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[ Abstract ]
which silence information regulator (SIRT) 2 and glutaminase (GLS) in the amygdala

Objective: To investigate the underlying molecular mechanisms by

regulate social behaviors in autistic rats. Methods: Rat models of autism were
established by maternal sodium valproic acid (VPA) exposure in wild-type rats and
SIRT2-knockout (SIRT2™") rats. Glutamate (Glu) content, brain weight, and expression
levels of SIRT2, GLS proteins and apoptosis-associated proteins in rat amygdala at
different developmental stages were examined, and the social behaviors of VPA rats
were assessed by a three-chamber test. Then, lentiviral overexpression or interference
vectors of GLS were injected into the amygdala of VPA rats. Brain weight, Glu content
and expression level of GLS protein were measured, and the social behaviors assessed.
Results: Brain weight, amygdala Glu content and the levels of SIRT2, GLS protein and
pro-apoptotic protein caspase-3 in the amygdala were increased in VPA rats, while the
level of anti-apoptotic protein Bel-2 was decreased (all P<0.01). Compared with the
wild-type rats, SIRT2™" rats displayed decreased expression of SIRT2 and GLS proteins
in the amygdala, reduced Glu content, and improved social dysfunction (all P<0.01).
Overexpression of GLS increased brain weight and Glu content, and aggravated social
dysfunction in VPA rats (all P<0.01). Knockdown of GLS decreased brain weight and
Glu content, and improved social dysfunction in VPA rats (all P<0.01). Conclusions:
The glutamate circulatory system in the amygdala of VPA induced autistic rats is
abnormal. This is associated with the upregulation of SIRT2 expression and its induced
increase of GLS production; knocking out SIRT2 gene or inhibiting the expression of
GLS is helpful in maintaining the balanced glutamate cycle and in improving the social

behavior disorder of rats.
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[ BREIE | AR BLAEEE (glutaminase , GLS) ; 70815 B3R B T (silence information
regulator, sirtuin, SIRT) ; 304} %, 9% iT % % (radio immunoprecipitation assay, RIPA) ;H i
B-3-BR B I 2.8 (glyceraldehyde-3-phosphate dehydrogenase, GAPDH) ; Bi#tk & 4m it 7% %%
€ (B-cell lymphoma protein,Bel) ; Bt X % @ B (cysteine aspartic acid specific protease,
caspase ) ; B2 &B44% BB (polymerase chain reaction, PCR) ; 2~k i&-2049 Tris£& ¥ i& (Tris
buffered saline with Tween-20, TBST)
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Table 1 Brain weights, amygdala glutamate content, and SIRT2, GLS, apoptosis related proteins levels in rats at different

developmental stages

(x £s)
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Figure 1 Electrophoresis of SIRT2, GLS and apoptosis
related proteins in amygdala of healthy and
autism rats at different developmental stages
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Figure 2 The effect of sodium valproate on social behaviors of autism rats evaluated by the 3-chambered social approach
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Table 2 The effect of sodium valproate on brain weights, amygdala glutamate content, SIRT2 and GLS in autism rats

(X £s)

EAE il n I I 4k () A% 2 (mmol/g) SIRT2 GLS
IEH X R4 4 140+15 142+ 15 1.00 £ 0.09 1.00 + 0.07
SIRT2™ %ot HR 4. 4 14.0+1.7 84+8" 0.15+0.03" 0.35+0.05"
AT B 4 209 £2.4" 311£227 2.96 +0.14" 2.39+0.15"
SIRT2™ 41 4 15.1+1.8% 165 + 14% 136 £0.13"# 1.66 +0.13"#
FAH — 12.53 155.30 486.90 262.10
Pl — <0.01 <0.01 <0.01 <0.01
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Figure 4 The effect of GLS overexpression on social behaviors of autism rats evaluated by the 3-chambered social approach
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Table 3 The effect of GLS overexpression on brain weights,

amygdala glutamate content and GLS in autism rats
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Figure 6 The effect of GLS knockdown on social behaviors of autism rats
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