5528 B 10 FEXRAFFERE Vol. 28, No. 1
202241 H Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2022

HE T TGRS B o 56 125t B 00 R 1 P 7 152 %4
I8 1 BRI B0 S A L

WA, BT, %%, KEFA, RIFE, XFZ
(kFZPEHKRF PESR, 4% 100029)

[(HWE] B AR ARG o AL | 26 g I 73 0 P e AL | 2% £t AL P s P e AL AN [] 9 9 7 12 % SR8 28 Jonn JFF 3 45 K R
PR 5% ) S HAE FHAL o 73 3 « i 1 6 J) AR 2 Jim JHF 463 493 R BRUARE L, SR FH R 48 28 Jin 0 S Ak e (CC L) B2 T iR vk 1 455 (5.89 g kg,
1IR3 d), [ 45 25 . 48 FUW il Pk SD R U BHMLECF R 14532 8 21 1B 21 BB 2, SO WEAH (0.2 g-kg') , DU AL 4
(432 g-kg") , NEFHA(9.26 g-kg") , SR ANH FIHH A (S AL NG, 13.57 g-kg!) A RE TUH LA (S U e
HF A BT AR, 13.57 g-kg™) , BEAT AN T N2 (SR AR e @ L, A T AL, 13.57 - kg B2 6 Ko 6B B T AR &
R BT 5 I 400 Fr 5 4 1 2 Az Ak 43 B 4SRRI it 375 FF 200 B8 A= Ak 38 B 5 33 7% S 2R 5 i X R T (RT-PCR) K i JHF I L 285 1 21 41
G R Z K 5(TGRS) | Ji 26 I A 8 3% #2486 (1 -1(Z0-1) , Ml 5 85 11 (Occludin) , % % 7% #% 85 11 -1(Claudin-1 ) mRNA A8 X 3 3k
oty H g A AR T G U 25 1 3% B A0 A T (PCNA) BRI R IR 36 S5 3R 15 1 & 4 Lh %, A5 78 4 O BRIl v s 1t 5 R g (ALP) , N
BIREILFERS T (ALT) , R RIREILEE R MI(AST), BARLL & (TBIL) , B %A1 % (DBIL ) K ¥ 2 3 755 (P<0.01) , JIFIE 41 41
TGRS mRNA ik g F R AL, 45 14 4121 TGRS mRNA 335 B W I+ 15 (P<0.05, P<0.01) , 45 1 ZO-1, Occludin, Claudin-1 mRNA K&
PCNA 35 B & T (P<0.01); 5HRI 40 &7, SR BE 48 41 1ML 7% ALP, ALT, AST, TBIL, DBIL 7K - B} i [# I ( P<0.05, P<
0.01),NF TiH4l S ez, LR AT IEZL 41 TGRS mRNA FFHE 2635 2 3 71, 45 41 40 TGRS mRNA (1) 3635 2 3 FF I (P<
0.01), WEREEL LeH ez, SEN4 %51 2ZO-1, Claudin-1 mRNA 3235 B & F1 7 (P<0.05, P<0.01) , XUCER L | DU 356 H 4 | 2 9 4
PCNA # ik B ETH R (P<0.01) ; 556N 4 L, SO B4 L DU 30 20 T I TGRS, 45 1 ZO-1 mRNA ik 8 3 B 0451 TGRS
mRNA %3k & FF & (P<0.01) N T4l 58 L2451 PONA AW B K (P<0.05) . 4538 : I U5tk 48 F A7 o fd ik )7
RE VLR S0 107, A R T AR AR I A B I R A B R A T o B A B DB L X 5 TGRS s HE 1 2l 36 i 25 158 57 1 1)
fig A 1 T 200 B 50T O B Sh 45 405 )5 1 B AR A G

[RgiE] e, siFEm; GEMMIEZIAS(TGRS); MBLEHEEM-1(Z0-1); HIEEM(Occludin); B#iEHE
H1-1(Claudin-1); 45 7 W54 40 s 4% 0 5 (PCNA)
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Effect and Mechanism of "Liver-Soothing and Spleen-Invigorating" Therapies Against Liver

Injury in Rats: An Exploration Based on TGRS and Intestinal Mucosal Barrier Function

WEI Wei-li, GAO Yi-ning, SHI Xing-hua, ZHENG Zhi-li, KANG Qian-jun, DENG Xiu-lan
(School of Traditional Chinese Medicine, Beijing University of Chinese Medicine, Beijing 100029, China)

[ 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 (TGRS5) 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 TGRS mRNA 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 TGRS to
improve the intestinal mucosal barrier function, promote the renewal of intestinal stem cells, and drive the
regeneration after injury.

[Keywords] liver disease transmitting into spleen; soothing liver and invigorating spleen; Takeda G
protein-coupled receptor 5 (TGR5) ; zona occluden-1 (ZO-1); Occludin; tight junction protein-1 (Claudin-1);

colonic proliferating cell nuclear antigen (PCNA )
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FEAEM , TGRS Iy G & B K32 1 (GPCR) 1 A
Z—, T 200244 & B, GPCR J& AR5 K il —2&
Z AR, T3 i 2O TR R A MG S T R
4 R U SR N . TGRS 78 4% 55 5% I F -«B
(NF-«B)'*, 2 13 8 B (Akt)"" FZ0 i 405 5 8
WG (ERK )™ 55 41 i {5 53 i b & 45 5 EEAE .
TGRS #2571 AT Be A& v 7 A PR 2, & AE AT £k
RGBSR G BT T A 6
e i T | 0 e 9 | e 9
T 5 JHT i JE AN [R) 7 v B b B A AT 5%, AR 3K
TGRS K¢ i 5 R6E 5 Wi Dy e J5 T80 4R 1) R [W]E T 7 %
X JH 43 A K BR A 52 e e A AL, LSO X8 S 0
T REAS BN AP 1 T vk

1 ##

1.1 Zh¥ 48 HUHE M W % SD KR, & i &
(180+20) g, s A& IE5 SCXK (%L )2019-0010,
oy DUAR (b 50 ) LR He R A BR S wl B2 . ) 3% 5k
IR (25+0.5) °C , X (55+£5)%, R FH 12 h/12 h
WIRE G, A B OK ., AL sdt AR
FE W M E R MM, g 5 BUCM-4-
2019082602-3073

1.2 29 Aalsn PO (S0 12 g, AT 15 g, R
F10g, X HESg) , NETH (%5 15g, KE
10g, AR 10g, X H¥ES g, E 10 g, K} 10 g, &
P10 g FEILAE 10 g, FEE 10 )  SEATANE T
J7 i B K ST TP T A s . TR R R A
WA At s R s B2 2 A R A R & db e 2l
KA h 2522 B 25 ] H 2042 5558, 77 & 2020 4F i
BN RSEFNE 25 30 ) B . 25 41259 n 10 % &t 4liok
B2 h, B 2 DR FF 95 40 min /5 L B 250K,
T A I 8 A% i 4l 7K PR K 40 min 5 €, 2 K BEE 8
WA IT G SCIOHR AR V0 8 N 1 BRI N HE T
o A 2 TR R R E 4 M 0.21,0.45,0.66 gemL”,
4 CIRAEE o WAL R (At th A2y, [ 25
H20040467 , #L4% 25 mg/F ) 5 P4 & 4k i (CCl,, L
PR AL TA R AL S 20180129) 5 T4 44 R & FL 54
Fo M (ALT) , KI14 2 IR 2 I 55 B g (AST) , Bl 1
% it (ALP) , GUIHZL 2 (TBIL) , B #£/IlH4L X (DBIL)
(A B0 R TREOESE T, L5 3o AT11-2) 5%
Bt TGRS 2 o2 P& U K (& [E Abcam 24w , 4t 5
ab72608 ) ; BT 1 G 41 i 4% HL )5 (PCNA ) B 5 B Bt
RN FELE R AEYREARL A, M-S
GB11010) ; RNA £ BU¥K , Servicebio®RT First Strand
cDNA Synthesis Kit, 2xSYBR Green qPCR Master

Mix (Low ROX) (& I B8 4 /R 4= W Bl H A5 FR A A,
#5505 G3013,G3330,G3321),
1.3 Y #F CX4Pro # 4 H ol 24 1k 43 Hr A% ( 35 [
Beckman Coulter 23 @] ) ; BX53 B 22 I i i ( H A
Olympus 2\ 7 ) ; CFX96 % 5 4 fiff £ 20 52 i (PCR ) 1Y
( 3% [ Bio-Rad /A 7 ) ; NanoDrop2000 %I #7 13§ it 4356
JEEETF (€ Thermo /A Al ) ; TGL-16MS #l &5 2 i 3k
VRO AL R S AL ES O U S A R A A )
JEM-1400Flash 7 i 5§ i + & i % ( H 48 JEOL &
A) ) s RM2245 AU I Y) R AL (7 [ Leica A 7 ) o
2 FHik
2.1 ZhWor i R A K 48 HSD R Bk iy 1 MR
T dJE R BE BT 2250 R IE WA B AL
XUER B 2H DU B (B ) S A (fad ) (4
20 (o T fd L) 5 S A (S i1, 1 T L ) 5
PH (S e haL, P (R ), 6 . R OE R A
A, T4 45 A1 R BUEE ST B & n I 45 A B A, 2 TR
PR A A 7 kR BLE T R R A B
W, A% Bl o A ] S £ N i AT 2E RN S I A 8
A4 /I K BRAE B) 23 8] 8 B R RS 7 A s B R AL
W) fe /N2 0] B HOJF B 1R B AL, A5 H SR 4 2h
VIR FREEAT R NEE 1 KA 4 hiZk #i i 24 K 6 h, 1%
SE 42 d, A 2h 1R 2 B AR OK 1 R E) B OE R
AR RS, & 4K R 457 8 6 e i 19 40% CCL
I 5.89 g kg B NIES, 1IR/3 d, IEH 4 T
S AR RO I o R BRH BE I A R AR IR BE
Az RORE I, 45 4 A1 2U8G AR 5 i T I DR 2B 4R 4R AR
ALT,AST, ALP /K81 & Fh i , 47 i A g oy 112
2.2 4524 dEBIRIE, DUEAL N Tl AT
NET TSN S SN ) A s R0l 432,9.26,
13.57 g kg #EH 425 . 4255 i 2 BN (IR T i
60 kg) Y It R FH A K BRSO A 45 280 i 48 450 K T
W AIF 5% OB BEAL LA 0.2 g-kg! HE B 4R
2 EHHAEHMAS TEEREETKES,;
WA B VU B S H F A SER A 004 T
SUAREE DU B NE T3 BN AE TS &
BL42 d; S0 QSRS TIUWROE S 21 dJn , B4 T 4
RSB FHESE 21 ;5 NA RS TNE THER
HEH 2145, BA TAEANTAE FIHES 21 d, 1R/,
2.3 WLEAE bR BRI T vk
2.3.1 fFEiReE AR A [ B AR Ak A B AR
KB ALP,ALT,AST, TBIL,DBIL & & .
232 HZURHEDILEE  SIEEE 42 K, 4 KR IE
TE ST 10% 7K & SV WORRBE (4 mL-kg') , 16 3= 30 Bk
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L BB IR 2505 20, B F 4% BT | g

@é’/’é{@iﬂlﬁ%,Eﬁj&@ﬁ\@]ﬁ,ﬁﬂlﬁﬂii-@ﬁ Table 1 Primer sequences

(HE) e 0, 6458 T WA 45 41 R SRR INE | 25 11 21 21 W (5 K

>, = N A g ] ? -3
AR o AR URAR IR RE (45 i 20 L8RI5 TN B 4K /bp
TGRS [ lif TCATCGTCATCGCCAACCT 104

£ 25 1 PR 18 W v, AT OB S R B R O 4L DA
TR WUl Ay A WL 8, I 3 I H B I A%
ZH R BUIF I 235 i 8 S 5 4
2.3.3 G -G AR X RN (RT-PCR) A I K BR
JHFHIE B2 45 B TGRS, 4% #2811 -1(Z20-1) , A & 8
i (Occludin) , % % ¥ # 2 14 -1 (Claudin-1) mRNA
AHXT R IR R BEALIBCR BUFIE (45 5 4 20, 7250 0F
A G B E W, BB RNA . BUPCR 4, il A RNA
10 WL 1 oy 800 3 5 o, 30 3 S AR P B S R
25 °C, £ 5 min; 42 °C, {1 30 min; 45 5 J5 85 °C
PRI S s I35 I S . PCR Y48 52 B 45 144 95 °C
FHAS P 10 min; 95 °CAE 1 15 s, 60 °CHE i 30 s, A/
A0 R . MR ih £k 65~95 °C, 4 15 s TR 0.3 °C
DL % -3- 8% B2 it A B (GAPDH) i N £, il i
28k i 4 e O IEZE 40 TGRS A mRNA
FHXF R IA i 45 i 41 21 rh ZO-1, Occludin, Claudin-1
1) mRNA X%} 35 & . TGRS5,ZO-1,Occludin 514
A AR AR B A B A R R A R,
Claudin-1 519 B I ¥ 58 5 A= ) TR A BRA F A L,
ST 1,
2.3.4 s A AL A I K B 45 1 PCNA 23k K F
K H g 4k SABC ¥ K I 45 7 PCNA 2 H & ik
K Y 0 20 B8 5 25 UL A5 E AT, FH BRI R 1R R
X WA DLBE R £ 2% vh i (PBS) 1R g — Bt B 1 X HE
PCNA 45 UL A v gy 40k B VR R 35 i A7 B AC
F T8 KM TR 5 45 (< 400) , B 5K Y A B ML EE 6 4~ f1
%7, F Image-Pro Plus 6.0 {4 i#F 17 % 52 43 Hr , LA BH 1

Tif CCCAGCTAGTAGTAGGCTTAGAAAG
Z0-1 I-if CGGGCTACCTTATTGAATGTCC 116

T GAGCGAACTGAATGGTCTGATG

Occludin | if GGATGACTACAGAGAGGAGAGCG 161
T it CATAGTCTCCCACCATCCTCTTG

Claudin-1 i GGTTCATCCTGGCTTCG 127
T it ATCCACAGTCCCTCGTAG

GAPDH  L'if CTGGAGAAACCTGCCAAGTATG 138

T GGTGGAAGAATGGGAGTTGCT

20 i Y €5 B WO B A TH5E PCNA SRk,

2.4 GiFEArHE K FH SPSS 20.0 K 7R Ab BEECHE
T PR DL x £ s RoR , 241 R B I M IE 75 4
i, J5 22 558 RS R 3R 5 22 40 A, 4L 1) P 7 L 4
/B EME 2 R (LSD) -t K, P<0.05 £ m 2 5%
AGitE L.

3 £7

3.1 X R B Re AR s AR 2 5 E
WO b AL, B 41 KRR I v h ALP, ALT, AST,
TBIL,DBIL /K V-3 g E Fh &, 22 7 B B E 51t
B X (P<0.01) . 5HBIAA LA, B EE SN 4l
ALP,ALT,AST,DBIL, TBIL 7K *F- B i [ A% (P<0.05,
P<0.01) ; PU 36 B 4 46 1 24 ALP, ALT, DBIL, TBIL
K B 8 [ K (P<0.05, P<0.01) ; /N B T 40 ALP,
ALT, DBIL 7K *F- B} & [ {1k (P<0.05) ; %¢ £ 41 ALT,
DBIL /K F i FH AL, 22 5 HA B EF Gt & X (P<
0.01), W32,

F2 BAHANFIRGARMTE ALP,ALT,AST, TBIL,DBIL /K M (F+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 /g kg ALP/U-L" ALT/U-L" AST/U-L" TBIL/pwmol-L" DBIL/umol-L"
154 274.85+30.42 38.98+9.65 114.00+21.59 1.54+0.23 0.44+0.09
LY 569.20+140.93% 468.22+78.07% 612.95+210.82% 7.80+2.64% 4.55+1.83?
PUEZNITS 0.2 336.22+110.75% 115.83+13.18% 380.37+118.13% 4.98+1.94Y 2.19+1.01%
DY 396 4.32 378.17+80.34% 199.28+91.90" 546.15+137.75 4.73+1.67Y 2.09+1.02%
NHT 9.26 361.02+119.26% 217.87+62.14Y 500.20+128.04 6.94+2.53 2.64x1.17Y
SeH 13.57 294.75+47.45% 227.08+75.49Y 490.78+140.37 5.19+1.75% 2.40+1.16%
ke, 13.57 452.47+115.92 217.33+101.57% 461.12+150.21 6.04+1.74 2.23+0.89%
SeN 13.57 377.60x121.64" 162.30+78.99" 431.13+170.28" 5.21+1.94 2.04+0.77Y

SRR A A Y P<0.05,PP<0.01; 5HE R 4H Y P<0.05,% P<0.01,
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3.2 X A5 K R E 4 21
AR AR 5 1)

3.2.1  HE 4% 0 05 -4 403 K B JE 41 2000 318 38
AL JREE T WA, IEH AR BUIF 2L B & 2
RIIEH /N S50 52 8 | I 20 i R HE 51 8 55, 4
JLAZE [58 J vr , IC B 0 Mo e R P A R T R IR B A
B2 R BT /NI 25 K AV T 400 i i 48 b K, T 40
Jitd 28 HE 51 25 L, He H — S 40 T S A A,
FEATE R FRR A8 W S, JF A R P A R 5 L
AN NPT SN SR RN W

45 o 41 20 BT &5

VAN RS ol NN R O 7 Qe 11 ORI
i 17 A5 1 1 0 R AR 5 SO T T AR BB A e &
GAREED) e S ON | T R R 1 R
W R WAL D S AT SR T 3 Al b SR e
SRR SO DU A NE A
B, KRR /DN I 45 K T A R4 e Pl AR
B % SR TN A S A A 4 2 2 A, R RUIF /D
I 5 A S0 AT L0 K T A0 3% HE 9 5 IF A
e i ik B B 40 L 1 3 4 A R e AR AR S e
Bo WET,

E F

G H

A TEF B, BB C XUARREAL ;D WAL E. SH FUAdF WA G. 56O 4 H. SETN A (IR 2~4 )

E1 HHEHWAMFRGXRFBEARREZELHHIM (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 Yy 68 00 % 4 1 K BRU 45 W 21 20 3 2 72
b GEEWEE T, IEH 4K R4 A8 5 A 7 B
B RRAE L b 1/3 DL TEA )2 5 B ) BR A A A, G A il 5
SN P A AR R TG A AN IR 5 A Y 2 KRR
4 iy [ A7 J2 R0 A8 A 9 P 40 IR, O 70 i AN
N7 PE ST O TR A A e /D 5 LR e 4 KRR

45 1 1 SV SR A 5 VAl B R T FE L 5 DY A R
TRy R g i LR AN N 1R A WA & e VT |
KB 1 98 V20 LI L 5 I — 2P R 5 SR S
4 BT R R4S B 20 2008 B S S ol A AR P A i R
ISR N R 77 7 NE O & i A
LK 2.

B2 BLAHAANFRGAREFALFTEZTHMIME (HE, *x200)

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

3.2.3  WUBE T WL A0 45 O BT IR 2 2 B 2 AR
b BB WS, IEW AR BT N 5,
AR Z | R A R B IR R P 5 ) A
T T PN DO DA 24 Ak, T A OB D R S B T

P YA s AN 2R R BT A0 N ORI i K i B
KLU /D, Uik 4 JL, REL TR DAY J5C ) 2 D AR B 42,
S WA R S 2 . SEEA KR R,
XA 2L A BT 2 M o 1 b ik e 2 Dol 2%, L T 4
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3t oA Ji5E R B G A LA SR A A T T P R A
5K 7 A 2 ) B 5 DU 2 R U A i
KL A i JH R R 9 A 90 THD DA T R0 9 kR A IR D7
YL IR A B S 5 SR T 2 K U 2 i ok A
i i AR R R A, R S AORE e 24 50 R TED P B AR R

LG AR KA TE NG I 2 A 2 4 s S5 W
S 20 BTN AL BT A0 I 2 R A T D, OB IR i Bk
PR O /N B 2 R £ B DR, B
7 72 0 B b ek /0>, HG v S8 TR 4K UV A0 R b 5
WBE. K3,

B3 BEAAMNFRGARFEA{FEFTUHZMGES L, <1J7)
Fig.3 Effect of each dose group on histopathological changes of liver in rats with liver injury( TEM, x1 Ji')

3.2.4  HUBE RO S0 K R4 T 2 4L 3 2
Ak N L, IE R 4K LSS I o B K e —
O, HES ST, O TR AR AN M R A E R A
N NN NS ES 3 A NS A NS T =y R |
KRG W ok B K R — B0, HES AL A TR
e, FH SIS 20 M 1] 7 2 2 A R R BT PN R IR ik
Jie | UL 6 9%, 2ok PR I AN B 1 o ST A LA, WL
IREEAL | DU 3 A K RS 1ok o HE A A A 5
TG0/ Al I 3% 45 5 A IR D AR AR OB R

i B ORL B 7% 082 s SR T R LA T
HEZ B S5, TG0 , 4 L 1) o2 42 52 & IR A A, Rk
ik J URE 6 9 1 — A R SOk AR IS SR ST
5L SRV R BUAE I E HE D ST, JE M v B
G, R SE I e 2 AR BRUA i 20 IR IR o 1 A2 A 1
AMRATAE ORI K R i 7 D, 1FL 2R 1A
iR X 4 TR R D R A R T 2D, S TR 2 R R
4l 40 ML ) 3% 7 7 3 4 R R IR, HLZORL AR KB
wLAORAIE R Z . WLIA 4.

B4 SHAANHRGAREHALFEFTUHNZINGES HE, <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 R B IE B 45 i 41 28 TGRS

mRNA X FIB A0 5 IE# 4 i, B

KB IE TGRS mRNA A X 2% 35 & B 3 [ (R (P<

0.01); SBIRIZ i, NE FHd e S a RN

ZH K U E TGRS mRNA M %t 335 & B 3 TH | (P<

0.01) ;5 46N 4 FL 5, WU B4 | DY 336 5 20 K BRURTE e
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TGRS mRNA # X} % ik & W & FF {1 (P<0.01) .
W3,

505 H 41 g, R 4 K U451 TGRS mRNA
AR 2 ik W] B2 TH 5 (P<0.05) 5 SRR 4] A, RUER
Bl NHEFmA B R ENARRE W
TGRS mRNA fH X} ik i B & B Ik (P<0.01) ; 5 4¢



528 5 14l
20224F 1 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 28,No. 1
Jan. ,2022

N 2H P B, BB B A DY A R B 45 5 TGRS
mRNA FI X 335 B 25 TH i (P<0.01) . WLER 3.

£3 BRGANFRGARITE.Z M TGRS mRNA X RiXE
BN (X£s5,n=3)

Table 3  Effect of each dose group on TGRS mRNA relative

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

215 /g ke JIFBE TGRS 4 TGRS
LR 0.76+0.12% 1.21£0.21"
XLFR B 0.2 0.97+0.09% 0.80+0.16*®
[USBUINd 4.32 1.04£0.24°  0.94+0.08"
NETU 9.26 1.37+0.15Y  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"
P 13.57 1.35£0.18Y  0.59+0.11%

B I H AL AE S 45 B 41 20 HF TGRS mRNA A X 3k & 1
1; 5 0F % 41 &V P<0.05, Y P<0.01; 5 45 8 41 [ %82 P<0.05, ¥ P<
0.01; 5540 4,7 P<0.05,9P<0.01(F 4,51[) .

3.4 XFAF 4 K B 45 B 2O-1, Occludin, Claudin-1
mRNA XS RIBE A 5 IE R 4 8, B
K B4 % 20-1, Occludin, Claudin-1 mRNA #f XJ £
kT B (P<0.01) ; SBORIA RS, BUEREE A |
SEH S 2 SETN 4] ZO-1, Claudin-1 mRNA #f X} %
ik BB TF 5 (P<0.05, P<0.01) ; PO 3% # 41 Claudin-
1 mRNA X} £ 35 5 U] 8 7+ 5 (P<0.05) ; N8B T
2 ZO-1, Occludin, Claudin-1 mRNA A %} 2 35 17 &
THE (P<0.05,P<0.01) ; 54N 4 Ho 4, AUA B4 L
WL N E T4 Z0-1 mRNA AH X6k i g 3%
FEAR(P<0.01), 1A 25 5L 3 B S (gt 1AL P T £ M v
J7 B #F ZO-1, Claudin-1 f mRNA A Xf 5 & ,
HETT G 5 R R GE RE R . WK 4.

x4 BHRGAXFIRG KR LB Z0-1, Occludin, Claudin-1
mRNA 83 RIZEH M (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)

A FE/gkg! 70-1 Occludin Claudin-1
LAY 0.04+0.02>  0.27+0.24%  0.15+0.11%
FSUHR i 0.2 6.64+£1.92*%  1.55+0.69 6.19+2.18%
I 33 4.32 3.59+2.09°  3.98+2.80 4.34+1.07Y
NETFE 9.26 8.29+1.58"  5.04+0.28"  5.74+1.63"
SeHl 13.57 11.05+1.25%  3.78+2.79 5.91+1.15Y
Eve 13.57 10.76+£3.07%  3.13%2.12 439+2.17Y
SEN 13.57 13.56+£2.34Y  2.47+0.94 6.75+3.05

R IE R A4 mRNA AN kB 1.

3.5 X HF A0 K R 45 I PCNA B2 5 1E % 41
Fb A, BEA A K R4S I 4 41 PCNA ik i 1B & T %
(P<0.01); S5HERIL b5, SOA B4 L DU 330 102 L S8 TN
20 PCNA ik = I & 7+ 5 (P<0.01) ; 4¢ B 4 PCNA
FIAE U] W TE i (P<0.05) s SEeN AL L3, NE F 17
41 . % 2 41 PCNA & ik i B W F% % (P<0.05) .
WS,

®5 BRGEANFRGAREHPCNANI (X+s5,1=6)
Table S5 Effect of each dose group on PCNA of colon in liver

injury rats (x+s,n=6)

20 5 F 4k /g kg PCNA
IEH 0.03+0.01
iR 0.02+0.01%
PN 0.2 0.03+0.01"
JUSBOIRSSS 4.32 0.03+0.01%
NETFU 9.26 0.02+0.00%
Gep 13.57 0.03+0.01%
E e 13.57 0.02+0.01°
bS] 13.57 0.04+0.01%

4 itig

gk i 5 7R (4 B S ) Hh B R IA R AT, L
JHF2Z 90, A R, G e SE g, R WY T B A
WA X — B AR, WA TR IR . A
528 3 F TGRS, % 3 5 ZO-1, Occludin, Claudin-1
K25 1 PCNA BRDF s 4% 4L 1) % AR B K% i JHF
fdt 197 A [6] 368 97 O % 60 R & I B K R
A

JIF Iy 6€ /£ 1k 48 5 (ALP, ALT, AST, TBIL,
DBIL ) /& ¥4 - T RE 5 UL 46 A , JH JUE 20 205 B 27 0
B S W JUE s A 7 AR L AR A AR AR A A
2 P 5 N 245 i 2H U0 B2 G BE L BE T B4
SR AL AL PR A AR . TGRS B 3030 X ik
R0 e e i R I Re A E B UIECR
B % 3% $: ) ZO-1, Occludin, Claudin-1 7] J2
W 3B BLA G B D RE Y IE 5 &, PCNA BAE7E T
g 5E A0 M B Bt R A 0 2R E T, 7R A e i 3R
ik RTAE R PE A A B R S — AN FE b o i
TGRS5, ZO-1, Occludin, Claudin-1, PCNA ¢] 3% ik ]
VB2 JH5 % ML st i L A= 400 2 WL T R S8 AR 40

TGRS 7EN/N B I 45 28 B & ke,
FEAEAE T I 52 R0 B2 40 B 2238 30 4 i i it 2 R
Giph ot TGRS AMUEAE T N TEsh Y
WAL Atz 235, A5 R B TE 4 B 1 R
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3h 20 s (KC ) " TGRS ¥ 8l ¥ fig ¥ 8 TGRS Z 1k I
fICHE 2 0 (LPS) 5 5 i (1 4l g 4 28 (IL) -1, IL-18,
IL-6 F1 988 YR HE A - -a( TNF-a) 19 £ 351, TGRS 1%
T 1] B AIG NF-wB 410 1 77 9 5 152 Ak , 1F 1 BHL 11 NF-«B
p65 B RS, B AR NF-xB B % s 36 PR DT 42 47 BT
103 . TGRS [30E Al 42 3F i i L 40 Jf 43 3 GLP-1,
GLP-1 fig vl /b A5 05 K5 M BB 107 1 T 42 il o 2y 4y A2 700 v
JEF U B9 B 0 728 P L 48 R R 4T 4R 22 IR Ak S
W] TGRS 15 A6 5 240 (5 5 e 2 MG AL 5% s 7 3
(STAT3) {55 5 38 % , 055 s PR 7 X6 T b 982 40 i J0 31
HEFR T TR B B RN R R Gk B A
FHL P TGRS St = (/0 BUE 5 Tl 52 1k 2
55 1 T I 9 A8 B 40 I BE T L R T R R AN TE
JFF U v e AL 2 B A R OF M 43 T TGRS AE
JIE 3 R 32 A4, AE I IE 2 45 0 3V 0 [R) 6t R Bt
E R HE A7 i, TGRS T g i o () 22 00 46 05 8
i B R4y W6 ) B #2206 . TGRS Herp —Ff i o0 51
JIii %0 IH R (DCA ) 5 TGRS 7£ NOS-BH ¥ # 28 J0 (1) 72
A7 —F5, 38 12 o2 A AR ML AT A3 4 2 i O\
WU B /) B & U4, T A TGRS 8B 1 /s B 41 21
JEAR W] DCA /)3 B4l il /E H L i R W] DCA 1)
il /N BLES B DAL B 0 4 2 3 5 B0 TGRS 58 3
B2 AT TR 5E 2% W AE 45 i R RR % 9 E B b OR 41
A G BT B K P 19 TGRS, TGRS £ 45 I 4
BN 5 B R BB AE T 2 B KR AR i
TGRS 3 20 37 v] o8 45 92 o 45 1 9% I IR i A€ 784
o E PR PE TGRS B8l FR N BF 52 R W], 7/ R b U
B TGRS K] 25 S 2L 45 i A il 22 1) 5 %85 i 42 25 4
B4 43 F BRAE A R AE (1 6 28 R, OF FLiE R A -1
(Zonulin-1) {9 . 41 i 5> 1 5 %, 5 8 8 & %
=,

ARSI BT A5 J W, 7E R BRI IDE AR 2 R 3
75 10, #5570 2 K BRUIfL Y ALP, ALT, AST, TBIL, DBIL
K ¥ 3 TR A R A A 2 Ak Tk AN i
T8 A G W7 A2 5 45 2 25 A v RUBR I (S8 N 4H K
U D fE W 25 ok . FE AR 45 1 TGRS mRNA A
X 2% 3K i 7 T, AR Y 2H K B E TGRS mRNA A X
RIEEREMTSLLH, B THA LR %
L BEN AL W TR TGRS mRNA Rik i, i 58
ZH AR T RCR B DU H A, B RE 4 TF TGRS mRNA
FEk i R A K R S5 TGRS mRNA £k
KRN SHAH T NE T R O EN
ZH YA T BB T TGRS, #F 1 % Ik TGRS mRNA 4 Xf
Feah it oA SE T T ORUA B DY S A

- 138 -

i b B I ) 8 AT LA By 1k A (AN A
Y W e TR R 58 TR ) B A=A, 2R 5 B 1 )
T 45 A 8 I P ML (An 4 i 3K AR R 80 S Yk 1
40 ) AR S e ISR AL® (I EEE i B E )
M Bz e s 02 fi7p 1 5t B o o B A AR S A oy,
B AT DL S B S 18 5 1Y R R A SE M
o FLEETE MWl i . 25 W a0 MR A I L R Bt
i B A, L A R R R R R R
HILBE B B 5 hy T B8 A B 43, o T 1 43
Gy FEE W 3 I KR4, £14E Occludins,
Claudins F13% H # B 73 T (JAMs) **20 fg—Fif 25 [
FE AR S5 40 MY o A 42 2R A (40 ZO-1) A 5%, Claudins
Ml Occludins 1Y 4Efif C 35 5 AT S PEAH A B 22 ZO & A
MEAER BN T ZOER 5 REN LSS X 2P
B R E B & Y RN F R R
Occludin fif i (KO) /M 5 Claudin-KO /N R AH L, B
b B R Y S 98 B | Claudins X589 34 45 19 25
4 52 3 ¥ . Occludins B A 0% 0 ARG 45 5
N, R4 R R4S 1 ZO-1, Occludin, Claudin-1
mRNA A X Rk I N B, & g dlrh, S fid
I P i T3 o R R T LA B L D e LS
BT a5 o G 5 ZO-1 mRNAMIXF ik & . 7E
B 56 40 M A2 PO PCNA w1881 2H PCNA 3R 34 i
BRRE SR, 58N 4 PCNA £ ik = F ¥ {E &
THREHRAGH I ERNETHH RCHESREH
Giitee i X

AR RS 0 485 R WY A R AR 8 in 4 4
pu s L o S T SR E LU S R NS BT i R ]
KBS T8 RS R 4 o 4 B 1 RS R RR AR Ll g A A
A% B B /D, i 3 PR3 0 ; TGRS AH X 3R 3A &
FhE 38 S RE ) o AE K BRUHAB & i H- O iG T
b R, OBUER T | S8 DA (S At 9 A L) A 9 A
TV R () (SR (B L) (5 & (e T
g JHAE AL ), O LS8 P (5 {7 i g AL ) 55 7 24
XUPRBEEIE ST RBOR AR, 85 rh 2596 77 45 43 22 56 ok
At JPLF- L 0 A 5 AR i O UM IR L 45 1 TGRS W &
R AR RBEN, RPN HE T (M) .
S (i A AL ) L 58 & (SE i I R A ) L SE T
(56 it MALPE s £ L ) ¥R 97 00 T RURR T L D 35
JE)IRTT 5 AR A0 g 34 B 240 A A% 0 D 3 381 1O, 3R ] S
P (e g R g T O IR TP L TS B T () |
S8 & (S P I ) 69T

EZ 0 BN B K VIR NS NG 2T = b 7 N (B 7
JHF7 3 S AgE IR, T S o MR 4t L YR T B
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AE DR T2 0, G A2 W 2 AL v] B 55 TGRS/ W iR

JIR A (cAMP)/NF-«B 01l , 32 17 96k 28 AT JEE 2 4 A7 5K

et N R 0 A | 0 e 3 | R
L AL T B Xk i 8 o e O i AT LA e A
A, DU 2 ) TG S 22 S (HL DU 2 R AR T 4G

TGRS F ik,
EHERL, w4y piE B W

% 28 TGRS H@?%ﬁ?ﬁﬂﬁi&%%ﬁﬂﬁmﬁ
HE . A SZHE M H 7

@Zi%ﬁﬁiTGRSﬁJFﬁ?ﬁT“ELHZﬁﬁ‘ﬂﬂﬂ?ﬂ?”ﬂ‘]
SNAS I FE, KSR X TGRS S, 2 1 A 47 JE A1
i %66 6 5 I 1 S92 AR B L Sy I R S 9 FF A 403 B B0
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