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Dietary Carbohydrate and Tissue Cholesterol Concentration in Young Rats

It has been demonstrated specifically that increased
dietary sucrose, when employed as an isocaloric substitute
for a starch dietary supplement, is associated with a rise
in serum triglyceride levels!, Because of the possible
relationship between elevations of certain components of
the serum lipids and atherosclerotic vascular disease, a
possible etiological role for sucrose in the pathogenesis of
coronary artery disease in man has been suggested 2.

In earlier work we found that tissue cholesterol con-
centration was most amenable to change by varying the
source of dietary carbohydrate®. Sucrose and lactose
feeding to 150-day-old male rats led to much higher car-
cass cholesterol concentrations than did the feeding of
starch. The feeding of a mixture of carbohydrates similar
to that found in U.S. ‘market basket’ diets? led to a
situation where carcass cholesterol concentration was
most dependant on body weight. The lightest animals fed
such a mixture had a carcass cholesterol concentration
similar to that found in rats fed starch, but the heaviest
animals fed such a mixture had a greater concentration
of carcass cholesterol than was found in rats fed sucrose
or lactose as the only source of carbohydrate.

To our knowledge, no study has been conducted on this
relationship between dietary carbohydrate and tissue
cholesterol in young, rapidly growing animals.

Materials and animals. The 25 rats used in this study
were weanling, male Sprague-Dawley strain and they
were held on a commercial stock diet for 5 days prior to
the start of the study. 5 rats were then randomly selected
and sacrificed in order for initial carcass and serum com-
position to be determined. The blood was removed by
heart puncture and the gastrointestinal tract was re-
moved, flushed of its contents and returned to the
carcass. All carcasses were homogenized prior to analysis
for moisture, protein, fat, ash, and cholesterol by mixing
in a Waring blender with 2 parts water and ice3.

The 20 experimental animals were assigned in groups of
10 to one of 2 diets as described in Table I. These diets
contain around 509, of their calories as fat, which is
average for U.S. human diets, and only 129, of the
calories from carbohydrate. Such a carbohydrate low
diet has been recommended by YUDKIN et al.® for weight
reduction. In one diet the only source of carbohydrate is
starch while in the other it is a mixture of carbohydrates
simulating that found in U.S. ‘market basket’ diets. One
half of the animals on each diet were forced to run for
15 min on a treadmill daily, while the other half re-
mained sedentary. After 30 days the 20 animals were
sacrificed and changes in serum and carcass composition
determined.

Results. Body weight gain and body composition gain
in terms of moisture, protein, fat, and ash were not altered

by either diet or thé mild exercise forced on the animals
(Table IT). There were also no significant differences in the
caloric intake and serum cholesterol levels presented in
Table III. However, the Figure shows that carcass
cholesterol gain was related in a different way to ingesta-
free weight gain when different carbohydrate sources were
fed. As in our previous results with young adult male
rats?, there was little relationship between tissue choles-
terol gain and ingesta-free weight gain when starch was

‘the only dietary carbohydrate. However, when the dietary

carbohydrate was a mixture similar to that found in U.S.
‘market basket’ diets, the cholesterol gain was much more
weight gain dependent and the differences between these
two linear regressions are highly significant (p << 0.01).
Exercise per se under these conditions did not influence
these regressions.

Table 1. Composition of high fat diets containing either starch as the
only carbohydrate or a mixture of carbohydrates simulating that
found in U.S. ‘market basket’ diets

Starch Carbohydrate

only mixture

% %
Lactalbumin 48.07 48.07
Corn starch 15.50 6.20
Lactose - 3.10
Dextrin - 1.55
Sucrose — 1.55
Glucose - 1.55
Fructosc - 1.55
Safflower oil 6.70 6.70
Beef tallow 21.40 © 21.40
Vitamin A and D concentration 0.06 0.06
Salt mix, BERNHART-TOMARELLI® 5.40 5.40
Cellulose 2.81 2.81
Vitamin mix3 0.06 0.06
TorAaL 100.00 100.00
Gross Calories, kealfg 5.07 5.07
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Table II. Effects on body weight gain and gains in body components by force-exercising rats fed 2 carbohydrate sources

Carbohydrate source— Ingesta-free gain

activity combination Weight (g) Water (g) Protein (g) Fat (g) Ash (g)

Starch-Exercised 107.0 4~ 12.2+# 63.6 4 7.0 252 + 4.5 18.5 + 2.0 3.1+ 04
Starch-Sedentary 91.0 4 14.8 52.0 4 8.8 21.7 + 3.0 19.94 2.8 2.6 4 0.7
Mixture-Exercised 129.04 7.2 75.2 4 4.8 2994+ 1.5 24.0 4- 0.9 3.6 4 0.2
Mixture-Sedentary 116.2 4- 15.4 65.8 + 9.4 29.5 4 3.0 20.7 + 3.2 4.7+ 0.6

» Standard error of the mean,
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Table ITI. Comparison of mean caloric intakes and serum cholesterol levels as influenced by dietary carbohydrate source and forced exercise

Carbohydrate Caloric intake Serum cholesterol
source
Exercised Sedentary Exercised Sedentary
(kcal/day) (kcal/day) (mg/100 ml) {mg/100ml)
Starch 41.0 4- 2.5= 38.7 4+ 2.2 48.0 4+ 6.0 89.0 4- 32.4
Mixture 45.3 4- 2.7 43.1 4- 3.4 78.0 4- 27.0 78.6 4+ 13.8

» Standard error of the mean.

Conclusion. Weanling, male rats were fed diets where
the carbohydrate source was provided either by starch or
a mixture of carbohydrates similar to that found in U.S.
‘market basket’ diets. Half the animals were forced to
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Regression lines of body cholesterol gain vs. ingesta-free body
weight gain as influenced by dietary carbohydrate sources. Moderate
forced exercising by treadmill running (15 min/day) had no effect on
this regression, and hence each line represents 10 observations. The
linear regression equation is indicated for each line.

exercise by 15 min of treadmill running daily. Tissue
cholesterol accumulation in the rats fed only starch was
unrelated to weight gain, but in those fed the mixture of
carbohydrates the tissue cholesterol gain was highly
weight gain dependent. '

Zusammenfassung. Drei Wochen alte minnliche Ratten
wurden auf eine Didt gesetzt, aus der die Kohlehydrat-
quelle entweder aus Stirke oder einer Mischung von
Kohlehydraten, die dem U.S.-Ernihrungsstandard
gleicht, bestand. Die Cholestrolansammlung im Gewebe
der Ratten, denen nur Stirke gefiittert wurde, stand
nicht in Verbindung mit der Gewichtszunahme; dagegen
stand die Cholestrolzunahme im Gewebe jener Ratten,
die mit einer Mischung von Kohlehydraten erndhrt wur-
den, in direktem Zusammenhang mit der Zunahme in
Gewicht. ‘
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Optic Evoked Potential Changes Induced by Deaminated Metabolites of Serotonin: 5-Hydroxytryp-

tophol and 5-Hydroxyindole Acetic Acid

Although monoamine oxidase (MAO) has been con-
sidered the ‘cholinesterase’ of serotonin (5HT), many of
the effects of this amine or of its precursor, 5-hydroxy-
tryptophan (5HTP), are prevented or ‘reversed’ rather
than enhanced by MAO inhibition: enhancement ' of
carbohydrate metabolism?!, protection against radiation?,
sleep induction in newly hatched chicks? ¢, enhancement
of slow photic evoked potentials5, etc. Among other
alternatives, it is possible that part of the effect of 5HT
be indirect, i.e., mediated by the formation of one or more
of its deaminated products: 5-hydroxyindoleacetaldehyde
(5-hydroxytryptaldehyde, 5HTA), 5-hydroxytryptophol
(5HTOL) or 5-hydroxyindole acetic acid (5HIAA). We
have shown that SHTA and tryptaldehyde (3-indoleacetal-
dehyde) mimic the effects of 5HT and tryptamine on
rabbit photic evoked potentials® ¢ and on sleep induction
in newly hatched chicks4. SHTOL may intervene in the
control of the secretion of luteinizing hormone in rats”.

There is also biochemical evidence for a physiological
significance of 5HT deaminated products: (a) The in-

corporation of radioactivity into the acid-insoluble frac-
tion of brain homogenates from labeled SHT or SHTP is
blocked by MAOI’s%? (b) The reduction of 5SHTA to
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