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Effect of Acute Glucose Infusion on Plasma Concentrations of

Human Growth Hormone (HGH).* (32345)

Minoru IriE, MAKI SAKUMA, TosuI0 TsusHIMA, FUKASHI MATSUZAKI,
Kazuo SuizuMmE, ANp Kiku Nakao (Introduced by M. S. Raben)
Third Department of Internal Medicine, Faculty of Medicine, University of Tokyo, Hongo,

Tokyo, Japan

It has been demonstrated(1,2) that oral
glucose administration caused a temporary
suppression of plasma Human Growth Hor-
mone (HGH) level, followed by its elevation
at 4-6 hours. This “secondary rise” of plasma
HGH following glucose administration has
been considered due to a stimulation caused
by the rapid fall of blood sugar level. How-
ever, Hunter, Clarke and Duncan(3) recently
pointed out that the stimulus to the increase
of HGH was neither the amount nor rapidity
of the fall of blood sugar, but was related to
the reduction of its level below a threshold
value, which was shown to be lower than the
fasting blood glucose level.

We attempted to study this relationship in
18 normal subjects, by serial measurements of
HGH after glucose infusion performed for
periods of 3, 10, 20 and 30 minutes, and re-
port the results obtained.

Materials and methods. All 18 subjects were
healthy male students, their ages ranging
from 21 to 24 years old. They were non-obese,
and had no family history of diabetes mellitus.
All had fasted overnight for 13-15 hours. Upon
arrival at the hospital next morning, subjects
had bed rest for at least 30 minutes before
starting glucose infusion. Bed rest was taken
throughout the study. Continuous intravenous
infusion of glucose was performed for periods
of 3, 10, 20 and 30 minutes as indicated in
Table I. Blood was drawn from antecubital
vein by heparinized syringe before and at ap-
propriate intervals, timed from the start of
the infusion. Plasma was obtained by im-
mediate centrifugation and samples were
stored at —20C till the time of measurement.

Plasma HGH concentrations were deter-
mined by the method of Glick, Roth, Yalow
and Berson(4). Our current assay is capable
to detect 0.25 mgg/ml of Raben HGH prep-
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aration. Plasma glucose and non-esterified
fatty acids (NEFA) were measured by glu-
cose oxidase method(5) and Dole’s method
(6).

Results. Results are shown in Table 1. All
cases showed rapid fall of blood glucose fol-
lowing the cessation of glucose dinfusion.
Plasma NEFA, which are not recorded in the
Table, showed a sharp decrease followed by
a gradual increase in all cases.

In the group of 3-minutes’ infusion (cases
1-8), the reduction of blood glucose below the
fasting level (hypoglycemic phase) was
reached in all cases except for case 5 by 60-90
minutes. A definite rise of plasma HGH was
defined as an increase exceeding 3 mpg/ml,
and this was observed in 3 cases (cases 6-8) at
180 minutes. In the group of 10, 20 and 30-
minutes infusion (cases 9-18), the hypogly-
cemic phase was reached in all cases except
for case 11 by 60-120 minutes. A definite rise
of plasma HGH was observed in all cases by
90-180 minutes.

Discussion. Our results showed that in 5 of
8 cases of 3 minutes’ infusion, no rise of
plasma HGH occurred. Of these 5 cases, a hy-
poglycemic phase occurred following infusion
in 4 cases (cases 1-4), and the blood glucose
levels of cases 1-3 at this phase were 42, 49
and 60 mg/ml, which appear to be below the
threshold value shown by Hunter et al(3).
Only 3 cases of 3 minutes’ infusion showed
the rise of plasma HGH at 180 minutes,
whereas all 10 cases of 10, 20 and 30 minutes’
infusion showed the rise. From the Table, it
is clear that the time of HGH rise after
the period of falling blood glucose is variable.

From these results, it appears that the
falling blood glucose per se is not a direct
stimulus, and that the reduction of blood
glucose below the fasting level is not neces-
sarily a stimulatory factor of HGH secretion.
Tt appears that the high concentration of
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blood glucose must be maintained for a certain
period before its reduction to stimulate HGH
secretion.

Our observation is difficult to interpret, but
raises some questions on the regulatory
manner of HGH secretion mediated by glucose
metabolism. If the stimulation of HGH
secretion occurs by intracellular glucose
deprivation(1-3) in the hypothalamus(2,7) as
proposed, glucose infused for a short period
in most cases is unable to induce enough
metabolic shift in the hypothalamic cells to
stimulate HGH secretion, in spite of other
definite responses such as plasma NEFA
change. An alternative explanation may be
that the direct stimulant of HGH secretion is
not the extracellular or intracellular glucose
itself, but the metabolites or other substances
related to glucose metabolism, which are dif-
ferent quantitatively or qualitatively in the
conditions of short and long continuous glu-
cose infusion. Since plasma NEFA change was
similar in all cases, it is apparent that there
is no correlation between the rise of plasma
HGH and the value of plasma NEFA. In
these respects, our results may support the
observation of Quabbe et a/(8), who showed
the absence of correlation between plasma
HGH rise and blood glucose or plasma NEFA
level during a 24-hour fast in normal subjects.

Summary. Serial plasma HGH concentra-
tions were measured, in 18 normal subjects,
following continuous intravenous glucose in-
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fusion performed for periods of 3, 10, 20 and
30 minutes. In 5 of 8 cases infused for 3
minutes, no rise of plasma HGH was ob-
served in spite of the rapid fall of blood glu-
cose with (4 cases) or without (1 case) its
reduction below the fasting level. The 3 other
cases infused for 3 minutes and all 10 cases
of 10, 20 and 30 minutes’ infusion showed
definite rise of plasma HGH at 90-180 min-
utes following the infusion. From the results
obtained, it appears that the falling blood
glucose per se is not a direct stimulus, and
the reduction of blood glucose below the
fasting level is not necessarily a stimulus
to HGH secretion.

The authors are indebted to Miss Susan Sayers
for correcting English. Technical assistance of Mr.
Masashi Noguchi and Miss Matsue Hayakawa is
appreciated.
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Role of Protein Component of Endotoxin in Modification of

Host Reactivity.*

(32346)
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Department of Microbiology, Warner-Lambert Research Institute, Morris Plains, N. J.

The bacterial endotoxins are characterized
as lipopolysaccharides(1,2). Boivin-type prep-
arations of endotoxins contain significant
amounts of protein which may be largely
removed by phenol-water partition(3) yield-
ing purified and potent Westphal-type endo-
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Foundation, Woodbury, N. Y.

toxins of low protein nitrogen content. Ribi
and co-workers(4) have succeeded in pre-
paring a potent protein-free endotoxin hav-
ing the usual range of toxic and protective
properties and containing only 0.2% nitro-
gen, accounted for by hexose-amine content.
This lack of dependence of biological activity
upon protein content or presence has led to





