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Absence of Hyperglycemic Effect of Glucagon in the Eviscerate Rat.*
(20600)

DwicHT J. INGLE, JaMESs E. NezaMis, AND Leo M. HUMPHREY.
From the Research Laboratories, The Upjohn Company, Kalamazoo, Mich.

In these experiments, glucagon (a hyper-
glycemic principle occurring in extracts of
pancreas) caused hyperglycemia in normal but
not in eviscerated rats.

Methods. General details have been pub-
lished(1.2). Male rats were eviscerated at
250 =+ 2 g weight. All rats were studied under
barbiturate anesthesia. The eviscerated rats
were given solutions of glucose with and with-
out insulin and antibiotics by continuous intra-
venous injection at the rate of 20 ml per 24
hours per rat. The normal rats received equal
volumes of physiological saline. The glucose
load is expressed as mg of glucose per 100 g
of rat per hour (mg ‘100 g/h). When insulin
(regular) was added. it was given at the rate
of 4 units per 24 hours per rat. The anti-
biotic dosage was 10,000 units of penicillin and
5 mg of streptomycin per rat per 24 hours.
A highly purified(3) preparation of glucagon
was added to the glucose solution in some ex-
periments, but in others, each dose was con-
tained in 0.1 ml of physiological saline which

was injected rapidly into the saphenous vein
of the left hind leg. Glucose was determined
(4) on tail blood. The temperature was
26.5 = 0.5°C.

Experiments and results. In Exp. 1 the
eviscerated rats received a glucose load of
64/100 g/h with insulin and the normal rats
received only saline by continuous intravenous
injection for periods of 90 minutes. Each rat
received a separate injection of glucagon 30
minutes after the continuous injections were
started. All doses of glucagon caused hyper-
glycemia in the normal rats but did not sig-
nificantly affect the level of blood glucose ir
the eviscerated rats. The data are in Table I.

In Exp. 2 (Fig. 1) glucagon was given in
the infusion fluid at a dose of 25 ug per rat
per hour and an added dose of 25 pg con-
tained in 0.1 ml of physiological saline was
given separately at the time the continuous
injections were started. Six pairs of evisce-
rated rats were given a glucose load of 64/100
g/h plus insulin for a period of 2 hours follow-

TABLE I. Effect of Glucagon upon Level of Blood Glucose in Eviscerate and Non-Eviscerate
Rats. Insulin and glucose (64/100 g/h) to eviscerate rats. Glucagon administered separately.
Individual values, mg %.

Non-eviscerate Eviscerate

Dose ug —Min. post-injection— —Min. post-injection—y

glucagon Initial 15 30 45 60 Initial 15 30 45 60
1 121 153 156
10 126 153 195
127 142 186

10 99 151 164 165 163 117 117 109 118 116

102 147 186 181 174 120 118 87 123 118

111 165 162 168 166 102 91 93 87 93

108 153 165 183 181 138 145 148 159 165

111 141 162 168 162 117 121 123 118 106.

108 144 172 162 138 96 75 69 69 66.

25 115 177 192 186 156 117 99 106 111 120

111 156 198 211 164 129 138 133 133 132

100 132 172 181 219 228 127 103 124 120 102

126 187 189 207 192 129 133 135 165 168

250 120 171 199 216 213 96 103 85 87 90

123 154 189 231 216 123 121 130 135 138

* We wish to express our thanks to Dr. W. R.
Kirtley, Clinical Investigation Department, Lilly

and Co., who supplied the glucagon for these studies.



GLUCAGON IN EVISCERATE RAT

233

[
4
w
(&)
5 200 'nl""-9N'""“""""u- *teeiinaaa,y,
a o AALLTTR)
@ 150
(L) . P34
= 106 | ™
w
EVISCERATED NORMAL
0 GLUCAGON
o 50 €4/100/h o CONTROL NO GLUCOSE GLUGAGON;
o WITH INSULIN NO INSULIN
D 3
)
o
8 100
EVISCERATED | e
S 50 16 /100/h — g;‘ﬁégg"
o WITHOUT INSUL
o ) 60 20 120
MINUTES

FIG, 1. Absence of hyperglycemic effect of glucagon in eviscerated rat; presence of hypergly-
cemic effect of glucagon in normal rat. Avg of 6 rats/group. Blood glucose determined at
intervals of 30 min.

ing evisceration. Six pairs of eviscerated rats
were given a glucose load of 16/100 g/h with-
out insulin for 2 hours. One rat of each pair
received glucagon whilst the other rat of each
pair received added saline only. Six normal
rats were given continuous intravenous injec-
tions of saline without glucose or insulin. The
normal rats developed hyperglycemia follow-
ing the injection of glucagon but the blood
glucose of the eviscerated rats did not rise
above that of their controls.

In Exp. 3, 19 pairs of eviscerated rats were
each given a glucose load of 40/100 g/h with
insulin and antibiotics for 24 hours. One rat
of each pair received 500 pg of glucagon per
24 hours added to the infusion fluid. At
the end of the 24 hours, the rats given glu-
cagon had an average level of blood glucose of
105 £ 24 and the control rats, an average of
112 + 8.5.

In order to test the stability of glucagon, a
solution of 10 mg in 100 ml was kept at room
temperature for 24 hours and then adminis-
tered by continuous intravenous injection to
4 normal rats under barbiturate anesthesia for
a period of 30 minutes. Each rat received
10 pg of glucagon. Hyperglycemia developed
in each animal, the average value for blood

glucose being 109 mg % at the beginning of
injection and 183 mg % at the end of 30
minutes.

Discussion. It has been shown that hepatic
glycogenolysis occurs following the injection
of glucagon(5). The data of the present
study fail to show any extra-hepatic effect of
glucagon upon the tolerance of the rat for
intravenously administered glucose but these
observations do not exclude the possibility that
glucagon has extra-hepatic effects upon me-
tabolism.

Summary. Eviscerated rats were given con-
tinuous intravenous injections of glucese. The
intravenous injection of glucagon failed to
affect the level of blood glucose in eviscerated
rats but did cause hyperglycemia in normal
rats.
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