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Protective effects and mechanism of astrocytic GJA1-20k on neurons in oxidative stress injury
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[Abstract] Objective: To observe the neuroprotective mechanism of astrocytes after oxidative stress injury by up - regulating
endogenous gap junction protein alpha 1 truncated monomer- 20k (GJA1-20k) of neurons. Methods: Neurons and astrocytes were
obtained from C57BL/6 fetal mice by primary culture method , and co-culture model was established. Neurons were injured by hydrogen
peroxide (H,0.) , insulin-like growth factor-1(IGF-1)receptor blocker AG1024 was given to astrocytes, respectively. Thus, Neuron+
Astrocyte + Stress group and Neuron + Astrocyte + Stress + AG1024 group were established. Meanwhile, Neuron (Neuron alone without
treatment ) group and Neuron+Stress group (separately cultured Neuron given with H,0,)were also set up as control groups. The changes
of GJA1-20k, non-phosphorylated (NP) -Cx43, glutamate transporter- 1 (GLT-1) , mitochondrial function-related proteins (PGC- 1,
mtTFA, Tom20, Cox IV ) , apoptosis-related proteins (Bel-2, Bax, Caspases-9) were measured by Western blot. The oxidative stress
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factor NAPDH oxidase activity, inflammatory factors interleukin (IL)-1@,IL-6 and tumor necrosis factor-a (TNF-a) were detected by

ELFA and ELISA, apoptosis of neurons was measured by Annexin V-FITC/PI assay, respectively. Results: Astrocytes co - culture

significantly up-regulated the expression of endogenous GJA1-20k and NP-Cx43, reversed the down-regulation of PGC-1a, mtTFA,

Tom20 and Cox IV , up -regulated apoptotic inhibitor Bel-2, down - regulated apoptotic promoter Bax, Caspase -9, and reduced the

expression of NAPDH oxidase activity and inflammatory products 1L-1B,11.-6 and TNF-a(P < 0.05). The protective effect of astrocytes

on neurons was significantly inhibited by AG1024 (P < 0.05). Conclusion: The protective mechanism of astrocyle on neuron

associated with IGF-1 may be related to the increase of endogenous GJA1-20k and protection of mitochondria function in neurons.
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LSD-t KB b, P < 0.05 N2 A G FE L,

R

21 EMBRR@BERIAELIESGHETA
GJA1-20k F= NP-Cx43 &% , B 5 IGF-1 48 %

M2 I 5, Neuron+Stress 2H P P54 GJAL-
20k BAMERS £ {H NP-Cx43 B i FRE(P < 0.05) ;T
T RIS IR M0 GIAT-20k R
IR — 4 T (P < 0.05) , [A] Bf NP-Cx43 %5 Neu-
ron+Stress ZHMH W TF 5 (P < 0.05) 3 45T IGF-1 #1]
I AG1024 J5 , HCFh £2 T+ A B S 52 21 B i 40 41
(P<0.05,F 1),
22 EWRMmIAERI L EI ZHAYE TN %
SRR HEEGGLT-1 £k, A5 IGF-148%

Neuron+Stress ZH %% Neuron ZH Y GLT-1 53k 7.
TFRE(P <0.05), 4% T BP0 L 85 55 )5
GLT-1 %5 RAE KT Neuron 24 (P < 0.05) , {H#
Neuron+Stress ZH B 5. 7155 (P < 0.05) , H AR
AlBE AG1024 BB 4 (P < 0.05,1812) .
23 EWRAmMLEEFREIEZITHHELLEE
KA ReAR R R G0 kA, B IGF-148%

Neuron +Stress 20 #¢ Neuron 2. ) PGC - 1oc . mtT-
FA . Tom20 . Cox IV FRIL ¥ L N (P < 0.05) , Mi%:
TR RIS IS, PGC-1ae . mt TFA \ Tom20 ,
Cox IV #3558 Neuron+Stress ZH 1 2 75 (P < 0.05)
{EL I o 500 A8 48 AG1024 J5 1 9 B 4 i (P <
0.05,/%3),

s

=R

2

s i 250 4 5 150
B B o A &
& 0N = * E 100
JOR = 150 = ”
e 5 100 e ﬁ A
=4 ES
GIAT-20k W S ) S 20 D g ¥ ]
- 0 T T T T (-|j O T T T T
<
N3 (T U (D) 5 O R S = B B & &
& @“o% ) ) & &° ) )
5 N N ‘&? 5 QO S ‘4%’
& B S S & S S
GAPDH S &S0 @9 @ 36 D & 5B SN & J%“ N
& N EAIR NN
> RCS %\$e" e W& %\$e}‘ s
& &

5 Neuron 2 b4, P < 0.05 ;5 Neuron+ Stress 2 FL&E, P < 0.05; 5 Neuron+Astrocyte+Stress 24 L4, “P < 0.05(n=9) .
BE1 #HETHIEEGIAL-20k F1NP-Cx43 RiZHZEL
Figure 1 Changes in the expression of endogenous GJA1-20k and NP-Cx43 in neurons
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Figure 2 Change in the expression of GLT-1 in neurons
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Figure 3 Changes in the expression of proteins related to mitochondrial morphology and function
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Figure 4 Changes in expression of proteins related to apoptosis
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Table 1 NAPDH oxidase activity (x +s5,n=9)

i NAPDH 4 fh 1 M

- (RLU/mg protein/min )
Neuron 24 262577 + 162.24
Neuron+Stress 4 3.809.08 + 180.08"

Neuron+Astrocyte+Stress 21 3002.25 + 166.78™
Neuron+Astrocyte+Stress+AG1024 41 3 523.24 + 201.05°
5 Neuron 41 [ 4, "P < 0.05; 5 Neuron+ Stress 2 L4, *P <
0.05; 55 Neuron+Astrocyte+Stress 41 45, “P < 0.05.,

.
=]}
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it

£2 IL-1B.IL-6 #1 TNF-o & EHIRIE

Table 2 Expression of IL-3,IL-6 and TNF-a (x +5,n=9)
21531 IL-1B(ng/L) 1L-6(ng/L) TNF-a(ng/L)
Neuron £ 2.45+0.35 2.14 +£0.33 1.51+£0.28
Neuron+Stress 4 3.88 £0.43" 4.13 061 3.15£041
Neuron+Astrocyte+Stress 4 2.79 £ 0.50™ 2.67 £0.22" 2.01+£0.19"
Neuron+Astrocyte+Stress+AG 1024 4 3.29+0.61° 3.22+041° 2.57 £0.37°
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Annexin V

5 Neuron 2 [L4%,"P < 0.05 ;5 Neuron+ Stress 2 L4, P < 0.05; 55 Neuron+Astrocyte+Stress 4 L5, “P < 0.05(n=9) .
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Figure 5 Changes in the apoptosis rate of neurons
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