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Abstract: Objective To investigate the mechanism of Modified Qifang Weitong Granules against chronic atrophic gastritis (CAG)
based on network pharmacology and gut microbiota. Methods A CAG rat model was established by multi-factor composite modeling,
and the rats were randomly divided into model group, Weifuchun group, Modified Qifang Weitong Granules group, and blank control
group. After drug administration, body weight and gastric histopathological morphology were examined, and serum levels of tumor
necrosis factor-o (TNF-a), interleukin-6 (IL-6), and interleukin-1f (IL-1B) were measured. Changes in gut microbiota were assessed
by 16S rRNA sequencing. Network pharmacology was used to screen key targets and major active components of Modified Qifang

Weitong Granules in regulating gut microbiota for CAG treatment. Western blotting was performed to verify the expression of proteins
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related to key targets identified by KEGG enrichment. Results Compared with the model group, the Modified Qifang Weitong
Granules group showed increased body weight, improved gastric mucosal lesions, and decreased serum levels of TNF-a, IL-6, and IL-
1B. Microbiome sequencing revealed that principal coordinate analysis (PCoA) and non-metric multidimensional scaling (NMDS)
displayed significant differences in gut microbiota structure among the four groups. The microbiota in the model group deviated from
the normal state, while Modified Qifang Weitong Granules could shift it towards the control group. Abundance of multiple microbial
taxa was abnormally altered in the model group and was effectively corrected after drug intervention. Network pharmacology identified
131 intersecting targets among drug, disease, and gut microbiota. GO functional enrichment analysis yielded 521 terms, including 402
biological processes (BP), 34 cellular components (CC), and 85 molecular functions (MF). KEGG enrichment revealed 158 signaling
pathways. Network pharmacology results indicated that the anti-CAG mechanism of Modified Qifang Weitong Granules is related to
inflammatory responses. Western blotting demonstrated that Modified Qifang Weitong Granules downregulated the expression of JAK2
and STAT3. Conclusions
inflammatory targets such as STAT3, JAK2, IL-6, IL-1B, and TNF-a, as well as improving the gut microbiota environment. Its

The anti-CAG effect of Modified Qifang Weitong Granules may be associated with regulating

mechanism may involve the JAK2/STAT3 signaling pathway, which could provide directions for further research on Modified Qifang

Weitong Granules.
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P& Chttp://www.omim.org/); GeneCards #{## &
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Table 1 Body weight of rats in each group ( X s, n=10)

415 /(g kg™ i /g
Hof HEL — 663+9
it — 386+ 14"
HE® 0.43 408 +23"
Jngk-E 1B R Rk 19.44 430+ 19%##

SRR EEES, 7 P<<0.001; SHIHALLEL, #P<0.05 #¥P<0.001.
***P<0.001 vs control group; *P<0.05 ##P<0.001 vs model group.
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B HARSIZREL, AT W AAEAR IR (&
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NSRS 2 L T SR Y A ¥ NS
B, BARHE T N, SAEARIR IR . LA 1.
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Fig. 1 Pathological changes of gastric tissue in rats of each group (HE staining, x200)

3.1.3 kb BB CAG K RUMLTE IL-6+
IL-1B+ TNF-o FI5ZM I3 280 R dar 00 45 5
N, GRHIBHAH L, ALK R M IL-64 IL-1B A%

TNF-o KPR ZTHE (P<0.01. 0.001); H#EA
AL, B EFRAEMIR-CT BBk 4 Lk e bR
KB RL (P<<0.01. 0.001). UL% 2.

%2 ZEKFME IL-6. IL-1B. TNF-a KFEELE (X £5, n=3)
Table 2 Comparison of serum IL-6, IL-1B and TNF-a levels in rats of each group ( X s, n=3)

2H 51 /(g kg™ IL-6/(pg-mL™") IL-1p/(pg:mL™) TNF-a/(pg-mL™")
xif — 13.5+0.5 19.0+1.8 96.2+4.1
LAY — 234404 277+1.3" 153.34+6.0"**
BEE 0.43 16.4+0.6"# 19.0+2.5% 130.6+3.6%
Ik 5 B YRR 19.44 14.140.9%# 9.61+1.2%# 93.2 6.4

EXHRALLEE: "P<0.01 "P<0.001; SHMALLLE: #P<0.01 "P<0.001.
“P<0.01 " P<0.001 vs control group; P <0.01 **P<0.001 vs model group.
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(P>0.05), 3275 4 4118 B HEYIFP=F & BERE 5 FEA7
TE—EZ S, B BOR 1S 2 2 FEVE D7 TH ) 22 5+
A WK 2.

322 B ZRMON MR LS
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A-control group; B-model group; C-Weifuchun group; D-Modified Qifang Weitong Granules group.

&2

RLAKFR Alpha ZHEMIEH

Fig.2 Alpha diversity index of rats in each group
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P=0.001
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—02 0
PCoAl (32.2%)
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&3 BHAKRFBEREREYH PCoA &

Fig.3 PCoA plots of gut microbiota species in rats of each group
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RIZH KB E B4 JTAK2. STAT3 HEHRIAKF
BEFE (P<0.001); SHRHALE, BEHEH
STAT3 & H IR 3 PR (P<0.05), JAK2 &
FIRIA K, HER LGSR L (P>0.05);
hawk-B77 B R 2H K BRI R BEZH 2 JAK2 L STAT3
RARIEKTEZEE (P<0.01), WFE3. K 8.

*3 [EARBHIRALR JAK2, STAT3 ERFRIALLR
(X s, n=3)
Table 3 Comparison of JAK2 and STAT3 protein expression

in gastric mucosa of rats in each group ( X *s, n=3)

2H 51 /(g kg™") JAK2/GAPDH STAT3/GAPDH

o} 8 — 0.160.07  0.5630.08
it — 0.93+0.14™ 0.9940.10""
BEH 0.43 1.01+£0.06  0.6240.05%

IRt ERERL 19.44  0.4140.17%  0.7940.01%

SR LR T P<0.001; SHRALLE: *P<0.05 #P<0.01.
P <0.001 vs control group; *P < 0.05 **P < 0.01 vs model group.

JAKZ ' ’ . i - 1.31 X103

STAT3b - e a
GAPDII - - 370 % 104

T st HEE Invbdr R

880X 10*

B8 HHEARBFIREL JAK2, STAT3 EEFRILKF
Fig. 8 Protein expression levels of JAK2 and STAT3 in

gastric mucosa of rats in each group
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