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[Abstract] Objective: To observe the effect of modified Da Chaihutang on cholesterol gallstone (CS)
in mice due to damp-heat based on the farnesoid X receptor (FXR)/fibroblast growth factor 15 (FGF15)/
fibroblast growth factor receptor 4 (FGFR4) pathway and explore the molecular biological mechanisms of CS
differentiated into damp-heat syndrome from the perspective of correspondence between prescription and
syndrome. Method: Forty-eight six-week-old mice were randomly divided into the blank group, model group,
modified Da Chaihutang (23.4 g-kg') group, and ursodeoxycholic acid (0.12 g-kg"') group, with 12 mice in
each group. The ones in the latter three groups were exposed to "internal dampness + external dampness + high-
cholesterol diet" for 12 weeks for inducing CS due to damp-heat. Mice in the modified Da Chaihutang group and
ursodeoxycholic acid group were gavaged with the corresponding drugs, while those in the model and blank
groups with the same amount of normal saline for a total of four weeks. Before and after modeling, mice in each
group were subjected to open field tests for determining their activities and mental states. Such general conditions
as body mass, food intake, fur, and urine and stool of mice in each group were observed and recorded weekly
for judging the damp-heat syndrome. After the intervention, the sampled liver and gallbladder tissues of mice in
each group were stained with hematoxylin-cosin (HE) staining, and the serum 7y -glutamyltransferase (GGT) ,
alkaline phosphatase (ALP), and total bilirubin (TBIL) were determined. The total cholesterol (TC) and total
bile acid (TBA) contents in bile were measured by enzyme-linked immunosorbent assay (ELISA). The mRNA
and protein expression levels of FXR, FGF15, FGFR4, and cholesterol 7a-hydroxylase gene (CYP7A1) were
assayed by real-time fluorescence quantitative polynucleotide chain reaction (Real-time PCR) and Western blot.
Result: Compared with the blank group, the model group exhibited enlarged gallbladder, brown turbid bile
with flocculent precipitation visible to the naked eye, obvious damp-heat syndrome, lipoid degeneration in the
liver tissue, rough and thickened gallbladder wall, elevated ALP, GGT, and TBIL in serum (P<0.01) and TC
in bile (P<0.01) , reduced TBA (P<0.01) , up-regulated FXR, FGF15, and FGFR4 mRNA and protein
expression in ileum (P<0.05, P<0.01), and down-regulated CYP7A1 mRNA and protein expression (P<0.01).
Compared with the model group, the two medication groups displayed improved bile turbidity, and the bile in
the modified Da Chaihutang group became clearer. After intervention, the damp-heat syndrome of mice in the
modified Da Chaihutang group was significantly alleviated. The liver and gallbladder lesions of mice in the two
medication groups were significantly relieved, manifested as reduced serum ALP, GGT, and TBIL (P<0.01).
The reduction in ALP and TBIL of the modified Da Chaihutang group was more significant (P£<0.01). The TC
contents in the bile of mice from the two medication groups were significantly lowered, whereas the TBA
contents were elevated (P<0.01), with more significant changes present in the modified Da Chaihutang group
(P<0.01). The mRNA and protein expression levels of FXR, FGF15, and FGFR4 in the modified Da
Chaihutang group were down-regulated (P<0.05, P<0.01), while the mRNA and protein expression levels of
CYP7A1 rose (P<0.05), except that the elevation in FGF15 and FGFR4 protein expression and reduction in
CYP7AL1 protein expression were not significant. The mRNA and protein expression levels of FXR, FGF15, and
FGFR4 in the ursodeoxycholic acid group all decreased, among which the reduction in FXR was remarkable ( P<
0.05) , and the mRNA and protein expression levels of CYP7A1 were significantly up-regulated (P<0.05).
Conclusion: Modified Da Chaihutang significantly improves the stone, liver function, bile composition,
abnormal cholesterol-bile acid metabolism, and damp-heat syndrome in the model mice of CS differentiated into
damp-heat syndrome, which may be related to its regulation of key factors FXR, FGF15, FGFR4, and CYP7A1
mRNA and protein expression in the cholesterol-bile acid metabolism pathway.
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bile acid metabolism; farnesoid X receptor (FXR)/fibroblast growth factor 15 (FGF15)/fibroblast growth factor

receptor 4 (FGFR4) signaling pathway

B G A 0 1 22 B PR e R R A R Y el
JIFL 24 I ] 2 485 7 (CS) R R R B AR TF | a3
I Z 0 PR b A A K S JERE AR A Lk M B A RE AR
WX CS 1Y By i i ok BORBH A%, B0 A ST CS 1Y &
s AL X4 S G RIS T B

CSTE ML 5 A, RE I e JIEL ] Pt e 8 3ok B
JE CS 28 Y 3 R B, 2 H AT A LG R
S AL 22— IR 4 o 2ot 22 I [ st A R A 5
JIEL ] 52 - L e A 3 8 DD AH G 7 vk Je R AT AR W X
Z R (FXR) /T 44 i A= 4 9 F 15(FGF15)/ &1
N A= K K7 2 1K 4(FGFR4) {5 5 18 B 2 1k F 0
5 EIE [ - B R A R AL E RN, 5 CS
M KRR R B,

H R 2 A A A E R A 0 B R
I PR IE 7 R B, KSR IR H (5 988 ) & RN i
A BH AR B AR, IR RE R B2 YT AR R (R
2 B A R ) B AR S YR 9T IR AR R IE A RE Y B
FN R FE W, 48 8 v TR T R T AR R
oA B AR E R A AR, 4 ) e AR Y
Gy, T B IR A E K S8 iR I7 CS IR
POIE HJ7 2w . W, AR 9E 3 T FXR/
FGF15/FGFR4 {5 5 i f# , D JIEL [ it - JIE 3 1% A 35 £
JEWF 98 K G 1 A 97 CS W FAIE 1 4 T HE A5
SR T UE T R AR R CS TR HGE M 4 AR Y
SHLAH -
1 ##
1.1 shy Rkl 3k 48 HR ok 18~22 g )
C57BL/6J MR /N, AT M 5 55 56 sh W) BHECA FR
oA A PR R A IE S SCXK (#7)2019-0004, &
LSR5 20201216Abbbb0105000538 ., /)y Bl f 37
Fhma h B2y K2 SPFU Y B [ B 312 h, il
JE(20£2) °C, {2 40%~60% ] . BT 43 A 52 56 40 ¢ o)
Py S5 00 e VR 34 7 i HR B A0 38R A AR oE R AT (18
FRAE 5 FITCMIACUC2020071) . 33 4 e (4 k}
oK AL G B T L EF A A R S 43 )
17 EL 60%,22%, 10%, 8% ) Hi i £ 1 = 24 K22 50
Sy bR AL S 2010220913 5 =5 A [ 5 2 £ 46
BECERBERE 53 A 4 A0 1R K B 82.5% , 4l 15%, IH
[ 1 2% , AR 0.5% ) 1 JG 8 WA 2 9 2 R A R 2
Pt A GRRHTE HE N SPF 245 R R B HEAT T U
8 12 BRI FE AL 2R

1.2 25 Kl RS 7 e (1 J€38 ) I T i ik
fith - WG 0 98, Ak T 2H B SEH 15 g, BES 10 gL B
PR1S g B4 15 g, & 8RB 15 g, JEAM 10 g, 4 K
6 g 10 g, RE 15 g, K H 6 g Bz hisim
T i ZE TR K 2 A M 40 min, R K2y
Wy A W IS R S K Ak 2 BT AE 30 min, 4 2 WY
A BN AR 25BN R A X 2y
HEATEE 2 A& 0 2 R BT AE 5 45 B2 1 25 R &
47 2 100 mL, BP 259 fir & A 2558 1.17 g-mL™", DU
A T B A B 2 KR A AR
BEB% ., REZ< 4 JHR K % (78 & Dr.Falk Pharma GmbH
23 AL 250 mg/kn, 5 L20182A) o /)y B fIH [ B
(TC) , /N B ECRE 7 2 (TBA) B 156 #0928 W% F 30
(ELISA )& & (VL5 0 S0l A3 BRA &L 5 3
202101) ; B 1 W5 B8 Bl (ALP) , y -4 & Bk 5L % 7% il
(GGT) M & 38 7 & (75 AL AL Ay Bl 22 B A PR A
543 514 20210113,20200219) 5 2 JHLL % (TBIL)
Wik i & (KEILTEDBEARARAR S
2020003 ) ; 75 K 2 -JHLL (HE) Zt 4385 7 & (db R 36
KR AR A A LS 20190430) 533 55 585 &,
SYBR i #] & ( H 7K Takara 2 @ , 4t 5 4 5 N
AK71623A, AK41790A) ; H il fF -3- B FR i & ify
(GAPDH) ¥ ,FGFR4 — ¥t , St 4T, Bl =Pt (2L
AW R A BR A E] L S 43 5 10015666,
0080145, 20000250, 20000261) ; FXR — #i ( i 7 {#
TEAY TRARAF L5 ZP7641BP41) ;FGF15
—HT (e [H Abcam 23 F] , it 5 GR3209600-25) ; i
B To - 2 4k B (CYP7AL) — 4t ( 3£ [ Affinity
Bioscience 2 # , it 5 641r9496) ; I & i 5 20 S W
(PCR) 5| ¥y b A M 5 B AR W) B AR A RS w6 0, 5
Yy 50 L2 1
1.3 %% LRH-800-GSI A A TS g A (&R e %2
BT S A BN F) ) YC-D209 L E 4R 8 75 %
1A% (b s WA = N AR B A BRA 7)) 5 5424R Y
o 7 ¥4 U 5 0 ML (1% [E) Eppendorf 2y 7] ) ; Histocore
Pearl 71l 4= 35f 4] 2 U /K AL, EG 1150H 7 A= ) 41 21
AL, RM2245 A9 47 1% U] Fr AL (78[5 Leica 24 A ) ;
SB80 I #ft i ML, SW85 Al ¥ K HL (7 [& Microm 23
A] ) ; Axio Imager A2 I It} {58 (7 [ Carl Zeiss 2>
) 5 SZ66 B AR ik B (R PR B O A A A A R T
£ /5 7)) ; Infinite M200 Pro %1 22 3 i it b A% ( B8 M )
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Table 1 Primer sequence
314 R (5-3") TS (5-3") K /bp
GAPDH TGTGTCCGTCGTGGATCTGA TTGCTGTTGAAGTCGCAGGAG 151
CYP7A1 ACCTCCGGGCCTTCCTAAA TCAAACATCACTCGGTAGCAGAA 81
FXR CAGAAATGGCAACCAGTCATGTA AAATCTCCGCCGAACGAA 144
FGF15 ATGGCGAGAAAGTGGAACGG CTGACACAGACTGGGATTGCT 108
FGFR4 GCTCGGAGGTAGAGGTCTTGT CCACGCTGACTGGTAGGAA 107

Tecan /A Al ) ; SHP-250 AU A= 4k 1% 55 4 ( L VR AG 2% 55 5
H4 A R A T)) ; QuantStudio6 Flex ! ABI 52 I 2% 5
8 i B 4% X S W (Real-time PCR) Y, Veriti %I 5
K ¥ 18 1% ( 5% [# Applied Biosystems 2\ 7 ) ; Chemray
240 il Chemray 800 % 4 [ 2 A 1k 43 A% (75 # AL 4
Bl # By A BR 2 7 ) ; NANODROP 2000 71 {3 7 45
A3 5% 56 BE 11 ( € 1B Thermo Scientific 2y 7] ) ; Power
Pac™Universal Power Supply % H Jk 1L , Power
Pac™ Basic 8 1 % % /% , ChemiDoc TMXR S+ {1k, 2%
RCEEW AR £ 58 (3£ 1 Bio-Rad 24 H ) .
2 FHik
21 W RS TEA LY fE R
18 )5 T 5 0 1Y 48 HUEYE CSTBL/6T /N B, BEHL 70
A (12 B BRI (12 H ) K S 7 hn ek 4
(12 7)) e RAMMmRA (12 H), 2 BOf sk i+
A B0 PR 78 1 R IAGIE S P A AL Y ke
SR FH N T+ A -+ v A [ S0 A e Y O i M
CS B HIE/N R . 25 (A & FEAE SPFR &M T
TE 8 3% s SR AL K S8 1 s 21 R RE 2% AU TR
20 /)N B3 R A ] 4 K68 4 T e TR [ e A T Rk Sk
HoE e, SR 10~13 B, ¥EA N TS84
(IR (32+1) °C, W 95% 110 h/d, 76 {0 PR 85 N 44
T 20% HEAE LI A ROR Ay B ] 48 1 AR
FHK o FEXE RS G, S8 6 T in ek 20 RE 2 400
1% 20 /N B 45 3 AH N 1 245 ) S T 10, BT A 24 ) )
AR /N B AR T £ A ROR) e 4 B3, B R
1265, BORSEE iR gL R H 2
234 g-kg', RE LA NHRRH 254 0.12 g kg, &5
F1ZH RS 70 2 0] 2 7 5 o 1 A B AR K E L LR 2
T 4 8 .
22 FEACREMAIE KRAH T WG, ZEEREE
7K 12 b, X 25 4 /0N B AT 4 AR 2k B i v WS A i R
A%, I JE X6 /N BREAT I 2004k 8, 418 5% 4 1Y IR0 4
LB BRSO IR, O B IR 8 BE i BRI
[] iz 5 ) A B R 7K 38 BE 4 5 113 3000 re min™ B0
. 18 .

15 min (#0248 5 em, F [ 5 i B 7 Ui 55 78
200 pL (37 B0 A8 P, IR L A7 B 200 WL 9 f Y
B0 AR AR K I [0 T BT S DD
KNI S B A 21 B T T 2 mL 0 R0 B 0 A TN A
B ig & FH 8 — 38 43 JHF R 20 400 W0 IR B3 1) O T
LLUH LA 4% 22 3 VP 1 Vv, A 408 BE b A7 3
TE 4% 22 5 W 11 7 Wb DA I SRR AT HE Y i
23 —MAFLLAYIES RIS R T 2
T B A N B HEAT B AT Sy 2 S0 B iE St
/NER 5 min N AE LS B 50 emx50 emx50 cm, JiS @ JH
A S B SR S WA 25 S IE T AR TR
i R8N0 K SF- 2 BR800 L B S ORI Ok A TE]
DL HL 0 R R, O A R e S R T i K
B NS HORAS 0E Bl B A — 1 B0 AR/ R
{14 92 PAIE i 26 B
2.4 57150 5E X ELISA #6351 TC, TBA &
i NERALBESE T K IE R g R U T AR
TG IG  CHE R BE T S A R O S 45 AL/ R &
AEN . AR 48 A ELISA 3357 & B /R vl 1, 14
B AH SC BT 19 SAL A AU AR A I TR AR
AR 3k 48 Ak ) Wt (HRP ) A e 8 K M B 4, 28 37 °C
R VR, I EEARAXAE 450 nm P K A8 I 5E 4% FL 1Y
W A, IR TR SR
2.5 AR /N RS ALP,GGT, TBIL & /)
B U EAE 1.5 mL B B0 N i B 4~6 h i,
3000 r-min” &5 0> 15 min, 20 85 I3, B 1M 7 0 4E 78
200 pL & P, LA -80 °C UK A W - A7 , 7 FH Ih o 1
HETTIKENEEEGE R YR A RN,
FH 4 A 8 AR 2 B AR
2.6 HE %o 0055 /N U IE 10 3% 4 2008 25 48 4k
VY007 [ W A SR AT L RERR K L
KA G 2 A YR P AL 4~6 pm JEEEE 11
Yl R, & B oKL E , 98 KRR G 4 5~10 min,
LI Y0 20~30 s, T i B 3 0T S AR BE T WS T
JE AR 21 20 ) B AR 4K
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2.7 Real-time PCR £ #ll FXR, FGF15, FGFR4,
CYP7A1 mRNA FKEKF- 53 50K [l iy I IT
A1 PR ICZH 2L RNA I 0 L 400 B Fn ik B AR IR
390 SR 0 BRI L 0% RNA 3065 5% cDNA B 306
SR cDNA 5 BT H i JE BE A e, % SYBR it
0 BLBH T 4, W 20 34T PCR Y4, 95 °C Tl
A PE 30 5395 °CAEE 5 5,60 °CiE 2k 30 5,40 MEH .
L GAPDH N Z: Xf &, 15 B & FEA T CAH 1A
27886 A &% S R 19 mRNA A0 X % 5k 7, #4748 3
FOrHT

2.8 E 1 e PE B I B (Western blot) £ Il FXR,
FGF15,FGFR4,CYP7A1 & H &k KF  $#2HUNR
JHEHE | T iz 20 208 8 1 O i A7 BCA I Lk B2, 4l
TR A A% 3K o A VL VR 1 B S 4 T A | H kO
K 1 & PVDF i I, J§ 4 GAPDH, FXR,
FGF15, FGFR4 — i (1: 6 000, 1: 2 000, 1: 3 000,
1:1000)4 CHFEF &, %R B ZH0(1:5000) 1 FH
2 h,ECL# AT W R, fa LA L H
0K B B/ 2 GAPDH & [ HY K 2 {8 1E 0 #H
N R 1 B R G O, E AT SR 2R A T .

2.9 Hiils#Jrik i SPSS 25.00 &K 4 X AR W 5%
i A 8Os 3E 47 4831 43 M7, GraphPad Prism 8.0.2 #
YEE o A SC06 T A B 35 R i iR F xes R,
A BCIE AT AR A g A W R 5 22 4 B
(ANOVA) , #R 45 Jr 25 5 1 o £ 5 /N 1 35 1 25 S 3k
(LSD) z Games-Howell {541 [H] Hb 5 5 445 B dls AN A5 A
EZS A M FE AT AE S 5UG 56, P<0.05 R 25 576 48
ES-9'8

F2 KERFHMBI CSIAREREEKPZI (X+s5,n=12)

3 #R

30 —BAFME A A/ IR R,
JT A H I, G B E ST RS MOIR AL KK
Ry €0, 2 BRI IR B O, R R R AR
2R S 1 I 2 R AE 2 SRR R 2 /) BRUAE 6 BRI
W1 (1~9 J ) IR B R, AR T a4 K A PR (P<0.05,
P<0.01), 7E & B4 7 J8 JF Ui bl 22 Hh B B, e 2, /N
i (0, R 404K, B Bl R HLRE S5 Bl 4 s L)
W1 (10~13 JH )3 21 /)N BRU G R 5 20, - SR A, R i 7
AN CRERAS: SRl 8 RN 18 B NS R il
BK (P<0.01) 45 BH 8 (108 FAIE e 2 30 5 T T , K4
37 TN 4 /0 BRI ARTIE 6% A B AU 4 R RE 2 A JE R
TR SN YR RN R SR R =
P(P<0.01). HEBIAT AL/ N 1T R 2 S0 45 53
RGBS GERE R, 55 A4 B
RULL RS 1 Ik 41 RE 2 S0 IR R 4 7K OF 2 R A%
T H5OR B ST B B D (P<0.01) , 1k B[R] 3
Wl AEK (P<0.05). THUE, 525 F4 R, B AH
JIN BROK S 2 RORS F 80 L B ST BRI >
A R[] 475 25 3 22 (P<0.01) s SR 2H U AR, R 4]
Vo N 40 /I BT 2 R A - 50 2 3 2 1k B[]
A 40 (P<0.01) , BT B 36 £ (P<0.05) , 3
SREE 2, A BT RS RS B0 A it
TR (P<0.01); 5 RE L EH R AL AL, K2
s 2 /N BRK - 28 RS 1580 B ST B B S
(P<0.05) , i 1k B[] i 25 45 %0 (P<0.01) , I BR JiE 3
s, /M @R B > R 3 TR R (P<0.01), 25 5
AREGI¥E L, W23, 81,2,

Table 2 Effect of modified Da Chaihutang on weight gain of CS mice (x+s,n=12) %
4151 Mik/g-kg! TR 9 JE M BT R A R AL 10~13 J8] A ik 1 R T TR AT 1 R
2 H 36.57+£5.22 2.20+1.92 -1.80+1.92
T 44.91+3.48% -6.50+3.87% -5.43+3.60"
KGN 23.4 42.38+3.66" -3.83+2.327 -0.50+1.87%%
fig 2 AR 0.12 45.00+5.72% -4.17£3.19% -5.33+2.16

T 52 A4 R VP<0.05,PP<0.01; 5B 40 L > P<0.05,% P<0.01; 5 g 2 AU BR 41 1142 ¥ P<0.05,9 P<0.01(%£ 3~7[[)

3.2 X CS/MNRRZEES A& O &R N TC, TBA &
WA S AN RIT IR B IR
BN s B 2 /) BRE T T ek B A A, BT UL 2R
JEHTVE L AH A BRI O 5 K 5% A 7 in o8 4 D AE K R
JIEL R /0N BROTE T 45 25 1 20 il (5 B R0 2 H %
VAR A A R R R A e IR AR R A A i N K
SEH W vk 41 /0N BRI Y AR 6 RE 2 AR TR 41 Ok 16

WA, WK 3. 5ar A i, B AL RO T
W TC & & W& T, TBA & 5 K B 3% (P<0.01);
SRR LA, TR SE I e 4 A AE 2 AU R 4 /N
FUIRE N TC & 5 ) 1 3 B AR, TBA & 50 1 I 25 3
= (P<0.01) ;5 88 L AU R 4L /N B 3L, R 4880
W /N BTN TC &% B 80, TBA &t b 3%
W2 (P<0.01), WFE4,
. 19 .



528 5 3 RELEHFHFRE Vol. 28 ,No. 3
202242 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2022
£ 3 KEFFMBIT CSIRYIBITAHZELWRIFIE (X+s,n=12)
Table 3 Effect of modified Da Chaihutang on mice's open field behavior experiment in CS mice(x+s,n=12)
IR 28 A% - 504
2150 Fl /g k! — —
bk AR S TWE
%5 121.50+16.06 118.00+11.66 112.20+14.03
[zl 115.80+13.92 54.80+13.73% 54.50+12.08%
K EEHEH G Ik 23.4 115.10+17.85 55.20+11.98% 108.40+37.02%%
fig LA IR 0.12 115.20+22.82 56.50+9.92% 61.70+12.43
HLST B
215 /g kg — "
bR bt iy T
= H 30.20+5.51 23.70+6.67 12.60+2.95
LAY 28.10+4.68 9.60+4.62% 7.50+3.03%
K AL 7 s, 23.4 27.70+5.81 10.10+4.48% 14.40+6.43>%
e AR 0.12 27.10+5.55 9.30+4.76% 6.80+2.94
1] /s
20 51 Fl 4t /g kg —
T AL 1A S T
2 H 57.40+16.70 119.80+24.72 87.90+14.05
B AL 61.40+17.01 150.40+30.42" 189.50+19.51%
KA s 23.4 55.70+17.88 147.20+27.26" 107.20+£22.63%
AL IRR 0.12 61.80+17.27 151.50+24.39" 196.10+23.69
351 - FH4H
= RIRA
- IR S 4L
w 301 + R B AR
~
g
=8
€ 5]
wl——

]
B 1 K&EHZMEX CSMREREBRMZI (T+s5,0=12)
Fig. 1 Effect of modified Da Chaihutang on weight gain of CS

mice (X+s,n=12)

57 - FEA

4 - ARG
0 Rl 1V 5 i ML
E 37 + R4
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/1
B2 X&EHZMEANCSMRREBHIIE (i£5,2=12)
Fig. 2 Effect of modified Da Chaihutang on food intake of CS

mice (x+s5,n=12)

3.3 X CS/NRUMFME | AR 4 24 2L 25 28 4k /Y 52
25 A /AN BT U 40 i HE 51 55 % A0 A% K

Hh s B Y A /D U U A1 20 P 5 e R N T s 9L A
<20 -

D
A ZE B BEAL  C R SEWA I 2H s D. AR 25 U R 4 (1
4~7 i)
B3 XKLEMFMEX CS/INRIBELEAFERZE
Fig. 3 Effect of modified Da Chaihutang on gallstones in CS mice
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R4 KLEWZMAI CSNRETTC, TBAZENHM (s,
n=12)

Table 4 Effect of modified Da Chaihutang on content of TC and
TBA in CS mouse bile (x+s5,7=12)

2151 FlHE/g-kg'  TC/mmol-L"  TBA/wmol-L"
S| 5.01£0.52 19.66+0.83
T 9.48+0.78 13.00+1.27%
K G s 23.4 6.79+0.58%° 17.67+1.48%%
B AR 0.12 8.00£0.91" 15.49+1.07%

BN 1 B B 22 SR S8 B PR A BE 4 BE W]
W BRE. WS,

e D
B 4 KEEHZFMEI CS/NRAFEARESHF M (HE, x200)
Fig. 4 Effect of modified Da Chaihutang on morphology of liver
tissue in CS mice (HE, x200)

3.4 X CS/NEIM W ALP, GGT, TBIL & & ) 52

523 A A BERI / BRI ALP, GGT, TBIL
R R E TR (P<0.01); SRR L EL, K2
v 45 RE 25 4B R 26 /)N BRIV ALP, GGT, TBIL
T AR (P<0.01) ; S RE AR A LA, K

B 5 KREHFMAX CS/RIERARAFSHIFM(HE, x200)
Fig. 5 Effect of modified Da Chaihutang on morphology of
gallbladder tissue in CS mice (HE, x200)

S5 I 4N BUIM TS ALP, TBIL & & 44 i 25 A%
(P<0.01), W#s.

3.5 X Ccs /b Bl FXR, FGF15, FGFR4, CYP7A1
mRNA L IKIKF 525 2 B A2 /N
BL I % 4H 21 FXR, FGF15 mRNA % ik ¥ i % Tt &
(P<0.01) , JiF Ik 40 4! FGFR4 mRNA % ik W] i 7} &
(P<0.05),CYP7A1 mRNA ik i &K (P<0.01);
SR R, S I 28 /) BRI i 4 21 FXR
mRNA ik & i % %K (P<0.01),FGF15 mRNA %
ik it U] @ FEAIK (P<0.05) , I IE 40 21 FGFR4 mRNA %
1548 B B A%, CYP7AT mRNA % 1k B & T+ (P<
0.05) , AE 2= S iR 41 /N B 7] % 41 21 FXR mRNA 3%
ik A B IR (P<0.05) 5 5 AE L AAUINER 4 L 5%, K
SEHH 7 s 2 /N BT IE 41 21 FGFR4 mRNA %3k B
AR (P<0.05),CYP7A1 mRNA £ikA T s,
6] 7 4H 41 FXR, FGF15 mRNA %35 AL, 8
EZR G E XL W6,

R5 KLEMFMBX CS/INRIMEZALP,GGT, TBIL BRI (f+s,n=12)

Table 5 Effect of modified Da Chaihutang on contents of serum ALP, GGT and TBIL in CS mice (x+s,n=12)

215 Fl /g k! ALP/U-L"! GGT/U-L" TBIL/pmol-L"!
g 81.88+13.70 2.26+0.93 8.98+1.14
el 142.69+£12.34% 13.07+5.33% 16.24+1.47%
KL n ik 23.4 102.22+13.5349 3.74+1.14Y 8.10+1.41%%
e LA MR 0.12 124.16+8.16% 4.64+1.19Y 13.38+1.43%

3.6 XfCS/N FXR,FGF15,FGFR4,CYP7A1 %K
H R IR K2 525 Al i, iR R 2H /N BRI

Ji7 21 21 FXR 8 [ 5 7K 1 & 38 n (P<0.01) , [ %
2H 21 FGF15 1 Ik 20 21 FGFR4 1) 8 11 32 15 K
. 21 .
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F6 KLEHFMEIT CS/IVR FXR,FGF15,FGFR4,CYP7A1 mRNA RiZH M (¥+s,n=12)
Table 6 Effect of modified Da Chaihutang on FXR, FGF15, FGFR4 and CYP7A1 mRNA expression in CS mice (x+s,n=12)

21 5 Fl /g kg FXR FGF15 FGFR4 CYP7Al
ZH 1.00+0.07 0.99+0.05 0.95+0.11 1.06+0.12
R 7.40+0.76 2.18+1.11% 1.58+0.32" 0.27+0.15
K G s 23.4 5.40+0.97% 1.19£0.07% 1.10£0.12% 0.60+0.14Y
e R 0.12 6.18+0.23% 1.53+0.38 1.48+0.22 0.39+0.10

B 2 TH 5 (P<0.05) , IFAE CYP7AL 2 I R I K F &
FEAC B3 0 22 R I G2 8 S0 SRR g, K
S5 % in v 4R RE & U R 41/ BUFXR, FGF1S,
FGFR4 [ 5 M R ik ¥ 2 F FF & &, JF Ik 4 2
CYP7A1L ZE [ K 3k 5 Ty #a #, JH rp K S8 81 17 Jn ik

41 /N BUIRL % 21 20 FXR 3R 1 26 35 K OF 35 B AR (P<
0.01) ; 5 AE 25 S0 B0 IR 41 Lb 4, K 588 3 n i 41 /)N B
m] i 4 21 FXR & A = B B F% {I% (P<0.05) , FGF15,
FGFR4 HE AR A FEMBH 2R ILHI¥E L.
W3k 7,K6,7,

R 7 KEHFME/NER FXR,FGF15, FGFR4,CYPTAL B A RIXKMI M (¥+s,n=12)
Table 7 Effect of modified Da Chaihutang on FXR, FGF15, FGFR4 and CYP7A1 protein expression in mice (x£s,n=12)

21 5 il /g kg FXR/GAPDH FGF15/GAPDH FGFR4/GAPDH CYP7A1/GAPDH
2 0.35+0.02 0.82+0.07 0.39+0.03 0.75+0.49
IR 0.90+0.12% 1.56+0.351" 1.11£0.40" 0.26+0.21
KL ek 23.4 0.71+0.02%% 1.10£0.17 0.69+0.17 0.61+0.30
fE X E R 0.12 0.87+0.07 1.35+0.41 0.914+0.25 0.64+0.50

A B C D
Be SAMNREBHELAFXR,FGF15EEFRIEKEK
Fig. 6 Electrophoresis of FXR, FGF15 protein expression in

ileum of mice

GAPDH ‘S S S— — 1),

A B C D
7 NRAFBEALR FGFR4,CYPTALE A RiK Rk
Fig. 7 Electrophoresis of FGFR4, CYP7A1 protein expression in

liver of mice
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WFGE A B, RHL [ e - 2 AR 55 55 B O 4 b
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JIEL I EE I 23 5, BB T AR R Al A T
G0 R v f IR - TR R A B A B T AL
W AT A 5 A A AR S AR S
©09 .

WF9E % B, e A e JIH [ B R & 23 3 3 FXR,FGF15,
FGFR4 Fl CYP7AL 5 i &3k , 1 M 5% el AHL [ /e - JIEL 7
iz B IE H AR 2 [l g Ui R T R U T
7R AT TS B T8 ) FXR, S 1 A 4 [0 g 41 3F g 41 4
41 it A K 1 19(FGF19, 76 Wk ¥ 31 #) v L FGF15
B I A7 A ) F IR 50, FGF19/15 ¥E A B 45 1L 776
FRTE T 40 M 3% T 45 5 JF 005 FGFR4, #il i CYP7AL
1923k, CYPTATL J2& I IE A AH [E st A3 Sy BT R 114
B S8 1, RO E 25 43 s B 22 1% IRL G 2 TRV £
PRS0

28 SCHRAIF 5 2 0, 0 R 28 245 2% IR A0 1Y) 0% S
B, P B 5T D it o BB A IE 1Y B B, IR
WA BRI Z A ER I AL A E R
Pz AT Ty BRI RN G H A 5828, R
JHFE AR, BEB 3k 2% R, BT HE R g, B BB R
A2 HE Yo o n] AR Y 2 JHF Uk 20 2 25 0
H T S % A T A R RE 25 o K P Bl
I, 00 R 498 JRL R 5 B T 2 R[] B 4 O
T RE 2 01, 5 n] D AR 7R 2] /) BRI 3 R ALP, GGT,
TBIL 7K - 8 35 T &5 5 I IR D) B8 2 0, IR 7 i) HE il 5
RO E S B SR R 5 25 (4 LA, BB A /N
RO TC & & i 3 £, TBA & &t b F K.
WEoE W, IR Ao S 0 55 E ] - R 2 A 38 %% )
AR 222 AR KA 9T e BRAAIE S5 TR U vs  f s (4l
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AH E A AL 2H /N BR8] g 2H 20 FXR, FGF 15 FlFiE 41
21 FGFR4 mRNA Fl 25 1 3 7k 7K ~F- 24 5 30 55 5 19
B IFIEZH 2 CYPTAl mRNA A KA HE T
R Fa A, T BAGIE B W A5 R A D) H R S SE— 1Y
(TG AR TTR A FTE 7Rl WA R G TE & ST
AT - 0 FE R ) b A0 2R IR I, U
hSETERIE T €7, 2 2R 20 E O e It R O O
PEL SR R DL S TR CFE I R
VB BRI A 6 BLAE by 3l P 1 BRGIE AR L DT A 1) 2 A
Yo RS U (R BLAE 10~13 JR )RR A K SE
s FN e 5 AR A 3 4L/ R, BB R R
Ko, A Jo ik 194 R U 2 |, A SR M, T B AW B, B T RELRE
MR, B 228G pl 25 BE SR O B0 3547 R 5 S g R
T /IN BRI B R AR AU 5 3R MRS R 2 K 2% 3 n sl 4
FIAE 23 U IR 41 3 2H /)N BRUER B 1 1 W 40 08 R A

FH UL AT L ARG CS 3 B B R, R L
V5K B R R WA 2 AR R CS it
b St — 2 S EUFIE AL ST, FD)
REAZ 40, 2 E 3 e I T 1 1t 43 ok v LA B 5 ) L[] st -
B B2 A% M A 56 I F FXR, FGF15, FGFR4,
CYP7A1 mRNA Fl & [ 0 1E# %3k

REEEA G I8 T A DUk b S i K J€48 ) IR IT
e 58 IR A7 RE S/ BHBH A AR ARk 7, A T
AN R HE A 2 R0 A S5 i 1T b 28 7 500 AR A
YT RO 7R RO AL LA BTN, O DU 2 4k
A T B 24 B0 R /0 BH O 3 LA B R R4 5 4
B r A A 2 i ORI R IBHEA 28 B
AR HE RS TR AN LM BH B B E SRR AT R IR
FIKZ 1 SCn] g AN 5 A S S AR 2 R
2, 4 5 O e , DA RN R IBHE A 32, X
AR E |, J9IAR 97 CSIBHGEZ A7 im R
IF 5% e B R S 3 Jn ek ke 1 2 IE 4 4R A 5 IR
SO R IR 7 SR TR AT 1 AR Y R AR
S G5 A SR RS IR A A ) e B R
1Y 43 W, 38 BE AR R I HE A B RBOR . AR LR
JIER T A 3E IR R 43 A 14 22, AR AR Y v L G
PRI R H B T CS A IRYT 70 S 45
SR, SRRV LY, P 245 4 /0N BRORR Ve A
S5 01 B0 B T G DR R 58 40 20 R AR L A
Tk 3 s R TC & 2 B & FRIK, TBA & & B 5 T}
s K AP I fE R A8 ALP, GGT, TBIL /K F P& KX ; [1]
Jis 40 21 FXR, FGF 15 F1 i IE 20 2 FGFR, CYP7A1 fy
mRNA I [ 3R 55 it 344 B 0 R 058 3, 10d B K 4
A 37 0 ek A RE 2 AR R X CS A R AT I YR T AL

Ao B 5 AR AR 2 /N R LE |, K S0 1 ek 21
ANER, T TGRS AOIR S B W s L IR T R I K
ANE B AR IR S D T BR AR B A, DA &G
Yo 8 s K5 0 ek B 2L R4 v PR SO | RE
B @ 038 CS /N BUR IR BGTIE 5 o e Ah, AR AT 0
S50 1 ek 2 /0 BRUIE - WY R ) AR T AR 25 AR
M 4 5 55 RE 2 SRR 4L A EL L K 5880 1 ik 41 /)N B
R % 4 B T IR H L ILTE T ALP, TBIL 7% &2t i
F %A% ,FXR,FGF15,FGFR4 i) mRNA Fl 7 H % &
IKOF- S R A B 8, B JIE CYP7ATL 19 mRNA Fl &
F 2R IE A T e 3 5w UL R S8 A 9 fn o 5 35 AE T 1L
4y AN IE I O g S W, 3 %% FXR, FGF15, FGFR4,
CYP7A1 Y mRNA FIE 1 570 RIBBOR EL4F T A8
SRR , L8 AFNE R R HE A 2R B A

£ 5 Tp U S R A T A=A SN T R P A

BB 5 5 CS W FAGIE /N BRURE Y A 57, K S i

UCTE ORI R HE A AT ek CS IR HGIE /) BRI #R

TEABE 45 A B0 IR A S RE 4R A, T IE 2H 21

g 3L 45 A4 Ko IR P - B VT R 58 B% h FXR, FGF15,

FGFR4,CYPTA1 1 5 5 R | L 8 25 S8 IH IR G Y7 IR

ET S5 A CS T HLAR Sk 0 DA T TE X I A

FAREORTE B A2 45 T fig 2 = SO [ - R AR

SEH FEEE A [ FXR,FGF15 F1iTE FGFR4,

CYP7A1 B mRNA 5 [ %3k 22 5 5 SO [& B -JH

TR AR 2R H ] BE S CS R HUIE 4 T A= W “# L 2

— o EAERAARZ MR LI, I 18 AR 2 AT 5 e JE

B - R TE R A AR B 508 G & B % DD A

LTI AR YR S I R X6 4% 41 /N B A T R A ARG T

AT A UE— B TR AFZ S CS TR AGIE AN [ A

iR AR 5 1 3 B A 22 D) 0 A 6 1 R e ORI 9T I OR

JEZAL TR R B — 2P Y S HE AT AN SRR IR,

DU A M2 6 5 & CS B G /Y 4 7 A W 2

PR

[FFEHR] AIRAEAETHEF R,
[&F k]

[1] STINTON L M, SHAFFER E A. EPidemiology of
gallbladderdisease: cholelithiasis and cancer [J]. Gut
Liver,2012,6(2):172-187.

[2] BEIENKE,H AR, ML 4 BRI
ZRH ] B P IE 45 A 24 7, 2014,23(18)
1981-1983.

[ 3] REH% . f B AAG 15 & 30 Bt IR 3% 45 0 50 % 1 AR
Bt oM [T]. = BE2Y,2015,36(1):109-111.

(4] X0EE,BEARE . AR R M B 25 4 % 2L ML B 0T 58 ik e

. 23 .



528 55 3 W] HEXBAFZRS Vol. 28, No. 3
202242 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2022

[5]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[J]. E2E253R,2019,25(11):2103-2108.
ZEyb I, T . IR AN 2 T AL R B4 T 9 kR
[J]. E AL T A HE,2020,36(2) :194-196.
FEBEAS R TR SOIROW AR IR B S S I
S5 M PRI ST A R T]. b [ o I A5 AR 2
,2015,21(4):419-422.

SRR R ARG, IR BT R AR 5 0 A
[J]. FiEEZ,2015,36(18):3-6.

FZIE AT AR . FGFRA XS I B A i i = 4 FH LT .
A i AR 2 ,2009,29(2) : 202-205.

B . H T FXR/FGF15/FGFR4 1 B 0F 57 8 % S 28 B0
T AT A 42 JIE 2 A i A 42 8 i 2k o g 4 JHATLARI [ D .
JLHR : AR I 2 K2, 2020.

Vo B0 LT RCHEAZ B 0 A B S 0 AR TE R
X [D]. M a2 R ,2019.

B R Z1 AR B4R, 55 . I AL R G I 28
g5 MR hE2TiEE (SR EAER) ] b
M 2 2 24 78,2020, 35(2) : 793-800.

TR, TEEAR, 28k X Z B K S50 v s ih
ST AE R g [T]. hE kS 22 L, 2021, 13
(16):160-165.

JEJE B . R SEW W 6 o7 18 M IH 4 58 A JT IR 4
A B R AR A [T ). W R B2 25 SOk s 7 2
2018,5(25):157,159.

ZRARAR R i IR AIE R A R
ERCP/ENBD B A A J5 ARt ey s m [D]. 4k 5t -
Jent EE 2 K7, 2020.

g, AR RS B O . I B TR R ARGIE /N BRUSEAY
ST K B AR WE SR A AT [T ). h AR R AT
2017,35(6):1361-1365.

FOWH B A, DA, S TR I AR KRB R

B & F R (T]. 2 B E 245,2012,23(5) : 1243-

1246.
PR, IR ARk A5 1 R 0 R T ARGIE /N U Y
RSB RLT]. AR R — P
AL ,2020,22(7):2186-2197.

MEE L BT R T AR X CS K BRURR [ Q5

e 24 -

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

M A AL IR 52 [ D . M - 4 A R 25 K24, 2019,
YL B E YRR 1Y = e CSTBL/6 /N RN TR F
53 [ R A o o B R DR SR (D)L E K
ViR K 2,2017.

ZAh AR B AR BRPE I AT IE R AT [T].
e R EE,2021,36(2):195-197.

VG & . A E SR T AR B T BE R (D] e A

Mo P B 2K, 2012,
FE R, PG IE . I AE P A B gE R LD, AR AR R
7k ,2018,26(2):157-160.

Ak A B L B AE L IR A0 A AR A L HE T K R
TR AR AL LT]. I R AT B 4% 3, 2019,35(2)
431-437.

NG . A8 2RI X IR B B IR yT SRR I]. b
AP ,2012,9(29) 1 115.

X 250, 250k, 5 . T A RIS 8 5 45 RE 25 IR R
RIT MR ZS AT IE IR BF R [T]. 25001, 2019,28(8)
30-32.

T MR g s AT R R A A
W2 K 25 38 A A9 0F 5k JR (D). VL 95 ARk B 2,
2020,48(18):36-43.

AP, SCHEEE, LWL IR A S e L]
fEY 2 ,2021,41(3) - 107-112.

B BAE XU ZE MR, S5 T 3 AR 5 R R A Y
AR LI] B R A A 24 R, 2021, 33(7)
849-856.

TRAL AT L JT Y L E LR B R S ORI A2 4G
RYAR 20T B I 1 P 905 1) 9 2880 B i T R 1 5 Tl
[T]. w5286y 28 20 &, 2019,25(12) £ 127-132.
ZE RN, A ARAN, TR VS U A O P i B R
WEoE BE R [T]. o [E S0 77 ) 2% 22 75, 2021,27(16)
209-217.

SRR AR R REH . BT EEEEIT R
A 5 R ZASTERE R & 567 e EILT]. it
Frp B2 ,2021,16(3):454-457.

[REHRE FEkik]



