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ABSTRACT
Background and Objectives: Low blood glucose levels have 
been associated with a hostile behaviour.  The individuals who 
show aggressiveness and hostility are more likely to develop 
hypertension and cardiac diseases. The future hypertension 
has been linked with a high cardiovascular reactivity to stress. 
We have investigated the association of the blood glucose lev-
els with the Cardio Vascular Reactivity (CVR) to stress.

Methods: Forty six volunteers were subjected to stress (which 
was induced by the cold pressor task) in the fasting state and 
again, half an hour after the ingestion of 75 grams of glucose. 
The CVR in both conditions was compared in terms of an in-
crease in the heart rate and the blood pressure.

Results: The resting pulse was lower and the blood pressure 
was higher in the fasting condition, as compared to the values 
which were obtained in the ½ hour post-prandial condition. The 
CVR to stress was significantly higher in the fasting condition.

Interpretation and Conclusion: The increased resting heart 
rate and the decreased resting blood pressure in the ½ hour-
Post-Prandial (PP) condition was due to the higher levels of 
histamine in the post-prandial state. Low blood glucose levels 
are associated with a higher CVR to stress. This suggests that 
the persons are prone to develop future hypertension, those 
with frank hypertension, and the chronic pain sufferers should 
avoid prolonged fasts, in order to lower their CVR to the stress 
stimuli which are encountered in the daily life.            
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InTROduCTIOn
An increased Cardio Vascular Reactivity (CVR) to stress has been 
linked to a future hypertension, which is a risk factor for myocar-
dial infarction, stroke, renal failure, and total mortality [1]. Hyper-
tension and heart diseases have been associated with aggres-
siveness and hostility [2], which, in turn, have been correlated 
with low blood glucose levels [3]. No direct comparison has been 
made between the CVR in fasting and post-prandial conditions.

In this study, we investigated the variations in the CVR to the Cold 
Pressor Task (CPT), in fasting and half-hour post-prandial (½hr 
PP) conditions. Two episodes of CPT were performed. The first 
episode was performed in the fasting condition (with plasma glu-
cose levels between 70-100 mg/dl). The second episode of CPT 
was conducted half-hour after an oral intake of 75 gram glucose 
in 300 ml water (with plasma glucose levels of less than or equal 
to 200mg/dl). Since the blood glucose usually peaks at half an 
hour after the ingestion of glucose, the second episode of CPT 
was performed after this time, to obtain a maximum difference 
in the CVR. Oral glucose was given instead of a regular meal, so 
that the difference in the CVR could be attributed solely to the 
increase in the blood glucose levels. 

METHOdS

Selection of the volunteers
The protocol of this experimental study was approved by the ethics 
committee of the Teerthanker Mahaveer Medical College and Re-
search Centre. A convenience sample was selected from among 
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the student volunteers who were enrolled in the various courses 
at the Teerthanker Mahaveer University, Moradabad, U.P, India. 
72 subjects were selected from among 117 healthy male volun-
teers (of the age group of 18-25years), who were non-smokers 
and teetotallers  with a Body Mass Index (BMI) of 18.5-24.9 kg/
m2.  The volunteers with a resting heart rate of > 90/min and a 
resting blood pressure of ≥150/90 mm Hg were excluded from the 
study, to eliminate the subjects with a pre-experiment sympathetic 
stimulation. 

Written informed consents were obtained from the selected volun-
teers before   the start of the study. The participants were asked to 
report at 8am, at least 8 hours after the last meal.

estimation of the Plasma Glucose
2 ml of blood was taken from each subject, 5 min before perform-
ing the CPT. Since two episodes of CPT were conducted on each 
subject (one in fasting and the other in the ½ hours PP condi-
tion); blood samples were collected twice from each subject. The 
plasma glucose was estimated by the O-toluidine method [4]. A 
sympathetic stimulation occurs as the plasma glucose level falls 
below 70 mg/dl. Since the sympathetic stimulation is known to 
increase the CVR, the experimental observations from the subjects 
with fasting plasma glucose levels of < 70mg/dl were not included 
in the statistical analysis. This ensured that the increase in the heart 
rate and the blood pressure, which occurred after the performance 
of the CPT, was solely due to the sympathetic stimulation which 
occurred in response to the stress which was induced by the CPT, 
and not due to the sympathetic stimulation which occurred in re-
sponse to the low blood glucose levels.
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For convenience, only the differences in the pulse (dPulse) and the 
systolic (dSBP), and diastolic (dDBP) blood pressures, which were 
obtained on performance of the CPT, have been presented. The 
dPulse and the dSBP values were significantly lower in the ½ an 
hours PP condition. Although the dDBP value was lower in the ½ 
an hours PP condition, the difference was not significant.

dISCuSSIOn
The increased heart rate and the decreased blood pressure which 
were observed in the ½ an hours PP condition [Table/Fig-1] were 
due to the histamine induced post-prandial tachycardia [6] and 
vasodilatation [7].

This study showed a decreased CVR in the ½ an hours PP condi-
tion as compared to that in the fasting condition. The histamine 
level increases in the PP state, and it has been shown to have 
an analgesic effect via the H3 receptor [8-10]. Recently, sweet 
taste-induced analgesia  was demonstrated in humans by doing 
a functional MRI [11]. The decreased pain sensitivity which is pro-
duced by the above phenomena may lead to a decrease in the 
CVR in the ½ an hours post-prandial state.

The decreased CVR in the ½ an hours PP state suggests an in-
take of frequent small meals by the persons with borderline or 
frank hypertension, and by the chronic pain sufferers.

COnCLuSIOnS
The comparison of the CVR in the fasting and the ½ an hours PP 
states showed a decreased CVR in the post-prandial state. This 
suggested that the persons with a high risk for future hyperten-
sion should refrain from prolonged fasts, to avoid large fluctua-
tions in the blood pressure in response to small stimuli, which 
may elevate the risk of a future hypertension.
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The observations from the subjects with fasting plasma glucose 
higher than 100 mg/dl and/or with the ½ hour PP plasma glucose 
higher than 200mg/dl were excluded from the study, as such high 
glucose levels could have occurred due to an impaired glucose 
tolerance.

The method of Performing the Cold Pressor Task
The cold pressor task was performed on each subject in the fast-
ing condition and again, ½ an hour after the ingestion of 75 g glu-
cose in 300 ml water (½ hour PP). CPT was performed as was 
described by Kumar et al., [5], keeping the time of immersion of 
the non-dominant hand in a circulating water bath as 2 min. The 
temperature of the water bath was maintained at 0-1ºC. The heart 
rate and the blood pressure were recorded manually, before and 
immediately after the performance of the CPT.

On the basis of the plasma glucose levels and the time of immer-
sion, these exclusion criteria were followed:

•   The subjects with fasting plasma glucose lower than 70 mg/dl 
(nine), or more than 100 mg/dl (one).

•     The subjects with  ½ an hr PP glucose higher than 200 mg/
dl (three).

•    The subjects with a total time of hand immersion in the cold 
water bath of less than 90secs during the CPT (thirteen).

Thus, the data analysis was carried out on the observations which 
were obtained from 46 subjects.

STATISTICAL AnALySIS
Microsoft Excel 2007 was used to analyze the data. The data 
which were obtained in the fasting and the ½ an hour PP states 
were compared by using the Student’s t-test. A p-value of <0.05 
was considered to be significant.

RESuLTS
The observations from the 46 subjects have been summarized in 
[Table/Fig-1]. Part A of the table shows the basal parameters which 
were recorded before conducting the CPT. A highly significant rise 
in the plasma glucose levels was recorded in the ½ an hour PP 
condition as compared to that which was obtained in the fasting 
condition. The mean pulse was significantly higher and the mean 
systolic and diastolic blood pressures were significantly lower in 
the ½ hours PP condition. Part B of the table has compared the 
CVR parameters in the fasting and the ½ an hour PP conditions. 

[Table/fig-1]: Comparison of Parameters in Fasting and Half-Hour
 Post-Prandial Conditions

Part a: basal 

Parameters Fasting Post-Prandial

Age (Years) 20.44± 2.23 same

BMI ( kg/mm2) 21.61± 2.34 same

W/H Ratio 0.86±0.04 same

PlasmaGlucose (mg/dl) 88.37 ± 8.03 153.35 ±14.08

Pulse (/min) 76.84 ± 7.26 82.51± 6.68

SBP (mmHg) 122.28 ±  9.99 118.05 ±9.33

DBP (mmHg) 81.72 ± 5.83 78.47 ±5.36

Part-b: Cardiovascular reactivity

dPulse (/min) 8.09 ± 7.47 6.53± 5.97

dSBP (mmHg) 5.58 ± 4.99 3.26  ± 4.21

dDBP (mmHg) 5.86 ± 5.35 4.93 ± 5.40
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