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Mechanism of ophiopogonin D on improving cognitive function of model rats with Alzheimer’s disease

LI Qian,ZHANG Ye-jun,LI Ran, YUE Yu-kun,LOU Zhan (Third Department of Neurology, First Affiliated Hospital of Hebei
North University , Zhangjiakou Hebei 075000, China)

Abstract: Objective To explore the effect and mechanism of ophiopogonin D on cognitive dysfunction of model rats with Alzheimer’ s
disease (AD). Methods A total of 72 rats were randomly divided into the sham operation group, the model group,the ophiopogonin D
10 mg/kg group, the ophiopogonin D 20 mg/kg group, the ophiopogonin D 40 mg/kg group and the donepezil hydrochloride group, with
12 rats in each group. Except for the sham operation group,AD rat models were established in other groups,and the drug intervention lasted
for 4 weeks. The cognitive ability of rats was detected by water maze test,and the pathological changes of hippocampal tissues were detected
by HE staining. Nissl staining was used to detect the Nissl body changes of hippocampal tissues,and the condition of neurons was evaluated.
The levels of oxidative stress indicators of malondialdehyde (MDA ) ,superoxide dismutase (SOD) , glutathione peroxidase ( GSH-Px) , choline
acetyltransferase ( ChAT) ,acetylcholine (Ach) and acetyl cholinesterase ( AChE) of hippocampal tissues were detected. Western blot was
used to detect the protein expression levels of brain-derived neurotrophic factor ( BDNF) and tyrosine kinase receptor B ( TrkB). Results
Compared with the sham operation group,the escape latency of rats in the model group was lengthened (P <0.05) ,the frequency of crossing
the target quadrant was reduced (P <0.05) ,and the stay time in the target quadrant was shortened (P <0.05). Compared with the model
group, the escape latency of rats in ophiopogonin D 20 mg/kg and 40 mg/kg groups and the donepezil hydrochloride group were shortened
(P <0.05) ,the frequency of crossing the target quadrant was increased (P <0.05) ,and the stay time in the target quadrant was prolonged
(P <0.05). The neurons in the model group were significantly disordered, the hippocampal cavity was increased and the number of Nissl
bodies was decreased compared to the sham operation group,and the hippocampal histopathology showed different degrees of improvement and
the number of Nissl bodies was increased in ophiopogonin D 20 mg/kg and 40 mg/kg groups and the donepezil hydrochloride group compared
to the model group. Compared with the sham operation group,the levels of MDA and AChE in hippocampal tissues of rats in the model group
were increased (P <0.05) ,while the levels of SOD,GSH-Px,ChAT and Ach were reduced (P <0.05) ,and the protein expression levels of
BDNF and TrkB were down-regulated (P <0.05). Compared with the model group,the levels of MDA and AChE in hippocampal tissues of
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rats in ophiopogonin D 20 mg/kg and 40 mg/kg groups and the donepezil hydrochloride group were reduced (P <0.05) ,while the levels of
SOD, GSH-Px, ChAT and Ach were increased (P < 0. 05), and the protein expression levels of BDNF and TrkB were up-regulated

(P <0.05). Conclusion

Ophiopogonin D can improve the cognitive dysfunction of rats with AD, reduce oxidative stress, regulate the

balance of neurotransmitters , which may be related to regulation of BDNF/TrkB signaling pathways.

Keywords : ophiopogonin D; Alzheimer’ s disease ;oxidative stress; BDNEF/TrkB signaling pathways
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