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Abstract: Diabetes mellitus is mainly caused by insufficient insulin secretion or impaired insulin action, and
the patients exhibit varying degrees of pancreatic islet f-cell dysfunction. In the present study, Rin-mS5F pancreatic
islet f-cells were used to investigate the protective effect of puerarin against islet f-cell injury and its underlying
mechanism. The Cell Counting Kit-8 (CCK-8) assay was performed to evaluate cell viability, so as to screen the
optimal concentrations of glucose (as the injury inducer) and puerarin (as the therapeutic agent). Flow cytometry
was employed to evaluate the effect of puerarin on apoptosis in the glucose-induced islet f-cell injury model.
Molecular docking technology was used to analyze the binding energy between puerarin and B-cell lymphoma-2
(Bcl-2) protein, and Western blot analysis was conducted to analyze the expression levels of Bcl-2 and its
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downstream-related proteins. The results of CCK-8 showed that 50 mmol-L™" glucose induced significant injury to

Rin-m5F pancreatic islet f-cells, which was improved by puerarin (25-200 pmol-L™") in a dose-dependent manner.

Flow cytometry results demonstrated that puerarin effectively reduced cell apoptosis. Molecular docking analysis

revealed a favorable binding energy between puerarin and Bcl-2 protein. Further, Western blot results indicated that

puerarin upregulated the expression of Bcl-2, while downregulated the expression of apoptotic pathway-related

proteins, including Bcl-2-associated X protein (Bax), cysteinyl aspartate specific proteinase-3 (Caspase-3), and poly

(ADP-ribose) polymerase 1 (PARP-1). Additionally, puerarin promoted the expression of microtubule-associated

protein 1 light chain 3 (LC3) II/I. After co-treated with Venetoclax, a Bcl-2 inhibitor, puerarin failed to protect

against islet f-cell injury, inhibit apoptosis, and upregulate the expression of Bcl-2. These findings suggest that the

protective effect of puerarin on islet f-cell injury is abrogated when Bcl-2 is inhibited. In conclusion, puerarin

alleviates pancreatic islet f-cell injury by activating Bcl-2, providing a basis for the further investigation of the

mechanism underlying the therapeutic effect of traditional Chinese medicine prescriptions containing Pueraria

lobata in the treatment of diabetes mellitus.
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Puerarin ameliorates pancreatic f-cell injury. A: Effect of different concentrations of DMSO on cell viability; B: Effect of

different concentrations of glucose on cell viability; C: Effect of different concentrations of puerarin on cell viability; D: Pharmacodynamic

experiment of puerarin. n =6, x £ 5. "P<0.05, "P<0.01
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Figure 2  Puerarin reduces cell apoptosis. A: Flow cytometry
detects puerarin's attenuation of cell apoptosis; B: Statistical analysis

of flow cytometry results. n =3, x 5. "P<0.05, "P<0.01
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Figure 3 Puerarin inhibits pancreatic f-cell apoptosis and promotes cellular autophagy. A: Molecular docking results of puerarin with
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Figure 5 Puerarin activates Bcl-2, thereby inhibiting apoptosis while promoting autophagy, ultimately ameliorating cellular damage
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PEFREY ., A, B ML E AL P [R] 4 4 PI3K/Akt F AMPK
I8 i DA K3 TR B 2R UM 5 Re 2 AR, 0 MAPK i
PR X 2 B AL )R] 2 A0 BRI B 4 A
15 R FHCPU R GERERE R . DL VLR, B AR R AeE
T I 98 P S SO TR B R AT T SRR B
ST 6 45 9 55 2 P AR B IR D, oS 1 5 R AL

AHFFAFAE— LA R, WAHIF 72 AR F K Bk
() Rin-m5F JiR &5 8 40 M Z 3047 5256, SRSk m] BAAE AN
JER 55 B 0 i3k — 25 A 0E B AR 3R S0 A A 4 4 WL
file BEARRH TR AR T HRE S Bel-2 1)
i f 5 e A A R, B in N i 7] Venetoclax 45
4 Western blot 52 56 iF B 25 #R 2= Al LLIE Bel-2, (H 1
A HEAT S0 56 IE B AR 2 B8 BRI Bel-2, Aokl LR
FH 55 T R B TR B R T A B LR B AT SR
B FE S Bel-2 M1 BAEH R v 556 A ), MBI R
WO Bel-2 $&4k BLH2 I SEI R

P& B DL TSR AR 5 16 SRS BB
JRAL 2% 4 B ST B L B 7 IR S E I T K
ST W B SR B RS A T

FIEE S AT AEE B A AEER G R KR
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