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1.2 #AHSHE
1.2.1 EXVN

EH T EEBY § 8 alanine aminotransferasze ,
ALT) R[4 85 & B ( aspartate aminotransferase
ASTY . B AR EFEC total cholesterol, T — CHO) . HimM=Hs
( triglyceride, TG)  {R#F RS E A A E B [ low density
lipoprotein cholestercl, LDL — C) ., & %5 B g 55 A AR & B
{ high density lipoprotein cholesterl, HDL - C) if,7) &
(B A TRRSE AT, 55, C010 -2 -1,0009
-2 -1, A111 -11_A1101 -1 A113-1 -1 A112 -1 -
1) ;KB HAE (interleukin, IL) -8 F{eEK AT -
Bl { Transforming growth factor — 3L, TGF -B1} ., IL - 17
&L IL - 10 EAl &, ISR HE T - o TNF - )
HAE (RN EEEYREFRLA, 5
RA20553 . RA20599  RA20117 . RA20090 , RA20035) ;. &
¥E — AL hematoxylin and eosin, HE} Fe@ i (JbiR
BRAEHEARFREAR, /5 DHO006 ) ; BCA
HEEREM (B ELEEE TERFEAR,. KBS
ARO146% ;IXR — o Fif .SREBP - 1o fii{. Nof2 Fi{E.
BHHEN 1( Claudinl )3k | EEHEEEA 120 -1)
PR B =B AR R AR, K5 14351 - 1 -
AP 06875 -1 - IG. 805931 —1 - RR., 28674 -1 — AP,
21773 — 1 — AP} ;M5 Sprint qPCR RT Kit with gDNA re-
mover( LI & R AEMPHET RAR], 5 MP949 ) .
1.2.2 EH/#

SpectraMay -2k K FEtFR ¥ ( 2 [E Molecular De-
vice 2y A] ) ; EGI1S 8 S L, RM223 B 4) AL,
DM40008 BNE B D BRI $EE Leica 207)) ;164 -
5050 e k{165 —6001 MBI, 170 — 3930 K1
Nt 22 E Bio — Rad 4> &) ) ; ChampChemi professional
Azt EiEEAgERERE(JtnE
e EEAERAA]) .
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2.1 MASH®RBMR LHETHE

¥ 24 HEEE SD KB AMIRERERERR 1 BE,
iz SPSS HAla 20 H 51 A2 H 4 ( Control 8,1 =
8) EA 0 4 Model 0 28,5 =16) , Contral 2 {5
3, Model O SRS AR HTEI BTESE
FEFW 0% WA e iE R T . BRM AR T
1 W, 5 HET 3 b B4M, SERTEE BT A
PIEH AU ( Model 2 ,n =8} FIEEILHXYW H,n

=8). 35 FFH Control 2 F1 Model 2125 F 0.9% &

fEE9R 2 oL B H XYW #5 TRFAAEREELA
PR, g4 N, TREEAHE.
2.2 BH

FRHEE B KRR 12 h, RE RN
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2.3 #FEEN
2.3.1 —#iki

MEHiCREHAFME NS B E. .5,
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VR R ET S RERCRFE KEARE
HF SRS ERE R - FEERE R
B -HRE (k) FRHFHF (o).
2.3.3 FFEHSHFEENR

R4 ZRPEPEEHFHNHBREGE DR,
it HE i MBS .
2.3.4 k- HHEEREEFLN

HEH R B 28T E S R RS2 il &
HAFMEF ALT AST 58, fF5% + T - CHO. TG,
LDL - C,HDL - C.IL - §.IL — 10, TNF - . TGF - B1,
IL-17 8.
2.3.5 qRT-PCR &M FF 41 % & LXR - o.SREBP -
lc N2 mRNA F1 45 i #1 8  Claudinl ., ZO - 1.SREBP
—1lec M2 mRNA ik

FHEH &R RNA SEfT R, MRS
FE4E cDNA #9538 qPCR RRifR R . & stagel (cy-
clel 1 :95C 30 a5 stage? { cveled() ; 95T 15 5,607TC 15 s,
T29CAS 5ystagedd crclel ) ;95C15 2,60C1 min ,95C15 5,
F 272 Y N2 LXR - o, SREPP —1c., Nrf2. Clau-
dinl, Z0 - ImRNA #3158, BEL,

®1 34857
#H Sl FHEKE
GAFDH  F:.CTGGAGAAACCTGCCAAGTATG
R:GGTGGAAGAATGGGAGTTGCT 138
IXR - F:CGAGCTATGCAGTGTATGTGGS
R: ACACTCCTCCCTCATGCCTG 217
SREBP -le¢ F:CGCTACCGITCCTCTATCAATG
R:TGGTTGCTGTGUTGTAAGAAG 134
Nrf2 F:CAGGTTGCCCACATTCCCAA
R:CTCTCAACGTGGCTGGGAATAT 149
Clandinl  F:GACTGTGGATGTCCTGOGTT
R:ATTATGCCCCOGATGACAGO 229
-1 FAGTCTCGGAAAAGTGCCAGG
R:GGGCACCATACCAACCATCA 120

2.3.6 Western blot # M if #1 #{ LXR - . SREBP -
le Nrf2 ek 21 # (laudinl \ZO - 1,SREBP - 1¢, Nif2
oW

RETFH S BB, BCA ME 5 E ORI,
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SDS - PAGE a3k, 45 B HE. 5% 1053 H 2 h, TBST
ETAEALZ WBIIARBREGEEE MK R®
F.HEPFIXR -ail: 5000),SREBP -1c{1: 2000},
NFR2(1: 2500),Claudinl{1: 300),Z0-1{1: 200},
4 T, TBST $ki5 ., A WIELAAE A —Hpo1: 4000},
2 hfg TBST ¥, K A ECL £ R iR, @it Image] 3 #
HEHKEH.
2.4 &ib¥EFE

iz SPS326. O SfEAf Fria e sl TSt E b TE,
HIHLL = 25 Fn, MAAEE I E5-47( one - way-
ANOVA) KT 220 (Al Fb 32, K F SNE (Bl ¢ frfi ) 5
Bonferroni ST HSH B A B, P<0.05
=R EESFITEEN.

3 £3

3.1 —ERE

FZha R S a g R BEE, 0¥, FE
ARG BRI _EMNXRE EHA LR L BEEX
6 R AR, By, G B SIRE, B iEE . frah
Z 0, KERE EE AL SR AN W, s AR R

Elkog

HEUE.
3.2 AHARFREGREHK
/I_LII% 2 o

£2? HEARFES EREREER s+

% Wissg g~ BB kg - m, "
Control #5 0.032 = 0. 002 6.03 + 0,252
Model 21 0.045 20.006° " 5.27 +0.157°°"
XYW 0. 038 0. 005" 5.90 £0.271%

5 Control 8 Fe3E,°7" P < 0. 001; 5 Model 2 H: 5,
FP<0.01, P <0.001 ;n =8

3.3 AskEraSmELE

HE Zefa 7, Control 2H 7 BLATFIELH SR 25507507, 211
RS MR PR, A DBk
EFTER R B R e A R R, R
;5 Control £ 3%, Model 20 T4 BT 25 700, 55
HEHL, FREA. B HIE S, 4 —MEH E,
BRI, Je B R 25 5 Model ML, XYW
A SRS AET B a4 A5 Ry 1 iE g
A R ERRRE AR R IR RS, LA,

Bl HEARFEHAFEEZURE(HE,200x ,400x}

3.4 AHABEREERR

AB - PAS e a5 BEFR, Control 2K REHHHE
FE L B A 547 4R 40 B 2 SRR, R 24T
Model £ BAERFER E 1 T R 40 BS54 48 41 B 3
EHAFEENES HEARRS RN ESEH
WEEAS, SBEBABTE, FHEE LR
AR E R ATE M e AEEE. A2,
3.5 EEA N MASH AR kA iFoh thfe i R &
THEH

5 Control #1 ¥¥, Model 21 RIILIEH ALT AST
KEFE (P <0.01)  BF5%F T - CHOTG.LDL - C
KEFEH(P<0.05,P<0.01),HDL - C K FRR{G(P

<0.01} ;5 Vodel # W3, XYW 2 A B ALT,
AST KR FREE(P <0.05,P <0.01), FFO%P T -
CHO.TG LDL - C K ERR{E( P <0.05,P <0.01) ,HDL
-CAHFEFFP <001, MFE3,FE4,
3.6 HEBHM MASH AR FES G REHTHESR
5 Control #H He $2, Model ARS8+ IL -8,
TNF-a IL-17 5 BEEAE (P <0.001),IL - 10,
IGF -l FERF TP <0.001) i 8EIIFGTE,
KEFSHEF IL -8, TNF - o, IL - 17 S BHFR
(P<0.001), IL - 10, TGF - Bl 4 2R EZHA S
(P <0.001), R3S,
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SEE (Gantreli t A poces EZERA Epes
B2 SHARSHRERBFNE(AB-PASHEE 200z
F3 RN MaSH KB IERF =M (s ) 3.7 WA MASH X B F# & LXR — «.SREBP -
L-L" le N2 mRNA 3 i Bwe
k| ALT AST Model 2H 7 B FF#H 20 LXR - o, SBEBP - 1¢ mENA
Contro. 21 20,74 £6.31 27.88 +7.81 FERFE{P <0.001) N2 mRNA F35FETE(P <0.01),
Medeal 20 33.18 £5.47° " 41.81 +5.85°° HEILET S, A RIFHS LXR -« .SBEBP - 1c mRNA
XYW 21.39 £2. 70 29.84 £7.71° FIEFERL P <0.01 P <0.001) ,Nif2 mRNA FikFIE5(P
5 Control SEEEE" " P <0.01 .5 Model # thfi " P <0.05, <0.05). 36,
®P<0.01;n=5
F4 BEBAMMASH A B EIERAEHEM 2 +s) mmol » { gprot] 7
S T - CHO TG LDL-C HOL -
Contro. ] .70 £0.13 0. 97 +9.31 .38 +0.06 3.38 £0.31
Medel 21 1.12+0.13° 2,40 +0.97°° h78+0.14°" 1.41 £0.47°°
XYW .73 £0.25° 1. 06 0. 14% .52 +0. 11* 264 £0. 287
E Control $HEbEE, "P <005, " P <001 ;45 Model #H 5 . *P <0.05,*P <0.01;m =3
7S5 FAXBHSRREETFRENERE (2 ) pg - ml”
] IL-8% IL-10 TNF —a TGF — Bl IL-17
Contro. 21 91.69 =1¢6. 18 215.224 +28.45 56.92 +165.56 408.23 £63.(9 49,73 +8, 51
Medel 26 417.48=43.89°"°  SLI14 £13.26°°" 27173+ 39.75°°° 1067220737 °° H5.38 £23.56°°°
XYW 227.41 =35.22"  128.14 £17.75™  157.93 +B8.35" 267.74 £ 30. 71 97.95 £11.63°7

E Control 2HEbEE, P <0.001, 5 Model 1 F5%,™P <0.001 ;=6

#£6 HAXEIFASR
LXR — o .SREBP - le, 32 mBANA |HAHE
EHAEI LXR - o SREBP -1¢c ko2
Comtrol 3] .95 £0.02 064 +0.03 1.18 + 0. 12

3.8 MIE At MASH A B & 4 & Clandinl, ZO -
1.SREBP -1c. Nef2 mRNA #3358 %
5 Control 2 tE 3, Model $H £ BLE5 B #2 Claw-

dinl , Z0 — 1. Nrf2 mBNA FYZEAREM(P <0.01,P <
Model 3 1.08+0.00°°" 1.01 £0.01°°" 0.73+ 0.13°*  0.001) ,SREBP - lc B¥JFRIEFAF (P <0.01) ; HEAE

XYW 0.97£0.01%  0.77 £0.06™  1.12 +0.11% 755 KBRS HAL Clandinl .20 - 1, Nrf2 mRNA f738
kI E R E ¢ P <0.05) , i SREBP - 1c f32i5 T AH
= Control #1 HokE, ** P <0.01,° " " P <0. 001, 55 Model 2§

(P<Q.05,.P<0.013 7
HE$E, 7P <005, %P <0.01,** P <0.001 ;r =3 B TR ’ o WRT.
F£7 SHEXBERFEAH Clandinl, Z0 - 1,SREEP - 1c Ki2mBN A FEKF
T Claudin] 70 -1 SREBF — 1c e
Contro. 21 1.48 £0. 16 1.15 +0.20 1+0.59 0.89 £0. 16
Model 4 0.40£0.21°°° 0.27 £0.11°" 3.97+0.59°° 0,15+ 0.05°"°
XYW 4 0.95 £ 0. 15% 0.85 +0. 147 1.74£1.167 0.37 +£0.13°

E Contmol $HEb#E, *"P <0.01,7 " " P <0. 001,55 Model #H 5, °P <0.05 %P <0.001,n =3

3.9 EEH 3 MASH X B JF## LXR - . SREBP —  SREBP -lc BAKFEFE! P <0.01,P <0.001) N2 [

le M2 B G RE R BH (P<0. BB EBLRTE, KEFHE LXR - o,

5 Conwrol # 32, Model 1 KR AT A IXR -,  SREBP -lc BAMFENME TRE(P <0.05,P <0.01),
- 2922 -
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Nif2 BB R AR (P <0.05), WK 8,[H 3,

#E EFHABMHELOLXR -o.
SREBP -1 Kif? BEAFRFEMNRE (2 £2)

£ LXR -« SREEP -1c W2
Control 25 1 1 1
Model 31 1,83 £0.18°"° 1.70+0.17°° (.62 + 0.20°
XYW 1.24+0.15% 1.39£0.14" 0.%8 +0.08°

5 Coutol #IFEEE, *P<0.05, *"P<0.01,""* P <0.001;
5 Model $HF73%,°F <0.05, ¥P <0.01;n =3

3.10 H3E A MASH & K & ## # Clandinl, ZO -
1.SREBP —1c Nef2 & & 3k iy B vy

5 Contwol 2 H#F, Model # X BB S Clao-
dinl ., Z0 -1 N2 FEHAFEEL (P <0.001) ,SREBP
—-le FHE (P <0.001 ) ; B HB BTG, KB BHEA
#t Clandinl, 20 — L. N2 AR EFH(P<0.001),
SREBP -l¢ BE{EIP<0.01). 39 B4,

SRZ2F-1c

1125

GAPDE

= H 3

C.Control 8] AL Model#H X. XYW £H
B3 SAXEBEIFASE WP LXR -« . SREEP -1 EARERATE

£9 ERAERERMALY Clandinl, Z0 - 1,SREBP -1c Xd? EAFREMNEMR 2 £:)

| Clavdin] 0 -1 SREEF - 1c K2
Contro. £ 1 1 1
Model 2 022004 °° 032 £0.4%°" 248+ 0.12°°" 0.13:0.4"°"
XYW 0. 84 0. 067 0. 69 +0.03™ 1.67 £0.25% 0.65 +0. 14

E Control $Eb#E, " F <0.001, 5 Model 1 F5%, ™ P <0.001, 7P <0.01;n =3

E:]i _ ‘ — Rt

SEIRF-1C | # 127:0a

Hr=: i--* Lk

Ijlauinlr ﬂ:u:a

kI El

C.Comtrol 31 M.0odel 8] X. XYW 2
B4 FAARSEFEA Clandinl, 20 -1,
SREBFP -l 32 EAREATE

+ i

£ MASH f 4 % Bt B b, s B R A -4 B
B, XIS BRI TS & EA - 1C(SREBP

-le) R NE =, SREBP -1¢ 2 LXR -a f1E
E TN, 3 LXR - o TR RATEE RS
i SREBP - lc BB RSB EERTE T
FAS, {E#f TG B IFERfE FF e LB, B & IR I IS
SREBP - lc t 2 ELH 1T R RS R s M 3K 2 i Y e i
HRE L IR I ER S BHE FAS 0 SCD1 MR
A, I TG RES & B . 3170 H$E B UL R B F 40
TH, B2 R0 MASH Hg B0, Nef2 AR ER
BB FF I MASH & BAISCEEE, P4 Nd2
TCTE T B ) 4 0 A A fE RE L AW BE B R, R
MASH A £F #4h, 1T Noi2 223G (7] T3 MASH FIHT
HBfhinE S WS AR R N, A
B U0 23] Model 2155 BT 50 B g B 28 M B 4% SR 4 i 32
YR, I35 ALT AST B 5%+ T - CHO.TG.LDL
- C {&MFm , HDL - C FEHERR XYW S A& Ja g iy
A B R MR R R R, % ALT AST RS
T - CHO,TG.LDL - C & #: &, HDL - C {F 7+
A R EHE LSS E MASH K EIER MRS,
Model 21 % B IF#H40 LXR - o .SREBP - 1c B H#E
AFEEFAE, N2 2K XYW 8 A LXR - @,
SREBP - 1c f1E A fTHRAF R, M2 FXAS.
R AR A A A R B MR B R E
R % R Bl i MASH,

FFHE 52 SEfeT-4 A f0 2 A 5 B G E S i,
PEEHEA SEREIETBREEREEEHERR
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FFTAR ST B 25y 136 B [ MR B AR S s Model 3 IR &S
B W Claudinl \Z0 -1 MEAMEREE SRR,
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FFEieE SR g TR R EFHERE
BiE KBTI SErEEFERE.BEL
AE -, 5 Jb R 8 R R, A1 i B R R AR L AN T 4 R e
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Exploration on the regulation mechanism of LXR - & / SREBP - 1¢ pathway in MASH rats
based on the theory of "liver and large intestine communication™

LI Meng-gi, ZHANG Xin-vue, ZHANG Yu-wei, MENG Ya-nan, MI40 Yu-chuan”®

{ Shanxi University of Chinese Medicine, finzhong, Sharsi 030619, Chine )

Abstract ; Objective To explore the therapeutic mechanism of Xiaovan pills on MASH rats, and to clarify the gniding significance of the
theory of ™ connecting liver and large inteatine™ in TCM. Methods A total of 24 adult male SD rats wers selected anc randomly civided
into Centrol group {8 rats} and Model group (16 mats}. The Control group was fed with ordinary diet, and the Rodel O group was fed
with high — fat diet, with subcutaneous ingection of 40% carbon tetrachloride into the back, as well as with hunger and satiation disorder
and tail —clip simulation. 4 weeks later, the Model 00 group was random'y divided into Model growp and Xiaovan pill group [ XYW
group ), with 8 animals in each group. The mils in XYW group were given Xiaovao pill and the other two growps were given normal sa-
line. After 4 weeks of administration, the _iver function and liver fat content of mats were measured respeetively. Hematoylin — eosin
{HE) stairing was used to observe the pathological changes of liver tissue. The damage of intestinal barrier was observed by Alcian blue
- periodate Shev | AB — PAS) staining. The levels of inflammatory factors in rat liver homogenate were cetermined by ELISA kit The
mBNA expressiona of LXR — ¢, SREBP - 1¢ and ¥Nd2 in liver and Claudinl , Z0r -1, SREBP - le and Nr2 in cclon were determined by
qBT —PCR. The protein expression of LXR - o, SREBP - 1 and N2 in iver and Clandinl, 20 -1, SREBP - 1c and No2? in colon
were detected by Westem blot. Resnls Comparec with Contmol group, the levels of serum ALT, AST and liver homogenate T - CHO,
TG, LDL -C, IL -8, IL - 17 and TNF — & in Model group were increased (P <(0.05), while the levels of HDL - C, IL - 10 and TGF
- B1 were decreased (P <0.01). In Kodel group, the mRNA expressions of LXR — ¢ and SREBP - 1c in liver tissue were increased
(P <0001y, the mBYA expresaicns of ¥rf2 were decreased (P <0. 01}, and the mmma expressions of Claudinl , Z0 - 1 and Nrf2 in
eolon tisswe were decreased (P <0.01). The expressicn of SREBP - 1¢ was inereased {P <(L01}. The proein levels of LXR — o and
SBREBP — le in liver tissue of Bodel group were increased (P <0. 01 , while Nrf? was decreased { P <0.05) , the protein levels of Clau-
dinl, Z0 -1 and Nrf? in colon fissue were decreased { P < [L.001 ), and SREBP — lc was increased { P <0 001}, Conclusion Xiacran
Pill has a certain therapeutic effect on 0ASH rats, and its therapewtic mechanism may be related o reducing inflammation, oxidative
atress and inhibiting fatty acid accumulation. Protecting the intestinal mueosal barrier from damage can effectively reduce the damage of
the liver. The theory of " connecting the liver and the large intestine has certain guiding significance for MASH treatment.

Key words ; Matholic related steatohepatitis,  Xisovas pill;  Liver in the large intestine;  Sternl regulatory element hinding protein
-1C (SREBP -1c¢); Nuclear factor E2? - related factor, Nif2; Liver X receptor ee[LXR —n} )
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