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Effect of Treatment with Docosahexaenoic Acid into N-3 Fatty Acid Adequate Diet on Learning
Related Brain Function in Rat. Sun-Young Lim*. Division of Marine Environment & Bioscience Korea
Maritime University, Busan, 609-761, Karea - The effect of adding docosahexaenoic acid into an n-3 fatty
acid adequate diet on the 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 adequate (Adq, 3.4% linolenic acid) or n-3 fatty acid adequate+docosahexaenoic acid
(Adq+DHA, 3.31% linolenic acid plus 9.65% 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 meas-
ured at 10 weeks. In the motor activity test, there were no statistically significant differences in mov-
ing time and moving distance between the Adq and Adq+DHA diet groups. The n-3 fatty acid ad-
equate with DHA (Adq+DHA) group tended to show a shorter escape latency, swimming time and
swimming distance compared to the n-3 fatty acid adequate group (Adq), but the differences were
not statistically significant. There was no difference in resting time, but the Adq+DHA group showed
a higher swimming speed compared to the Adq group. In memory retention trials, the numbers of
crossing of the platform position (region A), in which the hidden platform was placed, were sig-
nificantly greater than those of other regions for both Adq and Adq+DHA groups. Based on these
results, adding DHA into the n-3 fatty acid adequate diet from gestation to adulthood tended to in-
duce better spatial learning performance in Sprague Dawley rats as assessed by the Morris water
maze test, although the difference was not significant.
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Table 1. Diet composition and fatty acid composition of diet

Ingredient Amount (g/100 g)
Casein (vitamin free) 20
Carbohydrate 60
Corn starch 15
Sucrose 10
Dextros 19.9
Maltose-dextrin 15
Cellulose 5
Salt mix. 35
Vitamin mix. 1
L-Cystine 0.3
Choline bitartrate 0.25
tert-Butylhydroquinone 0.002
Fat: n-3 Adequate n-3 Adequate
diet + DHA diet
Hydrogenated coconut oil 6.89 5.39
Safflower oil 1.93 1.93
Oleic acid 0.6
Flaxseed oil 0.58 0.58
DHASCO 21
Fatty acid composition
2. Saturates 67.2 56.8
> Monounsaturates 9.92 11.12
Polyunsaturates
18:2n-6 16.9 16.9
18:3n-3 3.40 331
22:6n-3 9.65

S=9 234 =3 As(Motor activity test)
A3 FHol Hols W dE9 &
WA motor activity 23S et F
TS FAEH 44 dHES
beddmgO] 2 A Je FE case (25 cm x 45 cm x 20 cm)oll
B HY eIt gtE o] &3] ©]5 9] moving distance$t
moving timeE 30%&%F 743 TH10].

g 4% 9

Morris water mazeE 0|2t S7H7|=

Morris water maze test= 32 &7 7]
7hehe W o R g AR E ] $tt12,19]. E¥ 2
45839 Z A, B, C DY AL
Aol A% TAES AL HHo] Y Lo
=7t FelA B g A=
21°C 7hel™ 194 4 Fd7171o 2 85
AR 20 AR BARFE A A 590
1 em =7 Fo] 877} S9stuA Ao =
o] Hol=& a3t dF7} —r°é'5H A ERANA A
2t} swimming speedE videomaxE ©]8-3te S35ttt
(visible trial). 34 A HE = A NG FYol 7HA18 9 platform
thale] 7] & ZHEZ (hidden platform)o 2 X33}

o i
tlo

oo
Lo

H‘U

2 ¢

.

L

Ny

f

:(O rl.o l"->li —Q’

Mmoo 4y o~

> o2 A M Af U oS

Sy

rlr



I oA oF 1 em7b ofgf o] golo F3low A} =
2 FHEFHA Al AHE 578313 tHescape latency).
/]-147}"30;‘31033;‘4 EHEF =28 3023 13
gheF 90% ol =2febA] Rad o=
FA8HA sl o2 A

O

07t =
‘%‘%ﬂ—ar‘”ﬂ-‘:rﬂd o A4 ZRIE Oﬂﬂzqﬂ;m-fl%l‘ﬁ
& %lagﬂﬁ?‘\:}(learmng trla) A3 v ‘1} ol = 71240 3§
A FHES %Ol R A A EH?S]-

EZ7A A™ A7 escape latencyE THA] swimming time
7} resting time2 2 UFo] A FE] AW 5 S
43} 3, swimming distance®} swimming speed = o}-&
SA3tAt

i) JlN'

SAXE

¥ A3+ Mean=SEM (Standard Error of Mean) 2.2 1}
By 248 43 vlo]El«= Statistica program (Statsoft,
Tulsa, OK)< ©]-&3}4 repeated measures one-way ANOVA
g AAste FoAol s 799l post-hoc test® Tukey's
HSD (Honest Significant Difference) testg A8t 94
< A5

ol
Zn o DA

—

BlFe MEL 234 Hlw
Morris water maze A3°] T5¥ ¥ F8¢ AF2 n3
Aako]l A3 FHrE 2ol (Adg group)®] 7% 545.3+
16,5 gol %1l DHAZ} #7F8 2 o]7(Adg+DHA group)<] 7
5 582.6+8.41 g2 = DHA A7V A Fo] F9Hog =
‘ﬂr Jﬁ«] TR S APE 530}04 TOV] AlZE Ft 3
213

ro, n
Ho
offt
ox,
o
ol
oy
o
i
)
N
2
™,
>
N3
=
o
)
ro,
>
r:[_‘
1o
o
ﬂ

2
(€8]
D)
o
[
o,
)
el
ol
e
o
i,
1>
o,
M
D>

dq group)¥ DHAZ}
945'? Aol A
1 F FA4U A= F T Tl F4 Zfel7}
H}\ME]'(FI )

ol_r|0| _._7|.7|0121 |I’|_
TN e ZRHEFE 0] 83 visible trialoll A 4 2] 7}
A A AL, B8 BREFAN 4302 S A
A 4 B +A& Rl F Aol fo17 Aolr} gl

At} 845 & T (learning trial) A A A F Ho| EF WHE

Journal of Life Science 2009, Vol.19. No.7 919

2000
~O— Adg

120 | —@— Adq+DHA
1500 - 20 a

1000 ~

500

Moving Distance (cm/5min)
Moving Time (sec/5min)

05 510 10-15 1520 20-25 25-30 05 510 10-15 1520 20-25 25-30

Time Time

Fi

=

g. 1. Effect of treatment with docosahexaenoic acid on moving
distance (A) and moving time (B) in the motor activity
test. The values are presented as the mean+SEM, with
n=10 rats.
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Fig. 2. Effect of treatment with docosahexaenoic acid on escape
latency in the Morris water maze test. The values are
presented as the meantSEM, with n=10 rats.
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