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A study on comparison of hematological, autonomic and

respiratory parameters in male drinkers and non- drinkers of
Karukutty village, Kerala.

Kumar SS*, Angel J?, Elsa M?, Usha R* Mukkadan Jk®.
Abstract

The present study was undertaken to compare hematological, autonomic and respiratory parameters in male drinkers
and non- drinkers to create awareness and to popularize the knowledge of good/bad effects of drinking. Two hundred
and twenty two males with mean age 32+4 were involved in this study comprising of 110 chronic drinkers and 112
non-drinkers, who served as controls. Bleeding time was estimated by Duke Method clotting time was estimated by
capillary tube method. Measurement of blood pressure was performed by using sphygmomanometry. Pulse Oximeter
was used to measure saturation of hemoglobin (SPo and pulse rate. The analysis of data was done by SPSS 20.0.
Mean bleeding time was higher in drinkers than non-drinkers. In contrast Clotting time was lower in drinkers. Systolic
and diastolic pressure was almost equal in drinkers and non-drinkers. Pulse rate was slightly higher in drinkers than
non-drinkers. SPo, was equal in both drinkers and non-drinkers. We conclude that alcohol prolongs bleeding time
and shortens clotting time, however this is contradictory. Alcohol enhances pulse rate may be by decreasing vagal
activity and increasing sympathetic activity. Though alcohol causes vasodilation, we haven't observed any change in
blood pressure.Inspite of the fact alcohol consumption effects Spo2, no change is observed in spo2 in our study.
Hence this study merits continuing with higher sample size.
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Introduction _ :
However, there were no enough studies from India,

revealing the association of alcohol consumption with
BP and hypertension.?*

Alcohol consumption, even at very modest intake
levels, is associated with less lung restriction. 7
Moderate alcohol drinkers may have better lung
airways function than nondrinkers but heavier drinkers
had worse function.? It was reported that there was
also no evidence of an association between
consumption of alcohol and airway restriction.’

Kerala is the highest alcohol consuming state in
India.! Researchers has linked alcohol consumption to
more than 60 diseases. So Alcohol abuse is
becoming a public health concern among the adult
males of kerala. Heavy alcohol consumption is
associated with detrimental effects on many of the
body’s systems, as well as with an increased risk of
addiction, motor vehicle accidents, trauma, violence,
cancer, and suicide.”® Excessive alcohol consumption
shows toxic effects on the bone marrow; the blood

cell precursors; and the mature red blood cells 1% Sai sailesh kumar.G

(RBC's), white blood cells (WBC's), platelets and
plasma proteins. Heavy drinking can cause the
number of oxygen-carrying red blood cells to be
abnormally low. This condition, known as anemia, can
trigger a host of symptoms, including fatigue,
shortness of breath, and lightheadedness. Heavy
drinking makes platelets more likely to clump together
into blood clots, which can lead to heart attack or
stroke.? A decrease in the number and function of
WBC'’s increases the drinker's risk of serious
infection, and impaired platelet production and
function interfere with blood clotting, leading to
symptoms ranging from a simple nosebleed to
bleeding in the brain.* * Large amounts of alcohol are
known to increase blood pressure however different
drinking habits seem to have different effects on blood
pressure.5 It was reported that there is a level of
alcohol consumption, of approximately four drinks per
day, below which drinkers have either similar or lower
blood pressure levels compared to nondrinkers.®
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Investigations of large-scale observational cohorts
have suggested that light to moderate drinking may
be associated with decreased mortality rates and with
decreased risk of cardiovascular disease.* The
present study was undertaken to compare
hematological, autonomic and respiratory parameters
in male drinkers and non- drinkers to create
awareness and to popularize the knowledge of
good/bad effects of drinking.

Methods

Study design and participants

The present study was conducted in the department
of physiology in Little Flower Medical Research
Centre, Angamaly, Kerala, India. Two hundred and
twenty two males with mean age 32+4 were involved
in this study comprising of 110 chronic drinkers and
112 non-drinkers, who served as controls. Subjects
who were consuming alcohol for at least 5 years were
designated as drinkers and strictly non-alcoholic
drinks consumers were designated as control. The
purpose and procedure of the study were explained to
each subject. Written informed consent was taken
from all the participants. Study protocol was approved
by Institutional Ethics Committee of Little Flower
Medical Research Centre, Angamaly.

Hematological parameters

Bleeding time was estimated by Duke Method clotting
time was estimated by capillary tube method.'® In
duke method, a puncture is made on finger tip and the
time recorded when blood first appears. The blood is
carefully blotted every 30 seconds, with care begin
taken that the wound site is not touched. The time is
recorded when bleeding stops. The time interval from
onset of bleeding to stoppage of bleeding should be
reported as bleeding time. The Capillary Tube
Method involves collecting blood in a capillary tube
that does not contain anticoagulant. The timer is
started when the blood first enters the tube. The
outside of the tube is carefully wiped and every 30
seconds a piece of the tube is broken. The time is
recorded when a strand of fibrin appears between the
two pieces of capillary tube.™

Autonomic and respiratory parameters

Measurement of blood pressure was performed by
using sphygmomanometry.12 Pulse Oximeter is used
to measure saturation of hemoglobin and pulse rate.
Pulse Oximetry is a non-invasive method allowing the
monitoring of the saturation of hemoglobin and pulse
rate. The Oximeter uses oximetry to measure
functional oxygen saturation in blood. Pulse Oximeter
works by applying the sensor to a pulsating arteriolar
vascular bed, such as a finger or toe. The sensor
contains dual light source and a photonic detector.
Bone, tissue, pigmentation, and venous vessels
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normally absorb a constant amount of light over time.
The arteriolar bed normally pulsates and absorbs
variable amounts of light during the pulsations. The
ratio of light absorbed is translated into a
measurement of functional oxygen saturation (SpO2).
Because a measurement of SpO2 is depend upon
light from the sensor, excessive ambient light can
interfere with this measurement.

Pulse Oximetry is based on two principles

e  Oxyhaemoglobin and deoxyhaemoglobin differ in
their absorption of red and infrared light.

e The volume of arterial blood in tissue (hence light
absorption by the blood) changes during the
pulse.

The Oximeter determines SpO2 by passing red and
infrared light into an arteriolar bed and measuring
changes in light absorption during pulsatile cycle. Red
and infrared low — voltage light emitting diodes (LED)
serves as light sources; a photonic diode serves as
the photodetector. Because oxyhaemoglobin and
deoxyhaemoglobin differ in light absorption, the
amount of red and infrared light absorbed by blood is
related to hemoglobin oxygen saturation. To identify
the oxygen saturation of arterial hemoglobin, the
Oximeter uses the pulsatile nature of arterial flow.
During systole, a new pulse of arterial blood enters
the vascular bed, and blood volume and light
absorption increase. During diastole, blood volume
and light absorption reach their lowest point. The
Oximeter bases its SpO2 measurements on the
difference  between maximum and  minimum
absorption (measurements at systole and diastole).by
doing so, it focuses on light absorption by pulsatile
arterial blood, eliminating the effects of non — pulsatile
absorption by tissue, bone and venous blood.

Data collection

The preset study was conducted at 9 am in the
morning for the convenience of subjects. Two
investigators of our study performed the experiment
and collected data from the student at the same time.
Data analysis

The analysis of data is done by SPSS 20.0.
Independent sample t test is used for data analysis.
significant level (p value) is set as 5%.

Results

The analysis of data is presented in Table no: 1.
Mean bleeding time is higher in drinkers (81.8+38.10
sec) than non-drinkers (71.4+35.28 sec) (Figure no:
1). However this difference is statistically not
significant (p value 0.16). In contrast Clotting time is
lower in drinkers (262.46+84.89 sec) than non-
drinkers (264.26+94.72 sec) (Figure no: 2), which is
not statistically significant (p value 0.92). Systolic and
diastolic pressure is almost equal in drinkers and non-
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drinkers (Figure no: 3, Figure no: 4). Pulse rate is
slightly higher in drinkers (92.58+2.60 min) than non-
drinkers (89.3+11.35) (Figure no: 5). However this
variation is statistically not significant (p value 0.049).

SPo, (saturation of hemoglobin) is equal in both
drinkers and non-drinkers (Figure no: 6).

Drinkers Non-Drinkers p value
BT  (n | g1 643810 71.4+35.28 0.16
seconds)
CT (in
seconds) 262.46+84.89 264.26+94.72 0.92
SBP

115.8+7.85 115.64+13.02 0.941
(mmHg)
DBP 80.2+7.42 80.02+8.57 0.911
(mmHg)
PR 92.58+2.60 89.3+11.35 0.049
(minutes)
SPo2 (%) 0.99+0.01 0.99+0.01 0.574

Table no: 1 Mean values of hematological, autonomic
and respiratory parameters in male drinkers and non-
drinkers

Figure no: 1 Mean bleedi'rml.g time in drinkers and non
drinkers.
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Figure no: 2 Mean clotting time in drinkers and non
drinkers.
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Figure no: 3 Mean systolic blood pressure in drinkers
and non drinkers.
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Figure no: 4 Mean diastolic blood pressure in drinkers
and non drinkers.
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Figure no: 5 Mean pulse rate in drinkers and non
drinkers.
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Figure no: 6 Mean Spo, in drinkers and non drinkers

Discussion

Alcohol decreases platelet numbers in the blood
(thrombocytopenia) and also impaired platelet
function (thrombocytopathy).”> We agree with this
study as we have observed higher bleeding time in
drinkers than non-drinkers. However, alcohol-related
thrombocytopenia generally is transient, and platelet
counts usually return to normal within 1 week of
abstinence. The exact mechanisms underlying
alcohol-related thrombocytopenia remain unknown.
Some researchers have suggested that alcohol
intoxication itself, rather than alcohol-related
nutritional deficiencies, causes the decrease in
platelet numbers.* Alcohol intake has been shown to
have serious effects on some haematological
parameters which could predispose heavy alcohol
consumers to infections and bone marrow
malfunctions.™* The results of the various studies of
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the effects of ethanol on human platelets are
contradictory.*®

Light-to-moderate alcohol consumption is associated
with lower levels of coagulatory factors, but higher
intake is associated with impaired fibrinolytic
potential ® The factor VII concentration was lowest in
subjects who consumed the highest amount of
alcohol.™® An increase in alcohol consumption from
less than 1 drink per day to more than 5 drinks per
day caused a significant increase in factor 1X levels
with no effect on factor VII and factor VIl levels. On
the other hand, the increase in alcohol intake leads to
decrease in plasma fibrinogen concentration.'’
Fibrinogen rose less in persons who became drinkers
or remained drinkers and, mterestlngly, increased
more in persons who quit drlnklng 8 In the present
study we have observed slightly lower clotting time in
drinkers.

A moderate intake of wine is associated with a lower
risk of mortallty from all causes in persons with
hypertensron However heavy alcohol consumption
has an important effect on BP, and thus cessation of
alcohol consumption must be recommended as a
priority for hypertensive alcohol drinkers.?’ Alcohol
consumptlon has been shown to be a risk factor for
high Bp, 2 an effect which is reversible.”® It was
reported that there is a level of alcohol consumption,
of approximately four drinks per day, below which
drinkers have either similar or Iower blood pressure
levels compared to nondrinkers.® Some groups
recorded higher levels of systolic and diastolic BP
among alcohol drinkers than non-drinkers, and in
others it was reverse. However there is no consistent
association of alcohol consumption with blood
pressure “In the present study we haven't observed
any notable difference in systolic and diastolic blood
pressure between drinkers and non-drinkers. Blood
pressure is not increased in drrnkers probably
because of vasodilator effects of alcohol.”

It was reported that alcohol consumption increases
heart rate.”® In contrast some studies suggested that
alcohol consumption is associated with reduced vagal
activity.”® The reason for a positive association
between alcohol intake and heart rate is unclear but
possibilities include an increase in sympathetic
activity secondary to vasodilation or increased
calcium entering into cardiac myocytes.”’ Acute
increases in plasma alcohol increase heart rate and
sympathetic nerve act|V|ty We agree with these
reports as we have observed higher pulse rate in
drinkers.

Alcohol may reduce the affinity of hemoglobin for
oxygen. The reason for this effect is unknown. It is
possible that the fall in blood pH, though very small,
may be implicated.29 Drinking alcohol before retiring
resulted in lower arterial blood oxygen saturation
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(SpOy2) during the early half of sleep when compared
to the values on the alcohol-free day and drinking
alcohol with dinner.*® However we haven't observed
any notable difference in SpO, between drinkers and
non-drinkers.

Conclusion

We conclude that alcohol prolongs bleeding time and
shortens clotting time, however this is contradictory.
Alcohol enhances pulse rate may be by decreasing
vagal activity and increasing sympathetic activity.
Though alcohol causes vasodilation, we haven't
observed any change in blood pressure.Inspite of the
fact alcohol consumption effects Spo2, no change is
observed in spo2 in our study. Hence this study
merits to continue with higher sample size.
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