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ABSTRACT

Dietsrich in fats produce large quantities of milk with high lipid concentrations, which
may be important for the growth of neonates. The present study investigates the effect
of different fat enriched diets on mammary gland lipogenesis in lactating rats. Rats were
fed for 6 weeks during pregnancy through to mid-lactation with diets containing chow
supplemented with 20% (w/w) coconut oil, olive oil or corn oil. The control animals
were fed with alow fat (0.5%, w/w) diet, or with chow (6.8%, w/w fat). Rats fed either
the 20% (w/w) olive oil-supplemented diet or the 20% (w/w) corn oil-supplemented
diet produced milk with significantly lower total fat concentrations (p<0.05) than rats
fed the low-fat (0.5% (w/w) corn oil) control diet or with chow (6.8% (w/w) fat. Ratson
the olive oil- and corn oil-supplemented diets produced milk that had significantly
lower concentrations of total fat and of C80 - C180 fatty acids and higher
concentrations of C18:1 - C18:3 acids compared to the low-fat diet, chow, or the
coconut oil-supplemented diets. Compared with the low-fat control diet, all the other
dietary regimes suppressed overal fatty acid synthesis in both the lactating mammary
gland and liver, with the highest suppression being produced by the olive oil- and corn
oil-supplemented diets on mammary fatty acid synthesis. Measurements of the total
activity in the mammary gland of the rate-limiting enzyme, acetyl-CoA carboxylase,
and of the proportions of the polymeric (active) and protomeric (inactive) forms of this
enzyme, showed that the total activity decreased in parallel with the overall rate of fatty
acid synthesis. This trend was, however, not noticed for fatty acid synthetase (another
lipogenic enzyme). By contrast, a congtant proportion of polymeric to protomeric
forms was maintained at mid-lactation irrespective of the diet, indicating a possible role
of prolactin in mammary gland acetyl-CoA carboxylase polymerization. This study,
therefore, showed that the fatty acid composition of the diet as well as hormones
involved in lactation may affect mammary gland and liver fatty acid synthesis, through
a modification of the rate limiting enzyme of fatty acid synthesis — acetyl-CoA
carboxylase.
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INTRODUCTION

Diet has a profound effect on de novo fatty acid synthesis in the mammary gland, brown
and white adipose tissues as well asthe liver [1,2, 3/4]. In these cases, the rate of fatty
acid synthesis is significantly altered by the amount of carbohydrate or fat present in the
diet [5-6]. The first committed and rate determining step of fatty acid biosynthesis is the
conversion of ATP, acetyl-CoA and HCO3 to ADP, orthophosphate and malonyl-CoA,
catalysed by the enzyme acetyl-CoA carboxylase (E.C 6.4.1.2) [7 - 8]. This multi-
component enzyme, which contains a biotin carboxylase activity, a biotin carboxyl
carrier protein, and a carboxyltransferase functionality, has major and minor subunits of
M, 265,000 and 280,000 respectively [9 - 10]. This enzyme has an absolute requirement
for citrate or isocitrate for activity and is regulated by both alosteric and covalent
modification [11 - 12]. It is present in both the cytosol and mitochondria, with the latter
serving as a reservoir to maintain a normal concentration of cytosolic acetyl-CoA
carboxylase [13].

The mammary gland is the sole organ for providing nutrients for nursing animals. Early
researchers have shown that first week of growth performance affects future growth
performance [14, 15] and that the post weaning growth performance depends on the
pre-weaning growth [16]. The pre-weaning growth depends on the lipid composition of
the milk produced in the mammary gland. Reduction of dietary fat is accompanied by
reduced development of the litter and pup weights during lactation while pups of high-
fat diet dams grew faster [17, 18]. While high fat diets are necessary during pregnancy
and lactation in mogt animals, there is a need to regulate the size of lipid stores in the
adipose tissue, accumulating enough to meet possible demands, but not too much that
they compromise mobility and increase the vulnerability to predation.

The present study was designed to investigate the effect of feeding triacylglycerols on
milk fat composition, lipogenesis and polymer-protomer transition of acetyl-CoA
carboxylase in rat mammary gland.

MATERIALSAND METHODS

Corn oil, coconut oil and olive oil were purchased locally. The mineral (AIN 76) and
vitamin (AIN 76A) premixes were obtained from ICN Biomedicals, Aurora, Ohio,
USA. Biochemicals were from Sigma, Poole, UK and radio-chemicals were from
Amersham Internationa plc, Aylesbury, UK. Rat chow pellet was obtained from E.
Dixon and Sons Ltd., Ware, UK.

Animals and housng

Forty mature virgin female (160 - 180 g) and ten mature male (160 - 200 g) Lister
Hooded rats were obtained from Harlan Olac Breeding Centre, Bicester, UK. On
arrival, the animals were caged separately and maintained on a cycle of 12 hours light
(7.00 to 19.00 h) and 12 hoursdark (19.00 to 7.00 h). A single male and a female were
mated seven days after arrival. The males were separated from the females once a
vaginal plug was observed and were used for subsequent mating with other females.
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Between 10 and 24 hours post partum, litter sizes were increased or reduced to between
7 and 10 by redistribution of pups.

Formulation of experimental diets

The rats were then fed for six weeks (during pregnancy to mid-lactation) either alow-
fat 0.5% (w/w) corn oil) semi-synthetic control diet, chow (6.8% (w/w) fat), alow fat
diet or one of three high-fat diets made by adding 200g of corn oil, olive oil or coconut
oil to 800g of ground chow. The control low fat and the three high fat diets had similar
energy content, which was higher than that of chow.

Procedure of milking rats

Between 24.00h and 2.00h on days 12 - 14 post partum, rats were separated from their
pups, anaesthetized using diethyl ether and given a subcutaneous injection of 1 unit of
oxytocin to produce contraction of the smooth muscle of the mammary gland, thereby
stimulating the milk gjection reflex. When the effects of the anaesthesia were no longer
apparent, the mothers were allowed to feed their young for 1 hour. The rats were then
re-anaesthetised with diethyl ether and 0.5 to 1.5 ml of milk collected from the
mammary gland by gentle manual expression.

M easurement of milk fat content and fatty acid composition
Fats were extracted from the milk, methylated and the methyl esters of fatty acids
prepared and analyzed by gas-liquid chromatography [19 - 20].

Preparation of nuclear-free and cytosolic fractions of mammary gland

After the rats had been milked, they were killed by cervical dislocation. The inguinal
mammary glands were excised, washed with ice-cold 0.25 M sucrose, and immediately
stored in liquid N2. The time between killing the rats and transferring the tissue to
liquid N2 was between 1 and 3 minutes.

Frozen portions of mammary gland (1 g wet weight) were ground and then
homogenized a 4°C in 5 ml TrigHCI buffer (10 mM), pH 7.4 containing 0.25M
sucrose, ImM EDTA, 15 mM 2-mercaptoethanol. The nuclear fraction was removed by
centrifugation at 500 g for 30 minutes at 4°C, and after removing the floating fat layer,
portions of the nuclear-free homogenate were either stored at -70°C or further
centrifuged a 100,000 g, for 90 minutes to prepare the cytosol fraction which was
stored at -70°C. The concentration of protein in the different homogenate fractions was
measured by protein-dye binding, using bovine serum albumin as sandard [21].

Determination of fatty acid synthetase activity

The activity of fatty acid synthetase in the cytosolic fraction of lactating mammary
gland homogenates was measured spectrophotometrically [22]. The reaction was linear
for up to 6 minutes when 150 - 180 mg of cytosolic protein was used. Control assays
contained no cytosolic protein.

Determination of total acetyl-CoA carboxylase activity
The total activity of acetyl-CoA carboxylase in the nuclear-free homogenate and in the
cytosolic fraction of lactating mammary gland was measured by a method based on the
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incorporation of H**COs™ into malonyl-CoA [23]. Assays were done in triplicate, as
were control assays for residual H*COs in which 0.6 M HCl was added before the
substrate mixture.

M easurement of proportions of active and inactive forms of acetyl-CoA crboxylase
The proportion of polymeric (active) and of the protomeric (inactive) forms of acetyl-
CoA carboxylase in the nuclear-free and cytosolic fractions of lactating rat mammary
gland were measured by preparing homogenates of tissue, as described above, in the
absence (that is with both the active polymeric and the inactive protomeric forms
present) or in the presence (that is with only the active polymeric form present) of 400
mg avidin [23]. The avidin-treated homogenates were incubated at 4°C for 1 minute
with homogenization medium that contained biotin (4 mg/ml) to remove unbound
avidin, and the nuclear-free and cytosolic fractions then prepared as described above.

M easurement of in vivo ratesof mammary and hepatic fatty acid synthess
Lactating rats were separated from their litter a 0.30h or at 9.30h and injected intra-
peritoneally with ®H,0 (5 mCi in 0.5 ml). They were then allowed to feed their young
for 1 hour before being killed by cervical dislocation. The entire mammary glands and
liver were removed, and the lipids extracted and saponified to measure the rates of fatty
acid synthesis [9]. Blood was collected from the aorta into heparinized tubes to
measure the specific radioactivity of *H,0O in the plasma.

Statistical treatment of results
Results are presented as mean values with the standard error (SE) of the mean.
Statistical significance was determined by Student'st-test for unpaired samples.

RESULTS

Effect of dietson contentnd fatty acid composition of milk fat

Rats fed either the 20% (w/w) olive oil-supplemented diet or the 20% (w/w) corn oil-
supplemented diet produced milk with significantly lower total fat concentrations
(p<0.05) than rats fed the low-fat (0.5% (w/w) corn oil) control diet or with chow
(6.8% (w/w) fat (Table 1). This lower tota milk fat content was paraleled by a
significantly lower concentration (p<0.05) of C8:0 - C18.0 fatty acids, and a higher
concentration of C18:1 - C18:3 fatty acids. By contrast, the concentrations of milk fat
and of these two groupings of fatty acids in the milk of rats fed the 20% (w/w) coconut
oil-supplemented diet were not significantly different from those in the milk of rats on
the control diet and chow.

Effects of dietson in vivo rates of fatty acid synthesis in the mammary gland and
liver

Rats fed the olive oil-supplemented, corn oil-supplemented and coconut oil-
supplemented diets or with chow had significantly lower (p < 0.001, p<0.001 and
p<0.05, respectively) rates of mammary fatty acid synthesis in vivo compared with rats
fed the 0.5% (w/w) corn oil control diet (Table 2). By contrast the rate was
significantly higher (p < 0.01) in rats fed the coconut oil-supplemented diet compared
with those fed the olive oil-supplemented or the corn oil-supplemented diets. These
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differences were only observed when the measurements in vivo were made using
mammary tissue prepared from rats sacrificed between 0.30h - 2.30h (when rates of
mammary fatty acid synthesis are at a maximum), and not when the tissue was prepared
from rats sacrificed between 9.30h - 11.30h.

Rates of hepatic fatty acid synthesisin vivo were similar in rats fed each of the three oil-
supplemented diets and were significantly lower than those observed with the control
low fat diet (p < 0.001) or with chow (p<0.05) (Table 2).

Effect of diet on lactating mammary gland and hepatic fatty acid synthetase
activity

The activity of lactating mammary gland fatty acid synthetase was not significantly
atered by any of the diets. The mean (SE) activities were 4.60(0.68), 4.39(0.41),
4.28(0.20) and 4.38(0.48) nmol NADPH oxidized per min per mg protein in the
mammary gland of rats fed the low-fat control diet, the coconut oil-, olive oil- and corn
oil-enriched diets, respectively. The activity of fatty acid synthetase in the liver of 14-
day lactating rats was significantly higher than in the corresponding mammary gland.
The hepatic activities were, however, not altered by the different dietary regimes.

Effect of diet on lactating mammary gland acetyl-CoA carboxylase activity

The total activity of acetyl-CoA carboxylase in the mammary gland cytosol of lactating
rats fed the 0.5% (w/w) corn oil semi-synthetic diet (control group) was significantly
higher (p < 0.05) than for rats fed chow or chow supplemented with 20% (w/w) coconut
oil. The activities for the control rats were aso significantly (p < 0.01) higher than
activities in rats fed chow supplemented with 20% (w/w) corn oil or olive oil. Although
these dietary dependent decreases in the activities of acetyl-CoA carboxylase parallel
decreases in the rate of overal fatty acid synthesis, the two sets of changes are not
directly related. Chow, for example, causes a 2-fold decrease in overall fatty acid
synthesis, but only a 1.5-fold decrease in the activity of acetyl-CoA carboxylase
activity. The activities of acetyl-CoA carboxylase for rats on the other diets are aso not
altered to the same extent as the overall fatty acid synthesis. Although this lack of
correlation between suppression of mammary acetyl-CoA carboxylase activity and fatty
acid synthesis may not be gatistically significant, it raises the possibility that fatty acid
synthesis is only partially regulated by acetyl-CoA carboxylase in the cytosolic fraction.
It has been shown that a number of factors modify the activity of acetyl-CoA
carboxylase converting it between the inactive protomeric and active polymeric forms
[24, 25, 26].(Table 3).

Effect of diet on the presence and activity of the active and inactive forms of
acetyl-CoA carboxylase

The activity of acetyl-CoA carboxylase in mammary gland nuclei-free homogenates
prepared in the presence and absence of avidin indicates that polymerization/
depolymerization are not solely responsible for the modification of activity (Table 4).
Avidin specifically binds to the protomeric (inactive) acetyl-CoA carboxylase
preventing polymerization (activation) by citrate. The polymeric form of the enzymeis,
however, resstant to avidin binding. When mammary gland was therefore
homogenized in the presence or absence of avidin, followed by the presence of citrate, a
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ratio of the active to inactive form could be be obtained. With each diet, the activity of
acetyl-CoA carboxylase in the nuclei-free homogenate measured both in the presence
and absence of avidin was significantly higher than in the supernantant (100,000g,, x 90
min) fraction, which indicates that some of the acetyl-CoA carboxylase activity had
been logt by co-sedimentation of the polymeric (active) acetyl-CoA carboxylase with
sub-cellular organelles during the preparation of this fraction. The activity of acetyl-
CoA carboxylase in the 100,000g4, x 90 min fraction prepared in the presence of avidin.
was high in rats fed the semi-synthetic diet supplemented with 0.5% (w/w) corn oil.
Corn oil and olive oil supplementation (20% w/w) sgnificantly (p < 0.001) reduced this
activity. There was a dight suppression of acetyl-CoA carboxylase activity in this
fraction as aresult of feeding chow or chow supplemented with 20% (w/w) coconut oil.
This indicates that athough there is co-sedimentation of polymeric acetyl-CoA
carboxylase with sub-cellular organelles, the supernatant <till contains protomeric as
well as low molecular weight polymeric forms of the enzyme which are activated by the
presence of citrate during assay. This hypothesis is substantiated by the fact that when
the 100,000g.y x 90 min fraction is prepared from mammary gland homogenized in the
presence of avidin (protomer not activated by citrate during assay), the activities of
acetyl-CoA carboxylase were very low (Table 4). This low activity probably results
from the intermediate molecular weight polymers which were resistant to avidin
inactivation. Unlike the activities in homogenates prepared in the absence of avidin
which were atered by the high fat diets, the activities in the 100,000g, X 90 min
fraction from mammary gland homogenized in the presence of avidin were not affected
by the different diets.

DISCUSSION

This study first examined differences in the concentration and fatty acid composition of
milk fat from ratsthat had been fed for six weeks up to mid lactation on diets enriched
with three different triacylglycerols. Coconut oil is rich in medium-chain fatty acids
(C8:0; 5-10%; C10:0; 5-10%, C12:0; 43-53%; C14:0; 15-21%; C16:0; 7-11%), whilst
olive oil contains predominantly palmitic and oleic acids (7-16% and 65-85%,
respectively) and corn oil contains mainly palmitic, oleic and linoleic acids (8-19%, 19-
50% and 34-62%, respectively). Previous work showed that short-term (8 days)
feeding of lactating rats with diets containing different triacylglycerols produced a milk
fatty acid composition similar to that of the dietary triacylglycerols [9]. We are not
aware of sudies that have examined the long-term changes brought about by dietary
triacylglycerols on milk fat content and fatty acid composition or the mechanism by
which such an effect might be brought about over the period of six weeks during
pregnancy to mid-lactation.

Therole of acetyl-CoA carboxylasein thedietary control of lactating mammary
gland fatty acid synthesis

The presence of acetyl-CoA carboxylase activity in the cytosol is consistent with the
site of de novo fatty acid synthesis. With each of the five diets used however the total
activity (that isin the absence of avidin) of the enzyme was much lower (p< 0.05) inthe
mammary cytosol than in the nuclear-free homogenate (Table 3). Thisis probably due
to sedimentation of the polymeric active filaments of acetyl-CoA carboxylase by the
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high centrifugation (100,000g,,) used to prepare the cytosol, thereby decreasing the
activity of thisenzyme in the cytosol. A similar effect had been reported for the activity
of the enzyme sub-cellular fractions of lactating rabbit mammary gland [27 - 28]. The
lower total activity of the enzyme in the mammary cytosol of rats fed the three high-fat
diets indicates the presence of alower proportion of inactive protomeric enzyme which
was then activated after the polymeric form of the enzyme was removed by
centrifugation.

In the absence of avidin in the assay mixture, the activity of acetyl-CoA carboxylaseisa
measure of both the active polymeric and the activated protomeric since the inactive
protomers are able to polymerise into the active form in the presence of citrate in the
assay mixture. In the presence of avidin, which binds to the biotin moiety of acetyl-
CoA carboxylase and inactivates the enzyme, inactive protomers cannot reform
polymers even with citrate present in the assay mixture. It was, therefore, possible in
this study to measure the effect of the experimental diets on the relative proportions in
both the nuclear-free homogenate and in the cytosol of acetyl-CoA carboxylase in the
active polymeric form compared with the inactive protomeric form. In the nuclear-free
homogenate, the proportion of the total enzyme in the active form (i.e. +avidin / -
avidin) was approximately the same (60 - 72%) for all the five different diets (Table 3).
This proportion was constant even with rats fed the olive oil- and the corn oil-enriched
diets in which the total activity of the enzyme was significantly lower than with the
other diets. This decrease in total activity in response to the olive oil- and corn oil-
enriched diets but not to the coconut oil-enriched diet could be due to the inhibitory
effect of long-chain unsaturated fatty acyl-CoA on the synthesis and/or stability of
acetyl-CoA mRNA, similar to that observed in the weaned rats[29].

Therole of thediet on milk fat synthesis

Milk from rats fed the low-fat control diet had a significantly higher total fat content
than that from rats fed the olive oil- and corn oil-enriched diets (Table 1). This
indicates significantly higher rates of de novo mammary fatty acid synthesis in rats fed
the low-fat control diet, since the contribution of dietary fatty acids is negligible, which
was reflected by the high concentrations of C8:0 - C16:0 fatty acids which are readily
synthesized by the lactating mammary gland. The presence of the C18:1-C18:3 faity
acids in the milk of rats fed the low-fat diet therefore suggeststheir hepatic synthesis by
chain elongation and de-saturation within the mammary gland, which are known to be
activein the lactating rat [11].

There was no difference between the total fat concentrations of the milk obtained from
rats fed the three oil-supplemented diets (Table 1). The C8:0 - C10:0 fatty acids
released by the digestion of coconut oil are transported much faster, via the portal
circulation, than the predominantly longer-chain fatty acids released by the digestion of
either olive ail or corn oil which are transported via the lymph. The concentration of
the milk fatty acids C8:0 - C16:0 that are synthesized de novo within the mammary
gland was significantly higher with rats fed the low-fat control diet and the coconut oil-
enriched diet than with the olive oil- or corn oil-enriched diets. As expected the
concentration of C18:1 - C18:3 fatty acids in milk fat was higher with the olive oil- and
corn oil-supplemented diets. This difference resulted from both transportation of
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dietary fatty acids into milk fat and a suppression of de novo fatty acid synthesis within
the mammary gland. Hepatic fatty acid synthesis was, however, not different in rats fed
the coconut oil-enriched diet compared with the olive oil- or corn oil-enriched diets,
indicating that the contribution of the liver to C8:0 - C16:0 milk fatty acids was
minimal.

CONCLUSION

Fat synthesis in lactating rat mammary gland seems to be under a very fine control in
which the diet, especially the triacylglycerol content and composition of the lactating
animal play a very important role. The activity of acetyl-CoA carboxylase, the rate-
determining enzyme in de novo fatty acid synthesis plays an important role in this
control process.

The need for milk to be a rich energy source for the neonate makes such a control
necessary. Inratsfed on diets deficient in fatty acids, the mammary gland and liver are
able to synthesize fatty acids which are transferred into the milk. On the other hand, in
triacylglycerol rich diets there is transfer of dietary triacylglycerols into milk
triacylglycerols which are subsequently available to the neonate. In both situations,
therefore, the neonate is supplied with adequate lipids from the milk. Dietary fat is
essential in litter development, while high fat diets are necessary during pregnancy and
lactation in most animals. This might have applications in human nutrition and health,
where the quality of milk available to babies could be affected by the fat intake of the
mother, thus affecting the growth and performance of the child. On the other hand, in
farm animals the quality of milk as well as milk-derived products could be affected by
the nutrient intake of the animal.
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Tablel: Theeffect of diet on milk fat content and composition
Concentration of fatty acidsin milk
(mg/ml)
Diet Total fat content | C8:0 — C12:0 fatty C16:0 Palmitic
(mg/ml) acids acid
Semi-synthetic 93+12 18+ 3 48 + 11
containing 0.5%
(w/w) corn oil
Chow (8%, w/w 80+6 12 + 2* 42+9
fat)
Chow 70 £ 10* 9+ 4** 18 + 8**
supplemented with
20% (w/w) corn ail
Chow 79+15 16+ 3 36+ 10
supplemented with
20% (w/w) coconut
oil
Chow 63 £ 11* 7 £ 2% 21 + 4**
supplemented with
20% (w/w) olive oil

Lactating rats were fed the different diets for 1 week before pregnancy, and until 14
days post partum. Fat content and composition was determined by gas liquid
chromatography. Values are means + sem. Sgnificant differences were by
comparison with rats fed the 0.5% (w/w) semi-synthetic diet. *p < 0.05; **p < 0.01

ol T3l T

L Rl By




[ M1, LD Afolunte™d No. 4 2009 :
| ] j" , June 2009
i ‘! o ll LANE AFTICAN FOURKAL O F000 ACHICHITEAE

NUTRITION AND DEVELOFRENT

Table2: Theeffect of long- term feeding on overall fatty acid synthesisin the
mammary gland and liver

Rate of lipogenesis
(umol H,0 incorporated per gram wet
Diet weight tissue per hour)
Mammary Gland Liver

Semi-synthetic 124 + 16 78+11
containing 0.5%
(w/w) corn oil
Chow (8%, w/w fat) | 62 + 10* 49 + 15**
Chow supplemented | 28 + 10*** 28+ 10%*"
with 20% (w/w)
corn oil
Chow supplemented | 80 + 8* 34 + 6**
with 20% (w/w)
coconut oil
Chow supplemented | 26 + 8*** 32+ 9**
with 20% (w/w)
olive oil

Rates of fatty acid synthesis were determined in vivo. Values are means + sem.
Satistically significant differences were either by comparison with rats fed the 0.5%
(W/w) semi-synthetic diet. *p < 0.05; **p < 0.01;*** p < 0.001 or between chow fed
rats and rats fed the high fat diets “p < 0.05.
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Table3: Theeffect of diet on acetyl-CoA carboxylase and fatty synthetase
activitiesin the mammary gland and liver of lactating rats

Acetyl-CoA carboxylase Fatty Acid synthetase activity
activity (nmol NADPH oxidized/min/mg
Diet (nmol H*CO3 incor por ated / min/ protein)
mg protein)
Mammary Liver Mammary Liver
Gland Gland
Semi-synthetic | 9.8+ 0.4 4.1+ 0.6 4.7+04 83x05
containing
0.5% (w/w)
corn oil
Chow (8%, 6.4+ 0.6* 29+08 39+11 75+13
wi/w fat)
Chow 3.1+03*** 20+03* 45+04 38+12*
supplemented
with 20%
(w/w) corn oil
Chow 6.3+ 0.7* 1.7+ 0.3** 4.8+ 0.3 6.4+09
supplemented
with 20%
(w/w) coconut
oil
Chow 3.0+ 0.2x** 1.6+ 0.3** 44+0.2 78+11
supplemented
with 20%
(w/w) olive all

Values are means + sem. Satistically significant differences in acetyl CoA activity in
either the mammary gland or the liver were by comparison with rats fed the semi-
synthetic diet. *p < 0.05; **p < 0.01,*** p < 0.001
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Table4: The effect of diet on mammary gland acetyl-CoA carboxylase
activation
Acetyl-CoA carboxylase activity
(nmol H*CO; incor por ated / min/ mg pr otein)
Diet PFS PFS NFH NFH
(No avidin) (with avidin) (No avidin) (with avidin)
Semi-synthetic | 9.8+ 0.4 24+0.8 186+ 19 123124
containing
0.5% (w/w)
corn oil
Chow (8%, 6.4 + 0.6* 20+£1.0** 121+ 4.2 80+32
wi/w fat)
Chow 3.1£0.3*** 1.4+ 0.6* 6.1+ 0.9** 3.9+ 0.5*
supplemented
with 20%
(w/w) corn oil
Chow 6.3+ 0.7* 1.8+06 145+ 22 105+11
supplemented
with 20%
(w/w) coconut
oil
Chow 3.0+ 0.2x** 1.1+ 0.5*%** 8.5+ 1.5** 51+0.8**
supplemented
with 20%
(w/w) olive all

Mammary gland was homogenized in the absence or presence of avidin. Particle free
supernatant (PFS) 100,000g,, x 90min and nuclei free homogenates (NFH) 15,000 ga, X
60min were used to measure acetyl-CoA carboxylase activity. Values are means + sem.
Satistically significant differences were between the same type of assay, i.e. with or without
avidin compared to results with rats fed the 0.5% (w/w) corn oil semi-synthetic diet. *p <
0.05; **p < 0.01; ***p< 0.001
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