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Abstract : Insulin sensitivity was measured by insulin tolerance test
using K., as an index of insulin mediated glucose metabolism in
9 non-obese healthy offspring of conjugal diabetic parents (OCDP) and
9 non-obese NIDDM patients. The mean K, value in the offspring of
conjugal diabetic parents was 3.85 + 1.64 min' x 100 which was lower
(P < 0.05) than the value of 549 + 1.9 min' x 100 in the control
subjects. While, the mean K,.. value in NIDDM patients was 1.85 =
0.9 min?' x 100 which was significantly lower (P < 0.001) than that in
the control subjects. .

Estimation of plasma immunoreactive insulin (IRI) and C-peptide
in these subjects and in subjects with impaired glucose tolerance
(IGT) showed significantly higher levels of insulin than that in the
control subjects but there was no corresponding increase in the
C-peptide levels. The mean area under the insulin curve (IRI) was
242 + 69 pU/ml in the control subjects versus 527 + 206 pU/ml in
IGT (P < 0.001), 648 + 215 uU/ml in NIDDM (P < 0.001) and 466 =+
130 pU/ml in OCDP (P < 0.001).

These results suggest that 1) healthy offspring of two type II
diabetic parents have decreased insulin sensitivity and insulin
resistance is present in all the NIDDM patients, 2) peripheral
hyperinsulinism is a common feature in healthy offspring of conjugal
diabetic parents, and in subjects with IGT and mild NIDDM and this
hyperinsulinism is not due to increased B-Cell secretion but due to
some metabolic alterations of insulin occuring at the extra pancreatic
levels.
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INTRODUCTION diabetes will have normal or even increased

It is now clear that simple insulin deficiency
does not entirely account for the diabetic
syndrome, in patients with Non insulin
dependent diabetes mellitus (NIDDM), because
insulin deficiency does not exist in many
patients with NIDDM (1). Patients with mild

levels of plasma insulin following an oral glucose
challenge (2). This combination of glucose
intolerance in the face of normal or
hyperinsulinemia clearly indicates an insulin
resistant state. Insulin resistance is one of the
major pathogenic factors in individuals with
NIDDM and impaired glucose tolerance (IGT).
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Fig. 1 : Distribution of AIRI in OCDP, IGT and NIDDM
subjects. The shaded block indicates the normal
range (mean + 1 SD) for controls.

TABLE III: PK., values.

Group K, (min’ x 100)
Controls 549+19
NIDDM 1.85 £ 0.9
OCDP 3.85 + 1.64**

*(P < 0.001; **P < 0.05 compared with control subjects.

and obese subjects. But, in our study, IGT
subjects showed lower or near normal beta cell
secretion which proves that the peripheral
hyperinsulinemia is not due to increased
beta cell secretion. In these individuals, the
metabolic clearance rate of insulin might have
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Fig. 2 : Distribution of AC-peptide in OCDP, IGT and
NIDDM subjects. The shaded block indicates the
normal range (means = 1SD) for controls.

been altered. Most of the insulin degradation
has been demonstrated to follow hormone
receptor binding (16). Reduced binding of insulin
to its receptors is reported in mild glucose
intoleance (17). So, the hyperinsulinemia in IGT
individuals could be due to either decreased
hepatic extraction of insulin and/or decreased
number of insulin receptors, resulting in
decreased insulin binding and lowered insulin
degradation. In NIDDM patients and OCDP
subjects also the results are similar showing
that the hyperinsulinism is not due to increased
beta cell secretion, but due to alterations in the
insulin metabolism at the periphery. Coscelli
et al (18) have reported that both in normal
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Fig. 3 : K+ values in controls, OCDP and NIDDM

patients.

weight and obese subjects with glucose
intolerance (mild and severe), the elevated
insulin levels seem to be atleast, in part, a
consequence of a decreased metabolic clearance
of the hormone. Thus these results indicate
that the high insulin concentration found in
these individuals need not be pancreatic in
origin. It could be due to metabolic’ alterations
at the extra pancreatic levels.

Insulin sensitivity : Peripheral insulin
resistance is ideally assessed by in vivo studies.
The euglycemic clamp technique is one of the
best methods of assessing peripheral insulin
sensitivity (19). But the insulin concentrations
required during clamp technique to achieve
steady state plasma glucose are usually much
higher than physiological concentrations of
insulin. Moreover, 300-400 ml of blood is needed
to perform the test. Compared to euglycemic
clamp technique, ITT is a simple procedure and
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gives equally good assessment (20). We therefore
chose to use ITT to assess peripheral insulin
resistance. None of the study subjects were
obese, thus obviating the effect on obesity on
insulin action.

The peripheral insulin resistance as
measured by the ITT is a net result of resistance
to insulin action at different sites. These sites
include the hepatic level and the target tissue
level which consists of receptor and post receptor
defects. Insulin resistance was present in all
the NIDDM patients and in 50% of the offspring
of conjugal diabetic parents, in this study. The
specific mechanisms underlying in insulin
resistant states are heterogenous. It could be
caused due to a decrease in insulin sensitivity
(receptor defect), or a decrease in responsiveness
to insulin (post receptor defect), or some
combination of both processes (21). Many have
focussed the role of insulin receptors in the
causation of peripheral insulin resistance (22).
Most recent studies show that post receptor
defects are more important than defects at the
site of receptors (23). The insulin resistance in
patients with IGT is most likely accounted for
by the decreased number of insulin receptors,
but the relation between insulin resistance and
insulin binding in NIDDM is not as simple.
Olefsky and Kolterman (2) in their insulin
binding studies did not find any correlation
between the degree of insulin resistance and
the degree of insulin binding in NIDDM
patients. This suggests that the insulin
resistance in NIDDM is related to the post
receptor defects. The presence of
hyperinsulinism and low K., values in many
OCDP indicate insulin resistance in these
subjets. Several studies have shown the
presence of hyperinsulinism in the offspring of
type II diabetic patients (6, 24), but very
few studies have been reported on the
measurement of insulin sensitivity in these
individuals. Johnston et al (5) reported normal
insulin sensitivity in non-diabetic offspring
of conjugal type Il diabetic parents. Whereas
Leslie et al (6) have shown decreased
insulin sensitivity in the offspring of type II
diabetic patients. Recently, Ramachandran (25)
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reported decreased insulin binding to its
receptors and decreased affinity of the receptors
in both non-obese and obese OCDP subjects
with normoglycemia. Results of this study
also suggest that, there could be insulin
receptor abnormalities in OCDP which could be
the reason for insulin resistance in these
subjects.
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In summary, the data presented in this
paper suggest that, peripheral hyperinsulinism
observed in OCDP, individuals with IGT and
NIDDM, is not pancreatic in origin, but due to
some alterations in the insulin metabolism.
The insulin resistance measured by ITT is
present in all the NIDDM patients, and in 50%
of the OCDP.
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