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Abstract: Sympathetic skin responsc (SSR) is a reflexly elicited potential of the sweat
glands, the afferent and efferent fibres of the reflex are cutaneous sensory fibres (if
the SSR is elicited by electrical stimulus) and sympathetic sudomotor fibres respectively.
Our earlier study mdicated that latency, besides duration and amplitude, of SSR of a
given normal individual showed significant variations between many trials of
stimulation, even in a single sitting. Since deep mspiration is also an effective stimulus
to elicite SSR, the present study was conducted to assess the influence of respiration
on SSR. Thirtyfour healthy students participated in the study. The skin of the forearm
of the dominant hand was stimulated by electrical square pulse and SSR was recorded
from the ipsilateral hand. SSR was elicited and recorded in each subject during the
varjous phases of respiration, namecly, encl expiration (EE), end inspiration (EI), mid
expiration (ME) and mid inspiration (MI). It was observed that the mean values of
SSR latency during these respiratory phases (EE : 1.59, EI: 1.51, ME : 1.55, and Ml :
1.56 sec) were similar, indicating that the normal respiration might not be responsible

for the observed interstimulation variations in latency in any given individual.
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INTRODUCTION

In many disease conditions, like diabetes
mellitus (1), Guillain-Barre syndrome (2),
rheumatoid arthritis (3), idiopathic autonomic
msufficiency (4), autonomic nervous system gets
affected. The main features of the autonomic
nervous system involvement are disturbances in
cardiac regulation, sweating and visceral
functions (5). The clinical tests like, Valsalva's
maneuver (6), lying to standing R-R interval
ratio (7), standing to lying R-R interval ratio
(8), render informations regarding
parasympathetic nerves. The blood pressure
responses to postural change, isometric exercise
and immersion in cold water, assess
predominantly sympathetic functions (1). The

sympathetic skin response

respiration

direct test for quantitatively assessing the
function of sympathetic nervous system in
human beings, namely the microneurography
is invasive and time consuming (9). The
abnormalities in sudomotor function of the
extremities may preceed any detectable
cardiovascular autonomic neuropathy (1). The
recently introduced method of testing the
latency of sympathetic skin response (SSR) is
noninvasive and provides a quantitative
measure of nerve impulse conduction in
sudomotor sympathetic fibres (10).

The SSR is elicited, in brief, by electrical
stimulation of cutaneous nerves. The afferent
impulses reaching the spinal cord subsequently
activate the postganglionic unmyelinated
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Statistical analysis : The means of SSR
latency obtained during the four respiratory
phases were compared by using one way
ANOVA. The minimum SSR latency was
compared with that of maximum seen
irrespective of the respiratory phases, of a
particular subject by Student’s paired t-test. A
p-value of less than 0.05 was considered to
denote statistical significance.
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subjects, were 1.59 + 0.22, 1.51 + 0.17,
1.55 £ 0.17 and 156 = 0.26 sec respectively
which were statistically similar (ANOVA, F, 4,
=1.038, P=0.378). However, the paried t-test
revealed that the minimum value of SSR
latency was significantly (P< 0.001) different
from the maximum value of SSR latency of any
given individual.
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Recording of SSR during mid expiration (A), end expiration (I3), mid inspiration (C), and

end inspiration (D). Top trace iy AB,C, and D shows respiration (upward: expiration,
downward: inspiration). Bottom trace in A,B,C, and D shows SSr. Vertical calibration:

500 microvolt; horizental calibration: ! sec.

RESULTS

The latency values of SSR obtained during
the various phases of respiration, showed
interstimulation variation in all the subject
studied (Table I). Even within a given
respiratory phase the SSR latency value of any
given individual was not the same each time
stimulated. In fact, each SSR latency value of
any individual seen in Table I is the average of
2-3 trials recorded during the particular
respiratory phase.

The mean = SD values of SSR latency
obtained during EE, EI, ME and MI for all

DISCUSSION

The values of SSR latency obtained in the
present study (range: 1.15-1.59 sec) are similar
to those reported for adults. Elie and
Guiheneuc (14) reported a mean SSR latency of
1.5 sec and Shahani et al (10) reported a mean
value of 1.4 sec. Our earlier study (un-
published) have shown that the values of SSR
latency were similar in different age groups
between 15 and 60 yr and there was no sex
difference of SSR latency in any group studied.

The difference between the maximum and
minimum values of SSR latency of any given
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latency observed in the present study might not
be happening in the conduction in the afferent
and efferent nerves since interstimulation
variation in the conduction velocity is not
commonly reported. The interstimulation
variations in the latency and amplitude of SSR
were greatly minimized by the use of another
simultaneously applied stimulus which may be
possibly doing the ‘preconditioning’ of the
central neurons (14). Thus the interstimulation
latency variation in the present study might be
ocrurring in the CNS processing of SSR. Since
not much details are known regarding the
variation in the depolarization of the sweat-
glands, its possible role in the interstimulation
variation of SSR latency is also not ruled out.

Respiratory modulation of the activity of
sympathetic neurons in CNS is well
documented. Johnson and Gilbey (13) observed
that the sympathetic neurons of tail blood vessel
in rats were firing mainly during expiration and
the activity was influenced also by the lung

Human Sympathetic Skin Response

inflation cycle. However, the mean values of
SSR latency during the various phases of
respiratory cycle obtained in the present study
were not significantly different. The data of SSR
latency also indicated that neither the
maximum nor the minimum latency value
occurred in any particular respiratory phase.
Besides, in a recent study, the sympathetic
activity of human skin nerves did not show any
respiratory rhythm but exhibited irregular
bursts (9). Thus, it was clear that the
respiratory phases of quiet breathing did not
have any apparent modulation on the
sympathetic efferent neurons of SSR.

To summarize, in the present study there
was significant interstimulation variation in
SSR latency of any given individual. The
different respiratory phases were not possibly
responsible for such interstimulation variation.
Incidentally, this study also provides the normal
values of SSR latency for the population
studied.

REFERENCES

—

Tarsy D, Freeman R. The nervous system and diabetes.
In “Joslin's Diabetes Mellitus” Kahn CR, Weir GC,
eds. 13th edn. Lea & Febiger, Philadelphia, 1994; pp.
794-816.

2. Polinsky RJ, Martin JB. Disorders of the autonomic
nervous system. In “Harrison’s Principles of Internal
Medicine” Isselbacher KJ, Braunwald E, Wilson JD,
Martin JB, Fauci AS, Kasper DL, eds. 13th edn.
McGraw-Hill, Inc., New York, 1994; pp. 2344-2347.

3. TandJ, Akin S, Beyazova M, Sepici V, Tan E. Sympathetic
skin response and R-R interval variation in rheumatoid
arthritis. Am J Phys Med Rehabil 1993; 72; 196-203.

4.  Saper CB. Autonomic disorders and their management.
In “Cecil Textbook of Medicine, Wyngaarden JB, Smith
LH, Bennett JC, eds. 19th edn. Saunders Company,
Philadelphia, 1992; pp. 2091-2098.

Admas RD,Victor M. Principles of Neurology: Disorders
of the autonomic nervous system, Fifth Edition.
McGraw-Hill Inc., New York, 1993; pp. 457—479.

6. Watson WE. Some circulatory response to Valsalva’s
maneuver in patients with polyneuritis and spinal
cord disease. J Neurol Neurosurg Psychiatry 1962; 25;
19-23.

7. Ewing DJ, Campbell IW, Murray A, Neilson JMM,
Clarke BF. Immediate heart-rate response to standing:
Simple test for autonomic neuropathy in diabetes. Br
Med J 1978; 1; 145-147.

.:1

8. Rodrigues EA, Ewing DJ. Immediate heart rate
response to lying down: Simple test for cardiac
parasympatheti-damage in diabetes. Br Med J 1983,
287; 800.

9. Fagius J, Traversa R. Human sympathetic nerve
activity to glabrous skin does not increase during
simulated diving. Acta Physiol Scand 1994; 152; 249—
258.

10. Shahani BT, Halperin J, Boulu P, Cohen J. Sympathetic
skin response - a method of assessing unmyelinated
axon dysfunction in peripheral neuropathies. J Neurol
Neurosurg Psychiatry 1984; 47: 536-542.

11. Shahani BT, Day TdJ, Cros D. RR interval variation and
the sympathetic skin response in the assessment of
autonomic function in peripheral neuroputhy. Arch
Neurol 1990; 47: 659-664.

12. Cronin KD, Kirsner RLG. Diagnosis of reflex
sympathetic dysfunction. Use of skin potential response.
Anaesthesia 1982; 37: 848-852.

13. Johnson CD, Gilbey MP. Sympathetic activity recorded
from the rat caudal ventral artery in vivo. J Physiol
1994; 476: 437-442.

14. Elie B, Guiheneuc P. Sympathetic skin response:
normal results in different experimental
conditions. Electroenceph Clin Neurophysiol 1990; 76:
258-267.



