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Biejia Jianwan Improves Intestinal Flora Imbalance and Attenuates

Nonalcoholic Fatty Liver Disease in Rats
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[ Abstract | Objective: To study the effect of Biejia Jianwan on intestinal flora imbalance and investigate
its protection effect on liver in non-alcoholic fatty liver disease ( NAFLD) rats model. Method: SD rats were

randomly divided into normal group, model group, rosiglitazone (3 mg-kg™') group and Biejia Jianwan (2.4, 1.2
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and 0.6 g-kg™') groups (n =10 in each group). NAFLD rat models were established by high fat emulsion and
carbon tetrachloride olive oil solution. The drugs were given for 4 weeks after successful modeling. The changes in
intestinal flora were monitored dynamically. Colon tissues were taken after experiment to detect mRNA expression
levels of tight junction protein expression occludin and blocking junction protein (Z0O-1) with the method of Real-
time PCR. In addition, mucus layer thickness was evaluated by Alcian blue-periodic acid Schiff ( AB-PAS)
staining. The levels of alanine aminotransferase ( ALT ), aspartate transaminase ( AST), alkaline phosphatase
(ALP), total cholesterol (TC), and low density lipoprotein cholesterol ( LDL-C) in blood serum were monitored
dynamically. The liver histopathology was observed by means of hematoxylin-eosin ( HE) staining. Result: As
compared with the normal group, the number of Bacteroidetes, Bacteroides and Fusobacterium was significantly
increased (P <0.05) and the number of Lactobacilli was decreased in model group (P <0.05). Besides, the
expression level of occludin mRNA was significantly decreased and intestinal permeability was significantly
increased (P < 0.05) in model group. As compared with the model group, Biejia Jianwan 0.6 g-kg™' could
significantly reduce the number of Bacteroidetes, while increase the number of Lactobacilli and the expression level
of occludin mRNA (P <0.05). Biejia Jianwan could also effectively relieve liver damage and improve inflammatory

cell infiltration. Conclusion: Biejia Jianwan had protective effects in NAFLD model rats by improving intestinal

flora disturbance, effectively reducing intestinal permeability and significantly reducing liver damage.
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1.1 Zh4Yy  SPF g ifitk SD K EL 60 H, iy L& 7g
e IR - b IS 56 Bh ) A B m AL A % UE 5 SCXK
()2013-0016, A b 5% 28 5 i [ B 25 Tk i 5% Be
LRSI Z R S, R A R EAS B2 B A 1
SR

1.2 @SREFLWGR EC ] s BE 2L 0 A A G IC ) O ik
(3L b b E AT T, S O R I 15% |, BIAE il
15.5% R [E BE 7.5% , N i S W6 BE 0. 2% |, 10 iR %
0.2% ,JEWE 15% , FALEN 1% , Wik 8% , 3R 1L AL g
80 5% , N 5% .

L3 Ziyifils W AU R, R aRsCh I R
AP A LS 141215, W IR 18 g, B fiE 30 g, ¥ 7
(15)40 g, B0 30 g, H ¥ HL (4F)50 g, WEUS 60 g,
fif A1 CKG ) 120 g, 58 60 g, B8 % 30 g, ¥k &
10 g,%2% 10 g, T3 30 g, FJEFb 30 g, H:AL 30 ¢,
KBRS 50 g, 411 30 g, Bk17 20 g, 411k 50 g, K#E
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30 g, & H 4K 30 g, 55 1 10 g, f1745 30 g, % # 20 g,
DL 23 R BRAS A 8 FRE (B R A, LAY 20 TR I
T LUB#E, i 600 g $E35, n uE &, BE K A 2
PR 2580, T 500 4 55 3 BRI 8 iR sl di s , i
i AT, e .

1.4 X% MREEE, S, R ALEs 80, N
R &, DS Ak RS i R R AR R A, — R
Bt , OB, SN B A, S i AL IR A
B, W AR (25 R R AR A R A R i S
4351 20120105, 20141224 ,20150113 , F20110613 ,
120125,20130820,20130326, F20110708 ,20150811 ,
20150930, 20130516, 20140701, 20140611,
F20131020, F20130815, F20131123 ) 5 J&% i ( 52 3 22
H ) 5 2 s 5 R (7L 5 B 25 M By A R D it
5 140918) s 2R WKy OG B F L R A IR 2 7 L 4t
5 20150119) s S G LF4E R (M pg IR A= w2 25 A BR A
A AIE45 20140108 ) 5 A ik 480 W WE (b 1 4 0 240 A
FRAF 5 1404F12) 5 Tris-Hel (b 50 % 3 T FHYE
AR E L5 1128Q078 ) 5 Tris iy (b 50 & 3 £ #F
AR, L5 20150819 ) ; AB-PAS 4 35 571 &
( gt AR A R A Al ik 5 120J6G1685 ) ;
J e 53 57 &, SYBR Green Real-time PCR Master
Mix, % 1 i ( Takara 2% &), it 5 4 5] 5 DRO14A,
AK7101,AK9763) ; 25 [ i K (- ¥ 0 g% 3k 52l A R
AL HEE 201403008 ) 5 PCR P24 il A= TAE W) TR
() ety A PR A w45 G, 16s V3 (459 bp) : [ 1iF
5'-CCTACGGGAGGCAGCAG-3", T i 3'-ATTAC
CGCGGCTGCTGG-5"; L #F B 1 ( bacteroidete, 106
bp): F¥# 5'-CATGTGGTTTAATTCGATGAT-3", T ¥}
3'-AGCTGACGACAACCATGCAG-5"; 1 #F 1 2
( bacteroides, 126 bp ): [ Jif 5'-GAGAGGAAGG
TCCCCCAC-3", F i 3'-CGCTACTTGGCTGGTTCAG-
5'; 3, B8 #T W ( lactobacillus, 126 bp ). [ JiF 5'-
GAGGCAGCAGTAGGGAATCTTC-3', F ¥i% 3'-GGC
CAGTTACTACCTCTATCCTTCTTC-5";  #8 FF
(fusobacteium, 273 bp): | Jif 5'-CCCTTCAGTGCC
GCAGT-3", Fiif 3'-GTCGCAGGATGTCAAGAC-5"; J&
BEFF I (firmicutes, 126 bp) : [ 5'-ATGTGGTTTAA
TTCGAAGCA-3", 3'-AGCT GACGACAACCATGCAC-
5" B % % HE M (occludin, 169 bp): | iiF 5'-
TGCGTGGCTTCCACACTTGCT-3", F i 3'-TTTGCC
GCTCTGGGGTCT GT-5"; MIAEREE A 1(Z20-1,149
bp): ¥ 5'-TGCCCGGCCATTTGAACGCA-3", T ¥if
3'-TCAG GCGGCTGTGTGGAACT-5',

1.5 {Y#% XP105DR % Hi 7 K ( i+ Mettler-
Toledo 2 ] ) , Mx3000P Al 7% ) i£ & PCR ¥ ( 3£ H
Agilent 24w ) ,7080 %Y 4> [ 8 il i A AL 43 BT A ( B A
(R ISVA/ANN i DS
2 FiE
2.1 NAFLD R EBARIZ 6 60 H SD K RLEEAL 5>
HIEH A B PR SIE (3 mg-kg ') 41 B
FIHL(2.4,1.2,0.6 g-kg ')A, 42 10 H, BRIEH
WO HARAANE | FFFHES 5 T e gl flE
BT R/dLE T R iR HE S 45 7 CCL, SN i,
3 d/¥, CCl, MOE I 5 W i ORIl -CCl, 12 1 %Ry
S Ih-CCL, 19: 1, E B RFI R 2 mL-kg ™', mEL
R v 3y 25 W 0 40 1 46 A DA B IR+ B i AR Ak . A
RUZH KBRS th N 2 R 2 SR 55 Bl (ALT) , RA R
Mg i % W (AST) , B M 9% f2 B ( ALP) |, G 0 [ B
(TC) Ik % B g 2 (A -8 [ B ( LDL-C) 48 F5 B IE %
AT T, B G BN . iR S TR IR 4 24,
RS20 I IE 3 2 45 T 0. 5% 5 W I &F 4k 2 4 v i
WPEFI N 0.01 mL-g ™', 1 k/d, L4 5,
2.2 [HIEGEREA RIS AE A A IR AR R R L
FEM R AR B I 2 ~ 3 R B TR0 T,
SRIG A 0. 01 mol - L™" B iR £ 2% o 8 ( PBS) 1R 21,
FrE R L. 200 x g {RE# B0 10 min, B |
o 200 x g B0 5 min, WK, iIn A PBS 1 mL
B, I S JE 200 g B0 5 ming )R WK B W
12 000 r-min '"Z.0 1 min, WA H 14
2.3 HEHCDNA #HC H TE 2 (1 mol- L7
Tris-Hel ,0. 5 mol-L~'EDTA ,pH 8.0)0. 6 mL M ¥ 5§
fiti 20 WL % f# R AR ,37 CWEHE 3 h J5 /A 10% SDS
70 WL, A K 15 pL 55 C b3, in A S5 KR
Py - = G P e - S IR 2 (25:24:1) ,12 000 r-min ' 55
L5 min, W BVE . A SRR ER = G b -5 G EE
(24:1),12 000 rmin "B 5 min, W FiE. A
Tl 1% S I S PR B L4 °C T € 30 min, 12 000 remin ™'
B0 10 min, U HE A 70% 0% £ BE B %, 12 000
remin T B 1 omin, 3 B, FOEEHE RS AR, H
TE 200 pL % f# DNA 437, - 80°C {477 .
2.4 SEEFHEOGE R PCR( Real-time PCR) 6 il K B,
WA K g E N LR AT I, AT 1, R
FRUR, JEERETR , SUFT I 2 A8 fk, PCR 93 J2 i 45
95 C 30 5,95 C 5 5,60 C 20 5,40 PMEFF,72 C
30 s LA 27 KR mRNA FHXF KA,
2.5 Z5WHENWE R R A T dam e A 5 11 JE]
S AR A I 4L i AB-PAS e B LSS
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o W2 R o TR 45 i 4 LB B RNA )R % 6 1 A N
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FEIE [ 52 T 10% 2 3 B e vl 4F 4 0 00 4, i 3 : J ? - o

TR ZAPLL (HE ) Yo 6 0052 T W05 B 00 . AR 3 SC
Rk (11T, o JF U5 905 B 06 479 40 o AT U S5 B3 4
W T /N 25 T /N o 235 4 TE 3 R 0 4%, B/
AREE RN T 4%, B BN T4, /N
S5 R R S 25 S T 43 o O P S R K0S, 400 i
i35 P9 TG BB 10536 S O 43, MO P9 B 20 S s i Sk
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L SR Y4 X TG e ME A IR S 0 4% IE A% IX
B S AN IR I S T 4, A A4 A5 T I
37 L O L
2.8 HiitJ5: R Graph PrismS # 4 3k 17 48
AT ECER L & £ 5 6%, B 41 < BE A 22 [
FUAE SR o G 6 5 T 4 LA 1 2 4L i) L e B DR R
200 HT 5 O7 22 R 35 I B R 56 5 lE 2 R0k
P<0.05 hEFAHGI¥E L,
3 R
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S BRI R E IR ELR S s, 5
IE 2 HE A, POURT B R 0 S (P < 0. 05) KR FF
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FFB 2, 42 FF B8 i B 389 00 (P < 0. 05 ), JELBE [ ]
LR AT BB A s, WL 1,
U TREHRIL 4 S, 5 IE % 20 Lh g%, A28 2 K
BRUILUFT B 1, $BUAT B8 2, 42 FT 1 i 1 084 i (P <
0.05) , FLERFT B 40 B B R RE (P <0.05) ; 154
2H LA, M T R 3 A ) i 2 4 BE U S AR AR BT
1,2 $ (P <0.05) M AT HL(0.6 g kg ™) ZHIA B
WEARALUFT B8 1,2 %0 (P <0.05) , ] i A 2808 n 5L
2 FT B 5 (P < 0..05) 5 B 46 1) T 28 X 45 750 B
T BTG PR TE W A . LIAT 2,
3.2 RTALXE NAFLD A5 S BT 3 26 815 5 10
25 B A YE B R 5 OE 2 e e, A A 2 K LS
W B2 R B AR (P < 0.05) T % AL
0.6,2.4 g-kg ' Y B W2 E LW B, W
K3,
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0 BTE BDE FIR FUS LAC
A.SJH5B.7 o BTE. UFF & 1; BDE. A5 2 FIR. JEBE 3 ; FUS. 12
FFA LAC. JmAT . SR 4l P <0.05
B 1 NAFLD X R #FiE RN BTE, BDE,FIR, FUS,LAC B & T
(x+s,n=10)
Fig.1 BTE, BDE, FIR, FUS, LAC expression of intestinal flora in
NAFLD model rats(x +s,n =10)
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W occludin fll ZO-1 mRNA F£iAWITLH B m, W
Kl 4,
3.3 BEHIEUALAT NAFLD #8880 K U A A6 AR 9 52
M SIEH AR HEE 6 FJE LA T4 K R
17 ALT,AST,ALP Jo25 S, 40 ik, 44 F
50% CCl, WRHEH , 5 1IE & 4t , FRL AL 4] ALT,
AST Fl ALP 7K P i 3 FHE (P <0.01) , B 2 .
T E 50% CCl, ¥ W 75 T A fL 48 bR ad 5, ik
REAC CCL, ¥ MWk 3, U8 6 I 48 495 K OF, 98 3% 20%
CCl, 2h 5% CCL, , it fE BE sk 55 . 5 1E % 4 Lh 8%,
MEAIZH ALT, AST 1 ALP /K EFHE (P <0.05), U
K5,

B4 SIS IE A R, BRI AL ALT, AST,
ALP 845 & Thim (P <0.01) s SRR 20 [L 5, ¥ 1
BIAL(0.6,2.4 g-kg™") 41 K % & 5 I 4 g % & 3 F%
filk ALT JK-F-(P <0.01) , % B R AL 3 /S50 & 2H Y fig
1 ZEFEAR AST K- (P <0.01) , ¥ AT HL (0.6 g-
kg ™) 4L AEA BEAR ALP K (P <0.05) . SIEH
ZH A, AR ZH K B TC A LDL-C ¥4 B % T &
(P <0.01), % B R JLA 50 52 21 K 20 #6320 %6 1
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Fig.2 Effect of Biejia Jianwan on BTE, BDE, FIR, FUS, LAC expression of intestinal flora in NAFLD rats(x +s,n =10)
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Fig.3 Effect of Biejia Jianwan on colonic mucus layer thickness in

NAFLD rats(x +s,n =10)
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Fig.4 Effect of Biejia Jianwan on tight junction occludin and ZO-1
mRNA expression in NAFLD rats(x +s,n =10)
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Fig.5 Changes of liver damage indexes in NAFLD rats during modeling process(x +s,n =10)
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Fig. 6 Effect of Biejia Jianwan on serum biochemical indexes in NAFLD rats(x +s,n =10)
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Fig.7 Effect of Biejia Jianwan on liver pathology score in NAFLD

rats(x +s,n=10)
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Fig.8 Effect of Biejia Jianwan on pathologic morphology of liver
tissues in NAFLD rats( HE, x200)
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