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Effect of Supplementation with Docosahexaenoic Acid from Gestation to Adulthood on Spatial
Learning Performance in Rat. Sun Young Lim*. Division of Marine Environment & Bioscience, Korea
Maritime University, Busan, 609-761, Korea - The effect of supplementation with docosahexaenoic acid
into n-3 fatty acid deficient diet on improvement of learning related brain function was investigated.
On the second day after conception, Sprague Dawley strain dams were subjected to a diet containing
either n-3 fatty acid deficient (Def) or n-3 fatty acid deficient + docosahexaenoic acid (Def+DHA).
After weaning, male pups were fed on the same diet of their respective dams until adulthood. Motor
activity and Morris water maze tests were measured at 10 weeks old. In motor activity test, there
were no statistically significant differences in moving time and moving distance between the Def and
Def+DHA diet groups. The n-3 fatty acid deficient with DHA (Def+DHA) group exhibited a shorter
escape latency, swimming time and swimming distance (P<0.05) compared to the n-3 fatty acid defi-
cient group (Def) but there was no difference in resting time and swimming speed between the ex-
perimental diet groups. In memory retention trial, the number of crossing of the platform position
{region A) was significantly greater than those of other regions for the Def+DHA group. However,
the Def group swam randomly without preference for the previsions platform location, indicating
poorer memory retention. From those results, supplementation with DHA into the n-3 fatty acid defi-
cient diet improved the spatial learning ability in rats as assessed by Morris water maze test.
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Table 1. Diet composition and fatty acid composition of diet

Ingredient

Amount (g/100g)

Casein (vitamin free)
Carbohydrate
Corn starch
Sucrose
Dextros
Maltose-dextrin
Cellulose
Salt mix.
Vitamin mix.
L-Cystine
Choline bitartrate
tert-Butylhydroquinone

Fat:

Hydrogenated coconut oil
Safflower oil

Oleic acid

DHASCO

20
60
15
10
19.9
15
5
3.5
1
03
0.25
0.002

n-3 Deficient n-3 Deficient
diet +DHA diet

7.53 58
21 21
0.37

21

Fatty acid composition
Saturates
Monounsaturates
Polyunsaturates
18:2n-6
18:3n-3
22:6n-3

71.9 59.4
8.9 10.9

17.6 17.5
0.08 0.08
10.2
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Fig. 1. Effect of supplementation with docosahexaenoic acid
on moving time (A) and moving distance (B) in the
motor activity test. The values are presented as the
mean * SEM, with n=8-10 rats.
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Fig. 2. Effect of supplementation with docosahexaenoic acid
on escape latency in the Morris water maze test. The
values are presented as the mean + SEM, with n=8-10
rats. ‘The differences in escape latency between the ex-
perimental groups are significantly different at P<0.05
by a repeated measures, one-way ANOVA.
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Fig. 3. Effect of supplementation with docosahexaenoic acid
on swimming distance (A) and swimming speed (B).
The values are presented as the mean + SEM, with
n=8-10 rats. ‘The differences in swimming distance be-
tween the experimental groups are significantly differ-
ent at P<0.05 by a repeated measures, one-way
ANOVA. There was no significant difference in swim-
ming speed between the experimental groups.
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Fig. 4. Fractional analysis of the escape latency in the Morris
water maze test. The swimming (A) and resting (B)
times are presented as the mean + SEM, with n=8-10
rats. ‘The differences in swimming time between the
experimental groups are significantly different at P<
0.05 by a repeated measures, one-way ANOVA. There
was no significant difference in resting time between
the experimental groups.
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Fig. 5. Effect of supplementation with docosahexaenoic acid
on memory retention trial. The number of crossings of
the platform position (region A; closed column) and
the corresponding imaginary positions (region B-D;
open column) are presented as the mean + SEM,
n=8-10 rats. p<0.05, compared with region A
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