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Contingent negative variation (CNYV) in psychopharmacology
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Introduction

Since the discovery of ‘expectancy wave’ 25 years
ago {Walter et al. 1964), the relationship between
contingent negative variation (CNV) and psycho-
tropic drugs has been extensively studied. The
results obtained are complex and often difficult to
interpret because of uncertainty about physiological
and psychological processes underlying CNV and
also because of numerous methodological problems
due in part to the interindividual variability of
response to drug. However, this paper attempts to
study this question by viewing the field both phar-
macologically and clinically.

The pharmacological studies are centred on drug
characteristics and have 2 aims: the first is to detect
drug central effects and to specify their latency and
duration and the second is to define their ‘elec-
trophysiological profile’ in order to classify them
and predict their pharmacological action. Al
studies need to be carried out on a homogencous
population. The subjects should be young, healthy
and conform to predetermined electroencephalo-
graphic statistical tests. After appropriate control
measurement, the test drug is administered; it is im-
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portant to establish that a dose-response relation-
ship exists between the drug dose used and the elec-
trophysiological effects observed. Thus, phar-
macological experiments involving the CNV need to
be carefully designed so that precisely formulated
questions are asked that will produce clear-cut
answers,

By contrast, ¢/inical studies are centred on the pa-
tient and have 2 aims: the first is to measure objec-
tively the therapeutic effects of drugs and to assess
the ‘normalisation’ of abnormal electrophysio-
logical measures associated with a particular patho-
logical condition and the second is to select
‘responders’ toa given drug. The latter can be an ex-
tremely useful approach to overcome the wide varia-
tion of individual responses and the imprecise
diagnostic criteria available in psychiatry. The
population under study is necessarily heterogeneous
because it is composed of patients. Furthermore,
under clinical conditions, drugs are administered
chronically, and this is likely to produce effects that
aresubstantially different from the action of a single
acute dose of the same drug. Finally, under these
conditions, it is difficult to study systematically the
effects of a single drug and also to establish a dose-
response relationship.

We shall develop successively these 2 sections
starting with a discussion of methodological prob-
lems and then a review of the main trends in relevant
literature, illustrating them by reference to our own
research.
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Pharmacological studies

Methodological problems

The use of CNV in psychopharmacology raises
many methodological problems that we do not at-
tempt to review extensively; instead, we will focus
on the more critical problems related to the selection
of subjects and to the choice of experimental
paradigm.

Selection of subjects. The experimental design
most often consists of double-blind crossover
studies that require 2 matched groups of subjects,
one of which receives placebo and the other an active
substance. Thus, the 2 groups must be homo-
geneous with regard to age, height, weight, sex and
phase of the menstrual cycle (Abramovitz and
Dubrovsky 1980). Howard et al. (1982) showed very
stable CNV in male subjects, contrasting with
systernatic variations of those recorded in females
along their menstrual cycle. In addition, subjects
should be selected taking into account personality
data since a considerable body of physiological,
behavioural and pharmacological ¢vidence sup-
ports Eysenck’s hypothesis (1969) that introverts,
who are characterized by a greater intrinsic activity
in arousal systems than extraverts, display differen-
tial responses to psychotropic drugs (review in
Ashton 1987). Moreover, there would be a non-
linear, invertedU-shapedrelationship between CNV
amplitude and central arousal levels (Tecce 1972),
Thus, combined with Eysenck’s theory of personali-
ty, this model predicts that stimulant drugs would
enhance CNV amplitude preferentially in extravert
subjects. In fact, psychopharmacological studies
which have taken personality traits into account
have, in part, confirmed these hypotheses (Ashton
et al. 1981; Binnie and Commer 1978; Miinte et al.
1984; Rizzo et al. 1985; O’Connor 1986). However,
we need to investigate with more accurate measures
the different psychophysiological levels of arousal
to demonstrate clearly these theories which appear
as an oversimplification of the complex adjustment
of cerebral resources to output (Hockey and
Hamilton 1983).

The selection must also be based on electro-
physiological criteria like amplitude, duration and
shape of CNV, at least when it is recorded with stan-
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dard protocol with a short inter-stimuli interval
(ISI). Thus matched groups must be constituted
with equal proportions of subjects belonging to the
different categories (i.e., low vs. high amplitude
CNV,; fast vs. gradual rise time CNV), This implies
that CNV will be recorded at least once before the
pharmacological experiment, which has the advan-
tage of rubbing out the effect of the first session.

As for the experimental session, the following
points must be carefully checked: quality of sleep
the night before the experiment, smoking and drink-
ing habits, and meal time; breakfast and lunch must
be standardized. Moreover, during the course of the
experiment, psychological changes must be studied
by means of visual analogue scales (VAS), and
changes in task performances must be analysed in
recording not only responses speed but also the rate
of error in responding (Wesnes et al. 1987).

Choice of CNV paradigm. The second metho-
dological difficulty lies in the choice of a relevant
CNY paradigm. Numerous studies used the stan-
dard CNV protocol which consists of a warning
stimulus (S1) followed | or 2 sec later by an im-
perative stimulus (52) which induces a simple, un-
divided attention set for motor response (review in
Tecce et al. 1978}, Over the past [0 years, however,
this paradigm has been challenged by several re-
searchers because it is unable to display the different
CNV components (Fehm-Wolfsdorf et al. 1981;
Rockstroh et al. 1981; Miinte et al. 1984; Résler et
al. 1985). In fact, by lengthening the ISE beyond 3
sec, at least 2 distinct CNV components have been
demonstrated: the first one (early or initial CNV),
with a predominantly frontal distribution, appears
in response to 51 and is assumed to be associated
with orienting attention or with processing stimulus
input; the second one (late or terminal CNV) occurs
in anticipation of motor response and of S2 with a
maximum at the vertex and is thought to reflect ex-
pectancy, preparation or response-directed atten-
tion (review in Rohrbaugh and Gaillard 1983;
Brunia and Damen 1988). Thus, it is of interest to
specify the exact CNV component which might be
sensitive to a specific drug by lengthening the ISI
and by using topographical mapping.

In addition, in comparison to standard CNV pro-
tocol, the CNV task can be complicated and subjects
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may be required either to divide their attention be-
tween 2 simultaneous tasks {as in the ‘distraction
paradigm’ of Tecce et al. 1983) or toshift their atien-
tion from one task to another (go/no go paradigm:
aversive/neutral stimulus; mixed [S1). Finally,
several different event-related potentials (ERPs)
may be studied either separately or simultaneously
as in the ‘double priming paradigm’ (Rosler et al.
1985): a succession of visual stimuli was presented,
which transmitted different information on how to
classify the terminal stimulus in a sequence. Within
a long recording epoch, the authors identified
several P300a and b and early and late CNV com-
ponents.

Ideally, the experimental paradigm must be based
on the psychophysiological constructs which are
thought to be related to the hypothetical actions of
the drug under study. However, to date there is not
enough experimental evidence to indicate clearly the
best experimental paradigm to be chosen to test a
particular psychotropic drug, and one approach to
overcome this problem might be to establish a stan-
dardized battery of ERPs which would be systemati-
cally used in psychopharmacological studies in addi-
tion to more specific protocols. It would also be of
interest that ERP studies were always associated
with EEG power spectrum analysis and with ECG
recording.

Finally, the way to analyse data deserves some
comment. In addition to the usual descriptive
statistics on group means and variances, single case
studies have to be performed, as strong drug-
induced effects can be masked by the opposed trends
of some of the subjects. Another aspect of data
analysis should be the description of several index
covariations (i.e., reaction time and CNV ampli-
tude; EEG spectrum reactivity and CNV parame-
ters). Some covariations concurrent and concomi-
tant under baseline conditions may become recip-
rocal and successive due to drug effect, and such
changes may reflect not only quantitative alteration
in ERPs but also modification in organizational
characteristics of the CNS.

Data from the literature

The effects of psychotropic drugs upon CNV
parameters have been extensively reviewed by Tecce
etal. (1978)and by Thompson et al. (1986). General-

ly speaking, when recorded with standard paradigm
with short 1SI (< 3 sec), CNV amplitude decreases
with sedative drugs whereas it increases with
stimulants; these effecis were not clearly observed
with longer ISI (Miinte et al. 1986). With the ‘double
priming paradigm,’ Raosler et al. (1985) found a
significant reduction of late CNV after flupentixol
intake {2 mg) and this CN'V change occurs while no
subjective effect is reported; such a study may be
useful for detecting infraclinic side effects. Anticon-
vulsant benzodiazepines (BZD), carbamazepine
(CBZ) and clonazepam, were studied with a 2-
stimulus reaction time paradigm which mixed 2 and
6 sec ISIs (Rockstroh et al. 1987, 1991). These 2
drugs similarly dampened the late CNV but had a
different effect on the early CNV component with a
fronto-central reduction under clonazepam and a
centro-parietal decrease under CBZ. Such data
might indicate differential drug effects on specific
brain regions.

Only a few studies have evaluated the effects of
dysleptic drugs on CNV parameters and all used
paradigms with short ISIs. Lysergic acid diethyl-
amide (LSD) enhanced CNV amplitude (Walter et
al, 1964) while acute or prolonged THC use reduced
CNYV amplitude and post-S2 positivity (Kopell et al.
1972; Herning et al. 1979}, Nitrous oxide (‘laughing
gas’) did not decrease CNV amptlitude in spite of at-
tentional deficit (Fenwick et al. 1979) but induced
the occurrence of post-S2 negativity component
{PINV) associated with derealization state (Timsit-
Berthier et al. 1987a}.

Peptide hormones may represent a privileged
class of substances to be screened by ERPs and CNV
recordings because they are not detected by quan-
titative EEG and also because their receptors are
often located in frontal, central and lHmbic areas
which are involved in ERP genesis. However,
neither the luteinizing hormone releasing factor
{LH-RH) nor the growth hormone releasing factor
(GH-RH) were shown to induce any change in CNV
amplitude (Ashton et al. 1976). ACTH analogues
(ACTH, _,, and ACTH, o) have been extensive-
ly studied, but the results obtained are contradic-
tory; no significant action on CNV (recorded with 8
go/no-go paradigm with a 4 sec [SI) was found by
Miller et al. (1974) while significant results were
described by other authors. Thus, ACTH, o
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shortened reaction time and decreased the late com-
ponent of CNV when the subject’s attention was re-
guired for a simple attention task (ISI: 6 sec)
(Gaillard and Varey 1979; Rockstroh et al. 1981);
but it slowed reaction time and prevented the
habituation of the early CNV component when the
task was more effortful (attention shift between
neutral and aversive stimuli; ISI: 6 sec; Fehm-
Wolfsdorf et al. 1981). The results of these studies
taken together suggest that ACTH, _ |, facilitates
the fixation of an ‘attentional set,’” then allowing
rapid habituation of the late CNV but makes dif-
ficult the shift between different attentional sets,
impairing performance in spite of more resource
mobilisation as attested by the lack of early CNV
habituation. Whatever the interpretation of these
results, such data stress the importance of the choice
of relevant CNV paradigm to show the central effect
of peptides.

Neurohypophyseal horimone assessient

In addition to their peripheral action, the 2 neuro-
hypophyseal peptides appear to modulate learning
and memory at least in animals, and their effects ap-
pear to operate in opposite directions (review in De
Wied and Versteeg 1979). In studies in humans
results obtained using psychometric tests are more
controversial; it would be of interest to detect and
specify their effects on CSN using an elec-
trophysiological method. Unfortunately, EEG
spectrum was not modified by vasopressin (Vp)
(Timsit-Berthier et al. 1978). The early component
of CNV which is able to habituate could reflect an
elementary form of learning and appears to be a
good tool for testing these peptides. Using a stan-
dard CNV paradigm (S1-52 motor response with
ISI = 1sec), wetested the CNV habituation rate in-
duced by Vp (Timsit-Berthier et al. 1982) and by ox-
ytocin (OT) (Geenen et al. 1988).

The OT study illustrates some of the methodo-
logical points previously developed. It was con-
ducted double blind on 2 groups of 14 males selected
by means of present state examination (Wing et al.
1981) and using CNV features; 8 subjects were re-
jected because of slight psychological disorders or
CNVs outside the normal range. Finally, on the
basis of their individual CNV profiles, 2 matched
groups each having 10 subjects were made; group |
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received OT, and group II received placebo (Pb).
Moreover to control interindividual variability of
the data better, each subject was compared to
himself in a 3 part experimental design; A and B
recordings were performed on the same day and the
C recording was made 1 week later. In A, both
groups received an intravenous infusion of 0.9%
saline (Pb) for 45 min starting at 09.30 h; at the end
of the infusion, CNV was recorded (CNV-A), Then
group I was infused with OT for 45 min (84 m
[IU/min leading to a total dose of 3.780 m [U OT),
Group IT once more received Pb infusion (0.9%
saline); another CNV was recorded at the end of the
infusion (CNV-B) and, | week later, a third CNV
was recorded at 11.00 h (CNV-C). The CNV ampli-
tude was measured as the area under the curve be-
tween 300 and 1000 msec after S1. The results are
displayed in Figs. | and 2: compared to CNV-A, the
amplitude of CNV-B was reduced after OT infusion
and this short-term effect was statistically signifi-
cant only at Cz (Fig. 1). No subjective effect was
reported and only some light alteration of memory
performance was observed after OT infusion (Rey
PRM test). Moreover, no significant changes occur-
red at the level of EEG power spectrum nor at the
level of autonomic function (heart rate, blood
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Fig. t. Short-term effect of oxytocin on the amplitude of CNV
(measured as area under the curve). Each histogram represents
the amplitude of CNV (mean + 5.D.). Two recording condi-
tions: {i) Fz-linked mastoids, results shown in 2 left-hand pairs of
histograms; {i1) Cz-linked mastoids, resulis shown in 2 right-hand
pairs of histograms, Groups 1 and 1 both received placebo after
which group [ was infused with oxylocin {black) whereas group
II received placebo again (hatched). Note reduced CNV
amplitude following oxvtocin given in session B which was
statistically significant at Cz (P < 0.01} but not at Fz. (From
Geenen et ab, 1988.)
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pressure}. A long-term OT effect was supported by
CNV-C results; a significant decrease of CNV
amplitude persisted but was mainly evident at Fz
(Fig. 2). This effect is surprising since OT has a half-
time of only a few minutes. It is interesting to com-
pare these results with those obtained in previous
research on the effects of Iysine-vasopressin (LVP)
on CNV (Timsit-Berthier et al. 1982). In a group of
26 young male volunteers, LVP administered by
nasal spray prevented the spontaneous decrease of
CNV amplitude normally observed upon long re-
cordings and repetitive sessions and thus defayed the
course of ‘habituation.’ This effect appears to op-
pose that of OT which accelerates the spontaneous
decrease of CNV amplitude over recording sessions.
Therefore, these studies provide additional argu-
ments in favour of opposite central action of OT and
VP in humans.

In conclusion, we may state that, in spite of many
methodological problems, CNV is already useful to
detect and analyse the central effect of drugs,
especially when quantitative EEG is not relevant.

Clinical use of CNV

Compared with studies on normal healthy
volunteers, clinical studies are characterised by
several differences. First, clinical populations are
necessarily heterogeneous and used to taking drugs
chronically; CNV patients often display abnormal
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Fig. 2. Long-term effect of oxytocin on CNV amplitude (see

legend of Fig. 1 for key). Session C was recorded | week follow-

ing infusion. Note reduced CNV amplitude at Fz (£ < 0.05).
{From Geenen ¢t al. 1988.)

features with too high or low amplitudes followed
by PINV (review in Roth et al, 1986). Moreover,
many psychotropic drugs, in particular the an-
tidepressants, have anticholinergic effects which
can affect CNV independent of their other phar-
macological actions. Finally, CNV parameters
measured after drug intake must be considered to be
the result of interactions between the clinical state
and neurobiological drug effect, and it is difficult to
disentangle these 2 factors.

Methodological problems

CNV paradigm. It is difficult to apply complex
experimental paradigms for eliciting CNV in pa-
tients who often have a limited attention span and
are unable to cooperate. Thus, in most clinical
studies, a simple CNV paradigm with a S1-S2 inter-
val not exceeding 2 or 3 sec is adopted. A go/no-go
paradigm wiht longer 1SI also was used (Pierson et
al. in press) and it scems interesting to detect
‘responders’ to new antidepressants.

Subject selection. Based on clinical criteria,
groups of patients are formed according to criteria
of standard methods of psychiatric classification
(PSE, DSM 111, RDC, etc.). Although a requisite
for any clinical research, this principle of selection
does not prevent ambiguity; patients belonging to
the same nosological group often present a wide
neurobiological heterogeneity, leading to different,
even opposite, reactivities to similar drugs. There-
fore, the selection should include, in addition to
diagnostic criteria, neurobiological and psycho-
logical tests which could help to classify patients
from a trans-nosological and functional point of
view (Van Praag et al. 1987).

Washout period. Each clinical trial is usually
preceded by a washout period of at least 1 week
before dispensing the drug under study. Such a prac-
tice raises not only ethical but also neurobiological
problems, A well known example is given by BZD
abrupt washout which may reduce the electrocon-
vulsive threshold and increase CNV amplitude since
an enhancement of negative slow cortical potentials
would indicate a high risk for scizure to develop
(Elbert et al, 1990).
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Control group. The choice of control group is a
delicate problem; ideally, one may deal with healthy
matched subjects recorded at the same interval as
the patients (Giedke et al. 1987). However, we have
to be aware that this experimental design is difficult
to perform in practice. Another method is to com-
pare the experimental group with patients receiving
Pb, often in a double-blind design. However, if giv-
ing placebo to Alzheimer patients will not substan-
tially modify the course of their degeneration and
does not raise ethical problems, this is not the case
when the mental illness may endanger the patient if
no therapy is dispensed (cf., major depressive
disorder or schizophrenia)., Finally, it would be
more advisable to give the patients serving as con-
trols a standard medication of which the effects are
well known.

Experimental conditions. The control of ex-
perimental conditions is hardly checked as well as in
control subjects. In particular, variables such as
quality of sleep or cigarette consumption are nearly
impossible to control. The rhythm at which re-test
recording sessions should bescheduled must take in-
to account not only the pharmacological constraints
but also the clinical criteria for treatment efficacy.
For example, in the testing of patients with
Alzheimer-type dementia, 3 month intervals were
chosen by Tecce et al. (1983), while 12 month inter-
vals were used by Zappotli et al. (1988). At variance,
most antidepressant studies had test-retest intervals
ranging from 2 to 4 weeks (Giedke et al. 1987;
Ashtonet al. 1988; Piersonet al. in press). Our opin-
ion is that, because of the slow time course of mental
iliness, CNV retest must be recorded with an interval
of at least 45 days.

Data analysis. Data analysis must be carefully
conducted; before analysing group data, individual
data must be scanned in order to discriminate sub-
jects showing opposite modifications under drugs,
thus inducing non-significant differences in group
averages. Also drop-out subjects must be taken into
account: for example, we noticed that CNV ampli-
tude of depressive patients, who did not tolerate
tricyclic antidepressants and dropped out of our
pharmacological study (13 subjects), was signifi-
cantly higher than that of patients who completed
the study (51 subjects).
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Data of literature

The effect of drugs on CNV has been studied less ex-
tensively in pathophysiological population than in
control subjects and the results so far obtained are
only partial. In general, the experiments were
designed in agreement with the CNV neurochemical
model developed by Marczynski (1978) and by Libet
(1978) who emphasised the role of cholinergic and
catecholaminergic systems in the modulation of
negative components of the CNV,

Parkinson’s disease. As Parkinson’s disease is
related to dopamine {(DA) deficiency in caudate
nucleus and in putamen and is often associated with
low CNV amplitude, it was postulated that DA
agonist treatment would enhance CNV amplitude
and induce PINV. In fact, Zappoliet al, (1972) and
Amabile et al, (1986) who recorded CNV in parkin-
sonians before and after treatment by 1-DOPA
and/or bromocriptine (DA agonist) noticed the oc-
currence of PINV, frequently associated with an in-
crease in CNV amplitude. These results are consis-
tent with the CNV neurochemical model.

Dementia. Alzheimer dementia is a multisymp-
tom disease, and cerebral cholinergic system deficit
is certainly one of a wide range of neurotransmitter
abnormalities underlying its clinical feature. Early
CNYV component decrease (recorded with a standard
CNYV paradigm with ISI = 2 sec) was observed in
the early stages of presenile idiopathic mental
deterioration (Zappoli [988). Hydergine and
nicergolide which are drugs known to improve the
functioning of the cholinergic systemare not very ef-
ficient when there is severe clinical degeneration,
but they may be efficient at the carly stage of the
disease. These drugs are able to modify CNV
amplitude in demented or predemented patients,
Thus, Tecce et al. (1983) observed that the ‘CNYV re-
bound effect,’ recorded with a CNV distraction
paradigm which induced divided attention, was
significantly increased in Alzheimer patients receiv-
ing hydergine for a period of 3 months. However,
this electrophysiological drug effect was not cor-
related with clinical improvement. Zappoli et al.
{1988), using a standard CNV paradigm with a 2 sec
ISI (the optimal 1S1 length for facilitating prepara-
tionin normal elderly people), noticed an increase of
CNYV amplitude in patients with presenile Alzhei-
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mer-type dementia receiving nicergolide treatment
for 12 months and also pointed out slight clinical im-
provement after freatment. These results are consis-
tent with the view that drugs which stimulate the
cholinergic system also increase CNV amplitude.
They also prove that CNV may be a useful
discriminator for early detection of presenile mental
decline. This early detection is crucial if therapeutic
advances are to be made, since potential therapies
need to be introduced at a time when brain dysfunc-
tion can be reversed or arrested.

Headache. Headache is a frequent disease with
a large body of actiology. Hyperactivation of
catecholaminergic systems was assumed in migraine
and, in agreement with this hypothesis, we iden-
tified an electrophysiological pattern which
characterises migraine vs. tension headache. This
pattern is constituted by high amplitude CNV with
no habituation during the experimental session,
associated with high level of alpha blocking {Timsit
et al. 1986).

In a pathophysiological study, a group of 28 sub-
jects (17 migraineurs and 11 tension headache suf-
ferers, classified in accordance with the Ad Hoc
Committee (1962)), was studied to correlate CNV
amplitude with plasma levels of noradrenaline
(NA), adrenaline (A) and DA. The subjects were
free from attacks for at least 7 days before examina-
tion and were not receiving any prophylactic treat-
ment. Their results are shown in Fig. 3. Tension
headache sufferers displayed a significant lower NA
plasmatic level than migraineurs, but there was a
good positive correlation between CNV amplitude
and NA plasma level regardless of the type of
headache (r = 0.59; P < 0.01 Spearman’s test).
No difference between groups, and no correlations
were found for A and DA,

In a prospective therapeutic study, another group
of 25 migraineurs was recorded before and after a 5
month treatment with beta-blockers (BB; metopro-
lol, 110 mg/day). The clinical efficacy of the drug
was evaluated by a global severity score, taking into
account the number of attacks and their duration.
The treatment significantly reduced the severity
score, the CNV amplitude and NA plasma level ina
striking comparison. Moreover, CNV amplitude
provided a significant index to predict the

therapeutic efficacy of BB: the higher the CNV
amplitude, the better the response to treatment in
terms of severity score reduction (Fig. 4}. This CNV
pharmacological approach of headache validated
CNV as a tool to predict the response to & specific
therapeutic strategy, and this application has now
been run as routine in our laboratory. Thus, about
12 headache sufferers are recorded each week with
a standard CNV paradigm (ISI = 1 sec) associated
with an BEG spectrum analysis {Timsit et al. 1986).
The results are quickly obtained, as for any ofher ex-
amination in medical practice, and integrated into
the clinical data in order to aid therapeutic decision
making (i.e., the occurrence of high amplitude CNV
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associated with high EEG reactivity is an argument
for prescribing BB),

Depression. The biochemical approach to
depression is extremely complex. Central distur-
bances in catecholaminergic and cholinergic
systems as well as in the serotoninergic system are
encountered (review in Van Praag 1982), A small
CNV amplitude is consistent with theories postu-
lating reduced levels of monoaminergic activities in
depression. However, high as well as low amplitude
CNV have been described in this disease (Timsit-
Berthier et al. 1987b). The relationship between
these CNV changes and the biochemical depression
mechanism is not clear. In order to bring light to this
problem, we recorded CNV with standard paradigm
(ISI = 1 sec) in 56 patients with major depressive
episode (as defined by the DSM-III criteria), and in
order to assess the disturbances of their catechol-
aminergic systems, we performed 2 neuroendocrine
challenge tests which allow appreciation of DA and
NA reactivity. Thus, these patients were submitted
to a washout period of 2 weeks and then were in-
jected with a single dose of clonidine and 2 days later
with apomorphine. Growth hormone (GH) re-
sponse to both these substances indirectly reflects
the functional reactivity of NA and DA systems.
Finally, in measuring the relationship between CNYV
amplitude and GH response to clonidine and apo-
morphine, we noticed: (1) a lack of correlation be-
tween CNV and GH response to clonidine which
may be explained by the great occurrence of no reac-
tive (‘blunted’) clonidine test in depressive patients
(Ansseau et al. 1988); (2) a significant positive cor-
relation between CNV and GH response {o apomor-
phine (r +0.44; P <0.001): the higher the CNV,
the higher the reactivity of DA receptors {Fig. 5).
This relationship which held independent of the in-
fluence of age is of theoretical interest since it
highlights the role of the DA system in the modula-
tion of CNV, a role which has received little atten-
tion among the contributions to this congress (Skin-
ner (1989) and Pineda et al. (1989) mainly pointed
out the NA system). In addition it provides im-
mediate practical interest because it allows defini-
tion of the subjects who will respond to an-
tidepressants; indeed, Ansseau et al. (1988) showed
that patients with no reactive apomorphine test are
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Fig. 5. Correlation between peak growth hormone (GH) level
achieved during apomorphine test and CNV amplitude in
depressed patients. White circles refer to "blunted’ tesis.

more likely to respond to substances activating the
catecholaminergic system. Thus, it may be assumed
that subjects with fow CNV amplitude would be the
best ‘responders’ to DA and NA antidepressant
agonists while patients with high amplitude CNV
would better respond to serotoninergic drugs. This
hypothesis is consistent with the results obtained by
Timsit-Berthier and Timsit (1981) who recorded
standard CNV (IS] = 1 sec) in 13 depressed pa-
tients before and after treatment by DA and NA re-
uptake inhibitors; they noticed clinical improve-
ment associated with an increase of CNV amplitude
in 11 out of 13 patients after 3 months of drug treat-
ment. It also is in agreement with the study of Pier-
sonet al, (in press) who showed a rather selective ac-
tion of fluoxetine HCIl {a pure serotoninergic
agonist drug) in depressive patients displaying high
amplitude CNV in a go/no-go paradigm (ISI = 4
$€c).

However, this hypothesis is somewhat over-
shadowed by other results. Thus, Ashton et al.
(1988) recorded 32 depressive patients al approx-
imately I, 3 and 6 weeks after the start of antidepres-
sant therapy (amitriptyline, 22 patients; other
tricyclic antidepressants, 6 patients; lithium car-
bonate, | patient; monoamineoxidase inhibitor, 1
patient; combination of drugs, 2 patients). CNV
was obtained with standard paradigm and 2 dif-
ferent 181 intervals (1.25 and 4 sec). There was a
highly significant correlation between long and
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short CNVs (# = 0.6; P < 0.001). Before treat-
ment, CNV amplitude correlated negatively with
severity of depression regardless of diagnostic
category. In patients with initially small CNV, there
was an increase in magnitude over time but, in those
with larger CNVs, there was little change or even a
decrease. Using a standard CNV paradigm with
ISI = 1.9 sec, Giedke et al. (1987) recorded 59
depressive patients before and after 4 week double-
blind treatment with either amitriptyline (AT)or ox-
aprotiline {(OT). At the same times, 30 healthy sub-
jects were investigated 3 times in identical intervals
of 2 weeks. In the AT group, clinical improvement
and drug plasma levels of nortriptyline (the prin-
cipal metabolite of AT) were positively related to an
increase of CNV area. In the OT group, the reverse
was true; increase in CNV area was related to
smaller OT plasma levels and less favourable out-
come. There was no individual CNV analysis in
these last 2 studies.

Finally, the use of CNV in clinical pharmaco-
logical study brought clearer results with
neurological diseases (as Parkinson’s discase and
headache) than in depression, However, compared
with the other biological markers of depression, on-
ly few ERPs studies were already performed in this
field. Hopefully further CNV studies in depressive
patients associated with refined clinical and
biochemical assessments should lead to a better
understanding of the meaning of CNV parameter
changes in the evolution of depression under
specific drugs.
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