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(P <0.01) s FF 2L LR 5T JLRS s AR KM BB ALERAT A 2F YA, SAF 3 5 .3 & T R4 28, I 2L R Coll, CollV mR-
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Protective Effects of BZL Recipe on Intestinal Mucosal Injury in Non-alcoholic Steatohepatitis in Mice
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Abstract Objective:To observe the effects of Chinese Medicine BZL recipe ( composed of Atractylodes macrocephala polysaccha-
ride, chlorogenic acid, and geniposide ) on non-alcoholic steatohepatitis (NASH ) and intestinal mucosal injury induced by high-fat
diet in mice. Methods: Twenty seven male C57BL/6] mice were randomly divided into the normal group,the model group,and
BZL group,with 9 rats in each group. Except the normal group,the other groups were induced by NASH. From the 14th week,
mice in BZL group were administrated with BZL recipe by gavage daily,and the other mice were administrated with same dose dis-
tilled water. Till the end of 17th week ,the mice were killed for collection materials. The body weight,food intake, liver-to-body ra-
tio, liver histopathology (HE and Sirius red staining,SAF score ) were observed in each group. Plasma ALT,GGT activity, LPS lev-
el, liver tissue TG content, liver tissue collagen type I and type IV, endotoxin receptor CD14,TLR1,TLR2,TLR4 ,TLR9 and inflam-
matory factors IL-13, TNF-a mRNA expression( real-time PCR) ,intestinal histopathology ( HE staining) ,large intestine tissue tight
junction zo-1,occludin, claudin mRNA expression ( real-time PCR) and protein expression ( immunofluorescence staining) were de-
tected. Results; In the high-fat diet induced NASH model, plasma ALT,GGT, LPS and liver tissue TG levels in the model group

were significantly higher than those in the normal group(P <0.01) ; liver tissue showed fat deposition, inflammation , balloon-like
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changes and fibrosis. SAF score was significantly higher than the normal group. Liver tissue collagen Coll,CollV mRNA increased

significantly,,and CD14,TLR1,TLR2, TLR4, TLR9 and IL-13, TNF-a mRNA expression increased (P <0.05,P <0.01); The

pathological changes of intestinal tissue were not obvious under light microscope. The expression of zo-1,occludin and claudin mR-

NA in the large intestine was decreased( P <0. 01) ,and the immunofluorescence staining of zo-1 and occludin was decreased. BZL

recipe can reduce plasma ALT,GGT,LPS, liver tissue TG content( P <0.05,P <0.01) ,improve SAF score, reduce liver tissue
collagen Coll, CollV mRNA expression( P <0.01) ,reduce CD14,TLR2, TLR4,TLR9,IL-18 and TNF-oe mRNA expression( P <

0.05,P <0.01) ,restored the expression of zo-1 and occludin mRNA in the large intestine,and restored the immunofluorescence

staining of zo-1 and occludin. Conclusion : BZL recipe can effectively alleviate NASH induced by high-fat diet, which is closely re-

lated to the protection of intestinal mucosa,inhibition of LPS intestinal leakage and TLRs and inflammatory factors in liver tissue.
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AR K M B W P T 9% ( Non-alcoholic Fatty Liver
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DIVRH G ) A5 07 S 453405 , 5 30 0 4 T S
AT hE Wi 725 ( Non-alcoholic Fatty Liver, NAFL) | I8 k5
PERE B P I 4% ( Non-alcoholic Steatohepatitis, NASH ) |
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Lecia) ;T100 PCR {¥ ( £ [# Bio-Rad) ; Applied Bio-
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NG T FARE = IR TRDEL( 575 D12492, 2[5 Research Diet
A, BHEE 17 4,

1.2.2 @mehiry sy 14 RO IR et 259+
i, BZL J5 4/ BT BC i 45 /9 BZL J5 ( AR 26
266. 67 mg/ (kg + d) (ZRJRIR 3.33 mg/ (kg + d) B
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(F4) %y NASH fFfififk"

4) 1fil 3% PN 7 Z ( Lipopolysaccharide , LPS) &l
LPS i35 & F Associates of CAPE COD Incorporat-
ed , B 4R ] FHRAE

5) FFIE 5 K 44 mRNA 23X real-time PCR
Rl RNA 425, cDNA 4 )i ) real-time PCR
R R & CEL RNA S 3000 &, 585 B511321, 4=
LAY LR FEA R A cDNA G il &, 555
1708891, Bio-Rad /\ & ; real-time PCR {57 &, 52 5
RR420A ,TaKaRa 2\ w] ) #% BOULH] 845, BTG4
WA AW T BiA RA VS, 7175,
%22,
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N6 S G 0

F NI <2 Ak I OCT JfusBelgiy) e JEHE 8 um, BEA 4 °C i 15
A/ >2 ARk 2 min J5 PBS 159, B A 0.2% TritonTMX-100 3 Ji& J5

Sl (Fibrosis)  £F4Efk LRtk 0 4 A kv et .
0L 3 XS KL A 1 ARG VE , 10% L1 AF I3 2 Ui 35 4] 40 min , 4
W 3 KSR I LR CIEE —PLd i, W HEUE S 4 °C PBS 35,37 C
;gjﬁﬁm JEEHFE 4 30 min,4 °C PBS LT DAPI k%,
FFAE AL, 4 Tﬁ%%?fﬁﬂzﬁﬂﬁﬁlﬁﬁ“fﬁo Fﬁﬁﬁﬁ%'ﬁ%@ 3,
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Coll 5-CCACGTCTCACCATTGGGG-3 5-GCTTCTGGTCGATGTCATGAGCAA-3 103 bp

CollV 5-CTGGCCTATAAGCCCTGGT-3 5-GCTTCTGGTCGATGTCATGAGCAA-3 118 bp

CDh14 5-CTCTGTCCTTAAAGCGGCTTAC-3 5-GTTGCGGAGGTTCAAGATGTT-3 191 bp

TLR1 5-TGAGGGTCCTGATAATGTCCTAC-3 5-AGAGGTCCAAATGCTTGAGGC-3 153 bp

TLR2 5-CACCACTGCCCGTAG ATGAAG-3 5-AGGGTACAGTCGTCGAACTCT-3 148 bp

TLR4 5-ATGGCATGGCTTACACCACC-3 5-GAGGCCAATTTTGTCTCCACA-3 129 bp

TLR9 5-ATGGTTCTCCGTCGAAGGACT-3 5-GAGGCTTCAGCTCACAGGG-3 118 bp

IL-1B 5-GAAATGCCACCTTTTGACAGTG-3 5-TGGATGCTCTCATCAGGACAG-3 116 bp

TNF-o 5-GACGTGGACTGGCAGAAGAG-3 5-TTGGTGGTTTGTGAGTGTGAG-3 228 bp

z0-1 5-AACAATCACCATCTCTTCACAAC-3 5-TAGCACCATCCGCCTTCC-3 175 bp

occludin 5-TTGAAAGTCCACCTCCTTACAGA-3) 5-CCGGATAAAAAGAGTACGCTGG-3 120 bp

claudin 5-GGGGACAACATCGTGACCG-3 5-AGGAGTCGAAGACTTTGCACT-3 230 bp

18S 5-GGCCTCACTAAACCATCCAA-3 5-GCAATTATTCCCCATGAAG-3 104 bp

B-actin 5-CTCCAGAGCACCGAGAGCTA-3 5-ATGGGCACAGTGTGGGTGAC-3 331 bp
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vy i i e A5 A
Z0-1 Polyclonal Antibody rabbit 1:100 invitrogen40-2200
Occludin Polyclonal Antibody rabbit 1:250 invitrogen40-4700
Claudinl Polyclonal Antibody rabbit 1:100 invitrogen71-7800
113 Anti-Rabbit IgG H&L(Cy3 ® ) Goat anti rabbit 1:1 000 abcam ab6939
1117 Anti-Rabbit I[gG H&L( Alexa Fluor ® 488) Goat anti rabbit 1:1 000 abcam ab150077

1.3 itk SR SPSS 20. 0 et kAT
Bl o3 A, 07 22 55 M B/ i 3 22 15 (Least Signifi-
cant Difference , LSD) YEWI W LL4R, 7 255, S IES
O3 R B 2R 5 22 g B, BoHE A B+ AR e 2
(x£5)FR, LA P<0.05 JEFAHGEIHEL J5
ZEAFFEREAF G IS A SRR, AE 2
Fok g HI b A2 £ (o3 fzfa Be) s, Bl median (Q3-
Q1) ,LLP<0.05 HZ5A G #E L.

2 HR

2.1 SEm/NE MRS SR RPN EURES R
U o TR/ B BT 00T BRI BRIG TG, 17 JR R
SEIR A PRI, A A ) B A R R T IR R A
(P <0.01) ,BZL J5 T U5 /)y B4 o 2 5045 B 2 fie
flR(P<0.05) . 4 H/NECFE A A R g it
RS BV /IS4 LU E 4 s (P < 0..05)
BZL J5 AR BEFEIR(P <0.01) , WLk 4,
2.2 BZL Jytf NASH /MU (91

2.2.1 JHHZUEHE 440 HE QL@ n] 0 IE & 4
INERTE/ NI S5 1 T WA, STE R HE S 5 . BERLAH /N B
JHF 200 7 0L S 4 e G e 5 N 8 BRI D5 5 0
PEA AN ABRFEAS BRI X /N AT LA 4
JIIZE o BZL J5 41/ BUH- A0 105 722 1k K SBRAE S

)

ORI I R AN . RARSREL G (5 n] DL IE
2/ U A 1 A8 BE DA XA D IR
EFLEAFAE AT/ IN BT /N A DXRT L i JE 2T 4
S5, S S n] DL AR AT 4N A= 5 BZL T 4T
AN I T AR AR R 2 AN A o SAF R 7 15 1Y
/NIRRT A2 3% 31 B2 AR 3 B0 E 3 20 W i
THR (P <0.01)  UESCAF7E T AR MG 42 , & LBk
FEAZ RN N Gk S, 4 NASH Y2 Wro [R] i
AR IR B A R E I R (P < 0.01) AR
IR T NASH [ LR N4 4Ef it NASH(F2) .
BZL J5 4/ R ZUIR D5 225 15 2 BE B3 2 i Y
I (P <0.01) , 21 S A 1 A0t 7 20 i
(P <0.05) #5510 NASH(F1) fyiZ . WLIE 1,
x5,

F4 BEAMNR T BAR—MER (x£5)

NGy e A
215
(g) /(K- D] (%)
EHH(n=9) 32.55+1.96  19.1+1.62 3.54 £0.24
R (n=9) 50.80 £3.19** 21.3 +1.61 4.33£0.98*
BZL J54H(n=9) 47.18 £3.53”> 20.2+3.36 2.75 +0. 1844

- GIERALLE, * " P <0.01, " P <0.05; 5HRILLLLE, 22 P
<0.01,%P<0.05

REE

Bl &ANRIFARRBEIW( x200)

TE:AHE et B, KORIBLLYL (A
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x5 HHNRIFHRRE SAF R

251 S(eWiZs) ACIEBIE) F(£f4E1k)
E#H(n=9) 0(0) 1(1) 0(0)
R (n=9) 3(0) %" 4(1)** 2(0.5)**
BZL J#H(n=9) 1(1)42 1(2)42 1(0.5)%

TE s LA L8 (U s hr A BE ) om, SIE WA LR, * " P <
0.01; SELMIL #, 2P <0.05,22 P <0.01
2.2.2 ¥ ALT GGT i tE RIHL TG &5 5
IEH AL, BV /N RLIML R ALT [ GGT 1 14 24 B
WIE (P <0.01) ; BZL Jy 2 /MR A ML3¢ ALT . GGT
I TEBAE R PRI (P <0.05) o BRI AT TG
FHREERTIEF4 (P <0.01),BZL J7 H iFHH
TG & AR B R (P <0.01) ., k6,
F6 FE/NRMER ALT.GCT F M, FFHERA TC F& (x £5)

215 ALT(U/L) GGT(U/L) TG (mg/dl)

FEHA(n=9) 4.8 £2.51  15.67+2.65 12.94+4.15

BRI (n=9) 36.79+27.22*%37.91 £7.93 " * 30.67 £8.62* *
BZL 54 (n=9) 8.71 £5.48% 24.73+7.81% 19.99 £5.94%%

T SIERALE, © 7 P <0.01; SHERILLLEES, © P <0.05, %4 P
<0.01
2.2.3 JHLHZ LA IV BUREJE mRNA ik HIE
W M, B /N BUFF L4 Coll Jz CollV mRNA
FIEWIR T (P <0.01) ,BZL Jy H A2 (5 3%
TFE(P<0.01), KT,
2.3 BZL JyXt NASH /NRIFH N B R 2 1k R
PESOW I F mRNA SRIEMER 5 IE# 41 bhds, B
RIZ/NRIF N 7 32 4k CD14 [ TLR9 mRNA 3£
KB TFE (P <0.01), TLR1 , TLR2 , TLR4 mRNA
JHE (P <0.05), BZL J5 40 i ¢H X CD14  TLR4
TLR9 mRNA FEiREMIRIZ I 2 FEAIL (P <0.01) , [F]

. s

A TLR2 mRNA IR BRI W FEAL (P <0.05)
5IEF A e, R 2 4 21 98 1 oy PR TL-18
TNF-o mRNA A IEWH TS (P <0.05), BZL
T BRI FEAIR(P <0.01,P <0.05) . W38,
2.4 BZL Jy X3RN R LPS 152 BEAILL /N
BRI LPS & it TIER 41 (P <0.05) . BZL 74
/NI LPS 5 i A AU 2 B AIR (P < 0.05) , L
%9,

2.5 BZL JrX%t NASH /]NER ZE 0 43 iV
2.5.1 A HE Ge s /NN FUR A
ZUHE L iR DB o B . LI 2,

2.5.2 RIpHA R % EH mRNA Rk HIEWH
LA, B B 2H /N BRI 41 41 zo-1 | occludin |, claudin
mRNA 23k 8 5 R {5 (P <0.01) , BZL 741 /M Bk
H 4 z0-1 Joccludin mRNA FihfeAs A2 i) 2 Tt 5
(P<0.01) ,claudin mRNA F3ATCHH B& %2 X,
W10,

2.5.3 RIBHARFEREOREL HBEIOLY
S I, RV /N R ORI 2 2V R B i HE R Y zo-
1 occludin FH YL 80 0F 0 2H 55 A ESE, BZL Jr 4
INRKRIHH LVE B % 4 1 z0-1 Loccludin FHPEYL
BRI T R, B EHEE M claudin FHPE YL 44
AR W S ge it o WLIE 3,

£7 KRANRIFASL R IV BRR mRNA ik (v +s)

20 5] Coll mRNA AHXF9¢ (A CollV mRNA X585 (E
EHH(n=9) 1.00 +0. 82 1.00 +0. 48
HEHIL (n=9) 7.46 £2.82* " 3.26+1.04% "
BZL J7#(n=9) 0.81 +0.66°° 0.55 +0.35%2

S IEWALILEE, * " P <0.01; IR L, 24 P <0. 01

2 FBHNRHARKREEWL(HE 6, x200)

A /MAELLB. KipHS
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®8 J[ANBHALNESZZIERRMERMEF mRNA RiX (v +5)

g1 CDI4 mRNA  TLR4 mRNA  TLRl mRNA  TLR2 mRNA  TLR9 mRNA  IL-IBmRNA  TNF-amRNA
- HIXSEAH HIXHOL(A PO HIX S HIXFOLMA LS pH s HIXFOLME
EHA(n=9) 1.00 £0. 67 1.00 +0. 62 1.00 £0.39 1.00 £0. 56 1.00 +0. 22

BRI (n=9) 3.72+1.62** 2.88+1.41*% 1.88 £0.71°%

2.57+1.90* 5.46 3. 14 *
BZL 74 (n=9) 0.63 +0.40%% 1.01 £0.35%%

1.53 +0.27 1.06 £0.32%  2.28 +1.584%

1.00 +0. 54 1.00 +0. 87
2.49+1.95* 1.94+1.13*
0.62+0.49%%  1.51 0.49°

W SIERA I, *P<0.05, " * P<0.01; SHIEIL L, 2P <0.05,22P<0.01

*R9 LANRIMIE LPS S (x+s)

215 13% LPS & (EU/mL)

EHH(n=9)
R (n =9)
BZL 41 (n =9)

23.97 £6.08
94.40 +31.25*
41.58 +10.83%4

o SIEW AL, © P <0.05; SR LLEE, © P <0.05

F10 FBHNRKHALRZEZTERE mRNA RiE (x £5)

ZH 5 z0-1 mRNA FH%} 9 G1E occludin mRNA A%} 9 Y6 {H claudin mRNA #H % 2¢ G (H
EHEH(n=9) 1.00 +0. 13 1.00 +0. 10 1.00 +0.32
I (n=9) 0.42+0. 14" * 0.39 +0. 14 * 0.38 £0.07**
BZL 74 (n=9) 0.96 +0.26°° 1.29 £0. 4224 0.51 +0.21

T SRR, * P <0.01; S LA, 24 P <0.01

A

BZLB4H

BZL54H

(Lt BZL75H

3 BENRKBERARZTEE(RERXLERE, x600)
7t A. zo-1;B. occludin; C. claudin
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NASH 5| 2 i A Ak 2 28 ok Bk 22 1) ok 7%
) — P DL3E L TIE , 53X 5 NASH B B 9 JHF 27 4 1k
BNH G 2R 24k v] DA sk 37 F At PR 2 B
NAFLD [y #ij5 ', —3 NAFLD 2% (9 9\ 1 5 52 rh
WAESE, NASH 38 v, SRS TR ST
RAHSC LT AL, A S A SR AE .
Hh, QAR —A> NASH B35 A EA 2 4i4k, ARk 10 ~
20 AE N A AR BE T B AR O I A (s K, i bk
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