00  1.00+£0.00  1.00+0.00
Hi 70 2 11.74+0.96” 16.03+1.12% 9.44+0.82% [ 40.76+5.29% 1.59+0.16”  2.31+0.20”
SF 41 0.055  4.10£1.01Y  522+0.65" 6.66+0.74" SF 4 0.055 6.19+0.26" 1.45+0.21  1.64+0.66
YQSH-L 4 8325  6.53£0.74*% 3.39+0.35%% 4.43+0.37"° YQSH-L £ 8.325 1.27£0.14Y  1.23+0.14%  1.87+0.47

YQSH-M#  16.65 5.77+0.28%% 3.04+0.15"° 5.21+0.35%%

YQSH-H# 333 2.93+0.55"  3.49+0.41*% 5.01+0.66"

YQSH-M 41 16.65 4.00+0.59”  0.91+0.08** 0.92+0.23"

YQSH-H 41 333 0.62+0.26* 0.06+0.01*% 1.58+0.27

3.4 K R D RO 4H 8L CXCLL,
CXCL2.CXCL5 mRNA FRIAAK VR 5IiE#H 4
o5 A2 /N FRF 48U CXCL1.CXCL2 ,.CXCLS
mRNA £ k7K V-1 18 2 Th s (P<0.01) 5 5 B AL 4 [
5, SFAH /N EUIF4 41 CXCL1 mRNA %A /K V8 %
T (P<0.01), YQSH-L 21 . YQSH-H 41/ iU 41 41
) CXCL1,CXCL2 mRNA 3 ik 7k % B i J& A% (P<
0.05, P<0.01) , YQSH-M 41 /]y L 41 41 ) CXCL1 .
CXCL2.CXCL5 mRNA # ik /K F i 3 % X (P<
0.01);5 SFAH % , YQSH-M 4 ) CXCL2 mRNA
F kK B3 T (P<0.01), YQSH-H 41 CXCL1,
CXCL2 mRNA % ik /K °F B & T B (P<0.05, P<
0.01)., W34,

3.5 D4 RS R EE U N /0N BRI 2N b R A L
KRR 5 AL He g AR A N RO 4
MR AN K P B B TE(P<0.01) 5 SECRIZH L,
SF#H . YQSH-L 4 .YQSH-M 4 . YQSH-H #H 4 ki

Y0 i KO B T % (P<0.01) 3 5 SF 41 H 4%, YQSH-
M 41 |\ YQSH-H 41 w1 ki 40 g 7K - B i [ AIK (P<
0.05,P<0.01). W35 K35 H R B hn st L .

x5 BEZEBSHINIRFAKANTENARKTEHEZN
(x + 5,n=4)
Table 5 Effect of Yinqi Sanhuang Jiedu decoction on neutrophil

level in liver tissue of mice (x+s,n=4)

2450 Fl 4 /g-kg!  CD4"CD11b"Ly6G 4l fl/CD4" 4 Jiil
EHA 0.730+0.757
LRI 7.333+0.157”
SF# 0.055 5.498+0.444"
YQSH-L 4 8.325 4.855+1.105"
YQSH-M 41 16.65 3.388+0.505%°
YQSH-H 4 33.3 4.203+0.116%%

3.6 B =R R XN BT 41415 MPO \NE [H

PEEE IR 50 W A e, BB 4 /N BRUIF

ZH 210 MPO \NE FH 1 2 35 B 3% T+ /5 (P<0.01) ; 5%
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T B, SF A /D BRI 4 40 19 NE BH KB 8T
[% (P<0.05),YQSH-L 41 . YQSH-M 4{ . YQSH-H 4|

JIF2H 419 MPO | NE B[ 2 35 B . B IR (P<0.05, P<

Merge

MPO

DAPI

0.01) ;5 SF 4 b 4%, YQSH-M 41 #) MPO FH % % ik
5L R (P<0.01), YQSH-H 41 () MPO .NE [H 1 3¢
KW R (P<0.05,P<0.01), WK 3.6,

B3 HEZEBIHNNRIFEALKH MPONEMRMEZEAREMFM (A0, <400)

Fig.3 Effect of Yinqi Sanhuang Jiedu decoction on MPO and NE positive protein expression in liver tissue of mice (IF, x400)

*6 BHEZEMBIZINNRIFALH MPONEREEZEBRIEN
B (X+s,n=6)
Table 6 Effect of Yinqi Sanhuang Jiedu decoction on MPO and

NE positive protein expression in liver tissue of mice (x+s5,7=6)

215 /g kg MPO NE
i # 4 141.69+6.61 147.23+6.05
R 41 196.05+21.20%  176.34+3.20”
SF4 0.055 192.70+7.39 160.25+1.36"
YQSH-L 41 8.325 163.64+7.05% 160.74+7.18%
YQSH-M 4 16.65 142.92422.36° 148.60+8.02"
YQSH-H 4 33.3 140.68+2.76%  145.02+1.43%%

3.7 bR B EE U A/ B 2H 4 MPO U NE
CitH3 /KPRy 5 IE w4 g, B AL 4 /) BT
41 41 fly MPO . NE . CitH3 7K *F B & J+ & (P<0.05,
P<0.01) ; 5B AH [b 4, SF 41/ BRUF 40 411 MPO
NE . CitH3 7K FH] 8 F B (P<0.05,P<0.01),YQSH-L
21 . YQSH-H 41/ 4 211 NE (CitH3 /K F & T
F% (P<0.01), YQSH-M 41 /)N f AT 41 21 ) MPO \NE |
- 108 -

CitH3 7K F B & T F%& (P<0.05, P<0.01) ; 5 SF 41 It
% ,YQSH-L 41 . YQSH-M 4] . YQSH-H 4] ) NE.
CitH3 KV & T [ (P<0.01). W7,

®7 BR=ZEBRFANMRFAL S MPO.NE.CitH3 7k F i 5
M (x+s,n=6)

Table 7 Effect of Yinqi Sanhuang Jiedu decoction on MPO, NE

and CitH3 levels in liver tissue of mice (x+s,n=6)

41571 it/ kg MPO NE CitH3
=% 2 22.60+4.25 73.96£2.54  12.45+1.01
IR 241 35.26+9.93" 95.21+10.18> 18.97+1.27"
SF4H 0.055  22.54+3.50% 63.98+14.87" 11.63+5.20%

YQSH-L 41 8325  23.80+2.83 16.24+2.55%% 3.40+2.27%%

YQSH-M4  16.65 19.57+4.27" 13.53+3.07*9 2.53%1.74*%

YQSH-H#l  33.3 23.11£2.89  12.30+4.51*% 2.35+1.79*%
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