« 7666 F8 B 2026108 $57% B 198  Chinese Traditional and Herbal Drugs 2026 October Vol. 57 No. 19

ERR R AR BRAIIEIL c-Sre/Akt B EEPLE TREME IR A RGFIEH A 1E R AL

% W, BRE, T M, tEE, IEE, RiEL
W FREEZG K255 B, WIT AU 311402

O E: Bey  EEEMRZIREY (Quzhou Citri Reticulatae Pericarpium extract, CPE) FI#iidLat, FHiFirHi@id 168
Jf B 5 D eV AU A R (functional dyspepsia, FD) BIfERINLE. FoiE  RAKFIEHEL & A4 T %4 & CPE, FIA#E S
RCHURR - DU T "6 AT B 1] 5T 1S 156 A 2 R 5 v OB (B B AR AT o0 TE VE 5 TE AT, T8 I IO % 2 TR 25 FULU o 6 A T B0
M5 M. PR SZICSR L2 BRI S AR VR T FD KRB, T2 TH)E, RNEHSR, Mt R
TR FE-F LGt o0 AT B A 200 #2284k SR A ELISA A ifi& 1 I§ 22 BE (lipopolysaccharide, LPS) . — ik % /4. (diamine
oxidase, DAO) 7/K*F K+ —Fa Ml UM RFE A F-o (tumor necrosis factor-a, TNF-o) 7K A G biE+ 3%
HE BN & -1 (zonulaoccludens-1, ZO-1) FFAEE A (Occludind FIFRIE. FRFMLIEH I TNF-o i T 1 Caco-2 i
It B A AR, e B L R L FE (transepithelial electrical resistance, TEER) {EFIARNS 2 F i f:0 4 X 10 1 S A5 FUER ¢
FeE - M (fluorescein isothiocyanate-dextran with relative molecular mass 4 X 10*, FD-4) i#iEPE; KA R ve et 2
Z0-1 F1 Occludin K H 504 FH qRT-PCR &3l ZO-1. Occludin. AR/ K-6 (interleukin-6, IL-6) K TNF-o [f] mRNA £
i85 KA ELISA kil IL-6 433 K F] Western blotting 5l c-Sre J5#@3EA (cellular Sre, c-Sre) F& [ AT B (protein kinase
B, Akt) WIBERRAIKT. £55R M CPE ¥ H 84 ML, HA 8 MAE IRIENR K HlilE; 4 P 3 B ESE R &
W EEMCOE R > EFME T > RER > ER. WEA4HE2TNE/R, CPE ¥ FD FRETEAZ O S & SRC.

AKTI1 %5, MZCEBE % T IEEEE 3-3408F (phosphoinositide 3-kinase, PI3K) /Akt {55 @8 M K& IER TS . RN LK
W, CPE n 33 FD KRB M3l kS (P<0.05. 0.01. 0.001), BE-+ R F B, WEFCIME LPS 1
DAO /K (P<<0.01. 0.001), i+ =45 L TNF-a F A KIEFFKIL (P<0.01. 0.001), _Eif Occludin FEARIE (P<
0.05. 0.001). fASNSEIGIESE, CPE Hb B H A SR & S OB BOH AR 10.48%, {EAEAZE TEER. (K FD-4 JH#EE
7 T 5 R R B SE AL (P<<0.01. 0.001); CPE nJ &3 Ll ZO-1 F1 Oceludin 1) mRNA ik (P<0.001), JF4ERpH LM
R A, &2 ANH] IL-6 FIFR5 73 (P<0.01. 0.001), JF35 PR p-c-Src/c-Sre A p-Akt/Akt [I{E (P<<0.05). £5i& CPE
Al % FD KR B W3 Ibeis 5+ 48R s 4t , 20 TNF-o 353 Caco-2 40U FFFEIIAE 5 R IEIRAS, H
VERARAS T X c-Sre/Akt 15 Sl B FEBUE 0%, B BRI T 2 A0 U R38R0 RE i1, iR B AE B i h i
MR AE T ST AR .

KRR MPRA; DhRRMEVE LA R Caco-2 4iff; I8 SRRt ; BRAIER; #F: c-Sro/Akt [F 50 SHMEHE; B
B B R k&R

FESES: R285.5 XEkFREE: A NERS: 0253 - 2670(2026)19 - 7666 - 19

DOI: 10.7501/j.issn.0253-2670.2026.19.014

Mechanism of Quzhou Citri Reticulatae Pericarpium extract in improving
functional dyspepsia-associated intestinal barrier damage via c-Src/Akt pathway
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Abstract: Objective To elucidate the material basis of Quzhou Chenpi (Citri Reticulatae Pericarpium) extract (CPE) and to
investigate its mechanism in improving functional dyspepsia (FD) by repairing the intestinal barrier. Methods CPE was prepared by

water decoction combined with freeze-drying. Qualitative and quantitative analyses of its chemical components were performed using
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ultra-performance liquid chromatography quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS) and high-performance
liquid chromatography (HPLC), followed by network pharmacology to predict potential targets and pathways. In vivo, an FD rat model
was established by iodoacetamide combined with irregular feeding. After drug intervention, gastric emptying rate and small intestinal
propulsion rate were measured. Histopathological changes in the stomach and duodenum were examined by hematoxylin-eosin
staining. Levels of lipopolysaccharide (LPS), diamine oxidase (DAQ) in serum as well as tumor necrosis factor-a (TNF-a) in duodenal
tissue were determined by ELISA. The expressions of zonula occludens-1 (ZO-1) and Occludin in duodenal tissue was assessed by
immunohistochemistry. /n vitro, a TNF-a-induced Caco-2 intestinal barrier injury model was used. Transepithelial electrical resistance
(TEER) value and fluorescein isothiocyanate-dextran with relative molecular mass 4 x 10* (FD-4) permeability were measured. The
distribution of ZO-1 and Occludin proteins was observed by immunofluorescence staining. The mRNA expressions of ZO-1, Occludin,
interleukin-6 (/L-6) and TNF-a were detected by qRT-PCR. IL-6 secretion was measured by ELISA. The phosphorylation levels of
cellular Src (c-Src) and protein kinase B (Akt) were detected by Western blotting. Results A total of 84 chemical components were
identified from CPE, eight of which were reported in Citri Reticulatae Pericarpium for the first time. The contents of the four major
flavonoids were ranked from high to low as hesperidin > narirutin > nobiletin > tangeretin. Network pharmacology predicted that the
potential core targets of CPE for improving FD involved SRC, AKT1, etc., with enrichment in phosphoinositide 3-kinase (PI3K)/Akt
signaling pathway and tight junction regulation. /n vivo, CPE significantly ameliorated gastrointestinal motility disorders in FD rats
(P <0.05, 0.01, 0.001), alleviated duodenal mucosal injury, reduced levels of LPS and DAO in serum (P < 0.01, 0.001), suppressed
TNF-a protein and mRNA expressions in duodenal tissue (P < 0.01, 0.001), and up-regulated Occludin protein expression (P < 0.05,
0.001). In vitro, the actual hesperidin content in CPE was only 10.48% of that in the hesperidin monomer group, yet CPE was equivalent
to hesperidin monomer in stabilizing TEER and reducing FD-4 permeability (P < 0.01, 0.001). CPE significantly up-regulated the
mRNA expressions of ZO-1 and Occludin (P < 0.001), maintained their continuous network-like distribution, significantly inhibited
IL-6 transcription and secretion (P < 0.01, 0.001), and significantly reduced the values of p-c-Src/c-Src and p-Akt/Akt (P < 0.05).
Conclusion CPE significantly ameliorates gastrointestinal motility disorders and duodenal mucosal barrier injury in FD rats, and
alleviates barrier dysfunction and inflammation in TNF-a-induced Caco-2 cells. Its effect depends on the inhibition of over-activation
of c-Src/Akt signaling pathway. The overall efficacy demonstrates the multi-component synergistic characteristics of traditional
Chinese medicine, providing an experimental basis for the application of Quzhou Citri Reticulatae Pericarpium in gastrointestinal
diseases.

Key words: Quzhou Citri Reticulatae Pericarpium; functional dyspepsia; Caco-2 cells; intestinal barrier injury; tight junction;

inflammation; c-Src/Akt signaling pathway; narirutin; hesperidin; nobiletin; tangeretin

DiRe A R (functional dyspepsia, FD) #&
— Pl R E WL Dy REME B s, RIUVE S K |
B, BRI SR, R B BTG
I AT AR IR 1 A T MR AR 0, FD 7R 4 TSR iR
iR (P B 10%~40%, T 5%~30%),
P I R AR VS R . BT FD AR E A EE AL
AR TEA I, WK E B IR N e U
+ ZFa W BRI D RE ARG | R JERE S - b i T S
W Z PR,

VAR, 36 1 B B ) R B AS AU FE A0 7E
FD & H (1 F 4% 52 %73« Vanheel £ FLAIESE,
FD BEAFE T I8 RIBE e B2, RIE
I fz HiFH (transepithelial electrical resistance, TEER)
BREAR SEEPERG I, IFAEE MR M A g R M s 48
MR IR 9O0E ;s #E— P AU, 'R EH
HRIAREHBEESCEREMS, RUBEE+Z
el bR T Re 2 FD 69748 55 o B 5 2 IO FTIE S,

+ =48 b B B ROR 5 BUR AN HURE Y 5T a0 iR £ Bk
(lipopolysaccharide, LPS) #A7M4, JiE 6 B 00 20k
TR PR BE R F--a (tumor necrosis factor-o, TNF-a)
LRIENTL,  Ja#H U] B NS AR,
W] PN R R A, TR R S %
E RPEIE NG, R, BEBERE. ) RE TRk
N FD IRIT W ST B 2T [

H#T FD 1) H6Y7 248 A B W3 1124
B RO IR, (B2, Ak
S AR BN 2218 HoT A B4R, I e
AN RN AN 2512, w3 {5 I ROE VR I T A . iR
5 FD 1% 5 IV 2 Wibnife, Honl 7 ISR &
fiE (epigastric pain syndrome, EPS) F14& 5 NiELE
& 1E (postprandial distress syndrome, PDS) 1, 43
AR TR “CE R M T e . fEH
RZ16YT FD BIIGIRSEE A, MR 2 A8 P AR it i
25z —0, JAE (hHEBE L) JaTT7 “ B &
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CEBETT) 30T R TR, HZRY R
B8, BB =B RHEYING Citrus reticulata Blanco
JHAREE AR TR B, B B R
MBALIR 2 DR, IR T R & /brtis
% FD SRR IETT o (ARFEHNH) FHRE “IriX
Wi B IE 2%, IFEIEUK T, RET . S, MRIR, SRR
W, b AR, DiRdT 9T HZ) . BRI
B, BB BT R AR A B (ihs i
T M KRS, BAER. PrEw A
1 B Wsh 2 E RO R B A S oy S 2 BE
P b A SR TR, AN R T X A
X . AR Z & T BREZ, M MIER
W Bz i b 7 X 2 —, BT R e T SR A i
LR . H 2018 5, WriT4a M mre U = REA 1
PREZFIN “TE/NIR” HT7Re (2 251, VR J9EE s
P TERE . HAT, SR ARE O R — e M
B, RN E, WA O RE,
JEILH R A BRI R A AR S, SR,
W 5z TR 1 53 e BRAR 25 ERATE 8 AT AR X 855 , X FD
H W D ae v R F KL = RGEHR DT .

AT SR S W AT e PR A% 48 H 24 77 201
K BT B T 2041 £ 1 R B R XY (Quzhou Citri
Reticulatae Pericarpium extract, CPE), JF&A AT
BEORAT, DA KRR BEOR B LRG0 5 O i 7
IR b, 00 R B S B R P v 280 €1 - DY
AT K AT I ) )5 3 16 H 2 R Cultra-performance
liquid chromatography quadrupole time-of-flight mass
spectrometry, UPLC-Q-TOF-MSE) 34T B3 7 1173
M, FERIH SR AE B B R Chigh-performance
liquid chromatography, HPLC ) X J 3= 2 35 i 28 1l 43
AT EREIE, WIFEY) PRl i i 2% 24
AT, & FD K B S N &5 B i Caco-2
S B BE AR AT, DA i R o e A SRR A R
CPE X} FD H¥GIT/EF KA AENLH, B ey Hox
c-Src JRFEHEA (cellular Sre, c-Src) /2K HBN B
(proteinkinase B, Akt) {5 S HiAEEIEN, LUH
N 2 BT R A F AN FD Y67 3R R A -

1 #H
1.1 454

SPF ¢ SD Ki 72 R, MERERF:, Rid 7 d,
R (21+4) g BER 6 K, HArarfL R FZEH
F5, AHIRERERL, W E _EE R s sL I sh A R
THEA T, YFAJIES SYXK (') 2022-0012, Zh#)

i B AAE S NO.20220004078293 . B4 52 I6 48
LA R 25 KBS sh e B A it (LS
IACUC-20250603-09) . THIFRINETIR = HI7E 22~
25 °C, MIXHEE AN 50%~60%, J:IEHI N 12h &
A, BERE Bk R E SR, B R IOK.

Caco-2 4R (4’5 KCB200710YJ) Iy H
A2 B Y 15 SR (R 23 D o B A A
1.2 54

R B EH AT A N KA R = Mk Bl 4, iy
= 24 K 5 2] 5 Bt R R AR U % 8 R E BRI G R
TEYIN C. reticulatae Blanco Fr AR B 25 T i 48 1
1.3 AR5ERF

X R 2 A A R (S JO6HB 172580, &
E=98%) B8 (L5 IB269789, HE =
98%). JIIF K% (b5 008GB163035, i &/ %=
98%). th & (IS H24F11K108893, Jii /%=
98%). ¥ 3Ekk (LS B20182, FESH=98%) Iy
H ER AR A RA R, Mok (its
V900335). RHEELF4EZE (LS Y11A7X192) 1)
H 35 [# Sigma-Aldrich A @) ; Z % LH (fit5
NHI3329) W H V2RI ZA R A7 4%2 KT
i (5 22567544V) W H AL =AM R A R A
H); #7722 50 (35 9KWEA) W [ Virbac A ;
KE LPS. 54kl (diamine oxidase, DAO)
ELISA A llK7 & (Ht5 43 58 ML003526
MLO003420) 1 F _FigEEERA IR A R 2~ a] s KR
TNF-a. ELISA £l 7 & (k5 SYP-R0356). A
H4ie/~%-6 (interleukin-6, IL-6) ELISA il
F& (S SYP-H0064). c-Src HubfrafEdifg (it
5 10138102B4715). p-c-Src (Tyrd19) 4 di it
& (15 10138102B4303). Akt e fsa ik (it
5 10138102B4652) p-Akt (Serd73) ¥ vi [ HiiAk
(35 10138102B4292). HRP #rid (1L Edi e IgG
THL (S 101381021537H) W E TR S AR
HAHWRAAR;: 025%EE M HE LK (H5
2025122502 W H WM AR B AE R TR A #
DMEM };7#% (b5 6125319). fA4-1MiE (fetal
bovine serum, FBS, #t5 C0234) I H 3 E Gibco
AF; HRER-EHFEUT G5 C100C5) 1 H 75
ML EMRIH AR AR PBS L&l (it
316249638C)) W HZH A& EMBHARA A 4
MEFHEE B (bovine serum albumin, BSA, fit5
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EZ65BOFC36) i BioFROXX /Al ; B4 A TNF-
o 417 (185 300-01A-10UG) T H % [H
PeproTech A#]; FX 4T HREH 4X 10* 1) FH R
¢ 6 3 - FEFE (fluorescein isothiocyanate-dextran
with relative molecular mass 4 X 10*, FD-4, #t%
A257250606) W H il RAEDHEARARAF;
P4 /N 82 H -1 (zonula occludens-1, ZO-1) fRETE
BEPLA (b5 HA722851). M&HEA (Occludin)
F BT PR (IS R1510-33) T TN 2244
HARE R LA H o B 3-8 R N A
( glyceraldehyde-3-phosphate ~ dehydrogenase
GAPDH) R Huog BEPLIAR (k5 01941125) I H i
HERGEY R Zi R A R A F] s DAPL B ik it
2503F001) I [ I ZE 4 IR AR B BR A ] 5
Alexa Fluor® 488 #ic Ll £ Hi % [gG — 3t (HIk'5 BK-
R488 ) . RNAiso Plus ( it 5 A050992A ) .
PrimeScript™ RT reagent Kit with gDNA Eraser
(Perfect Real Time) & &% iR | & (5 A021374A)
W H HA TaKaRa A7 ; ChamQ Universal SYBR
gPCR Master Mix if7fll& (fit5 7E0350F5) W H
T MERE AR VRS I A PR A B s Transwell 4 il
FRANE (185 14312-D) WAL E 22 AR A IR
Aw); qRT-PCR 51V AA TAY (Eilg) ARA
Al A O E PR Al KR AKX .
1.4 Y5

XS105 B-+75 4y 2 — BT RSP Gif AR
FIZ A 7]); JA1003B T4 2 —HF R (g
PR A HE A PR A FD); SYNAPT G2-Si 2 &
RICHUAR €3 - D0 TR AT IS 1) o 15 56 FH A L 14014908
RS RCAR %4 (32 [E Waters A7]); Nanodrop
2000 B EAX R B A RTIAY . COL B3 9748 (R %
BRI R BHE A F] D MLS-830L 7Y i[5 2875 K 2%
( HA< PHcbi A %]) Veriti PCR 1% ABI7500 %755
E& PCR X (ZE[E Abi AF]); Axio Observer 3 HY
{5 B 2O Wi s (FEE 28R A w]); Synergy H1 B2
Dhielbrix (EEEMEAF)D: RE1600 7Y R 41
B A (dE & TR AR A FD;
ChemiDoc™ Touch k22 R CHU 7 4 74 THEH
FHLk M LS (32 [H Bio-Rad A7) ); 5427R Mk
BB OHL (FEE Eppendorf A #] ).
2 Rk
2.1 CPE AT##l%

R iR G 2 S &, hn 10 f5E

K, APERRIESRE 3 IRk, &Rk 1 h, 3. GIHHIE
W AR, AR EFRE &, §143 CPE 414,
BN 38.11%, —20 CRIE, %M.
2.2 CPE LERS S
221 i EwHl S I E &K CPE H
80%FEEE A, 12 000 r/min 250> 10 min, B iF
W, 3 0.22 pm JERR, RIFSA2 24 )i &k 9 10 mg/mL
(AR T
222 IRAX RS E] A RS REUE R
SR AN L& NI NS SNy S0 T
DL 80% H L i 8 7% %% 843 10 pg/mL FVRA X R
TS 8
2.2.3 UPLC-Q-TOF-MSE 73 #7

(1) B34 F: Waters UPLC CORTECS T3 &
WA (100 mmX 2.1 mm, 1.6 pm); FENHHH 0.1%
IR KIE (A -85 (B), BEEEVEML: 0~2min,
5% B; 2~30min, 5%~52% B; 30 min~32 min,
52%~100% B; 32~33 min, 100% B; 33~33.1 min,
100%~5% B; 33.1~35min, 5% B. KfHE 0.3
mL/min; BN 254, 286 nm; FEiF 35 C;
MR 2 ul

(2) JRiESM:: Waters SYNAPT G2-Si Hi i %
SR, 1B, BB K, MSE continue
A, AHE 0.2s, FITEE m/iz 50~
1200; {KALIERE RN 6V, EREIEREE AN 15~45V;
S TR e JU S R AL OE
2.2.4  HHERACER A F B PR ST R B A
FAY I S K JE A EE S N UNIFT V1.7 B AT 48 )
T, WEREME S (5.0X1073), ff B 8 &%
0.1 min, 5A XIS S OSCHR L BIE AL &40 X R
VCHL 57> % UNIFI V1.7 2 Masslynx 4.2 #fFit
A7 AR A 434
23 CPE HFEEHFIXMST RENE
230 R S RENZ 0.2 g CPE (FHYS T
0.5 g BREARY, TIAIK 50 mL BiE, FrReEliE,
A 20 min (TN 300 WL #iF A 40 kHz), i
AR IKANE R, I 0.22 pm JEME, B,
232 MG SATRN RS AR EOE B A
B B JNBRE 2R AR RS, DLHESN
B, IS EE R B BRI R R
R REIRE T 5N 6.96+130.50+ 61.08+ 14.63 pg/mL
(TR A %o R A VA
233 %M Agilent Zorbax SB-Cis o ik
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(250 mmX4.6 mm, 5 pm); AN (A -
0.1% FER KB (B), BHEEBEML: 0~30 min, 95%~
81% B; 30~40 min, 81%~80% B; 40~50 min,
80%~71% B; 50~85min, 71%~46% B. A&
& 1.0 mL/min; 2Ky 270 nm; A£G 30 C;
BEFER 10 pLo BB (S AT 2S5 RS2 R R 5T
J7iE, R AT IO 9T QISR AT AT DS, Tk
FHRE LR, SMXRRE: FEERK RSD A
0.52%, FEPERLE RSD M 1.35%, 24 h W& E
W4 RSD 4 0.66%, “FYIMFEEIE N 96.06%,
IR aE e B TR
2.4 ETHEEEEUAN TN EHIEE S

JH1t TCMSP Chttps:/www.tcmsp-e.com/) £
JE G CPE W IERLS (O RRAEMFIFIE =10%. 2%
Zit=0.18), F|H SwissTargetPrediction Chttp:/
www.swisstargetprediction.ch/) 1~ & Tl % 4 #E 5,
PL “functional dyspepsia” 2<% 1] M GeneCards
(https://auth.lifemapsc.com/) A1 OMIM Chttps://omim.
org/) ¥ FE SRR BE i, DUE R IRAF TR AE A I HE
R XH STRING Chttps://cn.string-db.org/) H4#
f i dE -8 A B AH B AE R (Cprotein-protein
interaction, PPD) /%%, F|H] DAVID Chttps://david.
nciferf.gov/) HdE FEREAT BRI AR (gene ontology,
GO) Thfig Mt # A 5 R E A A A4 (Kyoto
encyclopedia of genes and genomes, KEGG) I E
B .
2.5 CPE Xt FD XRHETTER K& RREH S
251 YA, ERS4Z SD KR (7 HiES
ENPERTR 3 d Ja, A BTEEEL XA (12
RO FERIA (60 2D, MRS, SR T 10
Hig# ig 0.1%M 4B (BT 2%BEHETD 0.2
mL, 14K, LR 6d: WHRALL T E A 2% 0
V. KB 3 AU BIBREERR 7078, 6 JR I 1 5
MR HAEE 2 A, @57 FD &AL

WA (8 k) Ja, RIERKREENL D A
W . 23508 (2.70 mg/kg) 4LF1 CPE ik .
EFIE (0.1, 02, 04 gkg, ML TAZ5E 0.27.
0.54. 1.08g/kg) 41, &4 12 K, MR, K
UL ig 525 14 d, 1 Ud, XTI ZH AR 20 45
TERBITLHEK. G2 g s aroK, #Hid
SRR ACRE . ApiE. BaEAYOKE.
252 WRACREE RIRGZ)a, KREER ALK 24,
PRI J 115 = sh kL, 7> B i, —80 CRAF. BY

W K+ Z38mAHL, H L 4%% 5 g
TR, HAREEGERE-80 CIRAFA&H .
2.5.3  BHHSERUNGHEERAN RIS Z)E,
A KERAEE ALK 24 he FH KR ig 8 3 g
e H R Y ZANA T 80 mL ZEME K, RIS
¥ 5g. HEME4g. TER 4g. TEMERR 2, PR
57, HI48) 0.4mL (EJ 0.46g), 30 min 5 BREEALSE,
gy BAUNG, T E HES AN
B HE R =1 — (B B R — B TR g AR R
NP e 2 = ) A BT O 8/ e K
254 BIpHLUEH S KHB R 180
HIRZ 4% 2 KHRE T . A L or AR Z= -4
(hematoxylin-eosin, HE) 448 )5, 8 £ 74
K-Viewer HAFATIEAZ WS . fdH Image T KA+
Mg+ IR R ERE LIRS RE, HITERER
&SR E R LA .
2,55 ELISA & LPS. DAO K+ —fiM
TNF-a /KF ZLHBEHLE 6 KR (MERER1), %
8 ELISA A& Ut Hk I fiE LPS. DAO K1
— 46/ TNF-a 7K.
2.5.6 qRT-PCR il =45/ TNF-o ] mRNA %
KA BRE iR SUS RNA, WiEEA
cDNA. qPCR /<% PL ChamQ Universal SYBR gPCR
Master Mix AATIIAA 2, 78521 256 % € & PCR X I
AT . BFEMES 3 IR, UL GAPDH NN ZEEH,
KH 272CE TR mRNA X RIE & 5190751 W
£ 1.

*z1 5|45

Table 1 Primer sequences

ERH M)A M5 (5°-3°)
TNF-a Ki& F: CAGACCCTCACACTCAGATCAT
R: GTTTGCTACGACGTGGGCTA
GAPDH KK F: GGCACAGTCAAGGCTGAGAATG
R: ATGGTGGTGAAGACGCCAGTA
Z0-1 AN F: AACTGGGCTCTTGGCTTGCTATTC
R: TCCAGAAGTCAGCACGGTCTCC
Occludin - N F: ACAAGCGGTTTTATCCAGAGTC
R: GTCATCCACAGGCGAAGTTAAT
Claudin-4 N  F: GGGGCAAGTGTACCAACTG
R: GACACCGGCACTATCACCA
IL-6 AN F: GGCACTGGCAGAAAACAACC
R: GCAAGTCTCCTCATTGAATCC
TNF-a N F: CTCTCTCTAATCAGCCCTCTG
R: GAGGACCTGGGAGTAGATGAG
GAPDH AN  F: CTGCCAACGTGTCAGTGGTG

R: TCAGTGTAGCCCAGGATGCC
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2.5.7 A AERI T 381 Occludin £ 1314
WA 4 H A A R, SRR PURBEE
3% XK IE BB E I E 25 min M IMiEE H)E,
Jin Occludin $itf& (15000, —#i, DAB &, 7
AREEG, TEME UMK )E, fH Image
J AT B AT
2.6 ‘AAESCIS
2.6.1 ZiffulE3E  Caco-2 4HMfIFH & 10% FBS #11%
XA DMEM 15773, 1837 C. 5% CO, fE5 7%
TR IR . MMRAEKIARE], 52 d B 1 IR
FRFE, FFLLL T 4 BT AE AR
2,62 JpiEBEREIAEALSI  BONEAK IR Caco-
2 2 AR, AR A 2 X105 4Y/mL,
AT 24 FL Transwell $R/N=E (PET K, 6.5 mm,
A2 0.4 pm) H1, BEIK 0.2 mL; FEIA 0.8
mL SE4RE I . HeRh 24 h JE IR E s R 5
1, FHES 1R, FREERE, 52 B,
oA H R R, R H B SR
Bi9%21d )5, $EHC TEER {EI%HNE] 500 Q-cm? LA I
() AR B B2, IO\ 20 ng/mL TNF-a %55 24 h
T T B R A A
2.6.3 MTT Lt 4ffifFiE % ¥4 Caco-2 LA
5X10° NALEERT 96 fLER, T-37 C. 5% CO. 5%
FRAAR R 240 BEJS, SEHCAE A A E CPE
(0~240 pg/mL) B(FE {2 H (0~400 pmol/L) [FE ML
THAERNRE IR, AREEIE 24 h, KEBRER)E, W
B3, SFLIIA 100 pL % 0.5 mg/mL MTT 3
fbEEFREE, BEOLIE 4 ho B 150 pL —H %
WA S, A HEEFRAE 570 nm AR
EWCE (4 H, IHHEARAIEE.
MPAFTE R = (4 05— A 2e)(A e — A 211
2,64 THKEY) SLESN 6 4, EEFE 24 he
XFHRZH: Transwell b= N N EIMASERET 73 B
PP . RSN AERERE RIS, FEIMAE
20 ng/mL TNF-o FJEREE 7238 CPERFIEL:
FEIINE 120 pg/mL CPE [FJEREESFRIE, F=EIMA
£ 20 ng/mL TNF-a [5G 775 CPE M7 &4
FEIANE 240 pg/mL CPE fFERIES 7R %E, REhn
AN 20 ng/mL TNF-o [ 2ERES 7R3 B 7 FHR A&
H: E=IAE 50 pmol/L #8 f7 1 ) S atiBs 77 3,
TEMAR 20 ng/mL TNF-a {3ER R 5L, #5 5 H
EAEA: EEIMAE 100 pmol/L ¥ Bz 17 i) L fiti 5
FiHE, FEIAE 20 ng/mL TNF-o (LRI FEIE .

2.6.5 40l TEER WllE 1E Caco-2 #1457 21 d
J&, F PBS ¥k 3 K, fEXTRFLE. REIMAAF
AR FRAH [R5 IR, T 70 24 h, iK% 12,24 h ] TEER.

TEER =(TEER 45— TEER 2¢) X 4
TEER s N & A FE M FH ; TEER 0 NAN S 20 it 6925 B HELRH
A N Transwell L A EREIA R TNA (ecm?)
2.6.6 ZHFEEVERN Ed FD-4 ANSVENE
Caco-2 240 i 55 8B M . W SR s 77 3 5 , ] HBSS
Ve 2 W, M E=EHMA 1 mg/mL ) FD-4 0.2 mL,
6 h JEWCEE T = A 100 pL Wifd, SR EEbRACRI
TECTRE (R BEK 490 nm, KEHHK 520 nm).
2.6.7 LRGP EEEBREARES )
i A2 PBS BEiKE, FHPA FEET-20 CHHE
20 min. %4 PBS ¥ti/E, H 5% BSA =iE 41 1 h.
FEEAW, BN 50 uL ZO-1. Occludin —3
(1:500, LA 1%BSA #if), 4 CHEER. kH,
£ PBS )5, MM Alexa Fluor 488 Fric ) — i
(1:500, LA 1%BSA #kf), EOLIFE 1 h. BfEH
DAPI (1 pg/mL) #Y644% 5 min, ¥ Transwell &
EINIEE A, FIHE B RO BB L Z0-1.
Occludin & H M50 5RIEIE .
2.6.8 qRT-PCR ¥l ZO-1. Occludin. Claudin-4-
IL-6. TNF-a [f] mRNA FiE/KF HRECE 40 e
RNA, i#50 cDNA. 1% “2.5.6” TR J5ikAal
5 H R ARG R IA
2.6.9 ELISA 4 & 1IL-6 KF 424
T 24 h )5, WdE G, 3000 t/min £5.C» 10 min,
WHE B3, 4%l ELISA G & U6 BASI 1L-6 1
KF.
2.6.10 Western blotting f& il c-Src/Akt 8 i AH % &5
HRIE KA RIPA RN aER, &
BCA £ &AM . B 30 pg &AM T SDS-
PAGE Hijk 5 % PVDF £, H 5% BSA /4] 1 h,
SN p-c-Sre (1 :2000). p-Akt (1 :2000).
GAPDH (1 : 10000 #ifk, 4 CHELR. KH,
BN HRP FRiCHI—Ht (1:10000), Z=EEE 1h,
B RUE . BE E A O 0 B G2 PR b AR
EE A, 2B S c-Sre (11 2000). Akt (1 & 2000)
Puik, AT IRER. H Image J 8B & K
FEAE, LA p-c-Src/c-Src A p-Akt/Akt {EHIFA & A
FRAL 7K
27 SItFEST

B R A IESS M, RAX+sE
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7~ ¥ GraphPad Prism 9.0.0 B2F 5 sSE3e i 4047
e 5 M 22 B, B K A One-way ANOVA
8¢ Two-way ANOVA #7401 244K0 56 -
3 #R
3.1 CPE ERS 7

ST E S| CPE (L3t 84 Ay, Hb g
AN IRIEBR P S w3 B e o (L&)
28. 45. 46. 51. 64. 76. 78. 79). CPE f{j{L2~
R4S LB, 3L 66 4N, W 2R EE R
Z WA ER S, L3640, WIIFER.

RERRAE: HER-C-HEH I 114, ngeR T2 45

FE-O-FEFE 7 A, IR RH . il B 3
BEBZE 10 A, iz s e id-O-0E e A oS, Wkg
R BRI, R 2 A, AE

HARRMEXHFHE R, Wb, ¥ frgERR
8N, AR TEOKAREE; MR KA HLRE 71,
WIFFIFIR « ZRIRER; DA A WBal = Jh R R B R AH A7
KL, HERL 1B, fE PN CPE A BT
L1, RAE R R S B T E LA 2, (S EAE
FRENE 2,

71~73

77

68

4041 4g 74
39 ¢4
44 |ho 60

T ¥ T . 1
20 25 30

E1 IE A f2 B) BFEXT CPE 2BFR
Fig.1 Total ion current chromatogram of CPE in positive (A) and negative (B) ion modes

72 77

0 5 10 15 20 25 30
t/min

t/min

2 F A f1 B) BFEATRAMNBREASFRE
Fig. 2 Total ion current chromatogram of mixed standards in positive (A) and negative (B) ion modes



F8 B 2026108 $57% B 198  Chinese Traditional and Herbal Drugs 2026 October Vol. 57 No. 19 « 7673 «
% 2 UPLC-Q-TOF-MSE £E CPE FHILEFERK 5
Table 2 Compounds in CPE identified by UPLC-Q-TOF-MSE
o . R NE-EREN V- EREEN
%5 mmin A NIR S ) BE (X109 T i) BE (X109
1 0.82 ¥ CoHisNO2  168.101 3 -3.8
2 1.03 PR CeHs07 191.019 5 -1.0
3 442 iR HE CisH1509 341.083 6 -122
4 579 FERE Ci6H1509 353.086 6 -33
5 6.18 WiERR CoHsO4 179.030 7 -23.8
6 6.63 2-(E)-O-PFIEmE-D-F- 7.0 R Ci6H1s011 385.077 2 -1.1
7 729 KB E-6,8--C-H % HiH CH30016  611.1612 0.9 609.147 2 1.8
8  8.07 4¥T2 CyH3001s  595.166 7 1.6 593.1514 0.4
9 8.28 5-O-BZRMEZE TR C17H2009 367.102 7 -2.0
10 8.53 & X HK-6,8--C-Hi A HEFF CsH32016  625.1773 1.6 623.161 5 0.4
11 8.71 BRI -4-0- i E T C3HaO19 7412243 0.8 739.205 1 -54
12 8.85 ABEFK-2,4-HIfk CsH32016  625.1770 1.1 623.163 0 2.0
13 9.17 BEHF CaHo011  449.108 0 0.3 447.093 3 -0.1
14 932 ZFEY CaHoOn  449.108 2 0.9 447.093 2 -0.2
15 9.33 [ #RfL Ci1oH1004 193.047 3 -17.1
16 10.03 EXRRH /B L IRF CyH2015  597.1816 0.3 595.166 8 0.0
17 10.16 #3HIFR-O-AHEH CaH2s014  565.1500 -12 563.137 4 -5.7
18 10.19 FER-8-CHIE T CaH20010  433.1129 0.0 431.097 9 -1.1
19 1037 =T CyH30016  611.1626 3.2 609.146 5 0.7
20 1038 FrEERAAE CaH300s 4712019 12
21 1041 FPBEER-17-0--D-HE M H C3HpO14 649.250 2 0.1
22 1058 AAXY CrH3001s  595.166 8 1.8 593.151 1 -0.2
23 1096 FEMHEE CpH201 463.1202 -7.1 461.108 1 -1.9
24 1110 HFMAZR-6-C-HE T CpH20n  463.1235 0.1 461.108 2 -1.7
25 1117 FWKRE C16H1206 299.055 1 -33
26 11.30 HFMARE-S-CH% M CpH2On  463.1236 0.3 461.109 0 0.2
27 1144 W ZEHTH CyH»Onn  581.186 8 0.6 579.172 5 1.0
280 11,71 =R L= RS ER-7-0-% % pi CxHuOn  493.1330 22 491.119 2 -0.6
29 11.88 FRER-3-0-E/MEY CasH22016  625.1799 5.1 623.162 2 0.7
30 12,18 FHFMARH CasH»O15  609.1817 0.5 607.167 7 1.4
31 1239 BLE CasH34015  611.1978 1.3 609.182 9 0.7
32 12.64 53-T§EE7 4 T HE CiHu40s  315.0859 -14 313.070 8 -32
330 12,96 Fibs A CasH34015  611.1978 12 609.183 7 1.9
34 1297 BER CiHisOs  303.085 1 -4.1 301.067 6 -13.7
35 1371 ik CasHu409 5152279 0.6
36 14.04 KM EE CasH3s010  533.238 5 0.6
37 14.05 WEARMER-17-0--D-FI & H Ca4HasO016 711.2915 6.4
38 14.74 FEHIEA CaH3007 455206 7 0.7
39 1475 BAAEA-17-0-B-D-%i i B C3H4013 633.255 7 0.7
40 1545 HMREE CasH34O1s 595202 8 1.1 593.189 0 25
41 1545 RELER CigH140s  287.090 7 25 285.076 1 -2.6
42 1552 7-$3-35,6,8- 00 HAE L EE CioHis07  359.112 1 -1.1
43 1626 3-§5%:-5,6,7-= AL B E/3-FEH-5,7 8- = AR EHT CisHisOs  329.103 5 4.6
44 1639 WNHERE-FZIL- BRI B BEA-O- —pEEY CyHaO1s 7732253 -45 7712183 5.4
452 16.55 —FFEDY R ILHER CioHis0s  375.1070 -1.1
460 16.75 B = FEILHER CisHisOs  329.103 5 4.6
47 16.83 7-$23-5,6,8,4'- VY F A R CioHisO7  359.1126 0.3
48 16.92 HHEEII C3Hs3N709  728.401 7 54 726.387 4 5.8
49 1723 LXEEHE CiHiOs  301.070 1 -1.9 299.054 9 -4
50 17.62 4'-¥p3:-5.6,7,8-I F AR H H R CioHis07  359.1116 2.5
518 17.79 HH = B A LT CisHisOs  329.103 5 4.6
52 17.94 6-3%25L-5,7,8,4"-J0 F AR L 5 iR S b Ak CiHis07  359.111 8 -1.9
53 18.13 Ml EE 3 -3-0-F R RS- B A B CxHaO1s  725.230 3 22
54 1820 4-$23£-5,6,7,8,3"- T H A L EE CoHo0s  389.1209 -5.6
55 18.35 6-FiKk-57,8.4'-I F A L #E /B H 1A CioHis07  359.1122 -0.8
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o . N 4 IEE P RSN
WS te/min B NTR S0 ) B (X109 I (nlz) 2 (X109)
56 18.40 5,6,7,3" 4'-H H AT KR CxH207  375.1409 -8.0
57 19.25 7-$53E-5.6,8,3 4'- T A FE R CaoH200s  389.1209 -5.6
58 19.54 MEERI C34Hs3N709  704.398 6 1.1
59 19.57 S ET A B CoHo07  373.1278 -1.0
60  19.92 3§56 3E-5.6,7,8,4'- L AR CaoH200s  389.1209 -5.6 387.107 9 -0.3
61 20.10 8-#£4£-3,5,6,7,3" 4'-7~ B FE # CaH2209  419.1328 -2.1
62 2048 7-#5£-3,5,6,8,3" 4"/~ H AR FE # CaH2209  419.1332 -1.1
63 20.57 5,7,3" 4'- Y F A5 T CioHis0s  343.1190 4.1
64*  20.82 FAFRHEN F A T CaHn0s  419.133 6 0.0
65 20.99 5-$23-7.8,3" A'-J B4R JE B CHis07  359.1121 -1.1
66 21.13 G CoH207  373.1279 -0.8
67 2123 5,6,7,4'-Y B 4 FE T CioHisOs  343.1171 -1.6
68 2137 SR CaH300s 4712017 0.7 469.185 0 -2.7
69 2231 5,6,7,8,3"4"-75 H 4 2k 3 ot i C2iH24O0s  405.154 0 -0.9
70 2243 4 8- FpH35,6-= B IE CisHis07  345.096 5 -12
71 2282 NIBRE S s CaH2O0s  403.1390 0.5
725 2294 NIBRE % CaH2Os  403.138 3 -1.1
73 2299 5,7,8,4"-0 B L CioHis0s  343.116 7 2.7
74 23.12 3,5- 2§54 6,7,8- DU FVAE I i CioHis0s  375.1070 -1.3 373.092 7 -0.6
75 24.05 3,5,6,7,8,3" 4"~ H S Jk 5 CH209  433.1492 -0.2
76* 2458 B U R A CiHis07  359.1120 -14
77% 2475 & CoHo07  373.1278 -1.1
78 25.50 L 28 I3 ] CiHis07  359.1127 0.0
79 26.26 7N AR BTG CaH20s  403.1383 -1.0
80  26.44 5-$234-6,7,8,3' 4" 11 VR S 5 CaH200s  389.129°5 16.4
81  26.65 5-$2 37,3 4= HUR LT CisHig0s  329.1030 4.6
82 2741 5524343 4 567N AR S CaHaOs  405.153 4 -2.3
83 2775 P R CaHnO0s  419.1335 -0.3
84 2846 ¥ &B CioHis07  359.1119 24

a AW IKTEWRE T S R ARY, b A5 B L W 5 TR A4«

a is a component first identified in Citri Reticulatae Pericarpium, and b is a component confirmed by comparison with reference standard.

32 CPEHFEHLAMSEE ( phosphatidylinositol-4,5-bisphosphate ~ 3-kinase

CPE W 4 FhEZH PR S CEFMBET .
B MR 2 KD BIiE 505 518 5.60-
26.65. 4.60. 0.22mg/g. i, BEHMEELE
SHAL, EERMEE . NFRERKRZ, MiksR RN
TR Y -

3.3 ETHEEREBEK TS AIEF S

it TCMSP 3 E ks 2] CPE W&t
18 Fh, ZEJGHM 15 Fh, 9B ETE. &
e EHPSEEEN . MUOREEE. FEMIERE. KRR ETE
A SRR, R2E R R IR
FEHAK., GHRIR. 56,73 4'- 10 H AL T
5,7,8,4'- VU H S LB, 0F MR AT 3R 336 N5 M
GeneCards A1 OMIM 45 FESREL FD i 48 55 2 043
Ao W 3-A. B fin, BURSESASIE N A
171, A g “T5 1 oy i -5 7 2% . ] 3-
C. D fli7n, PP MM iR, #0088 55 136 SRC
i G BE UL EE 4,5- B R 3- B AL W o

catalytic subunit alpha, PIK3CA). & JLEZ-3-1 M
WAL 1 (phosphoinositide-3-kinase regulatory
subunit 1, PIK3R1). AKT1. HRas Ji## £ (HRas
proto-oncogene, HRAS) MM Z /A 1 (estrogen
receptor 1, ESR1) %5, $2/RIX LL8 & v 58~ CPE ¥R
J7 FD HIOHETT .

WK 3-E fran, GO LifeE £ R, £
2#id#E (biological process, BP) 3B K figi B 250
ARG T AR TR
¥ R BEAR T JUUEE 3-8 (phosphoinositide 3-kinase,
PI3K) /Akt {5 5 ¥ S IEFIEE 50 14K
(cellular composition, CC) =g 4 T i i & 52 4
EEY); T IhRE (molecular function, MF) F %
WM =R IR (adenosine triphosphate, ATP) %5
B M EERETE . i 3-F s, KEGG ks
Eothiirn, CEEAREEE TR EFEAKR
TRARME TR PR FRAARME T, LA
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A B
FD CPE P R N
1872 171 165
E
== BP
= CC
801 wmMF D
& 60
w40
20
0
%%ﬂGQ%H%GQ QXD‘E_E_‘QQ:E Z\bbz\wb‘a\wwb
U227 EuEEs FLfEEEEaLE FEfElfiiss
§ETT 853387 E5doEE85as SYIEEEEEST
288858558 gss > 5533 uooo&oo@'gs
PEEEU PR 2EE S55 £ 5UBZ FEifbiiESE
S2Z8¥s"524 E5Z ¢ B 0§ EES5TE5cKEE
5 & s2 g 52 £88 & E gaz2 o =8
FEF2EY FEE 2EE B § B33E E:73:
50 2.8° g == o 8 . =S
22292 2B G RE2E £7 14
=1 _ =3 - = g =2
BEEEE i3 g £ %8 "%
SEE8EFE Z8E £ s Z5 £B g
OQ.S§::° 'Eo 228 g &
S5288%8 = a =
E237 EE 53 % B= [}
£5% 25 7% = %
2 EE B = =
1) 2= 3
é ZE R= F insulin-like growth factor receptor signaling pathway * ®
= a3 g negative regulation of apoptotic process * ®
é 5 insulin receptor signaling pathway * ®
’ peptidyl-serine phosphorylation * * ~lgP
positive regulation of ERK1 and ERK2 cascade - ®
epidermal growth factor receptor signaling pathway - ® I 10
positive regulation of phosphatidylinositol 3-kinase/protein kinase B signal transduction * # 8
ephrin receptor signaling pathway * @ 6
positive regulation of cell population proliferation - g
protein autophosphorylation * .
protein phosphorylation * o
platelet-derived growth factor receptor-beta signaling pathway 220
collagen-activated tyrosine kinase receptor signaling pathway - ®30
vascular endothelial growth factor receptor-1 signaling pathway - ®40

platelet-derived growth factor receptor-alpha signaling pathway -
signal transduction -

macrophage colony-stimulating factor signaling pathway

Kit signaling pathway

positive regulation of smooth muscle cell proliferation -
brain-derived neurotrophic factor receptor signaling pathway -

L]

1X10712

3X10712
FDR

A-CPE {51 FR ML S FD BOWEL AR B- “IE I -SE 55500 7 2% 1&]; C-CPE &5 FD JE[A#LT; D-PPI M4 K; B-GO & HT <

l; F-KEGG il g £ ira .

A-intersection of active ingredients’ targets of CPE and FD disease targets; B-“active ingredient-target-disease” network diagram; C-common targets of

CPE and FD; D-PPI network diagram; E-bubble plot of GO enrichment analysis; F-bubble plot of KEGG pathway enrichment analysis.

B3 CPE ;AT FD HIMEHIRZ 5347
Fig.3 Network pharmacology analysis of CPE for treating FD

F 4G BE A IE R AR . 4B AN T OB B g 1

BERR AL SR T R AR R . BRSO, CPE

(extracellular signal-regulated kinase 1, ERK1)/ERK2
PR IE S . PI3K/AKt 5 55 S IE . £
AK R TGS @S M/AMRATA A K T 52k
fE 9. B N EAEKE 728G T, &

A REET IS c-Sre/Akt S5 5B, (et P ALgn
Muzhie. McEBshl, LREEEREARIE.
1BE 1 IR BE B HIER R 2OE . M R 15
X FD HIEIT1ER
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3.4 CPE ¥t FD KERHETIER KX AAE FRERIS200
3.4.1 CPE Xf FD KA &R W& 4-A.
B fiw, SRR, AR 2 e R O O B g A
5526 KR R KOE R BiggE, SR
LR E 5 (P<0.01), EIEHLEFRN (55 46 KD
AR B TR (P<<0.001). FiR&ERFE
B, WL BRI & AR &, IS T FD
KR AEKIS 578 75 . WK 4-C fin, 42
14d 5, SR LCEL, %45 25 4 B MEPE K B
RS EE TR (P<0.05. 0.01. 0.001), #K

A B
4001 e - 400 -
- A wok -
300+ 300+
0 Hkk 0
; o
HE’ 200 @ 2004 i
& &
100 100
0 T T T T 1 0-
0 10 20 30 40 50 Mt
#d

A-IE B AR AR R E 2 B-E A RN R AT s C-4 2545 R K SRR T 5

SREMAHE: *P<0.05 *P<0.01 ***P<0.001, FE[E.

CPE W &% f# FD FrEiii g 3G K4, I 5257
AR

3.4.2 CPE Xf FD KRS EMYOKERIZM Ul
Kl S FioR, AT B (55 47~59 KD, HAIAH
KR BRSNS T XA, PoKERS:
TR, SEMA L, SAAARREEE
AR EIA A FFE R S, Horh CPE &iif &= 4k
SR, BB 20 T4 . W CPE B
B FD KR PS5 S8R, (284t

I=A
w2

& 4|
HHLAERE -
C iy
it Y ZWALER
pogie] 500~ CPE0.1gkg' CPE0.2g'kg! mmCPE04 gkg!
it
4004
kk
]]lﬁ 300 it sk
s = e R
& 2004
100 I
! O_ T T
e A W

xR #P<<0.05 #P<<0.01 #*#P<<0.001;

A-growth curves of body weight of rats during modeling; B-body weight of rats at end of modeling; C-body weight of rats after administration; *P < 0.05

#P<0.01 *#P<0.001 vs control group; “P<0.05 **P<0.01

**P <0.001 vs model group, same as below figures.

El4 FBEKBRHERE (Xxs,n=6)
Fig. 4 Body weight of rats in each group (Xt s,n=6)

A
T
35+
30 P s ®
20 x A ' 20
e - EmA A W > 1]
& 254 P& " m -9 “./-_ 4
= @ ] —— H
@ @
20
15 ! ] T L] T T T T T T T T T T
47 48 49 50 51 52 53 54 55 56 57 58 59
#d
B .
T
100
80 = o
— —
£ 60 s £
1§ S e 15
RVADTE Lo Siaie SSINEE S SRS L S ¥
£ =
20
0 T T T T T T T T T T T ] 1
47 48 49 50 51 52 53 54 55 56 57 58 59
id
5

55 WA
" e pagit
204" w—=  Z P bt )
R EZ21 Al
15 CPE 0.1 g-kg™
. = CPE 0.2 g'kg™’
- CPE 04 g'kg™'
5_
0 T T L) T T T T T T T L] T T
47 48 49 50 51 52 53 54 55 56 57 58 59
t/d
e
. A1
-
60 ST
w ool 'Y CPE 0.1 g'kg™!
401,32 o ENE & e CPE0.2 gkg!
= -,l,- R ® CPE0.4 gkg
204
0 I T T T T T T T T 1 T T T

47 48 49 50 51 52 53 54 55 56 57 58
t/d

FERARIRAENHERE (A) FIRKE B) (Xts,n=6)

Fig. 5 Food intake (A) and water intake (B) of rats in each group during experiment (X £ s, n =6)
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3.43 CPE Xf FD K BHZFAMVNMHEE R ARSCEAFMER] FD KR EHEE R, JFHE5m
Wl 6 i, SXTIRALLCEL, BORAMENE KM NMipHERERE DT, ATEaE FD K B fEh 1 E AL
PER BB HE AN i % B FR(K (P< 3.4.4 CPE Xt FD KR B HZURE =M s
0.001); SHRALLE, ZHEILEIHMCPE . & 7 fon, SAKREFREWH R EE, LR
IR AEYE S MEE R B HE R R R E T (P< HFIEST, IAOIEES IR, AR WU BB |
0.01+ 0.001), %25 25 ALAEE e MEPE K B /N it 5 %%%éﬁ&%ﬁéﬁﬂﬂﬁﬁﬂﬂ PAESEREN, AR

ISR (P<<0.05. 0.01. 0.001). B CPE #¢ FESLH FD R KR B ZH 2R W R 528 TP AL o

XfHE m— E20 Al M — EATVALT]
80 1 CPEO0.1 g'kg™! CPE0.2 g'kg ' mmm CPE0.4 gkg! 80 CPEO0.1 g'kg™! CPE 0.2 g'kg ' mmm CPE 0.4 g'kg™!
sgp FHE .
60 o 60 *
= =
40 - 40
= R
B Z
20 20—
0 0
f’ﬁ i ME
6 FHHEKRRBHZRF/NFGHEHAE (X+s,n=6)
Fig. 6 Gastric emptying rate and intestinal propulsion rate of rats in each group (X + s, n=6)
SR sl E2uavall| CPEO0.1 g-kg™! CPE0.2 g-kg™! CPE 0.4 g-kg™!
T
HEPE ficks
" 200 um WA

..... At ' o t e

7 FHRAXRBALRFEFETN (HE, X320)
Fig. 7 Gastric histopathology changes of rats in each group (HE, x 320)

3.4.5 CPE X FD KR 48 12 43005 BE 2= (1) 5210 P HE BRI B2 (P<<0.01. 0.001). DL L
wE 8 Fion, FAHRR T FEREIHE  S50RW, CPE A MIEE FD KR+ = mdi e

MIBERE . Bt IFEEE SRR ME ARG . ML Btidi.

R fe g s Hooe ke, B ZESMR 3.4.6  CPE X FD KRG LPS Al DAO 7K-FK)
If, BEEMRREHRA], KE¥5, WRMRE  m G 7T, DAO 5 LPS WS
B oA, RRH KRB TBAT HTWMImEERE DG, HoK-F ] R b
B, WK 2, RERESRESREIERER B0, mEEm & A ERBA0. W 9 ik,
i (P<<0.05), [EA =M AT WLEE 1) 2 M 40 s xR b, AL R R IMIE S LPS A DAO 7K
MR PRECER D o Ailiet. K4+ 14d 5, FREZFTE (P<0.00D); SEMANEK, K444
FHFERIIRRAFEEREE, REREY KERIMES LPS F DAO /K5 2 2 L (P<<0.05.
BE, H CPE d. S ErE M KRS 0.001). F8] FD KRN T BBl I 5 50 | 1855
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