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Abstract

This study was designed to investigate the effect of different sources of © 3 fatty acid in the diet with a similar
polyunsaturated/saturated (P/S) fatty acid ratio and w 6/ » 3 fatty acid ratio as well as excess DHA on the plasma
fatty acid composition and cholesterol level of rats. Three experimental diets contained 10% (w/w) dietary lipids. The
control diet and one treatment diet were corn oil-based diets with different -3 fatty acid sources: perilla (CO) or
fish oil (CF), respectively. In order to examine the effect of excess DHA, the other treatment diet (FO) was a fish oil-based
diet with corn oil to supply essential fatty acids at the level of 1.8% (w/w) of the diet. Female Sprague Dawley rats
were fed the experimental diets for 2 weeks prior to mating and throughout gestation and lactation. Pups were
weaned to the same diet of dams at 21 days of age. Plasma fatty acid compositions and cholesterol contents were
analyzed for pups at 3th, 7th and 10th week after birth. Plasma DHA concentrations increased significantly as
the level of fish oil supplementation increased. Three-, seven- and ten-week old rats fed on CO diet which contained
only ¢ -linolenic acid as a -3 fatty acid source had plasma DHA levels of 4.85%, 3.15% and 2.47 %, respectively,
suggesting that rats at this period of development can convert g -linolenic acid to DHA. But the ability to form
DHA might be limited, since dietary DHA showed to be more effective in raising the plasma level of DHA. There
was a significant negative correlation between DHA and cholesterol concentration of the rat plasma at 7th week
(r=0.34, p<0.05) and 10th week after birth (r=036, p<0.05), proving the hypocholesterolemic effect of DHA.
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INTRODUCTION

Several sources of information suggest that man evolved
on a diet with a ratio of w6 to w3 fatty acid of approxi-
mately 1, whereas today this ratio is approximately 10~25
(1). This indicates that our diets; becoming increasingly west-
ernizing these days, may be deficient in w3 fatty acids com-
pared with the diet on which humans evolved and their ge-
netic patterns were established.

Plasma fatty acid composition has been shown to alter
in several physiological and pathological conditions such
as the decreased levels of EPA in rheumatoid arthritis (2)
and increased total polyunsaturated fatty acids with aging (3).
Also, a negative correlation was reported between plasma
DHA concentration and cerebraospinal fluid 5-hydroxyin-
doleacetic acid, a serotonin metabolite in impulsive violence
(4). Moreover, consumption of a low-fat diet alters fatty acid
patterns in a manner similar to that observed with feeding
of w3 long chain fatty acids (5).

Different physiological actions according to type of w3
polyunsaturated fatty acid (PUFA) was also studied by Ya-
mada et al. (6). They suggested that DHA be a more effective
w3 PUFA for suppression of platelet aggregation and for
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modulating lipid metabolism in plasma and liver and the
active component of fish oil of which intake has been shown
to have negative association with various cardiovascular
diseases and tumor cell proliferation is DHA.

One important point of controversy that remains is the
degree to which adequate levels of DHA can be acquired
from endogenous synthesis in infants vs. what should be
provided as dietary DHA. Recent studies using stable-isotope-
labelied tracers demonstrated that even preterm infants are
able to synthesize DHA but the level of synthesis is ex-
tremely low (7). Cunnane et al. (8) suggested that formula-fed
infants not consuming DHA may not be able to convert
the necessary 5.22% of « -linoleinic acid intake to DHA
to match the DHA accumulation of breast-fed infants. More-
over, breast-fed infants score better on visual and devel-
opmental tests than formula-fed infants and this has been
related to higher concentration of DHA in brain cortex (9).

On the other hands, Cheon et al. (10) suggested that if
the diet contained appropriate amounts and balance of linol-
eic acid and linolenic acid, it may be possible for rats to
synthesize an appropriate amount of DHA and have normal
behavioral activity without DHA supplementation.

Although DHA is added to various infant formula, dairy
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product or snacks in an effort to provide positive effects
on the brain development and learning ability of the children,
the effectiveness and safety of DHA supplementation re-
main unestablished yet. There have been numerous studies
confirming beneficial effects of DHA supplementation to
an 3 fatty acid deficient diet (11-13). However, it was
considered that the experiments on the effect of DHA sup-
plementation should be done on diets which can be called
normal, namely not deficient in «3 fatty acids or DHA
for the results of the study to be applied to human nutrition
in our society.

Therefore, this study was designed to examine the effects
of different 3 fatty acid sources of the diets with similar
w 3 fatty acid content and excess dietary DHA on the plas-
ma fatty acid composition and cholesterol level of the rats
according to developmental age and the level of DHA supple-
mented.

MATERIALS AND METHODS

Animals and diets

Thirty female Sprague Dawley rats donated by Yuhanyang-
haeng were mated with the same breed for 10 days and fed
in separate cage. Litter size was controlled to 8 at birth and
pups were weaned to the same diet of dams at 21 days of
age. Temperature, humidity and light were controlled to 20 £
1°C, 55+ 10%, 12 hours (07 : 00~ 19 : 00). Diet and water
were provided adlibitum. Body weight was recorded weekly.

Three experimental diets contained 10% (w/w) dietary
lipids (Table 1). Control diet and one treatment diet were
corn oil based diet with different -3 fatty acid source: ¢ -
linolenic acid rich perilla (CO) or DHA rich fish oil (CF),

Table 1. Composition of experimental diets

Component g/100 g diet
Corn starch 59.7
Casein 20

Fat 10
Vitamin mixture” 1

Salt mixture” 4

a -cellulose 5
DL-methionine 0.3

«a -tocopherol 200 mg/100 g fat

YNutritional Biochemicals, ICN Life Science Group, Cleveland,
Ohio. Vitamin mixture is composed of: vit. A acetate (500,000
IU/g) 1.8 g, vit. D2 (850,000 IU/g) 0.125 g, DL- a -tocopherol
(250 1U/g) 22.0 g, ascorbic acid 45.0 g, inositol 5.9 g, choline
chloride 75.0 g, menadione 2.25 g, o -aminobenzoic acid 5.0 g,
niacin 4.25 g, riboflavin 1.0 g, pyridoxine hydrochloride 1.0 g
calcium pantothenate 3.0 g, biotin 0.02 g, folic acid 0.09 g, vit.
B2 0.00135 g, and dextrose to 1 kg.

“Composition of salt mixture, g/kg mixture: CaHPO, 500 g, NaCl
74 g, K250, 52 g, potassium citrate monohydrate 220 g, MgO
24 g, manganase carbonate (42~48% Mn) 3.5 g, ferric citrate
(16~17% Fe) 6.0 g, zinc carbonate (70% ZnO) 1.6 g, cupric car-
bonate (53~55% Cu) 0.3 g, KIO; 0.01 g, chromium potassium
sulfate 0.55 g, Na;SeOs - 5H,0 0.01 g, sucrose finely powdered
1180 g.

respectively. The P/S ratio and w 6/ w 3 ratio of CO and CF
diets were made close to 1/1 and 4/1, respectively (Table
2). In order to examine the effect of excess DHA, the other
treatment diet (FO) was a fish oil based diet with com oil
to supply essential fatty acids at the level of 1.8% (wfw) of
the diet. The fatty acid composition of experimental diet was
shown in Table 3. Sprague Dawley female rats were fed with
experimental diets for 2 weeks prior to mating and through-
out gestation and lactation. « -Tocopherol was added to pre-
vent the peroxidation of the lipid in the diets at the level
of 0.2% (w/w). Beef tallow, corn oil and perilla oil were

Table 2. Fat composition of experimental diet

Group”
Dietary fat oup co CF FO
Beef tallow 4 35 -
Corn oil 5 5 1.8
Perilla oil 1 - -
Fish oil - 1.5 8.2
p/s? 1.34 1.18 1.34
w6l w3’ 4 4.31 0.4

YCO: corn oil based diet with perilla oil
CF: corn oil based diet with fish oil
FO: fish oil based diet
“Calculated polyunsaturated fatty acid/saturated fatty acid ratio
values
*Calculated w -6/ w-3 ratio values

Table 3. Fatty acid composition of experimental diet
(% of total fatty acids)

Fatty acid co” CP’ FO”
C12:0 0916 - -
Cl4:0 2.082 3.567 3234
Cl15:0 0.412 - -
Cl4: 1 0.388 - 0.475
Cl16:0 16.464 13.360 12.576
Cl16:1 1.612 3.09 4.893
C17:0 1.237 - -
Cl18:0 10.618 24.208 6.987
CI18:1 27.430 10.878 17.229
C18:2 29.748 31.582 13.330
Ci8:3 (w-6) 0.153 - -
Cl18:3 (w-3) 7.614 0.992 0.854
C20:0 0.397 - 0.733
C20:1 0.433 0.643 1.015
C20:2 0.235 0.193 0.339
C20:4 - 0.673 2.510
C20:5 - 2.171 6.612
C22:0 0.154 0.424 0.632
C22:6 - 7.830 27.316
C24:0 0.147 0.377 1.267
SISFA 32.427 41.936 25.429
SIMUFA 29.861 14.620 23.612
SPUFA 37.750 43.441 50.961
P/S 1.16/1 1.04/1 2.00/1
Sw-6 30.136 32.448 16.179
Sw-3 7.614 10.993 34.782
-6/ -3 3.927 2.95 0.47
DHA - 7.830 27.316

V=¥Refer to the legend in Table 2.



172 Hongmie Lee, Juhee Lee, Jiwon Kim and Haymie Choi

purchased from Lotte Samkang, Heinz, and Nonghyup, respec-
tively. Tuna oil which was extracted from the tuna eye was
donated by Dongwonsanup. Casein, ¢ -cellulose, DL-methio-
nine and @ -tocopherol were purchased from Sigma and a
vitamin/salt mixture was obtained from ICN.

The diets were kept in a freezer under nitrogen gas and
given to the animals daily.

Plasma fatty acid composition and cholesterol level

Plasma samples obtained from 3-, 7-, and 10-weeks old
rats. Six offsprings from each experimental group were killed
at the age of 3 weeks to collect plasma. Plasma samples from
five female offsprings in each group were analyzed at the
age of 7 weeks. Six male offsprings were killed from CO
group and eight male offsprings were killed from each of
the other two groups at the age of 10 weeks.

The method of Lepage and Roy (14) was modified to de-
termine the composition of plasma fatty acid composition.
One hundred mL of plasma was put in screw-capped tube
and 2 mL of 2: 1 (v/v) methanol : benzene solution was ad-
ded. With stirring slowly, 200 pL of acetylchloride was ad-
ded for 1 minute and capped tightly. Right after boiling at
100°C for 60 minutes, it was cooled in water and the re-
action was stopped by adding 5 mL of6% K,CO;. The hex-
ane layer was separated by centrifugation and used for deter-
mination of fatty acid composition. Gas chromatography was
used to determine the content of the fatty acid under the
condition in Table 4, and each fatty acid was identified by
comparing the retention time with that of standard fatty
acid ester. The content of each fatty acid was shown as the
percentage of peak area to total area of all the identified
fatty acids.

Plasma cholesterol concentration was determined using
a kit from Yungdong Jeyak (Seoul, Korea).

Statistical analysis

SAS program was used to obtain mean and standard de-
viation of results of each experimental group. After analysis
of variance, differences between groups were determined

Table 4. Conditions of gas chromatography for fatty acid deter-
mination

Instrument Hewlett Packard 5973
Column 30 m X0.25 mm ID capillary column
Packing material SP™.2330, 0.20 pum thickness
Detector Mass Detector (Hewlett Packard 6890)

Carrier gas He
Oven temperature

Initial temperature 120°C
Initial time 2 min
Rate 1 10°C/min
Intermediate temperature 180°C
Intermediate time 15 min
Rate 2 10°C/min
Final temperature 200°C
Final time S min
Sample injected temperature 250°C
Sample detected temperature 260°C

by Duncan’s multiple range test at p<0.05. Pearson’s cor-
relation coefficient was used to analyze the association be-
tween plasma concentrationsof cholesterol and DHA.

RESULTS AND DISCUSSION

Feed intake and weight gain

The body weight changes and feed intake of the rats in
each group are shown in Fig. 1 and Table 3, respectively. There
was no significant difference in feed intake and weight gain
of female rats between groups, while male rats in the CF
group ate significantly less and tended to have slower weight
gain than those of CO group from the 3 weeks of age. However,
the final body weight of three groups did not differ (Fig. 1).

These results are consistent with previous reports. Feed
intake and growth were not changed by the feeding an oil
rich in DHA without EPA in the study of Atkinson et al.
(15) and no significantly affected body weights was shown
by the dietary fish oil in the study of Yonekubo et al. (16)
or by the supplementation of different levels of fish oil in
that of Bourre et al., too (17). However, Yuan et al. observed
that rats fed menhaden oil exhibited smaller body weight
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Fig. 1. The body weight change in male and female rats fed the
experimental diets. Female rats sacrificed at 7 weeks and male
rats sacrificed at 10 weeks after birth.

PRefer to the legend in Table 2.
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Table 5. Food intake and calorie intake in rats fed with the ex-
perimental diets
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Table 6-2. Fatty acid composition of plasma in rats fed with the
experimental diets (7 weeks) (% of total fatty acids)

Female Male
Groupl) Food intake Calorie intake Food intake Calorie intake
(g/rat/day) (kcalfrat/day) (g/rat/day) (kcal/rat/day)
CcO 12.1£3.84 49311569 18.9+6.41 77.212621°
CF 120398 49.0+16.28 15.7+557° 64.4+2276°
FO 10.9+348 445+1423 17.3+544® 708+ 22.24%

"Refer to the legend in Table 2.

“Values are mean+ SD from 5 rats and means with the different
superscripts are significantly different at p<0.05 by Duncan’s
multiple range test.

gain and lower feed efficiency ratio (18).

Fatty acid composition of plasma

The plasma fatty acid composition of 3, 7, and 10-week
old rats were shown in Table 6-1, 6-2 and 6-3. The most
abundant fatty acids in the plasma were palmitic aicd, ste-
aric acid, oleic acid, linoleic acid and arachidonic acid ex-
cept for FO group in which DHA became at least third most
abundant fatty acid.

The levels of linoleic acid and « -linolenic acid which were
present in diets by the amount of 29.75% and 7.61%, 31.58%
and 0.99%, and 13.33% and 0.85% in CO, CF, and FO diet,
respectively (Table 3). But these values were much reduced

Table 6-1. Fatty acid composition of plasma in rats fed with the

Fatty acids co" CP FO”
14:0 090+0.196 0.69+0.026 0.8220.102
15:0 0.30+0.049" 030+0.081° 0.46:+0.065"
16:0 20.41+0.955 21.62+2.482 2056+ 1.161
16: 1 1.494+0.287° 135+0321" 2.14+0.282°
17:0 0.78+0.184" 0.66+0.074" 1.19+0.129°
18:0 28.43+5.791° 21.48+1.174° 20.17+1.781°
18:1 11.58+2.794 11.05+1.946 10.21%1.256
18:2 11.68+2.157" 14.0011.326° 6.591+0.846°
18:3 (w-6) 042+0.102*° 023+0.044° 0.10+0.033°
18:3 (w-3) 07210233 0.13+0.013° 0.16£0.010°
20:0 0.30+0.089 0.19+0020 024+0.071
20:1 0.13+0.070 0.14+0.044 0.08-0.022
20:2 0.10+0.036 0.10+0.035 -
20:3 037+0.116° 0.55+0.065° 0.29+0.059
20:4 17.72£2914 17.47+2.885 14.04 1.867
20:5 0.64+0223° 1.49+0385" 5.13+0.719°
22:0 0.29+0.024° 0.19+0.047° 0.18+0.030°
22:6 3.15+0.600° 7.41+0.704° 16.92+1.256°
24:0 0.50+0.147 056+0.117 0.40:+0.090
24:1 0.16+0.137° 0.40+0.068° 0.40+0.104°
SISFA 51.91+6.801° 45.69+2.017° 44.011£2.704°
STMUFA 13.3243.051  12.93+2.191  12.74+1.309
SPUFA 34.77+3.895" 41.38+3.391° 4324+3217°
P/S 0.69 +0.1605° 0.91+0.113° 0.99=0.124°
w-6 30.27£3.610° 323542655 21.0302.166°
w-3 4.50-£0.750° 9.03+1.067° 2222+ 1.358"
w-6lw-3 6.8411.186" 3.61+0.370"° 0.95+0.078

"-YRefer to the legend in Table 2.

experimental diets (3 weeks)

(% of total fatty acids)

Fatty acids co” CF” FO”
14:0 1.63+0.604  1.56+0.806  2.08+0.395
15:0 0.25+0.019°Y 0.31+0.052° 0.58+0.055°
16:0 175810923 17.64%:0.374 17.2710.804
16: 1 1.12+0.154°  1.12+0.200°  2.08 +0.246"
17:0 0.44+0.040° 059+0.111° 1.27+0.261°
18:0 13.760.397"  12.744+0.747° 11.04 +0.539°
18:1 12,85 1.502° 11.18+1.958"  7.83+1.055°
18:2 23.071t0.300° 23.77+1.776" 12.65%0.585°
18:3 (w6) 02370045 0.1910.051" 0,12+0.025"
18:3 (w3) 1.08+0230° 0.46+0470° 0.16=0.046"
20:0 0.10-0.008" 0.14+0.026° 0.22+0.052°
20:1 02340069  021+0.047 027+0.089
20:2 0.35+0.033"  0.31+0.050° 0.17+0.059°
20:3 0.96+0261° 0.84+0057° 0.42+0.093°
22:0 0.11%£0.069  0.15F0.050  0.08%0.010
20: 4 19.85+2.459° 15.90%+2.637° 17.68 % 1.389"
20:5 0.78 £0.264°  1.45+0.447°  5.79%0.890
22:6 4.85+0.503° 10.51+3.382° 19.74+1.32°
24:0 04610123  045+0.121  0.37 £0.107
241 0390298  0.54+0.180  0.69 +0.045
S'SFA 3431 £ 1.327° 3349+ 1.006™ 32.88+0.580°
STMUFA 14.53+1.365" 13.06T2.160° 10.41-+1.334"
S'PUFA 51.16+2.486° 53.45-+2766° 56.71+1.527°
P/S 1.50+£0.130"  1.60+0.123"®  1.73 +0.066"
w6 44.44+229° 41.02+1.845° 31.01+1.179°
w3 6.7210.488" 12.43+3.050° 25.70+ 1.029°
w6/ w3 6.64+0.524"  352+1.150° 1.21+0.070°

"PRefer to the legend in Table 2.

“Values are mean+ SD from 6 rats and means with the different
superscripts are significantly different at p<0.05 by Duncan’s

multiple range test.

“Values are mean = SD from 5 rats and means with the different
superscripts are significantly different at p<0.05 by Duncan’s
multiple range test.

in the plasma of 3-week old rats to 23.07% and 1.08%, 23.77%
and 0.46%, and 12.65% and 0.16% in CO, CF, and FO, re-
spectively (Table 6-1). Comparing to fatty acid composition
of the diet, linoleic acid and « -linolenic acid levels in plasma
became lower while arachidonic acid level became higher re-
gardless of the diets. The same tendency was observed in
7 and 10 week-old rats, indicating that these two essential fatty
acids can only be converted to other necessary compounds
but not be synthesized in the rat body.

On the other hand, arachidonic acid which was absent
in the CO diet and present only in very little quantities
(0.67% and 2.51% in CF and FO, respectively) became
at least the fourth most abundant fatty acid in the rat plasma
(Table 6-1, 6-2, 6-3). This result indicates that arachidonic
acid could be formed from linoleic acid enough in the rat.

Age also affected fatty acid composition and the most con-
sistent change with developmental age was the decreases
in EPA and DHA levels (Table 6-1, 6-2, 6-3). An increased
PUFA has also reported with age of the Fischer 344 rats
from 4-, 15- and 24-months old (3). The discrepancy between
the two results may be attributed to the age (3 to 10 weeksvs.
4 to 24 months) or type of PUFA.

There are also some inconsistent tendencies found in the
plasma fatty compositions with developmental stages, name-
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Table 6-3. Fatty acid composition of plasma in rats fed with the
experimental diets (10 weeks) (% of total fatty acids)

Fatty acids co” CF” FO”
14:0 04610.130  051+0.122 0.54+0.137
15:0 023+0.045 030+0.056° 0.47+0.073°
16:0 19.61+1.012° 23.82%3.434° 24.12+2617°
16: 1 2.32+0.309 1.8240.680 1.96+0.176
17:0 0.40+0.061° 048%0.101° 0.80+0.339
18:0 104211.194  10.63+3.037 12.45+3.520
18: 1 21.15+1.997*  20.33%£3.795 12.14+0.831°
18:2 20.74£1.743* 20.53+5.047° 10.06£0.979"
18:3 (w-6) 02920065 0.21+£0.065° 0.06+0.006°
18:3 (w-3) 1.55+10294° 0.19%£0.082° 0.14+0.028"
20:0 0.13+£0.076  0.13+0.025 0.18+0.043
20:1 0.39+0.128°  0.52+0276" 0.82+0.371°
20:2 026%0.128  024+0.100 0.17+0.114
20:3 04010237  0.69+0.167° 0.30+0.143°
20:4 18.26=2.684* 10.71-3.808° 17.41+1.740°
20:5 041+0247° 0.89+0343° 2.68%0.596"
22:0 0.1310.040  0.10£0.028 0.17+0.048
22:6 247+0370° 7.59+1.036° 15.26+1.516
24:0 026*0.119  026+0.097 0.38+0.181
24:1 0.24+0.103 0.15+0.017 0.18+0.079
S'SFA 31.62£2.068" 36.2026.130" 39.021+5.126"
>’MUFA 24.00+2.222° 22.75+6.130° 15.05+1.217°
>PUFA 4438+1.794° 41.05+1.770° 45.93+4.134°
P/S 14140.122  1.16+0220 120+0.248
w-6 39.95+1.589" 32.38+2.100° 27.85+2.854°
w-3 443+0.388° 8.67+1.037° 18.08+1.856"
w-6/w-3 907+0.717° 3.81%0.716° 1.55%0.153°

U~9Refer to the legend in Table 2.

“Values are mean=+SD from $ rats and means with the different
superscripts are significantly different at p<0.05 by Duncan’s
multiple range test.

ly 3 weeks through to 7 and 10 weeks of age. For example,
the mean ratios of w6/w3 were 6.64, 3.52 and 1.21 for
the 3 week old rats of CO, CF and FO group, respectively
while those were 6.84, 3.61 and 0.95 for 7 week old rats
and 9.07, 3.81 and 1.55 for 10 week old rats in CO, CF,
and FO group, respectively. These inconsistent tendency may
be attributed to the fact that the plasma was collected from
only female 7 week old rats and only male 10 week old rats.
Therefore, the effect of different sources of w3 fatty acid
and excess DHA of the diet on the plasma fatty acid com-
position should be studied further in the aspect of gender
difference.

Plasma DHA concentrations increased significantly as
the level of fish oil supplementation increased. Rats on the
CO diet which did not contain any DHA showed to have
4.85%, 3.15%, and 2.47% of plasma DHA at 3, 7 and 10
weeks of age, respectively (Table 6-1, 6-2, 6-3). This proves
that the ability for rats at this age can synthesize DHA, al-
though it is unknown if this amount can match bodily need
for this fatty acid. While Table 6-1, 6-2, 6-3 also shows
that EPA could also be formed from linolenic aicd and the
levels increased significantly with fish oil supplementation,
the levels of EPA was much lower, namely 1/8.5 to 1/3 of
that of DHA.

Rats on the FO diet which has three times (27.32% vs 7.83%
in Table 3) more DHA had only two times (19.74% vs 10.
51%, 16.92% vs 7.41% and 15.26% vs 7.59% for 3-, 7- and
10-weeks old rats in Table 6-1, 6-2, 6-3) more plasma DHA,
compared to those on CF diet. The results of this study also
suggested that rats have some mechanisms to defense against
dietary changes.

Fish oil supplementation significantly increased w3 fatty
acid as significantly decreased w 6 fatty acids in plasma from
CO and CF to FO rats. Plasma linoleic acid level of rats sup-
plemented fish oil was significantly lower than that of CO
and CF, which supported the other researchers’ studies (19).

However, the concentration of another -6 fatty acid,
arachidonic acid level of plasma did not reduced by fish
oil supplementation in this study (Table 6-1, 6-2, 6-3), which
was not consistent with the previous studies (19). The discrep-
ancy may be attributed to the difference between the dietary
fatty acids. FO diet in this study was added with 1.8% (w/w)
corn oil to prevent essential fatty acid deficiency, resulting
in 13.33% linoleic acid of FO diet. Since FO diet contained
little linolenic acid and much EPA and PUFA (6.61% and
27.32%, respectively), enzymes for elongation and desat-
uration must have been easily available for linoleic acid to
be converted to arachidonic acid in the rats on FO diet.

Plasma cholesterol concentration

Plasma cholesterol concentration was significantly lower
in CF group at 3 weeks after birth and the same effect was
observed in FO group at 7 weeks after birth, while 10 week
old rats in CF and FO group had significantly lower plasma
cholesterol level than those in CO group (Fig. 2).

There was a significant negative correlation between PUFA
and cholesterol concentration of the rat plasma at 7 weeks
{r=0.34, p<0.05) and 10 weeks after birth (r=036, p<0.05).

200

1)
mCO ACF mFO

2

Plasma cholesterol {mg/100 mL)

[
~
-
=

Fig. 2. Plasma cholesterol content in rats fed the experimental
diets. Female rats sacrificed at 3 and 7 weeks and male rats sac-
rificed at 10 weeks. Values are mean=® SD and means with the
different letters (a,b) are significantly different at p<0.05 by Duncan’s
multiple range test.

YRefer to the legend in Table 2.
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This is consistent to the study of Yaqoob et al. (20) and
Yuan et al. (18) reporting that plasma cholesterol as well as
triglyceride level by dietary fish oil supplementation. Chicks
have been used as an animal model in this regard. Castillo
et al. (19) reported significantly reduced cholesterol in LDL,
HDL and VLDL and suggested a strong hypocholesterolemic
effect of menhaden oil supplemented to hypercholesterolemic
chicks.
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