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Abstract: Objective: To investigate the effects of zinc-enriched probiotic preparations on gastrointestinal hormones and
gastrointestinal mucosa in rats with functional dyspepsia (FD). Methods: The FD model rats were established via
intragastric administration of iodoacetamide-sucrose solution, exhaustive swimming stress, and intermittent fasting.
Mosapride citrate served as the positive control. The efficacy of zinc-enriched probiotic preparations in alleviating FD was
systematically evaluated through behavioral observation, biochemical analysis, pathological examination, and detection of
related genes in gastrointestinal tissues. Results: Compared with the model group, zinc-enriched probiotic preparations
significantly increased body weight and food intake in FD rats (P<0.05), decreased serum levels of 5-hydroxytryptamine
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(5-HT), gastrin (Gas), and cholecystokinin (CCK) (P<0.01), while increasing serum levels of substance P (SP) and amylase

(AMS) (P<0.001). They also enhanced pepsin and trypsin activity (P<0.05). Histopathological examination revealed that

the villus length and villus length-to-crypt depth ratio in the duodenum and jejunum were significantly increased (P<0.05).

The expression of tight junction proteins (Cldnli, Tjpl) in the duodenum and the expression of tyrosine kinase receptor (c-

Kit) and stem cell factor (SCF) in the gastric tissues were significantly upregulated (P<0.01). Conclusion: Zinc-enriched

probiotic preparations can effectively alleviate FD by increasing digestive enzyme activity, regulating gastrointestinal

hormone levels, enhancing gastrointestinal motility, and repairing the mucosal barrier (through upregulation of tight

junction proteins and activation of the stem cell factor pathway). They have potential clinical application value and are

worthy of further in-depth research.
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A543 SRS I A BRI R 2H 21 v ZR T T RN B DT 1§ 1
Wit
1.2.3.6 K EME B 3 EE K vER g & Al
PATRFR B F A0 137, $e RisFR En nd e B A5 7
PR, Smim sk AR SRAG PR It 2, AR s
BT AR S BTSRRI S AR
1.2.3.7 KRE . + 385 %2 A LUk R0
A B A B 2R B RS b BY T I FH AR BER UK
VR R EEE . BB E . T I fasls
s A EEAE 10% tRK S Ak, 48 h &, il 85 Al
Yo, VITFIRE N 4 pm (Y1, 2R J5 FH 257 AR 2T
geta,, BRI A IS, 5 CaseViewer 5K
P EECTE U] R, BEHES A )2 YR A T, Y475 ) Yl (0, X I
FARR, 225 3Gk [19] 1 AR /N (481 .
25 g ) G B T 22 s I 1T Ah A e B 25 98 B
B, PABRES I 1 & sy Sy 2 E R B oM RS IR,
FEARYE LR s R AR TS E S RERE
HeAE .
1.2.3.8 HHLU L+ 48 HHLIILFKM  FREGE
RS KT AR AL, BR AR R RNA 42
B SR B 2 b RNA, 2 IR305E i3 & k4T
RNA 5555, AR Y5 SYBR 1071 & N 28 0 B 28 G E i
PCR £, & E 4L i c-Kit X SCF &, + 38
W Cldnl, Tjpl, B Ocln FEHRZFEiRK-, @it NS
LK Gapdh vrEALIE, HERH 274 FhE Tk, ST
FLP k. RT-qPCR 438 H RS 47410 a0
22 FR, YRR IR 3 B,

*2 BlWIFS

Table 2 Primer sequences

B nRGE il
-Kit TCTGCTCTGCGTC GGCTGGATGGATG
CTGTTGG GTGGAGAC
SCF CCTTAGGAATGACAG GCCAATTACAAGCGA
CAGTAGCAG AATGAGAGC
Cldnl CCTGGCTTCGCTG CCTGAGCAGTCAC
GGATGG GATGTTGTC
Tipl TGATGATCGTCTGTC GCCTTCTGTATCTGTG
CTACCTGTC TCTTCATAGTC
Ocin CATCTTTGGAGGAA ACCGTAGCCGT
GTATGAACTACCC AACCGTAACC
Gapdh CAAGTTCAACGGC ACATACTCAGCAC
ACAGTCAAGG CAGCATCACC
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and the changes of food intake after intervention in each group
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Fig.3 Changes in pancreatic tissue lipase activity, protease
activity and serum amylase content in each group
of rats after intervention
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Fig.5 Morphological changes of gastric tissues in each group of rats
: a: 25 FN IR be AL ; o2 JO25AE BEHIFIAL; d: 754 Zn- CCFM1195 4H; e: T CCFM1069 41; f: & 8254 BRI g 200

WFIZ



W4T 4 WEAE S TR A B TN DO REMEI A RO IR I B I E B SR 5 - 449 -

i 400

E 300
=

i
o 200

g 100

T 0

OdRXHO®
> q}‘\\q@‘o
K6 SARR T _iEmALUERY 2k
Fig.6 Morphological changes of duodenal tissues in each group of rats
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