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HE AT T X R LHVIE F 18 i3 8 4 Hedgehogif 3437 4| AT 2047 L & 18] Ji 45410 B4 4
b, AR AR SDK R T IiEA840% CCLAIVERT 4T AR AR, i ALy HARA TR0, %
RRLHFVURA ZAAF HF L, 5 IR T A D SDR A A EF TR, TRARE
FVUERA E4 e 57 ZA KRB RE F 4T 10 mgkef20 mgkg T X R L35 VI, A % 1 40 4w
EFAT R K RARE HLTRIRARE SR, SRR ELEL IR, AE KA ALK 530 min
V&, JoR BB st e T AU 2L 42 0] 5 AR K K ) e Ry, B 0 S AT B ) B 48 A e BT B 4T 2 AR 8 AT, X
JF IR 28 27 22 Masson £ &, /5 HEAT A B 3 ILER, 5 9 K qQRT-PCRA= Western-blotik i %€ T i 28 22 Shh.
Smo. Ptch-1. Gli-1. 0-SMA. E-cadherinfevimentin mRNAF= & & KL KF, LR BT, FTREL
FVURA 84 57 T HRBITARB Y . HF 44042 LR 4%, fiF ALT. AST. ALBA=TBILK-F 3
AR 3 FR 40 B 3 MK (P<0.05); f2 7 HN. LN, PC-IIIA=COL-TV/K T ¥ 43 A5 R 3 8 40 B 3 P41
(P<0.05); AT E£0 2R a-SMAF=vimentin mRNAFe & € &K /KT 34 8242 R 2 B8 40 2 % [41K(P<0.05), E-
cadherin mRNAF= & & & A K-F #4458 xF BB 40 2 - 5(P<0.05); FFAE£E£2Shh, Smo. Ptch-14=
Gli-1 mRNAF= % & £ L K-F ¥ AR R 3 B8 20 2 2 [44K,(P<0.05). wzﬁmmaﬂ TR LHFVIEA &
FFAE R, 5T 38 14 4 AT 2848 b 18] it 45404 4 AT 45 2 At A2, %48 A °T 618 18845 Hedgehog s 5
i o R AEAE T

KR FPCRREVL R A YA A 4E 1L, HedgehogfE 5 id 7%

Effects and Mechanisms of Mogroside VI on Hepatic

Epithelial-Mesenchymal Transformation and Hepatic Fibrosis

XIONG Longhui, CAO Huan, WANG Zhan, HOU Jie*
(General Surgery of Shenzhen Bao’an People’s Hospital, Shenzhen 518101, China)

Abstract  In order to investigate whether Mogroside VI inhibits EMT (epithelial-mesenchymal transforma-
tion) and fibrosis by regulating Hedgehog pathway, the liver fibrosis model was established by subcutaneous injec-
tion of 40% CCly in Sprague-Dawley rats. The rats were randomly divided into model control group, low dose group
and high dose group. The rats in the low dose group and the high dose group were given Mogroside VI 10 mg/kg and
20 mg/kg daily. The rats in the model control group and the normal control group were given the same volume of

purified water daily. The rats in each group were anesthetized for 30 min after the last administration. The blood and
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liver tissues were taken to measure the liver function index and liver fibrosis index. The liver tissues were taken for
pathological observation after Masson staining. The mRNA and protein expression levels of Shh, Smo, Ptch-1, Gli-
1, a-SMA, E-cadherin and vimentin in liver were determined by qRT-PCR and Western-blot. The results showed
that Collagen deposition and fibrosis were reduced in the low and high dose groups (P<0.05); the serum levels of
ALT, AST, ALB and TBIL in the low and high dose groups were significantly lower than those in the model con-
trol group (P<0.05); the levels of serum HN, LN, PC-III and COL-IV in the low dose group and high dose group
were significantly lower than those of the model control group (P<0.05); the levels of a-SMA, vimentin mRNA and
protein in the liver of the low and high dose groups were significantly lower than those of the model control group
(P<0.05), and the levels of E-cadherin mRNA and protein were significantly higher than those of the model control
group (P<0.05); The expression of Shh, Smo, Ptch-1, Gli-1 mRNA and protein in the liver of the low dose group
and the high dose group were significantly lower than those of the model control group (P<0.05). This study con-
firm that Mogroside VI has the hepatoprotective effect, which can inhibit the process of liver fibrosis by inhibiting

the EMT, which may play a role in regulating Hedgehog signaling pathway.

Keywords
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JFET A — R AT 003 AR, JF HoA 2 & A ig 1k
JHF97 1) JHE B A 2 A8 1R b 22 B B, L 32 S B A R A
NHURAF 440 o (myofibroblast, MFB)f#) 57 & 184 £ fll
T LA S AT B 7B 5 (extracellular matrix, ECM)H
BEWZ RN E . CEMARGRER, FF-
] J§i ¥ 1t (epithelial-mesenchymal transition, EMT)
A RE A I R AR T AEA R LR M BT B R
RUF &SI 2H 2340 i Pl ok EMT# Ak il oy B
[F) J5g 200 P 2 R 1) I RS 4T 4 48 i (my ofibroblast-like
cells, MFLC), J£Z 5 FFEF4-Ab R B R e Pe 4]
JF4H EMT. 8/ MFBIFAE R, W] RE A2 Tl 4 22 /2
WA A T B B PURZ 2B R )
2ib, B RR S AP DR R, DPUREH R
HRERE. R, DubE . PURSEAEERY. OF
RAMIE T RN, BRI VIR A el s 2 55T
A B, OB ENL AT A 5 i BoE PGC-
1a/NRF-1/TFAM{ 5 il B (e it T AR B 2o b iR A &
B B2 B N S8R REBOK P DL R A A8 8 T
KO AN R R, ZOUR ST VIF] gl
WEe 1T MR S A 37K T I 18 58 PGC- Lo/ 1 3 R A
H L LA s RE 3 T A0 i B 3 R N B Sk
JHAR A 10 T % DO R VI 2R 4E 2 15 aE i 1
% Hedgehogit i/~ 5 EMTT $#1 T £F 4E4k H 71 14 R
DWAHSHRIE «  AHH TR FH DY S AL A (carbon tetrachlo-
ride, CCL)FTEF4EAL R B AL , WD PUR T VI
PHRFVER , At T4 ZVEMT AT AT 44k /e /i

Mogroside VI; epithelial mesenchymal transformation and fibrosis; hepatic fibrosis; Hedgehog

I HARVS HAE AL 75 5 4% Hedgehog il % /&
EMTAT K, AR EFHEC R IR SR A0 1 B K5 .

1w
1.1 KIEzn)

SPFZ KB 38 2, 6~8JH] 1%, 45T &4 (140+20) g,
W TR AR A IR AR, SEIR S ™V
AMIES: SYXK(#)2020-0230, 1775 T iR (24+2) °C, i
JE(45+5)%, 12 WGREEHA FREE . BT oK B S A )
PR B d ok PR L e T MR SR, B IO B oRkoK . 3l
WsEgs 77 RA I 5 R TR AR 2L
SEIG O BEZS T o FOR AL, fEAF5 0 2021-128.
1.2 A5 F

CCLIW H BB R4 Tl AKALmY
H A LA A IR A 7 5 N E R 5 A1 (ala-
RAAIR LA
(aspartate aminotransferase, AST)i 7l & % B Fi iR
i (hyaluronidase, HA )i 71 & F1 2 %% &5 1 (laminin,
LN)IR I &0 A mE e TR AT, B
(albumin, ALB)i® 7 £ . HHZL K (total bilirubin,
TBIL) &7 & IR AR R AR (procollagen-I11, PC-
DA TV AL iE J (collagen-TV, COL-TV)i 7 &4 H 7
WAHESEA W) T FEA TR A &) ; HEFIMasson e & il 71 &
Ty b AR AE MR R 7] 5 Trizolil ) &% H
% [# Sigma”/~ 7] ; PrimeScript RT Reagent Kitidfi % 5%
X F B FISYBR Green Realtime PCR Master Mix ik 6

nine aminotransferase, ALT)i{7l| &5
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€ BT &I B =AY TRECOE)A IR A F]; RIPA
M MBCATR HE B IXAEMWEH FiE S RAEY)
FHERT ST ; Shhill b % 45 %53 (epithelial-cadherin,
E-cadherin) & H —$t04 H 3& E CST A ] 5 i 2 4
(smoothened, Smo). Ptch-1Hi/A&F a-FiF ALALZ) &
[ (alpha smooth muscle actin, a-SMA)—$t, I H 3%
[E Abcam 2~ 7] ; Gli-125 [ —HU)W B 3% [E Santa Cruz/a
H] ; PR M (vimentin) LA H 3% [E Bio-Rad 2 7] ;
GAPDH. HRP-IgGHUIAN B b5 HAZ & AW+
ARERA A ; ALK I (electrochemiluminescence,
ECL)R# &% H 2 [E Millipore A 7 . Shh. Smo-
Ptch-1. Gli-1. a-SMA. E-cadherin. vimentin#\l
GAPDHYJPCRE| ¥yt 4= TAE R (R ) A R
AT G, 5T SR R LR T
1.3 TENUEE

MSD97K49 R il i 25 .o LI H 35 [F Beckman 2y
Al HAL 7020804 | S A HT U8 B H L&
ARk 24t ; Nikon 5012845027 &3 H H 4 Nikon
] 300184 2 D BE AR AW H 22 [E ThermoFisher A
] ; ABI 79002475855 & PCRY 4l H 5 [F ABI 2y
#] ; Western blot H K AR 4% B4 H 2% [ Bio-Rad A
Ao
1.4 BFAHECKREBAHIE

BEALLEFE27 A SDK B ES 5 40% CCLH
3 mL/kg ORI CE A, 2 JE 20 ) AE

YRR R 4311 HSD AR % FiES$3 mLkg
(RO A VR R JE 2 OB IR W EOR R . BTk
RIS Z5 T B WURL DR R IR, B HOK, 68 J5 B AL
e 483 U TR K BRRN3 B I % ) B KRR, STURE i 1 Ak
HE, BCH I R4 T KA WLER, SR J5 I 2~8 °CTlA 1A=
HEER K MRYE, T4%2 R [ 22 h, FA
i Y H, MassonZe (5 T B R #E4T 90 #E
W22 DU I8 AR R D AR TR K B U 2H 2 30 £
Yot (LT 4EAL), 1 K RIFAEH SR g B e,
1.5 DERATS

ol 232 A1 A0 ARE AL K B BE B 20 S A B ) i
M. BPCHRE VUGG A & (n=R), FlRS
HOIE AR K BRAE N IEF R4, B R 2 VIR
75 2H R e 7 B 2K B 20 o A R B 45 1710 mg/kg
120 mg/kg® I VI, F5E R 06 IE 2H A IE 5 X IS
KRG RIS A TRBBLEEK. SHRRE
SRR, HLIA1Zh T hRAE TR SR, B HRK.
1.6 MBEABFAFRLAERRIRE

KRR AL EE AT B A AN EAK, S256 Y H SRR
IR 24530 min 5 JE S 3% L L 224445 mg/kg)
HEAT ORI, M i LI, =38 1 % B30 min, 3.0
(4 000 r/minx15 min), 73 B545 L3, FE4T HFLhRETE PR
S i A A FERR I o 7058 R AT AR AR,
K AE AT 53 B3 4y, e L 75 A — 07 B B A1 emx
1 emFIZHZREAR, JiUE T-4% 010 22 5 B R i b 3k 47 [

&1 PCR3I¥IFFIM~HKE
Table 1 Primer sequence and product length of PCR

B ElkZ2 P EE fop
Gene Primer sequence Product length /bp
Shh F: 5'-AGG CTG GAT TCG ACT GGG TCT-3' 142
R: 5'-AAC TTG GTG CCA CCC TGC TC-3'
Smo F: 5'-GCC TCC TGC TTA TTC TGG-3' 75
R: 5'-GGT GGT TGC TCT TGA TGG-3'
Ptch-1 F: 5'-ACC CGC CAG AAG ATA GGA GA-3' 124
R: 5'-GGA GTG CTG AGT CCA GGT GT-3'
Gli-1 F: 5'-AAC ATG GCA GTC GGT AAC ATG AG-3' 132
R: 5'-CCG CGT GTG TGT AGC CAT TTA G-3'
a-SMA F: 5'-ACC ATC GGG AAT GAA CGC TT -3’ 106
R: 5'-TTG CGT TCT GGA GGA GCA AT-3'
E-cadherin F: 5'-TCT CTT GTC CCT TCC ACA GC-3' 120
R: 5'-CTC CAG ACC CAC ACC AAA GT-3'
Vimentin F: 5'-TGA GAT CGC CAC CTA CAG GA-3' 141
R: 5'-AAG GTC ATC GTG GTG CTG AG-3'
GAPDH F: 5'-CCT CTA TGC CAA CAC AGT GC-3' 211

R: 5-GTA CTC CTG CTT GCT GAT CC-3'
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€, JRBREAT R E G S A2 0y i E T80 °C, H
FqRT-PCRF1Western blotSZ4; .

1.7 #&MFEHR

1.7.1 MR fedsAaam KBS ARG R
4 B AEAAUS I LB ALT « AST ALBAITBIL/K .
ALTHE M SR FH2,4- A 56 2K k2, ASTI 52 5% F g 20
712515, ALBIIE K VR B M 41925, TBILI & K FH L
PR AEAYE, FLAERAE Pas 42 70 &l I 5324 T
1.7.2  fFATIRLT e tbdidragmle B AARR
5355 B 45 137 K FH B A5 Ak I IfL 7 EHA . LN PC-
[IFICOL-IV/KF, HAFILNI 2 X Hi A4 e 003, PC-
IIAICOL-TVI 52 K FHELISAYE, H A& A ™% 4% 18
TR & T B AT

1.7.3 FAELAL R R A FEREZH 2 5248 h,
S G KB JE AN TR P O REEAT K AL 3, SR 5
F — HESR O T B WAL B, P A A L L A
B AL A B, 3 D) (4 um)o KRR S D)
W5 b, GAN[AIRR BE CREEAT KA, JE AT H A HE L 6
HiMassonZe (1, SR J5 K 1) v FHAS [FIVR B2 £ B gk AT i
IKARER, — FEORVEOE I AR B, FH R AR e T 4
RV TS, fE065 WA PR

1.7.4 AL AL XA R mRNARZAR  H
H—80 CCLRAF I AT ALZR , T U 48 T A A 1 7K
7y, IRBFEPE QI ZBIRE S, FEIN Trizoli 7 #2
HUS RNA, W€ RNAZEFE AR, 2[00 5 517
U PRTH R S, 158 cDNAFZY), RIVARR
4 ug W RNA. 2 pL 5% RT Master Mix, LARNase free
HOME 210 pL; B2 25 °Cili%% 5% 10 min,
42 °Ci¥i%% 3 30 min, 85 °CK3E 10 min. LAcDNAN
B, K SR 58t 58 5 5 A 5% 20 B (quantita-
tive Realtime polymerase chain reaction, qRT-PCR)f&
M FFIF a-SMA. E-cadherin. vimentin. Shh. Smo-.
Ptch-1MGli-1 mRNARFRIEIK-, VAR F: 2 pL 2%
SYBR 5 pL. 10 ng/uLf¥]cDNAFAR . 10 pmol/L |
US04 uL. 2.2 uLAddH,0; qRT-PCRZ: A4
95 °CHiAE 1410 min; 95 °CAEME30 s, 64 °CiE k34 s,
72 °CHEAH30 s, SKMNA0NEFS, 72 °CLEHS min. R
W HARFE R 5 GAPDHY 8 7= 11 2 A LA R 1 57
FEX IR &

1.7.5 JFLLLL b XA E & R A Y
80 °CLRAFIMFAFMIAT AT AL 2N, FH LRI T bR A1)
K5, FER BB O LR BT R 5 , 4 F RIPAZ A

SRR AR EE . A BCARH &N E & 4H K
RATHAREANEA S E. L LR NS0 ng, 3
1710% SDS-PAGEFLJk , #%# % PVDFJE I, 7£ =i
NH S%IAE W E A2 hE, BERE, A a-SMA. E-
cadherin. vimentin. Shh. Smo. Ptch-1. Gli-1fl
B-actin(F e L1359 1:1 000)—47t, 4 °Cid 7, Pl
IO\, 7637 °C N #7582 he 78R R FECLiAH
522 min, KM Imagel G AT AR &8 2%
BHAT IR EMEIME . P B-actin AN S, iHE HirEE
Shh. Smo. Ptch-1. Gli-1. 0-SMA. E-cadherinf/l
vimentin A XS R IE & o
1.8 GitZEoH

K HH SPSS 22,0147 /A, THE R RILIIE+
J7 23RN, ARIE) Sy AT SR FH B DR 38 T 22 23 M idh AT ER AL
PAP<0.05 87 A G it 5 X

2 #HE
2.1 FAEXBRATIRENREFT
HE 40,25 5 o 1E 5 % B8 2H K BRI /) ik 45 ) 58

B, AT HES 355, AT ZUR W AR ; #H 7 % iR
YK BRI IE 25 0 T BB IR K= A A
PEIF HIRBE, A KRR EILS , ZOURE
H VUL B A= 7 & AR . SR8 K %
SERERE YR B ILEd 1. Masson Jefiigh i 1E
i HEZEL K BRI 4 2R 45 4 IE R BLHE (B e £
X35, A H BT 44k A5 2R 2H K BRI o 3001 o 2
HIE VIR, KA R A4t (L2 1 g o g
X 48); TR B VI & A & 77 2 AR R
DURRRR D | 21 S A0 R B I3 (R € % £ [X 3k 2> )5
HA% W K2,
2.2 FEKRRIATREMEINEERRIREIELE
FERIZH K BRI 7S ALT. AST. ALBAITBIL/K
ST 38y TR 0 HRZHL 2 25 T 1R (P<0.05); B DR T
VHUEFE LA RUMEALT. AST. ALBFITBIL/K
P A R ot B2 2 P (P<<0.05); = 7 4 K R
M3 ALT. AST. ALBAITBIL/K T~ 158545 74 i) i 21,
FMIC 7B 4 5 35 AR (P<0.05); AR gh L3,
23 FHAKRIATBIIBEFAHELIEFRAILER
AR K BRI HN. LN PC-IIIAT COL-IV/K
P8 A IR N R 2 I 25 T = (P<0.05); BRI
I 77 20 K BLUIMEHNL. LN, PC-IIIAICOL-IV /K *F
P R RS R A 5 3 AR (P<<0.05); = 77 2H K B
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A: IEF AL B: B HEAE; C: B PUR B H VUG & D: B PCR BT VIE & .

A: normal control group; B: model control group; C: Mogroside VI low dose group; D: Mogroside VI high dose group.
Bl FEKRRIET EHLRIEY F(MassonZ )

Fig.1 Histopathological sections of rats in each group after treatment (Masson staining)

2
AN

A IEFO AL B: AU AL C: 21X

-

REFVIEALR, D: BB VIEAR .

A: normal control group; B: model control group; C: Mogroside VI low dose group; D: Mogroside VI high dose group.
E2 HEKRRIATEHAREY R HERE)

Fig.2 Histopathological sections of rats in each group after treatment (HE staining)

JEHN. LN. PC-IIIFICOL-IV 7K ~F- ¥ 5 455 78 ot i 441
FMET E4H 2 3 PR AR(P<0.05); BAkas 5 K4,
24 FBHEKRIATEIEALEF a-SMA, E-cad-
herinFflvimentin mRNAZRIE 7K E R ELEL

TR 2H K BRI 4H 2R vf o-SMA Flvimentin mRNA

F K KT8 B IE o R 2 R 3 T v (P<0.05), E-
cadherin mRNAZ 1K /K-35 55 1F 5 0 JEAH 2 35 P
i (P<0.05); PR B VIR & 20K BUH AEZH 27
o-SMAR vimentin mRNAZIE 7K P51 5 A 8050 HE2H {2
Z BEIK (P<0.05), E-cadherin mRNAZIA /KP4 1R
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El3 &EXRIGTT R MEREERRIR

Fig.3 Serum liver function indexes of rats after treatment

RN 41 B 2 TH 1 (P<0.05); B IR BAFVIE &
2H K BRHT IE 4 ZRa-SMA R vimentin mRNAZ ik 7K
IR R R A ARG 7R 4L I 3 PR IR (P<0.05), E-
cadherin mRNAZ 1K 7K - o) A 7Y %o} 18 2H R 771 =
5 2 TF R (P<0.05); FLARSE RIS,
2.5 FBAKRIATTEATAEELShh. Smo. Ptch-1
FGli-1 mRNA IR K FHIEL 5L

FETI A K BRI 42 Shih. Smo. Ptch-1F1 Gli-1
MRNA R IE 7K 4 1E 5 %6 B 41 42 2 T+ %1 (P<0.05);
TR B VR A = 4K BT E 442 Shiy Smo.
Pich-1F1 Gli-1 mRNAZRIE 7K P 255545 78 ek i 41 I 2
BEAK (P<0.05); w7 K BRATAE4LZLShh. Smo.
Ptch-1F1 Gli-1 mRNAZR I /KT 5135 7R ) e ZH RO
I 2H {2 2 AR (P<0.05); B4l 5 L E 6.
2.6 FBEKXKRABTEFEEL e-SMA, E-cad-
herinFlvimentin&E B RiAK ERIEL 5L

FEEFRY 21 K BRI I 202X a-SMA I vimentin 25 [

FIE KT B IE 6 IR 2H R 2 T s (P<0.05), E-
cadherin g [ 1k 7K 1 35 B 0E 7 ) fR2H 2 2 B IS
(P<0.05); %' PR 24 VIR 7 & 20 K B2 218
a-SMA Flvimentin & [ 2 1 7K - 2 B30 A5 70 X6 1 20 I
# [#1IK (P<0.05), E-cadherin®g 42614 7K T ¥ B 5
RN} B8 41 2 3 T (P<0.05); PR AT VIS &
ZH K BT 2H 2H a-SMA R vimentingg H #1X K P
PR %o} i 4 FRAIG 7R & 2 2 3 PRI (P<0.05), E-
cadherin £ [ 1A 7K T~ 35 40AR 2R 56 e 2H RIS 741 B 4.
T RE(P<0.05); B ARL5 R WET.
2.7 BAKRRATTEFIEZEZEShh, Smo. Ptch-1
FGl-1E B RIAKFHIELE

A2 K BRI ZH 40 Shh. Smo. Ptch-1
G- 148 [ 3R B K 35 5 0E 8 % BRAH 2 35 T &
(P<0.05); %' PR 24 VIR T & 20 K B2 28
Shh. Smo. Ptch-1F1Gli-1%5 [ %k /K i 7Y
Xof 1 4 42 25 BRI (P<0.05); 7 70 B 4 K BRI 2HL 47
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*P<0.05, 5 1EF XA LA, *P<0.05, SR AL LEAL; “P<0.05, SRFIRALILLEL. n=8.
*P<(.05 compared with that in normal control group; “P<0.05 compared with that in model control group; “P<0.05 compared with that in Mogroside

VI low dose group. n=8.
El4 HEKXRRIATEMBFALENIER

Fig.4 Serum liver fibrosis indexes of rats in each group after treatment

349C— Normal control group

=1 Model control group

Mogroside VI low dose group

Mogroside VI high dose group
%

24 AL

#&

Gene expression level

B ;
E-cadherin Vimentin

*P<0.05, 5 1EH 0 IRZALLEL; "P<0.05, SHUR IR LLES; “P<0.05, SARA R LLEL.
*P<0.05 compared with that in normal control group; “P<0.05 compared with that in model control group; “P<0.05 compared with that in Mogroside

VI low dose group.
E5 RAARIBITEITIIALNa-SMA, E-cadherinFvimentin mRNAZRL 7K

Fig.5 Gene expression levels of a-SMA, E-cadherin and vimentin in liver tissues of rats in each group after treatment

Shh. Smo. Ptch-1fIGli-1EAXEAFHEERY 3 i
X HEH A 77 1 41 2 3 PR IG (P<0.05); BARgs IR I EEREEAR 20077 NFET IR, 4 4E1k

s N

K8 FIREEEF R . R IR B S PRI
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493 Normal control group

= Model control group
Mogroside VI low dose group
34 Mogroside VI high dose group

Gene expression level

F—i%

|

Shh Smo
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Fig.6 Gene expression levels of Shh, Smo, Ptch-1 and Gli-1 in liver tissues of rats in each group after treatment
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A: normal control group; B: model control group; C: Mogroside VI low dose group; D: Mogroside VI high dose group. *P<0.05 compared with that in

normal control group; “P<0.05 compared with that in model control group; “P<0.05 compared with that in Mogroside VI low dose group.
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Fig.7 Protein expression levels of a-SMA, E-cadherin and vimentin in liver tissues of rats in each group after treatment
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Fig.8 Protein expression levels of Shh, Smo, Ptch-1 and Gli-1 in liver tissues of rats in each group after treatment
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