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Effect of Dihydrotachysterol (AT10) and Epinephrine on Serum and Tissue

Cholesterol and Calcium Levels.
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Numerous reports(1-5) have appeared im-
plicating calcium deposition with atheroma
formation. Since dihydrotachysterol (AT10)
has been shown(6,7) to increase serum cal-
cium levels and produce calcification, it ap-
peared of interest to see if an elevated cal-
cium level in the blood together with hyper-
cholesteremia would induce lesion formation.

Intravenous administration of epinephrine,
0.025 mg/kg once daily for 5 days and 0.05
mg/kg twice daily for the next 10 days, has
been reported to produce alterations in the
aorta of the rabbit(8). Epinephrine adminis-
tration therefore was included in this study.

Methods and materials. Female Holtzman
rats were housed 3 rats per cage, with food
and water supplied ad libitum. The hyper-
cholesteremic diet (base diet) employed was
that previously described(9). It is essen-
tially a high sucrose diet containing 2%
cholesterol. To this base diet 400 units per
g of Vit. D was added, since it had been
found that Vit. D intensified the degree and
rate of development of hypercholesteremia in
the rabbit(10) and in the rat(9) on a cho-
lesterol diet.

Epinephrine was administered daily 5 days
a week by the subcutaneous route to one

group of rats at a dose of 100 ug per rat
(approximately 563 pg/kg based on the
median weight of the rats in the group). In
the first experiment AT10, dissolved in corn
oil, was injected subcutaneously once a week
at a dose of 100 pg per rat (approximately
584 ug/kg) for the first 12 weeks. The dose
was increased to 150 pg (approximately 876
rg/kg) for the next 8 weeks. This dose was
too high since the rats started to lose weight
and 4 deaths resulted.

The dose was reduced to 100 pg for the
remainder of the experiment. In the second
experiment AT10 was injected as before but
at a dose of 125 ug per rat (approximately
600 pg/kg) throughout the experimental
period.

The animals were sacrificed by decapita-
tion and a blood sample was taken. A sample
of the liver, 100-200 mg from the left lobe,
was quickly removed, weighed, and placed
into 2N K OH for digestion. The entire aorta
was removed, stripped of connective tissue,
and weighed. Before digestion it was cut open
along its entire length and was examined
grossly for lesions. Cholesterol was deter-
mined by the method previously described
(11). Calcium was determined by a modifi-
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cation(12) of the method described by
Ashby (13).

Results and discussion. It is evident from
the data presented in Table I that the base
diet, with or without Vit. D, elevated serum
and liver cholesterol levels after 8 weeks of
feeding. A further increase occurred with
continued feeding. Serum cholesterol levels
were higher in the second experiment than
in the first. This was not expected in view
of the earlier findings(9) which indicated
that the addition of Vit. D aggravated cho-
lesterol levels. The reason for this is not
apparent. No significant differences were
found in liver cholesterol levels between the
2 experiments, indicating that Vit. D had lit-
tle effect on cholesterol deposition in this
tissue. Vit. D slightly but significantly in-
creased serum calcium levels, an effect which
was aggravated by AT10 dosing. AT10 had
no effect on serum calcium in the rats not
receiving Vit. D.

Subcutaneous injection of 100 pg of epine-
phrine 5 days a week was without effect on
cholesterol levels and aorta calcium. Serum
calcium was slightly elevated. Examination
of the aortas showed no gross pathology. It
is possible that more intensive dosing with
epinephrine would have resulted in aorta
pathology, but unfortunately this was not
done.

Vitamin D produced aortic calcification
after 28 weeks of feeding and this was in-
creased by AT10 administration as indicated
in Experiment 1. The same diet without Vit.
D, Experiment 2, produced no increase in
the calcium level of this tissue, but again
AT10 administration resulted in aortic cal-
cium deposition. It is therefore evident that
both ATI10 and Vit. D can produce aortic
calcification independently and augment cal-
cium deposition when given together.

The results indicate that there is an associ-
ation between calcium and cholesterol depo-
sition in the aorta. In Exp. 1 after 8 weeks
there was no significant increase in aorta
cholesterol of either the control rats or those
receiving AT10. Aorta calcium was slightly
increased in the latter group. Intense calcifi-
cation was observed after 28 weeks, the
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group receiving AT10 showing the highest
calcium level. Aorta cholesterol was moder-
ately increased, the greater increase coincid-
ing with the higher calcium level. The results
appear to indicate that calcification may be
a predisposing factor for cholesterol deposi-
tion. In Exp. 2 feeding the base diet without
Vit. D for 24 weeks resulted in an increase
in aorta cholesterol without calcification. A
high serum cholesterol level accompanied the
increase in aorta cholesterol. AT10 adminis-
tration produced calcification with a greater
increase in cholesterol deposition. Examina-
tion of the aortas showed no gross athero-
sclerotic lesions whereas calcification of some
of the aortas was obvious.

Summary. A hypercholesteremic diet was
fed to rats for up to 28 weeks. Additional
dosing of Vit. D, epinephrine or dihydro-
tachysterol (AT10) had no pronounced effect
on serum or liver cholesterol levels. Both Vit.
D and ATI10 produced a slight increase in
serum calcium and a pronounced increase in
aorta calcium deposition. There was a mod-
erate increase in aorta cholesterol which cor-
related with aorta calcification.
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