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bR A TIR3F T A3 8P Hedgehog-YesAl X & @ (YAP)Z 5 i@l 33 AT AR AL K R AT 44k 89
#o), BRSD K REI 24 v RACER (CCL)M AT ARAAR AL, MM A AR 40, T A KA Z4. T
A&7 £, Purmorphamine(Hedgehogi#i& 71 )48, T & 3 & 77 & +PurmorphamineZl, % it X &
& A XFRBLE | VAT -3 #= Purmorphamine /2040 32 /5 | 44 FF 45 2L BT o) R 46 A7 7 45 28 (ALT).
RARBBRBILFEFS By (AST)/K-F ; RJA Masson e &4 AT A4 K R ATLL LR 47 LA ig 0L ; R A 3K )
BN F BT ARAL K AT LI A BR (HYP) &=, 40415 o7 TNF-a. IL-6. MDA, AL
&8 71 (TAC)K-F ; R S J5 B i 4o &2 AT AR AL K BT 2R 4R IR & & collagen 1. collagen IR A&
Hedgehog-YAPI{Z 540 £ &8 A A, %R 2T, SRk, 424 0 K RIF4540, ALTAKF,
ASTHKF, fo3% TNF-a/K-F. IL-67KF. MDAKF, FFLLL TNF-07Kk-F. IL-67K-F. MDAK-F. Ik
Jatteg bk, HYPA&. collagen 1% & KL K-F. collagen 1115 & & A /K-F. Hedgehog& @
F K KT E p-YAP1/YAP1F+ 5 (P<0.05), FF 2048 5 dn & TAC/K-FI&1K(P<0.05). HAEA 2048k, T
B kA 5 7 240 K RAT48 8, ALTK-F, AST/K-F, fwif TNF-asK-F. IL-67K-F. MDAK-F, Af4a
ZUTNF-a/K-F. IL-67KF. MDAKF. IRERLF4 & k. HYPA . collagen & & &k KF. colla-
gen 1% &) & iAKF. Hedgehog® & & ik /KP B p-YAP1/YAP1#AK (P<0.05), A 4042 5 f i TACHK-F-
¥ 5 (P<0.05), &7 & T4 F4FM £3%. Purmorphamined K R &7 AL H#5 THHIK. 5
| F 4048 R, H Purmorphamine ] i 44 T &2 A2 A 20 K R AFEATO9ME R . X R T AF @i faak
Hedgehog-YAP 112 537 do 74 K JE B BN LI, M iR B2 AT B AL K RAT 41 44k, 2E 2L AT o 46

X##iR) ] & H; Hedgehog-YAP1; iHilifL; £F4E4k

Impact of Syringin on the Fibrosis of Cirrhotic Rats by Regulating
Hedgehog-YAP1 Signal Pathway
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Abstract In order to investigate the impact of syringin on the fibrosis of cirrhotic rats by regulating
Hedgehog-YAP1 (Yes-associated protein 1) signal pathway, SD rats were randomly divided into model group,
low-dose syringin group, high-dose syringin group, Purmorphamine (Hedgehog activator) group, high-dose

syringin+Purmorphamine group, another rats were selected as the control group, the liver index and liver function
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indexes [ALT (alanine aminotransferase) and AST (aspartate aminotransferase)| were measured after treatment with
syringin and Purmorphamine; the hepatic fibrosis was detected by Masson staining in cirrhotic rats; the content of
HYP (hydroxyproline) in liver tissue, and the levels of TNF-a, IL-6, MDA and TAC (total antioxidant capacity) in
liver tissue and serum of cirrhotic rats in each group were measured with the kit; Western blot was used to detect
the expression of collagen I, collagen III and Hedgehog-YAP1 signal related protein in liver tissues of cirrhotic rats
in each group. The results show that, compared with the control group, the liver index, the levels of ALT and AST,
the levels of TNF-a, IL-6, and MDA in serum, the content of HYP in liver tissue, the proportion of collagen fibers
in liver tissue, the levels of TNF-a, IL-6, and MDA in liver tissue, the expression of collagen I, collagen III, Hedge-
hog proteins in liver tissue and p-YAP1/YAP1 in liver tissue in model group increased (P<0.05), while the level of
TAC in serum and in liver tissue decreased (P<0.05). Compared with the model group, the levels of TNF-a, IL-6,
and MDA in serum, the content of HYP in liver tissue, the proportion of collagen fibers in liver tissue, the levels of
TNF-a, IL-6, and MDA in liver tissue, the expression of collagen I, collagen III, Hedgehog proteins in liver tissue
and p-YAP1/YAPI1 in liver tissue in the low-dose and high-dose syringin groups decreased (P<0.05), the level of
TAC increased (P<0.05), and the effect of high dose syringin is stronger. The change trend of each index of rats in
the Purmorphamine group is contrary to that in the low and high dose groups of syringin, and Purmorphamine can
reverse the effect of syringin on each index of rats in the model group. This indicates that syringin can inhibit in-
flammation and oxidative stress by blocking the activation of Hedgehog-YAPI signal, thereby reducing liver fibro-

sis and improving liver function in cirrhotic rats.
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1.1 #%

LIl %Rz 6~7JHWe . AT E 215~250 g\
SRFZK SDf BE it K B, W 11 ¥ 5 25 0t 2 BT A R
FAEA A, A=V ATIE S SCXK ($5)2020-0007. K R
FEIRE(2342) °C {BE(55+5)% M b P A 3%, &
AKEUH H H, 2 AR IS 512 hi G FE A

1.1.2 EZRXAAME VY S AL (CCla, 4l
98%, 15 C27710)\T LiffHF B AMEH AR A
Al T A ARE T (41 HPLC=98%, $75SS8790).
il 2 ER (hydroxyproline, HYP) & & A& M3 77 &
(I5BCO25S)I T ZRERFARAH ; &
PUK B Anti-YAP1—#1 (555 AF5339). MDAl
WA (725 S01318) APt KR Anti-B-actin—Hi
125 AF5003). Purmorphamine(ZfiJ% : 98%, %5
SF6822-25 mg). M PrAAEE I (total antioxidant
capacity, TAC)f il i 7 & (125 S0121)3 T Lk
Ho REMBEARARAF ; bk Anti-Hedgehog
—HL ($7'5ab19897). Pt KF Anti-p-YAP1—3i
%5 ab76252). K TNF-a ELISARAF & (8 5
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ab236712). Masson L ik ) & (175 ab150669). 7
PUK B Anti-collagen IHifA (575 ab270993) i K
i Anti-collagen IIHIAA (175 ab184993). HRPHRIC
PH R BT (585 ab205722). KL IL-6 ELISAiRF
F (Tt '5ab234570)34 06 T 3£ [E Abcam A 7

4 H A BT AU T A6 BB AR R
AT, BE PUZS-600A/B; £ IhRERE bR T #i £
Tecan’A ), %45 BK-EL10C; ] A HLIA T 4% [H Leica
Aw], A5 SM2010R; A0 5 WA I T 5 508
BZWHENERA R AT, 245 cm2000s; BUE HL K
SCHEYE S R A W R AU T AL R O R
RIEAR AW, A5 73509y ELITE HC 2.0, V-GE,
E-BlotterS4 .
1.2 75
12,1 ZIARAK SRR Foaa®E KB
T REMEN TN R B 2240 B2 A 2 ki (e
51 2021-0876). 27 SCHlR 1117 J7 7k 8 S FAEAL K
B AR - 4 DY Sk % (CCly) 5 oK S I A ) i A AR
I EUN20% 0 CCLAR M, BAS mL/kgf7) &)
SDK BRI i R T, BTS20k, FREETH, SR 5 Bl
Bk 3 s K RO S I A B A, 2 T 48
MR EINAE . FFHLVE KB E TR & RAER I ,
RV AT R AR AR BRI A Tl o B ATLAE K BR 20 e
R, THEFRFEL (S0 mgke). T HFHEFIEL
(100 mg/kg). PurmorphamineZl(Hedgehog# i 7,
1 mg/kg) T A& H =77 E(100 mg/kg)+Purmorphamine
(1 mg/kg)2H, BF2H 123, Jyif 12 )3 SDIR BRUIE i v it
ST B R T B HE A

W SDA BRI Js v 5 CC Ly 175 S ) JF R AL RS R
PLT £ A Purmorphamine 73 ZH AC PR, R A= B £R 7K
AR T & & 77 & A Purmorphamine JE 7R 211 4 5+
10 g/LI T FHZA10.1 g/Li Purmorphamine
W, THHEEAEA. THT SRR KR 5L
50, 100 mg/kg (P T FFH FfBkES (1R /)M, [l
R ST 10 mL/kg B # £E 7K (17X /% ); Purmorphamine
YK SR ER KR S 10 mL/kgZEBEER K (17K /), [EI S
Ja 3 8 1 mg/kg ] Purmorphamine 2455 (17K /)1 T
FrH 77 +PurmorphamineZH A FifHKIE S 100 mg/kg
W T F LW (1R /R), AR IS 1 mg/kgh
PurmorphamineZji% (11X /K ); X REZH . AR ZH 3 DA
10 mL/kg 3 3L /KA T # ik T RE s i S (LIRR), 4
2R E21K

1.2.2 AF484k. AT h 84847 ALT. AST/K-FAM A
AARE  THAMDAL LSRG 24 WS
40 mg/kg/¥ P LG 2 AN BRI & 2K B, 1 30030 Jhk BT
J& K F A= B 3 AR AL 2 A Ak T 3 A BT D RE FR AR A
N %% % ¥ (alanine aminotransferase, ALT). K& R
R I 51} (aspartate aminotransferase), AST)/KF,
KA 4 °C 3 000 r/min®5 0220 min, BT 77
TE-80 °C#% FH; ZHUME L FI AL BE K B, ke 25 2H K B4
J & G E IS EOAT AR, TR R, AN BT
a2 (mg/g)=HF WE i & (mg)/ 745 £ (g); B4H H HFAE
FBITRZ0.7 gFAHL, B TRAPIFHFELSIH, 4 °C,
3 000 r/min 50220 min/5 L _EiF, BCAVEE &= H A 5
T AWK E JGA7AE-80 °C#% 1, T &M AT HLE VG
4 °CFLL10% T EE[E5E , B 53T 37 °CTF kAT —H
B . BAE (80%. 85%- 90%- 100%)IH 5 it 7k
AbEE, SRJE60 °CTF DL AL I £ S wm B (13
% H.

123 Masson# &  HUH 1.2 29 [ FFAE 20 4004 i
Yl T37 °CF 4 H 2R Il )5 A8 B 2 (100%
90%- 80%- 75%)IikGE KAk, KBE G LATR AR 3= L4t
JfIA%S min, FHRAKMEE G 1 %R BRI 71 5060, H
WKIGEIRIE, ARNARLL R i 2L i G4 45 min, F
ZENR K DR Ja P 1% B8 B R /K VS i AL 22 min, F
G WE G E YL 2 min, ] 1%IKESBRVE/ 16 1 min
Rl 5E siMasson 4 0, FRX I /KIERH, & A e T A6
R WG 5 Y R L E e R
ImageJ B € & & v U] v TR BB S 4 44 e o5 D
N, THEF SR R A4 i b, A8 IFAZURR
R4 5 L= R A E I AR AT R AR < 100%
1.2.4 MHALHYPEE, ALK S5 0F TNF-a.
IL-6. MDA. TAC/K-F®Z  HUH 1.22F0 AL
ZURE SR ILTE , N4 *CUKFE T R )5, BL250 pL
R4 23 RE SO Ho b HY P & 5 TNF-0. 1L-6.
MDA. TAC/KF, BL200 pLIfLiE il i 3 b TNF-a.
IL-6+ MDA TAC/K>-, #EATINFE I AR B,
21k NG SR FH B AR AN 2 S5-I B e, SR
HYP. MDA5 TACH 77 & 36 BH 45 o o7 il e
HYP# &, MDAS TAC/KF, ZH ELISA G & i
B 45 R 5 0 58 TNF-0n IL-67KF-

1.2.5 S JEEpidb ] 4 1.2.4 5 R (1) % AL
AR LL100 °CHp KR H i, f4 L
25 gl ERIEE Bk TE A B, b5
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FHATHRBOE, BRMIRA 40 L& HEE L
5% [t 5 @ BEAT 355 P 5 AR 95 70 7 88 collagen 1.
collagen III. B-actin. Hedgehog. YAPI. p-YAPI
HEAB N, PARPicollagen I(1:1 000). collagen
II(1:2 000). PB-actin(1:2 000). Hedgehog(1:2 000).
YAP1(1:2 000). p-YAP1(1:1 000)—#i T 4 °CH
B, LHRPERICY 515 —H1(1:1 000)7>
W37 °CHEE 2 W& B R TR, DAL R0 i0ox
HRP W 0 f5 S 1 B (267 I A, 18 H Imagel 3K
e B K v & 4L B R AR S 20 B 45 2 AR 0
FikKF-.
1.3 St o

K JH SPSS 26. 0% X A 3¢ S 4 Hdle i gt i+
3N, RIS A FH P R B A 22 (x) 0, RRALREA
How 12, UG EE 3R, R REERTT Z IR E
YR Z2 5, PP 8] 22 530t — 20 LU AT SNK-g A 56
P<0.05%RERA G R L.

2 4
2.1 TEEXNESEKRRER LIRS
TR 20 K B4R B D e Fa A5 ALT . AST
KR R (P<0.05); THFMR. milEd
KT 5 & DhBe$EFR ALT. AST/K I T
FERIZH (P<0.05), T # & it E 4R T HARR 24
(P<0.05), PurmorphamineZf &5 T B 41 (P<0.05);
T & &7 & +Purmorphamine 20 K F AT 48 £ %
JFThBE4RAR ALT. AST/K P& T T HH &M EL
(P<0.05), {B% T Purmorphamine4 (P<0.05). L
1.

2.2 TEEHXNEUKBRATHLAFHENRIF N

155 A0 A0 R BRE A 2R R D A 4 o5 B TR R
4 (P<0.05); THFIL. mAREHKRIFHLK
JE AT 2 5 B R TR R4 (P<0.05), T & i 7
=K F HALH &4 (P<0.05), Purmorphamine
Him THAH (P<0.05); T 7 H =i & +Purmor-
phamineZH K BRUHH LR 448 5 th s T T &
=l 4 (P<0.05), {fEK T PurmorphamineZ .
K12,
23 TEEHMNECXRTALEHYPESE/IF M

B HKRHFALAHYPS &5 T XA
(P<0.05); THEM. mAlEHRKHFHAHYPE
BT (P<0.05), T&HHmEMEAMETH
&&= 24 (P<0.05), PurmorphamineZH /& T #7244
(P<0.05); T &1 =77 & +PurmorphamineZH K i AT
HHYPE E&E T T & H mifl &4 (P<0.05), B
FPurmorphamineZl. U.3%3.
24 TEHEEXMFEXKEFERKER SN
EF K FryZ 0

FERH KR ATH S TNF-0. IL-6. MDA
KPR (P<0.05), TAC/K P T X} 13
H(P<0.05). THREM. mAEHRKHFHLN
TNF-a. IL-6. MDAZK-V-¥LT A4 (P<0.05),
TAC/K ¥ TR (P<0.05); T & &7
4 TNF-0. IL-6. MDA ZKFAK T HAGH & 4
(P<0.05), TAC/KF-r& T HALHI & 4 (P<0.05); Pur-
morphamineZd TNF-o. IL-6. MDAZKF 5 T 4
#H (P<0.05), TAC/K- L T A (P<0.05). T &
1 = 77 & +Purmorphamine 21 K B i 2 24 TNF-a..

F1 EZEKXRIFIEHEAFIIEEIERRALT. ASTKFE

Table 1 Liver index and liver function indicators ALT and AST levels in each group of rats

4 T—
Gﬂrfljlps ?i-l\—/itr‘izfdexg/rigg ! ALT/ULY AST/ULY
Control group 2.10+0.23 46.13+2.04 38.89+2.63
Model group 5.30+0.51* 376.84+15.61%* 259.94+17.52%*
Low-dose syringin group 3.72+0.317 215.23+12.06" 151.22+13.02"
High-dose syringin group 2.29+0.18" 52.71£7.36" 43.74+7.31"
Purmorphamine group 6.87+0.49" 489.57+20.72" 372.51+£21.74"
syringin+Purmorphamine group 5.08+0.55%% 369.32+14.357¢ 248.37+19.36%¢

*P<0.05, 5%F 4L LA #P<0.05, SR LUK, #P<0.05, 5 T FHHRFEAL LS, *P<0.05, 5 T & mif &4l K, “P<0.05, S5Purmorphamine

HEE . ¥, n=12.

*P<(.05 compared with the control group; “P<0.05 compared with the model group; ©P<0.05 compared with the low-dose syringin group; *P<0.05

compared with the high-dose syringin group; “P<0.05 compared with the Purmorphamine group. X+s, n=12.
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Control group Model group Low-dose syringin group

High-dose syringin+
Purmorphamine group

Fig.1 The liver fibrosis in cirrhotic rats in each group was detected by Masson staining

*2 REXRIFARRERAHE S

Table 2 Proportion of collagen fibers in liver tissue of rats in each group

bl JHAH SRR T 4 i L /%

Groups Proportion of collagen fibers in liver tissue /%
Control group 0.24+0.04

Model group 25.37+3.65%

Low-dose syringin group 13.76+1.68"

High-dose syringin group 2.96+0.32%

Purmorphamine group 36.82+4.14%

High-dose syringin+Purmorphamine group 23.8042.577
#P<0.05, S5XHRALLLE; 7P<0.05, SR LU, 2P<0.05, 5 T & TR AL LT *P<0.05, 5 T & H =& 4 L “P<0.05, 5 Purmorphamine
L . Xts, n=12,
*P<(.05 compared with the control group; *P<0.05 compared with the model group; “P<0.05 compared with the low-dose syringin group; *P<0.05
compared with the high-dose syringin group; “P<0.05 compared with the Purmorphamine group. X+s, n=12.

®3 JERRAALHYPEE
Table 3 HYP content in liver tissue of rats in each group
HYP & t/pgg!
HYP content /ug-g'
343.84+42.13
1 174.36+94.54%*
768.47+£71.42"
359.11+45.72%
1591.36+120.127
High-dose syringin+Purmorphamine group 1 138.18+106.54*«
#P<0.05, 5%F AL L #P<0.05, SRR LU, #P<0.05, 5 T & HRFELL LI, *P<0.05, 5 T & w7 &4l L, “P<0.05, 5Purmorphamine
HEE . Xk, n=12.
*P<0.05 compared with the control group; “P<0.05 compared with the model group; ©P<0.05 compared with the low-dose syringin group; *P<0.05

)
Groups

Control group

Model group

Low-dose syringin group
High-dose syringin group

Purmorphamine group

compared with the high-dose syringin group; “P<0.05 compared with the Purmorphamine group. X+s, n=12.
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F4 BEKRRFALTNF-0, 1L-6. MDA, TACKF
Table 4 Levels of TNF-a, IL-6, MDA, and TAC in liver tissue of rats in each group

ij}:irijips TNF-a /pg-mg " prot IL-6 /pg'mg " prot MDA /nmol'mg™' prot ~ TAC /nmol-mg' prot
Control group 65.23+10.45 70.48+11.16 4.12+0.83 15.69+1.22

Model group 192.76+22.71* 237.52426.68* 27.03+£3.75% 4.14+0.50*
Low-dose syringin group 130.43+13.937 154.76+21.247 16.92+2.917 9.27+0.80"
High-dose syringin group 74.94+12.16" 78.93+£9.36" 5.01+0.79" 14.72+0.93"
Purmorphamine group 259.87+25.21% 323.27+£28.127 38.24+4.48* 0.83+0.15*
High-dose syringin+Purmorphamine group ~ 181.87+20.54™% 228.454+25.307 25.7343.14%¢ 4.96+£0.617¢

*P<0.05, 55X RAL AL "P<0.05, SHIAALLEES; #P<0.05, 5T F G EES “P<0.05, 5T 1 w4 AL “P<0.05, 5Purmorphamine

HLLH . ¥, n=12.

*P<(.05 compared with the control group; “P<0.05 compared with the model group; “P<0.05 compared with the low-dose syringin group; *P<0.05

compared with the high-dose syringin group; “P<0.05 compared with the Purmorphamine group. X+s, n=12.

=5 HEKRRMBETNF-0. IL-6. MDA, TACKE
Table 5 Serum levels of TNF-a, IL-6, MDA, and TAC in rats of each group

i}ﬂrfips TNF-a /ng-L"! IL-6 /ng-L"! MDA /nmol-L"! TAC /umol-L"'
Control group 121.43£16.47 99.53+12.20 8.11+£0.85 29.61+£5.81
Model group 456.87+54.21* 342.93+34.14* 39.24+5.69* 7.34+0.93*
Low-dose syringin group 293.46+32.94" 223.76+£27.45" 24.13+3.67" 17.50+3.26"
High-dose syringin group 132.01+15.83% 112.01+23.84" 9.05+1.32% 28.12+5.69"
Purmorphamine group 623.82+62.05" 467.58+42.37" 45.21+7.76" 0.91+0.21"
High-dose syringin+Purmorphamine group ~ 443.97+48.16™% 331.73+32.36%¢ 35.95+5.147%¢ 8.25+0.87%¢

#P<0.05, SXHRALLLES "P<0.05, SRIALLLEL; 2P<0.05, 5 T & TR ALLLE; “P<0.05, 5 T & B sl # 4L LbE; “P<0.05, 5Purmorphamine

B . ¥, n=12.

*P<(.05 compared with the control group; *P<0.05 compared with the model group; “P<0.05 compared with the low-dose syringin group; **P<0.05

compared with the high-dose syringin group; “P<0.05 compared with the Purmorphamine group. X+s, n=12.

IL-6. MDA/K>-& T T & H = Al &4 (P<0.05), {H
{&F PurmorphamineZ ; TAC/KFK T T & H &7
2 (P<0.05), {275 T Purmorphamine4d (P<0.05).
W34,
25 TEHEMFEAKRIIBERERSCNHEA
FKFRIF M

FEA S K BRI IE TNF-0. IL-6. MDAZK P& T
Xt HE 4L (P<0.05), TAC/K KT 4L (P<0.05), T
HHK. mA R4 KR ME TNF-a. 1L-6. MDA
KPR TR AL (P<0.05), TAC/K -3 T Y
H (P<0.05); T & mifE4H TNF-a. IL-6. MDA
KPR T HARF B 41 (P<0.05), TAC/K T HAK
& 20 (P<0.05); PurmorphamineZl TNF-o. IL-6-
MDAK i TR 4 (P<0.05), TAC/K K T A
41 (P<0.05). T & =5l & +Purmorphamine 4] K il
3% TNF-a. IL-6. MDAK V& T T &FF iyl

(P<0.05), {B{iX T PurmorphamineZ ; TAC/K kT
THEEEAEL (P<0.05), 1275 T PurmorphamineZt
(P<0.05). %5,
2.6 TEENFELCARITAELRIREH K Hedge-
hog-YAPHESHHXERARIENFMN

1T 2H K BRUF2H 2 collagen 1. collagen 111,
Hedgehog 3215 X p-YAP1/YAP1 = T X B 2
(P<0.05); T&HHL. M EAKBRITHHA colla-
gen I, collagen III. HedgehogZk [k /2 p-YAP1/
YAPI¥EFBEALZH (P<0.05), T #& H w7l = 4L
FHAKF & 4 (P<0.05), PurmorphamineH i T 15
B2 (P<0.05); T #F H =/ & +Purmorphamine 41
KA 2 collagen I. collagen 111, Hedgehog
HARIE N p-YAPU/YAPL & T T & 1 7 & 4
(P<0.05), {E{XF PurmorphamineZ (P<0.05). L
E2 3.
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in each group were detected by immunoblotting
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Fig.3 Relative expression of collagen and Hedgehog-YAP1 signaling related proteins in liver tissue of rats in each group
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