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Background: The vasodilator action of insulin might contribute to the reduction of blood
pressure in the postprandial state and it remains to be clarified whether this action is
impaired in the insulin- resistant obese state or not. Aims and Objective: The present study
aimed to determine the blood pressure responses after an oral glucose load in lean and
insulin resistant centrally obese adult male subjects. Materials and Methods: This study was
carried out in eleven lean and eleven centrally obese adult male subjects. After a 75 g oral
glucose load, blood pressures were measured at 15-minute intervals and the serum insulin
level was determined at 30-minute intervals for two hours. Blood pressure was measured
by indirect sphygmomanometry and serum insulin concentration was analyzed by ELISA
method. Results: All centrally obese subjects were insulin resistant (HOMA-IR>=2.6). After
oral glucose load, the per cent change in glucose-stimulated insulin responses at 30 minutes
(626% vs 344%, p<0.05) and at 60 minutes (756% vs 417%, p<0.01) were significantly
greater in the lean group than the centrally obese group. The fall in postprandial blood
pressures started at 15 minutes and returned to baseline values at 120 minutes. The per
cent change in SBP at 15 minutes (-2.2% vs -1.2%, p<0.05) and at 30 minutes (-3.2%
vs -2.1%, p<0.05) were significantly greater in the lean group than the centrally obese
group. Conclusion: The present findings suggest that attenuation in BP responses as well
as a lesser change in glucose-stimulated insulin responses in the centrally obese subjects
might be attributable to the presence of insulin resistance.
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INTRODUCTION

The reduction in blood pressure after meal ingestion has
been observed for a long time and Seyer-Hansen (1977)
first recognized postprandial hypotension in a patient with
Parkinson’s disease. Postprandial hypotension means a
decrease in systolic blood pressure of 20 mmHg or more
within 2 hours after oral glucose.! The pathophysiology
of postprandial hypotension is still unclear, probably
multifactorial, including age or hypertension related
impairments in baroreceptor reflex, insulin-induced
vasodilatation, release of vasodilator peptides, excessive
splanchnic blood pooling during digestion and impaired
sympathetic nervous system compensation for meal
ingestion.?

Insulin has actions on blood pressure through the
phosphatidyl-inositol-3-kinase (P13-K) pathway which
involves in the generation of nitric oxide (NO), causing
vasodilatation.” It is proposed that the reduction of blood
pressure in postprandial state could be contributed by
insulin-induced vasodilatation.* In addition, it is well
known that obesity and insulin resistance are closely
related. During insulin resistant state, there is an inability
of insulin to produce its numerous actions including
insulin-induced NO-mediated vasodilatation.” However,
our pervious study documented that postprandial
hypotension was observed in elderly lean as well as elderly
obese subjects,® but the role of insulin resistance in
postprandial hypotension was not determined. Therefore,
the present study aimed to explore the blood pressure
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responses during postprandial period in lean and insulin
resistant centrally obese adult male subjects.

MATERIALS AND METHODS

A quasi-experimental study with repeated measures was
carried out in apparently healthy male subjects (age: 30-
60 years). They were explained about the procedure of
the study and invited for voluntary participation. Written
informed consent was taken. History taking and physical
examination were done. Anthropometric measurements
such as waist circumference, height and weight of the
volunteers were measured and BMI was calculated.

For lean group, those with waist circumference: < 90 cm and
BMI 18.5 —24.9kg/m?, fasting plasma glucose < 100 mg/dL
and SBP < 140 mmHg and DBP < 90 mmHg were selected.
For centrally obese group, those with waist circumference:
<90 cm and BMI = 25 kg/m? fasting plasma glucose: 100
to 125mg/dL and SBP < 140 mmHg and DBP < 90 mmHg
were selected. The selected subjects were instructed to
take 10 hours overnight fasting and come to the Post-
graduate Research Laboratory, Department of Physiology,
University of Medicine 1, Yangon in the next morning at
8:00 am. At the Research Laboratory, the blood pressure
and heart rates were measured after 15 minute lying rest.
After that, fasting blood samples were collected.

Then, the subjects were asked to take 75 g of glucose
dissolved in 200 mL of water within five minutes. After
the oral glucose load, the blood pressure and heart rates
were measured at 15-minute intervals in supine position
and the blood sample (about 2 mlL) was collected at
30-minute intervals up to 120 minutes for determination
of serum insulin level. Blood was centrifuged at 3000 rpm
for 15 minutes to extract serum and serum was kept in
the sealed tubes which were stored at - 20°C until analysis
of serum insulin level. Insulin resistance was calculated
by following formula (HOMA: Homeostatic Model
Assessment)’.

Insulin (WIU/mL) x Glucose (mmol/L)
2255

HOMA-IR =

Statistical Package for the Social Sciences (SPSS) version
22 was used to analyse the data. Statistical significant level
was determined at p < 0.05. Paired “7’ test was used to
compate the blood pressure values before and after an
oral glucose load in each group. Wilcoxon Signed-Rank
test was used to compare the serum insulin levels before
and after an oral glucose load in each group. To compate
the parameters between two groups, Student’s “7” test and
Mann-Whitney U test were used. For correlation study,
Spearman’s correlation coefficient was used. This study was
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done according to guideline of the Research and Ethical
Committee of University of Medicine 1, Yangon.

RESULTS

Fasting plasma glucose was 87.64 £ 5.92 mg/dL in the
lean group and 109.64 + 8.19 mg/dL in the centrally obese
group. Median and interquartile range of fasting serum
insulin level was 10.1 (9.5-10.8) uIU/mL in the lean group
and 16.7 (14.9-33.6) WIU/mL in the centrally obese group.
There was significantly higher (p<0.001) fasting serum
insulin in the centrally obese group than the lean group.
HOMA-IR values in the lean and obese subjects were 2.2
(2.2-2.4) and 4.5 (4.2-9.3) respectively (p<0.001).

The patterns of blood pressure responses after oral glucose
load in the lean and centrally obese adult male subjects
are illustrated in Figure 1. The systolic mean and diastolic
blood pressures fell after oral glucose load in both study
groups, with maximum fall at 30 minutes. When compared
between two groups, the per cent change in SBP at 15
minutes (-2.2% vs -1.2%, p<0.05) and at 30 minutes (-3.2%
vs -2.1%, p<0.05) were significantly greater in the lean
group than the centrally obese group.

There was no significant difference in the per cent change
in DBP and MAP between the lean and centrally obese
male subjects at all time points (Figure 2).

After oral glucose load, at 30, 60, 90 and 120 minutes,
serum insulin level increased significantly from fasting level
in both study groups (p < 0.01) (Figure 3).

Figure 4 shows comparison of the per cent change in serum
insulin response after oral glucose load in the lean and
centrally obese male subjects. The per cent change in serum
insulin level after oral glucose load of the lean subjects was
greater than that of the centrally obese male subjects at 30
minutes (p < 0.05) and at 60 minutes (p < 0.01).

DISCUSSION

In the present study, the range of HOMA-IR values in the
lean subjects was 1.4 to 2.5 and that of the centrally obese
subjects was 3.1 to 15.9. This finding also confirmed that
all centrally obese subjects participated in the present study
are insulin-resistant and all lean subjects are insulin sensitive

since the cut-off point for defining insulin resistance was
HOMA 22.6.°

After oral glucose load, there was a definite reduction in
blood pressures at 15 minutes, 30 minutes and 45 minutes
in both study groups. The fall in blood pressures was noted
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Figure 1: Blood pressure responses to oral glucose load in the lean (a) and centrally obese (b) adult male subjects * Significant difference in

values between baseline and time points (p < 0.05)
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Figure 2: Per cent change in systolic blood pressure responses to
oral glucose load in the lean and centrally obese adult male subjects
*indicates significant difference between two groups (p<0.05)
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Figure 3: Comparison of serum insulin responses to oral glucose
load in the lean and centrally obese adult male subjects * *Significant
difference in values between fasting and time points (p<0.01)

at 15 minutes but maximal fall was recorded at 30 minutes
after oral glucose load in both study groups. However, the
magnitude of SBP fall at all time points were less than
20 mmHg, thus all the lean and centrally obese adult male
subjects had no signs of postprandial hypotension. Then,
SBP, DBP and MAP of both groups rose again and finally
all BPs returned back to baseline values at 120 minutes.
When BP responses between the lean and the centrally
obese subjects were compared, the centrally obese subjects
exhibited a lesser per cent change in BP responses at
15 minutes and 30 minutes.

The reduction in blood pressure following an oral glucose
load found in the present study was in agreement with
the previous studies. In these studies, a significant fall in
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Figure 4: Per cent change in serum insulin responses to oral glucose
load in the lean and centrally obese adult male subjects. *indicates
significant difference between two groups (p<0.05). **indicates
significant difference between two groups (p<0.01)

BP was found at 15 minutes following oral glucose load
or a meal and reached maximal fall at 60 minutes. The
magnitude of fall in BPs was comparable with that of a
study in which the age range of the participants was found
to be similar to that of the present study.” Howevet, other
studies exhibited a greater fall in BPs than the present
study, as these studies were conducted in elderly (age of
>060 years).>'"!! Postprandial hypotension is recognized as a
very common clinically relevant disorder in eldetly persons.”

One of the proposed mechanisms for postprandial
hypotension is insulin-induced vasodilatation following a
meal by promoting NO release through PI3-K pathway.’
In the present study, a maximal fall in BP and significant
per cent change in glucose-stimulated insulin response
(626% in the lean and 344% in the centrally obese subjects)
were recorded at 30 minutes after oral glucose load. These
findings suggested that a fall in BP might probably be due
to splanchnic blood pooling following oral glucose load as
a result of insulin-induced vasodilatation in both groups.
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