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Summary

Arachidonic acid (20:4n-6, ARA), which is one of the n-6 essential fatty acids, has been
accumulated about 10% of the total fatty acids in a rodent brain. We investigated the effects in the
brain function after chronic supplementation of ARA. The chronic supplementation of ARA increased
motor activity, and reduced the total time which is the time until taking the diet, in the radial maze test
as the spatial cognitive function test, although ARA did not indicate severe toxicity. A decrease in
brain function was also observed in the rota-rod test as the motor coordination test. In the fatty acid
composition of brain, we detected the increase of the total n-6 fatty acids and the decrease of DHA as

the n-3 fatty acid in the ARA supplementation group, but there were no differences in saturated and



monounsaturated fatty acids. This change of the n-3 Def group was more remarkable than that of the
n-3 Adq group. Therefore, the chronic supplementation of ARA should be careful because there is a
risk of deterioration of brain function based on the enhancement in n-3 fatty acids deficiency.
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Table 1  Fatty acid composition of evaluated oils

SHRREEIZ T, EE . AARAANBHE CTEIT (% of total fatty acids)
AMIED =4 JFIE. KTih. % %l Fatty acids Control oil ARA oil
. _ Total sat. 26.47 £0.04 26.89£0.003
= = YELAY e . - >
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B U7 21 » H s Wistar SR Total n-6 FA  22.54 £0.01 61.53+0.05
e 18:3n-3 3.84£0.01 0.06+0.003
MZARA IS L < kI E 13 SR N 20:5n-3 0.10£0.001 0.52+0.002
Beh Uiz, MHOFRIERE & L C 2278508 Total n-3 FA 3.94 £0.01 0.58+0.004
e - ARA conc. 0.043£0.002 37.5+0.2
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Fig. 1. Influence of the chronic supplementation of ARA oil on radial maze test in aged rats. Three panels
show the total time (A), the working memory error counts (B) and the reference memory error counts (C),
respectively. Each value represents as mean £ SEM.
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Fig. 2. Influence of the chronic supplementation of ARA oil on the motor activity and rota-rod test in the
n-3 deficient (B) and the n-3 adequate (A) mice. Each value represents as mean + SEM. *P<0.05,
**P<0.01 vs Control in each diet group.
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" e (% of total fatty acids)
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B N5 1 FH Fatty acids Control ARA Control ARA
5% D e N P ARk y
- BE (n=10) (n=12) (n=10) (n=11)
(S E T A S 4227007 42.58+0.10 4222010 42.31=0.10
HECIL R i Totalmono, 2718013  26.48:0.17 27452013 2692£0.16
Ko K F fE B 18:2n6 0302001  0.24=0.01% 037=0.02= 027=001**
. 20:2n6 00820002 0.07=0002** 00920004 0.07=0.002**
e EH L. ARA 20:3n6 026=002  0.17=0.01** 035=003*  020=0.01%*
i 20:4n6 796=004 834007 743=0.06= 7.96=0.06=**
¥EBETIL. ARA 22:4n6 3.02=0.03 3.45=0.03** 247=003= 282 004=>*
e 22:5n6 282=014  420=0.14% 0292002= 0.55£002=
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(pg/mg)
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*P<0.05, **P<0.01 vs Control in same diet group, *P<0.05, =P<0.01 vs n-3 Def in same oil
group (Mean = SEM)
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Table3 Lipid peroxide and reactive oxygen species of skeletal muscle in aged rats
after chronic supplementation of ARA oil

Slow twitch muscle Fast twitch muscle

230 L E RS LPO Control ARA Control ARA

(n=6) (n=6) (n=6) (n=6)
D EF DD B LPO 1.37=021 2.83=0.57** 344084 3.090=0.19
f: (Table 3) . E g’% (nmol'mg protein)

ROS 3.88=049 452+1.52 284071 5.86=0.68*

E#E#ies o LR (nmol/'min-mg protein)
1T BB LA L AR *P<0.10, **P<0.05vs Control (Mean=SEM)
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Fig. 3. The change of time course of the chronic supplementation ARA oil on motor activity in the n-3
deficient (A) and the n-3 adequate (B) mice. Each value represents as mean + SEM. *P<0.05,
**P<0.01 vs Control in n-3 Def group.
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