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Study on the Protective Effects of Schisandrin A on Hepatic Fibrosis Induced by Carbon Tetrachloride in
Mice and Its Mechanism

WANG Xiaohui', ZHOU Lin**, DU Qiuzheng®’, SHI Yingying**, JING Ziwei*’, LIU Liwei*’, ZHANG Jun™’, LI
Zhuolun®*, JIA Xuedong”’, CHU Yaojuan”®, SUN Zhi**, ZUO Lihua™’, KANG Jian>*, ZHANG Xiaojian™* (1.
Dept. of Ultrasonography, the First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China; 2.
Dept. of Pharmacy, the First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China; 3. Henan
Precision Medicine Clinical Mass Spectrometry Engineering Research Center, Zhengzhou 450052, China)

ABSTRACT OBJECTIVE: To study the protective effect of schisandrin A (SA) on CCl-induced liver fibrosis model mice and
its mechanism. METHODS: Mice were randomly divided into blank control group, model group, silymarin group (positive
control, 100 mg/kg), SA low-dose and high-dose groups (20, 40 mg/kg), with 10 mice in each group. Except for blank control
group, other groups were given CCl, subcutaneously to induce liver fibrosis model. After successful modeling, administration
groups were given relevant medicine intragastrically, once a day, for consecutive 6 weeks; blank control group and model group
were given constant volume of 0.5% sodium carboxymethyl cellulose solution intragastrically by the same way. HE staining was
used to observe the pathological changes of liver tissue in mice. UV spectrophotometry and ELISA assay were adopted to detect the
serum levels of liver injury indexes (ALT and AST) and the contents of inflammatory factors (TNF-a , IL-1B, IL-6). Western
blotting assay was used to detect the expression of NOD like receptor protein 3 (NLRP3)/NF-xB and TGF-p/Smad signaling
pathway protein. RESULTS: Compared with blank control group, obvious pathological changes of liver fibrosis were observed in
model group. The serum levels of liver injury indexes and contents of inflammatory factors were significantly increased (P<<0.01).
The expression of NLRP3, apoptosis associated spot-like protein, Caspase-1 and IL-1p, TGF-B. and ratios ofp-NF-kB p65/NF-xB
p65, p-IkBa/IxBa, p-Samd3/Smad3 were increased significantly (P<<0.01). Compared with model group, SA could significantly
relieve hepatic fibrosis in mice, reduce serum levels of liver injury indexes and contents of inflammatory factors, as well as the
expression of NLRP3/NF-«xB and TGF-B/Smad signaling pathway protein and phosphorylation level (P<<0.01). CONCLUSIONS:
SA can effectively relieve liver injury and inflammation of CCli-induced hepatic fibrosis model mice, which may be through the
regulation of NLRP3/NF-kB and TGF-f/Smad3 signaling pathways, thus inhibiting the process of liver fibrosis.

KEYWORDS Liver fibrosis; Schisandrin A; NLRP3/NF-«B signaling pathway; TGF-/Smad signaling pathway; Mice
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IS LR 08— o B B AR S I S AR S R S ik S
b, 72 B AT U NS Al R iy S 2 — 1 AR
AE Ak ) T 2 AR BL R T 2 2N AR i A i o
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W2 R TR R 2= B W) WK T Schisandra chi-
nensis (Turcz.) Baill 8 *€ 1 T 0k -7 Schisandra sphenan-
thera Rehd. et Wils. i T8 BUACR S, AT 45 <6 R
ST 70 Ll B RS 15 S5 Ak, T A ROy
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B BRI SR T I 4% 2 B T BN S iE 1
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Y b ad AR 2 UIA 21, M I SA B nT B i A MR 5l
PR EPAAEACE R . UL BRI OR T di ik
NLRP3/NF-kB il TGF-p/Smad {55 5 # & VI A 5& , 1M SA
S5 AT DL 3 T3 DA 1A B AT R PR AT 4R Ak )
YERT, B A AR M CHRIE . BRI, AR SR R FH & Y
DU S ALK (CCL) I ok T /N BT 4R AL R 5L T
NLRP3/NF-kB il TGF-B/Smad 15 53 % , & A 12 i SA
XiF /N R 4 Ak 14 s e B R SEAIL L o 254 080y
TRYT AR YA SR LR 5 B R S50 LAl

1 78
1.1 =8

ME104E A 43 #7 K (3 1= Mettler Toledo /A ] ) 5
Heraeus Fresco 17 Centrifuge %I i & ¥ %k B 0 HL (38 [
Thermo Fisher Scientific 23 ) ) ; DY'Y-6C B H1 3kAY (b 5T
T AN—{L#R ]/ H)) ; SpectraMax i3x %I £ 2 RE il b 1L
(2€ [ Molecular Devices A 1] ) ; RT-6000 i B 5 73 AT 1%
(N FE A A b2 By A B3 \ ) s ECLIPSE Ti2 AU {5
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B % ( B A Nikon 23 w1 ) ; ChemiDoc XRS+%Y 4 H 5f
b2 R CEEIE A% 53 BT 72 48 (3218 Bio-Rad /A F ) o
1.2 #ARE5IEHA

SA Xt BE i OBl 2 ke A= R A RS W)L ik 5
MUST-17022401, 2l . 97 % ) ; 7K K80 % BE b (BHAE 24
Y, TR AEYRHE A R AR S HG1144W1,
4 JF 1 98% ) ; TNF-ou  IL-6 , TL-1 it 3¢ 4 2 1% 300 =
(ELISA ) A6 3% 77 €5 A BCA 85 1145 BRUR e J3 ) 2 b )
& (b R LR A B A A, it 5 : SEKM-0034,
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(ALT) \ A TR 2 i (AST) Kl 77 & (i ot a2k
Y TR A, #5: C010-2-1,C009-2-1) ; He i NLRP3
JAT-AHCBE SRR 11 (ASC) R ZE 1 1 (Caspase-1) |
IL-1B .NF-xB p65 . i fid ft. NF-xB p65 (p-NF-kB p65) .
NF-«kB Il & Fla(IkBa) (iR 1E IxBa(p-IkBa) .TGF-:.
Smad3 B2 1t Smad3 (p-Smad3) . H JHIE - 3- B iR Mt L 1
(GAPDH) £ wi BEHTIAR LA S BR o SA AL P b it 14 1 =
i 1gG 31 (3£ [H Cell Signaling Technology 2% ] , it
5. 13158, 67824, 24232, 12703, 59674, 8214, 4812,
8219.3709.9513.9520 5174 .4414) ; &% ECLfb2: &
SRR G (R e e AR R e A AT B W) L 4t
5 :E412-02) ; RIPA 2l (G = RAEWEAAGBR A H],
it : POO13B) ; 3R H B LR 4 2 64 (CMC-Na) . 75 AN -
21 (HE ) 4 € 354070) B 3R V9 475 Tk e 5 e 55 HL A4 il 391 B
BRI 2 SR KON = oK.
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50 HAHEPE ICR /MR, 8~12 JE S , M4 Fi i 18~22 g,
W A G R - LS Sh WA RS W [sh A re= e ]
IES : SCXK (97)2020-0006], FrA ¥ T = i (22 +
1) C . 5B 40% ~50% SR ASEEITIA] 12 h/12 h 4%
R, LIRS R IR I A HROK .
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K2 M) CCLE L /N U AR AL B .
H CCL 5T i 2 AR AR HE 1: 1 BE S a8 38U R4 77N
SRR T AN, TSR Dy 3 mL/kg, 5 ] 2 Uk (] 3 d)
TELETE ST 6 JE o a3 1 BA L /N U R] i v A A PR RS
Mo LR LAY 5 ] ) B PP AR o FEAARAE 7
TR A IE S R NEREG, B ARRE K  TOobE
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PR AE AR AR 5 T2 B /N S5 R IR, A 98 1k 40 R
RS BN e 3 o
22 HHBEEHRE

Wi /INEUBEHL 2 Ry 28 AR BR A BRI A K Kl = 4]
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7 4 /0N B3 S T R L 2 ) (SA FIK TR 25 34 DA
0.5% CMC-Na A= B £ 7K 75 W8 h  71 L 43 5 Be i B 5., 2
mg/mL ITRABIRG 25 24 s 28 25500 i 25 M1 S SOk -4 8
YIRS B AR 20 mL/kg (LA SA
AV o A P AR 3R KRR B 1 AR R 22 20 mL/kg) 5 %5 1
Xof B RIS R 28 /) B B 25K FH 0.5 9% CMC-Na A= R #h
IR . B AUINRIGEER G20 L IR L2452 6 .
2.3 /NER ML R AT R AR K A

RUKHEE 2525 24 h ), F /05 BUHR RE BB afn 5= ol % it
o WUEB A MLV A &, T A8 F A I 1500 5 106 BH 454
Fie 2R Aoy I B R R R 2 A SCAS T I 75 AST il
ALT B97KF-.
24 MRILEPRERFSERN

B2.37 30N /)N BRI A b, 7™ A 44 B AH Y ELISA
00 3 7] 6 U B A 44 L L 22 ) B A SRS I i 3 R
TNF-a IL-1B IL-6 fA) 5 .
25 INRIFALAREFRE

/NI SE 58 5, 25 7 136 B B 22 R I A BT, 7 B
TBCHR JHF I, 76 4 9% A FE R 0 v T 1 1, TR K, A
AL, YT H (4 pm) J5 647 HE Y (o, B T80 8 B s T
AL
2.6 /INRBTALH NLRP3/NF-kB X TGF-p/Smad 55
HERE A RIKKFRN

K H Western blottting {5 A TG00 . HC“2.5”7 55 T JH:
AU &, F O A ER I LR A RIPA SRR ZE 7K b
oo R BEBUR AR 1, IR I BCA WL 2 1 & ik
BUE FAFEA 50 pg, 2R PEALFRS , R 12 % 5 N I e v
LUK , 7 2 R AR TR S M TR b, T 4 °CTF FH 5% Mifg
44534 A 2 b 985 A NLRP3 . ASC ., Caspase-1 . IL-1p
NF-«B p65,p-NF-kB p65.IkBa,p-IkBa., TGF-B,.Smad3 .
p-Smad3 HAR (B4 1:1 000) ,4 C FIFE 41 ;
FITBST 22 M e i, in A —Ht (e 1:10 000) , =
I E 2 hy FH TBST 22 e, A ELC AU L 78
2 H b RGBSR BT R gL s . R
Image J 1.8.0 8 {4%F H 8 11454 #6477 43H7 , LA GAPDH
RNZ, L BAnsc SNSRI E RS R
F2 357K, LA p-NF-kB p65/NF-kB p65 . p-IkBa/IkBa .
p-Smad/Smad3 JK & B HAB /s AR I 2R 11 BERR ALK
2.7 FitFEFHE

K FH SPSS 21.0 # it Bicdle A T 4 i b T T
BB DL Y + 5 Fon, AL AR B R IR R 7 2= 08T
(One-way ANOVA), P<<0.05 K25 5A 5312575 L,
3 H#HER
3.1 SAXTAFAF 4L R B/ NR M ARG 38 AR 7K F 1
=AU

528 PO B b A, AR ZH /N BRI Y ALT FTAST
KP4 i 2 5 (P<<0.01) s SBEAYZ b4, K REi = 4
HSAAR 58 1 21 /N UM H ALT AT AST 7KF-34 i 3
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FEAR(P<<0.01), £ 1.
x1 KANRMEPR ALT F1 AST K FHI# M £ R
(x+s,n=10,U/L)
Tab 1 Determination results of serum levels of ALT
and AST in mice of each group (x +s,n=10,

U/L)
il ALT AST
= EARA V4116 202+11
fi4 904£12 818406
K e E4 974117 402£15%
SAEIE4 58513 4441107
SAFAIEA 534+ 117 40£08*
T s R IRZE Lo, * Y P<<0.01; SR A, ¥ P<<0.01

Note: vs. blank control group, **P<<0.01; vs. model group, “P<<
0.01

3.2 SANFFALMURENRIFRERFREMHMN
523 FO0) B T A, B AU 4 /)N BRI 3 R TNF-a
IL-6 IL-1R & 35 @ 2 TH i (P<<0.01) s SR 2 H %,
K2R ZH R SAA | R 2H /) BRI Y TNF-a IL-6
IL-137 BEH B AR (P<<0.01) , FE L 2.
*2 KANMRITFE TNF-0. 1L-6 IL-13 & = RN
B (x+s,n=10,pg/mL)
Tab 2 Determination results of serum contents of
TNF-a, IL-6 and IL-1p in mice of each group
(x+s,n=10,pg/mL)

41 TNF-a 1.-6 118

2 FINHRYL 41318 2U5t14 15514

g 1147415 7712419 632514

K CEEA 79+09* $+11” 336£12°

SAfGIE A 796+187 499+17° 372+12%

SARIEAL 765+ 18" 4531207 346115%
T 528 PN R e, ** P<<0.01; SRR s, “P<<0.01

Note: vs. blank control group, * * P<<0.01; vs. model group, “P<<
0.01

3.3 SANBFALEUKRENRIFARREZTLHZIN

25 [ %] BRZH /)N B 200 i 22 HE 0 KLU, 200 L 235 4
R/ INE R JE TR OB 5 B HU A /)N U240 Lt ) S K e, S
AR FRAR R, T v S kS 4 S ey sk, B4
REARHNHES A RN 5 K] 3R 2H A SA
A e ) 2 /N RO 200 B AR P 728 R SR AR B 1 A A
ZH ) S A, FLH A 2 AR A AR B Ak T8 R IRZH
BEAIZH Z 1), TR UL I 1 (R, Sk ™ B S R R s A2
WFERY XI5
3.4  SA NPT L 4L BB /N FR BT 46 22 Fh NLRP3/NF-xB
X TGF-p/Smad 5 SB B EARIEHZMN

523 PO B b s, BB A /N R ZH 21 NLRP3
ASC ., Caspase-1,1L-1B . TGF-B, £ H 19 £ ik /K LA &
p-NF-kB p65/NF-xB p65 .p-IxBa/IxBa . p-Smad/Smad3 H;
B4 22 TR (P<<0.01) s SRCAIZH LA, /K K] R
SAAME A B /N RUFH S BIR SR FTRA 7K A Tt
{H 3 2 Z FEAR(P<0.01) , FEW I 2. F 3 (K2

- 2728 - China Pharmacy 2020 Vol. 31 No. 22

p-NF-«xB p65/NF-kB p65 4 p-NF-kB/NF-kB 7E {4 A it 7%
AL

%

A3 IR IR

C. SA AR D. SA ikl

EK R8I R
Bl SANRFEARREFTUNEMEHERE,
x100)
Fig 1 Micrographs of pathological changes of liver tis-

sue in mice of each group (HE staining, x100)

NLRP3 s S G S — | () D,

ASC St i e— 22 kDa

Caspase-1

R S mm— o 18 kDa

IL-1p | 17kDa

p-NF-kB p65

NF-KB P65 “ - —

T — 65 kDa

p-IkBo SRR SR s s eeeses 40 kDa

1o W ————— —

TGF-B | W A (2 KDa

p-Smad-3

e e 52 kDa

Smad-3 e — — 52 kDa

GAPDH e S— — — — 7 kDa

25 X B4 SAMRH]  SAEGH] KK
freil A 4l

2 & 48/ BT 4 42 1 NLRP3/NF-x B 1l TGF-p/
Smad {5 518 & B RIEH R IKE
Fig 2 Electrophoretogram of protein expression of
NLRP3/NF-kB and TGF-/Smad singaling path-
way in liver tissue of mice in each group

TEZ G 2020 45 31 4555 22 4



x3 HHENRIFHEL D NLRP3/NF-kB K TGF-p/smad {5 S BB E L RIELRBBRUKENELER (x+s5,n=10)
Tab 3 Protein expression of NLRP3/NF-k B and TGF-B/Smad singaling pathway in liver tissue of mice in each

group(x*s,n=10)

45 NLRP3 ASC Caspase-1 IL-1B p-NF-B p63/NF-kBp65  p-lkBa/IkBa TGF-B, p-Smad3/Smad3
S FIX R 0.24£0.05 021£0.07 027£0.07 0.26+0.06 0.29£0.08 0.28+0.11 0.19£0.04 032£0.08
B 0.84£0.09° 0.76£0.09° 0.87£0.09° 085+0.07°" 0.73£0.09°" 0.89+0.09" 0.86£0.08" 0.84£0.11°"
KR 0.5610.08" 0.39£0.09" 0.52£0.077 0.47£0.06" 04410077 0.58+0.08" 0.57£0.07% 0.53£0.09"
SAMRAEAL 05420117 037£0.07" 047009 0.44£0.08" 0421009 048£0.07" 0.55+0.08" 048£0.07"
SARAlEAL 0482006 0.36£0.08" 0422005 0.43£0.06" 0452007 0452008 0.54+0.09" 0452008

s AN RZE A, " P<<0.01; SHERIZH [1 4, " P<<0.01
Note: vs. blank control group, **P<<0.01;vs. model group, “P<<0.01

4 g

JHFET YAk 1) 32 B2 B 2= L i TR 2109 ECM
() A N RS R, e X S EUIF N ECM 1 B IT
R ELR A0 (HSC) 3R U ECM 1 2 Bk 5
HIG AR HSC il AT i — 2 A0 R IUBCET 4E 20, 2 2
Al B A SRR, Y AR T I A 4R AL i 25 9 ]
FE—E R b BRTB PR & e, SR 4 AR Akih T
25 I FEATS SR LAEE X R ok 2, BLOE B3 T Fer Ak
Y RE S 25 O A 380 I RIA I 7 RO A B
e A 8 BT B3 2 B R AR A X AE VA ST, Ul (R I e Al 24
Y% (H K ST B N BE MARAS - ff e [ 3, B 145 5|
A ZGPENEBR XU o SA J& P 24 TR T rh R B 1
FEABONSY , BA I G UG e R, &Y
HIG ARTGTT LT A A S50k 78T B, RENS B I8 055 AR
HHFIRE , BEWEERG A& A K T ) S B 3 %, AT A&
VERBAREE IR TR, UL, ABIFSE DL L) R AR
TRIF 250K E Rk BT B 3 /N BT 4 A st
TUXF SA i3 A% FUIT-£F Ak B FH S AR G A5 508
BEMLHIEAT THRE

AST 1 ALT & e WS Re R PR~ B AR AL Fahr , 24
R I RE S ), AST FI ALT #5-23 M 200 it v g S HE
FIIK MLIBAGER , I B M3 H 3 R S4B 7K - 1
Fl T ARG A R B, 528 [N L i AR A
ZH/N UM o AST  ALT /K34 5 25 T, 60 CCLL ik
SRR/ SR I BE B SR 32408 5 T 45 T /K RE] R AR
)50 SA T , /N BRIt ¥ v b 3R 403 43 4 s 7K 735
RIS, P28 SA X/ N RUF I REA B B I~

RIEIBEIENFLF AL PR 3 2 CE B MR FE
WESE , JH Kuffer 28 J 76451 £ B (0] 23 ZE 48 vh MR 240 Jf Fn T
IR L A 5, IR RO 42 A 0 4 TNF-a  IL-1B  IL-6 5%,
[F] B i) 38 HSC ) £F e 4k 16 4. DRI, TNF-a  IL-1B .
IL-6 2 5 FEHE 7L 4efb o UERR , 5 T F T 3R AE 40
JLFR T A AR B | B 5E HT£T i Ak i B 2 A 2445 A o
AR R BN, 525 FO IR HL g, AR AL/ BRIl v
o TNF-a IL-1B \IL-6 i 35 8 2 7, 2 CCLiB 31
REFL /N B BT B B AR 44k, SE IR BRI EE ST iR T
M 2537 /K & 28 FAS [R) 551 8 SA T, /N Bt v 1

WEZEG 2020 45 314 221

R AR K5 53 B BRAIN, 327 SA BB B I il e A 7l
INEIIFEF YRR

A5 38 2F HE 3% 6835 0052/ BRUHE 2 205 B 2 AR
b, G5 AL SRR X R /) U2 L5 0 35 AT 200 i 2 R 0
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