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Effect of DI —3 — n — Butylphthalide on the Improvement of Neurological Function in

Rats with Traumatic Brain Injury
HE Yun, GUI Shuiqing, HUANG Xianjian, ZHU Dongliang

( Shenzhen Second People’s Hospital, Shenzhen , Guangdong, China  518035)
Abstract: Objective To investigate the effect of dl —3 — n — butylphthalide(NBP) on the improvement of neurological function in rats
with traumatic brain injury(TBI) and the effect on IRE1/XBPI signaling pathway. Methods A total of 60 rats were divided into sham
operation group, model group, NBP high — dose , medium — dose and low — dose groups(40,20,10 mg/kg),12 rats in each group. TBI model
of rat was established by the modified Feeney's free falling method. After modeling, rats in each group were intraperitoneally injected
with corresponding drugs once a day for 7 d. The neurological deficit of rats was evaluated,the brain water content was measured, the
apoptosis of brain cells was evaluated by the TUNEL method and the apoptosis index was calculated. The levels of malondialdehyde
(MDA) and superoxide dismutase(SOD) in brain homogenate were measured by enzyme — linked immunosorbent assay(ELISA). The lev-
els of protein kinase C receptor 1(RACK1), phosphorylated IRE1(p —IRE1),X —box binding protein 1(XBP1) and glucose — regulated
protein 78(GRP78) were determined by polymerase chain reaction(PCR). Results Compared with those in the model group,the neuro-
logical deficit score, apoptosis index, the levels of MDA, p —IRE1, XBP1 and GRP78 were significantly decreased, while the levels of
SOD and RACKI1 were significantly increased,and the brain water content was significantly increased in NBP high — dose, medium — dose
and low — dose groups( P < 0.05). Conclusion NBP has an improvement effect on the neurological function of TBI rats,and its mech-
anism may be related to its inhibition of IRE1/XBP1 signaling pathway.
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Tab.1 Comparison of neurological deficit score and brain water
content of rats in each group( Xxs,n=4)

25 M2 (mg/kg) WEAREREN () BARESKE(%)
BFARA 0 71.54 +0.28
BAUA 3.40 +£0.28° 82.23 £0. 49°
NBP &7 & 41 10 2.84 £0.36" 80. 68 £0.51"
NBP ¥ 7] 241 20 1.88 £0.27" 79.25 +0. 35"
NBP &7l & 42 40 1.15£0. 12" 78.91 £0. 41"

EHMHEF AR, P<0.05; 5B AE "P<0.05;5
NBP &7 2045 ,cP <0.05;5 NBP ¥ A 24 %&,'P <0. 05,
A 2. A3,

Note : Compared with those in the sham operation group,*P <0. 05; com-
pared with those in the model group,”P < 0. 05; compared with those in the
NBP low —dose group, “P < 0.05; compared with those in the NBP
medium — dose group,”P < 0.05;as well as Tab. 2 and Tab. 3.
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Tab.2 Comparison of MDA and SOD levels in brain homogenate

of rats in each group(X =s,n=4)

X R AN 4R AR T 1B R
C. NBP low — dose group

D. NBP medium - dose group  E. NBP high — dose group

Apoptosis of brain cells of rats
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RIEKFLB(X £5,n=4)
Tab.3 Comparison of RACKI1,p -IRE1,XBP1 and GRP78 expres-

sion levels in brain homogenate of rats in each group( X+ s,n=4)

47 % (mg/kg) MDA (nmol /mg) Son(U/¢g) @ #E(mg/kg)  RACKI p-IREI XBPI GRP78
BFRa 4,78 0. 57 24.35+3.42 BFRA 3.280.41  0.42£0.05 0.45£0.07 0.19£0.04
A 12.09 + 1. 82° 7.34 £0. 40° Baa 0.62£0.07 1.82£0.29" 1.27£0.28 1.76£0.18'
NBP 1% &4 10 9.52£0. 43" 9.75 £0.98" NBP 17 % 41 10 1.28£0.25 1.530.09" 0.85+0.14" 1.27£0.25
NBP il %4 20 7.68 +0. 83" 13.84 £2. 46" NBP #HE4 20 1.83£0.37 1.30£0.21" 0.73£0.09" 0.54 0. 04"
NBP &l 4 40 6.02 +0. 70" 17.28 £3. 61" NBP ZAEA 40 2.69£0.13" 0.94 0,08 0.55£0.06"' 0.33 £0.05"
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Fig. 2 Expression levels of RACKI, p-IREl, XBP1 and GRP78 in
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brain homogenate of rats in each group
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