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Abstract: To explore the laxative effects of aqueous extracts of Amomum kravanh (AKAE) and the associated
mechanism on mice with constipation, constipation models were established by intragastric administration of loperamide. A
control group, a model group, and three treatment groups (300, 600, and 900 mg/kg) were established. Defecation tests and

small intestinal motility tests were carried out, and the effects of AKAE on the regulatory genes associated with intestinal
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water secretion, gastrointestinal motility, neurotransmitters, colonic inflammation, and intestinal barrier were analyzed

using fluorescence quantitative PCR. The results showed that regardless of the dose, AKAE relieved constipation in mice.

In particular, a more significant improvement was observed in the high-dose group [900 mg/(kg-d)] than in the other

groups. AKAE at 900 mg/kg/d significantly shortened the time to the first defecation (black stool) in mice with constipation

to 211.54 min (P<0.01). Additionally, the gastrointestinal transit rate increased to 63.95% (P<0.01), and the stool water

content was increased to 58.23%. The number of fecal pellets increased to 21.09 grains. Furthermore, AKAE significantly

upregulated the mRNA expression levels of mouse colonic motility factors, including c-Kit, SCF, MLCK, smMLCK, and

5-HT neurotransmitter receptor 5-Hr4 (P<0.05). AKAE significantly downregulated the mRNA expression of AchE, iNOS,

and VIP (P<0.01). AKAE inhibited the loperamide-induced mRNA upregulation of the colonic inflammatory factors MCP-1,

TNF-a, and IL-6 and reversed the downregulation of the mRNA expression of the intestinal barrier factors Muc-2, ZO-1, and

occludin. The findings of this study serve as a foundation for the application of AKAE and for future studies of the laxative

mechanism of A. kravanh.
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Table 2 Primer sequences for quantitative real-time fluorescence quantitative PCR to determine functional gene expression

A B 2 AR

sl 3l (5't03")

RPL-19

L% GAAGGTCAAAGGGAATGTGTTCA
TFi#: CCTTGTCTGCCTTCAGCTTGT

Famfe A KB T2 (c-Kit)

Ei#%: CAGAAACCCATGTATGAAGT
Ti#: CTTTCCAAAACTCAGCCTGT

F e F (SCF)

L% CTCAGTTTTGTGGCTTCGTTTA
T i#: CTACCATGTCCGATACTACGAC

WU E G 284 (MLCK)

L4 GGACTTTCAGCCTTGTGAT
Ti#: CGCAAAACTTCCTTCTACTGTC

PR G 2445388 (smMLCK)

Ei#: AGAAGTCAAGGAGGTAAAGAATGATGT
Ti#: CGGGTCGCTTTTCATTGC

5- & AR 2a (5-Htr2a)

L% CATTGCGGGAAACATACTGGT
TFi#: CCAGCAGCATATCAGCTATGG

5- & ek 3b (5-Htr3b)

Li##: CTGTCTACCTGGACCTTTGCG
Ti#: AACTCATCGTTCCAAACCTCTC

5-H# e 4 (5-Hrd)

L% AGTTCCAACGAGGGTTTCAGG
Ti#: CAGCAGGTTGCCCAAGATG

CBLRe BB B (AChE)

Ei#%: CTCCCTGGTATCCCCTGCATA
Ti#: GGATGCCCAGAAAAGCTGAGA

HF A — R RE B (INOS)

L% GACATTACGACCCCTCCCAC
Ti#: ACTCTGAGGGCTGACACAAG

A F MR (VIP)

L% AGTGTGCTGTTCTCTCAGTCG
Ti#F: GCCATTTTCTGCTAAGGGATTCT

F Az mAANEG -1 (MCP-1)

L% TTAAAAACCTGGATCGGAACCAA
Ti#F: GCATTAGCTTCAGATTTACGGGT

P9GSR0 F -a ( TNF-a)

L% AGACCCTCACACTCAGATCA
TFi#: TCTTTGAGATCCATGCCGTTG

G~k -6 (IL-6)

E#: GTTCTCTGGGAAATCGTGGA
TFi#: TGTACTCCAGGTAGCTA

#&8 2 (Muc-2)

Ei#: ACGTGTCATATTTGCACCTCT
TFi#%: TCAACATTGAGAGTGCCAACT

40 & a8 -1 (ZO-1)

L% TTTTTGACAGGGGGAGTGG
Ti#: TGCTGCAGAGGTCAAAGTTCAAG

we%8 (Occludin)

Lbi#F: ATGTCCGGCCGATGCTCTC
TFi#: TTTGGCTGCTCTTGGGTCTGTAT

KiBiEEZE 2 (Agp2)

L% ATGTGGGAACTCCGGTCCATA
Ti#: ACGGCAATCTGGAGCACAG

KiBiE & A 3 (Agp3)

_Ei#%: GTCAACCCTGCCCGTGACTTTG
Ti#: CGAAGACACCAGCGATGGAACC

KiBiEEZE 4 (Agp4)

Ei#%: GCAGACAAGGTGCAACGTGGTT
Ti#: GGCGGAAGGCAAAGCAGTATGG

KiBiEEZE 5 (Agps)

Ei#F: AGAAGGAGGTGTGTTCAGTTGC
Ti#: GCCAGAGTAATGGCCGGAT

22



MK ERBHL

Modern Food Science and Technology

2025, Vol.41, No.2

2 RS

2.1 AFEARDAERDRRA BT
T 89 % 9]

25 R 1 FroRe ARE6 IR A AN B EELAE IR
W NES) (B 12, $ERE. YOKEDL SIS 25
HHMIREEZER (P>0.05, B 1b~1), Ui
F A ANR N R . POKEEIERE LA 5 b ik
JRATK M o

22 BEEARN T BORERD BB HEATH

a Or o mpEm
- B
-w- KR
w S e iR
1 -o- EEY
E 30t
37
OT Il Il 1 Il Il 1 Il
2 4 6 8 10 12 14
FHimt I / d
c 61
=z
5 4r
3
E
i 2|
<
B
0
THMA O BREA KAEA hREd SRR
ZH 5
e 47
)
2 st
i
=2t
€
]
1
=)
=
0

BRI ARAIRA iR mEA
)

FEAH

WK 2a i, 52 A4 (211.08 min) AL,
A5 TR 25 () 1 ORL B AN UR) 5B 4 0 & 281.43 min
(P<<0.001), =% BH{HFA/IN B AL G L e Bl [A] B
ERR AL, MK (220.33 min). ' (193.75 min)-.
i (211.53 min) 7] 5 20 g R 22 0 ) ] 35 I 35 BRI
(P<0.05), WA EZ=HAKYF, R AGEKEY
REE IR UF () s /N BRHFEAT . e, R B W5
7B 4 AR R 3 G R/ BRI S KR S AL
B RERIEER (P>0.05), {H &7 EHIEM
TKER 58.23%, KiECHN 21.09 ki, HIEMEE
g, TR ARG A (K 2b & 2e).

b 10r

111

FTEMH B GIEA bR SRR

1

FTEMH  BRA GIEA R SRR

1

THA B AR bR &sREd
)

POKE / [mL/(d- R)]
£ [*)) oo

S

S (=)
(= [=)

FREBR /R / (mg/g) @
3%
(=]

[=)

—_ —_
(=] w

B R AR / (mglg)

1 NRIR BRI IER T ER

Fig.1 Changes in diet and body indexes in mice

23



MK BERBHL

Modern Food Science and Technology

a 300

- biiaid
*k
ok
2001 *ok
100 I

TEMH  ERA GEA R SRR
#15)

il

TEA B CAEL bR e
#15)

R BAE E] / min
(=]

[=)

W

FEAFRIEL / FL
S

2025, Vol.41, No.2

b s0r
o 60}
< a0l
<ﬂ:[
st
M a0l

0

TEMH  ERA GEA R SRR

A

1111

BRI ARAIERA PR fEa
#15)

0.05

o

0.04 -

0.03

0.02

FRRIFEE /g

0.01}

0.00

FEHH

23 HEAARYTEERBERND LA
HiE%

W18 38 2R AR RV R R R — N R
PRl N B A R PEA T R KSR R R /N B 1
RS, MEiest T R RN RN K E L
TSRV HEE PR RS . ARIE I 3 S PTR, 58 A
FUHNRI MK ELEEZER (P>0.05, K 3a),
ATHERR /NG XN IR Bh s R, kA, 5
T HH (73.62%) HHE, BAH PSR B
ETRPEE 44.50% (P<0.001), £ 0K 4ab
S BV R B E BT I R AR, 5
N 53.58%. 62.25% 1 63.95% (P<<0.01, [l 3b fl
30), HETEAH. MHEESES RIE R KIEY
CIRTE 2 =R ANl = 7B R et I [T S

24

B ERE KR ER/NRHMES BRI
Fig.2 Effect of AKAE on defecation parameters in constipated mice
E: B AU, #H#P < 0.001 3 HARRIZIEL, **P<0.01, ***P<0.001.

IR AT —E B i sh e 11 R A =K
SEW AT DL fie HE A /N R B e s g 7 Ak 21 il
fEfEM .

24 AT EAEYIERNREE KR E
B 3 F &k B AR A

KIBIEE A (AQPs) &4 M s /K&
HI—ANEKE, BT KB S E A s
KEER, 5E i w4 4551
Frow, (BRI /N R &5 17 Agp2. Agp4 Agqp3-
Agp5 1) mRNA £k 5%, H KRV GHE A
Mg, HEREEER (P>0.05). X5 Lk
FEEIKRBL R —E, RO KR E /N
BRL4E 7 N K 23 3 WA — AR R, (B AT BEAS 2 s /)
B Rib 1 2 LR A



MR ESEHE Modern Food Science and Technology 2025, Vol.41, No.2
a 60r b 80
o 60f
E 40 - E T

— M

g 40|
#
f 20+ =

B o0l

0 THA  BRA AR AR SRR 0 A BRI RS PRl EE Al
285 2R3

TR WWWWWFWWWIWWWWWTWWWW 8
W

14 15 16 17 18 19 20 212223 24 25 26 27 28 29 30 31 32 33 4 35 36 37 38
= = o ST

i T A T T AR AR ARl
34561]9[0“1213[415 16171819202122232425261728293031323343536373839404142

J

WS O AR T AT T M 21

BAEA - "s‘: ':

3 El_L%*?EMJX‘HEMIJ\»WJ\H%%ZdJE’JE’lll']
Fig.3 Effect of AKAE on small bowel peristalsis in constipated mice

N

E:(a) K (b) Bttt g, (c) SHiutiE . 52 G4k, ##P<0.001 ; H5AA AL, *P<<0.05, **P<<0.01.

Agp2 mRNA levels

Agp4 mRNA levels

DERS

150 b 15-

X 1.0F
05f I ' T 05)
0.0 0.0

it [EE kN ’ AN [ 2o [EElk il
45 A5

[

(Relative to RPL-19)
Agp3 mRNA levels
(Relative to RPL-19)

1.5F

(¢}
[oN
n

P—O 097 9

1.0+ 1.0}
i I £ ‘ I
00 ) ] BT

A5 A5
E 4 A ERKRMIHER/NRKEEER B mRNA RIiEHF 0T
Fig.4 Effect of AKAE on mRNA expression of AQPs in constipated mice
BALEL, #P<0.05.

(Relative to RPL-19)
Agp5 mRNA levels
(Relative to RPL-19)

25



MK BERBHL

Modern Food Science and Technology

2025, Vol.41, No.2

c-Kit mRNA levels
(Relative to RPL-19)

smMLCK mRNA levels SCF mRNA levels
(Relative to RPL-19)
>

MLCK mRNA levels

(Relative to RPL-19)
>

Fig.5 Effect of AKAE on mRNA expression of gastrointestinal

o
)
(9

0.0

on

0.5+

0.0

(@)

0.5}

(Relative to RPL-19)
s

0.0

o

0.5}

0.0

B 5 B E kR ERNR B B3 71 F mRNA

E: B G, #P<0.05; HAEAR 4 AR, *P<<0.05,

**P<0.01.

26

20+

0.5}

*

20

20

20

#
FEHHA R TR
A3
*
FEHHA R TR
i)
i
FEHHA R [k i)
Al
*
FEHHA R [ k=i
Al

RIZHFM

motility factor in constipated mice

25 BIEEAKEWAERDRE M HET
A [ % 34 o 9 4% 1F

g iR shRe 71N B 5 B %3l 1A G A
AR, RIS, Cajal AT B ia oh B B0
RN 4 B Wi SRS R A, Cajal 18] FAHAEAE
Wb, HRGE e 2 BIRAR .t S AT,
YR T 75 3 (AR /N SR 25 W Cajal (] 53 40 B AR 4
c-Kit S FBLAR T4 SCF 315 B3 MK (& 5a
5b). T2k 2 P Cajal W) 4H 2> 550 H 418 1%
ST L N 1kl R ez O A o e i o 2 R 2 5
BB Esh > R AR AR T i 18
FEA BRI, (AR R 25 oKt FHPE4H
LR b, RIS LR e A DG ) MLCK (18
TR T FEREC. FIREH, TEARBRF, EIRT Es
] /N B 25 1~ o LMAC 4 19 D B 428 (R -F- smMLCK
I MLCK ) mRNA &i& (& 5¢ fl 5d). G Kz
Y PiE, RN R 45 W e-Kit, SCF. smMLCK Fl
MLCK %3k o W . 15 i D Re et PRz DG I
WEFCH, R IR IE R T SCF/e-kit 38 B LA & MLCK
FH IR IR 7 2 SR A 3 i e sh A it e [
I, R G RE KRV RERE M Cajal W] 40 HU A=
WD BAIR, $Rmaimldits, 18 misak e .

2.6 HEEAEYEBAN R A E S A K
B F 35 [ 5k 34 09 ] 45

P23 I T B R ER A R A T B G S, B W
EARAGIRe A B REENER. R ER,
E i sh R 11K S 5-HT k= A %, 5-HT R #
KIET B BN BC 4, wT BiER T gL,
e AU GE . 5-HT Al 38 #0952 Fh 5-HT 2244
K A 3 4y iy WG SR I A 5k 5-HTR3 Al
5-HTR4 j& B[] 5-HT MAs52 ik, iz TiHk
. 5-HTR3 C#EIESE S B gtk T AR ST
YN DA TE i R A P, 5-HTR4 2
— M G B PRS2 R, AT A I B RN A oy
W, BT LA O E R . 5S-HTR3 F1 5-HTR4 3%
AL o B i S . EM RSP L
(e i O B, R A UM S0 4 = ] AR T K R 45 i 2 21
5-HTR3. 5-HTR4 ik, MM STC K B IR
Ao MNEHETG L, MV, BTt
HWash /. s 6 misn, HamdMt, B
5-Htr2a. 5-Htr3b. 5-Htr4 ) mRNA ik & 5 2% %
ik (P<<0.05), &HEREAKRY TG/ RE L



MK ERBHL

Modern Food Science and Technology

2025, Vol.41, No.2

Htrdr ] mRNA % ik & (P<0.01) (& 6a £ 6¢),
Pe R Al Re S O A s O I SR A S e
S-HT @A =M, 1ok, ZBEEE (Ach). —%4L
A (NO). IMEEHERMRL (VIP) 7275 18 Th ik
HEMZILT . Ach & —FNTTHEMEIER, felE
NN A, B A T R g R L R BTl
ST E IS . CHRHIEEEE (AchE) AZ&{2{# Ach
BEATIKARIRICEETRNR, "EREPEMR Ach FRZ MR EIE )T
X & fih J R PR 4 A A Y. R, AchE 13655 Bl
&, Ach [FI/KfRERUEOR, IR iGEs). NO Al
VIP J& THIfiI e, & 2 a0 i L
Weds, (#1518 migshbig kAR, HSM—80EEs
iy (iNOS) ZLH NO &, & NO —Mhr ik
BRRCT. AWFR, A E KRR R IR
T HE SIERLN R 45 AchE. iNOS. VIP [ 5%
Fik (P<0.01, KWed = 66, A G EKIEY AT
R E I TR RORE e 2 8 i T X R N KR B i 3
2 P=0.091 6
1.5F

1.0}

5-Htr2a mRNA levels
(Relative to RPL-19)

0.5}

0.0 g

1.0+

#
05) i
0.0

L] A [EFlh i)
45
2.0 *%

) "
0sl I
0.0

G =E:

R [k i)
)

o
&

5-Htr3b mRNA levels
(Relative to RPL-19)

o

5-Htr4 mRNA levels
(Relative to RPL-19)
=

d 20

#
150
1.0F »
05t
0.0

THA

it [l il
23]

AchE mRNA levels
(Relative to RPL-19)

(¢]
w
1

iNOS mRNA levels
(Relative to RPL-19)

FEHHA HEYZH
7]

[l il

=
w
1

VIP mRNA levels
(Relative to RPL-19)

THH HERIZH
5
B 6 B ErE/KRY X ERN RS BT mRNA RiZHIR200
Fig.6 Effect of AKAE on mRNA expression of

[l il

neurotransmitters in constipated mice
E: S E AR, #P<0.05; HER MK,
**P<0.01,

27 BEEKENTEEFHBERNDNRE
SRE T W R T A A

W 1 I 6% 7 1 T 4 R i 1 T e R fe R R A
B 1 B R AR T R 2 S Ul 1 S
P 98 i S N7 — 2D 1IN . E 28 R 45 7 2 R 1 L
N, O EEE R, A5 R E 4 5]
L b R AN T, T R R A5 N g T R R
THAREBEIRTY . Sun M 75 o 253 i i B8 et (R 1
WEFTH, IR 25 T A s 2 R e 4 1 ik /N R 45 1
B TNF-a. IL-6. IL-18 /K FTFE, oG4 md 40

27



MK BERBHL

Modern Food Science and Technology

2025, Vol.41, No.2

IR A Oceludin, ZO-1 (IR IL, A KAEHIE
Ffiz I8 B s 1 H . B ERE AR EA
Ji i BB i E B e R 2, 452 B0 5L A S
B, BT — R0 R 1) S A AR S
o DA R B R 1 B R e B Y ACHF L,
54 Mtk, A4 MCP-1. TNF-a. IL-6 [
mRNA #£ik B (P<<0.05, & 7a~7c), [F] 4014
INER S B T Muc-2. ZO-1. Occludin ] mRNA £
15 (P<0.05, B 7d~70). $oR/NR M AAE R
RE SN, 98 RE PR BRI T R A A R
5, BEIR T W bR oy AT RN, AR P B B S 4
2 A KL S, T IR 0 g A 1R
A UL R it R B ) B0 . 3R B (1 S R KR T LAk
KR T ot 45 & B 45403, IR B T4ERF B
g R .

251

#H
2.0+
L5t
1.0
0.5F
0.0

FEHA AL [l il
45

[

MCP-1 mRNA levels
(Relative to RPL-19)

20

L5F
0.5F I
0.0

FEHA R
45

on

TNF-a mRNA levels
(Relative to RPL-19)
S

m?‘ﬂ%iﬁ

25, _ P-00898

o

20+

1.0}
0.5+
0.0

FEHHA YA [l il
45

IL-6 mRNA levels
(Relative to RPL-19)

28

d 4

3_ sk sk ok
2_

r #

. H

FEHH [ BitEAN [EE ik
23]

Muc-2 mRNA levels
(Relative to RPL-19)

20

1.5+

1.0+

0.0 T
FEA

TR
5]

(¢]

ZO-1 mRNA levels
(Relative to RPL-19)

H

1.5F

1.0k

05t Il

0.0 T
E

HEAIZH
A7)
B 7 B EREKRYIHER/NRAIE M E FEE T
RIZHIRI
Fig.7 Effect of AKAE on inflammation and expression of

lanr)

Occludin mRNA levels
(Relative to RPL-19)

H

intestinal barrier factors in constipated mice
E: HEGUkE, #P<005, ##P<0.01; H#AA
iz, *P<<0.05, **P<<0.01,

3 g

gibprd, HEEAERN A ROR )
Jiitl, S S B AT O ThREVE (R I . A
RN IER: i Eii2 /DI TE = &y 77 A
R, FAL I AT REiE 1 R 5 B st 71 1
RIS R, R B IE JRE I 12 B i B Rk ik
FREENR SR IR B AR AL AN B, Al 2%
W E AR, 3 — DA B Sk 1R



MK ERBHL

Modern Food Science and Technology

2025, Vol.41, No.2

FRICHESE AT, 1A S RE 2 R R B ST
B Lk

(1]

(2]

(3]

(4]

[5]

(6]

(7]

(8]

[13]

[14]

VRIESMAN M H, KOPPEN I J N, CAMILLERI M, et al.
Management of functional constipation in children and
adults [J]. Nat Rev Gastroenterol Hepatol, 2020, 17(1): 21-
39.

RAO S S, RATTANAKOVIT K, PATCHARATRAKUL
T. Diagnosis and management of chronic constipation in
adults [J]. Nat Rev Gastroenterol Hepatol, 2016, 13(5):
295-305.

LI J, CHA R, ZHAO X, et al. Gold nanoparticles cure
bacterial infection with benefit to intestinal microflora [J].
ACS Nano, 2019, 13(5): 5002-5014.

HAO W, CHA R, WANG M, et al. Impact of nanomaterials
on the intestinal mucosal barrier and its application in
treating intestinal diseases [J]. Nanoscale Horiz, 2021,
7(1): 6-30.

WALD A. Treating constipation with medications [J].
Journal of the American Medical Association, 2016,
315(12): 1299.

FORD A C, SUARES N C. Effect of laxatives and
pharmacological therapies in chronic idiopathic
constipation: systematic review and meta-analysis [J]. Gut,
2011, 60(2): 209-218.

ZHANG H Y, TIAN J X, LIAN F M, et al. Therapeutic
mechanisms of traditional Chinese medicine to improve
metabolic diseases via the gut microbiota [J]. Biomed
Pharmacother, 2021, 133: 110857.

O, A IS R A AT 8 AR i A A K VR 9T
1 A MAPK/NF-«BAE 5 188 6 52 [J].30 7 R R 245K
23,2023,25(9):24-28,221.

SENL SR, B R0, A5 e 2 0 R B VR T T RE A A
FRE FEE R [T]. F 5 24,2022, 53(18):5899-5907.

2V X SRR A 4 11 IR 24 VR T (SR P R
TAEHARPPAL 0] 4 B 2524 7,2022,47(12):3144-3154.
KRR, 22174, 25 50 R SRR TRk B 2 5e R il (R0 9T 9
JE [T AR MR 4,2015,40(1):123-127.

B E DN R NE SR PO PN RS =g IR
FIMLAEI J2 5 STAT 1-P53-P2 145 518 B ik 19 K R [J]. 76
I 5£,2020,32(10):1432-1437.

ZHANG L, LIANG X, OU Z, et al. Screening of chemical
composition, anti-arthritis, antitumor and antioxidant
capacities of essential oils from four Zingiberaceae
herbs [J]. Industrial Crops & Products, 2020, 149: 112342-
112342

ZHANG J S, CAO X X, YU J H, et al. Diarylheptanoids
with NO production inhibitory activity from Amomum

kravanh [J]. Bioorganic & Medicinal Chemistry Letters,

[18]

[19]

[20]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

2020, 30(8): 127026.

Py Al HHVE 5K 2 i A B ROK SR VNS IR T G 3
49 /0N 5% G RRAE IR (1) 52 1 [ ] V8 1 A%k 22 417,2020,33(10):
2209-2214.

0 2 1B KM . = A 3 IR 7 /N J LR A Ak I UE 22
K (9] B MR R I 2 £4,2021,30(14):92-94.

2= A, bR 2 2 A TR K SR S IR T 12 15
SRR /N BUAEIR (9 25 1 A (0] 7T 5 0T ,2022,
43(12):16-21.

QIU B, ZHU L, ZHANG S, et al. Prevention of
loperamide-Induced constipation in mice and alteration
of 5-Hydroxytryotamine Signaling by Ligilactobacillus
salivarius 1i01 [J]. Nutrients, 2022, 14(19): 4083.

SISTO M, RIBATTI D, LISI S. Aquaporin water channels:
New perspectives on the potential role in inflammation [J].
Advances in Protein Chemistry and Structural Biologyl,
2019, 116: 311-345.

ZHAO Q, CHEN Y Y, XU D Q, et al. Action mode of
gut motility, fluid and electrolyte transport in chronic
constipation [J]. Frontiers in Pharmacology, 2021, 12:
630249.

AR EERBHBE, BT L 1738 Cajal 175 20 il 518 PR T A
A RIVARTT 19 28 7). 7 B 3 A P 4% 75,2021,37(8):153 1 -
1536.

LIU B, DONG J, WANG S, et al. Helicobacter pylori
causes delayed gastric emptying by decreasing interstitial
cells of Cajal [J]. Experimental and Therapeutic Medicine,
2021, 22(1): 663.

TR, 2 ML, AR A5 v B2 24 179 Cajal 7] 53 406 97
A5 1 A i 25 (S PO F 7 o (0] T RS2 BOR - BR 24
BiAAk,2022,24(6):2230-2235.

SUY, ZHU R, PANG C, et al. Laxative effect of Wenyang
Yiqi Decoction on loperamide-induced astriction model
mice [J]. Annals of Translational Medicine, 2023, 11(4):
170.

IR T, GG, B O, 5 3 537 o) 1 A2 i B A B K R,
2 g c-kit MMLCK R IA 18200 [J] . & R R 7 73,
2019,54(8):1215-1220.

YAO Y, LUO R, XIONG S, et al. Protective effects of
curcumin against rat intestinal inflammation-related
motility disorders [J]. Molecular Medicine Reports, 2021,
23(5): 391.

XIE Y, ZHAN X, TU J, et al. Atractylodes oil alleviates
diarrhea-predominant irritable bowel syndrome by
regulating intestinal inflammation and intestinal barrier
via SCF/c-kit and MLCK/MLC?2 pathways [J]. Journal of
Ethnopharmacology, 2021, 272: 113925.

MA T, XUE X, TIAN H, et al. Effect of the gut microbiota

and their metabolites on postoperative intestinal motility

29



MK ESBHL

Modern Food Science and Technology

2025, Vol.41, No.2

(29]

(30]

(31]

(32]

(33]

(35]

30

and its underlying mechanisms [J]. Journal of Translational
Medicine, 2023, 21(1): 349.

WEI L, SINGH R, HA S E, et al. Serotonin deficiency is
associated with delayed gastric emptying [J]. Gastroenterology,
2021, 160(7): 2451-2466.

CHEN Z, LUO J, LI J, et al. Interleukin-33 promotes
serotonin release from enterochromaffin cells for intestinal
homeostasis [J]. Immunity, 2021, 54(1): 151-163.

CAO P Q, LI X P, OU-YANG J, et al. The protective
effects of yellow tea extract against loperamide-induced
constipation in mice [J]. Food & Function, 2021, 12(12):
5621-5636.

BHATTARAI Y, WILLIAMS B B, BATTAGLIOLI E J,
et al. Gut microbiota-produced tryptamine activates an
epithelial g-protein-coupled receptor to increase colonic
secretion [J]. Cell Host Microbe, 2018, 23(6): 775-785.
FR R, B 8 S HE S0 A i L (S R R B A ik
Jit I 5-HT 32 AR 334 ¥ 1 5 45 F [J]. 74 3 B2 24,2021,
34(7):29-33.

HU Y, GAO X, ZHAO Y, et al. Flavonoids in Amomum-
tsaoko Crevost et Lemarie ameliorate loperamide-induced
constipation in mice by regulating gut microbiota and
related metabolites [J]. International Journal of Molecular
Sciences, 2023, 24(8): 7191.

WU H, CHEN Y, HUANG B, et al. Aster tataricus

alleviates constipation by antagonizing the binding of

[37]

[38]

[39]

[40]

[41]

acetylcholine to muscarinic receptor and inhibiting Ca”"
influx [J]. Biomed Pharmacother, 2021, 133: 111005.
BEAL, A3, R B3 )1 R B 3 0 48 A i 2 A5 Bk /0N B
ITAE A B E 7T (] A 5B 2 BoR - BE 25 B AL,
2023,25(5):1736-1742.

B o H AR 8 7 X (AN B VIP-cAMP-PK A {5
I R AR (V] B P R 5 5 4% 75,2022,31(4):485-
490.

KIM J E, SONG H J, CHOI Y J, et al. Improvement of
the intestinal epithelial barrier during laxative effects of
phlorotannin in loperamide-induced constipation of SD
rats [J]. Laboratory Animal Research, 2023, 39(1): 1.

DI T N, GASBARRINI A, PONZIANI FR. Intestinal
barrier in human health and disease [J]. International
Journal of Environmental Research and Public Health,
2021, 18(23): 12836.

SUN C, ZHANG Y, LIU M, et al. Shouhui Tongbian
Capsules induce regression of inflammation to improve
intestinal barrier in mice with constipation by targeted
binding to Prkaal: With no obvious toxicity [J]. Biomed
Pharmacother, 2023, 161: 114495.

PAN M, BARUA N, IP M. Mucin-degrading gut
commensals isolated from healthy faecal donor suppress
intestinal epithelial inflammation and regulate tight
junction barrier function [J]. Frontiers in Immunology,
2022, 3: 1021094.



