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The mechanism of hypericin targeting pathway regulating oxidative stress of
pancreatic B cells in Type 2 diabetes
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ABSTRACT: Objective To explore the regulatory effect of hypericin targeting Nrf2/HO-1 pathway on pancreatic
beta cell function in Type 2 diabetes and its potential molecular mechanism. Methods Induced oxidative damage in rat
pancreatic beta cell line RIN-m5F by hydrogen peroxide (H,O,), pancreatic beta cells were treated with 0, 25, 50, and 100
pu M hyperoside and ML385 (Nrf2 inhibitor). Real time fluorescence quantitative PCR (RT-qPCR) was used to evaluate
Nrf2 and HO-1, protein imprinting was used to detect cleaved-Caspase3 and Caspase3, and glucose stimulated insulin
secretion assay, 3-(4,5-dimethyl-2-thiazole)-2,5-diphenyltetrazolium bromide thiazole blue, tetrazolium tetrazolium salt
(MTT), flow cytometry, and oxidative stress assay kit were used to detect insulin, cell viability, apoptosis, and oxidative
stress in rat pancreatic beta cell line RIN-m5F. Results A certain concentration of hyperoside had no cytotoxic effect on
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RIN-mS5F pancreatic beta cells and increased cell survival rate. Hypericin dose dependently reduced apoptosis rate, reactive

oxygen species (ROS), and malondialdehyde (MDA) levels, while increasing catalase (CAT), superoxide dismutase (SOD),

glutathione peroxidase (GSH-PX), and insulin levels. With the dose-dependent increase of hyperoside, the level of cleaved-

Caspase3 significantly decreased, the ratio of cleaved-Caspase3/Caspase3 significantly decreased, and the expression levels
of Nrf2 and HO-1 significantly increased. After the addition of Nrf2 inhibitor ML385, the overall expression level decreased,
with the same trend as before. Hypericin can activate the levels of antioxidant response elements (ARE) and heat shock

protein (HSP90 o), indicating that it can initiate the transcription of a series of antioxidant genes and regulate antioxidant

responses. Conclusion
pathway, and improves the function of islet beta cells.

Hyperin plays a protective role in Type 2 diabetes islet beta cells by activating Nrf2/HO-1/ARE
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hyperoside has no cytotoxic effect on RIN-mS5F.
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Fig.2 Hypericin has a protective effect on H,0, induced oxidative
damage and functional impairment of pancreatic beta cells

H,0;+4L385+0 D —
M Hyperoside #
H0,+ML385425

UM Hyperoside

Ha07+ML385+50
1M Hyperoside
Hy0,+ML385+100
1M Hyperoside

Cleaved-caspase3icaspase3

cleaved Caspase3 Caspased ‘ﬁb" ‘o"@ ‘ag\b’ P g
o of o o
SR A N
) o & el
g 4 8
S ¢ o
D
RN AN
- H:040 uM Hyperoside o 00
=3 H,0; +25 UM Hyperoside 15 WM Hyperaside
&= H;0; +50 uM Hyperoside " Hy0,+ML385+25
=3 H;0; +100 uM Hyperoside i e i M Hyperoside
EY]— ¥ o Ha0z+ML385+50
B 2, — uM Hyperoside
2 0s . H,0,+ML385+100
£ m = M Hyperoside

— [ —
15 m - H:0+0uM
e — " Hyperoside
B i * = H20+25uM
x 10 — Hyperoside
Lﬁ( Hz0,+50uM
Z os Hyperoside
€ H307+100ul
Hyperoside

ARE HSPR0a

. (A) B FED K I cleaved-Caspase3 £l Caspase3 3634 7K F; (B)cleaved-Caspase3/Caspase3 FUAE; (C) 2 [ 5t B3 K6 I fin A ML385 J& 24 figt
Caspase3 fll Caspase3 #ik/KF; (D)IIA ML385 J5 cleaved-Caspase3/Caspase3 FUAH; (E)RT-qPCR il Nrf2 Fll HO-1 mRNA 35 7KF; (F)ELISA
KM Nrf2 F HO-1 5 114614 K F;  (G)RT-qPCR I in A ML385 J7 Nrf2 #l HO-1 mRNA 634 /KF; (H)ili i ELISA #:in A ML385 J5 Nrf2 il
HO-1 % 157K F (DRT-qPCR & I /il A 45 2Bk 17 J§ ARE 1 HSP90umRNA ik K V., ns——JC i % 2% 55 #——P<0.05; ##——P<0.01 vs.

H,0, 4
3 Nrf2/HO-1/ARE

p

Fig.3 Hypericin exerts protective effects against oxidative damage in pancreatic beta cells through the Nrf2/HO-1 pathway
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