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WESABRET FXR BESERRES/NREE GLP-1 RAKFHERBZERMN
HI1EH

FmR,E B EMmTR,E B, BERR,H L 400038 T K, Bili 45 45 5 K2 (5 = FE R R2F) TR 5 2
REFSEMLZEMRE PO, BIRTEFEFVFR PO, EFF S EEE R B AL =

(HZE] HAY  RFEREZSAHR (chenodeoxycholic acid, CDCA) il id FXR X g T &35 5/ i
I GLP-1 FRIEACE- R BRI AL . Jiid: CSTBL/6 /KL 40 HA3 it Bt 2H ( Control 2H) i AR IR L
Z1(HFD 4]) .HFD+CDCA 4 . HFD+Z-Gug ( FXR $5315]) 41 .HFD+CDCA+Z-Gug 41, /541 8 X, T i
8 J& , S E] e SR A A B i 7 24 b B i, 5 8 JEIHEAT 10 IR AT M I B S0 56 (OGTT) | M 7] 76 AR i 2
SEEE (IPGTT) o /NERAGSESS KD I 2% 48458 GLu TG ,CHO \LDL-C \HDL-C ; §2 328 ¢ St A /) BRI 1 241
21 GLP-1 % FXR 23k 7KF; RT-qPCR #: 6 PE K F TNF-o IL-6 IL-18 . Geg }2 FXR mRNA 33k ; ELISA
R S AR 3 GLP-1 & 5 Jnl U M AR A I /N TELs SZ B e 5] S CD26/DPP4 Rk K-, S50
Y5 Control ZHAH LY , HFD ZH /)N B 57 £ 38 A0, 10 T8 W i A S i, 100 OB TS 22 52 403, 15 00 98 3R 0 1l 0k 555
(P<0.05) ; FXR mRNA J % [13235 K F-H0 0, Geg mRNA 3235 B2 GLP-1 43K - FR& (P<0.05) ; il
RYEHF TNF-a IL-6 IL-18 mRNA 3 ik /K F+ 15 (P<0. 05) ; TCRaB” IELs , TCRaB " CD8aax” IELs 5
TCRaB CD8aB  IELs 2 Jifd Lb {548 finn , TCRyS " TELs b4 F [, IELs i CD26/DPP4 F&ik 41 ( P<0. 05) ,
5 HFD 4AH H, HFD+CDCA 4/ BT 5 38 0, 151 IO 2t 5, B W IO 40 WA Ui 55 ( P<0. 05) 5 Ji 2
21 FXR mRNA S8 RN, Geg mRNA 3k & GLP-1 43U FEAIR (P<0. 05) ; 7 2 M 13k B,
TCRaB*IELs ,TCRaB " CD8aa " IELs 5 TCRaB* CD8aB* IELs il Jid .5 F [4%, TCRyS " IELs 5 IELs F 5] 7F
i, IELs & CD26/DPP4 3Rk F 5 (P<0.05), LA EAEFZE M A FXR #5515 Z-Gug J5 #% 91 & 417
(P<0.05), &5i& CDCA W] REE LIS FXR SZ AR B 2HZ GLP-1 3Rk, 98/ GLP-1 4334 5 [A] i ]
REA I AH JC 2 0E B 723k 59 TELs MERE LA, _F i CD26/DPP4 ik K-V, fd i GLP-1 [ fig , i o g &
Ei% /N

[ KR ] #SL4EHER ; GLP-1;FXR;IELs ;CD26
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Chenodeoxycholic acid improves insulin resistance by FXR-mediated regulation of

intestinal GLP-1 in high-fat diet mice

LI Pengfei, JIANG Ling, HOU Pengfei, DONG Niu, MI Mantian, YI Long Research Center for Nutrition and Food
Safety, Chongqging Key Laboratory of Nutrition and Health, Chongqing Medical Nutrition Research Center, Faculty of
Military Preventive Medicine, Army Medical University (Third Military Medical University) , Chongqing, 400038, China

[ Abstract | Objective To explore the effect of chenodeoxycholic acid (CDCA) on the expression of
glucagon-like peptide-1 (GLP-1) in the intestine of mice induced by high-fat diet (HFD) through farnesoid
X receptor (FXR), and investigate the related mechanism. Methods Forty C57BL/6 mice were divided
into control group, HFD group, HFD+CDCA group, HFD+Z-Gug (FXR antagonist) group, and HFD+CDCA+
Z-Gug group, with 8 animals in each group. During intervention for 8 weeks, body weight and 24-hour food
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intake were measured every week. At the 8th week, oral glucose tolerance test (OGTT) and intraperitoneal
glucose tolerance test (IPGTT) were conducted. After the mice were sacrificed, the serum levels of GLu,
TG, CHO, LDL-C and HDL-C were detected; the expression levels of GLP-1 and FXR in intestinal tissues
were detected by immunofluorescence assay; and the mRNA levels of TNF-a, IL-6, IL-18, Gcg and FXR
were detected by RT-qPCR; the serum level of GLP-1 was detected by ELISA, and the proportion of
intraepithelial lymphocytes ( IELs) subsets and the expression of CD26/DPP4 were detected by flow
cytometry. Results Compared with the control group, the HFD group had increased body weight, abnormal
serum glucose and lipid metabolism, impaired oral glucose tolerance, and weakened secretion of
gastrointestinal hormones (P<0.05), enhanced FXR expression at mRNA and protein levels, declined Geg
mRNA level and GLP-1 secretion level ( P<0.05), increased mRNA levels of intestinal inflammatory factors
TNF-a, IL-6 and IL-18 (P<0.05), raised proportions of TCRaf" IELs, TCRaB" CD8aa” TELs, and
TCRaB " CD8aB " IELs but reduced proportion of TCRyS IELs, and increased total CD26/DPP4 expression in
IELs (P<0.05). Compared with the HFD group, HFD+CDCA treatment resulted in significantly increased
body weight, impaired oral glucose tolerance, decreased secretion of gastrointestinal hormones, increased FXR
mRNA and protein expression, and decreased Gecg mRNA expression and GLP-1 secretion ( P<0. 05);
decreased proportions of TCRaB" IELs, TCRap* CD8aa” IELs and TCRaaf’ CD8aB” IELs but increased
proportion of TCRy3" cells in IELs, and increased expression of total CD26/DPP4 in IELs ( P<0.05) , which
CDCA may inhibit the

expression and secretion of GLP-1 in intestinal tissue by activating FXR, and reduce the secretion of GLP-1.

were significantly improved after Z-Gug intervention ( P <0. 05). Conclusion

At the same time, CDCA may inhibit the expression of related inflammatory factors, regulate the proportions of
IELs subsets, up-regulate the expression level of CD26/DPP4, promote the degradation of GLP-1 and
aggravate insulin resistance.

[ Key words |

chenodeoxycholic acid; glucagon-like peptide-1; farnesoid X receptor; intraepithelial

lymphocytes; CD26
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fl S ZHMEPLE 2 BB R JE (type 2 diabetes
mellitus, T2DM) ACFELEGAE & ML =508 MUAE IR
KPR D5 T2 58 0 2L R B9 FRARAE . (] 2 BBOHE JR
I BIATE R (2020 fR) ) FR R R, BE R A L 25k
9 5 ZAHEHT A AL R R E R s
L 20 B ™ 2R A 198 I B 2 A JIk-1 ( glucagon-like
peptide-1, GLP-1) 2 — Bk & AR 1) J8 I ER , 76 2
S fi 5 2R HRPT A A R 00 RS S b k4 O R A Y
JI'Y . CD26/DPP4 j&—FhZ ShRERY 1T B B5 i 22 % IR
JRHE , LRSS D25+ B AT — IR L K 15 12 . CD26/DPP4
TE B B Se b PR R0 Mg 45y T 2 #E SE SR VR .
VR —Fi Y2 25 3 3k B 440 0 1) B /M il , CD26/ DPP4
Z: 58 Y AW PG 20, X S R g U &
T WREL A ThBE A B2, GLP-1 =29k i iE 4]
41y CD26/DPP4 3t SEUH A Wy 22 14 A
VIR R EE A, RN R el R 2R R B 3 e 5 =4I
U R T2DM  (HAT A7 7E 25 4 BIAE B AR A 25 1Y

e, JAESR A HEE R, B IR 3 WD bR T
et i MR By R AP R i 0 R R AR S WA
FKUT ARSI S B & B, KA S
By ARG/ BB B R A S, U R R £ AU
1% ( chenodeoxycholic acid, CDCA) & & 76 75 I8 X & e
FEH)/N U T8 3 T, $2% CDCA nI B 76 R 5 R K
P RA PR E M, ALY, CDCA 2N
e EE X 344K (farnesoid X receptor, FXR) B K 4R i 5l
PERCA, BERSIE FXR Z 1A SR SR, B
Rz 8] ik B2 40 1 (intestinal intraepithelial lymphocytes,
IELs ) ;& I R R RRGR T A0HE , AN [T
PIFNF AL Z RPN (L3 e & R HRBT 5 L ) T2DM)
RAOING . AWFFEAGE , B2 TELs AT RE % 520
JATE L A5 GLP-1 /KPS o AT 3 4 7
JRIRE IR SR 09 1B 2 2R AR HU BB, BF5¢ CDCA X iy i
GLP-1 FIk A5k 52 e, 3T 48 7R I 1 FXR 24K
ik (L 4 A TELs S5 GLP-1 7 A= R g AH OC 7
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FHILHILE =5 B 3 1 o SR AR B, D R
RATTHIBIG P AR K

1 HH5H %

1.1 XA

K Z4EUIHIR (CDCA) Wy ) RCER 2 30k A W0 A R
A (4l > 95%), FXR 5 #it /) 42 — 4 — IR ( Z-
Guggulsterone , Z-Gug) g H | M T = KI5 = B AT
FRAT] (4l 98. 43%) . %) M (GLu) | & JIH [#] i
(CHO) HWM=ME5(TG) % B g 2 H H & B (LDL-C) |
o 5 I £ LI B (HDL-C) A6 03050 &0 R ot
BEREY TR
1.2 £ Rk Tk

C57BL/6 /NEL 40 H 1 B T 5 DORACR A= MR
AR, 0 3% T Rl ZE ZE B R 2% SPF 2 ) ) S vh
Do BTNRI2 W12 BRI | A 1 5 1
Ko B4y R 5 A, B 8 H X HEZH ( Control 41 ) :
25T A R (XT19008 ) s @ fR IR E 4 (HFD 4) -
Y57 45% NG i L RE LL & B AR (XTHF45 ) ; @ HFD +
CDCA & : RiIR k1 8 J] , FF44 I 100 mg/ (kg - d)
257 CDCA S JEZ T 8 J& ; @HFD+Z-Gug 4 : &
PEARE 17 8 Jil, A5 6 S & IR 100 mg/ (kg - d) 45
¥ Z-Gug M =715 2 J&; ®HFD+CDCA+Z-Gug 4 : &
PR T 8 JE T4 HR 100 mg/ (kg - d) 45T CDCA
HIELL T8 Ji o) 2 4T Z2-Gug T, #4117
25 8 JHA, KA AE R o 10 s A 2R/ B B
24 h FE i, LI RNE PR, IZR A AR
PIRF G R 2R R R B TAC B A 22 51 2/ Rl
FHAN F9E S U AR5 4t (AMUWEC20211008 )

0F 63 81

| |

T

Control4H

HFDZE

HFD+CDCAZH

HFD+Z-Gugf ‘ ' +Z-GugiER ‘

HFD+CDCA
+Z-GugH

- i ER - EigEk+CDCAES :l SRR

1 FYMRBHAE

1.3 aR# Z 42 525 (oral glucose tolerance test,
OGTT) B g fz M %) &) 45 @ = 5% % (intraperitoneal
glucose tolerance test,IPGTT)

THEE ARG, /DA R 12 b, R KB I & =
M, SRIGHE IR 2 o/ ke T 15 BN Ji T S5 40 20 WV T
T B S S5 15.30,60,90 120 min 43 j R 4R
24/ K I , A0 18 , 7155 OGTT 2 IPGTT #
fif it 4T AL (AUC) , IF i3S OGTT 4 T i
MZEME(AAUC),

1.4 ppid 2848 fo 7 5 A

BOUNAHL AR T PBS vk, B 1 em/ HUNG 2
LR THLEE RN EE ., Z2AaH Juses .
IR JE  HIL 5 TG iR FXR GLP-1 L@, 4
IR DAPT gLt 50 B i g
1.5 i A Arien

TR Z A 13 JER, /IS BRURR IR 5 BCHR HE iy, 4> il 2
F=ZJ| 2 h 5,4 C .3 000 r/min 2.0 15 min, i F )2
M3 , A i 5 H CHO \TG \GLu \LDL-C \HDL-C & 1,
B 2 R & U BT .

1.6 RT-gPCR #-]

i F Trizol L4355 RNA, f#i A Nanodrop 4356
JEREETHRLI RNA ¥ 2 5 300 5 5 DL B cDNA, $2 BR 5
iR 7 & RevertAid firststrand ¢DNA synthesis Kit i,
B 43T RNA 3008 5%, 4813 ¢DNA {7 T-20 C 4,
i/ SYBR RT-PCR & & #47 qPCR S 7, Jf 3l i
QTower 2.2 Z %% ( Anakytik Jena, Germany ) 43 #7 45 5,
ZEBUR A 27 ST H R FEE (1 mRNA HX 2k
i, WS EEH Ol B-actin.,

&1 RT-qPCR 5|75l

A 519IFF (5" —3")
7 : CCGGCTAAGGAAGTGCAAAG

FXR
Tl : AAACTTGGTTGTGGAGGTCA
Ceg |1 : GCTTATAATGCTGGTGCAAG
T : TTCATCTCATCAGGGTCCTC
y % : CCTCTGGTCTTCTGGAGTACC
T : TCTGTATCTCTCTGAAGGACTCT
118 i : TCTGTATCTCTCTGAAGGACTCT
T : GCTTGGGAGTGAAGAGGTCA
INFea % : GCTTGGGAGTGAAGAGGTCA
T : GCTTGGGAGTGAAGAGGTCA
3% : GTGCTATGTTCTAGACTTCG
B-actin

% : ATGCCACAGGATTCCATACC

1.7 BgBK %75 R I 92 36 (ELISA)
THEGEASE AN IR LK 2 1.5 mL EP &
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1, #4830 min, 12 000 r/min Z5.0> 15 min, ¥ 1l 15 50
BB 1.5 mL EP &, il ELISA JE 4G I /] B I
1 GLP-1 & i 4% IR & ud W 15517
1.8  J Lk B 18 #k @ 49 B8 (intraepithelial lymphocytes,
IELs) 2 % & % &7 X tm fe A i)

TG HE , SERIPK PBS I /NN . 283
B FR SR IV G UE BN B RN TR
I AL, 38 C FE IR 235 20 min(210 r/min) , i fiE
20 s 5,70 wm 98 95 gk W S AL W, B0 10 min
(2 000 t/min) , 3 . fIIA 9 mL 40% Percoll, B &
DU 2 15 mL BKE0E . mERMA 70%
Percoll 5 mL, /K- 55.0> 10 min(2 000 r/min) ,IELs 2
LT rpE )2, APt CD45,CD3, CD8B ., CD8«, CD4 |
TCRv3 .TCRapB TgG HULIATE 4 C Y44 30 min, PBS
BEW 2 W, N { (BD FCSverse) EHLEEI
1.9 it F o4

Bl Lk xxs 278, R SPSS 26. 0 Ge il 4k fF kA7
534, Jl Graphpad 9. 2. 0 SRR 2 480408 HLBCK
FHEPR R Iy 2253 M, T A 50008 b 38R LSD 246 4
PL P<0.05 2 BA G EE L

2 #R

2.1 CDCA s 5 FFIRARR T EBRSY
2
%)

MES 2 JEER ZE 5 8 JE K, HFD 21 /N B i 2 44
Control ZH 231 ( P<0. 05) ,CDCA i )5 /) A i
G HFD 4 8 B i (P<0. 05,8 2A) , Z-Gug
FHi)5, 5 HFD, HFD + CDCA 41 4% % #H 1, HFD +
Z-Gug \HFD + CDCA +Z-Gug £H /]y B4 i 2 3 T B¢
(P<0.05, & 2B), #& 7% 9 # FXR W] 2% fi HFD J%

359 e Control 41 W HFD %1 4 HFD+CDCA 21 40+
¥ HFD+Z-Gug 41 —— HFD+CDCA+Z-Gug 41
. __—4b

A 30

"3

I

1= 20+

x®
10
15 T T T T T T T 1 0~

0 1 2 3 4 5 6 7 8 ,

IR a]/J

1

CDCA T HUFE A/ BB, S T S A B
AR BB R AL 5 AR, 8 TR TR A X /D B
24 h P ER RIS, W 2C B, B4/ R
PSR RO B 2 . Z5RRW, CDCA A3 5 /N
PR 5 3, Z-Gug T HUS REGS 4] CDCA 5%
/N BEE, 42 7 CDCA i R 4R J5 £ 15 i 14 4=

HPTRES FXR Z48H %,
2.2 CDCA *F ZRg4h A3 500 R 7 48 1 4K 4 3% 47
AL

ML TEHERE A S AR A & B, 5 Control ZHAH 1L,
HFD 41/)NEUIME TG, CHO \LDL-C , GLu 3 & 2 4% Jin
(P<0.05, & 3B~E), fililjE HDL-C % F % (P<
0.05,[8 3C) ; CDCA FHiJ5, TG .CHO LDL-C . Glu 7K
P4 HFD 2 5 3% I (P<0. 05) , HDL-C 13 T %
(P<0.05) ;Z-Gug T-Hi )5, 5 HFD  HFD+CDCA 4
k., HFD+Z-Gug .HFD+CDCA +Z-Gug 41 /NG TG .
CHO .LDL-C ,GLu 7K 5. 2 F [ ( P<0. 05) , [fi. 3% HDL-C
K- i T 5 (P<0. 05, 8] 3) o 553K H], CDCA 4b3
Je /N BRBERE ARG 5 A5 58, 1T Z-Gug T U5 REA% B 2
i CDCA FH IR A =2, #278 CDCA 3ok

RACH S8 BIME T AT RE 5 FXR Z K6 ¢,
2.3 CDCA »f &gk 5 KA 2 69 %

TR 8 J, B & 45 R B, 5 Control
ZHAH EE , HFD 20 /)N B HE 30 B S A it 57 ( P<0. 05, 4]
4) ,CDCA ~-Fil J5 W T 52 5 8¢ HFD ZH B B i (P<
0.05) , 1 Z-Gug T 15 Wit 2t 7 3 15 3] i 2 ok (P<
0.05) . 45R3KLH],CDCA BEME MRS IR IR B 75T 19/
BB £ 57, 1T Z-Gug TR 1 3 k3 CDCA T
TG e AR S 8, $2n CDCA S BB it 2 5 5 Y

EFATRES FXR ZK6 %,
6_
b o0
= b C :@
&4
P
7o
&
0—
2 3 4 5 1 2 3 4 5
B
215 ZH 5 ¢

1:Control #8;2.HFD 28 ;3. HFD+CDCA #8 ;4. HFD+Z-Gug 48 ;5. HFD+CDCA+Z-Gug #1;a:P<0. 01, 5 Control #8 }t
#5:;b:P<0.01,%5 HFD 245 ;¢:P<0.01,%5 HFD+CDCA 48 3b3%
A BB RRREEANGB B R % 8 ARKAEE;C. 8 R 24 h FHH/ALS

2 CDCAXMBEERRFESNRERENERENFIM(n=38)
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61 6 10
—~~ 8_ C
—~ a > 3 a (& | :
S 4 ; S o s s JH : 4
2 b £ g ]
: £ < i
= S < 49
= 24 E 24 é
T 24

B C
6 b 151
~ a d
S 44 = 10 Tt
g c = d
f, E c
I 3
S 2 = 5=
A
1 2 3 4 5 1 2 3 4 5
415 D 415 E

1:Control £8;2:HFD #£8;3 . HFD+CDCA #1 ;4. HFD+Z-Gug #1;5: HFD+CDCA+Z-Gug 41

AR i H i =85 ;a:.P<0. 01,5 Control 223645 ;b:P<0.01, %5 HFD ZH 045 ;¢: P<0. 01,5 HFD+CDCA 4814
;BB B2 8 B2 a. P<0. 05,5 Control 283645 ;b P<0. 01,5 HFD 28135 ;¢ P<0. 01,5 HFD+CDCA 41
Yok Col R i & B E MR & G ;a: P<0.01, 5 Control 2834645 ;b P<0.01,c:P<0.05,%5 HFD 48 1k4%;d; P<0. 05,
5 HFD+CDCA 28145 ;D s RAKE B IS & @ ;a: P<0.01, 15 Control 281635 ;b: P<0.01,c:P<0. 05,5 HFD %1k
3;d:P<0.05,5 HFD+CDCA 4% E: o R e 75 H) 545 ;2. P<0. 05,5 Control 4145 ;b:P<0.05,c:P<0.01,%5

HFD 8345 ;d. P<0. 05, 5 HFD+CDCA 28 3b 4k

3 CDCA X /IEREFES/NRMFERKGHERIENE(n=8)

30— -~ Control 2

—¥— HFD+Z-Gug 41

—#- HFD 2 4 HFD+CDCA #H
HFD+CDCA+Z-Gug 41

1fi 4/ (mmol/L)

1 1 1 1 1
0 15 30 60 90 120
5} 8] /min

AR OGTT %255 ;B: W & F d\ A4 3t

2 000 -

T 1500

g

=

£ 1000

E

S

= 500
0

1 2 3 4 5
25 B

1:Control #8;2,HFD £1;3.HFD+CDCA #1;4 . HFD+Z-Gug £1;5: HFD+CDCA+

Z-Gug #1;a: P<0. 05, 5 Control 283645 ;b P<0. 01,15 HFD 8 }b4 ;c.P<0. 01,5 HFD+CDCA %8 0b 4

4 CDCA WMEEREFF/NREMEHZIT(n=38)

2.4 CDCA xt ZRgsk 250 R B Mg & o ik e %h

h T iR W % GLP-1 #£ CDCA Jii
HEFD MF%/N UK S Z 45T Ve R AR BF 98 1 e T IR
s A R T 5256 (IPGTT) , FF IPGTT &5 OGTT
Bk T AL 22001 T EL PR 15 W 3 o0 b i, BF 5T
SERPLR (8 S) , 5 Control 440 He, HFD 41/

R bR B FRAIK (P<0. 05) , HFD+CDCA 41/,
i 2 4y Wi LT HFD 41 ( P<0.05) ;1fij Z-Gug
TG, WAEZE i CDCA 511 M i R o W T %
(P<0.05), 45530, CDCA BEWS B 25 = R IR &
VNS TR i, e HFD 75 S 9 15 5% 24K
P, ZAEFRTRES FXR 2484 %
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I [E] /min

30+ - IPGTT ey
s -+ OGTT .
3 20+ 3 20-
=}
E E
£ 10 & 10-
= =
N
T T T T 1 T T
0 15 30 60 9 120 0 15 30
5 [E]/min A
257 - IPGTT -
- OGTT —
E 154 £15
E] g
= 104 =10
%loi #E
E 5_' E 5
T T T T 1 T | B
0" 15 30 60 9 120 0" 15 30

HsJ 8] /min D

e IPGTT 30 -~ IPGTT
= OCGTT = = OGTT
=
< 204
£
=
£ 104
=
T 1 T T T T 1
90 120 0 15 30 60 90 120
B 58] /min
- IPGTT 6007
= OGTT = c
E
5 400 a d
3
g b
S 2004
=]
<
<
T 1
[ [E] /min E 25 F

A ;Control 28/~ &, OGTT 5 IPGTT #:m| 45 & ;B. HFD 28.)» &, OGTT 5 IPGTT #4 | 4 R ;C.HFD+CDCA 41/~ & OGTT 5
IPGTT # 46 R ;D HFD+Z-Gug 48/ &, OGTT 5 TPGTT #4245 X ;E: HFD+CDCA+Z-Gug 284> &, OGTT 5 IPGTT 4
R F. & AAUC 42t 4R 1:Control 8 ;2. HFD 48 ;3. HFD+CDCA 41 ;4:HFD+Z-Gug 8 ;5:HFD+CDCA+Z-Gug
%8;a:P<0.01,%5 Control 2B}b% ;b:P<0.01,¢c:P<0.05,%5 HFD 213t4% ;d.P<0.01,5 HFD+CDCA 28 b5

B S CDCAXSFIERRES/NREMMES LI

2.5 CDCA ZRgsk i $ 0 Mg a4 FXR A= GLP-1
F &L A

W DG \RT-qPCR K ELISA 43 5% /)8 B
JriE FXR ZIRFRGK S GLP-1 43 Wb KPR I, 45
/8, 5 Control ZH4H Eb, HFD 20 %18 FXR Z K& 4
(P<0.05, & 6A .B) F1 mRNA ( P<0. 05, 8] 6D) ik /K
SEHLRIEIN, GLP-1 K3k F1 40 W 7KF- (P<0. 05, [&] 6C
F) % Geg mRNA (P<0. 05, [ 6E) B i F& i ; CDCA +
5, B FXR 521K mRNA J 28 (1 %38 K-8 HFD
20 T 5 B 5 (P<0. 05, 8] 6A B D) , Tfii Geg mRNA
55 GLP-1 K3k F 43 W K F- % HED 4 B i T B (P <
0.05,[% 6C.E.F);Z-Gug T #i )5, 5 HFD, HFD +
CDCA @HAHH, HFD+Z-Gug 5 HFD+CDCA +Z-Gug 2
/NERIIE FXR 32 4R 3K5K 1 3% TR (P<0. 05, & 6A
B),Gcg mRNA 5 GLP-1 43 /K8 2 141 ( P<0. 05,
6C.E.F), 45K KW, CDCA n] G i fie #F iz 18
FXR KB man ] GLP-1 KB Moo
2.6 CDCA s &ML FF IR MmE X nAT X

EO R A

it RT-qPCR /MR TEH LR R HF TNF-a |
IL-6 IL-13 mRNA Fik7K- VP74, 45 5% 7, HFD
ZH/NEZE A TNF-o I1L-6 IL-18 mRNA 7KV 525
T Control £ ,CDCA T1iil J5 KL T B¢, 27 B A5t

222 Y (P<0.05,[87), Z-Gug T-#i)5, 5 HFD HFD+
CDCA @4 AH I, HFD +Z-Gug . HFD + CDCA +Z-Gug 4H %
PR T TNF-o IL-6 IL-13 mRNA FEik34 0, 45 5 3%
W1, CDCA REfE A R % itk e R IR 1 5 | RS 19 i 3 AR RE S
N, ZAE AT RE S FXR SZ2 44 ¢,
2.7 CDCA *F & R4 51 R £ B A %k & 2w fie
(IELs) R ) T & 1) % CD26/DPP4 £k 64%h
T P 2 MO ARG I /N B 1B TELs 505 A 4% 0.
FELLBIAE L (B 8A) 45 R s, & 411738 TELs 21 g
B T B HUE (8 8B) o 25X TELs £5 A L 9]
BT84, HFD Zb 35 , TCRaB TELs \ TCRaB* CD8oar”
IELs 5 TCRaB* CD8aP* IELs 7E IELs H1 1) Hb 5] i 35
& (P<0.05,[8 8C .E.F),TCRy3 IELs 7£ TELs H [ 4]
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