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Abstract

Objective To investigate the anti-aging effects of Harde-Einstein Neurotic Acid Adult Formula on nerve fiber repair, neurotransmitter
regulation, neuronal connectivity and memory in adults aged 40-80 years from the perspective of integrated traditional Chinese and
Western medicine. Methods The dual-system design of “animal experiment verification and human clinical trial confirmation” was
adopted: (1) Animal experiments: 80 SD rats were divided into youth control group, natural aging control group, model control group
(D-galactose-induced aging) and experimental group (low/medium/high dose target milk powder), and the core brain indexes were
detected after 12 weeks of intervention. (2) Human clinical trial: 150 subjects aged 40-80 were randomly divided into control group (n=50,
ordinary milk powder) and experimental group (n=100, low/medium/high dose target milk powder), and the intervention was conducted
for 6 months, and longitudinal (pre-intervention/March/June) and horizontal (between groups and age subgroups) indicators were
compared. Results (1) Animal experiments: The incubation period of Morris water maze escape in the experimental group was shortened
by 51.3%, the expression of nerve fiber marker NF-200 was increased by 126.8%, the content of acetylcholine (ACh) was increased
by 116.9%, the expression of synaptophysin (Syn) was increased by 118.4%, and the dendritic spine density was increased by 100.0%
compared with the model group. (2) Human clinical trial: After 6 months of intervention, the MoCA score of the experimental group and
the high-dose group increased by 18.5% (P<0.01) compared with before the intervention, which was 3.4 points higher than that of the
control group, and there was no significant difference between the 60-80 years old subgroup and the 40-59 years old subgroup. The ACh
content increased by 42.1% compared with the intervention group and 18.8 nmol/L higher than that of the control group. The expression
of NF-200 increased by 35.6% and the content of Syn protein increased by 50.4% compared with that before intervention. Conclusion
After 6 months of intervention in adults aged 40-80, memory (MoCA score) increased by 18.5%, nerve fiber repair (NF-200 mRNA) rate
increased by 35.6%, key neurotransmitter (ACh) increased by 42.1%, and neuronal connectivity (Syn protein) increased by 50.4%. The
effect and safety of different age subgroups aged 40-80 years were consistent and the safety was good.
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