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SUMMARY

This study was undertaken to explore the possible effect of growth
hormone tGH) and cortisol at the insulin receptor sensitivity under the work-
ing hypothesis that decrease insulin receptor sensitivity at the target organs
is one of the causes of the diabetic pathophysiology. Newly diagnosed untrea-
ted 15 male and 15 female non-insulin dependent diabetes mellitus (NIDDM)
were studied. Steady state fasting blood glucose values were found significantly
higher in the diabetic patients than the normal controls (p<O.O I) but no
difference was observed in insulin values. The fasting GH values were lower
whiist the cortisol values were higher in the diabetic patients than the normal
controls. In the course of the 2-hour oral glucose tolerance test (OGTT) the patients
showed impaired glucose utilization inspite of the presence of high insulin
concentration (>75uUfml) in the circulation. No appreciable changes were
observed in GH concentration during the OGTT. It is suggested that derange-
ment of protdn and lipid metabolism especially at the cellular membrane
under the influence of low GH and high cortisol levels could well be a possible
cause of decrease in the insulin receptor sensitivity at the target cells.

INTRODUCTION

The diabetogenic activity of growth hormone has been established follow-

ing the work of Houssay et al. (1932; Evans et al. 1932); Young (1937,
and Ketterer et al. 1957). The role of the growth hormone as a physiolo-
gical insulin antagonist which aggravates severity of diabetes mellitus has also
been reported (Hall et ai, 1974). It exhibits an anabolic effect on promoting
protein synthesis but a catabolic effect on fat and carbohydrate metabolism
(Pecile and Muller, 197I). Elevation of the circulating insulin levels and the
peripheral tissue resistance to insulin occurs under the influence of growth
hormone (Williams and Porte, 1974). Growth hormone may be exerting its
diabetogenic activity primarily by stimulating lipolysis and inhibiting glucose
utilisation at the target cells (Stauffccher and Renold, 1971). They suggested
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that even a minor derangement of the interrelationship of insulin and growth
hormone secretion in response to the metabolic needs might have importance
and cumulative long-range effects.

On the other hand, adrenal glucocorticoids especially cortisol and corticos-
terone also exert diabetogenic activity. This may be due to the result of
enhanced gluconeogenesis from aminoacids, decreased peripheral glucose utiliza-
tion and also of stimulation of free fatty acids mobilization from adipose
tissues (Stauffacher and Renold, 197I).

The present study is directed towards the understanding of the interrela-
tionship of the growth hormone, cortisol and insulin at the steady state
fasting condition. Diabetes mellitus is a syndrome caused by multiple factors
with various complications. As such, it is difficult to single out one or two
factors. However, our working hypothesis in the present study is that decrease
insulin receptor sensitivity at the target organs is one of the causes of diabetic
pathophysiology.

MATERIALS AND METHODS.

Newly diagnosed untreated 15 male and 15 female non insulin dependent
diabetic patients were selected at random from the clinic of the Diabetic

Association, BIRD EM. They were put on normal diet for three days as a
preparation for the glucose tolerance test. Oral glucose test was done after
overnight (10-12 hour) fasting giving orally of 75g of glucose in 300ml of

water. Blood was collected by venepuncture from the arm vein at fasting
and 30. 60, and 120 minutes after the glucose load.

Similarly, normal subjects, 15 males and 15 females, without any known
family history of diabetes mellitus were selected at random from the volun-
teers. The glucose tolerance test was done in the same manner mentioned
above. Blood glucose was measured by established methods of the Diabetic

Association of Bangladesh. Serum immunoreactive insulin (IRI) and serum
growth hormone values were assayed according to the methods reported by
Khan et al. (1982) and Khan and Kashem (1982) respectively. Serum cor-
tisol concentration was determined using cortisol RIA kits from Amersham,
U.K.

Age, sex and body weight of patients and normal control subjects
were matched as far as possible. The age of the patients was 36::1:7
(MSD) while that of the control was 32::1:6 (MSD) both for males and females.
Body weight of the males was 56.:i: 7.6 kg (MSD) for patients and 60.6:!:5.4kg
(MSD) for control subjects. In females the body weight for the patients
was 68.051:5.6kg (MSD) and for normal control 54.9:!:3.06 kg (MSD).
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RESULTS.

IRI and Blood glucose: The values of the serum immunoreactive insulin
(IRI) and blood glucose at fasting and during the course of the glucose

tolerance test were similar to known classic patterns. There was a peak
at+ Ih and reaching near fasting values at + 2h in normal subjects but
still remaining higher than IOmmoljL for blood glucose and more than
75uU/ml for IRI in the diabetic patients regardless of sex. (Fig. I a-d.) Steady
state fasting blood glucose values were significantly higher in the diabetic
patients than the normal controls with no difference in IRI values (Fig 2 a-d).

Serum growth hormone (GH): The patterns of the serum GH values sho-
wed a tendency to decrease from the fasting values except in the male control
group which exhibited an elevated value at + Ih although statistically insigni-
ficant from the values of the diabetic subjects (Fig. Ie & f). Steady state
fasting GH values were lower in the diabetic subjects than the normal controls
(Fig.2e & f).

Serum cortisol: There was no significant difference in the values of the
serum cortisol in any group. But the values were slightly higher in females
than the male at the steady state fasting condition. On the other hand, the
diabetic patients regardless of their sex showed slightly higher values than the
normal controls (Fig. 2g & h). Cortisol values were studied in relation to
the blood glucose, insulin and GH in the steady state fasting condition only.
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Figure 1.

Fig. 1: Response of IRI and GH in response to the glucose load (75g in 300ml water).
Arrow t or ~ indicates time of blucose load orally soon after the fasting blood sample
collection.

8_8 Normal controls; 0-0 diabetic patients. Values given are the means with respec-
tive standard errors in vertical bars.
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Fig. 2: IRI. BG. GH and cortisol concen trations in the steady state fasting condition.
N, normal control; NIDDM, Non-insulin dependent diabetes mellitus. NS, Statistically non-
significant ;

· ·,P < 0.01. Values given are the means with respective standard errors in vertical lines.
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DISCUSSION

The impaired endocrine physiology known as the diabetes mellitus is
mainly characterized by defect in the glucose utilization. This could be due
to malfunctioning of the pancreatic beta cells which secretes insulin or due
to the derangement of the insulin receptor sensitivity at the target ceIls.

It is evident from the results of this study that in this type of the
diabetes mellitus the pancreatic beta ceIls maintain normal or near normal
functioning with the same magnitude of JRI production. The higher values
of the IRI at + 2h in these diabetic patients than normal controls could be
attributed to the presence of high glucose concentration in the circulation.
This again strongly iodicates impaired glucose utilizatron at the cellular level.

Both GH and cortisol are known to alter insulin receptor sensitivity
(Altszuler, 1974; Steels, 1975). This alteration of the receptor sensitivity could
be the major cause of the adult-onset type of diabetes mellitus characterized
by its non-dependency on insulin.

It should not be confused with the findings that hyperinsulinaemia, in
the absence of hypoglycaemia, induces GH release in the diabetic patients
(Sonsken et aI, 1972). In the cases reported here it is the hyperglycaemia in
the presence of normal or near normal insulin secretion.

These cases here must also be contrasted from the 100M or NIOOM

cases with ketoacidosis where high concentrations of insulin antagonist hormones
including GH are present (Babic, 1983).

In the present study two possible mechanisms could lead to the state
of decreased insulin sensitivity.

Firstly, low GH levels could be the cause which through the lack of the
glycogenolysis in the steady fasting state leads to the hypoglycaemia initiaIly,
which in turn results in a shift in the threshold of the insulin production
and later modifying the insulin receptor sensitivity at the target cells. This
mechanism is in accord with the ovservations in the hypophysectomized and
GH deficiency cases (Altszuler, 1974).

Second possible mechanism is that hyperglycaemia (1. e. intracellular
glucopenia) occurs first, which leads to suppression of GH secretion probably
through the mediation of the hypothalamic GH regulatory peptides (somatosta-
tin and GH-releasing factor) as observed by Painson and Tannenbaum (1985).

In either case of the mechanisms suggested above the factor (s) which
diminish GH production would be of prime concern. The aminoacids are
the main regulators of GH secretion. Out of twenty two amino acids known
only arginine, histidine, lysine, phenylalanine, leucine, valine, methionine and
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threonine are reported to induce GH secretion (Reichlin, 1974). Thus, unbalan-
ced supply or the amino acids would modify the pattern of GH secretion.
This needs further investigation in view of the fact tbat cereal and vegetable
proteins constitute 91% of the total protein intake in Bangladesh (Ahmad
and Hassan, 1983).

Again, in the steady state of fasting the cortisol concentration were found
to be slightly higher without any appreciable statistical significance in the
diabetic patients than the non-diabatic. controls. This raises the probability
whether or not this slightly higher cortisol titre might have some physiologi-
cal effect in insulin secretion and/or on the insulin sensitivity of the receptors.

It is well established that glucocorticoid deficiency leads to decrease
appetite with subsequent depression in insulin secretion and also deficient glu-
coneogenesis. but excess cortisol would induces hyperglycaemia and glycosuria
(Steele, 1975). Inhibition of glucose metabolism in adipose tissue by the.
glucocorticoids is also reportedly confirmed (Fain and Czech, 19/5).

If the slightly higher circulating cortisol levels could impair lipid meta-
bolism it could well result in a chain of disturbances in the carbohydrate
metabolism and protein metabolism in the endocrine glands as well as in the peri-
phery target cells. Dexamethasone and corticosterone have been reported to
have long-term regulating effect on insulin binding and glucose uptake of
the adipose tissues in the mouse (Van Putten et aI, 1985). The site of action
is at the receptor level influencing the rate of insulin receptor dissociation.
It, therefore, is likely that slightly higher cortisol concentration might be
acting as a rate limiting factor on the receptor-insulin binding. If at all the
impaired cortisol secretion is to be believed as the inducer of the diabetic
state stress could be considered as an external stimulus.

In overall consideration the mechanism of the onset of the diabetes

mellitus could not be explained by the abnormality of a single factor. A
variety of the external and physiological factors acting antagonistically or synergi-
stically with each other must be taken into account (Khan, 1983). On the
basis of the present study, it is reasonable to assume that GH and cortisol
are the physiological factors which could be the outcome of unbalanced
diet and environmental stress.
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