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Effects of spine—pinching manipulation on protein expressions of BDNF
and CREB in different brain regions of autistic spectrum disorder rats
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(Abstract] Objective To investigate the effects of spine —pinching manipulation on the expressions of brain derived
neurotrophic factor (BDNF) and cyclic adenosine phosphate response element binding protein (CREB) in the prefrontal, hippocampal,
and cerebellar regions of autism spectrum disorder (ASD) model rats. Methods The model rats with ASD were randomly divided
into model group and spine—pinching manipulation group, with six rats in each group. Additionally, six normal rats were randomly
selected as blank group. The spine—pinching manipulation group received spine—pinching manipulation starting from postnatal day
23, 21 times/day, for a continuous intervention of 28 days. The blank and model groups underwent simulated grasping and fixing
only. The open field test was conducted the day after the intervention ended, and the activity behavior data (total distance, standing

times, and grooming times) were recorded, and the samples were collected on the day after the open field test. The protein
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expressions of BDNF and CREB in the prefrontal, hippocampus, and cerebellar regions were checked by immunohistochemistry and
Western blot. Results Compared with the blank group, the total distance of activity increased, standing times decreased, and
grooming times increased in the model group (P<0.01). Compared with the model group, the total distance of activity in spine—
pinching manipulation group decreased, the standing times increased, and the grooming times decreased (P<0.05). Compared with the
blank group, the protein expressions of BDNF and CREB in the prefrontal, hippocampus, and cerebellar regions were lower in the
model group (P<0.05, P<0.01). Compared with the model group, the protein expressions of BDNF and CREB in the prefrontal,
hippocampus, and cerebellar regions of the spine—pinching manipulation group increased (P<0.05, P<0.01). Compared with the blank
group, the average optical density of BDNF and CREB proteins in the prefrontal, hippocampus, and cerebellar regions of the model
group decreased (P<0.05, P<0.01). Compared with the model group, the average optical density of BDNF and CREB proteins in the
prefrontal, hippocampus, and cerebellar regions of the spine—pinching manipulation group increased (P<0.05, P<0.01). Conclusion Spine-
pinching manipulation can effectively improve the behavioral characteristics of ASD rats, and its mechanism of action may be related

to the upregulation of BDNF and CREB protein expressions in the prefrontal, hippocampus, and cerebellar regions of ASD rats.

(Keywords] autism; spine—pinching manipulation; Du meridian; multiple brain regions; brain derived neurotrophic factor;

cyclic adenosine phosphate response element binding protein; cranial nerve development
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Table 1 Comparison of total distance of activity,
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e 0.34+0.01% 1.05+0.04%
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prefrontal region of the three groups of rats
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Table 4 Comparison of average optical density of
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Fig.3 Immunohistochemical images of BDNF and CREB proteins in the cerebellar

region of the three groups of rats
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Table 7 Comparison of protein relative expressions of

BDNF and CREB in the cerebellar region among the
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Fig.6 Protein bands of BDNF and CREB in the

cerebellar region of the three groups of rats
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