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Abstract

Objective: Diabetes Mellitus is a group of common metabolic disorders that share the phenotype of hyperglycemia. Several
distinct types of Diabetes Mellitus exist and are caused by interaction of genetics and environmental factors. Individuals with
Diabetes Mellitus may develop signs of autonomic dysfunction involving cholinergic, noradrenergic and peptidergic systems.
Type 2 Diabetes Mellitus has a strong genetic component. Individuals with a parent with Type 2 Diabetes Mellitus have an
increased risk of Diabetes. If both parents have Type 2 Diabetes Mellitus, the risk approaches to 40%. Thus this study is
designed to evaluate BMI and autonomic functions in nondiabetic offsprings of Type 2 diabetic parents.
Method: The cross-sectional study of BMI and Parasympathetic Functions was carried out in 30 healthy offsprings of Type
2 Diabetic Parents (Study group) and 30 healthy offsprings of Nondiabetic Parents (Control group) in the age range of 18 -
21 years randomly selected among 1% MBBS students. Statistical Analysis is done by ‘Z" test.
Results: There is insignificant decrease in parasympathetic functions and insignificant increase in BMI in Study Group
compared to Control Group. Conclusion: Our observations indicate that subclinical autonomic dysfunction may develop
without the presence of long-term hyperglycemia in family members of Type 2 diabetic subjects having higher BMI; Thus, it
is not simply a complication of the hyperglycemia in these patients. An explanation could be that it is possible to inherit
susceptibility genes for autonomic neuropathy, and that these genes could be expressed before or maybe even without the
subjects developing diabetes. Different factors (including hyperglycemia) could subsequently affect the expression of the
genes and influence the progression of neuropathy.
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Introduction

Diabetes Mellitus is a group of common metabolic
disorders that share the phenotype of hyperglycemia.
Several distinct types of Diabetes Mellitus exist and
are caused by a interaction of genetics and
environmental factors [1]. Individuals with Diabetes
Mellitus may develop signs of autonomic dysfunction
involving cholinergic, noradrenergic and peptidergic
systems. Autonomic neuropathies affecting
cardiovascular system cause a resting tachycardia
and orthostatic hypotension. Reports of sudden death
have also been attributed to autonomic neuropathy
[2]. Type 2 Diabetes Mellitus has a strong genetic
component. The concordance of Type 2 Diabetes
Mellitus in identical twins is between 70% to 90%.
Individuals with a parent with Type 2 Diabetes
Mellitus have an increased risk of Diabetes. If both

parents have Type 2 Diabetes Mellitus, the risk
approaches to 40%. Now a day Type 2 Diabetes
Mellitus is being diagnosed more frequently in
children and young adults, particularly in obese
adolescents [1]. The possibility of early alterations in
neural cardiovascular regulation in healthy offspring
of diabetic patients has been addressed recently [2-
5].

Aim of this study was to assess relation between
BMI and Parasympathetic Functions in the offsprings
of Type 2 Diabetic Parents & compare them with that
offsprings of Nondiabetic parents.

Materials and Methods

The cross-sectional study was carried out in 30
healthy offsprings of Type 2 Diabetic Parents (Study
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group) and 30 healthy offsprings of Nondiabetic
Parents (Control group) in the age range of 18 - 21
years randomly selected among 1 MBBS students of
BLDEU’s Shri B M Patil Medical College, Bijapur.
The ethical clearance for the study was obtained from
ethical committee.

Method of Collection of Data

Study Group: This group consists of 30 normal
healthy male medical students (Offsprings of Type 2
Diabetic Parents) of BLDEU’S Shri B.M. Patil Medical
College, Bijapur.

Control Group: This group consists of 30 age
matched normal healthy male medical students
(Offsprings of Nondiabetic Parents) of BLDEU’S Shri
B.M.Patil Medical College, Bijapur. Each subject
taking part was explained about the procedure to be
adapted in the research.

All the subjects after thoroughly understanding the
procedures to be adopted signed an informed consent
form provided to them. All subjects underwent
thorough clinical examination.

Inclusion Criteria

Only healthy subjects of Indian origin were
included in the study. The subjects without signs of
cardiovascular, endocrinological, neurological,
hematological & inflammatory diseases were selected
for the study. The apparent health status of the subject
was determined through clinical examination and
history taking.

Exclusion Criteria

The subjects with any of following findings were
excluded from study.

1. Evidence of hypertension (systolic blood pressure
more than 150 and diastolic blood pressure more
than 90 mm Hg).

2. Subjects having diabetes mellitus, bronchial
asthma, giddiness on standing, syncopal spells,
visual disturbances, nocturnal diarrhea.

3. Subjects receiving drugs that are known to
interfere with cardiac function or respiratory
functions such as beta blockers, sympath-
omimetic drugs, vasodilators and diuretics.

4. Associated disease or conditions known to affect
autonomic function like Guillean Barre syndrome,

Poliomyelitis, Diphtheria, Tuberculosis, Syphilis,
Amyloidosis, Chronic renal failure.

5. Subjects with history of alcohol intake/ tobacco
consumption in any form.

6. Any disease condition affecting the autonomic
nervous system.

Following Parameters were Recorded in Each
Subject

A. Record of Physical Anthropometry of subjects:
Height(in centimeters), Weight (in kilograms), &
Body Mass Index were measured.

B. Record of Physiological parameters: Pulse rate (beats
per minute), Blood Pressure (SBP and DBP in
mmHg), Respiratory Rate (Cycles/ Minute) were
recorded.

C. Record of Autonomic Function Parameters: The
subject was informed about the procedure.
Consent from each subject was taken before
recording. For each parameter, three readings were
taken. Mean of three readings was taken for
calculation.

The following parasympathetic function
parameters were recorded using Computerised 4
channel Physiopac performed as per methods
described by Sir Roger Bannister [10].

I HeartRate response to Valsalva Maneuver
II. Heartrate response to deep breathing.

IIl. Immediate heart rate response to standing

Statistical Analysis

All values are presented as Mean + Standard
Deviation (Mean + SD). Comparison of mean values
of parameters between Control and Study group is
done by Z test. Correlation between various
autonomic function parameters & glycemic status is
done by correlation. A p value of 0.05 or less was
considered as statistically significant.

Results

Heart Rate Response to Valsalva Maneuver

Mean VR+SD of Control Group- 1.33+0.20
Mean VR+SD of Study Group - 1.29+0.24.

There is insignificant (p=0.222) decrease in the
Valsalva ratio (VR) of subjects in Study Group
compared to Control Group.
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Heart rate variation (HRV) during Deep Breathing

Mean HRV+SD of Control Group-28.56+7.44
Mean HRV%SD of Study Group-26.25+8.47
There is insignificant (p=0.132) decrease in the heart
rate variation during deep breathing in Study Group
compared to Control Group.

Immediate Heart Rate Response to Standing (30:15 ratio)

Mean Ratio+SD of Control Group-1.34+0.20 Mean
RatioxSD of Study Group-1.31+0.20 There is
insignificant (p=0.335) decrease in the immediate
heart rate response to standing in Study Group
compared to Control Group.

Table 1: Anthropometric & Physiological Parameters (Mean + SD) of Control and Study Group

Parameters Control Group Study Group Level of significance
Age (Years) 18.86 + 1.04 19.0+ 0.78 0.293
Height (cms) 170.16+ 5.14 172.73+6.51 0.04*
Weight (Kg) 65.2 +10.82 70.16 +11.01 0. 04*
BMI (kg/m?) 2252+ 3.55 23.51+3.33 0.13
Resting SBP (mm of Hg) 119.53+11.9 124.13+12.80 0.07
Resting DBP (mm of Hg) 77.06+5.29 77.66+6.74 0.35

*p<0.05: Significant, **p<0.01: Highly significant, ***p<0.001: Very highly significant.

Table 2: Parasympathetic function parameters of subjects in Study and Control Groups

Parasympathetic function parameters Control Group Study Group Level of significance
Valsalva Ratio 1.33+0.20 1.29+0.24 0.222
HR variation to deep breathing 28.56 +7.44 26.25 +8.47 0.132
Immediate HR response to standing (30:15) 1.34+0.20 1.31+0.20 0.335

*p<0.05: Significant, **p<0.01: Highly significant, ***p<0.001: Very highly significant.
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Discussion

The cross-sectional study is carried in 60 normal
healthy medical students (Offsprings of Type 2
Diabetic Parents n=30; and Nondiabetic Parents
n=30) in the age group of 18-21years. In our study we
have recorded various physical & physiological
parameters in both Control and Study groups.
Parasympathetic function is assessed by heart rate
response to Valsalva maneuver, heart rate response
to deep breathing, immediate heart rate response to
standing. Glycemic status was assessed by Oral
Glucose Tolerance Test.

Heart Rate Response to Valsalva Maneuver

Our study showed insignificant decrease
(p=0.222) in mean valsalva ratio in study group
compared to control group. Our findings are in
accordance with earlier studies done by C. Hauerslev
Foss etal [8], Frontoni S et al [5]. Heart rate response
to Valsalva maneuver appear to be more sensitive
parameters to detect autonomic dysfunction amongst
the three Parasympathetic function tests.

Heart Rate Response to Deep Breathing

There is insignificant (p=0.132) decrease in the
heart rate variation during deep breathing in Study
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Group compared to Control Group. Our study is in
accordance with studies done by C. Hauerslev Foss
etal [8], Frontoni S etal [5].

Heart Rate Response to Standing (30: 15 Ratio)

Heart rate response to standing in normal subjects
consists of tachycardia maximum around 15" beat
followed by relative bradycardia around 30" beat after
standing. These hemodynamic responses are
mediated by baroreceptors. In our study we found a
insignificant (p=0.335) decrease in the immediate
heart rate response to standing in Study Group
compared to Control Group. Our study is in
accordance with studies done by C. Hauerslev Foss
etal [8].

Conclusion

This cross sectional study shows that offsprings
of Type 2 diabetic parents have increased prevalence
of cardiac autonomic neuropathy compared with
offsprings of nondiabetic parents. The results indicate
that early autonomic neuropathy may be present in
obese healthy offsprings of Type 2 Diabetic Parents
and we suggest that autonomic neuropathy may be
part of a genetic syndrome rather than a secondary
complication of diabetes. In future studies on family
members of Type 2 diabetic subjects, we will
presumably gain important knowledge by following
the trait of autonomic neuropathy as well as the
diabetes trait itself.

References

1. Alvin CP, Kasper DL, Fauci AS, Longo DL, Braunwald
E, Hauser SL, Jameson L], editors. Harrison’s
principles of Internal Medicine. Vol 2.17" edn. New
York: McGraw Hill Companies 2008.p.2275-2289.

2. Laitinen T, Vauhkonen IKJ, Niskanen LK, Hartikainen
JEK, Lansimies EA, Uusitupa MIJ, Laakso M. Power
spectral analysis of heart rate variability during

10

hyperinsulinemia in nondiabetic offspring of type 2
diabetic patients. Diabetes 1999;48:1295-1299.

De Angelis C, Perelli P, Trezza R, Casagrande M,
Biselli R, Pannitteri G Marino B, Farrace S. Modified
autonomic bilance in offsprings of dia betics detected
by spectral analysis of heart rate variability.
Metabolism. 2001;50:1270-1274.

Lindmark S, Wiklund U, Bjerle P, Eriksson JW. Does
the autonomic nervous system play a role in the
development of insulin resistance? A study on heart
rate variability in first-degree relatives of type 2
diabetes patients and control subjects Diabet Med
2003;20:399-405.

Frontoni S, Bracaglia D, Baroni A, Pellegrini F, Perna
M, Cicconetti E Ciampittiello G, Menzinger G,
Gambardella S. Early autonomic dys function in
glucose-tolerant but insulin-resistant offspring of
type 2 diabetic patients. Hypertension 2003;41:
1223-1227.

Abbot FM, Halsted DD, Mark AL, Schmid PG. Reflex
control of the peripheral circulation. Prog
Cardiovascular Dis 1976;18:371-403.

Fiorentini A, Perciaccante A, Paris A, Serra P, and
Tubani L. Circadian rhythm of autonomic activity in
non diabetic offsprings of type 2 diabetic patients.
Cardiovasc Diabetol. October 2005. 10.1186/1475-
2840-4-15.

C. Hauerslev Foss, E. Vestbo, A. Frgland , H.]J.
Gjessing, C.E. Mogensen and E.M. Damsgaard.
Autonomic Neuropathy in Nondiabetic Offspring of
Type 2 Diabetic Subjects Is Associated With Urinary
Albumin Excretion Rate and 24-h Ambulatory Blood
Pressure. The Fredericia Study. Diabetes. 2001
March;50(3):630-636.

LN. Migdalis D. Zachariadis, K Kalogeropoulow C.
Nounopoulos, A. Bouloukos, M. Samartzis. Metabolic
Abnormalities in Offspring of NIDDM Patients with
a Family History of Diabetes Mellitus. Diabetic
Medicine, 1996 May;13(5):434-440.

. Frontoni S, Pellegrinotti M, BracagliaD, Farrace S,

Caselli A, Baroni A, et al,Hyperinsulinaemia in
offspring of Type 2 diabetic patients: impaired
response Of carbohydrate metabolism, but preserved
cardiovascular response.Diabet Med. 2000 Aug;17(8):
606-11.

International Physiology / Volume 6 Number 1/ January - April 2018



