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Effect and mechanism of 3-1, 3-galactosyltransferase 2 on brain injury in cerebral
ischemic injury mice model
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Abstract Objective To explore the role of B-1,3-galactosyltransferase 2 (B3galt2) in mice with cerebral ischemic injury.
Methods Adult male C57BL/6] mice were randomly divided into the sham, suture-occluded middle cerebral artery occlusion (MCAO)
model ,MCAO model + lentiviral vector control (LV-GFP),and MCAO model + lentiviral vector overexpression B3galt2 (LV-B3galt2)
groups, with six mice in each group. Neurological deficit scoring and rotating rod experiments were performed 24 h after ischemia in each
eroup,and 2,3, 5-triphenyltetrazolium chloride (TTC) staining was used to determine the infarction volume. The number of neurons in
the ischemic cerebral cortex was determined in each group using Nissl staining. The levels of oxidative stress-related factors in the brain
tissues were detected using the relevant kits. Results Compared with the sham group,the MCAO model group showed increased infarct
volume and neurological deficits (P < 0.05), significantly decreased number of neurons in the ischemic cerebral cortex and levels of super-
oxide dismutase (SOD) and glutathione peroxidase (GSH) (all P < 0.05),and significantly increased levels of reactive oxygen species
(ROS) and malondialdehyde (MDA ) (all P < 0.05) . Compared with the MCAO model group,the LV-B3galt2 group had reduced volume of
cerebral infarction, significantly improved neurological deficits (all P < 0.05), significantly increased number of neurons in the ischemic
cerebral cortex of mice, significantly decreased levels of ROS and MDA (P < 0.05), and significantly elevated levels of SOD and GSH (all
P <0.05). Conclusion B3galt2 overexpression can reduce brain injury in an ischemic damage mouse model , and its mechanism may be
through the inhibition of oxidative stress reactions.
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Fig.1 Comparison of B3galt2 protein between groups LV-GFP and LV-B3galt2
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Tab.1 Comparison of neurological score and latency to fall in each group

Group n Neurological score Latency to fall (s) Infarct volume (%)
Sham 6 0.0+0.0 68 = 12 0.0=0.0
MCAO model 6 75+1.2" 31+8" 55.6 = 11.9"
LV-GFP 6 73=+1.1" 30+5" 53.8+12.4"
LV-B3galt2 6 5.6+0.9” 49+ 97 285+7.17

1) P < 0.05 vs. sham group;2) P < 0.05 vs. MCAO model group.
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Fig.2 TTC staining results of mice brain in each group
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A, Nissl-staining image x 400; B, number of nerve cells.* P < 0.05 vs.sham group; #P < 0.05 vs.MCAO model group.
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Fig.3 The number of nerve cells by Nissl staining
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Tab.2 Comparison of oxidative stress factor levels in brain tissue of mice in each group

Group Relative ROS level MDA (nmol/mg) SOD (U/mg) GSH (nmol/mg)
Sham 1.00+0.11 9.89 + 1.41 54.6+7.41 29.4 +4.46
MCAO model 232+042" 18.64 £2.42" 373 +6.47" 15.6 +4.21"
LV-GFP 2.21£0.39" 19.87 £2.36" 36.6 +6.16" 14.2 +3.98"
LV-B3gali2 1.51+0.16” 14.55 +2.03” 52.3+4.87" 247 +4217

1) P < 0.05 vs. sham group;2) P < 0.05 vs. MCAO model group.
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