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ABSTRACT

Forty-one rats were divided into six groups assigned to one of six diets containing three different
fat types (sunflower oil, lard or 50:50 (w/w) blend of sunflower and lard) at one of two levels (5 or
30%) to determine the effect on the corticosterone (Cs) level in the cytosol fraction of the adrenal
glands, heart muscle and aorta in rats. Plasma cholesterol concentrations and body composition were
also measured.

The diet with 5% lard significantly increased adrenal Cs compared with diets with 5% sunflower
oil or 5% blend. Marked elevations in Cs level in the aorta were evident in rats fed diets with 5 and
30% sunflower oil in comparison with rats fed the 5 and 30% blend of lard and sunflower oil. In
addition, the Cs level in the aorta in rats fed the diet with 30% sunflower oil was significantly higher
than in rats fed the diet with 30% lard. The diet containing 5% sunflower oil markedly elevated the
Cs level in rat heart muscle compared with the diet containing a 5% blend of the two fats. Unexpec-
tedly, there were no significant effects of the experimental diets on plasma cholesterol concentra-
tions. Moreover, rats fed diets containing 30% fat had higher body dry matter and fat percentages,
but lower protein and ash percentages compared with the rats fed diets containing 5% fat. The per-
centages of fat, protein and ash in the body were not affected by the type of dietary fat, but rats
offered lard diets had a higher percentage of dry matter and fat than rats fed mixed fat diets.
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INTRODUCTION

A number of studies have shown that the quantity and quality of the diet may
exert an influence on hypothalamic-pituitary-adrenal (HPA) axis activity, main-
ly on the secretion of glucocorticoids (Endozien et al., 1978; Tannenbaum et al.,
1997; Leibowitz et al., 1998). This secretion is, among other factors, modulated
by dietary fat, namely free fatty acids. It secms that fat is one of the macronutri-
ents that markedly influence HPA axis activity, the physiological effects of this
macronutrient depend on its level and source in the diet, i.e. the type and amount
of fatty acids (FAs) and cholesterol. On the other hand, the HPA axis is an endo-
crine pathway that, in addition to its numerous functions, promotes lipolysis and
elevated FFA levels in the blood. Nevertheless, it was shown that FAs activate
the secretion of glucocorticoids (GCs) in adrenal glands (Widmaier et al., 1992).

It 1s believed that the effects of a high-fat diet mimic those of ACTH on GCs
levels. On the other hand, it is possible that the effects of a high-fat diet may be
mediated by these hormones (Tannenbaum et al., 1997). This applics mainly to
the risk of abdominal obesity, coronary heart disease (CHD), noninsulin-depen-
dent diabetes mellitus (NIDDM), and other diseases (Lipid Research Clinics
Program, 1984; Storlien et al., 1986; American Diabetes Association, 1987; Malo-
zowski et al., 1990; Zimmet and Baba, 1990; Golay and Bobbioni, 1997). Gluco-
corticoids, in addition to their numerous other functions, regulate cardiovascular
homeostasis via the effects of circulating components generated within the
adrenals and also through local synthesis (Silvestre et al., 1998). Prolonged
excess of GCs may lead to various diseases. The corticosterone (Cs) level in
heart muscle and vessels, target tissues for this glucocorticoid, reflects its uptake
by these tissues, therefore gives a chance to estimate the risk of developing car-
diovascular diseases. A diet with a proper FA profile may minimize this risk.
Additionally, excess dietary cholesterol may also lead to occurrence of cardio-
vascular disease. The composition of fatty acids of dietary fats influences the
plasma concentration of cholesterol (Ghatak et al., 1992) and is, therefore, con-
sidered of major importance in the etiology of coronary heart disease (Grundy,
1989; Hegsted, 1991). High consumption of saturated fats and cholesterol is
associated with higher blood cholesterol and higher frequency of myocardial
infarction and death from CHD. On the other hand, a diet rich in polyunsaturated
fatty acids and monounsaturated fatty acids may prevent CHD and many other
diseases (Sinclair, 1984; Leaf and Weber, 1988; Harris, 1989; Mensink and Ka-
tan, 1989; Oliver et al., 1989),

The present study was performed to examine the influence of dietary fat on
Cs concentration in target tissues, an issue about which there is still very little
knowledge.
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MATERIAL AND METHODS
Animals and diets

Forty-one male Wistar rats weighing 110-130 g at the beginning of the experi-
ment were used. The animals were housed in individual stainless steel cages and
maintained at 23°C with a 12:12 h light-dark cycle. After a three-day adaptation
period, the rats were randomly divided into six groups and assigned to one of six
diets containing three different fat types (sunflower oil, lard or 50:50 w/w blend of
sunflower oil and lard) at one of two levels (normal, 5, or high, 30%). The compo-
sition of test diets and their fatty acid contents calculated from data given by Ku-
nachowicz et al. (1998) arc shown in Tables 1 and 2, respectively, The rats were
given free access to the diet and tap water throughout the 4-week experiment.
Daily intake of food was mieasured for each animal after correction for spilled
food; body weight was monitored every three days.

TABLE 1

Formulation and chemical compesition of diets

. A-5% B - 30% C _s% D —30% E-5% F-30%
Dict sunflower  sunflower sunflower sunflower

. ) lard lard . )
oil oil oil + lard oil + lard

Ingredients, g/kg

caseln 163 165 165 165 165 165

wheat starch 693 444 693 444 693 444

potato starch 50 50 50 50 50 50

fat 50 300 50 300 30 300

vitamin mixture' 30 30 30 30 30 30

mineral mixture? 10 10 10 10 10 10

choline chloride 2 2 2 2 2 2

L-mcthionine 1 1 1 1 1 1
Nutrient, g/kg

dry matter 888.0 9354 894.1 925.6 892.7 930.8

protein 153.4 146.2 145.5 144.5 146.4 145.9

fat 37.5 307.7 62.2 316.1 57.8 309.9

ash 294 27.8 27.6 27.5 28.9 279

ME, MJ/kg 15.15 21.62 15.80 21.63 15.66 21.58

" vitamin mixture supplied (per kg diet): vit. A, 6000 IU; vit. D, 600 [U; vit. E, 30 [U; vit. K, 1.5 mg,
PABA, 30 mg; inositol, 30 mg; niacin, 1.2 mg; Ca-pantothenate, 1.2 mg; riboflavin, 2.4 mg; thia-
mine, 1.5 mg; pyridoxine, 1.5 mg; folic acid, 0.6 mg; biotin, 0.12 mg; vit. B, 9 ug

? mineral mixture supplied (per kg diet): NaH,PO,H,0, 7.35 g; K.HPO,: 0.81 g; K,S0,, 0.68 g;
NaCl, 0.306 g; CaCO,, 0.21 g; NA_HPO,, 0.214 g: Mg0, 0.25 g;; C,H (OHYCOO) Fe, 55.8 mg;
ZnCO,, 8.1 mg;, MnCGO,, 42.1 mg; CuCO,, 3.33 mg; CJHAOH(COOH)s, 70.56 mg; KJ, 72 pg
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TABLE 2
Fatty acids content in experimental diets containing 5% (A) and 30% (B) fat (g/100 g) according to
Kunachowicz ct al. (1998)

— 59 _ 0, _ ’0 _ 0,

. A - 5% B - 30% C _59, D —30% E—-5% F-30%

Diet sunflower  sunflower sunflower sunflower

. . lard lard . .

oil oil oil + lard oil + lard
Miristic acid 14:0 0 0 (.068 0.408 0.034 0,202
Palmitic acid 16:0 0.318 1.908 1331 7.683 0.825 4,946
Stearicacid 18:0  0.183 1.098 (.749 4,494 0.466 2.796
Oleic acid 18:1  0.965 5.793 2.093 12.555 1.529 9.174
Linoleic acid 18:2 3.222 19.332 0.331 1.983 1.777 10.659

Tissue collection

At the end of the experiment, the rats were etherized and blood samples were
collected from the heart into heparinized tubes and centrifuged at 3000 g for 10
min; the plasma was stored at -23°C until assayed for cholesterol concentration.
Additionally, adrenal glands, heart and aorta were dissected, rinsed, blotted, weighed
and snap frozen in liquid nitrogen for hormone determination; carcasses were fro-
zen for chemical analyses.

Radioimmunoassays

The corticosterone level in cytosol extracts of adrenal glands, heart and aorta
was measured by radioimmunoassay (RIA} according to Stupnicki (1985). The
assay sensitivity and intra- and inter-assay coefficients of variation were 10.0 pg/
ml, 3.2, and 4.5%, respectively. Tissue cytosol Cs concentrations were expressed
in ng or pg per mg of cytosol protein determined by the method of Lowry et al.
(1951).

Plasma cholesterol!

The plasma cholesterol concentration was estimated by the method of Watson
{Mangold and Bezzegh, 1974).

Carcass analyses

Chemical components (dry matter, protein, fat, ash) were determined in tripli-
cate samples of autoclaved and homogenized carcasses by means of standard ana-
lytical methods according to AOAC (1960) {oven-drying, Kjeldahl method, die-
thyl ether-extraction and muffle-oven combustion, respectively).
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Statistical analyses

Data on plasma cholesterol and corticosterone concentration and body compo-
sition were subjected to two-way variance analysis (ANOVA) to determine the
influences of fat type and fat level in the diet. When analysis of variance indicated
significant differences (P<0.05), a multiple comparison was performed to com-
pare group means using the Fisher’s least significant differences (LSD) method.
Finally, correlations between tissuc corticosterone concentration and fatty acid
intake (calculated from fat intake and fatty acid content in dietary fat) were also
evaluated. The computations were performed using STATGRAPHICS Plus ver-
sion 4.1.

RESULTS
Food intake

Daily food intake during the 28-day experiment was fat-level dependent (Table
3). Animals fed diets containing 5% fat (diets A, C, E) consumed significantly
more food than rats receiving diets with 30% fat (diets B, D, F). Fat type, however,
did not significantly affect food consumption. In addition, the amount of fat con-
sumed and type of dietary fat significantly influenced consumption of the respec-
tive fatty acids. Although groups B, D and F consumed, as mentioned above, less
food than other groups, the rats given high-fat diets (30% fat, diets B, D, I) con-
sumed significantly more respective fatty acids than animals given low fat diets
(5% fat, diets A, C, E).

Final body weight and hody weight gain

Despite differences in food consumption, final body weights did net signifi-
cantly differ between dietary treatments, being: 2264 g; 21745 g; 23145 g; 22546 ¢;
22643 g; 22447 g for groups A-F, respectively. Thus, neither fat type nor fat level
in the diet influenced final body weights of the experimental groups. Howe-
ver, the body weight gains of rats receiving 5% fat diets, in comparison with the
30% fat groups, were slightly higher throughout the experiment (the 5% fat groups
gained weight shightly faster than the 30% fat groups) (Table 3).

Body composition

Results from chemical analysts are surnmarized in Table 4. Due to technical
problems, the results of groups A and B are mecans of 5 and 6 rats, respectively.



Means and standard errors of growth rate and food intake traits of rats

TABLE 3

o A-35% Bm30"% C_su D 30% E- 5% ‘F—SU% Probability (P)
iet sunflower sunflower lard lard sunflower sunflower fat fat
oil oil ar ar oil +lard oil + lard level  type
n 6 7 7 7 7 7
Final body weight, g 2263 £3.9 2166 £49 230.8 £ 5.1 224.6 £6.1 2259 £3.2 2239 +73 0.1765 0.5159
Daily gain, g/day 3.72 £0.17¢ 323 £0.14% 3.79 £0.12¢ 3154 £017% 374 £0.15° 339 £0.16% 0.005 (.46
Food intake, g/100g/day 7.29 £0.12* 5.93 +0.08" 723 £0.12° 6.0 £0.13° 738 0110 6.11 £0.06°  0.0000 0.1943
ME intake, kJ/100g/day 110.48 +1.78° 128.19 + .78 114.23 + 1.96* 12995 + 2710 11557 £ 1.75* 132.0 £1.27° 0.0000 0.3334
Protein intake, g/100g/day  1.12 % 0.02¢ 0.87 £0.0I° 1.65 =0.02° 0.87 & 0.02° 1.08 £0.02®  0.89 £0.0f° 0.0000 0.0968
Fatty acids intake, g/100g/day
miristic acid 14:0 (*107) 0.0° 0.0° 0492 +0.008° 2451 £0.051° 0.251 £0.004¢ 1.235 £0.012¢ 0.0000 0.0000
palmitic acid 16:0 0.018 + 0.0004° 0.122 £0.002* 0.125 £0.002° 0.529 £0.011¢ 0.074 £ 0.001°* 0,285 +0.045° 0.0000 0.0000
stearic acid  18:0 0.010 = 0.0002* 0.068 £03.001* 0.094 +£0.002° 0.397 +0.008¢ 0.052 +0.001c 0.233 +0.002° 0.0000 0.0000
oleic acid 18:1 0.060 +0.001° 404 £ 0006 0.161 20003 0678 +£0.04¢ 0.123 +£0.002¢ 0.548 £ 0.0057 0.0000 0.0000
linoleic acid 182 0,166 + 0.003*  1.118 £0.015" 0.0014 +0.0001° 0.006 +0.0001° 0.13] +0.002¢ 0.584 +£0.06= 0.0000 0.0000
TABLE 4
The influence of fat level and fat type in the dict on body composition of rats
o A—-5% ‘B —30% c_s% D 30% ‘E — 5% F -30% Probability ()
tet sunflower sunflower sunflower sunflower fat fat
oil oil lard fard oil +lard otl + lard level type
n 5 6 7 7 7 7
Dry matter, % 33.67 £0.78% 3459 +£0.30® 33.76 £0.66° 3513 £048 3253 £040° 3363 £0.44% 0.0119 0.0278
Protein, % 22,18 £0.29° 21.12 £0.11% 2218 £06.27¢ 2112022 2246 £007  21.29 £025" 0.0000 0.4836
Fat, % 8.56 £ 1.02% 10.41 £0.31% 8.60 £0.99* 1118 £0.33¢ 7.21 £ 040 9.50 = 0.33% (.0003 0.0646
Ash, % 3.36 £0.055 3,29 £ 0,057 3.43 £0.064 3.27 £ 0.045 339 0,028 327 £0.058 0.0115 0.8357
abe P (.05

or¢
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Although no differences in final body weight were found between dietary treat-
ments, rats differed in body composition depending on fat level and fat type. Rats
fed diets containing 30% fat, when compared with rats given the fed 5% fat diets,
had a significantly higher percentages of dry matter (34.45+0.30 vs 33.28+0.31)
and fat (10.36+0.39 vs 8.08+0.40) in the body. However, the percentages of pro-
tein and ash were significantly lower in these rats (21.1820.12 vs 22.28+0.13 and
3.28+0.03 vs 3.39+0.03, respectively).

The type of fat significantly influenced the body dry matter percentage
{P=0.0278). Rats offered lard diets and sunflower oil diets had a significantly higher
percentage of dry matter (34.45=0.35 and 34.17+0.40, respectively) than rats fed
mixed fat diets {33.09+£0.35). In addition, the fat percentage tended to be higher in
rats fed diets with lard (9.89+0.46) than in those receiving mixed fat diets
(9.35+0.46), however, no significant influence of fat type on body fat percentage
{(P=0.0630) was found. Protein and ash percentages were not affected by type of
dietary fat, either (P=0.4836 and P=0.8357, respectively).

Corticosterone concentrations in adrenal glands, heart and aorta

A significant influence of dietary fat type on the corticosterone concentration
in the cytosol of adrenal glands (P<0.05), heart (P<0.05) and aorta (P<0.003) was
observed in the present experiment. The high fat groups (B, D, F) did not differ in
corticosterone concentration in adrenal glands. Significant differences were, how-
ever, found between groups fed 5% fat diets. The corticosterone concentration in
the cytosol of adrenal glands was significantly higher in the 5% lard group than in
other two groups, the 5% sunflower oil and 5% oil plus lard groups (Figure 1).

Similarly, no significant differences in heart cytosol corticosterone concentra-
tions were found between groups fed 30% fat diets containing sunflower oil, lard,
or a mixture of sunflower oil and lard, while in the 5% fat groups, the corticoste-
rone concentration in heart cytosol was significantly lower in rats consuming a
mixture of animal and vegetable fat than in animals fed the diet containing sun-
flower oil (Figure 2).

The corticosterone concentration in the cytosol of the aorta was found to be
significantly lower in rats fed mixed diets containing 5 and 30% fat than in ani-
mals offered dicts with a low or high level of sunflower o1l. Moreover, the hor-
mone concentration was about 50% lower (P<0.01) in group D receiving the 30%
lard diet than in group B fed the diet containing sunflower oil at the same level
(30%) (Figure 3}.

Statistical analysis did not reveal any significant influence of the level of die-
tary fat on corticosterone concentration in the cytosol of the body organs exami-
ned.
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Figure 1. Corticosterone (Cs) concentration in adrenal gland cytosol fraction (ng/mg cytosol protein)
The same letters (a,b) indicate statistically significant differences between groups at P=0.05

Plasma cholesterol concentration

It was shown that neither fat type nor fat level in the diet significantly influ-
enced the plasma cholesterol concentration of the experimental animals. No
significant differences were found between respective dietary treatments, either.
The plasma cholesterol concentrations were: group A 102+18 mg/100 ml;
B 101£24 mg/100 ml; C 93+10 mg/100 ml; D 109 £+ 12 mg/100 ml; E 94 £11 mg/
100 ml; F 96 + 18 mg/100 ml.

DISCUSSION

A large number of studies have addressed the question of the influence of
dietary macroelements on the secretion of corticosterone (Endozien et al., 1978).
With regard to diets that differ in fat level, no unequivocal conclusions can be
drawn on the influence of the amount of fat in the diet on adrenal secretion of
this glucocorticoid. The results obtained to date are often conflicting and sug-
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Figure 2. Corticosterone (Cs) concentration in heart muscle cy-
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(b), P<0.02 (c,d) and P<0.01 (e.f)
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gest the possible significant impact of the type of fat in the diet and, more pre-
cisely, of the fatty acids that constitute this fat.

Two types of fat were studied in the current cxperiment; lard, a fat of animal
origin, rich in saturated fatty acids (C 0 Cisn, Ciso), monounsaturated fatty
acids (C,y.,) and cholesterol, and sunflower oil, a vegetable fat rich in monounsatu-
rated fatty acids (C,,,), polyunsaturated fatty acids (C,;,), but cholesterol-free.
As outlined earlier, long-chain fatty acids (mainly oleic acid and linoleic acid)
significantly stimulate adrenal steroidogenesis (Elliott and Goodfriend, 1993).
In addition, saturated fatty acids and short-chain unsaturated fatty acids proved to
be ineffective in inducing this process {Sarel and Widmaier, 1995). This indicates
that diets rich in long-chain fatty acids should increase the synthesis of corticoster-
one in the adrenals and raise the plasma concentration of this hormone.

The present study showed that the diet containing 5% lard increased the cor-
ticosterone concentration in the secreting organ when compared with other diets
containing 5% fat (sunflower oil or mixture of lard and oil). No significant dif-
ferences, were, however, found in animals fed diets containing 30% fat, irre-
spective of fat source. Morcover, diets differing in fat level did not significantly
influence the corticosterone concentration in the examined organ. Similar re-
sults were obtained from the study of Rosotowska-Huszcz et al. (2001). In this
experiment the diets contained 10% fat from different sources and the lowest
level of adrenal corticosterone was found in the group of rats fed a diet contai-
ning sunflower oil, while the lard diet significantly increased the level of this
hormone in the secreting organ.

The glucocorticeid content determined in the cytosol of target organs, i.e.
heart muscle and aorta, is the sum of hormones taken up from the blood stream
and synthesized in these organs. Both heart muscle and vessels have been shown
to express 11f3-hydroxylase the enzyme catalyzing the conversion of 11-deoxy-
corticosterone to corticosterone {Silvestre et al., 1998). Rosolowska-Huszcz et
al. (2001) noted no significant differences in the corticosterone fevel in the cy-
tosol of either the aorta or heart of animals fed diets containing 10% sunflower
oil and 10% lard. Such differences were, however, detected in the current study.
We found the concentration of corticosterone in heart cytosol to be significantly
higher in animals given the diet with 5% sunflower oil than in animals offered
the diet containing a mixture of both fats at a 5% level. On the other hand, the
diet with sunflower oil, comparcd with diets containing 5 and 30% of mixed lard
and sunflower oil and the diet with 30% lard, significantly increased the corti-
costerone content in aorta cytosol.

The hormone content in the cytosol of the mvestigated target organs was also
affected by the [evel and type of fatty acids present in the diet. This is indicated
by significant corrclations between the intake of dietary fatty acids and the level
of corticosterone in the aorta and heart cytosol of the experimental animals.
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Such a correlation was found in the current study - the intake of C,,  and
hormone levels in the heart and aorta were negatively correlated, with correla-
tion coefficients of r=-0.47, P<0.01 and r=-0.54, P<0.002, respectively. Howe-
ver, in the study by Rosolowska-Huszcz et al. (2001), significant correlation was
found between saturated fatty acid (C,, , C . ) or unsaturated fatty acid (C )
intake and the corticosterone level in the cytosol of heart muscle (r=0.34, P<0.05,
=0.42, P<0.01 and r=0.48, P<0.002, respectively) This means that the exami-
ned target organs are sensitive to dietary fatty acids and that these fatty acids
significantly affect the process of corticosterone uptake by receptors in both
organs,

The pattern of fatty acids in the diet consumed and the content of dietary
cholesterol significantly affect the concentration of cholesterol in the blood (Grun-
dy, 1989) and in individual tissues (Baldner et al., 1987). In a healthy organism,
dietary cholesterol inhibits cholesterogenesis, mainly in the liver and small in-
testine. This mechanism plays a crucial role in maintaining homeostasis of cho-
lesterol in the blood. Nonetheless, any differences in the type of diet consumed,
mainly in the composition of fatty acids and cholesterol, may disturb cholesterol
homeostasts. On the one hand, an elevated blood cholesterol level is often as-
cribed to an increase in the intake of saturated fatty acids (mainly C,, -C . ),
cholesterol, and energy. On the other hand, mono- and polyunsaturated fatty
acids have an opposite effect on blood cholesterol levels (Ghatak et al., 1992).

To date, a large body of studies has been undertaken to assess the influence of
different fat types and levels in the diet on blood cholesterol concentrations, as
well as on the concentration and synthesis of cholesterol in different tissues and
organs, but the results are conflicting. Early and Spielman (1994) found that plas-
ma cholesterol in rats was not affected by the type of dietary fat. On the other hand,
in rats fed diets with higher fat levels, plasma cholesterol concentrations were
higher. In contrast, in the study of Wiggers et al. (1977) plasma cholesterol con-
centration was fat-type dependent and was higher in rats fed diets containing fat
rich in polyunsaturated fatty acids. However, in the present study we did not ob-
serve any difference in plasma cholesterol concentrations in experimental animals,
although the fats of the diets offered to rats differed significantly in fatty acid
composition and were from different sources.

Epidemiological human studies provide evidence of an association between
the percentage of energy in the diet obtained from fat and increased body weight
and body fatness (Golay and Bobbioni, 1997). However, in the present experiment
and other studies performed in animals, feeding a high-fat diet resulted in an in-
creased body fat content without significant changes in body weight (Boozer et al.,
1995). Intriguingly, body fat accumulation may be influenced not only by the com-
position of diet fed to studied animals, but also by maternal high fat diet, as shown
by Wu et al. (1998).
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In the present study, no difference in final body weight was found duc to fat
type in the diet, consistent with the findings of Cha and Jones (1997). Body fat
content tended to differ, however, between rats oftered dicts containing lard and
those consuming mixed fat diets. In epidemiological human studies, intake of ani-
mal fat was positively associated with weight gain, whereas intake of vegetable fat
showed a negative association (Colditz et al., 1992). Wilson et al. (1990) showed
that feeding high-fat diets (at least 25% energy as fat) to rats suppresses hepatic
lipogenesis and that at this level of fat sunflower oil was more inhibitory than beef
tallow. These findings could indicate different properties of animal and vegetable
fats in promotion of weight gain and fat accumulation, which was shown in ani-
mals (Shimomura et al., 1991). Our data do not, however, support these findings,
since no differences in body weight and fat content were found between rats fed
high-fat diets containing fat of different origin (sunflower oil, lard or oil plus lard
mixture).

CONCLUSIONS

The presented study clearly indicates that dietary fat and its composition affect
corticosicronc secretion, distribution and uptake by the target organs without any
influence on plasma cholesterof concentration. Body composition is also affected
by the amount and type of fat in the diet.

Having in mind, however, the importance of the issue, the problem necessitates
further investigation.
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STRESZCZENIE
Wplyw rdoznego rodzaju tluszezu w diecie na stgZzenie kortykosteronu w tkankach szezurdw

Badano wplyw diety rdzniacej sie iloscia (5 1 30%) i rodzajem thuszezu 1:1/wt (olej stoneczniko-
wy, smalcc i ich réwnowagowa mieszanina) na stgzenie kortykosteronu (Cs) w nadnerczach, migsniu
sercowym 1 aorcie szezurdw, a takZe na poziom cholesterolu w osoczu krwi oraz skiad chemiczny
ciala.

Dieta zawierajaca 5% smalcu spowodowala istotny wzrost poziomu Cs w nadnerczach w pordw-
naniu z dictg zawicrajaca 5% oleju stonecznikowego oraz 5% mieszaniny tuszezy. Znaczacy wzrost
poziomu hormonu w aorcie stwierdzono u szczurdéw, karmionych dictami zawierajacymi 5 i 30%
oleju stonecznikowego w porownaniu ze zwierzgtami karmionymi dietami z 12ka samg zawartoécig
smalcu lub mieszaniny thuszezu, Stezenie Cs w migéniu sercowym bylo wyzsze u szezurdw karmio-
nych dieta z 5 i 30% zawartoscia oleju slonecznikowego w porownaniu z pozostatymi dietarni.

Zardwno rodzaj thuszezu w diecie jak i jego poziom nie wplynely w sposob istotny na stgZzenie
cholesterolu w osoczu, W ciele szezurdw karmionych dietami zawierajacymi 30% thuszezu wyzsza
byla zawarto§é suchej masy oraz thiszezu, a nizsza biatka i popiotu, w pordwnaniu ze zwierzgtami
karmionymi dietami o nizszej zawartosci thuszezu, Rodzaj ttuszezu diety nie wplynat w sposob istot-
ny na sklad ciata zwierzat (z wyjatkiem zawartodci suchej masy).



