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Abstract: Objective To investigate the mechanism of action of modified Chaihu Shugan Powder in the treatment of abnormal
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gallbladder relaxation in gallbladder cholesterol stone (CS) with liver depression syndrome, and to provide a basis for clinical
medication. Methods Mice were given a high-fat lithogenic diet combined with chronic unpredictable mild stress (CUMS) to
establish a model of CS. A total of 45 male C57BL/6 mice were randomly divided into blank group (6 mice fed a normal diet) and
CS group (39 mice fed a high-fat lithogenic diet). After CS modeling, the CS group was further randomly divided into four
subgroups of CS group, CS liver depression group, traditional Chinese medicine group (treated with modified Chaihu Shugan
Powder) , and Western medicine group (treated with ursodeoxycholic acid) , with 9 mice in each group. All subgroups were fed
with the high-fat lithogenic diet, and all mice except those in the CS group were given 21 days of CUMS for modeling. Samples were
collected after intervention. The serum levels of cholecystokinin (CCK) , liver function parameters, and blood lipid profiles were
measured; HE staining was performed for liver and gallbladder tissue; qPCR and Western blot were used to measure the mRNA
and protein expression levels of G protein-coupled bile acid receptor 1 (TGR5) and glucagon-likepeptide-1/2 (GLP-1/2) in the
intestine and TGR5 and glucagon-like peptide-2 receptor (GLP-2R) in gallbladder; metabolomics methods were used to determine
bile acid composition in intestinal contents. The independent-samples ¢-test was used for comparison of continuous data between two
groups; a one-way analysis of variance was used for comparison between multiple groups, and the least significant difference ¢-test
or the Games-Howell method was used for further comparison between two groups. Results Compared with the blank group, the
CS group showed significant gallstone formation, bile turbidity, hepatic steatosis, abnormal gallbladder wall structure, and
significant increases in anxiety- and depression-like behaviors based on behavioral tests; significant increases in the level of total
cholesterol in bile and the serum levels of alanine aminotransferase, aspartate aminotransferase, and low-density lipoprotein and
significant reductions in the level of total bile acid (TBA) in bile and the serum levels of CCK and high-density lipoprotein (HDL)
(all P<0.05); significant increases in the mRNA expression levels of GLP-1/2 and TGRS in the intestine and the protein expression
levels of GLP-2R and TGRS in the gallbladder and significant reductions in the mRNA expression levels of GLP-2R and TGRS in
the gallbladder (all P<0.05) ; significant changes in multiple bile acid components in intestinal contents (all P<0.05). Compared
with the CS group, the CS liver depression group had further aggravation of pathological and behavioral manifestations, changes in
bile acid composition, significant increases in the protein and mRNA expression levels of TGRS and GLP-1/2 in the intestine, and
significant increases in the protein and mRNA expression levels of TGRS and GLP-2R in the gallbladder (all P<0.01). Compared
with the CS liver depression group, both treatment groups had an improvement in gallbladder morphology, alleviation of stones and
liver injury, and recovery of liver function and blood lipid levels, as well as significant reductions in the protein and mRNA
expression levels of TGRS and GLP-1/2 in the intestine and TGR5 and GLP-2R in the gallbladder (all P<0.05) ; the traditional
Chinese medicine group showed significant increases in glycodeoxycholic acid (GDCA ), tauro-a-muricholic acid (T-a-MCA), and
taurochenodeoxycholic acid (TCDCA) (all P<0.05) , while the Western medicine group showed significant increases in
taurohyodeoxycholic acid, T-a-MCA, TCDCA, GDCA, and glycoursodeoxycholic acid (all P<0.05). Compared with the Western
medicine group, the traditional Chinese medicine group had significantly greater behavioral improvements, significantly higher levels of
TBA in bile and serum HDL (both P<0.01), significant reductions in the protein expression levels of TGRS and GLP-1/2 in the intestine
and TGRS and GLP-2R in the gallbladder, and a significant reduction in the mRNA expression level of TGRS in the intestine (all P<
0.01) , as well as a significant increase in tauroursodeoxycholic acid and significant reductions in glycoursodeoxycholic acid,
taurohyodeoxycholic acid, TCDCA , and taurolithocholic acid (all P<0.05). Conclusion Modified Chaihu Shugan Powder can improve
liver function and abnormal gallbladder relaxation in CS with liver depression syndrome by regulating the bile acid-TGRS axis, thereby

exerting the therapeutic effect of soothing the liver, resolving depression, moving Qi, and promoting bile flow.
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FAHEAE PR 45 5L, JH v I 1 1 2ok o A K% JIE 38 5 g 2 5
WA R R SCHERR A L AR S i R, G &
BB I VT B2 72K 1(G protein-coupled bile acid receptor 1,
GPBARI, AR TGRS ) K H R e AH G N 12 5 I IR AL
ZETL, FLS T RS B 2 A TR XU L TSR
W, I L BR (deoxycholic acid, DCA) F B H & B2 45 &
Y 5 UGB T RS2 TGRS 19 R AR W s ), nl 38 o 00
TGRS i 73k ™ AR T U7 L2 MR A1 e U 22
Jik-1/2 (glucagon-like peptide-1/2, GLP-1/2) , Ji; Hi & GLP-2,
U IR [ AT )22 ST U2 20 A Y GLP-2 32 4R (GLP-2
receptor, GLP-2R) , A] {fi - ¥ LA A Ca™ e HE RRAIK
e 3ok B 0 I 3 5 5 RE T FE AL, I S 0 I R
25 SEEEATERY, tsh  BRBEN A 2 (cholecystokinin,,
CCK) R 380 120 S0 AR A% -1 UL 1 Y CCK-1 3248, A 440
PR BRCAE PR o F9E 2 30, TGRS 2 63k i o b 1k £
I CCK A5 | A RE A W 4t 1) 45 5T AT, ) EL 45 Sl AN
HEZS B SRS Y I R T R T T
JH AR 2 A [ Bt o 7= A ) E B AL, 2 A 8 D
R BRI 2 . SO Ay RS A1
AROTR S A R B BET R W, ST
PRI Ty R HC LR 24 G S8 | AT RE 6% 18 3 1 5 IH i
ARTIRE PR IEEE AT HE M R A8 ) R T g | 1
SERSCREAR S DR AR RIF S TR R -TGRS B, A
JIELE 5l 3 5 B BIF 5 S i BT RICIN IR 7 16 97 CS HFABIE /)N
FUSVEFIBLEL, LU CS BB AR L S gk .

1 #M#E7IZE

1.1 SE%ahdy w45 26l CSTBL6 Mt /N, 1A
(18 +2)g[ LIRS A F=1F AT IES 5 : SCXK (52 )2019-
0008 ; 556 Bl 4 4 F 3/ nTIE 4 5 - SYKX ([ ) 2019-0007 5
EABUES 5 £ 110322231103290958 ] .

12 A5 %4 mRRECA R R R JE R R
FBRA ] 5 : TP20231024013, 195 . TP28900, 7 15% JiE
105 . 1.25% RR 1 L0.5% RRER ) 5@ iRk 609% ik Ak
Y . 22% FE 15 . 10% A 8% 414 ) ph i et v 2 25 K252
sy PR . S E RO 2 BCCR g ) IR
B¢ JAAE R EESIT £ IR (2023)) L 565 15 ¢
FIAT30 g MFE 10 g MO o NI E5 9 o B2 9 g A 4R B
15 g Fl5 H B 6 ¢, 24544 4li7K IR 30 min J5 BLE 2 1K, 4 245
IR ) Ve 46 25 A 25 5 1.06 g/mL™ . BE 2 4 10 R i 4
(FE 1 24 5 T HIE 5 - H20181059, 41t 5 1.20182A ) : J A 4l
T BERHE N A58 AR ZE VR 49 2.5 mg/mL O Y

1.3 FZ2RXASH5ME /DB AEE EE (total cholesterol ,
TC) . 2 JH 1 (total bile acid, TBA) ELISA 5 it 77 &
(#£5 : E24028956RNAex . E24029963 ) ; N & R & HL 557
fif} (alanine aminotransferase , ALT) \ K22 iR & Ik 55 FE ilf
(aspartate aminotransferase , AST) . =5 2 & I8 & 1 (high-
density lipoprotein, HDL) 7l =R EH (low-density
lipoprotein, LDL) M| 7 i 7| & ( 4t 5 . 20231127,
20230926 .,20230904 ,20231007) ; £ 3 RNA 42 BUGR 7 |
Evo M-MLV & #% s iR %15 & .SYBR® Green Pro Taq
HS (4t 5 : A6A2227. A6A1505. A6A1103) ; GLP-1/2,
TGRS (¥ [5] Abcam ple 23 7], #t*5 : ab200474 ,ah72608) ;
GLP-2R | B-tubulin . % %1 (2R = & = P R A BRA
AL 415 1 00017777.23002777.20001097 ) 5 4= 4 4 21
WAL A 55 Y) 7 ML (72 [E Leica Biosystems 242 1] , 1 45-;
EG1150H .RM2245) ; 4 i (3B (i PRBLRR G223 A
FRSTAEA A, 5 S766) 5 2 5 R 1 3R G B S
A KR A (3 H Applied Biosystems NE S,
QuantStudio6 Flex, Veriti) ; fb 2% & GHE IS 301% (35 E Bio-
rad Laboratories 23 6] , 85 : ChemiDocTMXRS+) .

14 o HEAFRF & K45 LM CSTBL/6 /)
BR e PR B AL 53 J2 43 4105 43 S F1 4 (n=6) 55 CS 1 58
4 (n=39) . 75 41838 1 BL R 77 5 CS A4 s e 3
T REIR %, 8 JH] CS 1 A% I B ML 3 /N Bl s 7 JIH 4 25
0L BTAL HE CSBLRL S | B 1 4 /N BRIk BE AL 4
N CS A CS HFABZH |, Hp 25 41 (LA it I o Jr ) A v 2
HRELAMMR) , FAH9 K. Bresdlsh, Ha3 4R
1 % N Wi 0 2 BE R 3 (chronic unpredictable mild
stress, CUMS) £ 57 CS JFARIER AL 22 0] 21 K, AL
55 CUMS N #3510 min 22 10 min #1410 min
J R, 2~ 5 W AR IR (12 h 45° BB RL .24 h iRkl
24 WA AR, RERFEMLEE RS 1 AN, B IR — R A
REIEZE 2 KM o 76 AR 5 AL [, WL I s/ i
() — R BURT AR . CUMS M #E R 5 #1747 Ry 27
LGN S0 R UK S R S g RO K SE g,
DA A ARSI AR 780 S 7 A e oy 22

1.5 AmIgARE 75 ik

15,1 — At U AR A ST IR P, R 1 2
[T 5/ BUA T (28 225K 5 48 h IS , CUMS 481a]
WIS/ BRAT R 37 Bl R/ IV BORS #f AR 250 4 — e v
Bl o 10/ N B CUMS 3BT 5 17 R 22 LB d b , G045 0™
S P % sl S A e 45 B B ) SRR AR S0 B
LI TR ShHA] , LSO RS2 56 o K T AR
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152 £ BIERA ARG B8 TRMAE T 40 U
ELEEAE L, BT S T 200 wL B0 A4S, AR ELISA i
F £ Ui B A5, K iM% CCK  ALT  AST HDL #1 LDL, LI
KB TC TBA 75 2,

1.5.3  FAM-17 4 4 & (hematoxylin and eosin staining,
HE % &) ST Ik e 828 A% FIEmngE
A K T SRR EE K  HORE] R
AL D) A 2 4 wm, FEBEES K AL IR AR e
3 min, LG40 3 min, IR CEERS LR K . I 28ERT
feJa 3 T B T AR A SV B AR L

1.54 B TGR5. GLP-1/2. f2 % TGR5 #= GLP-2R #
mRNAﬁiﬁ %Fﬁiﬁz%%%i;ﬁéééﬁfi@(reverse

transcription quantitative polynerase chain reaction, RT-
qPCR) VAR , 45 IH 4 2 2UiE AT RNA $2 10 300 5% 57 )5 F
FTPCRY . 514 o A N Jig LA W) P ARAT BRA W5 8
FIFIIILE L,

*1 3IMFF
Table 1 Primer sequences
514 JFH1(5'-3") K (bp)
GAPDH
F 5'-TGTGTCCGTCGTGGATCTGA-3’ 151
R 5'-TTGCTGTTGAAGTCGCAGGAG-3’
GLP-1/2
F 5'-CCAGAAGAAGTCGCCATTGCC-3’ 118
R 5'-TCAGCCAGTTGATGAAGTCCCT-3’
GLP-2R
F 5'-TCTTCTTGTTCCTTCGAAAACTGC-3’ 190
R 5'-GAGCGGCAGGAGGCAGAAAT-3'
TGRS
F 5'-TTATGGCCTCCTGTTGCCTG-3’ 135
R 5'-GCCAGGGTTGAGGGTACATC-3’

T : GAPDH, H- il ¢ -3-Wh R B S0l , A< 5246 gk A 2 3E [ ; GLP-1/
2, i e Il 2R AR R -1/2; GLP-2R, i 55 1l W 3% R IR -2 5244 s TGRS, G 2K
PR Rz 4 1.
1.5.5 M TGR5.GLP-1/2 . f2 % TGRS #= GLP-2R %4 %& &
F K R Western Blot ¥ , $2 BUIH#E L TR 1 S
SR FH W b PR PR o R A T Ik BE U 5, P BRI , 28 B L H
UK e B I 2 B B SR A — 9 L B L 5 5% I Ris WA A
Fe— B0 0 B 4 R AT AR 2 RO R RO
7, 18 H Imagelab A4 Ar K FEAE I T 15
1.5.6 WmAEHieticEhn RENHNEY
FEAHEA TREAR AR T BR AR 20 2 0T 52
1.6 %it5 % % {#if GraphPad Prism F1SPSS 25.00 %X

PEo BB SRR . B 3BT, o ZHAE A S A] R LA %
AR S PR AT AR 32 R A B[R]
AR FFE RS TR OB ¥ £ s RoR , 2 ]
FEBER M e K. 2220 18] LEBER HI BRI R 5 220097 5
oE— 2 I FL BB, T 22 5% I LSD-1 i, U5 22 A 57 A
Games-Howell 7%, P<0.05 WA GRS,

2 H#R

2.1 ZaRAARERE  7ECUMSERAT, 545 H 4L
W, A 4 20/ ROR 34 B 25 s (P 19 <0.01) . 7E
CUMS 3 53 18] , 25 (4 20 70 CS 2H /N R PLIG IR, B2 e,
Xt 4 S0 38 s TR JIUCHRSS sz 470 B 8 5 €S JHFR 4 /DN B
FEI R IR Bl S VARG Bh 1%, U il 45 L
WPLEAT R WS, 525 AL L, CS A/ RUATE T
AT I 2 508 B T (P 9<0.01) 5 5 CS M,
CS AR /I B4 2 25 T B (P<0.01) , TR -5 T R %
B2 EIH(P{E4<0.01) ;5 CSATARZHARLL , 25 2
VG 25 24/ AR R B T (P (¥ <0.01) , FFE HFIIE &
Bk BN (P(EY1<0.01) 5 5 R 25 20 M HE, P 245 20 /1
SRR T 2 REAIT (P<0.05) , AT IE R 20 35 T = (P
{E34<0.05) (1 1,%£2).

344

324

=T
307 = CS4
B 28] CSEFEIA
ﬂ 26 4 RA4A
v FEAHE
24
Y
O e e B S A R
012 3 456 7 8 9 101112
B i) (7@)

VS, RS 4
E1 SENRAEELES
Figure 1 Weight change trend of mice in each group

22 B FEERNBIT AR ERER LK

22.1 ¥ £ CUMSHEBAT, £41/NR 3L 85
B SR B R TR 5 R ) 22 S B e g v R S (P AR >
0.05). 1R, 525 4UAH G, CS 418 3 i B Aoy
152 B I [A] 34 3 SRR (P 441<0.01) 3 5 CSZHAH 1L, CS T
BB ZH A% Bl e R B b 45 B B ) — 2P BE AR (P {E <
0.01) ;5 CSFFARALAR LL , T 25 20 (A% 2l S B B A e 45
B I E) 47 . 2 A0 (P $4<0.05) ; S5 25 i A e, P 254
(3% 5l SR B & IR (P<0.01) (323)
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Table 2 Body weight, liver weight and liver coefficient of mice in each group before and after liver depression modeling

. S - RS
2097 E () TR (g) K (o) W (o) 25 (%)
SE 6 27.35+0.75 28.01 £0.35 1.27 +£0.06 44.55+2.12
sS4 9 30.68 +0.68" 32.14+0.68" 1.89 +0.06" 61.12+1.50"
CS A4 9 30.72 +0.40" 26.13 +£0.65” 2.10+0.05% 78.52 £2.93%
SREZEA| 9 29.87 +0.12" 29.11+0.97% 1.77+0.10% 62.80+2.51%
[ 9 30.77 +0.62" 27.11+1.10"" 1.85+0.08" 67.94 +3.539
F1y 4721 89.39 120.70 156.53
P1H <0.001 <0.001 <0.001 <0.001

52 UM, 1) P<0.01; 5 CSMIEL, 2) P<0.01; 5 CS AFRR4LAH EL , 3) P<0.01; 55 T 25 40 A 1L, 4) P<0.05. CS, M [ EELE £ . AT 2R 8= HF
TR X 100%
®3 AR HER
Table 3 Open field test of mice in each group

3 () — #% 8h B (mm) _— _ »TD@%HW(Z _

T A RS T A RIS
kS 4 17 015.81 +400.57 18 122.23 + 1 450.42 4327+421 45.01+7.25
CS#H 4 15913.23 +2 018.68 15 734.50 + 1 381.68" 40.25+2.88 31.61 +7.40"
CS AR 4 15 154.36 + 1 453.04 8 930.80 + 807.28% 40.90+11.27 18.08 +5.68”
BRPLEA) 4 16 156.59 +939.05 13 356.06 + 547.00" 36.01 +7.34 29.16 +3.57%
[liE2ac 4 15610.81 + 1 458.77 9399.90 +992.70" 35.03+8.07 23.99 +4.63
FAE 1.029 53.202 0.883 11.684
Pia 0.424 <0.001 0.497 <0.001

52 A4, 1)P<0.01; 5 CSAUAH L, 2) P<0.01;5 5 CSIFARLLAH ., 3) P<0.05; 5 2541 A0, 4) P<0.01, CS, IR [ BEZS £

222 FRiGHKTE CUMSERIRT, 440/ B A ek
SRS 22 5 TG T2 L (P>0.05) . CUMS S,
5 CSEHAALL , CS IFABZEAN B 1) i 35441 (P<0.05) 5 5 €S
JHABLLAH EL , H 2520 sl ] @ 25080 (P<0.05) (%6 4) .

K4 BANRBBHKEZR R E

Table 4 Immobility time of forced swimming test in mice of

each group
20 5 () R (s) WS (s)
A 4 4571 +7.65 63.46 +5.83
CS4H 4 40.39+9.47  78.02+23.01
CS JFAi 4 4 38.09+6.44  105.15+6.09"
2ty 4 43.46+9.02  75.76+8.517
g2 4 4635+9.70  89.42+18.31
FA4 0.678 4.902
P 0.617 0.010

5 CSAUAH L, 1) P<0.05; 5 CSHFABALAH 1L, 2) P<0.05

223 BREXER CUMSIHERIRT, %4/ &R A
[f] 22 3 Ie g 2 X (P>0.05) . CUMS HE#i)5, 5 CS 4
AHLE , CS JAR 2H 2 BB Al i ] fa & 38 i (P<0.01) 5 5 CS
JFBRLLAR L , v 25 4L AG 245 41/ B AN B st () 3 (g 3
W (PE<0.01) (F£5),

x5 BRANMREBEXEATEE
Table 5 Immobility time of tail suspension test in each group of mice
2050 SIYE(H) TERITT (s) RS (s)
FHA 4 86.75+25.57  90.59 +19.33
CS4 4 100.86 £4.51  100.68 +27.50
CS ATARH 4 94962590 157.17 +22.98"
rhzhd 4 86.33+17.67  100.02 +5.87%
[zl 4 92.97+8.87  105.65+28.52”
FAE 0.424 5.594
Pia 0.789 0.006

5 CSEIAH L, 1) P<0.01; 5 CS FFABZLAH L, 2) P<0.01,

224 BRI EH CUMS HERET, 25 2H /N BB K 7
FERZERIG7E L (P>0.05), CUMSTER)S , 5 CS
ZHAH EL , CS AR A BE 7K 1 #6258 18 25 0 /D (P<0.01) 5 5 €S
JHFHRLAR LE , w25 4R K TE FE R 35 10 i (P<0.01) 5 5
LR L, PH 25 KT FE R W 0 (P<0.01) (3R 6) .

23 B RAeEsL BN CUMS @A, A B
T AN . & HAMERSIER, HIHEE
Lk (R 5 CS 21 H 2 UL AU BE R A, AT ik
CS JFA8 20 JE 0 (R AR BH J8 Bk K, &5 0 A ol A B Dy B
I 25 240 IR B AR R 45 /N, 25 0 Al AR i3, Hoprp 2 4
Y 24 2 IR [l 4 5 R B B HLRR S O (&1 2)
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Table 6 Sugar water consumption rate of mice in each
group

20 531 YRR BT (%) R (%)
EHEHA 4 57.43+2.43 59.46 +4.79
CS# 4 53.15+9.73 54.60+1.11
CS P 4 55.79+2.54  39.09+4.32"
R 4 57.20+7.68 56.75 +3.38”
(e 4 56.64+433  44.64+10.117
FAH 0.327 9.574
P 0.856 <0.001

T 5 CSA AL, 1) P<0.01; 5 CS B A L, 2) P<0.01; 5 24
ZHAHE,3)P<0.01. CS, 0L A .
2.4 A4 RAgARILER
24.1 2t TC.TBA Z f & CCK S5 HAIM L, CS4
TC & HE 15, TBA 5 CCK & 7 i F R (P (<
0.01) ;5 CSZHA L, CS AL TC & 7t i E 38 75, TBA 55
CCK & 1 B3R AR (P (E341<0.05) ; 5 CSHTFABZEAR L , o
24 4 RN PG 25 41 TC W 35 B AR, TBA 8 3 38 i (P ¥ <
0.01); 525 4L M Lk, Y 25 41 TBA % & I & T K (P<
0.01)(£7).
242 i ALT.AST .HDL.LDL 5254, sS4l
ALT .LDL I AST & i i 215 %55 (P {H19<0.05) ,HDL % #
T RAR (P<0.05) 5 5 CS UM L, CS AFARZL LDL & i &k
EHA R (P<0.05) , HDL & i I 2 [ 41K (P<0.05) ; 5 CS I
ARLH AR L, H 25 2H /) BL ALT . AST A LDL 75 & I 3 B A%
(P{A#4<0.05) , HDL % # I 2 3 5 (P<0.05) , P 25 21
AST  LDL & i 3 F A% (P44 <0.05) s 525 4L A 1L,
PUZ54H HDL & f i & PR (P<0.01) (£ 8) .
25 B DRFME JeEasMEEARE 4
225 L2 /) BT 20 I HE 21 B 5% 5 CS 4T 40 i HE 91 25
WL ES A%, A0 L ST AL, R, A MR /NS 5 5 CS
IS 2E T 44t R g 07 22 P B i, 44t A 5T v &) D g s s 96
5 CSFABALAH LL. , v 25 21 55 75 245 41 /)N BUFIERE D7+ 42
PE 48 5T 23 Ak 2 A A R AR B Y 0 A A 2 R T

B MHAELLIZ. 5o (AR L, CS 21 IF 4 4% BE 4 4 L 4y
SCI/D 5 CS LA L, CS IFABZL AR AR ILZ 14 2 1 B
B, A BE R /N HHGKL 5 S /b s 5 CS IR ZH AR L,
FH 25 20 R4 L) 00 4, R4 2495 B ) o B o0 A8 o T el
H(E3),
2.6 & &% GLP-1/2. TGRS % A2 % GLP-2R . TGRS
89 mRNA K-Frbd 525 AL, CS4 1 GLP-1/2,
TGRS ) mRNA 35 1 3 T} (P {44 <0.05) , 14 GLP-
2R . TGRS ) mRNA ik b &R (P {H4<0.05) . 5 CS
HAHH, CS BFAR 4L % GLP-1/2 . TGR5 K iH4¢ GLP-2R .
TGR5 1Y mRNA 35 8 2 I+ & (P {H14<0.01) . 5 CSJIF
AR ZH AR Eb , o 25 40 RN VS 25 44 % GLP-1/2 \ TGRS M iH %%
GLP-2R . TGR5 B mRNA 23k i 2 B Ik (P {14 <0.05) .
2 M 1L, DY 2520 % TGRS Y mRNA 634 B 3% TH i
(P<0.01)(%£9).
2.7 & R TGR5.GLP-1/2 B A2 % TGR5.GLP-2R
ERa KPR SEHAMEL, CSHM GLP-1/2,
TGR5 5 JH%E GLP-2R .\ TGRS Y &5 [ A0 X 26 ik Ft 1 1 3%
T (P{EY<0.01) ;5 CS UM L, CS AR 4% GLP-1/2
TGR5 5 JH 4% GLP-2R .\ TGR5 Y &5 [ AH X 26 ik 1 i 3%
Fhim (P{EY<0.01) 5 5 CSHFARZLAR LE , P FH 25 4111 GLP-
1/2 TGRS 5 H%E GLP-2R . TGRS {9 2& [ A X Fe ik 114 i
FHREAL(PEI<0.01) s SR 254 EL, PE 2541/ B GLP-
1/2 TGRS 5 H4E GLP-2R . TGRS ({45 (M X Fe ik i L 3%
THE (P1E4<0.01) (10, 4)
2.8 BANEMAEHIETBRR I EETLR

SR FH R 2 0 €0 1% -7 7 B I M 0 - B 066 o 15 3K P
BOREExE 25 H/NER NS PRE s i 70 RIR YRR ZE H
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2.8.1 it B AR 3R D = )R 45T 5 40 18] O AR
BN AR A ARE/N AL R R, Q
[R5 Y YNl —0.196<0 , 72 BB A Fa fet v 42
KEA TR . BERLA R AF, o] e 38 A Je Sk
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Figure 2 Gallbladder stones in each group of mice after liver depression and qi stagnation syndrome modeling
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7L, A5 UL CSZH  CS HTABZH . R 25 40 VG 25 20 1Y Q [l
LRI 2518 -0.28 .-0.01.~0.21 .-0.20 F1-0.18, #J<0, 1
R7 HANREHTC.TBA K INiE CCKEE

Table 7 Content of TC and TBA in bile and CCK in serum
of mice in each group

RIR R A S, AT HER AR A (KT 6) .

282 EFNRMHEEH>H KTHRLR, 55 AHM
Lt , CS 21 4 fiff JIi S0 R | H 22 IH PR (glycocholic acid,
GCA) .DCA \ HZ M E MR (glycodeoxycholic acid, GDCA)
13-t FHAR (2.2 B (P {E44<0.05) s B- FUIHMR {2 25 1 14

51 ng%%ﬁz TC(mmol/L) TBA(umol/L) CCK(pg/mL) (P<0.05). 5 CSHIAALL, CSIHHRZL GDCA &3 T i (P<
ZSH4 4 210+025 17.05+079 313.00+6.14  0.05). 5 CSHFHRZIAH L, W25 41 DCA 15 T e #;
Cs4 4 3124035" 1247+053" 251.07+698"  HZ44L GCA A-fif B-RUIHIER 2 FHEH, GDCA AR a- [
CSHFARZL 4 434+035” 1050+ 1.007 174.13+23.54”  JHJ (tauro-a-muricholic acid , T-a-MCA ) Fl 4= Rl 8 Ji5 48 H 2
SELT| 4 333+0.14" 1476+088Y 229.72+6.13 (taurochenodeoxycholic acid, TCDCA) i I (P i ¥ <
(RS 4 35740147 127640737 19846+33.02  (.05) ; P4 25 4 LR B SR . T-a-MCA .TCDCA .GDCA
FAH 46.752 48.327 32.220 FrHZRE W EHAR B 2% FE (P{E14<0.05) . 525440
Py <0.001 <0.001 <0.001

LU, VY25 1A R R AR IEIR (225 T R (P<0.05) 5 H 2 AE
SEUINRR A BRI SEUIE AR L TCDCA AR A IR B3 13
(P{E#1<0.05).,

®8 HANRMFZALT AST.HDLFLDL&E
Table 8 Serum ALT, AST, HDL and LDL levels in each group of mice

WSS AU, 1)P<0.01;5 CS4LAH L, 2) P<0.05; 5 CS FAB
AL ,3)P<0.01; 5 H 2544 M 1L ,4) P<0.01, TC, i JIH & §E ; TBA,
JRYVHR ; CCK, IHAEWAR K 5 CS, IR BELS £

205 SE () ALT(U/L) AST(U/L) HDL(mmol/L) LDL(mmol/L)
25 I 5 64.23 £9.20 109.13+9.55 1.86+0.23 0.35+0.04
CS# 5 194.28 +33.58" 211.23 +38.59" 1.47+0.21" 1.44+0.14"
CS TABLH 5 249.22 +51.48 270.80 + 25.78 1.02 +0.26% 1.91+0.35%
R 5 120.21 +27.93% 204.82 + 15.40” 1.70+0.17> 1.20+0.13%
Phzhe 5 172.49 + 14.44 183.02 +17.28 1.16 +0.35% 1.35+0.24
Fii 25.825 30.606 9.931 37.601
P <0.001 <0.001 <0.001 <0.001

- 5A HAM I, 1)P<0.05; 5 CSAM L, 2) P<0.05; 5 CSIFABAA L, 3) P<0.05; SH 254t ,4) P<0.01, ALT, NRRREEFE RS ; AST,
KA TR AL oWl s HDL, & 2% IR 11 LDL, (IR B Je 2 115 €S, IR A 4

=HY

48 CSHTHB4

O it

- f'

TE o, P b, IHEEAIZLHi kAL g ARG RE -3 UL CS, IHERESS £ .
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Figure 3 Morphology of liver and gallbladder tissue of mice in each group (HE staining, x 200)
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®9 HH/NEM GLP-1/2, TGRS 5% GLP-2R. TGRS f) mRNA 183} Rk &

Table 9 Relative mRNA expression of intestinal GLP1/2, TGRS and gallbladder GLP2R, TGRS in each group of mice
20 5] SPEH) W GLP-1/2 W TGRS JIH GLP-2R FETGRS
ZHA 3 1.00+0.03 0.97 +0.05 0.99 +0.07 1.01+0.04
CS#H 3 2.66+0.06" 1.21+0.04" 0.77 £0.03" 0.84+0.10"
CS Tl 4H 3 5.39 +0.29” 2.29 +0.13% 1.32+0.187 1.28+0.117
Hh2han 3 3.16+0.17 1.22+0.16" 0.94 +0.08" 0.87+0.07%
(e 3 3.57+0.60" 1.59+0.03% 0.93 +0.08" 0.89+0.06%
F{H 105.225 111.967 16.664 19.635
P <0.001 <0.001 <0.001 <0.001

525 I, 1) P<0.05; 5 CSALAH L, 2) P<0.01; 5 CSIFRRALAR H, 3) P<0.05; 5 25404 H ,4) P<0.01, GLP-1/2, [ MR R AR K- 1/2;

TGRS, G & HBIRNATT R Z 4K 1; GLP-2R, B i LB Z AL IK-2 5244 5 €S, IR B4t 17

F10 FHH/NRE GLP-1/2. TGR5 5B GLP-2R. TGRS K E AEX Rz E
Table 10 The relative protein expression of intestinal GLP-1/2, TGRS and gallbladder GLP2-R, TGRS in each group of mice

Eill () J% GLP-1/2 % TGRS fiH GLP-2R RHTGRS
HHA 3 0.25+0.01 0.47 £0.07 0.63 £0.05 0.37 £0.03
CSH 3 0.50 £ 0.04" 0.66  0.05" 1.03+0.11" 0.65 +0.03"
CS AR 3 0.74 +0.02% 0.94 +0.02% 1.49 +0.05% 1.07 +£0.04”
th2hae 3 0.43 +0.02% 0.67 £ 0.05” 1.04+0.03" 0.62 +0.04”
PaZ5H 3 0.54 £ 0.04* 0.80 £ 0.03"" 1.28 £0.09%" 0.76 £ 0.07**
FAY 120.580 41.464 63.365 106.892
Pl <0.001 <0.001 <0.001 <0.001

W 52 F4M L, 1)P<0.01;5 CSHAH L, 2) P<0.01;5 5 CSAFARA41AH L, 3)P<001 SrhZidi ML ,4)P<0.01,
TGRS, G R AP TT IR 3214 1; GLP-2R , i LB R AEIK-2 524405 €S, IR BEL £

GLP-1/2, i & M B 2 K- 1/2;

TEE CSHE CSEFARA izl FZA FEGH S IS E AW  ERGE T REEERT,
GLP-1/2 | s i R e . 214D TGRS R VE W L 40 i B ik GLP-1/2 Jt 2 GLP-2, 1M %
TGRS 2 SEEE Seee mees s 3540 1% AH 2 [ A5 )2 T L2 4l i 32 4R GLP-2R,, B AR

L2405 v 3, DA AR 2o 32 0 AR A K 5 AR
FEHL, A £ IR g 2 110.28-30)
4sBURTSE % B, TGRS 3o Fe ik /) BUIH 8 45 1 A

TGRS #3056k FFHERI 2% 5 U QR 9 1Y L (i A 34

B-tubulin —— — “ — — 55 kD

- - o
o I -

- Bidault-Jourdainne
TGR5

B-tubulin EE G G G G 55kD@

TEca,lsb BB, CS, HHIEEESE £1 5 GLP-1/2 B & R 2R K- 1725
TGRS, G 4 FUB BRIV R 32 14 1; GLP-2R., i =i i bl 3R AR -2 3244
E4 EHENRBHIEREAFRIEER
Figure 4 Protein expression of GLP-1/2 and TGRS in
intestine of mice
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Figure 5 PLS-DA analysis scores chart and permutation test
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Figure6 OPLS-DA analysis and permutation test
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Figure 7 Quantitative comparison of differential metabolites between groups
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