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Table1 The composition of experimental diets (g/kg)

Ingredient Soybean oil diet Lard diet Fish oil diet
a-Corn starch 387.202 387.202 387.202
Sucrose 120.514 120514 120514
Casein 241.029 241.029 241.029
Soybean oil 150.000 — —
Lard — 150.000 —
Fish oil — — 150.000
Cellulose powder 50.000 50.000 50.000
Mineral mix (AIN-93G-MX) 35.000 35.000 35.000
Vitamin mix (AIN-93-VX) 10.000 10.000 10.000
L-Cystine 3.615 3.615 3.615
Choline bitartrate 2.500 2.500 2.500
tert-Butylhydroquinone 0.140 0.140 0.140
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Fig. 1 Scheme for the experiments. The different parenthesis in the short period feeding experiment mean that the different

mice were used.
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Table 2 The fatty acid composition of the oils in experimental diets (%)
Fatty acid Soybean oil Lard Fish oil
12:0 lauric acid — 2.826 0.070
14:0 myristic acid 5.551 2583 8.133
15:0 pentadecylic acid — — 2.199
16 :0 palmitic acid 5.661 25.073 15937
16 : 1 palmitoleic acid — 2.376 9.886
17:0 margaric acid — — 2512
18:0 stearic acid 10.605 7.310 30.11
18:1 oleic acid 20.657 46.419 11.473
18 : 2n-6 linoleic acid 50.424 10.064 0.859
18 1 3n-6  «a-linolenic acid 5.182 0.707 0.575
2001 gadoleic acid — — 0.712
20 : 4n-6  arachidonic acid — 0.384 0.959
20 : 5n-3 eicosapentaenoic acid — — 20.180
20 : 5n-3  docosapentaenoic acid — — 2.167
22 :6n-3 docosahexaenoic acid — — 8.144
other fatty acids 1921 2.259 13.213
n-6/n-3 9.7 14.8 0.1
Short period feeding (within 3 days)
(sec) Time in open arm (sec) Time in closed arm (sec) Time in central platform
140 350 300
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Soybean oil Lard Fish oil Soybean oil Lard Fish oil Soybean oil Lard Fish oil

Fig. 2 Effect of short period feeding of the diet including soybean oil, lard or fish oil on the time spent on the open arm, closed arm and
central platform in the elevated plus-maze test. The mice were tested for 10 min in the plus-maze. Values are means = SE for 24
mice. Different superscript letters indicate significant differences between groups (p < 0.05).

Table 3 The behavioral test parameters of short period feeding experiment

Short period feeding (within 3 days)

Behavioral test Parameters Soybean oil Lard Fish oil
Light-Dark transition test Time in dark (s) 3609+ 13.1 370.8+10.1 365.6*+85
Time in light (s) 2678127 257.8+9.8 259.2+81
Number of transitions 476+35 46.6 =24 47.7+29
Latency to enter light (s) 39.3+59 50.1 =85 368+82
Open field test Total distance (cm) 44357+160.3 4234.6+149.3 4194.3+1284
Time in central area (s) 77957 742+44 76.2+4.6
Social interaction test Social area (s) 1328+7.2 139.2+6.8 151.4+6.8
Nonsociar area (s) 744£65 73.3£6.5 723%+6.3
Other area (s) 3928+7.1 3875+79 3764 +84
Porsolt forced-swim test ~ Immobility (%) 26.6=2.1 204+23 329+25
Tail-suspention test Immobility (%) 259+5.0 231+38 245+33
Porsolt forced-swim test i (95) 127436 35.8+34 386+33
(reserpine-treated)
Tail-suspension test Immobility (%) 574%29 545%39 59.6%39

(reserpine-treated)

Values are means * SE for 24 mice.
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Long period feeding (over 28 days)

(sec) Time in open arm (sec) Time in closed arm (sec) Time in central platform
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Soybean oil Lard Fish oil Soybean oil Lard Fish oil Soybean oil Lard Fish oil

Fig. 3 Effect of long period feeding of the diet including soybean oil, lard or fish oil on the time spent on the open arm, closed arm and
central platform in the elevated plus-maze test. The mice were tested for 10 min in the plus-maze. Values are means = SE for 12
mice. Different superscript letters indicate significant differences between groups (p < 0.05).

Table 4 The behavioral test parameters of long period feeding experiment

Long period feeding (over 28 days)

Behavioral test Parameters Soybean oil Lard Fish oil
Light-Dark transition test Time in dark (s) 3544+125 3588+ 15.3 3521127
Time in light (s) 2520*126 250.8 +15.1 2552+ 127
Number of trancitions 36.8+2.7 36.9+19 33.2+27
Latency to enter light (s) 449+69 448+6.1 41.0%6.0
Open field test Total distance (cm) 40983+1259  3851.4+155.9 36389+177.1
Time in central area (s) 103.8+134 922+108 1185+12.1
Social interaction test Social area (s) 1629=83 1652+73 1838+115
Nonsociar area (s) 789+56 718+46 721+54
Other area (s) 358.3+£9.0 363.0x55 3441+ 84
Porsolt forced-swim test ~ Immobility (%) 18528 184+15 189+15
Tail-suspention test Immobility (%) 30.0+39 323+50 214+53
Porsolt forced-swim test g (95) 208+63 320+59 357+50
(reserpine-treated)
Tail-suspension test Immobility (%) 611+7.3 693+59 746+ 47
(reserpine-treated)
Values are means * SE for 12 mice.
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Table 5 The behavioral test parameters of fatty acid oral administration (0.25 mg/g wt) experiment

Behavioral test Parameters

Vehicle Palmitic acid ~ Arachidonic acid

Light-Dark transition test Time in dark (s)

Time in light (s)
Number of transitions
Latency to enter light (s)
Total distance (cm)
Time in central area (s)
Time in open area (s)
Time in closed arm (s)

Open field test

Elevated plus-maze test

Time in central platform (s)

365.0*23.8 382.7+17.0 3794+104
2458+23.1 2246+16.8 2284%10.5
459+4.1 498+2.3 465+35
266+4.2 239+36 30.3%5.6
39778+312.5 4279.1+2089 44778 +226.8
68.7+6.5 90.2%13.3 85.4+55
854+16.9 76.6+16.3 814+16.1
375.2+240 3935+337 384.2+319
1394+94 1299+19.2 1344+16.5

Values are means + SE for 8 mice.
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Many studies have demonstrated dietary fat plays an important role in higher brain
functions. We addressed how dietary fat derived from various sources affects the anxiety
and depressive symptoms. Ten to eleven-week-old male C57BL/6] mice were fed a diet
containing 15% soybean oil, lard or fish oil for three days or four weeks. We used Light-
Dark transition test, Open field test and Elevated plus-maze test to evaluate anxiety; Porsolt
forced swim test and Tail-suspension test to evaluate depressive symptoms; Social
interaction test to evaluate sociability. In Elevated plus-maze test, the time spent on open
arms was significantly higher in the fish oil-fed group than in the lard-fed group. The similar
results were observed after four weeks feeding period. Oral administration of arachidonic
acid (0.25 mg/g wt) showed no significant change in the time spent on open arms in
Elevated plus-maze test. These results suggest that intake of fish oil attenuated anxiety
than lard, this effect was observed after three days intake, and arachidonic acid included in

fats did not seem to be related to this behavioral change.



