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Abstract
INVESTIGATION OF THE ROLE OF PHYSIOLOGICAL INDICES
AS PREDICIORS OF SODIUM IACTATE RESPONSE
by
Patrick Michael Murphy
Adviser: Professor Solomon Steiner
There is a steady increase in the nunber of
investigators who use physiological stimuli to induce an
anxiety or panic response. In addition, there has been
prolification of criteria set to identify the response. The
purpose of the experiments described here was to employ a well
standardized method of eliciting a report of panic and to
depict a model for interpretation of physiological data as
its' predictor. Subjécts who report spontanecusly occurring
attacks reliably report similar response to the infusion of
Sodium Lactate. The reliability of this physiological
challenge test should allow for greater standardization in the
laboratory description of the actual physiological events
occurring during the spontaneous attacks.

These experiments attempt to ascertain the pattern of
physiclogical response relative to the dose of lactate
received by those who do respond. All subjects included in
these experiments reported a response which they rated as
significantly similar to their naturally occurring attacks.
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The first experiment attempts to correlate individual
response systems with the subjects' statement that they are
experiencing panic. The peak respiratory rate occured within
fifteen seconds of response in all cases. The peak heart rate
rise of 20 beats occurs within thirty seconds of
response. Minute ventilation rose an average of 2.0 liters
within sixty seconds of response.Skin conductance level rose
sharply in half the cases and dropped sharply in the other
half following lactate onset.

The second experiment is based on the post hoc
definition of two subgroups. Those who responded in the first
ten minutes and those who responded in the second ten minutes.
Time was divided into protocoled ten minute epochs. Within
each epoch, group means were used to evaluate the probability
that the distributions were significantly different.

Skin conductance level was significantly lower for the
early panickers prior to any invasive technique but switched
during the second ten minutes. After the second ten minutes,
skin conductance level was reduced from baseline for late
responders but was increased for early group.

Respiratory frequency was the most significant
discriminator between the two groups. With information on the
minute ventilation , the results indicated that the early
panickers were at their peak levels when they reported panic
and the late panickers had passed their peak and had begun to
decelerate.

iv.
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1.0 Introduction
1.1 General Introduction

The texrm psychophysiology has been accepted to define a
research orientation within physiological psychology which
limits its methods to those which are non-invasive. They are
directed at the study of the whole, functioning, physiological
system. While facing a reduction in the basic terms in which
it may explain biological phenomena, psychophysiology
increases the ability of physiology to be heuristic for a
wider range of psychological questions. The acceptance of
methodological limitations in the physiological investigation
of psychological problems is often followed by a dearth of
useful answer to questions which are more efficiently
addressed with traditional methods. There is a lag time for
adequate psychological theories to be formilated as well as
reliable biological investigatory techniques to be developed.

In 1884, William James stated that "the bodily changes
follow directly the perception of the exciting fact, and that
our feeling of these same changes, as they occur, is the
emotion." James's use of a concentrically organized
perception with the use of the present tense, is somewhat
difficult to support with ex post facto techniques. In the
1920's, Walter Cannon initiated a series of experiments which
provide the classic model for the testing of the physiological

facts in concomitance with James's ideas.




By disconnecting the external sensorium, Cannon
essentially turned physiological psychology fram an afferent
to an efferent model. Although this did not increase
theoretical validity, it did maintain equity for physiological
determinism and produce functional neurophysiology. Edward
Boring and his associates attempted to supplyv a unifying
theory while stressing empirical methodology. The works of
these psychologists aimed at putting psychological contracts
in terms of hierarchally organized system.

According to activation theory, global unidirectional
changes in physiological activity accompany varying states of
emotional arousal (Duffy, 1962; Malmo, 1959; Lirdsley, 1951).
ILacy cdbserved (lLacy, 1967; c.f. Coles, Jennings and Stern,
1984), however, that while some behavioral manipulations such
as mental arithmetic produce the classic pattern of
physiological arousal (e.g., increases in both HR arnd
electrodermal activity), other manipulations such as those
involving perceptual processing produce 'directionally
fractionated' response patterns (simultaneous decrease in HR
and increase in electrodermal activity). The phenomenon of
directional fractionation cannot be adequately explained by
arousal theory. Subsequent investigations have demonstrated
the directional fractionation of physiological responses both
within (e.g. among components of the cardiovascular system) as
well as between physiological systems to a variety of
psychological stressors.




Lacy (1959) was also one of the first investigators to
systematically explore and verify the large individual
differences in the patterning of physiological reactivity
elicited by stressful conditions. Two basic principles have
emerged from this work: Stimulus-Response Specificity and
Individual Response Stereotype. The concept of Stimulus -
Response Specificity refers to the cbservation that an
individual's pattern of physiological response will vary as a
function of the stimulus conditions but will tend to remain
stable with repeated replications of the same stimulus
configuration. Furthermore, it wgas postulated that the
specific pattern of activity in response to a particular
stimilus situation would, more or less, be cbserved in most
individuals. The formulation of this hypothesis provided the
impetus for much of the early work regarding the
differentiation of the emotions based on psychophysiological
measures (e.g. Ax, 1953; Engel, 1959, Engel, 1972). The
concept of Individual Response Stereotype, on the other hand,
refers to the observation that individuals tend to respond in
stereotypical, or idiosyncratic, fashion to a wide variety of
stimulus situations both in terms of patterning of
physiological activity ("Response Stereotype") and in terms of
a single response system that responds disproportionally
("response Specificity"). Engel (1960) and Engel and Bickford
(1961) demonstrated the coexistence of both Stimulus-Response
Specificity and Individual-Response Stereotype intra -




individually. This indicates that cbserved physiological
responses are determined by factors related to both the
stimulus conditions and the individual.

1.2 cardiovascular Psychophysiology

1.21 Cardiac-Samatic coupling

Cbrist and his coworkers (Obrist, 1968; Obrist, Webb and
Sutterer, 1969; Obrist, Webb, Sutterer and Howard, 1970;
Obrist, 1981) have provided strong empirical evidence
indicating that under normal, resting conditions, heart rate
and samatamotor activity are tightly coupled. Simply stated,
an increase in somatomotor activity leads to an increase in
heart rate. This serves to supply the additional oxygen and
nutrients (i.e. blood flow) required by the working muscles of
the active organism. Inhibition of somatomotor activity, on
the other hard, reduces metabolic requirements and lead to a
reduction in heart rate.

1.22 Heart Rate Tevels

White and Gilden (1937) were among the first to cbserve
that anxious patients have higher heart rates than normal
subjects. Similarly, Kelly and Walter (1968), found that the
resting heart rate of 41 patients with chronic anxiety state
tobe97bpmasccmparedto74bpmforagrcuqu 60 normal
subjects. Several other investigators have reported
tachycardia associated with anxiety (Iader and Wing, 1966
;Glickstein, 1957).

Liebowitz, et. al. (1984) have recently demonstrated that




patients diagnosed with panic disorder display higher resting
levels of heart rate prior to sodium lactate infusion compared
to normal controls. Furthermore, patients who go on to have
panic attacks during the infusion have higher resting heart
levels than those panic disorder patients who do not
experience a panic attack during the infusion. Liebowitz et.
al. (1984) interpreted this finding as indicating that
patients with panic disorder are in a chronic, hyperadrenergic
state and that those patients who respond to sodium lactate
infusion with a panic attack must be adrenergically 'primed’
to panic.

Using 24-hr. ambulatory monitoring of heart rate, Roth
(1976) reported positive correlations throughout the day
between levels of stress and increased heart rate. In
addition, patients in their study with neurocirculatory
asthenia, a condition which overlaps various categories of
anxiety disorder, were found to experience significantly more
tachycardia and cardiac arrhythmias during routine activities
and during sleep than did normals.

Freedman, Tanni and Ettedgui (1985) and Taylor (1984)
have recently conducted ambulatory monitoring studies of panic
disorder and agoraphobia. Both studies demonstrated that
panic attacks occurring under conditions of naturalistic
stress are associated with significant and "“paroxysmal"
increases in heart rate.

In the study reported by Freedman, et. al. (1985), panic




disorder patients were compared to controls on measures of
heart rate, finger temperature and self-rated anxiety
throughout a 24-hr period. During this period, eight
spontaneous panic attacks were reported by patients. The
results indicated no difference between patients between
patients and controls or between patients who experienced a
panic attack and those who did not, in respect to tonic levels
of physiological activity or self ratings of anxiety
throughout the 24-hr. period. However, substantial increases
in heart rate and vasomotor activity were observed during
panic attacks. The finding that mean heart rate levels for
patients and controls did not differ significantly in the
natural setting is in direct contradiction to the finding of
elevated resting heart rates in laboratory studies of panic
disorder patients in comparison to rnormal controls (Kelly,
Michel-Heggs and Sherman, 1971; Freedman, Ianni and Ettedgui,
1984; Liebowitz, et.al.1984). This suggests that differences
in resting heart rate levels observed in laboratory studies
may result from greater levels of anticipatory anxiety in
patients as compared to controls.

Tyrer, lee and Alexander (1980), for example, have
reported significant, positive correlations in groups of
patients with anxiety neurosis and hypochondriasis between
subjective ratings of heart rate and actual heart rate during
exposure to anxiety provoking films. Patients with phobic

anxiety (agoraphobia accurately perceive variations in their




heart rate. Schandry (1980) found that subjects classified as
good perceivers of spontanecus fluctuations in heart activity
scored significantly higher on Spielberger's State-Trait
anxiety inventory and on a test of emotional ability then did
subjects classified as poor perceivers. In view of the
putative role of variations in autonomic nervous system
activity in the experience of emotion, further research into
the perception of autonomically mediated functions in patients
with anxiety disorders seems warranted. Recent advances in
the development of methods and procedures for assessing
visceral perception (e.g. Papillo, Tursky and Friedman, 1981;
Katkin, et. al.,1984;lacroix, 1984) may be usefully employed
in the study of clinical anxiety.

Few studies have been reported which explore the
possible connection between the anxious patients' frequent
camplaint of "palpitations" or "skipped beats" and actual
dysrhythmia. The experiments of Lown (1979) have shown that
stress is capable of inducing ventricular arrhythmias in
experimental animals and that manifestation of these
disturbances requires intact vagal imnervation. Shear et. al.
(personal communication) also cbserved an increase, although
not at significant levels in both atrial and ventricular
arrhythmias in patients with panic attacks. Previous
investigations of lactate induced panic have failed to observe
any increase in ventricular or atrial ectopic beats or

incidence of serious arrhythmia.




1.23 Heart Rate and Adrenaline

CGorman (1984) has shown that intravenous propranolol in
sufficient dose to block beta adrenergic imnervation to the
heart, not effective in suppressing the surge of heart rate
arrhythmia. The normal fluctuation in heart rate that occurs
in synchrony with inspiration (HR acceleration) and expiration
(deceleration) depends almost entirely on intact vagal tone to
the heart.

While there are probably no alpha adrenergic receptors
located within the heart, the alpha adrenergic system can have
considerable influence over cardiac function. First, beta
receptors in the myocardium appear to be far more sensitive to
norepinephrine then are other beta adrenergic receptors. Most
peripheral norepinephrine is generated from the synapses of
alpha adrenergic nerves on the peripheral vessels. Second,
the influence of alpha-adrenergic stimulation on the calibre
of peripheral vessels effect cardiac function enormously
through alteration in arterial pressure and venous return to
the right heart.

Finally, cardiac function can be altered through
interactions between peripheral and central nervous system
influences. Animal studies have demonstrated, for example,
that stimulation of certain areas of the brain immediately
produces ventricular premature contractions. Patients with
severe diabetic peripheral neuropathy lose vagal tone to the




heart and consequently demonstrate drastically reduced
respiratory sinus arrhythmia. Stimulation of the pontine
noradrenergic center of brain, the Locus Coruleus, increases
heart rate in monkeys, but the administration of noradrenalin
peripherally increases blood pressure and thus produces a
reflexive decrease in heart rate.

Against the backdrop of these theoretical
considerations, the repeated findings that anxious individuals
have higher heart rates than normals camnnot be simply taken to
mean that they are more adrenergically stimulated.

Obrist and his colleagues (1986) conducted an experiment
that may shed some light on the mechanisms underlying the
cardiovascular changes cbserved in patients with clinical
anxiety disorder. Before being exposed to a stressful
reaction time task and cold pressure test, subjects in this
experiment underwent a graded exercise task to assess the
linear relationship between cardiac ocutput (C0) and oxygen
consumption (02). The relationship dbserved during exercise
was then used to evaluate changes cbserved in the C0~02
relationship during the stress and cold pressure tasks.

During the reaction time tasks, increases in 00 in excess of
that predicted by the increase in 02 consumption were
observed. 00 reactions to cold pressure, on the other hand,
were found to be consistent with changes in metabolic demand.
Blockade of the beta-adrenergic system was ﬁtore effective in
reducing the Q0 response to the reaction time task than to




cold pressor.
1.24_Peripheral Blood Flow

Several studies have examined the effects of
psychological stress on peripheral blood flow through the
finger (Abramson and Ferris, 19400; Blair, Glover, Greenfield
and Roddie, 1959; Gelder and Mathews, 1968; Bloom, Williams,
Bittker, Buchbaum and Wynee, 1972). More recent studies have
focused on the reactivity of finger blood flow measures to
experimentally induced states of stress and anxiety (Bloom,
Houston and Burish, 1976; Bloom and Trautt, 1977; SMith,
Houston and Zurawski, 1984; Knight and Borden, 1979; Burish
and Horn, 1979).

In a series of experiments, Bloom and his associates
(Bloom, Houston, and Burish, 1976; Bloom and Trautt, 1977)
cbserved small but statistically significant correlations
between levels of self reported anxiety (Affect Adjective
Check List) and reductions in the finger pulse volume
amplitude during periods when normal subjects expected to
receive a series of electric shocks. Finger pulse volume was
more strongly correlated with self rated anxiety than was
heart rate (Bloam, Houston and Burish, 1976). These
investigators also observed differences in the temporal
patterning of finger pulse volume and heart rate responsivity
to their anxiety manipulation which could account for the
small intercorrelations cbserved among measures (Bloom and
Trautt, 1977). Finger pulse volume reactivity occurred sooner
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and recovered earlier following removal of the threat than did
heart rate.

Smith, Houston and Zurawski (1984) obtained measures of
finger pulse volume amplitude, heart rate and self ratings of
anxiety in normal subjects during an experiment designed to
conpare the physiological and subjective manifestations of
anxiety produced by high and low levels of social-evaluative
threat (i.e. video-taped interview). During anticipation of
the interview, the cbserved correlation between subjective
levels of anxiety and reductions in finger pulse volume
anmplitude were significant.

Dramatic reductions in finger pulse volume amplitude are
consistently cbserved in response to the cold pressure test
(Lovallo, 1975). This maneuver, which involves submerging an
extremity into ice water, provokes a generalized peripheral
vasoconstriction mediated by alpha adrenergic receptor
stimulation. In one experiment, a cold pressure test failed
to provoke panic attacks in patients with panic disorder.
Furthermore, no difference was cbserved in the magnitude of
the finger pulse volume amplitude response to cold pressor
between patients with panic disorder and normals.

A particularly relevant aspect of this research for the
study of anxiety disorder concerns the finding that under
certain stressful conditions, having both motivational and
emotional significance for subjects, an un-coupling of cardiac
and somatic activity can be ocbserved. For example, in an

11




unsignaled reaction time task, where subjects are threatened
with shock for slow response times, increases in heart rate
have been demonstrated that an excess of metabolicv
requirements. This arrythmia appears mediated by increased
beta-adrenergic tone. In another instances, such as classical
aversive conditioning tasks and signalled reaction time tasks,
changes in heart rate are proportional to metabolic demand and
are mediated by the vagal innervations of the heart.

In view of the complex processes involved in the
regulation of heart activity, it is suggested that inquires
into the relationship between the heart and clinical anxiety
should be designed with the following points in mind.

First, there is virtually no beta adrenergic stimulation
to the heart at rest. Theoretically, the administration of
beta adrenergic blocking drugs to a subject in a campletely
non-anxious state, at absolute rest, should have not effect on
either the rate of force of cardiac contraction. Vagal
stimulation to the heart, on the other hand, remains constant,
even at rest.

1.3 Respiratory function

Psychophysiologists routinely measure respiratory
function primarily as a means of assessing artifact cbserved
in other physiological response measures (Stern and Anchel,
1968; Shean and Stange, 1971). Rarely have measures of
respiratory function served as primary measures in
psychophysiological research. Relatively few studies
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concerning the psychophysiology of emotion have focused
specific attention on the use of respiratory measures for
indexing or differentiating among the various emotional states
(Dudley, 1968; Feleky, 1916; Finesinger, 1939; Stevenson and
Ripley, 1952).

Recent studies have demonstrated the responsivity of the
respiratory system to psychological stress (Garssen, 1980;
Mavissakalin and Michelson, 1982), the modulating effects of
paced respiration on both physiological and psychological
camponents of the stress response (Harris, Katkin, Lick and
Habberfield, 1976; Mc Caul, Solamon and Holmes, 1979), and
similarities in symptoms produced by stress-induced
respiratory changes with those most often reported by anxious
subjects (Clark and Helmsley, 1982; Pfeffer, 1978). These
have generated strong interest in the psychophysiological
assessment of ventilatory function in anxiety disorders.

1.31 stress Induced Respiratory Response
A number of studies have investigated the relationship

between patterns of respiration and specific emotional states.
In addition, several studies have focused on the reactivity of
the respiratory system to stress in both normal and clinical
populations. Recent interest has centered on the role of a
specific pattern of respiration, hyperventilation, in the
pathogenesis of clinical anxiety disorders.

Several early studies showed characteristic alterations

in respiratory patterns to be associated with various




emotional states. For example, Feleky (1916) ocbserved
discrete patterns of respiratory activity to six emotions
(i.e. pleasure, pain, fear, anger, disgust, wonder) that
subjects were required to imagine. Stevenson and Ripley
(1952) described specific patterns of respiration occurring in
a wide variety of emotional stress elicited during an
interview. Two studies (Ancoli and Kamila, 1979; Ancoli,
Kamiy and Eckman, 1980) have recently demonstrated a
differential pattern of respiratory activity in normal subject
during the viewing of a film designed to induce either a
positive (i.e. happiness) or a negative (i.e. disgust) affect.
It was found that the experience of positive affect was
associated with predominately abdominal breathing while the
negative effect produced a pattern dominated by thoracic
breathing.

1.32 Respiratory Rate and Carbon Dioxide. In the relationship
between respiratory parameters and emotional response, several
investigators have examined the effects of paced respiration
on autonamic nervous system reactivity to a variety of
threatening situations (Harris, Katkin, Lick and Habberfield,
1976; Holmes, McCaul and Solomon, 1978; McCaul, Solomon and
Homes, 1979; Clark, 1978; Foss, 1975; Sprague, 1977). In a
study reported by McCaul, Solamon and Holmes (1979), subjects
who were instructed to pace their breathing at a rate of 8
breathes per minute (i.e. half the normal resting rate) were
less respondent in skin conductance change and finger pulse
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volume levels than were those who were paced at a normal rate.
Heart rate was also measured but was not significantly
effected by the breathing manipulation.

Clark (1978) found that subjects who paced their
breathing rate at either 16 or 24 breaths per minute reported
the highest level of anxiety during the procedure. In
addition, significant correlations between anxiety and
respiration rate were cbtained while no relationship was found
between self-reports of anxiety and changes in either cardiac
or electrodermal measures. Additional evidence indicating
positive correlations between respiratory rate and subjective
levels of anxiety has been reported (Lande, Hertz, Korchin,
Sabshin and Schwartz, 1962; McCol}mn, Burch and
Roessler,1969) .

The results of several studies provide clear evidence
indicating a link between psychogenic stress and acute
episodes of hyperventilation. Suess, Alexander, Smith, Sweeny
and Marion (1980) cbserved significant reductions in end-tidal
002 levels accompanied by significant increases in both
respiratory rate and scores on the state portion of the
State-Trait Inventory, during a task involving threat of
electric shock in normal subjects.

1.33 chronic Hyperventilation

A nunber of studies show that anxious patients breathe
more rapidly and exhibit lower end-tidal €02 than normal
subjects. However, many of these studies have either failed




to control for stress of the laboratory or have made no
attempt to differentiate acute from chronic states of
hyperventilation in their subjects.

Many investigators hypothesize that at least some
patients with anxiety disorder are chronic hyperventilators
who when stressed, acutely hyperventilate even more, become
alkalotic, and experience the host of physica; and emotional
symptoms of anxiety.

A particular respiratory pattern, hyperventilation, has
been regarded as both a cause and effect of anxiety. By
hyperventilating, the organism exhales or 'blows off' more
carbon dioxide than is simultanecusly produced by cellular
aercbic metabolism. This results in a lowered arterial
concentration of CO2 (hypocapnia) which, in turn, raises the
arterial PH level above normal limits (respiratory alkalosis).
This series of events has been shown to produce an almost
immediate cerebral vasoconstriction and a concomitant slowing
in the frequency of EEG activity. As a consequence, the
subject becomes dizzy, lightheaded, nauseated, confused,
tremulous and breathless.

An important distinction between chronic and acute
states of hyperventilation must be made. Acute
hyperventilation is reflected by increased minute volume,
decreased erd-tidal €02, decreased carbon dioxide production,
decreased arterial 002 concentration (PC02), increased pH and
decreased serun inorganic phosphate. As hyperventilation is
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sustained, however, several compensatory mechanisms intervene.
The relative cerebral anoxia caused by vasoconstriction
produces a reciprocal vasodilation. The kidney reabsorbs
extra titratable acids and excretes excess bicarbonate to
return pH to nearly normal level.

Chronic hyperventilators do not appear to be breathing
fast despite profound hypocapnia. This because once the
hyperventilatory state is established, only a few deep breaths
each hour are required to maintain the conditions described
above.

Mills (1982) has observed that some anxious patients
continue to hyperventilate following a hyperventilation test.
Normals, cn the cother hand, to hypoventilate following the
test to bring the PCO2 levels down to normal. This finding
provides further evidence suggesting a possibly disregulated
respiratory system in anxious patients.

L.C. Ium (1975) has theorized that patients with panic
disorder are chronic hyperventilators who have acquired the
bad habit of thoracic breathing. By retraining patients to
breather diaphragmaticaly, the normal way for adults, he has
demonstrated success in blocking future attacks. The results
of several studies have demonstrated the clinical efficacy of
techniques which involve training in slow and regular
breathing for the treatment of hyperventilation syndrome and
panic disorder (Rapee, 1973), Grossman, deSwart and Defares,
1985; Clark, Salkovskis and Chalkley, 1985).




In one study (Clark et. al. 1985), psychiatric patients
who suffered from recurrent attacks received training in slow
breathing and were encouraged to both practice the technique
at home and to emply the technique as a coping skill when
anxious. During a two week period there were significant
reductions in the muber of attacks and their severity. In
addition, the symptoms continued to decrease during an eleven
month period following training and were maintained at
67-month and 2 yr. follow up reports. Additional treatment
techniques were implemented following the two week slow
breathing training period and therefore the long temm
effectiveness of the breathing technique per se cannot be
isolated.

In a series of recent experiments, Gorman et.al. (1985)
have explored the possible role of ventilatory disturbances in
patients with panic disorder and found that patients had
indices compatible with a state of chronic hyperventilation.
During lactate induced panic, there was a significant decrease
in POO2, which indicates acute hyperventilation superimposed
on chronic hyperventilation.

Signs of ventilatory disturbance dissipated in patients
once the panic attacks had been pharmacologically blunted.
There is evidence that training patients not to hyperventilate
may attenuate the panic response to sodium lactate infusion in
a manner analogous to anti-panic medications. Finally, panic
disorder patients who undergo a second lactate infusion
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following successful pharmacoclogic treatment of their anxiety
disorder typically complain less of hyperventilation related
symptoms as compared to their first infusion.

The evidence reviewed so far suggest that
hyperventilation may play a significant role in both the
etiology and pathogenesis of panic disorder but does not
explain why patients hyperventilate in the first place?

1.4 Electrodermal Activity
1.41 Tonic Conductance Ievels

Tonic electrodermal activity has generally been found to
be higher in anxious patients than in normal controls (Bond,
1943; Howe, 1958; Conolly, 1979; lader arnd Wing, 1964; Fried,
Friedman and Welsh, 1967). It has also been found that
anxious patients emit a larger number of spontaneous
fluctuations in electrodermal activity compared to normal
subject (Odegaard, 1932, Solomon and Fentress, 1938; Toone,
1961; Miller and Shmavonian, 1965; Lader, 1967). However,
several studies have failed to differentiate between anxious
patients and normal subjects on the basis of either tonic or
phasic EDA measures.
1.42 Rate of Habituation

ILader and his colleagues (lader and Wing, 1966; lader,
1967) have compared the rate of habituation of the SCR in
normal subjects and psychiatric patients to a series of
auditory stimuli. In one study (Lader and Wing, 1966), 20
anxiety patients and 20 normal controls matched for age and




sex were presented with a series of identical tones (1000 Hz,
100 db) following a 10 minute baseline period. Measures of
SCL and muber of conductance responses during the baseline
period were significantly higher for the anxiety patients the
their normal controls. In a second study, lader (1967)
divided 90 patients studies into five diagnostic categories:
anxiety with depression, state anxiety, agoraphobia, social
phobia, and simple phobia. About two-thirds of the patients
across these five groups had experienced weekly panic attacks,
although, the percentage within each group was not reported.
These 90 patients were compared to 75 normal controls with
respect to magnitude, frequency, and rate of habitation of EDA
to a series or twenty consecutive tone stimuli (1000 Hz,
100db) .

The results indicated no significant differences in SCL
either between the patient subgroups or between the patients
and the control group. However, patients with anxiety state,
anxiety with depression, social phobics and agoraphobia showed
a slowed rate of habituation to the stimuli as compared to
patients with simple phobia ard normal controls. No
difference in the rate of habituation was cbserved between
simple phobics and normal controls. An identical pattern of
results was also cbtained with respect to the mmber of
responses cbserved during the procedures. On the basis of
correlational analysis, it was found that slow habituaters
demonstrated more spontanecus fluctuations, experienced higher
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levels of general anxiety ard experienced more frequent panic
attacks than did patients who more rapidly habituated to the
stimuli.

1.43 Eccrine Gland to Carbachol

It has been demonstrated that a greater number of eccrine
sweat glands are capable of stimulation by intradermal
injection of carbachol, a cholinomimetic agent, in anxious
patients than normal subjects (Iskander, et. al. 1965; Dobson
and Sato, 1972; Maple, Bradshaw and Szabadi, 1982; van den
Brock, Bradshaw and Szabadi, 1984). This finding suggests
that some anxious patients may have a primary
hyperresponsivity to parasympathetic agents.

In a recent study, Buceta, Bradshaw and Szabadi (1985)
examined the responsiveness of eccrine sweat glands located on
the volar surface of the forearm to intradermal injections of
carbachol in both anxiety patients and normal subjects. The
technique employed involves coating of the skin of the forearm
with a plastic paint which, when dried, was carefully removed
and mounted on a slide. When projected on a screen, the
actual number of active glands may be visualized and
quantified as holes in the dried plastic. The mmber of
active glands was determined under resting conditions and
following injecting various concentrations of carbachol.

As had been previously demonstrated by other researchers
(cf. Dobson and Sato, 1972) a signifiéant difference in the
mmber of glands during resting conditions was cbserved




between normal male subjects (#=21.0) and normal female
subjects (x=11.3). More importantly, it was cbserved that in
comparison to corresponding groups of normals, a significantly
greater number of glands were active for anxious male (»=33.3)
and female (x=51.3) patients. Furthermore, in contrast to
normals, no significant difference was found for the muber of
active glands between male and female patients. Following the
intradermal injection of carbachol, both male and female
patients showed greater responsiveness, in a quantifiable
dose~response fashion, than did normal controls.
1.5 Lactate Model

Wamboltz (Wamboltz, W.Z. and Insel, T.R., in press)
describes two approaches to the pharmacologic modeling of
clinical anxiety. In the "complete" model, proposed
anxiogenic agents are administered to normal, healthy subjects
with their resulting effects evaluated for anxiomimetic
properties. In the "provocative challenge model", the
proported anxiogenic agents are applied to a prescreened,
vulnerable population and the effects are compared to reports
of naturally occurring symptomology. The sodium lactate
infusion has been most widely employed as a provocative test
in which it has been shown to be selectively more active in
volunteers from the clinical panic disorder population than in
their normal controls. Wamboltz and Insel point out sodium
lactate infusion is heuristic for research differentiation of
the anxiety population independent of speculation about its
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implications for mechanism. This research would strongly
increase the internal validity of lactate infusion as a
psychological model and more specifically, as an appropriate
baseline for further scientific exploration of these
phenomenon.

In a recent critic' of current research into the
phenomena associated with a lactate model of anxiety, Margraf
and his colleagues (Margraf, et al., 1986) state that "...the
assessment of dependent variables, especially
psychophysiologic variables, are rarely described in
sufficient detail. Furthermore, the results are often
reported incompletely and only qualitatively".

1.51 Effect on Heart Rate

The rather sudden and dramatic increase in heart rate
observed during a spontaneous panic attack has been documented
by Liebowitz, et. al. (1984) using lactate infusion induction
of panic in the laboratory. Research such as this points to
the heuristic value of combining modern psychological methods
in relating the significance of subjectively and cbjectively
rated "panic" with noninvasive psychophysiology to depict a
psychopathophysiology of the "panic!" response.

Liebowitz, et. al., (1984) have recently demonstrated
that patients diagnosed as having panic disorder display
higher resting levels of heart rate prior to sodium lactate
infusion as compared to normal controls. Furthermore,
patients who go on to have panic attacks dquring the infusion




have higher resting heart rate levels than those panic
disorder patients who do not experience a panic attack during
infusion. Liebowitz et al. (1984) interpreted this finding as
indicating that patients with panic disorder are in a chronic,
hyperadrenergic state and that those patients who respond to
sodium lactate infusion with a panic attack must be
adrenergically 'primed' to panic. Although, based on the
results of the glucose and saline placebo infusions conducted
by Pitts and McClure (1967), Wanboldt and Insel (in press)
came to the conclusion that "It is clear that increased
baseline arousal alone is not sufficient, in and of itself, to
precipitate a panic attack, the trigger is also specific"
(i.e. to sodium lactate).

The consistent finding of increased heart rate during
lactate induced panic has recently generated some controversy
regarding its interpretability as a differential
discriminator between patients and controls. Iactate infusion
increases heart rate steadily in all subjects so that some
have questioned whether the increase seen in patients who
actually panic during the infusion is not merely a
continuation of baseline difference. However, the application
of statistical procedures designed to correct for these
baseline differences and for the ubiquitous increase in heart
rate provoked by the infusion has shown that lactate induced
panic is indeed associated with a "precipitous" rise in heart
rate. The nature of a clinically relevant "precipitousness"
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is indicative of the type of research necessary to increase
the viability of this procedure in a psychologically
functional model.

1.52 Effect on Blood Pressure

Liebowitz et al., (1985), reéorted changes in systolic
pressure, diastolic pressure and heart rate at 5 minute
intervals and at point of panic during sodium lactate infusion
for controls, panickers and non-panickers. The results
indicated that heart rate and systolic pressure increased
significantly across the time periods and that the heart rates
of non-panickers increased significantly greater than those of
the controls. For the point of panic measures, broken down
into 5 minute groups, those who panicked in the first 5
minutes had heart rates significantly greater then the
non-panickers as did the those who panicked at the 15 minute
period. The diastolic blood pressure of those who panicked at
the 15 and 20 minute interval were significantly greater then
the non-panickers.

1.53 Multivariate Analysis

The research cited above is exemplary of the directions
taken to better define the hemodynamic events occurring during
the lactate infusion protocol. It is necessary to look at
studies which report the independent function of multiple
systems to see the "next step" taken to extrapolate the
psychophysiological utility of the lactate model.

In a recent study, Freedmen, Ianni, Ettedgui, Pohl and




Rainey (1984) neasured heart rate, respiration rate, skin
temperature, muscle tension and skin conductance level during
sodium lactate, isoproterenol and placebo infusions. Each
subject received one of each infusion substance and the
results were collapsed across groups. Minute by minute data
was averaged within 5 minute periods which reflected the
baseline 1, saline 1, infusion, saline 2 and baseline 2 course
of the protocol and three way repeated analysis of variance
(group X period X drug) were done for each period. Finger
temperature showed significant group by period interaction
with patients having lower finger temperature then controls
during saline 1 and drug infusion. This result was seen for
both right and left hands. Significant increase in skin
conductance level was found across periods for all groups with
a significant response as well as the interdependent nature of
physiological systems in statistical models (Kerlinger and
Pedhazure, 1973). Thus, reducing the amount of total
systematic variance which may be accounted for by the use of
physiologically relevant time intervals (Papillo, J.,personal
comminication) and a multivariate statistical model (Gottman,
1984; Kerlinger, 1978 Karas, S., personal communication).

2.0 statement of the Problem.

I intend to peripherally measure four of the many possible
physiological response modalities during the lactate infusion
of individuals who meet DSM-III and Research Diagnostic
Criterian for panic disorder with agoraphobia. Changes in
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heart rate, total tidal volume, finger pulse amplitude and
skin conductance level will be measured continuocusly and
averaged across 15 second intervals to predict the temporal
occurrence of subjectively reported and cbjectively rated
"panic attacks" in patients with diagnosed panic disorder and
agoraphcbia.

The same nmeasures, evaluated together may used to partial
the relative contributions of each response system to the
variances at circumscribed time samples during the lactate
protocol. These results should provide statistical
discriminatory power between the physiological response
patterns demonstrated by those volunteers from the clinical
sample who report "panic" at lqw dose and those at high dose
during the lactate protocol.

3.0 General Methods

Subject selection and infusion procedures used are a
refined version of those that were developed from research
cited in Iiebowitz et. al (1984) and Liebowitz et. al (1985).
Their techniques, with subsequent changes as are particular to
the methods used in this study are reported with permission of
the authors. Treatment of Acute Panic Inventory responses,
physiological data collection techniques and resulting
psychophysiological analysis are unique to this study and are
therefor more completely detailed. The subjects used in this
study are a subset of patient volunf.eers from the Anxiety
Disorder Clinic located at the New York State Psychiatric




Institute. The diagnostic sample from which patients have been
drawn is documented across a multiplicity of efforts carried
out by the research team directed by Drs. Klein, Gorman,
Liebowitz and Fyer and associates from the Dept. of
Psychiatry, Colunbia University. Subject selection procedures
which are beyond those cited below can best be described as in
Liebowitz and Klein (1981)

3.1 Subject Selection

All patient subjects met DSM-III (APA 1985) criteria for
panic disorder or agoraphobia with panic attack. They were
all outpatients between the ages of 18 and 60. Exclusion
criteria included concurrent depressive episode, inability to
discontinue psychotropic medication for at least two weeks
(excluding low doses of benzodiazepines, which were
discontinued for at least three days prior to lactate
infusion), current alcohol or psychoactive drug abuse, or any
medical condition or current medication that increased risk in
participation.

Subjects were recruited through media presentations,
advertisements, medical referrals and word of mouth. Written
consent was obtained from each subject after full explanation
of study procedures.

3.2 Baseline Procedures

Subjects enter the hospital for their first lactate
infusion after abstaining from caffeine, other stimulants,
alcohol and cigarettes for at least 12 hours and ingesting
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only a light breakfast. Patients were informed that they
would receive both a control substance and lactate but did not
know their respective timing. Several staff members of the
Anxiety Clinic and Biological Studies Unit were in constant
attendance and were not blind to the procedure.

3.21 Calculation of Iactate Dose

Upon entering the Biological Studies Unit, patients are
initially weighed for calculation of the volume of lactate
solution necessary to provide a total possible dose of 10
ml/ky body weight of 0.5M sodium racemic lactate when
administered across a twenty minute infusion.
3.22 Ratings of Spontaneous Attacks

They are then asked to provide a urine sample and reduce
bladder load. Patients are then assessed by the project
psychologist for their current anxiety state as well asked to
rate there severity of their worst panic attack on a scale of
1 to 10. Patients are then asked to respond to the Acute
Panic Inventory (API). The items of this scale were developed
by the staff of the anxiety clinic and are included in
appendix 2. The responses by the patients are limited to a
rating of present sensations from nothing, mild, moderate to
severe.
3.23 Electrode Placement

Following this interview, two sets of three cardiac
monitoring electrodes (right clavicle, left rib cage and right
hip) are applied and tested for impedance. This is followed




by the fitting and adjusting of strain gauges (Respitrace
Inc.) arourd the thoracic ard lower abdominal areas of the
torso. Two silver-silver chloride electrodes are then applied
to the index and middle fingers of the right hand. In
addition to the physiological indices reported on in this
study, EEG recording electrodes are applied at left central
and occipital regions. After the attachment of these
recording devices, the patient is instructed to breathe into a
800 cc respiratory bag, for calibration purposes, three times
in an upright position and then three times in a supine
position, the former being the position in which the infusion
will take place. At this time a finger pulse monitor is fixed
on the middle finger of the right hand and the hand is placed
in a black box to avoid light interference.

3.24 Resting, Eyes Closed arnd A.P.I.

After the attachment of electrodes, the patient is
asked by the psychologist to remain in a supine position with
their eyes closed for five minutes while he waits outside.

The psychologist then re-enters the room, makes a loud clap
with his hands arnd asks the patient to count form one to five
three times. the patient is then asked the times form tﬁe API
in the supine position.

3.3 Infusion Procedures

3.31 Needle Insertion

The attending psychiatrist then inserts a needle into
the vein of the right arm through which the infusion will take
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place. A consulting anaestheologist then inserts a flexible
plastic catheter into an artery in the left wrist from which
blood samples are drawn every five minutes or at point of
panic by a staff technician. A blood pressure cuff is then
wrapped around the biceps of the left arm, with pressure
sampled every five minutes (and/or at point of panic)
throughout the procedure. With the needles inserted, a slow
I.V. drip of 5% dextrose in water is opened and is run for the
next twenty minutes.
3.32 Rat A.P.I. and Eyes Closed

Ten minutes later, the patient is again asked to
respond to the items and instructed to remain quiet with their
eyes closed for the next five minutes. When the eyes closed
period is over the patient is asked by the psychiatrist to
spontaneously report on how they feel both emoctiocnally and
rhysically for the rest of the procedure.
3.33 A.P.I., Eyes Closed and Iactate On

After five minutes the psychologist again asks the
items of the APT and instructs the patient to close their eyes
for five minutes. During the first two minutes of the eyes
closed period, the psychiatrist speeds up the dextrose in
water drip and then two minutes later turns a stopcock which
switches infusion supply to lactate.
3.34 Response Report

The sodium lactate infusion continues from this point
for ten minutes or until patient reports a panic attack. At
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ten minutes following lactate onset the psychologist is
scheduled to again ask items from the API or at the point at
vwhich the patient reports the panic attack. When and if the
patient reports a panic attack the lactate drip is closed and
the infusion is again switched to the 5% dextrose in water
solution. If no panic is reported there is another series of
API items with subsequent five minute eyes closed period while
the lactate is run for twenty minutes.

3.4 Sigmal Detection

3.41 E.K.G. Signal and Cardiotachometer

The recording of cardiac performance is achieved by passing
the conbined potentials of the clavicle and rib cage
electrodes into one side of a Grass differential amplifier and
the potential of the contralateral hip electrode into the
other side. This produces an E.K.G. signal biased to
exaggerate the R-wave formation. the resulting signal is feed
into a Grass cardiotachameter. The circuityry of the
cardiotachometer, in response to detection of R-waves on the
E.K.G. signal, electronically calculates the reciprocal of the
time interval between successive heart cycles. The voltage
output of the tachameter is calibrated in terms of beats per
minute (bpm). Both the E.K.G. signal and the stepped line
tracing of the tachometer are displayed on a polygraph.
3.42 Abdominal and Thoracic Breathing

Respiratory function is recorded by measuring change
in resistance of two strain gauges banded around the chest and
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abdomen. The output of the bands are feed directly into a
Respitrace Inc. amplification system. This system allows for
the equating of the difference in the relative analog signals
of the two bands as well as computing an analog sum of the two
channels. These three signals are then feed into independent
Grass integrated amplifiers and graphed on a polygraph.
3.43 skin Conductance Ievel

A Grass Instruments Model 79 polygraph, ecquipped with two
low-level DC preamplifiers, recorded skin resistance. The
amplifiers ocutput eight uA to the skin through Grass
Instruments Ag/AgCl electrodes with a .05 molar NaCl paste
electrolyte.
3.44 Finger Pulse Volume

The measure kof the finger pulse volume is the output

of a photo electric cell which is being charged by an infrared
light passed through the middle finger of the patients' ricght
hand. This output is fed into a Grass low pass amplifier set
at .01 to .05 microvolts sensitivity with a short time
constant. The amount of blood in the radiating pulse is
inversely reflected in the voltage output of the
photo-electric cell. The relationship is represented by the
positive amplitude of the resulting signal.
3.5 Data Collection

3.51 Analog to Digital Conversion
The voltage output of each amplifier is read by an

analog/digital converter triggered every .02 secs. by the
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internal clock of a DEC MNC/IAB computer. The resulting data
set is interpreted by the waveform analysis routines of the
Psychophysiological analysis System (Tursky, B., Papillo, J.
and Pijacki, R., in press). The physiological data (heart rate
(HR) , amplitude of the finger pulse (FPV), skin conductance
level (SCL), number of skin conductance responses (SCR) and
respiratory tidal volume (TV) ) collected during the fifty
minutes of the lactate protocol are initially averaged into
the means of fifteen second intervals according to the clock
variable (TIME) for each subject. The standard deviation for
each fifteen second interval is also calculated at this point,
missing data is excluded by case.

3.52 Sampling of H.R., F.P.V. and S.C.L.

The output of this program includes the rate of the
heart on a beat by beat basis as produced by the tachometer.
In addition, the heart rate is expressed in absolute frequency
by the count of R-Wave occurrences. The values for the finger
pulse volume and the skin conductance level are sampled from
the originally continuous data set at a rate equivalent with
the heart rate.

3.53 Minute Ventilation

The abdominal and thoracic respiratory, as well as the
skin conductance response signals are preliminarily treated
according to the format of the DEC enveloping routines. These
produce the times and absolute value of the signals in a peak
and trough detection scheme. The time of return from peak to




fifty percent of the baseline value is also output. In
addition, the absolute value of the distance from trough to
peak in the respiratory data is compared to the calibration
values achieved on a 800 cc rebreathing bag.

4.0 Experiment 1

4.1 Introduction:

Experiment one attempts to correlate the time of panic
with significant physiological responses. The correlation
between the times of major physiological responses and the
time of report should act to describe the degree to which they
occur together. This would allow further understanding of the
action by each physiological response system at an anxiogenic
dose of lactate.

4.2 Procedures
There are 12 subjects in the sample,N=12, They are

matched for panic reports at three minute intervals in the
twenty minutes following the onset of lactate. There are two
subjects' scores represented at each of six points in the data
set. The criterion for each of the physiological indices are
the times at: a) peak heart rate, b)peak respiratory rate,c)
highest level of skin conductance and d)the lowest finger
pulse volume. The scores are averages of 15 second periods.

Because of initial assumptions (criterion) about the
direction of the scores, one tailed T-tests for comparison of
individual scores are used for each correlation. There are
four correlations performed that use the times of each
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criterion by the panic times. Two tailed T-tests are performed
to determine the correlation of each criterion occurrence with
those of the others. The prcbability of each correlation is
evaluated for occurrence in a standardized normal
distribution.
4.3 Results
4,31 Heart Rate

The correlation between time of panic and time of peak
heart rate was .95. VWhen this is interpolated into time, the
time of subjective response occurred within thirty seconds of
the peak heart rate with a probability less then 05. error.
The correlation of peak heart rate with the time of peak
respiratory rate is identical. Heart rates' correlation with
the time of the lowest finger pulse volume and the greatest
skin conductance was below .65. (p<.50). The Finger Pulse
Volume response and the skin conduction level response could
have occurred plus or minus five minutes of the heart rate
increase.
4.32 Respiratory Rate

Time of panic and time of peak respiratory rate were
correlated at .99. In time, this would mean that the peak
respiratory response occurred within 15 seconds of the report
for all subjects. The probability of this correlation is less
then .0l. Correlation with time of the finger pulse response
was .65. It was .45 with time of the greatest increase in the
skin conductance level. These scores are not significant
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beyond .05 probability.
4.33 Finger Pulse Volume

Time of panic ard time of the lowest level of the
finger pulse were correlated at .57. This would indicate that
either half the subjects had the greatest decrease in F.P.V.
at time of report or that all the subjects had lowest F.P.V.
plus or minus about five minutes from time of report. The
lowest finger pulse level correlated .51 .58 and .32 with
H.R., 8.C.L. and R.R. respectively.
4.34 Skin Conductance level

Time of panic and time of peak skin conductance level
were correlated at .34. This would indicate that the greatest
level of skin conductance could have occurred approximated
9.5 minutes away from the time of panic. The correlations with
the criterion of the Finger Pulse Volume, Respiratory rate and
the Heart Rate were .55,.54 and .50 respectively.
4.4 Discussion

The results from experiment one point to two levels of
predictability from the variables measured. The occurrence of
the heart and respiratory rate criterion closely parallel the
time of panic but the time of the lowest finger pulse volume
and the highest skin conductance levels do not.

The close temporal relationship between heart rate
increase and the time of panic supports the findings of almost
all research which uses the word "panic" to describe its'
independent variable. The exact timing of the peak heart rate




in this study makes the cbservation more reliable then those
reported Ieibowitz et al. (1984), Freeman et al (1985) or
Margraf et.al (1985).

The high degree of correlation between the time of the
heart rate and respiratory criterion was previously
approximated by Freidman et.al who were only able to place the
increases within five minutes of each other. The results here
indicate a mich closer occurrence. The works by Clark (1978),
Solamon and Holmes, (1979) and Suess, Alexander, Smith and
Sweeney (1980) all placed the increase in respiratory rate at
the time of greatest reported anxiety but were not able to
place this within 15 seconds of the verbal report.

The relationship,or the lack of one, between the time
of panic and that of the finger pulse could not have been
predicted by the works of Bloom et.al(1976),Bloom and
Trautt (1977) or even by Iovallo's use of the cold pressor
test. The results would indicate that the effect of the
Lactate infusion differs in the rate at which vascular action
occurs relative to the subjective report of panic. The
procedures in this experiment do not accurately discriminate
the role of the magnitude of the response relative to those
produced by techniques such as cold pressor.

The highly accurate studies of lader et.al, which
exposed panic disorder subjects to high decibel tones and the
detailed work of Dobson and Sato, (1972)with carbachol, clearly
point to a defined eccrine gland response to anxiety. From the
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results of this experiment it is unclear as to temporal the
patterning of this response with lactate infusion. It seems
safe to say that the skin conductance response to lactate
induced panic does not occur within the same time frame as the
heart rate or respiratory rate increases.

In sumary, the respiratory and heart rates are
significantly correlated with the subjective report of panic
to lactate stimulation. This appears to be a time
dependent,unidimensional relationship. The finger pulse volume
and skin conductance level criterion do not discriminate the
panic time from the rest of protocoled time and reguire
further analysis to depict the precise nature of their
MatiMipmmmetmofmnicmﬂmmeheaﬂam
respiratory criterion. It may be possible to test this data to
uncover the relationship of the F.P.V. and S.C.L. to the time
of panic, the H.R. ard R.R.. A test for this hypoethesis could
be carried out by imposing a different distribution on the
scores based on the time of panic. Analysis of group
differences could then be used to test for the degree to which
the times of the criterion occurrence predicts group
inclusiveness.

5.0 Experiment 2
5.1 Introduction

This experiment is based on the definition of two
subgroups from within a sample of subjects who reported panic
to the infusion of Sodium lactate. The groups are based on the
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subjects' latency to respond from the time of lactate onset.
In addition, the time course is broken down by the events on
the experimental protocol. The purpose of this experiment is
two fold. In the first instance, it is purely descriptive. It
attempts to use accurate physiological menitoring technicues
to describe the responses of multiple systems in the
laboratory induction of panic. In the second place, this
experiment attempts to clarify the temporal relationship of
criterion in the finger pulse ard skin conductance level to
the subjective report of panic.

5.2 Procedures
5.21 Criteria for Groups

Twelve subjects are included in this sample, (N=12). They
were selected for latency to panic times which occurred at
three minute intervals within twenty minutes of lactate onset.
There are two subject scores at each of the six data points.

Those subjects who panicked within the first ten minutes
comprise the EARLY response group, (n=6). The actual
distribution of scores in this group were two subjects each at
three, five and eight minutes.

Those subjects who panicked between ten and twenty
minutes following lactate onset comprise the IATE response
group, (n=6) . The actual distribution of scores in this group
were two subjects each at twelve, fifteen ard eighteen
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5.22 Breakdown of Time
Time is divided into five epochs which are ten minutes

in duration. They comprise the major events of the
experimental protocol (see Apperdix). The epochs are
extensively described in the General Methods section of
section 3.0 in the body of the text but to reiterate
briefly,they are as follows. Epoch one is the baseline time.
This time occurs before any invasive procedure occurs. Epoch
two follows the needle insertion and during the slow drip of
the saline solution. Epoch Three is a continuation of epoch
two but in the last three minutes the I.V. drip is speeded up
from three drips per secord to five drips per second. Epoch
four begins the infusion of lactate, the early group reported
response during this time. Epoch five is a continuation of
epoch four, the late group reported response in this time.
5.3 Results

The numbers reported in this experiment are the averages
of the six subject's scores in each of the epochs for each
group. The units of measure are beats per minute for heart
rate, liters of air for minmute ventilation and urhos for skin
conductance levels. The finger pulse volume is essentially an
uncalibrated signal, the method used in Bloom and Trautt
(1977) was adopted in deciphering the unit of measure in which
to report the results. Bloom and Trautt reported the results
of finger pulse in millimeters of pen deflection from
diastolic trough to the systolic peak. They note that the




should be randomly distributed throughout the population.
Because this uses tonic levels and changes to make comparisons
between groups , their methods will be assumed.

5.31 Mean Heart Rate of Group by Time (table one)

Mean Heart rate during Epochs Four and Five are
significantly higher then in Epochs One,Two and Three for both
groups. There is a nineteen beat per minute jump in epoch Four
by the EARLY group compared to only a six beat increase for
the IATE group. This trend is continued upward (2.3 b.p.m.)
for Epoch Five at the end of which the early group ends the
experiment with a heart rate over twenty beats above baseline.
Heart rate increases at a rate of 2.0 to 4.0 beats per minute
across the first four epochs for the late group. There is a
five beat increase in Epoch Four with a continued trend upward
until the rate is approximately fifteen (15) beats per minute
faster in Epoch Five. The difference in heart rate between
the groups was greatest in Epoch Four. The rate for the EARLY
group was seven b.p.m higher for the IATE group.

The standard deviation in the heart rate scores is
significantly different between the groups. The s.d. for the
early panickers is four to five times higher then that of the
late panickers through the first four epochs. In the fifth
epoch the s.d. for the early panickers doubles in size where
as the late panickers decreases two beats.

5.32 Mean Finger Pulse Volume by Group by Time (Table 2)
The finger pulse volume fluctuated significantly
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between Epochs One and Two for the early group. There was an
average decrease of 9.1 mm. There is a subsequent 7.1 mm.
increase from Epoch Two to Epoch Three for the early
panickers. This is followed by a 10.0 mm. decrease into Epoch
f‘our. This decrease is followed by a 4.8 mm. increase into
Epoch Five.

The levels of volume decreased 8.5 mm. between Epoch
One and Epoch Two for the late panickers.There is a subseguent
9.2 mm. increase from Epoch Two to Epoch Three. There is a 8.2
mm. decrease in Epoch Four from Epoch Three. This is followed
by an 8.7 mm. increase from Epoch Four to Epoch Five.

The volume level scores for the IATE panickers are
significantly correlated with those of the EARLY group. Both
groups' scores drop from epoch one into two then rise again in
epoch three, fall again in epoch four then clinb in epoch
five. The values are 5.0 to 8.5 mm. higher for the late
panickers then for the early panickers across all epochs.

The s.d.in the f.p.v. scores ranged from 2.7 to 4.9 mm.
for the early panickers.The s.d. of the early panickers'scores
increased and decreased proportionally to changes in the
absolute volume. The s.d. for the early panickers was lowest
in epoch four and highest in epoch five.

The s.d. for the late group does not flucuate as closely
with the absolute volume changes as that of the early group.
During epochs one and two the f.p.v. essentially sits within a
0.1 mm. margin. This is followed by a slight decrease in
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variation in epoch four and a return in epoch five.
The s.d.of the F.P.V. is significantly higher (@ 25 mm.)
for the late panickers when compared to those of the early

group across all Epochs. The 14 mm. drop in epoch four by the
early group is the most distinct event.

5.33 skin Conductance Ievel by Group by Time (Table 3)

The skin conductance level of the early panickers is
significantly higher in Epoch One then the rest of the Epochs.
There is a forty umhos drop from Epoch Cne into two, from
120.6 umhos to 84.6 umhos. This level then remains within a
0.5 umhos margin throughout.

For the late panickers, skin conductance level starts
low (53.7 unhos) in epochs one and two. The S.C.L. then rises
sharply during epoch three (133.5 umhos). There is a sixty one
point increase from Epoch Two to Epoch Three, a 10.0 unhos
decrease into Epoch Four and a final increase of 80.0 umhos
into Epoch Five. The average S.C.L. was higher for the IATE
group then the EARLY group. Except for the sudden drop after
baseline, the EARLY groups' scores do not vary greatly from
their mean of 88.5 umhos. The IATE group has a practically
strait line, rising from 53.7 umhos at Epoch One to 202.0 in
Epoch Five.

The is a relatively low level of standard deviation in
the epoch means. The s.d. of the late panickers is
consistently higher then that of the earlier panickers but not

significantly so, approximately 0.7 unhos. Even when the level




scores are well over 100 umhos apart, there is only 0.6 umhos
difference in variability. |
5.34 Mean Minute Ventilation by Group by Time (Table 4)

The average minute ventilation was 7.3 liters across
all Epochs for the early panickers. This level remained within
a 1.0 liter range for Epochs One,Two and Three. There is an
increase of 1.5 liters from Epoch Three to Epoch Four which is
the greatest increase for both groups. The early panickers
decrease 0.5 liters again, from Epoch Four to Epoch Five. The
early group is 2.0-3.0 liters above their baseline minute
ventilation during panic.

The average M.V. for the late panickers is 6.8. There is
a 1.0 liter increase between each Epoch until epoch five. The
M.V. level rises from 5.1 to 8.4 liters from Epoch One to
Epoch Four. There is a subsequent decrease of 1.0 liter from
Epoch Four to Epoch Five.

The M.V. scores between groups are highly correlated.

The two groups' scores parallel each other across Epochs. The
levels of the EARLY group is always 0.5 to 0.9 liters higher
then those of the IATE group.

The average S.D. across Epochs is 0.6 liters. There is
no significant difference in change scores between Epochs.

The S.D. scores are not highly correlated with the variation
of the M.V. levels. The highest level, 1.1 liters, is during
Epoch four for the éarly panickers and the lowest,0.1
liters,is during Epoch Five for the late panickers.
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Respiratory rate was significantly different for the
early panickers then the late group. From epoch three on, the
early panickers had by far (p.<.004), higher rates of
breathing across the entire ten minute epochs. Both groups had
their highest scores in epoch four, at lactate onset although
the early panickers had a 1.3 breath per minute increase where
as the late panickers had only a 0.3. The relative lack of the
respiratory frequency to discriminate the fifth epoch from the
other epoch for the late panickers is clearly an indication
that there is a more complex answer to the pulmonary response
during panic rather than simply frequency.

5.35 Multivariate Analysis of Variance
A multivariate analysis of variance (MANOVA) with

repeated measures, is used to evaluate the individual F scores
in a single equation O'Brian and Kaiser (1985) point out the
MANOVA'S multivariate normality can be violated to a
significant degree without seriously affecting the validity of
the p values or the power of the test. The lack of a normality
or sphericity in the data is very important in this study
because each subsequent score is highly dependent on its'
prior value. The physiological variables are treated as
within subjects factors, the five time samples are the
between subject factor.

The group of all responders are included in a multivariate
repeated measures design across time as divided into epochs.
In the first MANOVA, the means of each physiological measures
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are included,across epochs,for the entire sample. (Table Five)
This demonstrates the contribution of each scores variance to
the total irrespective of time of panic.

A second, independent MANOVA equation is computed with the
means of the late responders having been subtracted out. This
proportions the contribution by each variable to the total
variance for the low dose respornders, ( table six). Finally,
another independent MANOVA is completed in for the scores of
the late responders ( Table seven). The Fishers' Exact F
Vscores and their corresponding probabilities are rank ordered
within each table.

When the overall mean is used, the variance of the
heart rate, minute ventilation and tidal volume are least
probable (p<.0l, see Table 5). They are followed in order by
respiratory frequency, skin conductance level and finger
pulse volume. When the means for the high dose responders
are taken alone, only the heart rate is significant beyond
.01 (see Table 7). Tidal volume, minute ventilation and skin
conductarice made up the next three lowest probable variations
followed by respiratory frequency and then by finger pulse
volume.

The rank of the least probability for the total group
variance indicate that heart rate is the greatest contributor
of variance. The 3.31 point difference in F-scores between the
early and late panickers show that the two groups add

similarly to the total group variance.




The indices of pulmconary performances were highly
variant between the groups. For the combined groups, minute
ventilation varied most, followed by respiratory frequency
then , tidal volume. Between the early and late groups, there
is a distinct juxtaposition for freguency and tidal volume.
Respiratory frequency clearly contributes more to variance in
pulmonary variables for the early group then does tidal
volume. For the late panickers, tidal volume and minute
ventilation contribute significantly more then does
respiratory frequency.

In these equations, skin conductance and finger pulse
are the least contributors to total variance. Skin conductance
variance is significantly higher then that of the finger
pulse.

5.44 Discussion

In sumary, the second experiments is based on the
post hoc definition of two subgroups, early and late
responders. Those who responded in the first ten minutes
camprise the early group and those who responded in the second
ten minutes make up the late group. The epoch means and
standard deviations for each of the physiological measures
were evaluated for the prcbability that the distributions were
significantly different.

The first purpose of this experiment was to more
clearly describe physiological action of the measured systems
at an anxiogenic dose of lactate. By defining two subgroups it
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is clearly seen that there are different patterns of response
dependent upon critical dose of lactate tolerated.

The peak heart rate levels can be seen to have some
divergence from the epoch in which the subject reported panic.
When the scores are averaged across the entire epoch, the
early group had its' highest level in epoch five, after they
had reported panic. Although this is a less precise manner of
looking at the data then in the first experiment, it is
probable that this is the reason that peak heart rate
predicted panic within thirty seconds rather than fifteen.

Again, this data is in agreement with the body of
literature which employs heart rate as a measure of panic. As
an extrapolation of the findings that panic disorder subjects
did not have higher resting heart rates then normal controls
in laboratory procedures, ( Kelly,Michel-Heggs and
Sherman(1971), Ianni and Ettedgui,1984, and Liebowitz
et.al,1984), these results did not find greater resting heart
rate levels in early panickers then late panickers.

The finding that the standard deviation of the heart
rate is multiplicatively higher in the early panickers is in
agreement with what the literature predicts. The reports of
Liebowitz et.al (1984), Gorman et.al, (1984), Lown, (1979),
Tyler, Iee and Alexander, (1980) have all described a
"precipitous" rise in heart rate as the sin quo non of panic.
The combination a significantly raised heart rate across more
then a ten minute average and a standard deviation greater
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then twice the level of matched panicking controls should
provide evidence in support of such a statement.

The use of mimute ventilation, in addition to
respiratory frequency, is a more stringent test of pulmonary
function in this experiment then in experiment one. The minute
ventilation certainly increases following the onset of
lactate, it does increase at a rate of approximately one liter
of air greater for the earlier panickers then the late.
Considering the hyperventilation studies reported by Gorman
(1984) and his comments in Papillo, Murphy and Gorman (in
press), the likeiihood that this one liter of air is
significant is highly probable when a state of chronic
hyperventilation can be maintained by a single extra breathe
every few minutes.

When the time of the subjective report is the criterion
for group inclusion, as in experiment two, the early panickers
are at peak minute and greatest respiratory rate in the epoch
that they report panic, the late panickers parallel the early
group ard therefore panic after having reached peak levels.

This finding would seem to coincide with the results of
Mills (1982) if one agree that the late panickers are more
like normals then are the earlier panickers. Mills found that
anxious subjects tended to continue to hyperventilate
following hyperventilation test where as normals would begin
to hypoventilate to bring PCO2 back to normal. I think this is
an important contribution from this study and warrants further
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study. This study does not adequately measure the many
possible parameters of pulmonary function and therefore cannot
predict to studies which employ gas analysis, metabolic end
product study or even the breathing component analysis of Ium
(1975), Grossman et.al (1985)and Clark et al. (1985).

The performance of the finger pulse in this experiment
is again counter to the literature, as it was in experiment
one. The finding of Bloom, Houston and Burish (1976) that
reduction of the finger pulse is more closely correlated with
stated anxiety then heart rate is not supported here. The fact
that the finger pulse decreased for all subjects immediately
after the insertion of the blood sampling needle and
immediately after to increase of the saline flow from three to
five drops per secord would more hichly implicate vascular
manipulation rather then subjective anxiety in predicting
finger pulse volume in this study.

The definition of the two subgroups based on time of
panic clearly demonstrates a significant difference in the
skin conductance response. The baseline difference,a total of
almost 80 umhos, is highly predictive of time of panic. The
early panic appear to enter the laboratory situation rather
well but immediately "let go" at the onset of the invasive
procedures. The late panickers enter the situation with higher
conductance but gradually become less and less as they go
along. Frmntﬁisdata it would appear that there are two
distinct groups based on the skin conductance level.
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It is difficult to compare the skin conductance
response of this experiment to the work of lader et.al or to
the work of Buceta et.al and Dobson et. al. There may simply
be an order of magnitude difference between the panic patients
infused with lactate and the anxious patients exposed to
noxious tones or intradermal injections of carbachol, If the
extreme level of conductance by the early panickers is viewed
as the inability to habituate the eccrine gland response then,
the studies are in complete agreement. In this study, the skin
conductance response is the best single predictor of early or
late panic to sodium lactate infusion.

6.0 Summary

The literature cited above point to generally defined
cardio-pulmonary responses in lactate induced panic. The two
experiments performed in this study precisely depict the heart
rate and respiratory rate levels relative to the point of
subjective panic.

Experiment one provides strong evidence that these
physiological data are reliable predictors to the subjective
report of a lactate response. Strong correlates such as peak
respiratory frequency and heart rate increase prediction as to
when the subject will request the stopping of the lactate. The
finger pulse volume and peak skin conductance level failed to

provide specifically discriminating factors to the point of

panic.
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9.0 Tables and Figqures
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Table 1.
Heart Rate by Group by Time
Epoch Early Iate F prob.
Epoch 1 67.3 70.7 .24 .63
Epoch 2 70.0 70.4 .003 .95
Epoch 3 67.4 74.0 .34 .57
Epoch 4 85.3 78.4 1.15 .30
Epoch 5 88.8 86.8 .04 .82
Heart Rate s.d. by Group by Time

Epoch Early Iate F Prob.
Epoch 1 20.2 3.4 3.46 .09
Epoch 2 24.0 3.9 6.55 .02 *
Epoch 3 11.6 3.4 1.40 .26
Epoch 4 21.2 5.4 4.30 .06
Epoch 5 19.2 11.4 0.81 .38
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Table 2.
Finger Pulse Volume G Time
Epoch Early Late F Prab.
Epoch 1 423.4 496.2 .30 .59
Epoch 2 - 355.1 409.7 .44 .51
Epoch 3 419.7 501.0 .65 .31
Epoch 4 324.1 417.3 1.12 .31
Epoch 5 367.1 534.3 1.52 .24
Finger Pulse Volume s.d. by Group by Time
Epoch Early ILate F Prob.
Epoch 1 65.6  42.8 1.86 .11
Epoch 2 65.2  42.6 2.90 .11
Epoch 3 59.9  41.5 1.76 .21
Epoch 4 52.4  27.0 3.38 .09
Epoch 5 57.8  49.4 0.27 .60
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Table 3.

Skin Conductance Ievel by Group by Time

Epoch Early Iate F Prob.
Epoch 1 120.6 53.7 2.01 .18
Epoch 2 84.6 62.0 1.74 .2
Epoch 3 84.6 133.5 .58 .46
Epoch 4 85.2 123.0 41 .53
Epoch 5 84.7 202.0 1.83 .20

Skin Conductance Ievel s.d. by Group by Time

Epoch Early Late F Prob.
Epoch 1 .10 .26 1.68 .22
Epoch 2 .14 .17 .08 .77
Epoch 3 .10 .19 1.34 .27
Epoch 4 .14 .24 .65 .23

Epoch 5 .09 .15 .70 41




Table 4.

Minute Ventilation by Group by Time
Epoch Early Iate F Prob.
Epoch 1 6.2 5.1 .53 .48
Epoch 2 7.1 6.1 .42 .52
Epoch 3 7.5 7.2 .03 .85
Epoch 4 9.0 8.3 .10 .74
Epoch 5 8.6 7.3 .27 .60
Respiratory Rate s.d. by Group by Time
Epoch Early ILate F . Prob.
Epoch 1 4.7 4.0 2.56 .14
Epoch 2 4.7 4.0 2.56 .14
Epoch 3 4.5 3.8 4,66 .05 *
Epoch 4 5.8 4.1 13.59 « 004 %%

Epoch 5 5.6 3.7 13.26 . 004 %%




Table 5.

Repeated Measures MANOVA

All Responders by Time

Source of Variation F Prob.

Heart Rate 17.05 p.< .000
Minute Ventilation 6.42 p.< .000
Respiratory Fregquency 4.10 p.< .070
Tidal Volume 3.34 p.-< .019

Skin Conductance Level 1.05 pP.< .385

Finger Pulse Volume .83 p.< .514
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Table 6

Repeated Measures MANOVA

Early Responders by Time

Source of Variation F Prob

Beart Rate 10.76 p.< 000
Respiratory Frequency . 6.00 P.< 007
Minute Ventillation 4.01 P.< 002
Tidal Volume 2.14 P.< 119
Skin Conductance Level 1.05 pP.< +500

Finger Pulse Volume «43 P.< 784
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Table 7.

peated Measures MANOVA

Late Responders by Time
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Source of Variation F Prob
Hea;t.Rate“ 7.45 pP.< 001
_ Tidal Vo;{x‘me 1.93 P.< 155
Minute:&entillation 1.92 Pe< 156
Skin:Conductance Level 1.70 p.< .190
A_?espiféto:y Frequency 91 Pe{ <477
?finger Pulse Volume «70 P.< 601
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‘ la.tate Study
‘. . Modiftel APl Scale

PL. haze 104 Tof 12 3 Mol

prte ¥.D. Name Panic: Yoo No
Tize of Pazic
cale: Oe Ko 3 @ Slighe 2 = Moderate 3 = Sevare Cleaz: Yes Mo

Pre NeedlejPre 1uf.
Base «38 _-S 410 420

Dc you feel faint? — -

Ave you afrasd ef dyirp?

Are you sfraid in gencral?

Dz you have pslpitations?

~%s 4t haré for you te Preathe or
cstch youz breath?

..Dc you have s urge to urinste?

D> you have an urge te defecate?

Pe you feel éizzy or lightheeded? .

D;- you feel confused »: all?

Do things and pecple sees unreal?

Do you feel detached froz part or all of
your body? 4

1s 4t bard for you teo concentrate?

ATe you sveating at all? !

“1s 4t é1fficult for you to speak?

Yould ft be difficult for you to de your
o (apart froz being hooked up now)?

Dc you have any twitching, tremtling or
inner shakiness? '

Do you feel mausecus, quessv? . _ )

Are you afraié of geing crazy?

Are you afrsid of losing control?

Do you have any timgling? ] ' .

Are you experienciag sny chest paio or
4iscomfort?

B> you have any d1fficulty 1n svalloving?




. ' [ ]
Lectatp Study
Mocified AF] Scale

Base

1s your mouth dry?

Pre NesdleiPre
| _=3s -

83

Isf.
)

410

—

Do you feal weak?

Do you have 8 desire to flee!

Do you feel depressed? '———='l —

Do vou feel you vill emdarrass or

huziliate yourself?

Do you feel everyone is watchin; you?
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- Consent Forr. For the Study of the Induction of Anxfety Attacks
By Sodiur Lactate
{Patient)

PURPOSE .

The purpose of this study 1s to see 1f sociur lactate aiven tntravenouslv induces
an anxiety attack; whether there are patterns of change in heart rate, respiratory
rate, blood pressure, and electrical resistance of the skin associated with these
attacks; and whether successful treatment of the enxiety attacks which occur spon-
taneously, will lead to lessened sensitivity to the effect of sodiur lactate.

PROCEDURE

The ipfusion will be done 1n a laboratory at the New York State Psychiatric Insti-
tute , On two consecutive days. On the first day (baseline) you will be gshown the
laboratory to become familiar with it and the staff. e shall also monitor your
heart rate, respiratory vate, brain waves, suscle activity, blood pressure, elect-
rica) resistance and temperature of your skin, and tane record saemoles of your
speech. You will 2lso have a meedle n your arm for one half hour after which we
will drew 2 sme)) sample of blood (one ounce.) -

These measurements will also be made on the second or infusion day. Ne also may
conduct psychological testing, ask questions, as well as ask you to fill out
auestionnaires - 30 @s to measure how anxious you become, 1f you do. The whole
procedure will last 4-5 hours.

On infusion day, dut not on the daseline day, you will be given Intravenous in-
fusions in one arm and have small sermles of blood removed periodically from the
other arm. To avoid repeatedly sticking you to obtain blood samples, we shall
Teave a small plastic tude in your artary so we can withdraw sarples without
discomfort. In order to place such & tube, you will first be given a small
injéction of a Tocal anesthetic (xylmms into your wrist and then a tiny
needle will be fnserted. The plastic tube s then threaded nto the artery.

The risk entatled in placing the arterial tude are the possidbility of a loca)
bruise from the naedle and, vary rarely a Yocalized infection. Rarely, an diler-
gic reaction to the local anesthetic can occur. There is a very remote oossiblifty
of injury td the artery occurring wan performing the needle puncture. This would
require surgical repair. You will be vesponsible for a1l madical costs that may
sccrue beceuse of any untoward effects of this resasrch.
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A third needle wmay also be placed in a vein of the forearr and connected to a
small suction pump. The pump allows us to draw smal) samples of blood at verv
short intervels (every two minutes). This sethod of sampling can pick w very
short-11ved changes in the blood. The samples will be uwsed to measure lewels of
adrenalin and noradrenalin, The tota) amount of Di0ood taken will bde no more than
§ ounces, about 1/3 of that given whan one donates blood.

The fnfusion will consist of sterile water,s solution of sodium lactete and sml)
quantities of salt water. Starfle water and salt water are cormonly used intraven-
ous fluids and will have no effect upon you other than filling vour bladder with
urine as 1f you took the same quantity of fluid by mouth. Sodiur lactate fluid
is commonly used a3 an intravencus tresatmant of certain {1ingsses. Its use in the
present context is not 1ts usual use. It hes been found to oroduce anxiety in
some people, and mot in others. Aside from the risk of producino an anxiety
_attack, sodium lactate in this dose involves mo forseeable pisks.

During the test, osychiatrists, psychologists and nurses specislly trained for
this will be present. Should you develop § panic attack, we shall Ymmediately
stop the infusion. The attack ( as most real-1ife spontaneous attecks), is exoect-
ed to be of & brief duration. The professional staff will stay with you durino and.
after the attack, should you have one, t0 offer assistance and comfort. There mby
be wild sleepiness for 24 yours after the infusion.

You may be videotaped during your participation in the study of lactste infusions
and panic attacks. The purpose of the videotape mording is to further research
in the nature of panic attacks. The tape will be used solely for research pur-
poses and will be seen only by mental! health professionals without use of your
name of other identifying Information. You mey 8t any time during the tapine
stop it without prejudicing your participation in other aspects of the research.

TREATMENT AND MEDICATION -
>

After the test, psychiatrists at the Pgychiatric Institute will supervise your
treatment with tricyciic sntidepressant medication and psychotherapy. The usual
drugs used for this condition are imipramine (Tofranil) or similar drugs. The
drug treatment is not part of the research directly. It is the usual treatment
we offer 2]l patients with this condition.

The possible adverse effects of imipramine are sleeniness, Vightheadedness, drv-
ness of mouth, constipation and tremor. Hioh doses can also have adverse cardiac
effects in individuals with pre-existing heart disease.

FOLLOW-UP AND REINFUSI

We expect the treatments with ususl drugs to be fully effective, f.e¢. to complete-
1y stop your penic attacks. This s the usus) vesult. When that occurs, we shall
ttest you with the same intravenous infusions as before. Ue shall do this short-
1y after the panic sttacks have ceased. The procedure will be the same as before.
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sfter the second infusfon you will continue your usual treatment. When you have
been well for six months, you will enter the next part of the study, the purrose
of which i3 to compare the effects of sodiu~ lactate on patfents with a history
of arxfety attacks, who have been successfully treated and are taken off the med-
icatfon, with the effects of sodium lactate or sirilar patients whose medication
1s continued, At this point, you will efther be switched slowly £o an active
placebo or will continue your ususl madication (see belox). Neither you mor your
doctor will know which medicine you are on. The anpearance of the medications
will e 1dentical. Six weeks after this switchover, we will again retest you with
an infusion of sodium Tactate fdentical to the first two. During this six week
geriod, you will sae your doctor weekly and will be asked to snswer a short quest-
ionnaire at each visit. After the third infusion, yeu will Be informed 83 to
what you were taking; those on the active nlace>o will be taken off it, and 1f
necessary, put back on imiprarine.

The sctive placebo used will be methscorolarine droride (Pamine). Methscooolamine
stipation), but does not affact the central nervous syster. It is & cormonly used
drug spproved by the FDA for treotment of certain intestina) problems such as
spastic colon and duodenal ulcer. Its use here s an active placedo fs not its
ususl use. The smount of methscopolamine you will take will be less than the doses
prescribed in clinical use. \

The risk to you of teking methscopolamine bromide in the doses and durstion used

is that you may experience discomfort of its side effects. The common side effacts
are: dry mouth, constipation, lightedheadedness, blurred vision and faster heart
rate. 1f you experience significant discorfort, your doctor may ston the medication
and treat you as clinically indicated. Though neither you nor your doctor will be
. avare of whether you are taking methscopolarine broride (Pamine), or your usual
tricyclic antidepressant, this informstion wiil be availadle to the doctor at all
times should the unlikely need for it arise. ’

The risk of discontinuing medication s that your conditicn might worsen., During
the pericd you may be on placebo you will be closely monitored and emergency
consultation will be svailable to you through the Depression Evaluation Service,
212 960-2368, 2367, or the eme ¢y service of Presbyterian Hospital 212 694-2500.
Ask for the rsychiatrist on call.

Your participation (or withdrawal), and the results of the project will be known
only to the {nvestigators and thelr assistants. They will consider such information
strictly confidential. Should the results be used for publication or presentation
at scientific meetings, the identity of the participents will not be divulged.

The benefits to me rest in the value of my participation in providing increased
knowledge about the disease and the potential of finding better treatments.

You may withdraw from this study st any time. In such {nstance, we wuld continve
to provide treatmant a3 we wuld have had you continued {in the program. We expect
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thet the course of treatment will Cake 2 to 8 weeks. Ve are not resoonsidble for
providing treatment after that. 1f further care 1s required, we shall help you

obtain it.

Should any of the Informstion we gether Trom you be used for scientific pudlicet-
fons er prasentation, your snonyrity will de strictly oreserved. Your records
will be kept n locked Tiles and sccess to thow will be restricted to the research

staff.

The investigators are availabla to answer questions at any time. Their telephone
number §s 212 960-23E8 or 2367. The investicaters are Michas) P Liebowitz, M.D.,
Aody Fyer, K.D., Donald Dillon, Pn.D, and Donald F. Klein, M.D.

The New York State Psychiatric Institute - Columbia University Institutfonal Reviev
Board has aporoved recruitment of subjects for this study.

1 understand that 1 can contact the Institutional Review Board (960-5758) 1f I have
sny complaints or questions about my rights as a research subject.

] understand that ¥ as & result of my participation in this research, injuriss
occur from the known or unknown risks of the research descrided to me, immediite
sedical care and trestment, including hospitelization §f necessary, will de svaile
sble. Ewergency medical) treatment wil) be provided free of charge. 1 understand,
however, that funds are not availadle to cover the costs of additiona) medics) .

treatmant or other compensation.
1 have been given a copy of this consent.

NAME SIGNATURE
ADORESS,

DATE




