Indian J Physiol Pharmacol 1996; 40(2): 145-150

VASOPRESSOR RESPONSES IN AUTOSOMAL DOMINANT

CEREBELLAR ATAXIA

K. K. SINGH*, S. JAIN*, K. K. DEEPAK**, K. P, KOCHHAR*¥,
M. C. MAHESHWARI** AND S. K. MANCHANDA**

Departments of *Neurology and **Physiology,
All India Institute of Medical Sciences,
New Delht - 110 029

( Received on October 26, 1995 )

Abstract : Thirteen patients with autosomal dominant cerebellar
ataxia were investigated for autonomic functions using standard tests.
Patients showed no significant reduction in parasympathetic responses
as measured by heart rate response to slow breathing and Valsalva
manoeuvre. Measurement of blood pressure response to isometric
exercise, cold exposure and 70° head-up tilt showed a significant

decrease in sympathetic pressor response.
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INTRODUCTION

The inherited ataxias have remained a
controversial topic in regard to the classification
and nomenclature of these disorders. Various
classifications of dominantly inherited ataxias
have been put forth by different authors (1, 2,
3, 4, 5). The inherited ataxias constitute a
complex group of diseases. The main clinical
feature consists of disability due to the impaired
function of the cerebellum and its connections.
Many other clinical features secondary to the
involvement of other parts of the nervous
system, are wusually seen in various
combinations.

The loss of the cells of the intermediolateral
columns which extend from T1 to L2 in the
spinal cord, loss of small myelinated fibres in
the ventral roots and loss of neurons in the
dorsal vagal nuclei is likely to lead to autonomic
dysfunction in diseases that primarily affect the
central division of the autonomic nervous system
(6, 7, 8, 9). In patients of progressive Autonomic
Failure with Multiple System Atrophy;

hereditary ataxia

autonomic dysfunction
parasympathetic

alongwith the above neuronal loss, there are
usually features of olivopontocerebellar
degeneration combined with striatonigral
degeneration. The abnormal brainstem evoked
potentials found in these conditions have been
reported to be consistent with the pathological
changes in the pons and medulla (10).

Autonomic dysfunction has not been found
to be a common clinical problem in patients
with inherited ataxias. Roy et al (11) reported
autonomic dysfunction in 9 out of 25 cases
of hereditary and sporadic degenerative
ataxias. The aims of the present study were
to systematically investigate sympathetic
vasopressor responses in autosomal dominant
cerebellar ataxia (ADCA).

METHODS
Of the 65 sporadic and hereditary ataxia
patients tested for autonomic nervous function,
13 patients fulfilling the Harding's diagnostic
criteria for autosomal dominant cerebellar ataxia
(2, 12) were selected for this study alongwith
twenty healthy age and sex matched controls.
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All patients had plain X-ray skull including
craniovertebral junction and CT scan of head to
rule out craniovertebral anomaly, tumour or
hydrocephalus. Symptoms suggestive of
autonomic dysfunction were enquired into. All
subjects were screened to exclude diabetes
mellitus, adrenal and thyroid disorder, chronic
alcoholism and prolonged drug intake, factors
likely to alter the results of autonomic nervous
function tests.

An informed consent was obtained from the
patients after explaining the procedure in detail.
The subject adopted a comfortable posture. ECG
electrodes were placed and connected to the
Biorite (INCO, Ambala, India). The other
channel of Biorite was used to record respiration
through stethograph. The ECG (lead II) and
respiration were recorded throughout tests.
The following non-invasive tests were carried
out (13).

1. Isomeiric exercise . The subject pressed the
hand grip dynamometer for four min at 30%
of the maximal voluntary effort. Adequate effort
by all patients was ensured. Blood pressure
(BP) was recorded serially (at 1, 2, 4, 6 min) in
the contralateral arm. Heart rate was monitored
by ECG.

2. The cold pessor tesi : For this test, both feet
of the paticut were immersed in cold water at
10°C for 1 min (14). The BP and HR were
recorded simultancously at 1, 2, 5 and 10 min
after immersion.

J. Head-up tilt test : After recording the
baseline BP and HR while supine on the tilt
table, the subject (duly strapped) was passively
tilted head up to 70° in 15 sec and serial
recordings of BP at 0.5 min, 1 min, 2.5 min,
5 min (tilted), and 5.5 min (horizontal), 7.5 min
and 10 min were noted.

4. Heart rate variaiion with respiration

Patients were 1nstructed to regulate their
respiration to 6 breaths per min in the sitting
position. The ratio of the 6 longest to the 6
shortest R-R intervals was determined
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(E:I ratio). The difference between the maximum
and minimum heart rates was also calculated.

5. The valsalva maneuver : The seated subject
was asked to expire for 15 sec to raise and
maintain a pressure of 40 mm Hg in a closed
system. The Valsalva ratio (VR) was calculated
as the ratio of the maximum R-R interval during
phase IV to the minimum R-R interval during
the phase II.

Various indirect autonomic parameters
obtained from patients and controls were
compared by Student's unpaired ‘t’ test. P values
were calculated and considered significant when
P < 0.05.

RESULTS

The mean age of ADCA patients was 39+11
years. Only three patients had symptoms
suggestive of autonomic dysfunction. These three
patients had history of constipation, two of them
reported impotence and one of them had
hesitancy at micturition and precipitancy of
urine. Table I and II present the raw data of
autonomic responses. The controls were 20
normal subjects with no history of alccholism
(mean age 35+8). The control subjects did not
have any of the autonomic symptoms.

Comparison of patients and controls for
autonomic responses revealed that the two
had no significant differences for heart rate
response for five autonomic tests that we used.
The pressor response showed significant
differences. The diastolic pressure showed
significantly less rise during hand grip test and
cold pressor test (P<.001). A significant fall in
diastolic blood pressurc was noticed during
head-up tilt (P<.001). A significant less rise in
systolic blood pressure in both the tests
(hand grip test and cold pressor test) was seen
although at lower level of significance (P<.01).
Change in systolic pressure was not significantly
different in two groups during head-up tilt. The
values for E:I ratio, Valsalva ratio and 30:15
ratio were not different for controls and patients
(Table I, II).















