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Inhibition of GluA2—containing AMPA receptor endocytosis improves motor

and cognitive functions in a rat model with traumatic brain injury
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Laboratory of Child Development and Disorders , National Clinical Research Center for Child Health and Disorders ,
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[ Abstract] Objective : To investigate the effects of inhibition of GluA2—containing o —amino—3-hydroxy—5-methyl-4—isoxazolepropi-
onic acid receptor(AMPAR) endocytosis on motor and cognitive functions in a rat model with traumatic brain injury (TBI) and related
mechanisms. Methods : The model rats with moderate TBI were established and divided into the Sham group (with open cranial window
only) , saline group (treated with normal saline) , scr—GluA2,, group (treated with the control peptide scrambled Tat-GluA2,,) , and
GluA2,, group(treated with the test peptide Tat-GluA2,;). The improvement in motor and neurological functions of rats was measured
by the Mahmood’ s method neurological severity score (mNSS) and grip strength test. Then, the exploration ability and spatial learning

and memory ability of rats were assessed by the new object experiment and water maze experiment. The change in AMPAR expression

of synaptic and total proteins in the hippocampus was measured by
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ESTE . § 5 FHEFE R A (%5 KIQN202400423) . the GluA2,; group improved significantly over time compared with

Western blot. Results : The mNSS and grip strength test showed that
the neurofunction status (P=0.013) and grip strength (P<0.001) of

4 52 B4 B - hitps://link .cnki.net/urlid/50.1046.r.20241114.1823.014 the saline group. The new object experiment showed that the
(2024-11-18) number of contacts (0.60 + 0.02, P<0.01) and contact time (0.57 +
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0.03,P=0.011) of the GluA2,, group were significantly increased compared with the scr—GluA2,, group (P<0.01, P=0.010). The wa-

ter maze experiment results showed that the learning (P<0.001) and memory ability (P=0.037) were improved in the GluA2,, group

(21.43 £1.76) compared with the scr-GluA2,, group. Western blot revealed that the content of GluA 2 in the hippocampus was
specifically increased after treatment with GluA2,, (0.98 +0.03, P=0.981 vs. Sham, P=0.025 vs. saline, P=0.025 vs. scr—GluA2,,).

Conclusion : AMPAR endocytosis inhibitors, such as Tat—=GluA2,, repair the impaired motor and cognitive function induced by TBI by

increasing the content of GluA2 in the rat hippocampus.

[Key words] traumatic brain injury; a —amino—3—hydroxy—5—methyl-4—isoxazolepropionic acid receptor endocytosis ; learning and

memory ; hippocampus
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GluA2,, 4 : 0.60 = 0.02, n=12, P=0.988 vs. Sham 41 , P=0.003
vs. saline 41 , P=0.003 vs. scr—GluA2,, 41 ; ¥ 2B) K& RI K [A]
(ser-GluA2,, 4 : 0.42+0.03, n=14, P<0.01 vs. Sham 4 ;
GluA2,, #H : 0.57 + 0.03, n=12, P=0.942 vs Sham #H , P=0.002
vs. saline 1 , P=0.011 vs. scr—-GluA2,, 4 ; & 2C) 5 ser-
GluA2,, A HE 3 1 . sk 2B 25 R 3R, GluA2,, W il %
TBI 5 2 (14 K BRI E) RE R A5

TE TBLJG 5 16 ~ 22 KIEAT Morris KR B R . 761145
WA, 5 Sham ZAH L , saline 25 H BT 23 6] 2% 2] g F1 40403 (4%
B B2 - 4 B[] : Sham 4 : n=11, saline: n=8, P<0.001 ; [&]
2D) . SR, GluA2,, G978 2 3% T TBI 5L i K RS [A] 2%
S e 145 (HR B BT 3 B9 1] - GluA2,, 4 2 n=12, P<0.001

vs. saline 2 ; €1 2D) . 25 MIRR T4 (B 6G) , 5 Sham 20
ALY, saline 2 75 H A7 R 09 B 1] (Sham 41 : 24.64 +2.21 , n=
11, P<0.001, saline 2 : 11.98 + 2.12, n=8, P<0.001; [ 2E) FlI
T A3 OB (sham £ : 2.55 £ 0.62, n=11, saline 41 : 0.25 =
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