5544 555 3 9 R R AR D) Vol.44 No.3
20254E 5 H Journal of South-Central Minzu University (Natural Science Edition) May 2025

Biphalin #{i& PI3K/Akt B BB FHER T/ E KiFSH
R Tin{s
R K E, BFD, R’ R

(Prg R R AYEE TR, I 430074)

# ZE TS biphalin X} KR 25/ % (oxygen-glucose deprivation/reoxygenation , 0GD/R )7 T 1Y 5L J 21 42
TCAH AR A3 9 5 0 K LR B 2 e A 43 5 4L AL B . 6 REZH H B 37 5 OGD/R ZA AV £ OGD/R 5 A4k Y ; OG D/
R + biphalin Z1 41 Jifd T & A5 1 72 FFoIn AR [7) 4% % biphalin (0.01.,0.1.1.10 nmol/L) ; OGD/R + biphalin +%4 1 i 26 41l 1
TERERLE 2 H ] 0.1 nmol/L biphalin A1 0.1 mmol/L 44 1% Hi 2 35 ; OGD/R + biphalin + LY 294002 41 41 i 77 i B2 72
F 0.1 nmol/L biphalin 120 wmol/L 1LY294002 4B . 5% F CCK-8 1% \FLIR I Ul (LDH) Bk i LAk i (P1) Yt i
72 biphalin XJ 1 28 704N A 520 . SR A AR (5 B8 A5 Bel-2  Bax , cleaved-caspase-3 . p-PI3K . PI3K . p-Akt 1 Akt
2R P 38 I . 28 CCK-8 IR M 4 AT 77 , 672 0.1 nmol/L biphalin  fe A4 2570 . 5 %5 BRZEAH L , 45280 2 440 i
W R R R, A0 T2 LDH BRI, cleaved-caspase-3 I Bax 335 1 715 . Biphalin 2b 25 20 Mo A6 71 4
FEWE R AR LDH B8 /D |, cleaved-caspase-3 Fll Bax F ik HH8 /0, Bel-2 7K - Hil p-PI3K/PI3K . p-Akt/Akt LE A
Fh . BT FE B4 9% B A PISK 357 1.Y294002 1f A & 35386 5% biphalin (4 _F 3RV FHALE . 53X 22 W biphalin il i3
Bif 52 A8 PI3K/ Akt 38 B% M08 T OGD/R A F M # Z 7o i .

KA biphalin ik ;B A LB AEB L PE R ) 5 SRR/ 52 A (OGD/R ) s PI3K/A ki 8% ; J5A QR J2 M 28 e 40 i
FE4SHES R965.1 XEFER A XEHS  1672-4321(2025)03-0357-08

doi: 10.20056/j.cnki.ZNMDZK.20240727

Biphalin alleviated oxygen-glucose deprivation/reoxygenation-induced

neuronal injury by activating PI3K/Akt signaling pathway
CHEN Ling,ZHANG Jinjia, HUANG Yujun, LU Yuan, MIN Jiawei’
(College of Biomedical Engineering, South-Central Minzu University, Wuhan 430074, China)

Abstract To investigate the effects and mechanism of biphalin on primary cortical neuronal injury induced by oxygen-
glucose deprivation/reoxygenation (OGD/R) , neurons were randomly divided into five groups, namely the control group
(without intervention) , the OGD/R group (underwent OGD/R only) , the OGD/R + biphalin group (treated with 0.01, 0.1,
1, and 10 nmol/L biphalin during OGD/R), the OGD/R + biphalin + naloxone group (treated with 0.1 nmol/L biphalin and
0.1 mmol/L naloxone during OGD/R), the OGD/R + biphalin + LY294002 group (treated with 0.1 nmol/L biphalin and 20
pwmol/L LY294002 during OGD/R). Cell counting kit-8 (CCK-8) , lactate dehydrogenase (LDH) assays and propidium
iodide (PI) staining were performed to analyse the effects of biphalin on primary cortical neurons. The protein expression
levels of Bel-2, Bax, cleaved-caspase-3, p-PI3K, PI3K, p-Akt and Akt were measured by Western blotting. Due to the
greatest neuroprotection of biphalin was observed at 0.1 nmol/L, this concentration was chosen for subsequent studies. The
decreased cell viability and increased cell death and LDH release were observed after OGD/R compared to the control

group. The levels of cleaved-caspase-3 and Bax significantly increased in OGD/R group compared with the control group.
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Compared with the OGD/R group, biphalin significantly increased the survival rate and the level of Bel-2 and the ratios of p-
PI3K/PI3K and p-Akt/Akt, reduced LDH release and the protein levels of cleaved-caspase-3 and Bax. However, both of
them were mostly suppressed by the opioid antagonist naloxone and the PI3K inhibitor LY294002 respectively. These

results suggest that biphalin protected against OGD/R injury in primary cortical neurons by activating PI3K/Akt signaling

pathway via opioid receptor.

Keywords biphalin; neonatal hypoxic-ischemic brain injury; oxygen-glucose deprivation/ reoxygenation ; PI3K/Akt signaling

pathway; primary cortical neurons
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Fig. 1 Effect of biphalin on cell viability of neurons exposed to OGD/R
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Fig. 2 Effect of biphalin on OGD/R-induced neuronal injury
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