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Neuroprotective Effect of dI-3-n-butylphthalide (NBP) on Rats
with Brain Injury*

DUAN Peng', GUO Qin-yué’, LIU Li', LI Xiao-qing', BAI Li-xi', XU Jing"*
(1 Department of Emergency; 2 Department of Critical Care Medicine, The First affiliated Hospital of Xi'an Jiaotong University, Xi'an,
Shaanxi, 710061, China)

ABSTRACT Objective: To investigate the neuroprotective effect and mechanism of dl-3-n-butylphthalide (NBP) on rats with brain
injury. Methods: A total of 100 7-week-old male Sprague-Dawley (SD) rats were randomly divided into 5 groups: sham group, model
group, NBP low, medium and high dose groups, 20 in each group. A model of craniocerebral injury in rats was established using con-
trolled cortical impact injury. NBP was dissolved in soybean oil. The low, medium and high dose groups of NBP were orally adminis-
tered at a dose of 20, 40, and 80 mg / kg for 2 weeks, respectively. The sham group and the model group were orally administered with
an equal volume of soybean oil. The modified neurological deficit score (mNSS) was used to evaluate the neurological status of rats. The
brain tissue water content and the levels of malondialdehyde (MDA), superoxide dismutase (SOD), and glutathione peroxidase (GSH-Px)
in the brain tissues of each group were detected after treatment. TUNEL method was used to identify cell apoptosis. The expressions of
Nrf2, NQO-1, HO-1, ApoJ, MMP9, AQP4, Caspase-3 and AKT in brain tissue were detected by RT-PCR, Western blot or Immunohisto-
chemistry. Results: After 2 weeks of NBP treatment, the mNSS score and neuron apoptosis rate in the NBP treatment group were signifi-
cantly reduced in a dose-dependent manner (P<0.05). Compared with the model group, the brain water content in the NBP treatment
group was significantly reduced (P<0.05). Compared with the model group, MDA in the NBP treatment group was significantly reduced,
while SOD and GSH-Px were significantly increased (P<0.05). Compared with the model group, the nuclear Nrf2 in the NBP treatment
group was significantly increased, while the cytoplasmic Nrf2 was significantly decreased (P<0.05). Compared with the model group, the
expression levels of NQO-1 and HO-1 proteins in the NBP treatment group were significantly increased (P<0.05). Compared with the
model group, the mRNA and protein expression levels of AQP4, MMP-9, ApolJ, and Caspase-3 in the NBP low, medium, and high dose
groups were significantly reduced, while AKT was significantly increased(P<0.05). Conclusions: NBP has a certain neuroprotective ef-

fect on rats with traumatic brain injury.
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Fig.1 Modified neurological deficit scores (mNSS) for each group of rats
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Note: Different letters indicate significant differences between groups
(P<0.05); The same letters indicate no significant differences between

groups (P>0.05).
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Fig.2 Brain tissue water content in each group of rats
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Note: Different letters indicate significant differences between groups
(P<0.05); The same letters indicate no significant differences between

groups (P>0.05).
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Fig.4 TUNEL staining to detect neuronal apoptosis in each group of rats (200% )

Neuronal apoptosis ratio (%)

Sham

Note: Different letters indicate significant differences between groups (P<0.05); The same letters indicate no significant differences between groups (P>0.05).
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Note: Different letters indicate significant differences between groups (P<0.05); The same letters indicate no significant differences between groups (P>0.05).
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Fig.5 MDA, SOD and GSH-Px levels in the brain tissue of each group of rats
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Fig.6 Protein expression of Nrf2, NQO-1 and HO-1 in brain tissue of rats in each group

Note: Different letters indicate significant differences between groups (P<0.05); The same letters indicate no significant differences between groups (P>0.05).
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Fig.7 Expression of AQP4, MMP-9 and Apol in brain tissue of rats in each group

Note: A: mRNA expression detected by RT-PCR; B: Protein expression detected by Western blot; C: Immunohistochemical staining (200 x ); Different

letters indicate significant differences between groups (P<0.05); The same letters indicate no significant differences between groups (P>0.05)
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Fig.8 Expression of AKT and Caspase-3 in brain tissue of rats in each group

Note: A: mRNA expression detected by RT-PCR; B: Protein expression detected by Western blot; C: immunohistochemical staining (200% );

Different letters indicate significant differences between groups (P<0.05); The same letters indicate no significant differences between groups (P>0.05)
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