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SUMMARY

Immunoreactive glucagon responses were measured in 21 normoglycaemic adult offspring of non-insulin
dependent (Type 2) diabetic parents, in the fasting state and during an oral glucose tolerance test. In 7 of the
21 offspring, the mean fasting immunoreactive giucagon value was significantly lower than the control value
(p < 0.001). In this group, glucose stimulation did not produce inhibition of immunoreactive glucagon
secretion. The insulin response in this group wa: not significantly different from the values in the other study
groups. In the other 14 offspring, the pattern of glucagon response to glucose stimulation was similar to
controls.

It is likely that this non-suppressive effect of glucose on immunoreactive glucagon in some of the
“prediabetic” individualsisan early change in the alpha cell function during the natural history of non-insulin
dependent diabetes in Asian Indian subjects. '
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INTRODUCTION was 25 + 4.5 kg/m2, Ten normal volunteers (6 men, 4
Glucose homeostasis is maintained mainly by the ~ Women, age 34.2 + 4.3 years and BM!1 23.4 + 3.2 kg/m?)
reciprocal secretion of the two major pancreatic hor- ~ Were also tested for comparison. _
mones, insulin and glucagon. Although the metabolic Plasma samples were collected during the 2-hour
abberrations in diabetes are attributed to deranged  oral glucose tolerance test with 75 g glucose load, for
insulin metabolism, there are sufficient manifestations the estimation of immunoreactive insulin (IRI) and im-
of defective glucagon metabolism also in non-insulin munoreactive glucagon (IRG). Blood samples were col-
dependent Type 2 diabetes.! Changes in beta cell ~ lected in tubes containing 1000 KiU of trasylol and 1.2
function have been demonstrated in normoglycaernic mg of EDTA per ml of blood. The plasma was separated
offspring of Type 2 diabetic parents, in several ethnic immediately and stored at -20°C. IRl was estimated by

groups, suggesting a genetic predisposition to these a modified procedure _of Herbprt et al'3 and IRG u;ing
changes.29 Ofspring of Type 2 diabetic parents have the kit supplie_d by D_lagnost_lq Products Corporatnor_‘n.
been shown to be a high risk group for the disezse, in USA. The antiserum is specific for human pancreatic
south India.'® Hence, they form an ideal group to look glucagon of mol wt 3500 and its sensitivity is 5 pmol/l.

for early metabolic and hormonal changes occuring in Intra assay coefficient of variation (CV) was 5.8% and
“prediabetic” stages. Our earlier studies have sh-wn inter assay CV was 9.8%

that the non-obese normoglycaemic offspring cf two Plasma glucose was estimated by the glucose
Type 2 diabetes patients have higher than normal in- oxidase method (GOD-PAP, Boehringer Mannheim).
sulin responses to glucose,”8 and they also show a Statistical comparisons were done using ANOVA.
dissociation in the molar ratio of insulin/C-peptide in

peripheral circulation.” CONTROL OFFSPRING

As there are only a few reports on the functional 60 -
status of the alpha cells in these “prediabetic” in-
dividuals,35:11 this study was taken up to assess the _
glucagon response to glucose stimuli .in nor . ° ) Ao -
moglycaemic offspring of Type 2 diabetic parents.

MATERIAL AND METHODS

Twenty one offspring (11 men and 10 women, aged
26 to 51 years, mean 35.7 + 7.3SD) from different
families were studied. In all families, both the parents
had Type 2 diabetes. All the offspring had normai
glucose tolerance according to the WHO criteria.'®
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They were not on any medication for diabetes and wzre - 10 1
free from any other iliness. Their mean body mass index
u -
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Table 1: Plasma Glucose, Insulin and Glucagon responses in the study groups

Control (n=10) Oftspring
] Group A (n=7) Group B (n=14) "
Time {min) 0 30 60 %0 120 0o 30 60 80 120 0 30 60 90 120
Plasma Glucose 96 134 123 114 96 95 143 147 125 111 96 139 147 129 109
(mg/dl) 6 16 19 22 17 6 23 21 18 15 6 22 23 20 13
Insulin 12 82 101 86 50 “6 85 132 115 77 18° 83 120 26 67
(ul/ml) 8 40 59 27 24 8 36 56 60 43 13 69 68 66 45
Glucagon 39 34 23 35 34 25 24 25 25 28 30 25 21 23 23
(pmol/1) 8 10 *10 1 18 7 7 " 1 14 10 10 10 9 11

*p <0.001; **p < 0.002 compared to control value. Values are Mean + SD.

RESULTS

The Table “-..~ the mean values of plasma
glucose, It.. und IRG responses in the offspring in
comparis.n with the controls. The glucose values were
sir.. . i the offspring and controls.

Glucose produced a suppression of glucacon secre-
tion in normal individuals, the percentage of suppres-
sion ranging from 21 to 74% of the fasting vaiue (mean
58.6% * 17.7% SD) (Fig 1). In seven offspring (group
A) this suppressive effect was absent. In this group, the
mean fasting value of.glucagon was significantly lower
(p < 0.001) than the control value.- In the other 14
offspring (group B), glucose produced a suppression of
glucagon secretion ranging from 22 to 68% (48.4 +
16.8%). '

The fasting IF! values and the values in respcnse to
glucose stimulation were slightly higher in offspring in
groups A and B. Statistical significance was observer'
only inthe 2-hour value in group A (p <0.002). The mea:
IRI responses of offspring in group A and group B were
similar.

DISCUSSION

Several studies have attempted to analyse the early
changes occurring in the natural history of diabetes by
assessing the beta cell function®® and insulin sen-
sitivity'4-16 in offspring of diabetic parents. Altered in-
sulin metabolism57 and lowered insulin sensitivity14-16
have been demonstrated in these individuals, genetical-
ly prone to diabetes. The few reports35.11 on the
glucagon response in “prediabetic” subjects have
shown varied rcsults. Johansen et aP reported higher
fasting values ci glucagonin unaffected twins of diabetic
subjects. In a recent study on offspring having one type
2 diabetic parent, higher basal plasma glucagon values
were observed.> Johnston et af'!, on the confrary,
observed normal glucagor -2sponses in offspring of tw::
type 2 diabetic parents to both glucose and arginine
stimulation.

The study subjects in this repot form a
homogeneous group with high risk of diabetes.!? ®ur
results on glucagon responses are at variance frcm the
reports mentioned above.3: 5. 11 The fasting glucagor:
values in many offspring were iower than the c4ntré
value. In 33% of the offspring, the suppressive effec of
glucose on the secretion of glucagon was lacking. This
may be an early change occurring in the alpha cell
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function in these individuals. Ethnic differences may be
responsible for the different results observed in Asian
Indians. It is possible that the secretory functions of the
alpha and beta cells go through a series of changes in
the natural history of diabetes. We had observed an
enhanced glucagon secretion in the NIDDM patients in
response to glucose stimulation in gontrast to patients
with fibrocalculous pancreatic diabetes where the
glucagon response was absent.17 Serial assessment of
glucagon and insulin secretion will. be needed to study
functional changes occurring both in the alpha and beta
cells of the pancreas during the natural history of
diabetes.
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