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Abstract: This study was conducted to detennine changes. if any, in Brain stem
auditory evoked responses (BAEP's) during the cold pressor test (CPT) in healthy
human subjects. Thirteen subjects (age 18-25 yrs) were selected for the study. Their
BAEP's were recorded using standardized technique employing 10-20 international
electrode placement system and sound click stimuli of specified intensity. duration and
frequency. The standard CPT was perfonned in the non-dominant hand and the BAEP's,
heart rate and blood pressure were recorded before and during the CPT. The values of
absolute peak latencies and a;nplitude of evoked responses were statistically analysed.
The amplitude of wave V showed a significant increase (P<0.05) during the CPT
(0.47±0.203 and 0,37±0.174 !lv before and during CPT respectively). This could be
due to interaction of activated central ascending monoaminergic pathways or nociceptive
afferents with the midbrain auditory generator so as to increase it's activity.
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INTRODUCTION

In healthy human subjects, the cold pressor test
(CPT) increases the heart rate, blood pressure and
induces acute cold pain. The CPT was first described in
1932 (1) and since then is not only being used to evaluate
sympathetic neural control of the peripheral and coronary
circulation in humans (2) but als0 for studying analgesic
effects of various therapeutic procedurcs (3).

IL is not well established whcther pain associated
with CPT modifies or interacts with general sensory
processf's. but cross modality interaction between pain
perception and other stimuli have been reported (4).
Reports from this laboratory have already shown
interaction of cold pain with sensory neiJral conduction.
(Cold pain caused a reduction in the contralateral median
nerve conduction, before and during CPT, values of
conduction velocity being 57.8±5.1 m/sec and 56.6 ±5.0
m/sec respectively) (5) as well as cortical interaction
of chronic pain with cognitive functions (6). As the CPT
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causes an inc~ease in sympathetic neural outOow (7)
with concomitant activation of the central ascending
monoaminergic system, it was interesting to find out if
there is an interaction of cold pain with auditory
pathways.

METHODS

Thirteen healthy male volumeers (age 18-25 yrs)
were selected for the study. Informed consent was
obtained from all of them. A thorough ENT check up
was done to rule out any ear pathology.

All the experiments were performed in the sitting
position. in an air conditioned. sound proof room.
BAEP's, heart rate and blood pressure were recorded
before (base line values) and during the CPT.

The BAEP's were recorded using standardized
technique (7.8), Click Stimuli (1024 clicks) of intensity
70 db above nonnal hearing threshold, at the rate of
lO/s and of 0.1 ms duration were presemed monuaurally.
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Before During

HEART RATE 74.22 ± 11.06 91.38 ± 19.57·
(per min.)

SYSTOLIC B.P. 117.23 ± 8.50 144.92 ± 10.57·
(mm of Hg)

DIASTOLIC B.P. 72.92 ± 7.60 92.15 ± 10.18·
(mm of Hg)

·P< 0.01

V
III

.)J0-3~V

lms

TABLE II: Cardiovascular parameters before and
during the cold pressor test (Mean±S.D.).

The other car was masked by noise-40 dB HL. These
clicks were generted by passing 0.1 ms square pulses
through shielded head phones with the alternating
polarity. The active (+ve) electrode was placed over
Ihe vertex (Cz) and the reference electrode at the
ipsilateral ear lobule (Ai). The skin to electrode
impedance was kept below 5 K ohms. The signals picked
up by these electrodes were filtered, amplified, averaged
and displayed on the screen of Neuropack 2 plus Evoked
Potential Recorder (Nihon Kohder., Japan). Heart rate
was recorded by ECG lead II and blood pressure by
aneroid sphygmomanometer.

The CPT was performed by dipping the non
dominant hand up to the first wrist crease in ice cold
water (maintained at a temp. of 2±1°C). The subjects
were asked to relax and to refrain from muscular activity.

The data w~re statistically analysed using the
ANOVA and TUKEY procedures.

RESULTS

During the CPT there was significant increase in
the amplitude of wave V as well as VII ratio of BAEP's
(Table I) and the heart rate and blood pressure (Table
II). However, no significant change was found in the
absolute peak latencies and interpeak latencies of the
BAEP's.

TABLE I: Values of absolute peak latencies. interpeak latencies
and amplitude of waves of BEAP's before and during
the cold pressor tcst (Mean±S.D.).

BEAP waves Before During

Absolute peak latencies (ms)

I 1.55 ± 0.146 1.54 ± 0.129

II 2.61 ± 0.119 2.62 ± 0.099

III 3.64 ± 0.175 3.64 ± 0.138

IV 4.84 ± 0.150 4.85 ± 0.132

V 5.46 ± 0.190 5.46 ± 0.204

Inter peak latellCies (ms)

1& 1II 2.09 ± 0.135 2.10 ±0.158

III & V 1.82 ± 0.136 1.82± 0.140

1& V 3.92 ± 0.155 3.92 ± 0.186

Amplitude ([.lv)

I 0.44 ± 0.180 0.45 ± 0.225

V 0.37 ± 0.174 0.47 ± 0.203·

VII 0.88 ± 0.245 1.52 ± 0.897·

·P<O.05

V

fig. 1: Represcntativc tracings of BAEP's of one of the subjects,
Upper panel before and Lower panel during CPT. Wave
V shows increase in amplitude during CPT.

DISCUSSION

In the present study the baseline values of the
BAEP's are comparable to those reported by other
workers in similar age group of subjects (7). The main
finding of the present study is that CPT induces a
significant elevation of amplitude of wave V of BAEP's
(Table I) along with the heart rate and blood pressure
(Table II). This increase in heart rate and blood pressure
has been attributed to the increased sympathetic neural
activity that occurs during the CPT (9).

In general the amplitude of the components of
evoked response are proportional to the number and
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size of fibres that are depolarised and therefore provide
an estimate of the amount of active neural tissue that is
functioning (10). Wave V represents the volume
conducted electrical activity in the midbrain and is
generated by the inferior coUicular component of auditory
pathways (midbrain generator) (8). Thus the increase
in the amplitude of wave V can be allributed to the
increased activity of the neural tissue of this generator.

The facilitation of the inferior collicular auditory
generator during the CPT might be due to interaction
of activated central ascending monoaminergic pathways
within the vicinity of this generator.

It could also be explained on the basis of direct
or indirect interaction of specific pain pathways in the
brainstem with the midbrain generator. The cold pain
may interact with specific sensory pathways either
directly or by causing general arousal (II). However,
further studies in this field may reveal the mechanism
of interaction.
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