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Protective Effects of Negletein against ' Hypobaric
Hypoxia-induced Brain Damage in Mice

JING Lin-lin, WU Ning-zi, YANG Ying, HE Lei;JIA Zheng-ping, MA Hui-ping "
Department of Pharmacy ,Lanzhou General Hospital;Key Lab of PLA for Prevention and Treatment
of Injuries Induced by High Altitude , Lanzhou 730050 , China

Abstract: To evaluate the protective effect and mechanism of negletein against hypobaric hypoxia-induced brain damage
in mice. First,50 mice were used in normobaric hypoxia test to determine the optimal dosage of negletein. Then 88
BALB/C mice were randomly divided into normal control group, hypoxia model group,rutin group and negletein group.
The drugs were administered intragastrically to the mice for 5 consecutive days. After 60 min of the last administration,
mice were exposed to hypebaric hypoxia (8000 m) for 12 h. The water content,H,0,,NO MDA level, LDH, antioxidant
enzymes activity and the expression levels of Nrf2 and HO-1 in brain were monitored. The results indicated that the con-
tent of water, H;0,,NO,and MDA as well as LDH activity in hypoxia model group significantly increased while antioxi-
dant enzymes activity markedly decreased compared with these of normal control group. Hypobaric hypoxia exposure sig-
ni? cantly upregulated the expression levels of Nrf2 and HO-1. Prior administration of negletein decreased the brain wa-
ter content,H,0, ,NO,MDA levels and LDH activity while increased antioxidant enzymes activity. Negletein also further
unregulated Nrf2 and HO-1 expression. These results suggested that negletein can ameliorate hypobaric hypoxia induced
oxidative stress injury in mice brain,which can be explained in part by its free radical scavenging activity ,improvement
of antioxidant enzyme activity by activating the Nrf2/ARE/HO-1 pathway.

Key words : negletein ; hypobaric hypoxia;brain tissue ; antioxidant enzyme ; Nrf2/ARE/HO-1 pathway
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Fig. 1 Chemical structure of negletein
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Table 1  Effects of negletein on the survive/time of mice under normobaric hypoxia condition(; +s,n=10)

2151 3 e {%?Iﬁ i) I.‘Eﬂ USSR
Group n Dose SurVIV‘e time Prolong rate
(mg/kg) (min) (%)

BRI ZH Model group 10 - 31.45+3.12 -
7T 40 Rutin group 10 500 39.12 £3.96% 24.39
#2462 7-HUEE4L Negletein group 10 125 35.80 £4.46 13.83
10 250 38.80 +3.42% 23.37
10 500 44.30 +5.67%* 40. 86

T HEERBAIALN L, TP <0.05,% P <0.01; 54 TAIMILL, " P <0.05, " " P<0.01, SEKA = (254 4117 1 i ] -5k S A6 AR 241 475 AT 1] ) / Bk

SRR L AT ]

Note : compared with/model group ,* P<0. 05, P <0. 01 ; compared with rutin group, * P <0.05, * * P <0. 01 ; Prolongation rate = ( survival time of

treatment group-survival time of model group)/survival time of model gro

81
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Fig. 2 Effects of negletein on the content of of brain water in

mice under hypobaric hypoxia condition
SR RAIM G, P <0.05,% P <0. 01 ; 5 i S04 5 4 4
b, P<0.05," “P<0.01
Note : compared with control group,*P <0.05,* P <0. 01 ; compared

with model group, * P <0.05," * P <0.01
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ffects of negletein on the content of H,0, and NO in mice brain under hypobaric hypoxia condition
T SIEH X IRALAR L, TP <0.05, %P <0.01; 5 AEBURALHLL, * P <0.05, " * P <0.01,
Note : compared with control group,*P <0.05,% P <0.01 ;compared with model group, * P <0.05, * * P <0.01.
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BS R FRMSEGENREES R MDA &8 LDH & 7 0HM
Fig. 5 Effects of negletein on MDA content and LDH activity in mice brain under hypobaric hypoxia condition
HE SIER S AMIE, " P <0.05,"P <0.01; HHEABBLIMLL, * P <0.05, " * P <0.01,
Note : compared with control group, *P <0.05 , " P <0.01 ;compared with model group, * P <008y * * P'<0.01.
2 EERT-PEUEEERNRBALH SOD,CAT F1 GSH-Px EHAIHM(x 5,0 =0)
Table 2  Effects of negletein on SOD,CAT and GSH-Px activity in mice brain under hypobaric_hypoxia condition(; +s,n=6)

o

2 ) Dose SOD CAT GSH-Px
Group (me/ke) (U/mg protein) (U/mg protein ) (U/mg protein)
TEH# X BB ZH Control group - 77.12 £5.32 3.02 +0.13 6.78 + 0.43
BRI ZH Model group - 38.32 +2. 88" 1.54 £0.26" 2.43 + 0.16"
57T 4 Rutin group 500 56.51 +4.56 " " 2.43 +0.37" " 3.87 +£0.39""
PR T-H 2 Negletein group 500 64.06 +5.93 " * 2.75+£0.43* " 4.34 + 0.34""

T SRR BRAIMIEE, " P <0.05,%P <0.01; S HEABBLIA P <0.05, " * P <0.01,
Note : compared with control group,*P <0.05, *P <0.01;compared with médel'group, * P'<0.05, * * P <0.01.
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Fig. 6  Effects of negletein on the expression of Nrf2 and HO-1 in mice brain under hypobaric hypoxia condition
e HIEH X BRAAE L, TP <0.05,% P <0.01; SECEMALMIL, * P<0.05,* * P<0.01,
Note : compared with control group,*P <0.05, *P <0.01;compared with model group, * P <0.05, * * P <0.01.
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