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ABSTRACT

The effects of various dietary docosahexaenoic acid(DHA) levels on the brain phosphelipids and serum and liver lipid com-
positions were studied in rats using DHA concentrated oil and corm oil as a control for 4 weeks. Serum total cholesterol and HDL-
cholesterol levels tended to be the lowest by adding 20% DHA to com oil. Serum triglyceride levels significantly decreased by
adding 30% DHA. Liver cholesterol and triglyceride levels were apparently decreased in the groups added above 20% DHA,
especially, the lowest at adding 30% DHA. Brain weight and phospholipid content were not different among groups. The ratios of
arachidonic to linoleic acids in serum and liver phosphatidylchaline(PC) were significantly decreased by adding dietary DHA and
showed a flat form above 20% of dietary DHA. DHA levels of seram PC were gradually increased according to dietary DHA level.
The farty acid compositions of the brain PC and phosphatidylethanolamine(PE) did not appear any changes with accordance of the
dietary DHA levels. However, compared with those of serum and liver in general, linoleic and arachidonic acid levels were very low.
Oleic acids were apparently higher than those in the other tissues. DHA were higher than those in the other tissues rigardless of the
dietary DHA, especially in brain PE. The ratios of arachidonic to linoleic acid were not apparent tendency in brain PC and PE.
However, the ratios of brain PE were above 2 imes higher than those of brain PC. As the results, the hypolipidemic effects of
dietary DHA were remarkable in liver. Especially in regard to tendency of Liver lipid levels and desaturation indices in serum and
liver PC, the effects indicated significantly higher by adding 20 - 30% DHA to diet(n-6/n-3 ratio, about 4- 7). Thus, in this study,
these dietary DHA levels seemed to be appropriate, at least in these lipid paramenters. (Korean J Nutrition 34(2) : 132~ 140, 2001)
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A¥L FER A% 106~110g5)= Sprague-Dawley
3 d4) 33vielE QA FEAEA 2Ysle 153
AE S nHulAta R g AZAIZ F HEA
ol 2 457+ Fdsigrt. A¥He]= AIN formula™g 7]
o2 a9l shetH o2 £33 Aol E AL on, 4
o]42 Casein 20%, Fat 10%, Mineral mixture
(AIN-76) 3.5%. Vitamin mixture{(AIN-76} 1%, Cho~
line bitatrate 0.2%, DL-metionine 0.3%, Cellulose
powder 5%. Corn starch 15%, Sucrose 45%%. st}
Aol F AW SPPRE 71222 sl DHA ¥5%
(27% DHA 3H)E 10~40% 471819, 4872 Co-
m oil. DHA 10%. DHA 20%. DHA 30%. DHA 40%2|
o2 Bulslde} B Ade] AMEg Alo|ajute] zjubd
#4& Table 13} el n6/n-34 ¥]&E& A 7170
HEE adEido, Hojxwoe s A48 DHA 573
Ao FH2 cholesterol@dFel 0.9%9 & 1L2jdte] 7} &
o] Hojx|we] #HH cholesteroldHFe FUHEE 274
3l H7HAMZET DHAS o] AE s s &
ABA R tocopheral(Junset Chem Co.. Litd) 200ppm

Table 1. Fatty acid composition of dietary fats

Groups
Fatty acids -
Corn oil DHA10% DHA 20% DHA30% DHA 40%

{weight %} '
14:0 - 0.4 0.7 1.0 13
16:0 1.1 120 123 13.4 13.7
16:1 - 03 0.4 04 0.5
18:0 21 25 2.7 30 33
18:1 29.2 28.2 27.2 26.3 245
18 : 2{n-6) 538 493 453 411 347
20 ; 4{n-6) - 0.2 0.5 0.6 08
20 : 5(n-3) - 0.7 1.2 19 2.4
22 :6{n-3) - 26 5.3 8.1 10.5
P/S ratio 49 43 4.0 38 32
n-6/n-3 ra- - 15.1 7.0 4.2 28

All the DHA groups were added DHA concentrated 0il(27%) to
com oil.
- undetected
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Zh} @A o] AFAEAE 918 Folch 59 Wi™eg A
A2 chloroform : methanol(2: 1) &vld| 2&) 5%
=}, cholesterol % £4& $31Sperry-Webb WH*&
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3 2R3l 4z Ba AFHE 71Esle gEE AEsd
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Ao 2§ kit(Wako, Co. Japan)E o83t 57 505
nmolA FBEE 233 F 15 Folof dFMd 9ty
kg A&
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F7+ gl g o @3 cholesterol’sx7 #A8HA 4
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Tabte 2. Growth parameters and liver weight

BRERESEE

34(2) : 132~140, 20017135

Body weight

Groups — - Food Intake FER Liver weight
Initial Gain

(R (g/4week) (g/day} (g/100gB.W.)

Comn oil 108+ 5 182 + 20 164 + 1.2° 0.40 %+ 0.04 4.02 + 04*
DHA 10% 109+ 5 182 + 16 16.4 + 1.1° 0.40 + 0.03 3.95 + 0.3°
DHA 20% 106 + 10 179 £+ 13 16.4 + 0.6° 0.39 £ 0.02 387 £ 0.2°
DHA 30% 108 + 11 203 & 26 18.0 + 1.6% 0.39 + 0.02 431 + 0.5°
DHA 40% 110+ 8 190 + 28 185 + 2.2 0.37 £ 0.04 440 + 0.5°

Values were mean + SD of 6 to 7 rats per group.

“*Values with different superscript letters are significantly different at p < .05. All the DHA groups were added DHA concentrated oil(27%)
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Fig. 1. Concentration of serum lipid. Values were mean + SD of 6
to 7 rats per group. a, b : Values with different superscript letters
are significantly different at p < .05.
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Fig. 2. Concentration of liver lipid. Values were mean £ SD of 6 to
7 rats per group. a, b: Values with different superscript letters are
significantly different at p < .05.

Table 3. Wet weights and phospholipid amounts of whole brain

Groups Wet weight(g) Phospholipid {mg/g)
Corn oil 1.14 + 0.21 489 + 3.20
DHA 10% 1.03 £ 0.26 511 £ 1.78
DHA 20% 0.98 + 0.27 52.5 + 2.46
DHA 30% 1.05 = 0.25 521 + 3.89
DHA 40% 1.03 £ 0.22 501 £ 238

Values were mean + SD of 6 to 7 rats per group.
All the DHA groups were added DHA concentrated 0il(27%) to
corn oil.
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Fig. 3. Fatty acid compositions of serum phosphatidylchotine. Va-
lues were mean + SD of 6 to 7 rats per group. a, b, ¢! Values with
different superscript letters in the same fatty acid are significantly dif-
ferent at p < .05.
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Ao 2 Fe] wtEU, £ n-34 Akl EPAS
DHAg o] 83 PCo} 91t} elA % DHAES
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o] ma whgo] F3iatx gstvky Bustct, 1dH o



5
~4 .9
B
g 13
£ =
= o
= 12 3
o
1108

0

DHA{%) added to corn oil

—%— (18 : 2in-6) —— 20 : 4(n-6)
—— (20 : 5(n-3) —=— (22 : 6(n-3}
- == =-0C20:4/C18 : 2 ratio

Fig. 4. Fatty acid compositions of liver phosphatidylcholine. Values
were mean £ SD of 6 to 7 rats per group. ab,c: Values with dif-
ferent superscript letters in the same fatty acid are significantly dif-
ferent at p < .05.

Table 4. Fatty acid compositions of brain phosphatidylcholine
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%37 PCel Aehit 248 83 2 3te] POl Hlsle] Ak
oz yapAht o] & FFoly linoleic acid3t
oko| w2k 818-5]91 1 arachidonic acid $Heko] th& 23
o] wholate] & Bk g ¥/A R 7hei A vEhA]
%€ n-9419] docosamonoenoic acid(Cx -, n-N7} 3=
Aol A FHER LY oleic acid®e GE ZA W} 3~
108 A% gkn 2% PCAlA DHASEe] o 3
B} vl2d 2 £ Jela glglen 53] S45h
ol H)sle] DHA A7 FEolA Feld e A e
vt} 2# 2 desaturation®] X &7} == arachidonic/
linoleic acid9] Hl-&olA #-9]4¢1 2}ol= Heo|u} DHA &
Zf A7kl e &7 BolA ¥t 8 = phos-
phatidylethanolamine(PE) ¢ A#itx4(Table 5)2
DHAE el whE Wsle HolA] gFgtert arachidontc/
linoleic acid2} ¥]&-& ¥ PCET} 2ujeldo g w2 3te

Groups
Fatty acids -
Corn oil DHA 10% DHA 20% DHA 30% DHA 40%
{(weight%)

16 : 0 34.0 + 1.33 335 & 2.87 319 4 1.44 339 + 149 343 + 509
18:0 19.7 + 1.78™ 18.2 + 2.24° 220 % 091° 183 + 2.26° 208 + 1.40°
18:1 22.8 + 0.53 238 + 128 231 £ 082 237 032 232 + 178
18 : 2{n-6) 1.45 + 0.45° 1.20 £ 0.25% 0.73 + 0.06° 1.66 + 0.94° 071 £ 0.04°
20 : 4(n-6} 7.32 + 0.50° 7.61 = 1.00° 7.40 £ 0.46° 6.46 + 0.73" 6.89 + 0.68*
22 :1(n-9) 274 £ 113 240 + 071" 1.77 £ 013 1.68 + 0.63° 188 + 0.72*
22 :6(n-3) 8.24 + 063° 9.94 + 1.85° 102 + 0.89° 9.18 + 0.69* 101+ 1.80*
20 : 4118 - 2 ratio 475 + 2.01° 623 + 1.20° 101 £ 105 496 + 2.46° 9.75 + 1.04°

Values were mean = 5D of 6 to 7 rats per group.

*beyvalues with different superscript letters in the same fatty acid are significantly different at p < .05.

All the DHA groups were added DHA concentrated 0il(27%) to comn oil.

Table 5. Fatty acid compositions of brain phosphatidylethanolamine

. Groups
Fatty acids - ;
’ Corn oil DHA 10% DHA 20% DHA 30% DHA 40%
{weight%)

16:0 5.95 + 1.02 6.23 + 0.89 552 + 0.63 578 £ 0.67 5.69 + 0.54
16:1 6.05 + 1.44° 539 + 1.29° 203 + 16¥ 393 + 113" 3.28 + 0.76%
18:0 149 =+ 0.85" 153 & 1.40°® 16.2 + 0.60° 14.6 =+ 0.87° 153 + 1.24%
18:1 120 + 0.83° 130 +133® 136 +1.28° 122 + 100" 129 +1.15®
18 : 2(n-6) 0.89 + 0.38 0.63 + 0.08 0.79 + 0.05 0.82 + 0.25 0.71 £ 020
20 : 4(n-6) 116 =+ 1.06® 11.2 +1.03™ 12.2 + 0.66° 103 + 0.58° 106 + 090~
22: 109 578 + 0.49° 523 + 0.23" 557 + 0.53* 4.65 + 0.28° 4,80 £ 0.45%
22 :6(n-3) 181 + 1.38° 207 + 2.03° 231 £ 1358 209 + 1.14° 222 + 218*
20 : 418 : 2 ratio 149 + 575 179 + 198 154 + 1.08 136 + 4.06 160 = 481

Values were mean + 5D of 6 to 7 rats per group.

atyvalues with different superscript letters in the same fatty acid are significantly different at p < .05
All the DHA groups were added DHA concentrated ail(27%) to comn oil.
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Table 6. Fatty acid compositions of adipose tissue triglyceride

Fatty acids - Groups
Comn oil DHA 10% DHA 20% DHA 30% DHA 40%
(weight%)
14:0 1.24 + 0.08° 1.39 + 0.05° 1.45 + 0.07° 1.72 & G.10° 197 + 0.17°
16:0 239 + 1.44 242 + 359 233 £ 336 244 £ 120 260 + 1.68
18:0 253 £ 027° 273 + 029° 3.16 + 0.43° 312 £ 0227 3.30 + 0.27°
18:1 315 + 0.88° 30.4 =+ 095 304 + 158 29.1 + 0.74° 290 +1.01°
18 : 2(n-6) 333 +1.09 322 + 209 316 + 0.50° 273 +155° 243 + 1.58°
20 : 4{n-6) 107 + 035 0.75 + 0.16" 069 + 0.11° 0.78 £+ 0.07° 074 £ 0.15°
20 : 5(n-3) - 0.27 + 0.08% 0.63 + 018 0.81 £ 0.10° 1.00 + 0.8
22 : 6in-3) - 0.89 + 0.3¢° 1.86 + 0.37° 366 + 0.31° 469 + 0.59°

Values were mean £ SD of 6 to 7 rats per group.

***“Yalues with different superscript letters in the same fatty acid are significantly different at p < .05, All the DHA groups were added DHA

concentrated oil{27%) to comn oil. - undetected
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