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Study on the mechanism of trigeminal nerve stimulation regulating GLT1-mediated endoplas-
mic reticulum stress and its influence on hypoxic-ischemic encephalopathy CHEN Yi-yang, YU
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[ Abstract)
cephalopathy (HIE) and its potential mechanism. Methods

YU Dai-hua
Objective To explore the neuroprotective effect of trigeminal nerve stimulation (TNS) on hypoxic-ischemic en-
Twenty-four 7-day-old neonatal SD rats were used to establish the HIE
model. The rats were divided into a control group, a HIE model group (model group) , a TNS intervention group ( model+TNS group)
and TNS+glutamate transporter 1 ( GLT1) inhibitor group ( HTE+TNS+Dihydrokainic acid group) using random number table method,
6 rats in each group. Short-term and long-term neurobehavior were evaluated by negative geotaxis test and rotarod test. TTC staining,
HE staining, qRT-PCR, Western blot, and ELISA were used to detect the volume of cerebral infarction, pathological damage to brain
tissue, expression levels of GLT1, endoplasmic reticulum stress (ERS) - related proteins and levels of inflammatory factors. Results
The model group showed severe cerebral infarction, neuronal swelling, nuclear pyknosis, intensely stained cytoplasm and extensive in-
filtration of inflammatory cells. Compared with the control group, the model group had a significantly decreased expression level of
GLT1, a significantly increased time required to turn 180 degrees, a significantly shortened fall-off time and a significantly increased
expression of glucose-regulated protein 78 (GRP78) (P<0.05). Compared with the model group, the model+TNS group had an in-
creased expression level of GLT1, a significantly shortened time required to turn 180 degrees, a significantly prolonged fall-off time,
and significantly decreased expressions of GRP78 and levels of tumor necrosis factor-a (TNF-a) (P<0.05). Compared with the model
+TNS group, the model+TNS+Dihydrokainic acid group had aggravated cerebral infarction, a decreased expression level of GLT1, and
significantly increased levels of TNF-a as well as expression of GRP78 ( P<0.05). Conclusions TNS exerts a neuroprotective effect
on HIE by up-regulating the expression of GLT1 and inhibiting the ERS-mediated neuronal apoptosis pathway.
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TEIR S 505 S A 2 7™ Ak e BT FH 500 16 W 3R 7
FE qRT-PCR A% 58 B3 Gl o 278 Skt 45k
At GLT1 K- 78 /50T o

1.3.8  ELISA W % % B 7K Ol 40 21
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°C 12000 r/min B5.0> 15 min, B 35, ELISA I &
TNF-o \IL-1B
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A2 +TNS 6 6.54 + 0.98" 27.38 + 4.76"
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XA LILEL, * + P<0.01, % * = P<0.001; 5RIEIH LLEL #4##P<0. 001
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O G i L P9 SRR 2 1) o7 JCTR 2 AT 306 3k R 1 5 %o
Rrr = A 2P X S AT A R B — 3L,

X— &I R HIE FIRIT 3L T 300 40 F LA
R o 25 Wy el Ak 25 9 F B (4n TNS) F i GLT1 %
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LB HE T TNS 1 7 K THa] 5 N 1Y 2 800, 14
ARAPAR X I8 1 b 2 D R B2 B AN B RN )5
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