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SUMMARY

These investigations are basically concerned with the pre-
diabetic state and the time interval during which the animal ex—
periences the withdrawal of the physiological effects of insulin from
a normal or homonal deficient state. The chronic diabetic, as
represented by the alloxanized rat, was compared with the acute insulin
deficient animal. The latter state was accomplished by the intra-
peritoneal injection of guinea pig anti-insulin serum (AIS) which had
a titer of 2.5 units/ml.

Utilization of (U) Clh glucose, as evidenced in terms of expired
radioéctive carbon dicxide and specific activiity of blood glucose,
was observed in normal, adrenalectomized and hypophysectomized raits
which has been treated with anti-insulin serum,

The following cobservations are reporteds

Blood Glucose = Iptact normal rats receiving insulin antiserum

show a prompt increase in blcod glucose, attaining an average level
of 285mg? within two hours. The degree of hyperglycemia achieved was
comparable to that found in the alloxan diabetic animals used in this
study. Adrenalectomized and hypophysectomized rats attained much
lower blood sugar levels (130mg%) following insulin antiserum injec-
tion, and these values were comparable to blood sugar levels

obtained in diabetic-adrenalectomized rats.

Specific Activity - Changes in specific activity of blood glucose

in insulin antiserum treated normal rats approximated values found
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in alloxan diabetic animals during the first 1 1/2 hours of the
experimental period. Beyond this point specific activity of blood
glucose in antiserum treated animals paralleled normal values,

In normal rats 89% of the injected ¢ wes removed from the
blood during the first two hours. An average removal of 513 was
found in antiserum treated animals and [,0% in alloxan-diabetic rats

during the same period,

Glucose Oxidation - Antiserum treated normal, adrenalectomized

or hypophysectomized rats produced only 61-70% the amount of Cu"OQ
as controls. By comparison alloxan-diabetic rats produced only
21% and diabetic-adrenalectomized rats 33% of the CMOQ obtained in

normal control ratse.

Total Carbon Dioxide Production = Adrenalectomy or treatment of

normal rats with insulin antiserum does not vary total carbon dioxide
production from that of the control group. Administration of anti-
insulin serum to the adrenalectomized animal lowers carbon dioxide
production to 63%, a level which is comparable to the alloxan diabetic
and the adrenalectomized-alloxan diabetic. The level exhibited by
the hypophysectomized animal is reduced 50%.

Tissue Incorporation of ¢4 — The alloxan diabetic incorporates

33% as much C:Lh into liver glycogen as the control (p{0.0l1). Normal
rats treated with insulin antiserum increase incorporation into liver
glycogen by 50% (p {0.01). Both the acute and chronic deficient
animals show no significant variation (p) 0,05) of incorporation of

¢ into mscle glycogen. However, the means of 11648 and 108217,
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respectively, trend to decreased incorporation when compared to the
normal 205%90,

The results obtained indicate that the elevation in blood glucose,
produced by insulin antiserum administratidn s 1s due to insulin
deficiency as well as adrenal and pituitary controls The acute in-
sulin deficient animal expresses a decreased utilization and oxidation
of radioactive blood glucose, Tissue incorporation studies of Cl)‘L
glucose are suggestive of decrease peripheral utilization and increased
hepatic production of glucose. Comparison of the acule and chronie
insulin deficient animals indicates that decreased glucose utilizetion
and oxidation to expired carbon dioxide are primary manifestations of

insulin deficiency.



