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Shenlian Twelve Flavors improves the gastric function in rats with chronic atrophic
gastritis by regulating the JAK2/STAT3 signaling pathway
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Abstract Objective To explore the effect of Shenlian Twelve Flavors (SLT) on gastric function in rats with chronic atrophic gastritis
(CAG) by regulating the Janus kinase 2 (JAK2) /signal transducer and activator of transcription 3 (STAT3) signaling pathway. Methods A
CAG rat model was established ,and the successfully modeled rats were divided into CAG,low-concentration SLT (L-SLT), medium-con-
centration SLT (M-SLT), high-concentration SLT (H-SLT), moluodan (MLD), and Control groups. Each group of rats received corresponding
treatments once daily for 10 consecutive weeks. ELISA was used to detect gastrin-17 (G-17), motilin (MTL), pepsinogen I (PG I ), pep-
sinogen Il (PG II ), and homocysteine (HCY) in rat serum. Real-time PCR was employed to assess the mRNA expression of JAK2,STAT3,
TGF-B1,and CASP3. HE staining was utilized to examine the histopathological morphology of gastric mucosa,and TUNEL staining was
applied to detect apoptosis in gastric mucosal tissue cells. Results In the CAG group, the intrinsic glandular tissue of the gastric mucosa
was atrophied, reduced in number,and arranged loosely and disorderly, the gastric mucosa became thinner, the mucosal base thickened,

and the extent of inflammatory cell infiltration increased. The number of intrinsic glandular tissue increased in the L-SLT, M-SLT,H-SLT,
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and MLD groups, and the mucosal layer gradually became intact and the infiltration of inflammatory cells decreased , with the H-SLT group

and MLD group showing the best improvement effect on gastric glandular tissue damage. The CAG group had lower G-17,MTL,PG I ,
and PG II , but higher apoptosis rate, HCY ,JAK2 mRNA ,STAT3 mRNA, TGF-81 mRNA ,and CASP3 mRNA than the Control group (P <
0.05). The MLD, L-SLT,M-SLT, and H-SL.T groups had higher G-17,MTL,PG I ,and PG Il ,but lower apoptosis rate, HCY ,JAK2
mRNA,STAT3 mRNA, TGF-81 mRNA , and CASP3 mRNA than the CAG group (P < 0.05). Conclusion SLT may improve gastric func-

tion in CAG rats by inhibiting the JAK2/STAT3 signaling pathway.

Keywords Shenlian Twelve Flavors; Janus kinase 2; signal transducer and activator of transcription 3; chronic atrophic gastritis; gas-

tric function
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Tab.1 qgRT-PCR primer sequence

Gene Sequence (5°-3) Product (bp)
B-actin

Forward TGACGTTGACATCCGTAAAGACC

Reverse GTGCTAGGAGCCAGGGCAGTAA t
JAK2

Forward GCTCCCGAATCCTTGACAGA 289

Reverse CCCTGAAAGAGGGACGTTGG
STAT3

Forward CTGACCAATAACCCCAAGAAC

Reverse TAGCCAGACCCAGAACGAGAA 2
TGF-B1

Forward GAAGGACCTGGGTTGGAAGT

Reverse CGGGTTGTGTTGGTTGTAGA 136
CASP3

Forward TGGACTGCGGTATTGAGACA

Reverse GCGCAAAGTGACTGGATGAA 160
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TAEW 15 min, TUNELL B3 1 h, DAPI: 3
I
1.3 Geitsord

K FHSPSS 26,08 4F A7 846 70 A o A5 5 IRy
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CAGHG-17 MTL.PG T PG Il 7KK FControl 41,
HCY /K- FControlZH (P < 0.05) ; L-SLTZH \M-SLT#
H-SLTZH MLDZ1G-17 MTL.PG I PG Il /KF-5 FCAG
2H, HCY /KL T CAGH (P < 0.05) ; H-SLTZ FIMLDZH
MTL.PG I PG Il 7K 15 FM-SLTZ X 1L-SLT4L , HCY
TR T M-SLTZ M L-SLT4 (P <0.05) W32,

22 SHKREFBEAHLNJAK2 STAT3 TGFBI
CASP3 mRNAZRE K- A%

CAGZHJAK2 STAT3 .TGF-BI .CASP3 mRNAZ:
357K T Control2H (P < 0.05) 5 L-SLTZH \M-SLT#H
H-SLT4l MLD4JAK2 .STAT3 . TGF-B1 .CASP3
mRNAZ 35 7K ik TCAGHH (P < 0.05) ;H-SLT4 &
MLDZHJAK2 .STAT3 .TGF-B1 .CASP3 mRNA ik 7K
AR TM-SLT4 J L-SLT4L (P < 0.05) W33,

F2 FEHEARMFG-17. MTL, PG| . PG Il . HCYKFLLE
Tab.2 Comparison of serum G-17, MTL, PG |, PGIl, and HCY levels in rats of each group

Group n G-17 (ng/L) MTL (pg/mL) PG 1 (pg/L) PGl (pg/L) HCY (pg/mL)
Control 10 31.23+2.29 390.15 +24.79 20.99 + 1.37 9.63+0.53 6.14+0.97
CAG 12 12.98 +3.36" 227.44 + 18.51" 7.40 £0.79" 4.79 £ 0.42" 45.86 + 4.82"
L-SLT 12 15.12 +4.17” 251.00 +20.41” 8.99 +0.73” 5.53 £0.42” 32.14 £ 3.69”
M-SLT 12 19.71 £3.75” 282.42 +20.97""" 10.72 £0.817"7 6.36 +0.36”" 26.51 +3.12”
H-SLT 12 23.57 +4.00” 312.02 £20.512 13.82 £0.972 7.31+£0437Y 15.87 £2.347
MLD 12 2571 £3.227% 360.23 + 15.9477 17.66 +0.932 8.26+0.47°V% 934+ 1.82”%

1) P < 0.05 vs. Control group;2) P < 0.05 vs. CAG group;3) P < 0.05 vs. L-SLT group;4) P < 0.05 vs. M-SLT group.
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Tab.3 Comparison of JAK2, STAT3, TGF-B1, CASP3 mRNA expression in gastric mucosal tissue of rats in each group

Group n JAK2 STAT3 TGF-B1 CASP3
Control 6 1.05 +0.05 0.96 + 0.03 1.06 +0.05 0.98 = 0.09
CAG 6 246 +0.13" 2.22+0.12" 2.95+0.08" 3.06+0.17"
L-SLT 6 221+0.14” 1.98 +0.13” 2.50 +0.247 2.71+0.13”
M-SLT 6 1.96 +0.12% 1.82 +0.05”" 2.21+0.132"Y 230+ 0.102
H-SLT 6 1.58 +0.04%3% 1.68 +0.077% 1.76 £ 0.077V% 1.74 +0.112%
MLD 6 1.41+£0.157 1.32+£0.117 1.47 +0.097V% 1.52 +0.0473%

1) P <0.05 vs. Control group;2) P < 0.05 vs. CAG group;3) P < 0.05 vs. L-SLT group;4) P < 0.05 vs. M-SLT group.

2.3 FUURKE A LB

Control 21 15 ZHAUZ U M , BRAKHES 355 ; CAG
2 RN AT R AR 40 o RS BAA L,
280 LS, R0 MR 2 JRE A A R A A IR

185 L-SLTZH \M-SLT#H H-SLTZH  MLDZL [543 i i
B 2, FhIR B0 50 R, JRNE AN IR i,
HH-SLTZ] X MLDZH 5 20 20 K A 43 vl s R A
EUNE N

A, Control group; B, CAG group; C,L-SLT group; D, M-SLT group; E, H-SLT group; ¥, MLD group.
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Pathological changes of gastric mucosal tissue of the rats in each group HE x 400
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A, Control group; B, CAG group; C, L-SLT group; D, M-SLT group; E, H-SLT group; ', MLD group.
E2 FAKRRBFEMIETHERL TUNEL x 400
Fig.2 Apoptosis of gastric mucosal tissue of the rats in each group TUNEL x 400
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