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Blood Sugar Response to Intravenous Insulin in Normals and in
Diabetics.

WILLIAM 8. COLLENS anp HAROLD G. GRAYZEL.
From the Pediatric Research Laboratories, Jewish Hospital of Brooklyn, N. Y.

Studies in the literature lead one to conclude that the blood of
diabetics contains a substance that has an inactivating influence upon
insulin. Some observers have been led to believe that this phe-
nomenon plays a role in the pathogenesis of diabetes mellitus. Kare-
litz' studied the effect of insulin after its incubation with normal
and diabetic serum and found that diabetic serum has a definite
retarding influence upon the activity of insulin. He concluded that
diabetic serum contained an anti-insulin substance. Loewi*?® has
recently withdrawn his previous hypothesis that the liver elaborates
a substance that is capable of inactivating insulin. He called this
substance glykamin. Epstein* believed that the presence of trypsin
in the blood inactivates insulin and thought that this is the cause of
diabetes.

On the basis of such conclusions, one may reasonably suspect
that equivalent intravenous doses of insulin would show a less
marked depression in blood sugar in the diabetic than in the nor-
mal individual. We, therefore, undertook a study of the compara-
tive response of the blood sugar of the normal and diabetic subjects
to the intravenous administration of insulin.

Method. The intravenous route was used in order to eliminate
the factor of absorption from the subcutaneous tissue. Twelve
diabetic patients, encompassing a wide variation in severity and age
incidence, were selected for these studies. Two normal human
beings and a normal dog were used as controls. The blood sugar
content was studied by the Folin-Wu method. Lilly insulin of U 20
strength was employed. 0.2 of a unit of insulin per kgm. body
weight was given in all the cases. This dose was selected on the
basis of preliminary trials, as the desirable optimal dose for these
experiments. The fasting blood sugar was obtained after a 14-hour
fast and blood was taken at the following intervals after the intra-
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Results. It will be observed from the accompanying table that

.

venous administration of insulin

and 5 hours.
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in the three control experiments there was a uniform response to
the injection of intravenous insulin. It is noted that there is a
15-minute refractory period, during which time the blood sugar
level remained essentially the same as it was before the insulin was
administered. At the end of 1% hour, the blood sugar dropped pre-
cipitously to its lowest level. Within 45 minutes after the injec-
tion, the blood showed evidence of rapid recovery of its sugar con-
tent. The total drop in these 3 control experiments was between
43 and 47 mgm. %. In both humans there occurred mild symp-
toms of hyper-insulinism, which lasted about 5 minutes, from
which there was a spontaneous recovery.

It is seen from the table that in most of the diabetic patients there
existed no refractory period, that the blood sugar showed evidence
of rapid drop 15 minutes after injection. The depression continued
for a much longer period than in the normals. In the milder dia-
betics, the maximum drop occurred from 45 minutes to 1 hour
after injection, and in the severest diabetics the blood sugar was
still dropping at the end of 3 hours. The total drop in blood sugar
ranged between 70 and 336 mgm. % in the various cases, and the
higher the initial fasting blood sugar the greater the total drop.

This enormous drop in blood sugar in diabetics of 70 to 336
mgm. %, is far different from the disappearance of an average of
43 to 47 mgm. % in controls, with the same dose of insulin. It
seems difficult to reconcile the conclusions drawn from such results,
with the possibility of the presence of an inactivating substance in
the blood of diabetics. The presence of such a substance should
prevent such phenomenal depressions. The nature of this response
resembles the results obtained by Thaysen,” and Norgaard and
Thaysen.®

It is interesting to mention that the symptoms of hyper-insulin-
ism occurred with blood sugars of 74 and 67 mgm. % in the nor-
mal, and of 75, 78, 65, 61, and 62 mgm. % in the diabetic patients.
The blood sugar of one diabetic reached 64 mgm. % without any
symptoms. The symptoms existed at the lowest level of the curve
and all these cases recovered spontaneously.

Conclusions. Equivalent doses of insulin on the basis of body
weight when administered intravenously, produce a much greater
depression in the blood sugar level in diabetics than in normals.
This seems to indicate the absence of any substance in the blood of
diabetics which might inhibit insulin action.
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