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Effect of Dietary Lipids and Stress on Neurotransmitters in Rats

Han, Hyo-Na - Kim, Moon-Jung - Kim, Sun-Hee

Depatriment of Home Economics, Kookmin University, Seoul, Korea

ABSTRACT

To investigate the effect of dietary lipids and stress on brain catecholamine and serotonin
concentration, sixty three weanling male Sprague-Dawley rats (mean body weight+SD : 171+ 3g)
were fed a diet containing fish oil, soybean oil or beef tallow and then, each was exposed to three
different types of stress, isolated, grouped or cold, respectively. Cold stress seemed to be most
severe and living together in a large cage with some playing equipments is more stressful than
living alone in a classical small cage evidenced by plasma corticosterone level. Average food intake
and body weight gain were not significantly different among experimental groups. In adrenal
catecholamines, norepinephrine was significantly affected by diet and stress and dopamine was by
stress. Norepinephrine concentration of the isolated stress group was lower than the grouped and
cold stress groups and that of the fish oil group was lowest among diet groups. Adrenal epin-
ephrine, however, was not. It was also shown that the cold stress significantly increased the brain
norepinephrine concentration. The cold stress significantly induced higher content of brain sero-
tonin than the grouped stress. However, the concentration of 5-hydroxyindoleacetic acid (5-
HIAA), the metabolite of serotonin, was not significantly different among groups. Therefore, this
results suggest that stress affects sympathetic neuronal activity, and fish oil might lighten the
burden of stress. (Korean J Nutrition 29(5) : 472~479, 1996)
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Table 1. Composition of diets (g/kg diet

Ingredient

Cornstarch 529.5
Casein(>85% protein) 200.0
Sucrose 100.0
Lipid"” 70.0
Fiber 50.0
Mineral mix(AIN-93G-MX)? 35.0
Vitamin mix(AIN-93G-VX) 10.0
L-cystine 30
Choline bitartrate 2.5

1) Fish oil, soybean oil or beef tallow depending on ex-
perimental groups

2) Mineral and vitamin mixes were the same as reported
by Reeves et al.”
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Table 2. Effect of dietary lipids and stress on food intake,
body weight gain and food efficiency ratio(FER)

in rats”
T
Fl 128.1+14.5 30.0+1.8 0.20+0.03
FC 1270+ 8.2 31.3+2.7 0.22+0.02
FG 141.2 357121 0.26
St 158.0+19.8 374+39 0.24+0.02
SC 1423+ 441 365+2.0 0.25+0.01
SG 137.7 35.8+4.0 0.25
Bl 138.6x15.9 33.8+54 0.17+0.05
) BC 159.8+ 8.7 37715 0.24+0.01
BG 149.0 352442 0.24

1) Values of Fi, FC, SI, SC, Bl, BC groups are meansz
SEM and are not significantly different at the ¢=0.05
level by Duncan's multiple range test among the gr-
oups. Values of FG, SG and BG groups are means.

2) Group abbreviations : F fish oil, S soybean oil, B beef
tallow, | isofated stress, C cold stress, G grouped st-
ress.
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Table 3. Effect of dietary lipids and stress on organ weights in rats”
Group? Brain(g) Adrenal(mg) Liver(g) Spleen(g) Epididymal fat pad(g)

FI 1.82+0.06° 91+5° 9.89+0.78 0.75+0.06 4.60+0.59°

FC 1.85+0.02% 664" 9.95+0.61 0.60+0.06™ 5.74+0.66™

FG 1.9540.05" 624" 11.11+£0.44 0.65+0.04™ 5.58+0.43™

S| 1.93£0.04% 72+3° 10.59+1.10 0.65+0.11* 7.92+1.59*

SC 1.924+0.03® 64+3" 10.63+0.69 0.45+0.06° 7.2540.83®

SG 1.95+40.03" 5543¢ 11.47£1.32 0.6110.04" 8.19+1.35%

BI - 1.85+0.02* 59 +5¢ 10.16+1.04 0.69+0.03" 7.85+1.88"

BC 1.8840.03" 57 +4° 10.1440.53 0.52+0.03" 8.824+0.82°

BG 1.944.0.04%® 5745¢ 10.69+0.94 0.54+0.07" 8.16+1.15%
Significant factor” S F,S.FS S F

1) Values are means=+SEM. Values with different superscripts are significantly different at the ¢=0.05 level by Duncan's

multiple range test among groups.
2) Group abbreviations :

F fish oil, S soybean oil, B beef tallow, I isolated stress, C cold stress, G grouped stress.

3) Statistical significance was calculated at the ¢=0.05 level by 2-way ANOVA.

F : effect of food S : effect of stress

FS : effect of interaction between food and stress
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Table 4. Effect of dietary lipids and stress on plasma cor-
ticosterone concentration in rats"(ng/ml)

Group? Corticosterone
FI 60.8+19.6
FC . 580.4414.7°
FG 246.0+21.4°
SI 123.8+67.6°
SC 476.1+£47.4°
SG 315.3+25.7¢
BI 81.0+16.9
BC 516.3+20.5"
BG 336.0+33.1°

Significant factor” S,FS

1) Values are means+SEM. Values with different su-
perscripts are significantly different at the ¢=0.05 lev-
el by Duncan's multiple range test among groups.

2) Group abbreviations : F fish oil, S soybean oil, B beef
tallow, | isolated stress, C cold stress, G grouped st-
ress.

3) Statistical significance was calculated at the ¢=0.05
level by 2-way ANOVA.

S : effect of stress
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Table 5. Effect of dietary lipids and stress on adrenal ca-

techolamine concentration in rats”  (ig/mg)
Group” Epinephrine  Norepinephrine  Dopamine
FI 117.7417.3% 393.0+£44.0° 39.54+12.12"
FC 190.8+25.2" 671.8+62.3" 70.27+11.63"
FG 165.9+25.8® 550.24+42.5° 70.08+12.77*
SI 157.54+20.2" 536.1+40.6™ 50.91+ 8.55%
SC 166.6+27.9® 558.9+53.0° 71.34+13.94°
SG 187.8+11.6™ 689.5+37.0° 36.34+ 8.02°
BI 197.9+422.7* 619.4+55.9® 5238+ 7.82"
BC 185.6+27.3" 726.5+59.8" 77.87+18.3%°
BG 202.5+29.2° 639.5+64.1" 49.11+10.25%
Significant FSFS S
factor”

1) Values are means=SEM. Values with different su-
perscripts are significantly different at the ¢=0.05 lev-
el by Duncan's multiple range test among groups.

2) Group abbreviations : F fish oil, S soybean oil, B beef
tallow, 1 isolated stress, C cold stress, G grouped st-
ress.

3) Statistical significance was calculated at the ¢=0.05
level by 2-way ANOVA. ’

F : effect of food S : effect of stress
FS : effect of interaction between food and stress

Table 6. Effect of dietary lipids and stress on brain ca-

techolamine concentration in rats”  (ug/mg)

Group”  Epinephrine  Norepinephrine Dopamine
FI 378.0+66.0" 1772+273"  797.1+99.8
FC 297.6+34.2  2009+345" 785.31+20.4
FG 286.5+11.8 1535+56" 694.14+36.5
Sl 3459+63.0 1694+227* 802.1+76.4
SC 274.0+20.2 2424+288° 776.3+98.1
SG 322.2+489 1758+184® 703.0+58.8
Bl 332.24+331 1763+186™ 723.2%£51.0
BC 356.2+77.4 2278+258° 794.5+63.8
BG 349.0+471 22114227* 796.4+67.6

Significant S

factor”

1) Values are means+SEM. Values with different su-
perscripts are significantly different at the a=0.05 lev-
el by Duncan's multiple range test among groups.

2) Group abbreviations : F fish oil, S soybean oil, B beef
tallow, | isolated stress, C cold stress, G grouped st-
ress.

3) Statistical significance was calculated at the ¢=0.05
level by 2-way ANOVA.

S : effect of stress.
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Fig. 1. Effect of dietary lipids and stress on NE level in
adrneal(A) and brain(B). Bars are means+SEM.
Values with different superscripts are significant-
ly different at the a=0.05 level by Duncan's mu-
Itiple range test among groups.



Table 7. Effect of dietary lipids and stress on brain sero-
tonin concentration in rats” (ug/mg)

Group” SHT 5HIAA SHT+5HIAA
Fi 0.731+£0.099° 0.808+0.141 1.54+0.23°
FC  0.605+0.028° 0.731+0.044 1.34+0.07*
FG 0.550+0.017° 0.732+0.031 1.28+0.03"
SI 0.569+0.034* 0.661+0.059 1.23+0.09®
SC  0.679+0.074® 0.694+0.053 1.37+0.12"
SG  0.504%0.031" 0.618+0.049 1.12+0.08°
BI 0.571+£0.053® 0.559+0.060 1.134+0.11*
BC  0672+0.062" 0.671+0.030 1.34+0.08°
BG  0.587+0.053"® 0.707+0.072 1.29+0.11*

1) Values are means+SEM. Values with different su-
perscripts are significantly different at the ¢=0.05 lev-
el by Duncan's multiple range test among groups.

2) Group abbreviations : F fish oil, S soybean oil, B beef
tallow, | isolated stress, C cold stress, G grouped st-
ress.
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