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The Effect of Dietary n-3 and n-6 Polyunsaturated Fats on Changes
in Glucose, Non Esterified Fatty Acid and Fatty Acid
Compositions in Serum of Rat Exposed to Stress.

Chang, Moon-Jeong, Chung, Hae Kyung™
Department of Home Economics Education, Kookmin University, Seoul, Korea
Department of Food and Nutrition,** Hoseo University, Chungnam, Korea

ABSTRACTS

This study was designed to investigate the changes in energy substrates, glucose and non-
esterified fatty acid(NEFA), and fatty acid compositions in serum, following physiolgical stress
in rats fed diets containing various fatty acids. Forty two Sprague-Dawley strain male rats,
weighing 108+2.1g, were fed 3 different experimental diets for 4 weeks. The diets were com-
posed of 10% fat(w/w) of either corn 6il(CO;18:2 n6:57%), plant perilla 0il(PO;18:3 n3:59%),
or tuna fish oil(FO;20:5 n3:17%, 22:6 n3:19%). After 4 weeks of feeding, cach group was sub-
divided into (a) control, (b) 2 min swim in ice-cold water. Animals were decapitated 20 min aft-
er commencing the swim; trunk blood, brain, liver and epididymal fat pad were obtained.

The levels of serum corticosterone, glucose, NEFA, triglyceride, fatty acid compositions,
brain serotonin and 5-hydroxyindoleacetic acid were determined. Basal levels of corticosterone
and NEFA of serum were significantly lower in fish oil fed animals than those of any other oil
fed animals. Compared to either perilla oil-fed or corn oil-fed rats, cold swim stress in fish oil-
fed rats produced significantly smaller NEFA and larger corticosterone responses. However,
there was no significant difference in basal levels of serum glucose. Stress increased serum glu-
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“cose levels slightly, and the amount of increment was larger in fish oil fed rats than thosé of
any other oil fed rats, although all the values were normal level. Dictary fats and stress did not
affect serotonin metabolism. In addition, the composition of fatty acids in serum was sig-
nificantly affected by the dietary composition of fatty acids and stress. Stress induced decreases
in monounsaturated fatty acid and non-polyurisaturated fatty acid concentration in either perilla
oil fed or fish oil fed group, but did not in corn oil fed group. Stress resulted in changes in fat-
ty acid metabolism similar to that-associated \Vlth essennal fatty acid(EFA) dificiency, when fe-
eding animals n-3 fatty acids in diet.

In conclusion, feeding fish oil was more CECCtl\YC to dccrease NEFA in serum than feedmg
perllla oil or corn oil and 1mprOVed lipid 1

. or exposed 1o, stregsful envnromg e
‘cids decreased EFA status under stress. suggests th
creased in these groups. '

KEY WORDS : stress dictéry fat - corticosterone - glucose - non-esterified fatty acid - fatty
acid composition. o ‘
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Table 2. Composition of fatty acids in dietary fats
(% of total fatty acids)

Table 1. Composition of diets ' _(g/ks diet)
Experimental groups
Diet ingredients co" PO ) FO
Corn starch 700 700 700
Casein . 150 150 150
Fat ' 100 100 - 100
Corn oil 100 80 80
Perilla ol 0 20 0
Fish oil 0 0o 20
Salt’ fmixture® 35 35 35
Vitamin, mixture® - . . 107, J00 . 5.0
‘Choline choride ' 57" 2 7 el L L guaTy
DL-Methionine 3 B 3

1} CQ = corn oil; PO : perilla oil; FO : tuna flsh oil{, '
2) Salt mixture(g/kg mixture); same as in AIN-76-formula

- salt “mixture : Calcium phosphate, dibasic 500, So-"

dium chloride 74, . Potassium citrate, monghydrate
220, Potassium sulfate 52, Magnesium oxide 24,
" Mdanganous- carbonate 3.5, Fersic_citrate 6;Zinc car-
~ bomate 1.6, Cupric carbonate 0.3, Potassium iodate 0.
09, Sodiur selenite 0.0, Chromium potassium sul
fate 0.55, Sucrose, finely powdered to' make H000
3} Vitamin mixturefmgkg mixture); same: as jn
fosmula vitamin mixture : Thiamin HCI - 600,

300, D-Calcium pantothenate 1600, -Folic “acid 200,
D-Biotin 20, Cyanocobalamine 1, R(aﬁnyl palmltate

tate 50001U. vitamin E activity, Cholgca[cnferol 25
Menaguinone 5, Sucrose, finely powdered to-make
1000g 3

9700;12'00&0101] Y AZAeH, A Z gEg B
< Ak g AR F FA) W,
101 WER I ST -200)..

fg@%% g7z Sl FeglolM 2087k WA F 3,
500rpm &2 1087 WA 94188 s WAL Qe
] Y corticosterone, FEA A, 5%, FAA]

W Ak FAS 98 WERasit(-200).

3. A2 9| Maery 24

B9 LEHGOD kit, WAKOAL, 98) #A4
4HACS-ACOD kit, WAKOA}, 4#), HFAA (94
5}7“ )L AT o83 kit® BAEI)

A corticosteronesE£E I'* 2 FA8 double
antibody radicimmunoassay (ICN Co, USA)Z A}

lFa;tLy acid co? PO FO
140 0.1 0.17 465
16:0 11.25 6.90 12.79
16:1 n7 0.09 0.13 7.21
17:0 0.10 0.09 0.49
18:0 217 2.48 271
18:1 n9 2490  16.33 16.50
18:2-n6 56.67  12.83 1.52
053 5852 0.63
043015 156
027 012 ND
NDY 004 241
ND ND 16.82
ND ND 19.27
56.67 12:86 1.52
Total n3? - 053 58.52 36.09:
PSS ratio” 4.07 7.29 ., 2.89

15 CO : com oil; PO : perilla oil; FO : tuna fish 0|I

2) ND : Not detected .

3)- Total n6=C18 : 2 n6+C20:2 n6-+C20:3 n6+C
201 4 nb6

4) Total n3=C18 : 3 n3+C20 : 5n3+C20: 6 n3

5) P/S ratio=PUFA/SFA

§3}%d gamma counter(Cobra 5000, Packard Co.,
USA) 2 233890

Yz serotonin® 2 wAIEAY 5-hy-
droxyindoleacetic acid(5-HIAA) ¢ ¥4 Curzon
3} Green™e) WS ot £ Aayeigich. HE

- ¢old acidified n-butanol & 58l 3)4i3le] A 3}3)

3?‘_
15,000rpmell A} 1587 124 941528kt 2.5ml 4
&) 5mi¢] heptanew 1.5mle] 0.IN HCL <4<
wo} s AR F 2 YL, Bgete
5-HIAA FEAo] ALgsiglen aEde  sero-
tonin & ‘ﬁfdoﬂ AHgatiTh. 5mle) AZe] 2mle)
0.5M phosphate buffer(pH 7.0)& ¥ myket 3 1,
500rpmollA 1087 QA2 & 1.0mle] sk
0.1m1¢} 0.1M HCL(1% TL-cysteine )3} 0.004%
o-phthaldehyde(OPT) &< Q1 WAZl & 108
ZF 100TolA JHde F ZAEAA WZAA  spec-

trofluorometer® activation 355nm, emission
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Table 3. Effect of dietary fats on daily food intake, body weight gain, food efficiency ratio and organ weight

Expenmental groups

co" PO : FO
Food intake (g/day) 12.554+0.55* 12.41:+£0.38° 14.98:0.64°
Body Weight gain(g/day) 3.91+0.23° 3.70%£0.16° 5.394-0.29
F.ER? 0.31+0.02° 0.30-+0.01 0.37+£0.02°
Brain (g) 1.69+0.03 1.64+0.0* 1.6840.04
Liver (g) 7.9240.38 7.49+0.42° S 10.74+0.65°
EFPY (g) 1.85+0.14° 1.44:0.14° 2.86+0.29°

1) CO : com oil; PO : perilla oil; FO : tuna fish oil

2) Values are means+SEM. Means with different superscript letters within the same row are 5|gn|f|cantly different at a=0.

05 by Duncan's multiple range test

3) FER : food efficiency ratio=body weight gain for a week(g)ffood intake for a week(g)

4) EFP : epididymal fat pad
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