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Effect of Nymphaea hybrid extract on learning and memory
ability of scopolamine-induced memory impaired mice

WANG Wei, YE Qian-zhen, XIANG Ting, WU Xiao-qin, SHEN Jian-fu "

College of Biosystem Engineering and Food. Science , Zhejiang University , Hangzhou 310058 , China

Abstract : This research explored the effect of Nymphaea hybrid exiract (NHE) on the learning and memory ability of scopol-
amine-induced memory impairment mice. The memory impairment model was established by intraperitoneal injection of sco-
polamine ,and the spatial learning’and memory ability of mice was determined by Morris water maze test. After the water maze
experiment was completed , the'mice were killed by decapitation and biochemical indicators were measured. The results showed
that compared with the model group,after NHE intervention,the escape latency of the mice was significantly shortened (P <
0.01) ,thetarget quadrantresidence time percentage and the number of crossing platforms were increased (P <0.05 or P <
0.01) ,the activity of SOD and GSH-PX in hippocampus and cortex of mice was significantly increased (P <0.01 or P <0.
05) ythe content of MDA was significantly decreased (P <0.01) ,and the activity of AChE was significantly decreased (P <
0:01) ,ACh content was increased (P <0.01 or P <0.05). At the same time, the results of immunoblotting showed that
NHE «could ameliorate the decrease of the phosphorylated ERK and CREB,as well as BDNF protein expression in hippocam-
pus and cortex of mice induced by scopolamine. In summary , NHE could enhance the learning and memory ability of scopol-
amine-induced memory impairment mice. The specific mechanism involved alleviating oxidative stress damage in the brain,
balancing the cholinergic system,and activating the ERK-CREB-BDNF signaling pathway.
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Fig.1 Escape latency of each group of mice in the naviga-
tional experiment (n =8)
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Note: compared with the normal group,* P <0.05,* * P <0.01;

compared with the model group,*P <0.05,™P <0.01.
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Fig. 2 Memory retention ability of each group of mice in the space exploration experiment (n =8)
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Note : compared with the normal group, * P <0.05, * * P <0.01 ;compared with the model group,*P <0.05,"P <0.01.
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Group N . .
1T K2 i K2 15 K2
Hippocampus Cerebral cortex Hippocampus Cerebral cortex Hippocampus Cerebral cortex
1E % 20 Normal 109.80 +2.35 118.35 £6.35 79.02 £3.36 86.18 £2.23 3.16 £0.15 3.06 £0.19
FEHIZH Model 76.83 £4. 177" 90.52£4.69" " 62.09+2.07"" 70.35+3.49"" 5.06+0.22"" 4.87 £0.26 " *
NHE {5 #4] NHE-L  83.90:+5. 18 104.41 +5.64  64.62 £2.68 70.55 £5.33 3.18 £0.30% 3.53 +0.33%
NHE & 741 NHE-H | 102.45 £4.94™ 112,60 +2.71% 73,71 +2.74% 78.47 £3.54" 3.00 £0. 15" 2.87 +0.27%
FEAE X5 B 2H Positive control 85. 60 +3.38 108.17 £8.43%  66.19 £6.22 82.16 +2.41%  3.31 +0.43% 3.48 +0.35%

E: " P<0.05," " P<0.01, 5IEHAL A P <0.05, %P <0.01, SHAA LA
Note sCompared with the normal group, * P <0.05, * * P <0.01 ; compared with the model group,*P <0.05,*P <0.01.
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Fig. 3 Effect of NHE on ACh and AChE in mouse brain tissue (n=4)
TE: " P<0.05," " P<0.01, 5IER41HE*P <0.05, %P <0.01, 5HEHI4 A,
Note ; Compared with the normal group, * P <0.05, * * P <0.01 ;compared with the model group,*P.<0. 05, *P <0.01.
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Fig. 4 The protein expression of ERK-CREB-BDNF signaling pathway in mouse brain tissue by Western blot
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Fig. 5 Effect of NHE on ERK-CREB-BDNF signaling pathway in mouse brain.tissue (n=4)
TE: (A) p-ERK & [ FUARRT Fik 4t 5 (B) p-CREB 2 [ AYAHXT R IA 5 (C) BDNF 8 FIARXT k% P <0.05, " " P <0.01,
HIEHHLES TP <0.05,% P <0.01, SR LA
Note: (A) relative expression of p-ERK protein; (B) relative expression of pCREB protein;( C) relative expression of BDNF protein;

compared with the normal group, * P <0.05,* * P <0.01 ;compared with the model group,*P <0.05,*P <0.01.
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