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Abstract (300-word limit)
Endoplasmic reticulum (ER) stress in the brain is associated with the development of neurodegenerative diseases, particularly Alzheimer’s disease (AD). The antioxidative effects of kimchi, a Korean traditional fermented vegetable, are well established. The bioactive compounds in kimchi methanol extract (KME), such as capsaicin, ascorbic acid, quercetin, and 3-(4′-hydroxyl-3′,5′-dimethoxyphenyl)propionic acid (HDMPPA), were previously identified. We elucidated the preventive effects of kimchi and its bioactive compounds on AD through inhibition of ER stress in amyloid beta (Aβ)-injected AD mice. Mice received a single intracerebroventricular injection of Aβ25-35, except for those in the normal group. Mice were subjected to oral administration of 10 mg of capsaicin, 50 mg of HDMPPA, 50 mg of quercetin, 50 mg of ascorbic acid, or 200 mg of KME per kg of body weight for 2 weeks (n = 7 per group). Carboxymethylcellulose was used as a vehicle for the normal and control groups. In the groups fed kimchi bioactive compounds and KME, the brain ROS and TBARS levels were lower, whereas the protein expression levels of Nrf2-regulated antioxidant enzymes were higher, than the levels in the Aβ-injected control group (P < 0.05). Quercetin, HDMPPA, and KME reduced the expression of the ER stress-related markers GRP78, p-PERK, p-eIF2α, XBP1, and CHOP. Moreover, the proapoptotic molecules Bax, p-JNK, and cleaved caspases-3 and -9 were downregulated, with concomitant upregulation of the anti-apoptotic molecules Bcl2 and cIAP (P < 0.05). These biochemical results were supported by the histological analysis of the hippocampus. Numerous TUNEL-positive cells were revealed in the CON group whereas those were rarely observed in the KME group or in any of the groups fed the kimchi bioactive compounds. The effects were higher in the KME, quercetin, and HDMPPA groups. In conclusion, kimchi and its bioactive compounds demonstrated inhibitory effects against ER stress-mediated apoptosis in the brain. 

Methodology and Theoretical Orientation: Oxidative stress levels in the brain were evaluated and protein expression levels were determined by western blot analysis. The histological analysis of hippocampus was performed by TUNEL assay.
Findings: This research was supported by the Basic Science Research Program through the National Research Foundation of Korea (NRF), funded by the Ministry of Education (2015R1D1A1A01057267).
Conclusion and Significance: Thus, the intake of kimchi enriched with these bioactive compounds could be a good practice for the prevention of Alzheimer’s disease.
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