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ABSTRACT

Long chain polyunsaturated fatty acids (LCPUFA] are important components of brain phospholipids and play imporrant role (s) in
brain function, In rats, the maximum brain growth occurs during the period of lactation even though it happens during the third
trimester of gestation in human. Since milk contained docosahexaenoic acid (DHA) even though the maternal diet had no IDHA and/or a
very small amount of its precursor, o-linolenic acid {a-LnA), an emphasis was given to maternal adipose tissue as a reservoir of this farty
acid. We, therefore, investigated the mesenteric and subcutancous adipose tissues for their fatty acid composition in dams reared with
different fat diets. Diets containing various amounts of ©5 and ©3 fatty acids were givén to adult female rass (200 - 250 g) throughout
the pregnancy and lactation periods. Diets were composed of 10% (wi/wt) corn oil (CQ), soybean oit (SO), perilfla seed oil (PO)
containing about 60% o-LnA, or fish cil (FO) rich in eicosapentaencic acid (EPA) and DHA. The fatty acid compositions of mesenteric
and subcutaneous fat were measured and evaluated at Day-2 and Dray-15 after parturition. In general, major characteristics of dictary fatty
acid composition was reflected on the fatty acid composition of adipose tissues. Dietary fatty acid composition was reflected more on
mesenteric fat as compared to subcutancous fat. Mesenteric fat was found to contain less arachidonic acid (AA) and mesenteric fats of CO,
$0 and PO groups contained less DHA than did the subcutancous fat. The P/M/S ratios of adipose tissues were similar between
experimental groups while dietary P/M/$ ratios differcd significandy. Tt was noticeable that a small proportion of DHA was found in the
adipose tissues of animals of CQ, SO and PO groups (Day-2) and in SO and PO groups (Day-15), the groups which do not conrain
DHA in their diets. The percentage of DHA in mesenteric fat of CO, 8O and PO groups decreased as lactation contnucs, while the
proportion of DHA in FO group increased. Adipose tissues of FO group had higher DHA/EPA ratic as compared to the diet.
Considering the fact that the body contains a large amount of adipose tissues, our present finding suggests that the adipose tissue can
serve as a reservoir of DHA for pregnant and lactating rats.
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fatty acids during embryonic days 14 and 17. After this

INTRODUCTION

Docosahexaenoic acid (22 : 6@3, DHA) and arachidonic
acid (20 . 406, AA) are the predominant long chain po-
lvunsaturated fatty acids (LCPUFA) of brain phospholi-
pids."* Although DHA can be synthesized from o-linolen-
ic acid (18 : 3w3, a-LNA), the capacity of synthesis is res-
tricted in human and animais.”

In humans, LCPUFA, required for brain development,
accumulates mostly during fetal period and brain phos-
pholipid synthesis reaches its peak at around 1 year after
parturition. In rats, however, the maximum brain growth
occurs during the period of lactation. A study on prenatal
accumulation of fatty acids in rat brain reported that
there was 2 steep increase in the concentration of all the
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period and up to birth, the concentration of the fatty a-
cids plateaued, except that of DHA, which continued to
accumulate further.” It was shown that the percentage of
DHA in brain was negatively correlated to the number of
errors made in maze developmental tests.*” It was also re-
ported that, in human and experimental animals, dietary
essential fatty acid and LCPUFA intake during de-
velopmental stage can affect the plasma and cell mem-
brane fatty acid composition and visual acuity”” But
young animals cannot synthesize esscntial fatty acids
enough for brain development. However, mother's milk
can provide both arachidonic acid and DHA." Several stu-
dies have indicated that infants should obtain LCPUFA
from their mother's milk."***

Many researchers demonstrated that dict can influence
tatty acid compaosition of milk.""™ And some reported the
similarity between mother's milkk and brain of infants in
regard to fatty acid composition." So it is important for
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mothers to consume appropriate quantity and quality of
fat especially during gestation and lactation periods. How-
ever some researchers reported thar the brain of the
second generation rat contained DHA even when moth-
ers were fed diets deficient in ©3 LCPUFA."™ During
gestation, metabolic adaptation occurs in mother's body
to meet the developmental needs of fetus. This includes
transfer of AAw6 and DHA®3 to fetus. A ninety percent
increase in dam's hepatic EPA content implies that DHA,
necessary for fetal brain growth, is synthesized in preg-
nant rat's hepatic tssue.”

It is not fully understood whether fetus obrains DHA
from blood supply through placenta or synthesize itself
certain amount of DHA. The impact of milk supply on
netironal development of newborn babies has been of in-
terest to many researchers, ™

Adipose tissue is generally considered to be a storage
organ for excess energy, but it has other physical and dy-
namic functions as well like architecture, insulation and
storage of fatty acids and fat-soluble vitamins. While it is
quitc well documented that dietary fat intake can in-
fluence fatty acid composition of milk,*"” fat reservoir of
the body, as a source of milk farty acids, has been poorly
investigated. But fatty acid composition of adipose tissue
is the key element which determines the quality of fat
reservoir. Sinclair er al™ found that saturation of adipose
tissue fatty acids through dietary modification is more dif-
ficult than desaruration of those fatty acids. Lin et af.,””
reported that the degree of accumulation differs by the
degree of desaruration of ¢ach farty acids.

Adipose tissues, according to their location, are dif-
ferent in size and metabolic rate. So many researchers
have been trying to compare the fatty acid compositions
of various adipose tissues in human body. Especially, vis-
ceral fat (i.e. mesenteric fat} has drawn much attention
since, when compared to subcutancous fat, it is meta-
bolicaily more active.

In this study, we investigated the effects of diets con-
taining various composition of ®3 and @6 fatty acids on
fatty acid composition of dam's adipose tissue which can
act as a reservoir of DHA during lactation in Sprague-
Dawley rats.

MATERIALS AND METHODS

1. Animals

Female Sprague-Dawley rats (n = 40), with body weight
of 200 — 250 g, were used as experimental animals. Aft-
er pregnancy was confirmed, the rats were reared on ex-

perimental diets. After 3 weeks of gestation period, dams
were randomly divided into two groups. One group is
sacrificed 2 days after parturition (Day-2) and the other is
sacrificed 15 days (Day-15) postpartum. Mesenteric fat
and subcutaneous fat in the lower abdomen arca were
collected and frozen at — 207 for further analysis.

2. Experimental dicts

Experimental diets are divided into 4 groups. The com-
position of test diets are shown in Table 1. Corn oil was
used as source of w6 LA in CO group. SO contains soy-
bean oil which has 6% o-LNA (18 : 3®3) and 55% LA (18
D 2w6): the m6/w3 ratio of SO is about 9.6. In PO
group, perilla seed oil (Pulmuone Co., Ltd) was used as
source of ®3 o-LNA (56.8%). Fish oil (Puknuone Co.,
Ltd), rich in EPA (20 : 5®3, 22.3% and DHA (22 : 6w3,
6.1%), were used in FO group. In FO group, 10% of fat
was replaced with soybean oif to prevent LA deficiency.
Tabie 2 shows the fatty acid compesition, ©6/@3 ratios
and DPolyunsaturated /Monounsaturated /Saturated  Fatty
Acids (P/M/S) ratios of test diets.

3. Fatty acid analysis of adipose tissues

To analyze fatty acid composition, an accurate amount
of adipose tssues (0.1 g for mesenteric fat and 0.4 g for
subcutaneous fat) were weighed and mixed with 0.9%
NaCl solution to make 20% homogenate solution. An ali-
quot of 100 p! homogenized solution of mesenteric far
and of 300 p! of subcutancous fat were directly methy-
lated by the method of Lepage & Roy.™ An aliquot of
samples were dissolved in 2 ml of methanol-benzene 4 : 1
{v/v) solution. While stirring, 200 pl of acethy! chloride
was slowly added over a period of 1 min. Tubes were
then tightly closed with Teflon-lined caps and subjected
to methanolysis at 1007 for 1 h. Afier the tubes had
been cooled in water, 5 ml of 6% K,CO, solution was
slowly added to stop the reaction and to neutralize the
mixture. The mixtures were then centrifuged, and an ali-
quot of the upper benzene phase was collected and in-
jected into the gas liquid chromatography system for fat-
ty acid analysis (Hewlett Packard 5890 A).*” Supelco wax
10 capillary column (30 m x 0.32 mm ID X 0.25 pm)
and FID (Flame Ionization Detector) were used for the
analysis. Oven temperature was programmed from 1507
to 250°C. Injector and detector temperature was 2607.
Nitrogen gas was used as carrier gas and flow rate was 2
ml/min. Injected sample volume was 1 pl for mesenteric
fat and 2 pl for subcurancous fat. The split ratio was 20 :
1. Each peak of fatty acid methyl esters was identified by
comparison with fatty acid methyl ester standard, GLC



Table 1. Composition of experimental diets (Unit : Wt %)
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Table 2. Relative composition of total fatty acids of dietary oils"

ingredients

Experimnentai_groups

Fatty acids -

Experimental groups

CO S0 PO FO CO SO PO FO
Carbohydrate” 65 65 65 65 12:0 0.23 ND? ND ND
Protein: Casein 18 13 18 18 14:0 0.18 ND ND §.68
Di-Met. 0.1 0.1 0.1 0.1 15:0 ND ND ND 0.1
Fat; Cormn oil 10 16 : 0 10.5 11.2 6.81 14.0
Soybean il 10 1611 o7 0.05 ND Q.10 13.0
Perilla seed oil 10 17: 0 ND ND ND ND
Fish oil® 10 171 ND ND ND 0.15
Salt mixture” 4 4 4 4 18:0 1.95 37 2.34 1.1
Vitamin mixture” 1 1 1 1 18:1 09 26.1 1.7 20.3 14.8
cmc® 2 2 2 2 181 2 wb 58.1 54.7 13.1 3.92
1. Starch : Sucrase = 80 : 20 1813 @3 0.82 5.78 56.8 0.4
2. Fish Qil : Soybhean Qil = 9 : 1 18 : 4 3 ND ND ND 3.61
3. Salt mixture @ per 100g salt mixture): CaCO, 29.29 & CaHPO, - 2H,0 20:1 w9 0.30 ND ND 414
0.43 . KH.PO, 34,31 . NaCl 25.06 . MgSO4 » 7H,O 998 ; Fe{CH:O;) 20 : 2 @b 0.05 0.03 ND ND
. BH?O 0.623 ; CuS0, - 5H, 0 0.156 . Mn.504 - HO 0121 ; ZnCl; 20: 4 b 0.07 067 0.18 0.09
g'(?zz&‘ KI 0.0005 ; Na;5e¢0; - H;O 0.0015 . (NH):Mo;Oy - 4H,0 0. 205 w3 ND 0.01 ND- 223
4. Vitarin mixture (mg per kg diet): Thiamin HCl 5 : Riboflavin 5 ; Ni- 22:1 od 0.1 ND ND 3.02
cotfnamide 25 : Ca-Pantothenate 20 : Pyridoxine HCI 5 ; Folic acid 22:5 @3 ND ND ND 07
0.5 ; Biotin 0.2 . Vitamin 812 0.03 . DL-o-tocopherol acetate 100 - 226 w3 ND ND ND 6.07
Retinyl palmitate 2.196 ; Cholecalciferol 10 (pg) : Choline chloride 241 @9 0.10 0.09 ND 0.94
2000 . Ascorbic acid 50 ; Menadione 0.5 ; Inositol 100.
5. CMC: Carboxymethyl Cellulose Sodium Salt. SEAY 128 149 9.15 219
6. CO: Com Gil Group, 50: Soybean Qil Group, PQ: Perilla Qil Group, 4 : '
FG: Fish Oil Grou;f (No add;ional Vit. E is 5pupplemented) rl;JFt::' ig? é:; ig: ;g;
68B (Nu Check Prep. Inc., USA). w6/03 71.01 9.58 023 . o012
P/M/SY 4.6/2N1 71401 5.1/2.21 1.5/1.5/1

4. Statistical analysis

All values appearing in the table and figures are ex-
pressed as mean + SEM. The significance between ex-
perimental groups were tested by one way ANOVA and
Duncan's multiple range test. The significance between
experimental perdods and adipose tssue site were tested
by Student's t-test.”® The data were analyzed by the SPSS/
PC" package.

RESULTS

1. Fatty acid composition of mesenteric fat

Fatty acid compositdon of mesenteric fat of Day-2 and-

Day-15 are shown in Table 3. In case of Day-2 mesen-
teric fat, LA levels of CO and SO were 36.25% and 35.
19%, respectively, and_significantly higher than those of
PO and FO (p < 0.05). o-LnA composition was highest
in PO (13.16%). AA, which can be synthesized from LA,
showed the lowest level in PO, possibly because of a very
high quantity of a-LnAw3 in PO which competitively in-
hibit the synthesis of AAwé from LA®6. EPA showed
the highest level in FO (1.51%). PO showed the second
highest EPA level (0.43%). Along with EPA, DHA show-
ed the significanty high level in FO (4.85%) and DHA

1} Values are expressed as the relative % of total fatty acids.

2) Not Detected.,

BSFA=C12:0+C14:0+CI15:0+C1o:0+C17:0+C
18:0

HMUFA=C16:1 +C17:1 4+ Q181 +C20:7 +C22:7 +
C24:1 .

5)PUFA=C18:2+4+C18:3+C18:4+C20:2+ C20:4 +
C20:54+C22:54+C22:6

6) Polyunsaturated/Monounsaturated/Saturated Fatty Acids.

level in CO was lowest (0.37%).

The farty acid composition pattern was simifar in Day-
15 mesenteric fat when compared to that of Tray-2. But,
in Day-15 mesenteric fat, AA composition was different
from that of Day-2. PO and FO showed the lowest AA
level and CO showed the highest level of 1.20%. No
EPA and DHA were detected in CO group. These re-
sults indicate that farty acid composition of mesenteric fat
was influenced by dietary fatty acid composition.

2. Fatty acid composition of subcutaneous fat

Fatty acid composition of subcutancous fat of Day-2
and Day-15 is featured in Table 4. Analysis of Day-2 sub-
cutaneous fat revealed that CO had the highest level of
LA. In case of a-LnA, PO showed the significantly
highest level, 10.33% as expected. The level of AA was
highest in SO, bur the difference was not statistically sig-
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nificant. EPA proportion of FO was 2.53% and significantly
higher than those of other groups. In case of DHA, FO
showed the significantly higher level in comparison with
CO and PO.

In Day-I5 subcutaneous fat, o-LnA composition was
highest in PO and lowest in CO group as a consequence
of dietary influence. In case of EPA, FO showed the sig-
nificantly higher level (3.03%) when compared to PO,
and no EPA was detected in CO and SO group. DHA
composition in FO showed the significantly highest level
(6.55%).

It was noticeable that DHA was found in adipose tis-
sues of lactating rats of CO, SO and PO groups (with the
exception of Day-15 mesenteric fat of CO) although
these rats were not supplied by DHA from their diets,

Dietary P/M/S ratios were different among the ex-
perimental groups ranging from 7.7/4.1/1 to 1.5/1.5/1
(Table 2). But in mesenteric and subcutaneous fat, P/M/
S ratios seemed to be controlled quite considerably. In
mesenteric and subcutaneous fat, the ratio of [DHA +
EPAlo3/AAwS was shown to be significantly higher in
FO in comparison with other groups possibly due to the
refatively high level of EPA and DHA and the low level
of AA in its diet (Table 3, 4 and Fig. 1). However, the
difference is not statistcally significant in Day-2 sub-
cutaneous fat.

3. The Comparison of fatty acid compositions
of mesenteric and subcutaneous fat
In each experimental groups, the comparison of fatty
acid compositon of mesenteric far and subcutaneous fat
revcaled somewhat consistent differences in levels of oleic
acid (18 : 109, OA), LA, AA and DHA (Fig. 2). OA lev-
¢l of mesenteric fat was higher than that of subcutaneous
fat in every experimental groups: especially the difference

was significant in Day-2 SO {(p < 0.05). The fevel of LA
in mesenteric fat was higher than that in subcutaneous fat
in every experimental groups other than PO. significant
differences were found in Day-2 SO (p < 0.01} and Day-2
FO (p <{0.05). On the contrary, AA, the LCPUFA of
LA levels were higher in subcutaneous fat: significant diff-
erences were found in all experimental groups other than
CO and Day-15 FO. Along with AA, DHA was found
to be present in higher proportion in subcutaneous fat
than in mesenteric fat of all experimental groups other
than Day-2 FO. The differences were significant in Day-2
SO (p < 0.01), Day-2 PO (p < 0.05) and Day-15 PO (p
< 0.05).

4. The changes in fatty acid compositions dur-
ing experimental period

The observation on the changes in compositions of
PUFA, MUFA and SFA revealed that, at Day-15, SFA
level tends to be higher when compared to Day-2, with
the exception of SO subcutaneous fat. On the contrary,
PUFA level was lower at Day-15 in every experimental
groups other than FO (Table 3, 4 and Fig. 3). In mesen-
teric fat, SFAs like myristic acid (C14: 0) and palmitic
acid (C16 : 0) composition have increased in proportion
and LA has decreased in all groups along with experi-
mental period. In subcutaneous fat, stearic acid (C18 : O)
composition was higher at Day-15 in every groups, ex-
cept SO. But the difference was not statistically sig-
nificant. The compositions of LA were lower at Day-15
in every experimental groups other than FO. As a result,
P/S ratio of CO, SO and PO decreased along with the
experimental period. The differences in CO mesenteric
far (p < 0.01), 5O mesenteric far (p < 0.01) and PO sub-
cutancous fat (p <{ 0.05) were statistically significant. But
FO group was different with other groups in that its

s Mesenteric fat 2
° 0 Day-2
3 K Day-15
< 10 F
3
[
w
+
:
a b

b E] b
0
CcO SO ]
Experimental groups

5 Subcutaneous fat
0O Day-2
B Day-15

DHA + EPA/AA Ratio

PO FO
Experimental groups

o 50

Fig. 1. [DHAEPA} (w3¥AA (w06} Ratios of Mesenteric & Subcutaneous Fat. 1) Values with superscript * are siginificantly different between Day-2 and
Day-15. 2) Values with superscript 1 are siginificantly different between mesenteric and subcutaneous fat.
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PUFA proportion had increased (Data not shown).
Observation over the DHA composition change along

with the experimental period showed thar,

in case of

Chung et a‘l.

mesenteric fat, DHA level has decreased in CO,.SO and
PO groups, but that of FO has increased (Fig. 4). In sub-
cutaneous fat, DHA level has decreased in SO (p < 0.05)
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Fig. 2. Comparison of Oleic acid {OA), Lin-
oleic acid (LA), Arachidonic acid (AA) and
Docosahexaenoic acid (DHA) composition
of Mesenteric & Subcutanequs Fat, 1) Values
with superscript * are siginificantly different
bewween Day-2 and Day-15. 2) Values with
superscript § are siginificantly different be-
tween mesenteric and subcutaneous fat,
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Mesenteric fat

P, M & Fatty acid composition
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PO FO

D2 D15 D2 D15 D2 D13
[&8) SO
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Fig. 3. Change of PUFA, MUFA & SFA Composition of Mesenteric & Subcutaneous Fat During The Lactation Period. 1) Values with superscript + are
siginificantly different between Day-2 and Day-15. 2) Values with superscript 1 are siginificantly different between mesenteric and subcutaneous fat.
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and PO groups and has increased in CO and FO groups.
In case of AA, no significant differences were found al-
ong with the experimental period in mesenteric and sub-
cutaneous fat.

DISCUSSION

In rats, brain develops most vigorously during lactation.
The effects of diets containing various amount of @3 and
w6 fatty acids on fatty acid composition of mesenteric
and subcutaneous fat were studied during lactation to
test the possibility of adipose tissue to act as a reservoir
of DHA.

In this study, the fatty acid compositions of mesenteric
and subcutaneous fat were found to be influenced by ex-
perimental diets. However mesenteric fat scems to be
more influenced by diets than subcutaneous far. It may
be because mesenteric fat, as a channel between ab-
sorption-related blood vessels, lymphatics and neuronal
systems, participate in the active inter-organ exchange of
fatty acids in the postabsorptive phase. The composition

of OA was higher in mesenteric fat than in subcutaneous
fat in every expertmental groups. Also the level of LA was
higher in mesenteric fat in every groups other than PO.
On the contrary, the composition of AA was higher in
subcutaneous fat. The composition of DHA was higher
in subcutaneous far, but Day-2 FO was exceptional in
that matter, possibly because of high DHA content in its
diet. This is in good agreement with the result of Calder
et al.™ who reported the differences in the fatty acid com-
position of subcutaneous fat vs deep visceral adipose ds-
sue. They studied the farry acid composition of tri-
glyceride from various adipose depots taken from human
subjects and reported that some adipose depots including
mesenteric fat have particular site-specific properties. The
difference in fatty acid composition between these two
adiposc dssues can be exphined by the differences in fat-
ty acid deposition, mobilization and endogenous syn-
thesis of fatty acids in each adipose dssues.*™™

In our previous study the resemblance between fatry
acid compaosition of mesenteric fat and dam’s milk was
found. On the other hand, fatty acid composition of sub-
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cutancous fat resembled mother's serum fatty acid pat-
tern.” Martin et al™ also reported a positive correlation
in LA compositdon of human milk and white adipose tis-
sue, with the correlation factor of r = 0.52 - 0.64. From
these results, it can be assumed that adipose tissue can
contribute to fatty acid supply for milk production.

Although P/M/S ratos of experimental diets are dif-
ferent from each other, the ratios of adipose tissues are
quite simifar (Table 3 and 4). This suggests the homeos-
tatic control of fatty acid composition in the body.

Experimental diets in this study contain more EPA
than DHA in FO group. But higher DHA to EPA ratio
were found in adipose tissues of lactating rats. This result
is in accord with Lin's results® which reported that
DHA/EPA ratio was higher in triglyceride fraction of rab-
bit adipose tissue when compared to experimental diet.
This suggests preferential incorporation and/or retention
of DHA in the adipuse dssue. Alternatively, some of the
EPA could have been converted to DHA since it is a pre-
cursor to DHA. Such a conversion would be a natural
phenomenon because DHA is the most common 3 fat-
ty acid in the membranes of the body. In cheeks, feeding
EPA led to increase in DHA composition in the brain
and retina,™ Also there is a possibility of preferential ox-
idation of EPA. In developed countries the level of EPA
in human plasma phospholipids is often only about one-
fifth the concentration of DHA. Hodge er al.™ suggested
that this is mainly due to increased $-oxidation of EIA re-
lative to DHA.

It is noticeable that DHA is found in adipose tissues of
lacrating rats in all experimental groups, even though
some of these groups did not contain DHA in their diets.
DHA may be accumulated in mother rats' adipose tissues
even before the start of the smdy or it may be syn-
thesized from it's precursor by the actvity of elongase
and desaturase to mect the developmenral need. But, in
sheep, it is reported that fatty acid synthesis in adipose tis-
® Moreover fatty acid
synthesis capacity of adipose tissue is limited as compared
to liver. So DHA might be synthesized in liver and then

sue during lactation has declined.

transported to adiposé tssues, rather than produced in
situ. Increase in hepatic blood flow rate during gestation™
can contribute to transport of DHA to various parts of
the body, including adipose tssues and mammary gland.
Chen et al®” reported 90% increase in EPA proportion
and 22% decrease in DHA proportion in female rat liver
during late pregnancy. They suggested the possibility of
DHA, necessary for fetal growth, being synthesized in
pregnant rat's hepatic tissue and transferred to fetus.

Along with the result of previous study from our la-
boratory about fatty acid composition of pups' brain fed
with same experimental diets,” our result implics that de-
crease in PUFA and increase in SFA is due to transport
of DHA from dam's adipose dssue to pups. From the
fact that DHA level decreased in CO (mesenteric fat only),
SO and PO groups as lactation continued, it could be as-
sumed thar DHA in mother's adipose tissues were remo-
ved and then transported to pups for brain development.
But in FO group, DHA composition had increased, pos-
sibly because FO dict provided high amount of DHA
exceeding the physical needs of rats.

There is a large body of evidence supporting the im-
portance of AA in maintaining normal brain function.™ ™
In our study, no significant change in AA composition
were found in every experimental groups. It could be the
result of less requirement of AA than DHA during lac-
tation in rats. A study on prenatal accumulation of fatty
acids in rat brain reported that there was a steep increase
in the concentration of all the fatty acids during em-
bryonic days 14 and 17. After this period and up to birth,
the concentration of the fatty acids platcaued, except that
of DHA, which continued to accumulate further.” But
more studies are needed to be done to explain this.

It was reported that during lactation, nutrient demands
of the mammary gland usually exceed those of the rest of
the body.™ This increased demand is met primarily by
massive increases 1n food intake, mobilizaton of body tis-
sues, especially adipose tssue lipid and synthesis in the
mammary gland and hepatic tissue. The relative im-
portance of each source depends on species and on the
nutritional and physiological states of the animal. Barber
et al* estimated that adipose tissue lipid can contribute
10 ~ 20% of milk fat production in rats.

From our results, it may be concluded that adipose ris-
sues of lactating rat can serve as a rescrvoir of DHA dur-
ing gestation/lactation, even when dams arc fed dicts de-
ficient in DHA. To determine the exact mechanism of
supply system of LCPUFAs which are essential to brain
development, further studies are needed on comparison
of dam's liver, placenta, mammary giand and adipose ftis-
sue fatty acid metabolism and on relative importance of
phospholipid, triglyceride, cholesterol ester and tree fatty
acid in supplying essential fatty acids.
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