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(RFRPEHRFE PEFEK, % 100029)

[(HWE] B AR 0 ARG i AL 26 g I 73 0 P e AL | 29 £t NAL P S P e AL AN ] 9 9 7 12 % JHF 8 28 Jonn JFF 3 45 K R
1) 5 i) S VR AL o 77 3 « 1 3 6 J A1 2 o 453 40 R BRUASE A, R i o 4 % Jin 4 & fk ik (CCL,) B2 T i 4 i 1 452 (5.89 g - kg,
1/3 d), IRl o3 B 25 2, 48 JLT i it SD R BRUH BEALAC T Rk 4 841 IE W 4L BRI, SRR 2H (0.2 g+ kg™ , DU ¥ H 20
(4.329-kg™), NHE FIHA(9.26 g-kg™) , SEAT/SH T H AL (SE H 415 BTG, 13.57 g-kg™) , SEAT N B T LU (36 241 e i
B R, 13.57 g-kg™) , BTN F I TN AL (SE N AL e (@B, P (g, 13.57 g-kg) , 416 H . JEBE AR T M4
WK FUF 25 412000 5 4 B sh AR Ak 2 BT SRS 00 i 725 JF 200 B A= Fh 46 b 5 306 7% S5 2R & it 20 R (RT-PCR) 4G I JFF HE | 45 i 21 41
G Bk 3Z {4 5(TGRS) , I i I P Bl 3% 2 45 11 -1(ZO-1) , M1 5 85 111 (Occludin) , %% %% % #% 2 11 -1( Claudin-1) mRNA AH X % 34
b5 G E 2 Ak VR G W 25 1 1 A A B A BT R (PCNA) PR R A 38 . S5 R« 55 1E % 4 L A A8 A R IR L ¥ 1k 5 R Tl ( ALP) , TN
RIREILFERE T (ALT) , R AR B S5 WE(AST), BUIRLLZK (TBIL) , 4% HZL % (DBIL) K- 2 3 7155 (P<0.01) , JIF Ik 41 41
TGR5 MRNA # ik It & B, 45 1 41 41 TGR5 mRNA 35 B i 7+ (P<0.05,P<0.01) , 45 1 ZO-1, Occludin, Claudin-1 mRNA k&
PCNA £ ik 8 3 T B (P<0.01) ; 5 1R 21 Fb ¢, WUER B | 45 15 41 I 3 ALP, ALT, AST, TBIL, DBIL /K °F B & F% fik (P<0.05, P<
0.01), /N8 THA LW 282 LTI T HEL1 21 TGR5 mRNA JIFHIE %3k B 2 Th =, 45 1 4121 TGRS mRNA 1Y % ik i % AL (P<
0.01), AUFRJELH Be %82, B8P 45 ZO-1, Claudin-1 mRNA %35 W i T} 55 (P<0.05, P<0.01) , AU EEEZH | DU 36 ik 20 L 2 75 20
PCNA 3£ ik W 2 7+ 5 (P<0.01) ; 5 48 N AL L 3¢, SURBEAL L VU 33 #41 FJIE TGRS, 45 1 ZO-1 mRNA 23k 8 F BEAL B 451 TGRS
MRNA %15 8 35 7+ 8 (P<0.01) , N B T4 5 £ 4145 1 PCNA 15 WA W [F# MK (P<0.05) . &5 : AP 2 T kA7 e i 7
RE VBRS040, AN R yT AR AR I I A I R A B R o, E T o B A B DB L X 5 TGRS s 1 2l 36 i 25 158 57 i 1)
fE R U T 40 i T B O IR Sh 455 5 (0 AR e

(X8R AFREN, HIHEN, GERMEBEZIA5(TGRS); MFIEREEMN-1(Z0-1); M&&E N (Occludin); S5k
H1-1(Claudin-1) ; 45173 55 4l MU AZ 5T L (PCNA)
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Effect and Mechanism of ""Liver-Soothing and Spleen-Invigorating' Therapies Against Liver
Injury in Rats: An Exploration Based on TGRS5 and Intestinal Mucosal Barrier Function
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[ Abstract] Objective: To explore the effects of different treatment methods of "soothing liver,
invigorating spleen, soothing liver and invigorating spleen, soothing liver first and then soothing liver and
invigorating spleen, as well as invigorating spleen first and then soothing liver and invigorating spleen™ on liver
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depression combined with liver injury in rats and their action mechanisms. Method: A six-week rat model of
liver depression combined with liver injury was established by restraint stress and subcutaneous injection of
carbon tetrachloride (CCl,, 5.89 g-kg™*, once every three days). At the same time, the drugs were given by
gavage. Forty-eight male SD rats of clean grade were randomly divided into eight groups, namely the normal
group, model group, bicyclol (0.2 g-kg") group, Sinisan (4.32 g-kg™") group, Liu Junzitang (9.26 g-kg")
group, Chaishao Liu Junzitang A (Chai A, soothing liver and invigorating spleen, 13.57 g-kg") group,
Chaishao Liu Junzitang B (Chai B, soothing liver first and then soothing liver and invigorating spleen,
13.57 g-kg™) group, and Chaishao Liu Junzitang C (Chai C, invigorating spleen first and then soothing liver
and invigorating spleen, 13.57 g-kg™) group, with six rats in each group. The pathological changes in liver and
colon tissues of each group were observed under light microscope and electron microscope. The serum
biochemical indexes of the liver were detected using an automatic biochemical analyzer. The relative mRNA
expression levels of Takeda G protein-coupled receptor 5 (TGR5) and intestinal mucosal zona occluden-1 (ZO-
1), Occludin, and Claudin-1 in the liver and colon were detected by reverse-transcription polymerase chain
reaction (RT-PCR). The positive expression rate of proliferating cell nuclear antigen (PCNA) in the colon was
detected by immunohistochemistry. Result: Compared with normal group, the model group exhibited
significantly elevated serum alkaline phosphatase (ALP) , alanine aminotransferase (ALT) , aspartate
aminotransferase (AST), total bilirubin (TBIL), and direct bilirubin (DBIL) (P<0.01), lowered TGR5 mRNA
expression in liver tissue, up-regulated TGR5 mRNA expression in the colon tissue (P<0.05, P<0.01), and
down-regulated ZO-1, Occludin, and tight junction protein-1 (Claudin-1) mRNA expression and PCNA in the
colon tissue (P<0.01). Compared with the model group, bicyclol and Chai C remarkably decreased the levels of
serum ALP, ALT, AST, TBIL, and DBIL (P<0.05,P<0.01), while Liu Junzitang, Chai A, Chai B, and Chai
C significantly up-regulated the TGR5 mMRNA expression in the liver and down-regulated its expression in the
colon (P<0.01). Bicyclol, Chai A, Chai B, and Chai C enhanced the ZO-1 and Claudin-1 mRNA expression in
the colon (P<0.05, P<0.01). Bicyclol, Sinisan, and Chai C increased PCNA expression (P<0.01). The
comparison with the Chai C group showed that the TGR5 mRNA expression in the liver and ZO-1 mRNA
expression in the colon of the bicyclol and Sinisan groups were lower, whereas the TGR5 mRNA expression in
the colon was higher (P<0.01). However, the PCNA expression in the colon of the Liu Junzitang and Chai B
groups declined significantly (P<0.05). Conclusion: In the presence of liver injury, invigorating spleen first
helps to relieve the liver injury, and the efficacy of "spleen-invigorating" therapy in increasing the intestinal
mucosal tight junction proteins and improving the gastrointestinal function is related to its activation of TGR5 to
improve the intestinal mucosal barrier function, promote the renewal of intestinal stem cells, and drive the
regeneration after injury.

[ Keywords]
protein-coupled receptor 5 (TGR5) ; zona occluden-1 (ZO-1); Occludin; tight junction protein-1 (Claudin-1);

liver disease transmitting into spleen; soothing liver and invigorating spleen; Takeda G

colonic proliferating cell nuclear antigen (PCNA)
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FEAEM , TGRSy G & B K 52 14 (GPCR) 1 Al I
Z—, T 2002 44 & B, GPCR J& A\ R 5 Kl —2&
Z AR, T i 2 A O TR R A MG S T R
4 N R W B IR . TGRS £ % 5% 3¢ H 7 -«B
(NF-kB)'®, % 111 5 B (Akt)" FIZ0 i 485 5 8 4
P (ERK) ' 55 41 i {5 5 3 s rh R B .
TGRS i 2l 5 AT B A v 7 A PR 20, 2 A AT £k
RGEPIRINE ALY, P TF T A 6
JHF £ JEL [R] 96 6 o0 5 B JHF P P i L 2% o e ik
T JHF it JEL AN [R) 7 v 1) b A B A AT 5%, AR SCOHg L
TGRS K i & 162 5t Wi Dy e Jy T 4R 1o AR [)IE 7 7 1%
XoF JF A58 45 K BRI 52 i) B FE A FH AL, DX 9 3
T REAS BN 1 T vk

1 ##

11 shY 48 HME s W K& SD KR, K T &
(180+20) g, sh ¥ A #E 5 SCXK( 5% )2019-0010,
iy DUAR (AL 50 ) LE D H R AR S vl B2 o AR 3% 5k
%R (25£0.5) °C, X i B (55+5)% , 5K JH 12 h/12 h
WIRE G, A B IROK . ALmadt A K
FE W M &R A, g 5 BUCM-4-
2019082602-3073.,

1.2 W Analsn PO (S8 12 9, A7 15 g, R
7109, X H&E59), NEF#H (%S 159, K%
109,FIAR10g, % H# 59, 109,k 10 g, £
Pt 10 g, FEILAE 10 9, FE A 27 10 9) , 2EAT A E T
J7 B U E S TP T AN . TR R A
WAt st R s B2 25 p A BR A W), &b R 2l
K 22z e 25 ) H 2042 5508 A5 6 2020 4F i rh
e N BRI E 25 MM . 454 259 in 10 4% = 4K
B2 h, & 20, PR RE 0 5 40 minJ5 i 18 259,
U N 8 £ 1 4l /K TR 40 min J5 3 €, 2 YR A R
WA I SO s, 0 H N H 1 AT E T
A 2y R M E 43 9 o 0.21,0.45,0.66 g-mL?,
4 °CIRAAE& . DUABER (dbatth My, E 25 #E
H20040467, ¥L#% 25 mg/ k) ; U & fk #% (CCl,, L ifg
PR A TA R AL 5 20180129) 5 T4 4 R & FL 54
Fo Ml (ALT) , RI14& & IR A I 5 B g (AST) , Bl 1 %
2 G (ALP) , SUIHZL K (TBIL) , B4 IH£L % (DBIL)
(A ot AR Y TR 5 B, L5 1o AL11-2) 5 %
$it TGR5 £ 3¢ P& $L 1 ( 3¢ [ Abcam 24 w] , it &
ab72608) ; Fl ¥t 184 78 40 i 2% Bt I (PCNA) L g [ 4t
RN FELE R AEYRFEARL A, M-S
GB11010) ; RNA #2 HU ¥ , Servicebio®RT First Strand
cDNA Synthesis Kit, 2xSYBR Green qgPCR Master

Mix (Low ROX) (il I P& 4 /R A= Wy R H A R 28 Al
#5439k G3013,G3330,G3321) .
1.3 fU#%  CX4Pro Bl 4 [ 3l 2 1k 43 M7 AL (35
Beckman Coulter /A 7 ) ; BX53 % B 43 55 ( H A
Olympus 2\ 7] ) ; CFX96 & 5 4 fifi 4% 20 5 )i (PCR ) 1Y
(3% [# Bio-Rad 22 7 ) ; NanoDrop2000 %4 i fi 1t 43
T (SEE Thermo A /] ) ; TGL-16MS 1 5 2 &
B UR B0 AL S AL ES O MU S A R A A ) 5
JEM-1400Flash 7! i 5 B 7 W i 5% ( B 4< JEOL 24
A)) s RM2245 B 5 U] L (FE [ Leica v Al ) o
2 Hik
21 FWordH KaEs ¥ 48 H SD K L M
FRTdJE R BE LT 2250 R IE W A BALA
XUER R ZH DU B (B ) S A (fa ) (4
HZH (g M) (5 QA (SE G T, P AT (L ) (5
PR ZH (S e ML, i A ), R 6 H o BROE W A
A, He A 4% 2l K LR 37 IS B R 9 40 AR, 2 B
PR A Jr ikt R R B T R Y A4 B 5
W, A% Bl o 4 ] S R PN o AT 2E RS I A 8
A4 /I K BRAE B 23 8] I B R BRUAS 7 A s B R AT
8 Nl [ W = I o e N 1 1 i v & = W S
LR FREE i [ NS 1R 4 hiZ i 3 2= 4 K 6 h, 3%
SE 42 d, FAT ) 2 0 1R 25 B AR OK 1R B) B OE R
H R BN, 2 21 K B4 78 6 IE ) 1Y 40%CCl M
MM 5.89 g+ kg™ KN ESS, LIR/B d, IEH A KT
S A R RO I o R BRH B A I AR v IR BE
Az RORE I, 45 4 A1 28GR 5 i T I DR ZE 4R 4R AR
ALT ,AST, ALP /K- B {5 T i, 45 7% s 45 pl 1y 142
22 7y YEELFEED, U ONE T AUl SN
NEFHEER S0 5 )d 5 Lk 4.32,9.26,
13.57 g-kg'#EH 452 . 250 S MR (KT &
60 kg) Ay Il AR FH A K BRSO I 5 2800 4 48 450 % T
W AIF 5% T, OB BE AL LA 0.2 g-kgt HE B %A
e, EHHAEHMAS TEHEEREETKES,;
WA B VU H SH F A SR A 004 T
WAEE DB NE T AR ETHIES &
Sra42d; 55 A TN OE E 21 d 5, R T4
RNEFIHEE 2L d; e WA A TAE FIAER
HH2Ld)E . B THEANAE FIHESR 21d,1R/d.
2.3 ULEHE b KA I vk
231 JFEifeEA LRI 4 H AR Ak A A AR
KB  ALP,ALT,AST,TBIL,DBIL & & .
232 ARG SLEH 42 K, & H R RUE IE
T4 10% 7K A U VS VORI (4 mL-kg™) , I8 3 3l ik
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L RS RBEIE S5 80 T 4% ZEW o g

%/%{EZEF‘%,E%@iE\ﬁ]H ,#%ﬂlﬁ*%-ﬁ*ﬁ Table 1 Primer sequences

(HE) B (5, 64 T W48 4% 4R BUIFIE L 45 i 20 2 W (523 K

S N 1" T3 (5'-3'
PRARAY o AEURAR B IBUTFIE (45 i 2H U0 5 T B 4K /op
TGR5 [ lif TCATCGTCATCGCCAACCT 104

A 25 1 PR [ 2 W, AT OB ) R BE AR R 4L DA
SR WU Al A A B 8, I 35 I H B A%
20K BURFIE 25 1 BB S 45 44
2.3.3 i -G W BE SN (RT-PCR) A6l K B
JHIE 2% 45 i TGRS, 41431 1% $2 85 11-1(Z0O-1) , Ml & &
1 (Occludin) , % % i% 4% 75 11 -1(Claudin-1) mRNA
X FRIA R BE ALK BUIFIE 45 I 440, 55 4 iF
ARG B E TS, 3R BUSM RNA, HUPCRAS, il A RNA
10 pL fF O A58 i 3 % S, 30 B SRR P U B A E R
25 °C, {41 5 min; 42 °C , {4 i 30 min; 4% % J5 85 °C
PRI S s K% 5% 5 . PCR 438 i B 4% 14 4 95 °C
FiAZ P 10 min; 95 °CZE % 15 s, 60 °C4iE i1 30 s, I A
R A0 YK . H AR il £k 65~95 °C , 4 15 s THi 0.3 °C,
PLH il 9 -3- 5 2 It %0 i (GAPDH) 2 N 2, J i
243k oy TR 45 i B E 41 20 b TGRS 9 mRNA
AR %38 5 g5 i gl 41 ZO-1, Occludin, Claudin-1
7 mRNA %} %358 . TGR5,Z0-1,Occludin 5| #)
o ok T T8 4 R A B A R A A\ R A,
Claudin-1 5149 iy i 5 5 A= W TR A BR 2 7l & %,
ST 1,
2.3.4 g A A B A I K B 45 1 PCNA 33k K F-
K H A 9 20 1k SABC & A5 I 45 i PCNA 28 1 & 1k
IKOF e 020 3R 2 25 Ul B A5 64T, FH BRI R A R
X B, LA R £ 2% vh W (PBS) AR g — Bt BA 1 X B
PCNA 25 3 DL B AR 8 e €0 g B M e 3k, B A b A
F s KA TR) 5 40 (% 400) , 55K V1 1 B ML 2% 6 4~ 11
¥F , il Image-Pro Plus 6.0 # {447 22 #4341 , DL BH

T it CCCAGCTAGTAGTAGGCTTAGAAAG
Z0-1 I-if CGGGCTACCTTATTGAATGTCC 116
T it GAGCGAACTGAATGGTCTGATG

Occludin I-/if GGATGACTACAGAGAGGAGAGCG 161
T it CATAGTCTCCCACCATCCTCTTG

Claudin-1 i GGTTCATCCTGGCTTCG 127
T it ATCCACAGTCCCTCGTAG

GAPDH it CTGGAGAAACCTGCCAAGTATG 138

T it GGTGGAAGAATGGGAGTTGCT

2 i G £5, Y WO BE A TGS PCNA ik,

2.4 GiiteEsrHr 2R SPSS 20.0 4 ab BB
TFEEORL DL X £ s KR, 241 LA BUHE IR IE 45 4%
A, T 22 558 B DR 38 5 22 4 A, 4 1) P 7 L 4
fe /N B3 M 2% v (LSD) -t K 3, P<0.05 %78 2% 7
HGitE L.

3 #£8

3.1 X R BRI ReAE R AR 2 5 E
WAL, B AL 41 K R i h ALP, ALT, AST,
TBIL,DBILZK V¥ i 2 Fh i, 22 7 B WS it
B (P<0.01) . 54 R 4 bb g, BUER B 45T 4l
ALP,ALT,AST,DBIL, TBIL /K F-H] i %4 (P<0.05,
P<0.01) ; DU i B 2H | 4 H 44 ALP,ALT,DBIL, TBIL
7K I S A% (P<0.05, P<0.01) ; /N B T 7 40 ALP,
ALT, DBIL 7K *F- B & [ Ik (P<0.05) ; %¢ & 41 ALT,
DBIL /K- b F BEAL, 22 7 B W 40112 5 L (P<
0.01). M#%2,

x2 BAHAXPFRGARIMEALP,ALT,AST,TBIL,DBIL 7K F &I 0 (X£s,n=6)
Table 2 Effect of each dose group on serum ALP,ALT,AST,TBIL and DBIL levels in liver injury rats (x£s,n=6)

21 5 M ht/g-kg™ ALP/U-L™? ALT/U-L* AST/U-L™? TBIL/pmol-L™*  DBIL/umol-L™*
IE# 274.85+30.42 38.98+9.65 114.00+21.59 1.54+0.23 0.44+0.09
T 569.20+140.93% 468.22+78.07% 612.95+210.82% 7.80+2.64% 4.55+1.83%
PUEZN 0.2 336.22+110.75% 115.83+13.18% 380.37+118.13% 4.98+1.94% 2.19+1.01%
BTN 4.32 378.17+80.34% 199.28+91.90% 546.15+137.75 4.73+1.67" 2.09+1.02%
NET 9.26 361.02+119.26% 217.87+62.14Y 500.20+128.04 6.94+2.53 2.64+1.17%
Sep 13.57 294.75+47.45% 227.08+75.49% 490.78+140.37 5.19+1.75% 2.40£1.16%
Eya 13.57 452.47+115.92 217.33+101.57% 461.12+150.21 6.04+1.74 2.23+0.89%
ESE 13.57 377.60+121.64% 162.30+78.99% 431.13+170.28% 5.21+1.94% 2.04+0.77Y

g« 5 0E H 4 H % YP<0.05,2 P<0.01; 545 5 40 [ ¢ ' P<0.05,P<0.01.
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3.2 X T A A BRURT U 2 21 K 45 i 4 200 BB 25
A A R

3.2.1  HE 4 (0 WLEIF 8 1 oK BURT ik 21 200 BEE 25
AL BT WL, I AR B4 e o
RBIEH BT/ S50 58 B T 40 It 28 HE 5 4 5%, 4
JHAZ 8 i v, I B S A A A i 3R T B R A A
YA R B /I I S5 4G 3, T 40 i A i 4
i 2% HE S 25 L, G — S I 40 B R A v
EAZAH R IR W5 22 W1 8, O A1 R 1k 40 B 4= T 5 W
NN S2iWN - RE R LRI R N e v T O

VAN RS £ NN 2 B O /A 0 QR 1 ORI
i 17 25 1 1 0 R AR 5 SO T T AR BUE D it &
GAREED) e S DN | T R R 1 R
Wl RE W AL D S AT S T 3 SR e
SRR SR DU NE A
LA, K BRI /DN I 235 ¥ B A 40 e ol AR
B 8% S TN A1 5 AR & 45 2 41 L 3, R BRUIF /D
I 5 A 00 AR LSS K T A0 i 2% HE 9 5 IF A
it P B 2 A0 M 0 3 4 A R i A AR
B, WE 1L,

E F

A TEF B, BB C XUREELL ;D. WAL E. NH T F 54 ;G 5604 H. SETN A (181 2~4F])

Bl BEHAWMFRGXRFBEARREZELHIM (HE,%x200)

Fig. 1 Effect of each dose group on histopathological changes of liver in rats with liver injury (HE, x200)

3.2.2  HE J& o W 58 4t 13 K BRU 45 i 21 2 38 = A
fb BT IE R 4R RS b Al B A T B
A BRAE ,  1/3 D [ A5 22 0 B 1Y) B A% 40 B, TG 72 I 5%
0L R AE AR R TE A P AR AR I 5 R R A R R
45 oy T AT T2 RORR A8 9 Mk A0 LR A 7 L T R
7P A O TR 4 B U/ BUER I 2H KRR

. ""‘ ;

45 M L BV SR AT Sk AR TR L S I 5 P R AR
SR 25 M L UG M A M R 0 S AL A s N R i A
R BRAG M 9&  A0 M R 1  FE il gk — 2D el A s SR T S
Lo BETN AR B2 i 20 2R J0 WY A 5 i R 6 A 4 i 3R
I SIS N R B 7R RN S T i A
WK 2,

E2 RA/WGANFRGARFEHALREZTHHIFM (HE,x200)

Fig. 2 Effect of each dose group on histopathological changes of colon in rats with liver injury (HE, x200)

3.2.3  HUBE T ML 0 A0 O BT I 2 U B 2 AR
b MBS IEE A KRBT AN EE
LA Z , R G R B R P T
T T PN O IR 24 A 3k U A ORI R R SR O T

7 BE 4 5] 5 AR 20 O BT 2 i ok A i i, i B
KLU /D, Uik 4 S REL TRD PR J5 ) 2 DS B UL B,
JE WA R S . SR R R R
XU 1 4L ST 20 2o 1 i ik 7 2 el 2, L T 4
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3t oA 56 R B G AR LA SR A A T T P R 9
5K 07 2 A 2 1 B 5 DU A R U A
LA i JH R R A 90 TET DA T RO A R A IR 7
UL IR B S 5 S R T 2 K U 40 i ok A
i i AR R R A, R B AORE e 24 50, R TED P B R B

BB G, WA IR AT AE MR W = B 2 B4 e T
582 BTN ST AR D A T i E T, ORI i A
T B W S el /N B 0 2, R O 22, B O B

JU 5 96 B 8 vk 2>, HG v e P 2 R AT 4 i AR Ak Al
BE. WA 3.

B3 BAEHANFHRGKRIFEALREZTARMIGER L, x177)
Fig. 3 Effect of each dose group on histopathological changes of liver in rats with liver injury(TEM,x1J7)

3.2.4  HLBE T WS 00 K B 45 A 4 4 B A
Al BN L, IE R K LSS I o B K e —
O, HES ST JCMTE  AAR AN M R A E R A
N NS N R SIS 3 A NS R NS T Sy R
KOG W ok B K e R — B0, HES AL L A TR
G2, FH SIS 20 M 1] 7 B2 2 A R K BT PN R IR ik
Ji ORI SR RIS R B B, S AR A H A, L
B | DU 3 K RS T 1 o HE A A R 5
TG0 Al I 3% 4 5 A R D AR AR ORI

il UL B 7 9 5 N T T ALK RS T U B
HEZ B S, T IBi v , 4 L Il % 12 52 & IR A A, SOk A
i e AR G 7 2k — A R, SOk RIS SR ST
5L BTN KR RS I R HES B ST JE I v B
G, o SR e O AR B T A I IR 1 A2 5 1A
A AEAE SRR i IR B 7 DRl A {H 2 b A KR
AR XS S TN AL D R A s T 2D 5 T 4R
25 i 240 B 1) 3 A7 A i 12 A2 5 i HLAOR IR B
HLAORAIE R Z . LA 4.

E F

B4 BEHDANHRGARGEHALFEFTHHRIEGESHE <15 000)
Fig. 4 Effect of each dose group on histopathological changes of colon in rats with liver injury (TEM, x15 000)

3.3 X M K B IE M 45 1 41 2 TGR5

MRNA X Rk B W 515 4 i AR g

K BT IE TGRS mRNA A Xf 2% ik i B 3 [ I (P<

0.01); SR AL, NE FHA LEH S8 56

K BT IE TGRS mRNA A X} 2 3k i 5 3 T35 (P<

0.01); 5 45N 4 LA, DUIR LA | Y 3 15 2 R BUIF O
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TGR5 mRNA # Xf % ik & & % B % (P<0.01) .
W2 3.

5 IE R A, SR 2 K R4S I TGR5 mRNA
AR 23K 5 W 4 TH & (P<0.05) 5 SR A L 4%, XUFR
(=% NG SR ah V7R I S N AN S N S
TGR5 mRNA AH Xf ik & ik 2 K& ik (P<0.01) ; 5 4¢
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N A G B, WURR B A DY 2 K B 45 B TGRS
MRNA X 2 15 7 3% T (P<0.01) . W% 3.

®3 BHRBANHRGARFE.ZEH TGRS mMRNAHEI RiLE
BB (Xts,n=3)
Table 3  Effect of each dose group on TGR5 mRNA relative

expression levels in liver and colon of liver injury rats (x+s,n=3)

4151 /g kg™ JIFIIE TGRS 4l TGRS
LR 0.76+0.122  1.21+0.21Y
RUBR 0.2 0.97£0.09°  0.80+0.16*°
Y 3 A 4.32 1.04£0.24%  0.94+0.08%
ANET 9.26 1.3720.15Y  0.58+0.10"
SeH 13.57 1.26+0.13Y  0.47+0.09
sz 13.57 1.45+0.11  0.53+0.06"
E) 13.57 1.35£0.18"  0.59+0.119

B OE AL IR S 45 B 4120 b TGRS mRNA A XS 25k 1 1k
1; 5 1F % 40t % VP<0.05, P<0.01; 5 #7141 H. 4 ¥ P<0.05, ¥ P<
0.01; 54N 4 H %%, > P<0.05,P<0.01(#% 4,5 ),

3.4 X4 K B4 B ZO-1, Occludin, Claudin-1
MRNA R XS L5 B R R0 5 1 2 A, SR
K BL45 % 20O-1, Occludin, Claudin-1 mRNA #H Xf £
KRR R (P<0.01) ;5 BRI 4 P AL, DUPREEAL
Ye il Sk 2, 45N 4] ZO-1, Claudin-1 mRNA ] Xf %
ik B B Tt 25 (P<0.05, P<0.01) ; PU 3 # 41 Claudin-
1 mRNA AH X3 % 1 B 2 7+ i (P<0.05) s N T
40 Z0-1, Occludin, Claudin-1 mRNA A XJ 2% ik B 2
T (P<0.05,P<0.01) ; 5 5 PV 4 LA, WUER WL | Y
WAL NE FiH 4 Z0-1 mRNA KX 2 ik & %
FEAR(P<0.01) . |34 25 5L 3 W 2 fdt Mot 7 s JHF- (ML Y
7 B fig {2 #F ZO-1, Claudin-1 iy mMRNA #H % 25 ik & ,
HETT G 5 R R DD RE . WK 4.

T4 ERBEAINFHRG XRE I Z0-1, Occludin, Claudin-1
MRNA B3 X BRI R (X+s,n=3)

Table 4 Effect of each dose group on mRNA relative expression

levels of ZO-1, Occludin and Claudin-1 in colon of liver injury rats

(X£s,n=3)

M Fg-kg? Z0-1 Occludin Claudin-1
H 0.04+0.022  0.27£0.24”  0.15+0.11?
pyEzNi 0.2 6.64+1.92*% 155+0.69  6.19+2.18"
DY 33 4.32 3.59+2.09°  3.98+2.80  4.34+1.07%
NE T 9.26 8.29+1.58*% 5.04+0.28°  5.74+1.63%
s 13.57 11.05+1.25Y  3.78+2.79 5.91+1.15%
Py 13.57 10.76£3.079  3.13+2.12 4.392.17%
e 13.57  13.56+2.34Y  2.47+0.94 6.75+3.05%

R IE R A4 mRNA M Feak 1 o 1.

3.5  XAFH K B4 B PCNA RS2 5 1E 3 4]
Pl #4520 K BRL45 1 21 41 PCNA ik i i 35 T %
(P<0.01) ; 5 2] b dgs , AR | DU 300 B 2, L 28 TR
ZH PCNA ik it 2 3 T 5 (P<0.01) ; 52 HT 24 PCNA
FA B TR (P<0.05) SLEN4L L, NE T
4l . % 2 4 PCNA % ik i B & F% K (P<0.05) .
W5,

x5 BHRGAMNFRGRKRLEH PCNAKEM (X+s,n=6)

Table 5 Effect of each dose group on PCNA of colon in liver

injury rats (x+s,n=6)

215 F 4k /g- kg™t PCNA
EH 0.030.01
(s 0.02+0.01?
XA B 0.2 0.03+0.01%
VY 3 4.32 0.03+0.01%
ANET 9.26 0.02+0.00°
S 13.57 0.03+0.01%
ez 13.57 0.02+0.01%
ESE] 13.57 0.04+0.01%

4 g

gk P S AR (i B me ) B R IR R A, L
JH2Z 00, U AZ MG, S e 52 g, R W1 T e H A
WA X — B AR, W AT SR TIRIT o AR
SC I 3 F TGRS, i %6 B 2O-1, Occludin, Claudin-1
L2 1 PCNA ER T s 1% 4L 1) % AR B B i JH
fdt NG A 6] 3@ 97 O Tk ) B & i I 4 KRR
A

it 2 6E 4k 1k 48 #5 (ALP, ALT, AST, TBIL,
DBIL)J& P T U 68 5 UL 48 b , T IE 21 2 34 2% WL
B8 H B S W e s AR R B L AR Ak AR bR A
LU PR 5 N 245 T 2H U0 B4 06 B8 LB T W 4
SRR A% AL B AR WA Al . TGRS 1Y I XoF ik
BIFp MR ia B e A E WU R
Zh JEC 9% % 32 4K 1 ZO-1, Occludin, Claudin-1 7] JZ
e f 38 HLAK B B DD RE D IE # 5 & ,PCNA B2 fF & T
S GE 20 B B B Pk 2R 3k 00 2R T, A A M P R
ik ATAE A PE M A B R S — A FEAn . K
TGR5, ZO-1, Occludin, Claudin-1, PCNA it 3 ik AJ
A R T A2 ML i JH i AL A P 2 ML AR 58 AR 3

TGRS 7E N/ B AT A5 2% B AR ke,
FEAEAE T I S2 R0 B2 400 2238 90 40 i i+ 2 R
Giph o0 R e TGRS ANMUAFETE T AR FES
WAL Atz 3520, A 058 R B TE 5 8 10
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35 21 L (KC ) 1 TGRS ¥ 2l 1 fig ¥ I TGRS Z 1k Jf- k&
KNG Z B (LPS) 5 3 1 (1 4l il /A % (IL) -1, IL-1B,
IL-6 Fil Jift 983 YR 58 A F--a( TNF-a) U 351, TGR5 34
T 1] BTG NF-B A1 a1 500 19 5 152 Ak, 1E 17 BHL 11 NF-«B
P65 [ 5 | PR AR NF-kB A9 5 S5 36 12, DT £ 0 T
145 . TGRS (40T AT A2 2 7 18 L 240 jf 43 6 GLP-1,
GLP-1 fig halt /b A5 4 K5 M B 107 1 T 42 il o5 2y 4y A8 700 v
JF U 119 i 5 78 1 28 i 12T 4 Ak 122 iR Ak s
W] TGRS 1% Ak 5 24 1 15 5 5% 3 A I AL 5% s 5+ 3
(STAT3) {55 53 5 , I % 5% K X6 o 982 440 e J&1 309
HEFR T TR R B RN E R G ek B A
B PT O TGRS Bl = (1 /N RO B Tl &7 fk 2%
55 1 T I 9 A8 8 40 I ZE T AR T R R A TE
JFF U v e AL 2 B R R M 3 T TGRS AE
JIE T R 32 A4, AE T IE 2 45 O 4V 1 ) 6t I Bt
TE R HE A 8, TGRS T iz i o (%) 22 5 76 8 15 8
iz Bl 43 Wb B g p e o6t . TGRS H ip — Ff i o0 51
JIii %0 0 R (DCA) 5 TGRS 7£ NOS-BH ¥ # 28 I 1) 72
A —F, 38 1 w2 A AR HIL G AT A3 A 2 i O\
UL BB B & W4, i E TGRS Bk B3 A /N iR 41 21
JE AR M % E) DCA I3 B 4l i 4 A, i 3R B DCA 411
il /N BLES B PN L B W 4 2 3 5 B0 TGRS 58 B
B2 AT 5T 2% W AE 45 i R RR G JE E B b OR 41
A g BT 8 K P 19 TGRS, TGRS £ 45 I 4
BN 5 B R BB AE T 2 B KR A i
TGRS # 8h 37 AT 2035 25 i 96 12 485 W 9% If DA iy A 7
h E$EPE TGRS 3 8 K N BF 52 R W], 76/ BRUrb U
Bk TGRS 3t [K] 25 5 35 LA 25 o 40 M =2 [) 55 %5 3 2 45
B 43 F BRAE A R AE (R 6 A8 R, JF HLiE R A -1
(Zonulin-1) {9 3. 20 My 5> A S5 %, 5 8% & 1
Bt

AR S 5Y 45 S W AR R BRUFF DR A= 38 R s 2R
J7 T, B 26 K Rl 7 ALP,ALT,AST,TBIL,DBIL
K- ¥ 2 T A R A A 2 Ak Tk AN i i
T8 A G 7 AZPE £ 2 25 A v RUBR I (S8 N 4H R
U DI BE B35 2% o 7R IE (451 TGR5 mRNA A
X 2R3k i 7 T, AR Y 2H K B IE TGRS mRNA A X%
RIAEREMTSLHLY, NE THA EH L
2 BeTN4H 35 T TGRS mRNA ik, Hidh s
ZH AHEE T ORCER B DU HA , T RE 4R TF TGRS mRNA
FEak B 4] K R 45 TGRS mRNA £k it i T
BRAU SR AH T NE T R O SER
YA J7 BB T TGRS, i 1 % Ik TGRS mRNA 4 Xf
Feih ik oA SE TR T RO B L DY S AR
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Jo b B B B Ty 68 T LA By 1k A (an i ks
Y1 i PR AR 58 T ) AR A R R 1Y) Bl
0 A 55 5 28 T ML A o e 28 R AR F RN 8 B A 9k
2 B ) AR B S AL (AN R i G B E )
1M b J o e 02 gy 18 Bt b e TS Y AR o e A 4y
B R AT DL SRS S 3 0 1 & A T RE M
o VFLBETE A WAt . 25 A0 MR P 1l L R B
Hh B B 4, R AN R L K O S B
HILAH B 5 4 Sy B 2 20 B 431, % T 2 1 4 F R
oy FEEIE i 3B MR AR 1 S 4 B, £ 4% Occludins,
Claudins 1 7 2 26 B 3 7 (JAMs ) 5% f — Fif 5 i
A5 AR5 A i 5 15 2 8 (A0 ZO-1) 4H %, Claudins
1 Occludins 14 %Efif C 3 5 AT F PR A i B 22 ZO & A
A EAER B A 5 20 B A S R 2454, X 2B
B 2 BT R R
Occludin @ Bk (KO )/ 45 Claudin-KO /N A L,
b B i Y A5 52 %K, Claudins X 55 % i 1 1 45
4 52 % H Occludins B A5 0 0% R 9256 45 1t i
7N, B4 K B 45 B Z0-1, Occludin, Claudin-1
MRNA A XF 2 1k 1 Y 0 W R B 44 25 4 h e fid
VAL P S fkt 9L 3 o M A T XU I L DU 3R LS
BT I BE R 5 ZO-1 mRNA KX Fih & . 1
B4 5H 200 A% B B PCNA BRI 2] PCNA 3 3% & B
B RE A A AP S5 41 PCNA 235 127 3 {H 5
FTHRSHAGA I S5RETHU LCHERA
Gt L

AR PRSI 25 S AR B A R BT S n 4 4
U - LI s ol R (U = R NS 7 K
R BRI T8 RS R o B 1 R GA R R AR Ml g A A
JiLAZ B Dk 2>, g 3 3 M 3G 0 ; TGRS AH X 2% 34
Fhisr, W 18 g e 1] o 7E K R AR & 45 0538 97
bR e BUER T 5 T (5 fa JALF A4 ) IR 9T I
F DU B AT ) L2 (R ) (46 2 (SR BT
G TF A IR ) , O L2 P (e fa LR s AT L) 5 74 24
XU I T R0 AR AL, 5 25 36 7 952 403 722 S i
At L P JET (ke L 5 AR 4 R BRI IUE 25 % TGRS K s 2
S R A R A G L, RN R T (M) .
S F (A L) L 26 2 (S8 B T P e A ) (ST
( 5 fi ML P 0 L ) VA 7 O T BB R L DY 3 (B
) TR T 5 A 40 i 48 5 4 A B i e 36 155 O, 3 B 4
P (5l fee TP 4 ) YR 7 AR TS B 3 ()
5 2, (S BB R ) VR TT

g R R IR S T T 53R 7 AN R B
JHF 7 308 B < A L T 2P o e {9 P T ALY T
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FE Ul 8 401 00, L A= W 24 LR AT B 5 TGRS/FR 5 iR
JRH (CAMP)/INF-xB 410 il 325 17 9ok 576 A IR 2% A5 6
i JAL S A JL 5T o 5 B P R T G A S i gk
L T X6 T M G R B ) e A R AR
FH U2 2 ) BTG R 25 5 (H DU AR BRI T 45
TGR5 # ik, X % B TGRS [ 38 1 nI 412 1 i 2 B Bt i
AR I 2 b IE R D RE . AR SE I AR I
1% 52 /K TGRS M BEWF G 1% WL 295 , 1A% T 1
B A A, RS X TGRS ST , 2 1 4 B U A
70 %85 MG o 2 1) 52 S A 4R, S i DRI 7 45 43 ol S5
B A R TR e = B AR
FALHA Rk — PR R
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