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Effect of intranasal administration of glibenclamide on the treatment of traumatic brain injury in mice
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[Abstract] Objective - To observe the effect of intranasal administration of glibenclamide on the treatment of traumatic brain injury (TBI), providing
new ideas for the treatment of TBI. Methods * Eight-week-old C57BL/6J mice were randomly divided into glibenclamide treatment group (n=21),
control group (n=19) and in vivo fluorescence imaging group (n=1). Glibenclamide labeled with fluorescent probe was injected into the nose of mice
in the in vivo fluorescence imaging group to observe the transportation of glibenclamide into the brain. The TBI model was established in the right
hemisphere of mouse brain of the glibenclamide treatment group and the control group by the controlled cortical impact (CCI) method. The mice in the
glibenclamide treatment group received intranasal delivery of the drug after TBI induction, while the mice in the control group received equal doses of
the solvent without glibenclamide under the same conditions. Mice were decapitated after 24 h of successful modeling. The degree of brain edema in
the two groups was measured by the percentage change in water content of brain tissues. The volume of brain damage in the two groups was measured
by 2, 3, 5-triphenyltetrazolium chloride (TTC) staining. The neurological function of the two groups was evaluated by rotarod test. Results - In vivo
fluorescence imaging experiment showed that glibenclamide successfully reached the brain after intranasal administration. The degree of brain edema and
the volume of brain damage in the control group were significantly larger than those in the glibenclamide treatment group (both P<0.05). Neurological
function of the two groups were not statistically significant. Conclusion - Intranasal delivery of glibenclamide can significantly reduce TBI-caused brain
edema and brain damage volume, suggesting that the drug has a certain neuroprotective effect on TBI.
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D) AkMh, sk S HEL TR RRSE (18 1B), LA
EABBLEET, AN A I ER S E TG, TBI AR,

Note: A. Surgery scene of TBI. B. Representative brain tissue of mice after 24 h of
successful TBI modeling.

1 TBI @R F ARIUFFIEEAT) 24 h F/NRINARER
Fig 1 Surgery scene of TBI and brain tissue of mice after 24 h of successful TBI
modeling
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Note: A. Fluorescence imaging of the brain of mice before intranasal administration. B. Fluorescence imaging of the brain of mice after 100 min of intranasal administration.
Dark blue—fluorescent signal. The arrow showed the end of the olfactory bulb.

2 TR RN MRS R REBLEH RIS SR

Fig 2 Observation of the brain condition of mice after intranasal administration of glibenclamide by fluorescent probe
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Note: A. The percentage of water content of the left and right brain hemispheres in the two groups. © P=0.002, ® P=0.003, compared with the left brain hemisphere. B. Percentage

increase in water content of the right brain hemisphere of the two groups of mice, compared with left brain hemisphere. * P=0.000, compared with the glibenclamide treatment
group.
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Fig 3 Detection of secondary brain edema in the right hemisphere in the two groups of mice
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AR,

1
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I'he volume of brain damage™s
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Note: A. TTC staining of brain tissue sections in the glibenclamide treatment group. B. TTC staining of brain tissue sections in the control group. C. The percentage of the

volume of brain damage in the two groups. © P=0.003, compared with the glibenclamide treatment group.
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Fig 4 TTC staining of brain tissue sections and statistical analysis of the percentage of brain damage volume of the two groups
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Note: “P=0.272, ® P=0.518, © P=0.734, ® P=0.546, © P=0.868, compared with the
control group.
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Fig 5 The time of staying on the rod in the two groups of mice by rotarod test
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