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Changes in glial fibrillary acidic protein expression in different brain

regions of rats with traumatic brain injury
Cao Yan', Li Hengxi', Li Jiali', Ling Tenghan', Yin Aiping', Zhou Ying”, Yang Li’, Wu Haiying’, Li Ping'
(' Dept of Human Anatomy and Histology & Embryology, > Science and Technology Achievement Incubation Center
Kunming Medical University, Kunming 650500;° Dept of Emergency, The First Affiliated Hospital of
Kunming Medical University, Kunming 650032)

Abstract Objective To observe the expression of glial fibrillary acidic protein ( GFAP) in the brain tissue of rats
with traumatic brain injury (TBI) and the differential changes between brain regions. Methods The TBI model of
rats was prepared by the modified Feeney free fall method, and it was randomly divided into the sham-operated
group (Sham group) and the model group (TBI group). Immunohistochemical staining, Western blot and RT-
qPCR were used to observe the morphological changes of activated astrocytes and the expression of GFAP in differ-

ent brain regions after TBI. Results Immunohistochemical staining showed that astrocytes were activated in all
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Effect of endomorphin 2 on expression of p-opioid receptors

in the dorsal root ganglion in rats with neuropathic pain
Xie Yushan, Liu Haifan, Sun Tao, Wan Faping
(Dept of Human Anatomy, Xuzhou Medical University, Xuzhou 221004 )

Abstract Objective To explore the expression of the w-opioid receptor (MOR) and the effects of intracellular
vesicle transport on the MOR expression during endomorphin 2 ( EM2) analgesia. Methods Adult male SD rats
were randomly divided into 3 groups: control (naive) group, neuropathic pain group and drug group. Spared nerve
injury (SNI) induced neuropathic pain rats were employed as the pain model. The drug group rats were the SNI
pain ones intrathecally injected with EM2. The methods of immunofluorescence single staining and Western blot
were used to detect the expression of MOR total protein, phosphorylated protein and Rab7 protein. Immunofluores-
cence double staining was used to detect the expression of MOR/Rab7 and MOR/LAMP1 co-labeled immunoreac-
tivity. Results Compared with the control group, the expression of total MOR protein and phosphorylated protein
in the dorsal root ganglion (DRG) of the SNI pain rats decreased ( P <0.05) , and the expression of Rab7 signifi-
cantly increased (P <0.05). The expression of MOR/Rab7 co-labeled immunoreactivity in Rab7 and MOR immu-
noreactive (-ir) products and MOR/LAMP1 co-labeled immunoreactivity in MOR and LAMP1-ir products both in-
creased (P <0.05). Multiple intrathecal injection of EM2 significantly increased paw withdrawal threshold in the
SNI neuropathic pain rats (P <0.01) , the expression of MOR protein and phosphorylated protein in DRG was in-
creased (P <0.05), while the expression of Rab7 decreased (P <0.05). Compared with the control group, the
expression of MOR/Rab7 positive products in Rab7 and MOR positive ones decreased, and the expression of MOR/
LAMP1 positive products in LAMP1l and MOR positive markers decreased (P < 0.05). Conclusion In the
process of analgesia, EM2 inhibits the expression of Rab7 in the DRG of SNI neuropathic pain rats, reduces the
transport of MOR to lysosomes, and promotes the re-sensitization of MOR.

Key words endomorphin 2; p-opioid receptor; dorsal root ganglion; neuropathic pain; vesicle transport
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brain regions on the right side of TBI, and the only brain regions that spilled over to the contralateral side (left)
were cortical region 1 and midbrain regions. RT-qPCR results showed that GFAP mRNA was highly expressed in all
brain regions on the right side of TBI, affecting the contralateral cortex and midbrain regions. Western blot results
showed that GFAP protein was highly expressed in all brain regions on the right side of TBI, and it spread to the
contralateral midbrain regions. Conclusion TBI can cause the activation of astrocytes and increase GFAP expres-
sion in the right brain regions, while also affecting the contralateral (left) cortex 1 and midbrain regions.

Key words traumatic brain injury; astrocyte; GFAP; cortex; midbrain; rats



