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Perilla oil prevents brain damage via suppressing risk factor
protein expression in hypercholesterolemic apo E KO mice
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Hypercholesterolemia might bring on the neurological disorders such as dementia‘ . On recent studies, n-3 fatty acid is known to relieve
brain disorders by preventing the oxidative damage on neural cells®. This study is aimed for demonstrating the beneficial effects of
perilla (PE) oil, rich in n-3 fatty acid, on neural damage induced by high cholesterol diet (HCD). The diet contains 1.25% cholesterol, 4 %
cocoa butter, 12% coconut oil and 10% of various cooking oils. Lard (LD), PE or sunflower (SN) oil are used for a source of n-9, n-3 and
n-6 fatty acid, respectively. The diet was provided to the apo E KO mice and its wild type, C57BL/6 mice for 10 weeks. The animal
protocol used in this study has been reviewed by the Pusan National University-Institutional Animal Care and Use Committee (PNU-
IACUC) on their ethical procedures and scientific care, and it has been approved (Approval Number PNU-2010-00031). For histological
analysis, brain tissue was sectioned followed by hematoxylin—eosin staining and damaged cell were counted under the optical microscopy
using Towfigh’s method®. Western blotting is performed for detecting the risk factor protein responsible for the brain oxidative damage.
These data were analysed by using ANOVA followed by Duncan’s multiple.
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Fig. 1. Photomicrographs of cerebral cortex in the brain. (A): LD group (B): PE group, (Hematoxylin-eosin, X200).

Table 1. Degree of brain cell damage. Data with different letters are significantly different (P<0.05).

Histological damage

Mouse model Diet Mean SD
Wild-type LD 9.25% 2.38
PE 6.60° 1.74
LD 14.75° 228
Apo E KO-type PE 9.60™ 224
SN 12.40°° 2.58

Fig. 1. is photomicrographs of cerebral cortex in the brain of wild type mouse fed HCD for 10 weeks. Brain damage was found to be
less severe in the group of WPE, WLD, APE, ASN, ALD, in order. Cerebral cortex damage for the APE group was significantly reduced
by 29.4% than ALD group (P<0.05). In our previous study, TC and TG concentration as well as degree of lipid peroxidation in the brain
for APE group were the lowest among the experimental groups. These results inform us that the beneficial effects of n-3 fatty acid under
hypercholesterolemic conditions (P<0.05). Over expressed COX-2, iNOS, IkB and NFkB, the risk factors responsible for the neural
oxidative damage by HCD were significantly reduced in the APE group (P<0.05). In conclusion, PE oil, rich in -3 fatty acid, seems to
have beneficial effects on neural cell damage caused by hypercholesterolemia via suppressing the expression of brain injury risk factor
proteins through inhibiting the lipid accumulation in the brain.
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