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ABSTRACT

The study was designed to observe whether the conjugated linoleic acid supplemented to diet could reduce plasma levels of glucose
and lipids which were increased in 27-weeks old Otsuka Long Evans Tokushima Fatty(OLETF) rats. Twenty male OLETF rats of 7
weeks old were fed an experimental diet containing 4.5%w/w) total far including 1% CLA and six of twenty rats were sacrified at 6
weeks feeding. The rest of OLETF rats was divided into 2 groups, one group was continuously fed for 14 weeks more the same
experimental diet containing 1% CLA and the other group was fed control diet which eliminated CLA. CLA did not significantly
reduce food intake and body weight gain in OLETF obese rats. Plasma triglyceride and total cholesterol level were significantly
increased at older age of OLETF obese rats, but CLA could significantly reduce plasma cholesterol and triglyceride increased in obese
rats. However, CLA was not strong enough to reduce the increased plasma glucose level and hepatic lipogenic enzyme acitivies. CLA
was mostly deposited in epididymal fat pad and could be incorporated into hepatic microsomal membrane and did interfere the
conversion of C18 : 0 into C18 : 1 in liver. In conclusion, CLA could have anti-atherogenic effect by reducing plasma cholesterol and
triglyceride which was increased in genetcally obese rats, but CLA(1%) was not good source of dietary fatty acid to reduce body
fatness and plasma glucose which was increased by obese gene in older rats. (Korean J Nutrition 34(8) : 850~857, 2001)
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Table 1. Basal compoasition of experimental diets 8/100g diet
Ingredients(g) CLA diet  Control diet % kcal
Corn starch 68.0 68.0 70.7
Casein 18.0 18.0 18.7
L-methione 0.2 0.2 -
Total fat 4.5 4.5 10.5
beef tallow - 1.8
corn oil 2.5 2.7
CLA-rich oil” 2.0 -
o-cellulose 4.0 4.0
Mineral mix(AIN-76) 4.0 4.0
Vitamin mix(AIN-76) 1.0 1.0
Choline bitartarate 03 0.3
Total 100 100 99.9

1) CLA rich oil contained CLA mixture at 50% of total fatty acids.

Table 2. Fatty acid composition of experimental diets* g/100g diet

OLETF(obese rat)

CLA diet 1
adaptation| CLA diet
Control diet )
-w Ow 6w 20w
' """"""""" oo > Experimental periods <o E
7wks-old 13wks-old 27wks-old

Fig. 1. Experimental design. CLA: Conjugated linoleic acid, OLETF:
Otsuka Long Evans Tokushima Fatty rats.

Fatty acids CLA diet Control diet
140 0 0.05
16 : 0 0.48 0.74
16 : 1 0 0.06
18:0 0.14 0.38
18 . 1 1.14 1.39
18 : 2 1.61 1.60
20:0 0.02 0.02
18 .3 0 0
20 11 0 0
CLA 1.01 0.01
20: 2 0 0
22 - 4 0.01 0.01
unknown 0.06 0.23
Total 4.5 4.5
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Fig. 2. Change of feed intake(a) and body weight(b) during experimental periods in OLEFT rats. Values with different letters are significant at

p < 0.05.
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Fig. 6. Comparison of the effect of CLA on C18: 1, CLA, C20: 3 + 20 : 4, MUFA between different tissues. Values with different letters
are significant at p < 0.05.
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Table 3. Effect of CLA mixture on hepatic lipogenic enzyme activi-
ties of rats

Dietary groups  Periods G6PDH 6PGDH
nmol/min/mg protein

CLA(bW) 6wk  81.59 + 1752 8427 + 1693°

CLA(20w) 20wk  109.78 + 19.68° 115.04 + 23.95°

Control(20w) 20wk 112,11 + 26.39° 118.43 + 33.54°

Values with different letters are significant at p < 0.05.
Values are mean + SD. Number of rats: 5- 7
G6PDH: glucose-6-phosphate dehydrogenase
6PGDH : 6-phosphogluconate dehydrogenase

Table 4. Effect of CLA on the relative % of fatty acids in epididy-
mal fat pad of rats

Fatty acids CLA(6W) CLA(20w) Control(20w)
14:0 207 £ 023 178 +£0.13° 192 £ 0.18°
16:0 30.28 + 2.64° 29.27 + 1.88° 2833 + 2.66°
161 557 + 078" 638 + 1.18° 777 + 0.72°
18:0 342 + 030" 3.4 + 035" 334 + 0.38"
18 1 1 33.14 + 2.57° 3511 + 2.51° 37.24 + 3.20°
18 :2 19.24 + 2.00° 1824 + 1.34° 18.80 = 3.69°
20:0 045 + 0.18°  0.26 + 0.08° 035 + 0.17°
CLA 547 + 1.39° 527 + 048  1.68 + 0.61°
202 0.08 + 0.10° 0.11 £ 0.10°  0.05 + 0.08°
20:3+20:4 027 +£015° 045+ 0.10° 051 + 0.19°
SFA 36.23 + 2.98° 3445 + 2.21°  33.95 + 2.99°
MUFA 3871 + 3.07° 41.49 + 253 4501 + 2.84°
PUFA 25.06 + 3.45° 24.06 + 1.69° 21.05 + 4.39°

. 2AME CLAQOW) A F2sHA
. DHA: Ragxuol= A BE5% gkgke
B} A¥A ol of 4~6%2 1) Bl FFH
z2AE 10~13% A% BXHU3T CLAS A
A Ago) axAgeE FosiA WA EEXHUC
MUFAS] 7 $-oll= Fagkae] o £x o) 744 &9k
21} Control(20w)w*oll ¥]&] CLA(20w)TolA o] @&

Table 6. Effect of CLA on the relative % of fatty acids in hepatic mi-
crosomal lipid of rats

Fatty acids CLA(BW) CLA(20w) Control(20w)
14:0 0.40 + 0.09° 035 + 0.17° 042 + 0.24°
16:0 16.30 + 0.76* 1556 + 0.50° 16.59 + 0.64°
16 : 1 0.75 + 0.09° 127 + 029° 203 + 057°
18:0 27.25 + 0.82° 29.25 + 1.15° 24.89 + 0.84°
18 1 465+ 038 611 +071° 812+ 1.20°
1812 6.62 + 074° 411 + 028° 500 £ 2.22%
20:0 ND" ND® ND®

CLA 0.85 + 0.14*  0.16 + 0.27° ND®

20:2 ND" ND® ND®

22:0 0.18 + 0.20% ND* 0.44 + 0.47%
20:34+20:4 3594 + 0.73% 37.12 + 0.51® 37.75 + 0.82°
24 01 0.90 + 0.06° 1.67 + 0.11° 097 + 0.05™
226 6.16 + 0.41° 440 + 0.33°  3.79 + 0.46°
SFA 44.14 + 0.59° 4516 + 0.84° 42.34 + 0.85°
MUFA 6.30 £ 0.41°  9.05 + 095" 11.11 + 1.72°
PUFA 4957 + 0.60° 4579 + 0.73° 46,55 + 2.21°

Values with different letters are significant at p < 0.05. Values are
mean 3 SD.

Table 5. Effect of CLA on the relative % of fatty acids in rat liver
homogenate

Fatty acids CLA(6wW) CLA(20w) Control(20w)
14:0 0.75 + 0.26" 089 + 0.22° 130 £ 0.16°
16:0 2482 + 264" 2643 + 215" 33.48 + 2.83°
16 : 1 487 + 885° 6.15 + 867° 136 x 2.12°
18:0 17.87 + 843" 2041 + 199° 999 + 1.77°
18 : 1 15.54 + 225" 1722 + 7.30° 33.71 + 4.70°
18:2 1079 = 5.43° 574 £ 395" 736 + 3.18°
20:0 257 + 534 025+ 019  0.17 * 0.04°
CLA 0.57 £ 009° 050 + 0.12° 021  0.07°
20 0 2 0.21 £ 017° 032 +0.07° 0.04 + 0.09
22:0 0.33 £ 0.05° 029 + 0.04° 0.13 £ 0.16°
20:3420:4 1795 + 434" 1792 + 530° 10.70 + 3.32°
24 01 064 + 0.14° 098 + 0.29° 047 + 0.13°
2216 247 +1.00° 196 + 0.83° 1.04 + 048
SFA 4635 + 7.04" 48.26 + 3.43* 4507 + 2.04°
MUFA 2098 + 7.49° 2386 + 4.02° 3529 + 3.14°
PUFA 33.13 + 854" 2792 + 5.81™ 19.68 + 4.33°

Values with different letters are significant at p < 0.05. Values are
mean + SD.

Values with different letters are significant at p < 0.05. Values are
mean * SD. ND: not detected.

Table 7. Effect of CLA on the relative % of fatty acids in rat brain

Fatty acids CLA(6W) CLA(20w) Control(20w)
14:0 016 + 0.02° 0.13 +0.06" 014 + 0.01°
16 : 0 19.03 + 1.72° 1879 + 1.51° 17.87 + 2.12°
16: 1 0.46 + 0.06" 0.52 + 0.04> 0.47 + 0.04°
18:0 22,69 + 0.06° 2235 + 1.21° 21.73 + 3.86°
18: 1 2020 + 2.20° 2157 +254° 2173 + 2.18°
18:2 0.80 + 0.33* 061 = 009 045 + 0.04°
20:0 0.99 + 0.28° 0.89 + 0.18  1.05 + 0.32°
20 : 1 292 £ 1.15% 330 + 1.30® 4.06 + 1.51°
CLA 0.99 + 054" 1.07 + 0.64® 144 + 0.56°
22:0 1.11 + 038 1.12 + 0.30° 115 + 0.38
20:34+20:4 1071 +0.93* 1053 + 1.11° 10.02 + 1.54°
24 1 325 £ 1.13%° 405 + 1.24* 459 + 1.37°
22: 4 419 + 025° 430 + 0.16® 457 + 0.39°
226 12,51 + 1.49*® 10.80 + 1.33% 10.18 + 1.89°
SFA 43.98 + 2.22° 4327 + 226" 41.95 + 3.64°
MUFA 2391 + 3.07° 2638 + 3.05° 27.33 + 5.02°
PUFA 25.01 + 2.09® 23.00 + 1.76® 22.10 + 2.86°

Values with different letters are significant at p < 0.05. Values are
mean + SD.
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