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mTOR # & Xk KF B FR YV (P<0.05) , E N Cyt-C RiXKF B F W Im(P<0.05), &K A Cyt-C Rk K
T 2 F ¥ (P<C0.05),Bax #= Caspase-3 & ik K-F 2 % 3% He (P <0.05),Bcl-2 2k KF 2 F WY (P<0.05);
5 SAH 448 ,MF+SAH £8 A¢m F= ROS 88 2 4% £ (P<C0. 05),p-PI3K.p-Akt.p-mTOR # & ik K-F 90 2
3 (P<0.05), 8% A Cyt-C Rk RFRBEFFH(P<0.05),&E4KA Cyt-C £ ik 7K%Zi%—i"“f’i1U(P<O 05),
Bax #e Caspase-3 & ik B ®, Y (P<|0.05),Bcl-2 £k B &3 m(P<<0.05), &t ZRFTREIHRLLE
IR AL, i, Y ROS #9 7 &£, &L BRI 53, A Mmdph SAH & F- B ArZmine AT,

[XEiR] HRMETEE L BFAG ;@A T; XEARER; =RHF

[FhEZESZEE] R743.35 [XEkFRIZES] A [XEHRS] 1671-8348(2021)13-2176-06

Protective effect of mangiferin on nerve cells after subarachnoid

hemorrhage via PI3K/Akt/mTOR pathway "
JI Kangqi , ZHOU Wenke”
(Department of Neurosurgery ,First Affiliated Hospital of Xinxiang Medical University/
Henan Provincial Key Laboratory of Neural Repair ,Xinxiang , Henan 453000,China)

[Abstract] Objective To investigate the protective effect and mechanism of mangiferin (MF) on nerve
cells in the early stage after subarachnoid hemorrhage (SAH). Methods The SAH model in vitro was estab-
lished by using the Neuro-2a cells originated from the mouse neuroblastoma cells and OxyHb. The SAH mod-
els were divided into the control group (CON),SAH group and mangiferin intervention group (MF + SAH).
The binding of damaged mitochondria to lysosome was detected by using the immunofluorescence; the mito-
chondrial membrane potential (A¢m) and reactive oxygen species (ROS) were measured by JC-1 and DCFH-
DA ,respectively;the expressions of phosphatidylinositol-3-kinase (PI3K)/protein kinase B (Akt), PKB)/ra-
pamycin target protein (mTOR) were detected by Western blot;the expressions of apoptosis related proteins
lymphoma-2 (Bcl-2), BCL2 associated X protein (Bax), cytochrome C (Cyt-C) and cleaved-caspase-3
(Caspase-3) in cytoplasm and mitochondria were detected. Results Compared with the control group, the
A¢dm in the SAH group was significantly depolarized (P <C0. 05) ,the intracellular ROS content was increased,
the expression levels of p-PI3K, p-Akt and p-mTOR were significantly decreased (P<C0. 05) ,the expression of
Cyt-C in cytoplasm was significantly increased (P <C0. 05) ,the expression of Cyt-C in mitochondria was signif-
icantly decreased (P <C0. 05),the expression of Bax and Caspase-3 was significantly increased (P <C0. 05) ,and
the expression of Bcel-2 was significantly decreased (P <C0. 05) ;compared with SAH group,A ¢ m and ROS in
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the MF + SAH group were significantly recovered compared with before (P <C0. 05), the p-pi3k, p-Akt, p-
mTOR expression levels were significantly increased (P <C0. 05),Cyt-C expression in cytoplasm was signifi-
cantly decreased (P <C0. 05),Cyt-C expression in mitochondria was significantly increased (P <<0. 05) ,the Bax
and Caspase-3 expression levels were significantly decreased (P <0. 05),and the Bcl-2 expression level was
significantly increased (P <C0. 05). Conclusion Mangiferin can inhibit the nerve cells apoptosis in the early

stage after SAH by stabilizing the mitochondrial membrane potential, reducing the ROS production and im-

proving the mitochondrial dysfunction.
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Z I GE W b A ¥ 1 T 35 B Thermo Fisher Scientific
N RE AL EE 1 (OxyHb) W T IR M2 B4
IR A MF T3 E MCE A#.MTT.JC-1 %
PAEF .DCFC-DA FELHREF L 2R IR & 0 58 L R 5 I
it 1A 2T €6, 5¢ SR L AN A 2R A 43 B 3 R0 L v bk
FR (BCA) 2 11 € il i & ¥ F 1138 = KRB
AR A P8 TR G 2 1 b T 40 MR -2 (Bel-2) L Bel-2
KB X HHA Bax) A FE C(Cyt-C) ,Caspase-3 $T
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Akt,p-Akt., mTOR.p-mTOR Hiiklg § 3£ EH CST 2
F,37 CHEEFFH I T E Heraeus 2l 28618
WE M T E Carl Zeiss 24 H],

1.3 F#%

subarachnoid hemorrhage;brain injuries;apoptosis; mitochondrial diseases; mangiferin
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Neuro-2a I A 3G IR 5 & 1026 FBS fl 10 &
HRE/BERFEZN DMEM B # 3.8 F 37 C.5% 1
CO, HEFAE TR . ARYESCHRLO T4 19 15 57 J7 1k il
7 SAH 4R, Xt B 41 - B0 A7 400, R AT o]
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250 pmol/L i MF, # & 30 min., il A OxyHb, ffi &
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1.3.2 MTT ## Neuro-2a a9 7% 5
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B TS 2 D) RE AR ALK 490 nm A Y
WS
1.3.3 ®RARMAEN K Neuro-2a 48l & B IR E &
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P EB L T LA & O 485 nm. & 5% 535 nm K
0, AR JC-1 A A T Zohr (AR A, W) DL &
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Fie 1.3, 4 J7 1% 40 Ml i O n 25 5 4k 22 Bk R
24 h, 1] PBS Jx & ¥ i, il A DCFC-DA £ % (10
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Z AR, BRI MF 35 T X — B4 Kl 2 5 £ 1
L E S . X IR4 Agm H 7.91+0.21,SAH 41
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TCIEPIR RS R . ML MF 3897 i 5 . 2 4
BRI B L TR B O AR 3#E A E B I BR i 2, 1
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