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ABSTRACT Kimchi is a Korean traditional fermented food with various health functionalities. However, the protective
effects of kimchi against Alzheimer's disease (AD) have not been studied yet. In this study, the protective activities
of kimchi extract against oxidative stress and AD were investigated in an amyloid beta (AB)-induced AD model using
ICR mice. Kimchi extract exerted strong scavenging activities against 1,1-diphenyl-2-picrylhydrazyl and hydroxyl
radical. In addition, T-maze, object cognition, and water maze tests were carried out using the AD model. The APys.3s-in-
jected groups showed impairment of cognition and memory. However, the abilities of novel object recognition and
new route awareness were improved by administration of kimchi extract (100 and 200 mg/kg/day) for 2 weeks.
Furthermore, the results on water maze test indicated that kimchi extract exerted protective activity against cognitive
impairment induced by APs.3s. The present study suggested that kimchi protected against AB-induced impairment
of memory and cognition as well as attenuated oxidative stress.
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Table 1. The ingredients ratios of kimchi

Ingredients Weight (g)
Salted Chinese cabbage 100.0
Radish 13.0
Green onion 2.0
Crushed garlic 1.4
Crushed ginger 0.6
Red pepper powder 3.5
Fermented anchovy sauce 22
Sugar 1.0

Final salt concentration (%) 2.5
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Fig. 1. DPPH radical scavenging activity of ethanol extract from
kimchi. Values are presented as the mean+SD. The letters (a-d)
are significantly different (P<0.05) from each other. ICsy of as-
corbic acid is 2.7+0.1 pg/mL.
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Fig. 2. Hydroxyl radical scavenging activity of ethanol extract
from kimchi. Values are presented as the mean+SD. The letters
(a,b) are significantly different (P<0.05) from each other. I1Cso
of ascorbic acid is 12.8+0.1 pg/mL.
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Fig. 3. Percentage change in object cognitive ability test scores.
After training with two identical objects, the mice were allowed
to explore on e familiar object from training and one novel object.
The time that the mice spent with the novel object was recorded.
The groups are defined as follows: Normal, 0.9% NaCl injection
+oral administration of corn oil; Control, A,s.3s injection+oral
administration of corn oil; 100, Apzs.3s injectiontoral admin-
istration of 100 mg/kg/day kimchi EtOH extract dissolved in corn
oil; 200, AB,s3s injectiontoral administration of 200 mg/kg/day
kimchi EtOH extract dissolved in corn oil. Values are presented
as the mean+SD. The letters (a-c) are significantly different (P<
0.05) from each other.
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Fig. 4. Spatial perceptive ability scores by group in the T-maze.
After training to explore the right arm of the T-maze for 10 min,
the number of touches and exploration times of the right and
left sides of the maze were calculated. The groups are the same
as those outlined in Fig. 3. Values are presented as the meant
SD. The letters (a,b) are significantly different (P<0.05) from
each other.
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Fig. 5. Spatial learning in the water maze test. The groups are
the same as those outlined in Fig. 3.
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Fig. 6. Effects of kimchi EtOH extract on memory impairment
induced by Apas3s as measured by the % occupancy time in
the target quadrant of the water maze test. The percentage of
time spent in the target quadrant was calculated in the water
maze test on the final test day. The groups are the same as
those outlined in Fig. 3. Values are presented as the mean+SD.
The letters (a,b) are significantly different (P<0.05) from each
other.
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Fig. 7. The latency to reach hidden and exposed platforms in
the water maze test. The times to find hidden and exposed plat-
forms were recorded on the final test day in the water maze
test. The groups are the same as those outlined in Fig. 3. Values
are presented as the mean+SD. The letters (a-c) are significantly
different (P<0.05) from each other.
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