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Research Article

Abstract: Background and objective: Alcoholism is common and
serious problem. Alcohol most commonly consumed in the form of
ethanol. The effects of alcohol are mainly caused by altering the
function of membrane proteins in many different cell types
especially cells of GIT, urinary tract, cardiovascular and nervous
system. Alcohol also causes alcoholic peripheral neuropathy.
Material and Methods: The study was conducted in the
department of physiology MR Medical College Gulbarga. The
study was conducted in chronic alcoholic’s subject and there age
matched control and in three groups of 30 subjects in each groups.
Group I — Normal healthy control, Group II — chronic alcoholic
without neuropathy, Group III — chronic alcoholic with neuropathy.
Nerve conduction study was carried out by using RMS- EMG,EP
machine manufactured by Recorders and Medicare System (P) Ltd.
The data was statistically analyses by using student unpaired’ test.
Result: Motor and sensory nerve conduction velocity was
compared with chronic alcoholic and healthy aged matched
controls. The both sensory and motor nerve conduction was
significantly decreased in chronic alcoholic without neuropathy and
with neuropathy. Conclusion: From our study we conclude that
alcohol addiction has adverse effect on the NCV Thus helps in
early diagnosis as well as prognosis of alcoholic neuropathy
Keywords: Chronic alcoholism, NCV, neuropathy.

1. Introduction

Alcoholism is common and serious problem. Alcohol
most commonly consumed in the form of ethanol. It is
consumed in different forms containing different
concentration eg — Beer (4% - 12%), wine (10 % - 15 %),
Rum (37.5 % - 75.5 %), Whisky (40 % - 55%).(1)
Ethanol has wide spread effects on the organ system of
the body. The effects of alcohol are mainly caused by
altering the function of membrane proteins in many
different cell types especially cells of GIT, urinary tract,
cardiovascular and nervous system.(2) Chronic
alcoholism is a pathological condition resulting from the
habitual use of alcohol in excessive amounts. Scientist
suggested that a minimum of 100ml of ethyl alcohol per
day for 5 years will precipitate the adverse effects.(3)
National family health survey (NFHS- 3) showed that
about 32% of total population is chronic user of alcohol.
The effect of alcohol on brain can occur by both direct
and indirect means.(4) Alcohol causes sleep disturbances,

numbnessand legs, wernicke’s syndrome and korsakoffs
syndrome which can occur due to the low thiamine (Vit-
B) levels. Korsakoffs syndrome affects memory and
prevents new learning from taking place. Alcohol also
causes alcoholic peripheral neuropathy.(5,6) Slowing of
motor nerve conduction and reduction in sensory nerve
action potential amplitudes in alcoholic neuropathy are
due to consequences of axon loss in chronic
alcoholism.(7) Alcoholic neuropathy also renders patient
susceptible to compression of peripheral nerves at
common sites of compartment including median nerve at
carpel tunnel, ulnar nerve at elbow and peroneal nerve at
fibular head(8). Nerve conduction study is a simple and
noninvasive test and measures how quickly electrical
impulses move along a nerve. Motor nerve conduction
(MNCYV) study is performed by electrical stimulation of a
peripheral nerve and recording from a muscle supplied y
this nerve. Sensory nerve conduction (SNCV)can be
measured orthoromically or antidromically.

2. Material and Methods

The study was conducted in the department of physiology
MR Medical College Gulbarga. The study was conducted
in chronic alcoholic’s subject and there age matched
control and in three groups of 30 subjects in each groups.
Group I — Normal healthy control, Group II — chronic
alcoholic without neuropathy, Group III — chronic
alcoholic with neuropathy. The age group of subjects was
between 40 — 60 years. A detailed case history was taken
for both control and alcoholic subject. Inclusion criteria
for chronic alcoholic was alcohol consumption of more
than 100ml daily for more than 10 years and without any
other diseases causing neuropathy as well as any other
neurological problem.

Methodology

Nerve conduction study was carried out by using RMS-
EMG,EP machine manufactured by Recorders and
Medicare System (P) Ltd. All tests were done in a quiet
room at a temperature of 26° to 30°C.
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Motor nerve conduction velocities in ulnar and median
nerves in upper limb and in deep peroneal and posterior
tibial nerves in lower limb were studied. The nerves were
stimulated per-cutaneously along their course where they
are relatively superficial. The skin resistance was reduced

by rubbing with spirit swab; the active electrode was
placed over muscle belly and reference electrode over
tendon. The intensity of stimulus was increased gradually
until the muscle action potential is viewed. Compound
muscle action potential is recorded.

Motor NCV (meters/sec.)= Distance between to 2 point of stimuli (mm)

Difference in latencies (msec)
Sensory nerve conduction velocities of ulnar and median nerves were studied, recording is made using ring electrodes.
Sensory NCV (meters/sec.) = Distance between the stimulating and recording site (mm)

Difference in latencies (msec)
The statistical analysis was done using student’s unpaired T- test.

3. Observation and Results

Tablel: Shows mean value and Standard deviation(S.D) of motor nerve conduction velocity(m/s)with right hand.

Nerve Group | Mean+S.D | Group Compared ‘P.’ V‘jﬂue and
significance
I 54.8+4.4 TandII <0.001 S
Right Median 11 48.6 +3.8 TandIII <0.001 S
1 45.1+4.5 ITandIII <0.001 S
I 53.9+4.9 TandII <0.001 S
Right Ulnar II 47.8 £4.5 TandIIT <0.001 S
111 454 +3.5 [andIII <0.05 S
I 51.8+2.9 TandII <0.001 S
Right Tibial 11 453+54 TandIII <0.001 S
111 39.8+4.6 [andIII <0.001 S
I 52.8+3.2 TandII <0.001 S
Right Peroneal II 454 +44 TandIIT <0.001 S
1 40.5+4.1 ITandIII <0.001 S

Table 2: Shows mean value and std.devition(S.D) of sensory nerve conduction velocity(m/s)with right hand.

Nerve Group | Mean+S.D | Group Compared ‘P.’ v.?llue and
significance

1 549+14 TandIl <0.001 S
Right Median 1T 46.6 +3.8 TandIIT <0.001 S
111 424 +3.5 TTandIIl <0.001 S
I 53.8+4 TandII <0.001 S
Right Ulnar II 454 +4.5 landIIT <0.001 S
11 42.6+4.4 TTandIIl <0.05 S

4. Discussion

A nerve conduction study is a test commonly used to
evaluate the function of the motor and sensory nerves of
the human body. It measures how quickly electrical
impulses move along a nerve. We observed that motor
nerve conduction velocity (MNCV) in median, ulnar,
tibial and peroneal nerves was decreased significantly
(p<0.001) in groups of alcoholic patients with and
without neuropathy; as compared to their age matched
controls. It is also seen that MNCV was significantly
decreased in chronic alcoholics with neuropathy; when
compared to chronic alcoholic without neuropathy. The
sensory nerve conduction velocity in median and ulnar
nerves was decreased in group of alcoholic patient with
and without neuropathy and statistically significant
(p<0.001) when compared with age matched controls.
Mawdsley and Mayer 1965(7), C.Coers and Hildefand
1965(9), Juul-Jensen and Mayer 1966 (10), Walsh and
McLeod 1970(11), M.Lefebvre D’ Amour, B.T. Shahani

1979(12), J.P Ballantyne and S. Hansen 1980(13), Matti
Hillbom and Arne Wennberg 1984 (14), H.J.De.Silva
2007(15) observed decrease in motor nerve conduction
velocity of median, ulnar, peroneal, and tibial nerves and
sensory nerve conduction in median and ulnar nerves in
patients who did not have any clinical evidence of
peripheral neuropathy. These matched with our findings.
However our study did not matched with observations of
Eileen Blackstaock, Rushworth and Dennis 1972(16),
E.B.Casey and Pamela 1970(17), who revealed that
maximum motor nerve conduction velocity was not
altered significantly and was within normal range.

The decrease in nerve conduction velocity in alcoholics
can be explained on the following basis:

1. Myelin is an electrically insulating material that
forms a layer, around the axon of a neuron. The
function of myelin sheath is to increase the speed of
conduction. It also prevents the leaking of electrical
current.
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. Alcohol causes increase in lipid permeability of
memdrane of astrocytes and oligodendrocytes.
Ethanol has been known to modulate ion channels
and receptors, such as GABA, NMDA, glycine
receptors, K+ channels and intracellular signaling
systems in neurons. Recent evidence shows that
alcohol also affects glial cells and alters neuroglial
interactions. It affects K+ channels on astrocytes and
astroglial gap junction permeability. This causes
increased leakage of action potential current down
the axon.(4)

. In Chronic alcoholism there is always some degree
of nutritional deficiency. Alcohol increases the
metabolic demand for thiamin because of its role in
the metabolism of glucose. Thiamine is important in
three reactions in the metabolism of glucose; the
decarboxylation of pyruvic acid, d- ketoglutaric acid
and transketolase. Lack of thiamine in the cells
prevents neurons from maintaining necessary ATP
levels as a result of impaired glycolisis. Many
alcoholics suffer from malnutrition as well as
impaired intestinal absorption of thiamine, and other
important cofactors for oxidative metabolism of
glucose. (18)

. An energy deficiency in Schwann cells causes
disappearance of myelin on peripheral nerves,
resulting in damage of axons and loss of function.
All this leads to increase in leakage of current and
slows signal transmission.

. Acetaldehyde formed during the ethanol metabolism
as toxic effect on peripheral nerves if it is not
metabolized quickly.(19)

. Damage to the nervous system takes place before
symptoms appear in individuals with chronic
alcoholism, beginning with segmental thinning and
loss of myelin on peripheral ends of the longest
nerves.(20)

S. Summary and Conclusion

® The present study was conducted to study nerve
conduction velocities in chronic alcoholics and
healthy controls.

¢ There was significant decrease in motor and sensory
nerve conduction velocities in chronic alcoholics
with and without neuropathy as compared to healthy
controls.

e NCV helps to detect alcoholic neuropathy, before
signs and symptoms appear.
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