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PRELIMINARY COMMUNICATIONS

Some Actions of Growth Hormone
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Summary

Preliminary studies indicate that somatostatin (SRIF,
somatropin release inhibiting factor) can suppress exer-
cise-induced plasma growth hormone rise in normal subjects
as well as in diabetics.

Introduction

Three years ago we proposed the hypothesis that growth hor-
mone ovexproduction is a casual factor in the development of
diabetic angiopathy. It is a working hypothesis based on the
facts that the plasm growth hormone level is very high and
fluctuates throughout life in diabetic patients and that sur-
gical removal of the source of growth hormone production
inhibits the further development of vascular changes in severe
long-term diabetic angiopathy (Lundbaek et al., 1970; Han-
sen, 1972).
The practical conclusion of this working hypothesis is that

attempts at growth hormone suppression by pharmacological
means in diabetic patients should be pursued, particularly
since hypophysectomy is not an ideal procedure for many
reasons. The exercise test developed in our laboratory (Hansen,
1972) has been used in this search. Exercise is a normally oc-
curring stimulus to growth hormone secretion in daily life. In
a study with a practical therapeutic aim this test is to be pre-
ferred to artificial stimuli such as insulin-induced hypo-
glyc,aemia or the administration of arginine, levodopa, or
other compounds.
Using the exercise test we have assessed many commercially

available drugs acting in the hypothalamic area, especially
various psychotropic drugs, on t.he assumption that one or
more of these compounds might influence the assumed
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growth hormone releasing facor in the hypothalamus. Only
amitriptyline seems to have any effect, but it is much too
slight. Alpha-adrenergic blocking agents suppress growth
hormone during exercise in diabetic patients (Hansen, 1971)
but only when given intavenously.

Recently a naturally occurring hypothalamic growth hormone
release inhibitng factor-sonatostatin or SRIF (somatotropin
release inhibiting factor)-has been found and isolated as a
teeradecapeptide by Guillemin and his co-workers (Brazeau
et al., 1973). Preliminary resulfts obtained with this compound
in seven normal s-ubjeots and in nine diabetics are presented
here. The non-diabetics were all doctors from the department.
The diabetics and the controls were all normal weight, men,
age range 25-39 years. As little is known about possible effects
of somatostatin the drug was tested on several of the controls
before it was given to the diabeic patients. The only side
effects observied were a slight feeling of oppression inthe chest
of some normal and diabetic subjects immedia-tely after the in-
jection of somatostatin and in all cases a rise in blood pressure
of 10-15 mm Hg accompanied by a fall in pulse rate of 10-20
beats/mi lasting for less than five minutes. All the subjects
were fully informed of the experimenta nature of the investi-
gation and of the possi-ble side effects. Only patients who had
had diabetes for less than five years and had normal
blood pressure were investigated.

Methods and Results

The exercise test consisted in a control period, an exercise
period of 450 kg/min for 40 minutes on a bicycle ergometer,
and a post-exercise period. ht was done once with somato-
statin and one without.
In most experiments somatostaun was given as a rapid in-

travenous injection (two minutes) of 250 ,ug 10 minutes before
beginning exercise, followed by a continuous infusion of 250
)ug for the next 60 minutes. In four experiment-all on non-
dia,betics-somatostatin was given in six short injections every
10 minutes from 10 minutes before ito 40 minutes after start-
ing exercise. The results were not apprecibly different in
-these two experiments.
Plasma growth hormone was determined with a single anti-

body radioimunoassay employing wick-chromatography
(0r,skov et al., 1968). A Wilhelmi preparation (HS 1216 C)
was used for growth hormone standards.
The average curve for the seven non-diabetics is shown in

fig. 1. Tlhe average rise was lower when somatostin was given.
The suppression is statistically significant when using the
paired t test at the beginning of the work period; after 20, 30,
and 40 minutes of work; and 10, 50, and 60 minutes after
cessation of work (2 P <005).
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FIG. 1-Exercise-induced growth hormone (GH) curve
produced by seven normal subjects with and without soma-
tostatin.

The results for the nine male diabetics are shown
in fig. 2. Sonrtstatin also caused suppresion in this group.
This effect was statistically significant 20 and 30 ninutes after
beginning exercise (2 P < 0 05 and < 0.025 respectively). The
experiments without somatostatin show that fwting growth
hormone values were higher and the rise during exercise oc-
curred earlier and was morie pronounced in the diabetics.
This is in accordance with earlier findings (Hansen, 1972).

It should be emphasized that the metabolic state of the
diabetics was similar in the experiments with and without
somatostatin (average fasting blood glucose 138 mg/100 ml in
control experiments and 130 mg/100 ml in the somatostatin
experiments).

Before therapeutic experiments with somatostatin are feasi-
ble it is necessary to develop a mode of long-term suppress-
in. One possibility is to produce a delayed absorption com-
pound. Another is to try somtostatin or some modification
of the molecule given by mouth. If a preparation which can
suppress the growth hormone hypersecretion of diabetics in
a clinically acceptable way is found it should be used in con-
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FIG. 2-Exercise-induced growth hormone curve produced
by nine male diabetics with and without somatostatin.

trolled clinical trials to observe its effect on the development
of diabec angiopathy.

The somatostatin used in this study wis prepared and charac-
terized as descrbed by Saranitakis and McKinley (1973).
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MEDICAL MEMORANDA

Acute Pancreatitis in Coxsackie
B Infection

BO URSING

British Medical Journal, 1973, 3, 524-525

The aetiology and pathogenesis of acute pancreatitis still chal-
lenge research. Gall stones and the abuse of alcohol are thought
to be common casual factors (Edlund, 1970; Lundh, 1970).
Infectious agents are rarely responsible (Everett, 1969; Kunz,
1971), though mumps is a well known cause, sometimes leading
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to diabetes mellitus (Melin and Ursing, 1958). Pappenheimer
et al. (1951) showed that injection of material from a patient with
meningoencephalitis and pleurodynia damages the pancreas in
mice. In generalized Coxsackie virus infection in infants virus
and lesions are found in the pancreas, liver, myocardium,
and meninges (Kibrick and Benirschke, 1958; Fechner et al.,
1963). Reports of Coxsackie virus as a probable cause of acute
pancreatitis in adults are rare (Murphy and Simmul, 1964;
Nakao et al., 1964).

In 1972 acute pancreatitis was diagnosed in two adults with
Coxsackie B5 infection. Their cases are reported here.

Case 1

A woman aged 27 who had been previously healthy and had no history
of gall bladder or liver disease fell ill on 4 September with pyrexia,
arthalgia, and pain in the right chest. On 9 September she had
exanthema and severe abdominal pain and was admitted to hospital.
During the following week she developed a fulminant picture of
acute pancreatitis, with high-grade fever, hypotension, and tachy-
cardia. She vomited and developed paralytic ileus of seven days'
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