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LH-RH luteinizing hormone releasing hormone
LSD lysergic acid diethylamide

LVP lysine-8-vasopressin

MAO monoamine oxidase

5-MeODMT 5-methoxy-N,N-dimethyltryptamine

MHPG 3-methoxy-4-hydroxyphenylglycol

MIF melanocyte-stimulating hormone release-inhibiting
factor

MSH melanocyte-stimulating hormone

NR no response

PCPA p-chlorphenylalanine

REM rapid eye movement

RF releasing factor

8:Ca subcutaneous

S.E.M. standard error of mean

SNAT serotonin-N—-acetyltransferase

Ti L-triiodothyronine

TAD tricyclic antidepressive

TCP tranylcypromine

temp. temperature

TH thyroid hormone

TRH thyrotropin-releasing hormone

TSH thyroid-stimulating hormone

Uucs unconditioned stimulus

VMA 3-methoxy—-4-hydroxymandelic acid

























































13

TABLE 3:
DIFFERENTIAL CHARACTERISTICS OF BIPOLAR, UNIPOLAR AND SECONDARY DEPRESSIONS
(Modified from Akiskal and McKinney, 19875)
VARIABLE BIPOLAR DEPRESSICN UNIPOLAR DEPRESSION SECONDARY DEPRESSION REFERENCES

Clinical Features

Retarded in psychamotor
activity.

Postpartum episodes.

Manifested in affective
episcdes only.

Median age at onset 30
years.

Agitated in psychamotor
activity.

Clinically heteroc—
geneous - manifested in
forms other than
depression e.g.
alcoholism.

Median age at onset 45
years.

Depressive features
superimposed on non-
affective psychiatric
symptomatology e.g.
hysteria.

Biegel and Murphy, 1971

Reich and Winokur, 1970
Winokur et al., 1970;71

Perris, 1966

Clinical Course

Episode lasts 3-6
months.

Greater than 3 episodes
per lifetime.

Episode lasts 6-9
months.

1-2 episcdes per life—
time,

No clear-cut
episodes; either
transient or chronic.

Perris, 1968
Winokur, 1970

responsive.

May switch to hypomania
with tricyclics.

to lithium carbonate.
Tricyclic responsive.

"Hysteroid dysphorias"
and "atypical de-
pressions" may respond
to MAQ inhibitor.

Genetics High genetic loading Low genetic loading for Perris, 1966
for affective illness depression. Winokur et al., 1969
suggesting dominant Mode of inheritance Cadoret et al., 1970
transmission. uncertain.
Either X-linked Reich et al., 1969
dominant, Winokur et al., 1969
Mendlewicz et al.,
or 1972
autosomal dominant, Green et al., 1973
Polygenic inheritance Gershon et al., 1971
suggested. Baker et al., 1972
Higher svicide rate in Murphy et al., 1971
their families.
Neurophysiology "Augmenter" on evoked "Reducer" on evoked Borge et al., 1971
potentials. potentials. Buchsbaum et al., 1971
Biocchemistry Low platelet MaQ? Normal platelet MRO Murphy and Weiss, 1972
activity. activity. Jacobsen et al., 1973
Lower MHPG? excretion. Maas et al., 1973
Schildkraut et al.,
1973a; 1973b
Beckman et al., 1975
More marked decrease Mendels et al., 1972a
in lumber CSF 5-HIAA®, Ashcroft et al., 1973
Subnormal steroid Above normal steroid Dunner et al., 1972
excretion. excretion.
Lower 17-hydroxycortico— Jacobsen et al., 1973
stercid concentration
in urine.
Pharmacology Lithium carbonate Less likely to respond Goodwin et al., 1972

Noyes et al., 1974

Bunney et al., 1970
Murphy et al., 1971

Robinson et al., 1973

'MAO = monoamine oxidase

IMHPG =
3CSF SHIAA =

3-methoxy-4-hydroxyphenylglycol
cerebrospinal fluid 5-hydroxyindoleacetic

acid

oo = 14 =f
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Bipolar affective illness is thought to be a dominant trait
which can be transmitted as either X-linked dominant (Winokur
et al., 1969; Reich et al., 1969; Mendlewicz et al., 1972)
or autosomal dominant (Green et al., 1973). The mode of
transmission of unipolar illness is less clear, though some
studies favour polygenic inheritance (Gershon et al., 1971;

Baker et al., 1972) (Table 3).

The levels of catecholamines in the brain and in the adrenal
medulla are genetically determined and hence a genetic
abnormality may affect the amount of functional neurotrans-
mitter at the synaptic cleft. There are a number of possible
sites of genetic dysfunction. An alteration in a protein
molecule could cause enzymatic changes, resulting in altered
synthesis, storage, release, reuptake or metabolism of the
neurotransmitter. Other loci of dysfunction have been

proposed, 4 of which deserve special mention.

(1) An alteration in the gene(s) that controls the avail-
ability of rate-limiting enzymes involved in biogenic amine

synthesis.

(2) An increase in the functional capacity or the level of
catechol-0-methyltransferase (COMT) or MAO which would

decrease the biogenic amines in the synaptic cleft.

(3) A dysfunction in either the vesicular, presynaptic or
postsynaptic membrane which would interfere with the release

and reuptake of electrolytes and/or biogenic amines (Mendels
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PRESYNAPTIC NEURON POSTSYNAPTIC NEURON
RELEASE—>

Storageyesicle releasing

neurotransmitter

. RECEPTOR

<——REUPTAKE —

Fig. 2A. Schematic Representation of the Normal Process of
Release, Reuptake and Metabolism of Neurotransmitters.

COMT, catechol-0O-methyltransferase; MAO, moncamine oxidase.

PRESYNAPTIC NEURON POSTSYNAPTIC NEURON

Synaptic cleft

e @

e e @ I
RECEPTOR

[ ] o L

TRICYCLIC ANTIDEPRESSIVES

Fig. 2B. Schematic Representation of the Proposed Mechanism of
Action of the Tricyclic Antidepressives.

The tricyclic antidepressives block the presynaptic nerve terminal,
increasing the concentration of neurotransmitter (noradrenaline,

dopamine or serotonin) at the receptor site and thus potentiating
its effect.
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FIG. 3: THE SYNTHESIS AND METABOLISM OF NORADRENALINE
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PRESYNAPTIC NEURON POSTSYNAPTIC NEURON

RECEPTOR

hondna

Fig. BA. Schematic Representation of the Mechanism of Action of
the Monoamine Oxidase Inhibitors.

The MAO inhibitors block the degradation of the neurotransmitter
(noradrenaline and serotonin) by MAO.

COMT, catechol-0O-methyltransferase, MAOI, monoamine oxidase inhibitor

PRESYNAPTIC NEURON POSTSYNAPTIC NEURON

Synaptic cleft

® RECEPTOR

Fig. 5B. Schematic Representation of the Proposed Mechanism of
Action of the Psychostimulants.

Psychostimulants (e.g. amphetamine) stimulate the release of
stored noradrenaline and dopamine, inhibit the reuptake of the
neurotransmitter from the synaptic cleft and inhibit MAO.
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1.1.6.4.5.3 Nomifensine:

The antidepressive activity of nomifensine has been confirmed
by numerous investigators (Franchin, 1973; Madalena et al.,
19737 Pecknold gt al.; 1975; Acebal et a8l., 1976), In
addition to blocking noradrenaline uptake (Samanin et al.,
1975; Koe, 1976), it is also a potent blocker of dopamine
uptake in the rat brain (Hunt et al., 1974; Randrup and
Braestrup, 1977; Tuomisto, 1977). This is illustrated

in Table 8. Serotonin uptake, however is not inhibited

to any significant extent (Schacht and Heptner, 1974;

Samanin et al., 1975).

1.1.6.4.5.4 Other Atypical Antidepressives:

The drugs fenfluramine, maprotiline, toloxatone and
viloxazine have been shown to possess antidepressive
activity despite their widely differing mechanisms of

action (fenfluramine: Murphy et al., 1976; maprotiline:

Ludiomil Symposium, 1975; Kielholz, 1972; 1973; 1974;

Briant and George, 1975; toloxatone: Martin, 1973;

Suttel and Duplan, 1973; wviloxazine: Vivalan Symposium,

1975; Moizeszowicz and Subira, 1977).

Fenfluramine inhibits the uptake of serotonin into blood
platelets (Wielosz et al., 1976) and causes the release of
serotonin from central storage vesicles (Trulson and Jacobs,

1976) .

Maprotiline is a stong inhibitor of noradrenaline uptake
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Neuroendocrine

Light

e mm—m——m , M H 777 gystem
1
|
I e .
| 3 Behaviour
| 4 serotonin 8 Lo
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4+ GABA
| LN j_) Extrapyramidal
% e )] System
. CSF Midbrain §

Pineal

Blood Sleep and

Fig. 10.

RF ? EEG Changes

& ]+CAMp ,__)' I____) RN | 3 Convulsive
Threshold

Cerebellum

Schematic Diagram of the Proposed Mechanism of Melatonin Action on the CNS

(Anton-Tay, 1974).
CSF, cerebrospinal fluid; H, hypothalamus; MFB, medial forebrain bundle;
LN, locus niger; LS, limbic system; P, peripheral tissues; RF, reticulum

formation:; RN. red nucleus.
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Acquisition of an Avoidance Response as a Function of Trials for a Single Female
Rat.

Each rat was trained at the same time every day and when at least 3 consecutive sessions with
85% CAR had been achieved, drugs were administered. This is represented by *. A minimum
period of 2 weeks was allowed between the different drug treatments.
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treatment, the rats appeared to walk normally and the NR
levels decreased to zero, However, the CAR remained suppressed
and high ER levels were observed. This was in contrast to
the action of phenobarbitone which caused a rapid changeover

from high NR to high CAR levels (Table 18).

These results confirm previous findings that chlorpromazine
has a specific action on the CAR, being able to suppress the
CAR without effecting the ER at low doses. However, at
relatively high doses of chlorpromazine (10 mg/kg) moderate
ataxia was observed which caused suppression of the ER with

a resultant increase in the NR.

2.3.4 Effect of Melatonin:

Melatonin was shown to have a dose-dependent effect on CAR.

At doses of 50 mg/kg and 100 mg/kg, the drug had no
significant effect on CAR, however, at 200 mg/kg a significant
reduction of CAR was observed (p < 0,01; Wilcoxon matched-
pairs signed-ranks test). These results are shown in

Figure 14. The effect on the CAR was evident 30 minutes
after melatonin administration and continued for 5 hours.
At the 6-hour interval the avoidance performance of the rats

had returned to the pre-drug levels.

The effect of melatonin (200 mg/kg) on CAR, ER and NR as
a function of time is illustrated in Figure 15. Initially
melatonin caused an increase in ER but 1,5 hours after drug

administration this was also blocked and NR predominated.
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Fig. l16. The Effect of Melatonin, Chlorpromazine and Pentobarbitone on the Conditioned Avoidance
Response of Trained Female Rats.

¥—x Melatonin . 200  mg/kg (8)
¥---X Chlorpromazine 10 mg/kg (4)
#——* Pentobarbitone 25 mg/kg (3)

Percent responses are represented by the mean value obtained during 20 test trials.

The figures in brackets refer to the number of rats used.

AP, acclimatization period;

DA, drug administration.
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Fig. 17.
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The Effect of Melatonin, Chlorpromazine and Pentobarbitone on the Escape Response
of Trained Female Rats.

%»—x Melatonin 200 mg/kg (8)
»---% Chlorpromazine 10 mg/kg (4)
+——=% Pentobarbitone 25 mg/kg (3)

Percent responses are represented by the mean value obtained during 20 test trials.

The figures in brackets refer to the number of rats used.

AP, acclimatization period; DA, drug administration.
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Percent responses are represented by the mean value obtained during 20 test trials.
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Fig. 18. The Effect of Melatonin, Chlorpromazine and Pentobarbitone on the No Response
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+DA
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Trained Female Rats.

¥—X Melatonin 200 mg/kg (8)
¥%---%x Chlorpromazine 10 mg/kg (4)
*—% Pentobarbitone 25 mg/kg (3)

The figures in brackets refer to the number of rats used.

AP,

acclimatization period;

DA, drug administration.
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However, melatonin's effect on CAR could be explained by
another mechanism. Cook and Weidley (1957) have demonstrated
that serotonin (10 mg/kg, 20 mg/kg and 40 mg/kg) produces a

specific block of the CAR.

Serotonin has also been shown to facilitate the inhibitory
processes involved in the habituation of activity and
spontaneous alternation in a Y-maze (Swonger and Rech, 1972),
suppress self-stimulation (Wise et al., 1973), strengthen
behavioural reactions based on punishment mechanisms (Stein
et al., 1973: Wise et al., 1973) and inhibit the stress-
induced activation of the hypothalamic-pituitary-adrenal
system (Vermes and Telegdy, 1972; Telegdy and Vermes, 1973).
Therefore it may be possible that melatonin's effect on CAR
is mediated via serotonin. In addition, high doses of the
precursor, tryptophan (600 mg/kg and 800 mg/kg), have been
shown to produce a specific block of the CAR, although this
effect was said to be unrelated to its effect on serotonin
brain levels (Engel and Modigh, 1974). The maximum effect
produced by serotonin (40 mg/kg) was a 50% block of the CAR
(Cook and Weidley, 1957) and tryptophan (800 mg/kg) produced
a maximum block of 60% (Engel and Modigh). In the present
study, however, melatonin (200 mg/kg) caused a 100% block

of the CAR. Anton-Tay et al. (1968) showed that low doses
of melatonin (1 mg/kg) increase brain serotonin levels,
whereas in this study, only high doses of melatonin blocked
the CAR. These findings suggest that mechanisms other than
the increased concentration of brain serotonin are involved

in the behavioural effect of melatonin.
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Fig. 23. Comparison Between the Effects of Various Doses of DL-Tryptophan and

Tranylcypromine on Rat Locomotor Activity over a Period of 3 Hours.

—— Tryptophan 1 mg/kg (18)
¥—X Tryptophan 10 mg/kg (18)%
¥--X Tryptophan 100 mg/kg (9)

--=4 TCP 20 mg/kg

(18)

All the rats were pretreated 24 hours previously with TCP (20 mg/kg).
The numbers in brackets refer to the number of rats used.

AP, acclimatization period;

TCP, tranylcypromine; TRY, dl-tryptophan.

*P < 0,05 as compared to the TCP-treated rats (Student's t-test).
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Fig. 24. The Effect of Pargyline Administration on Rat Locomotor Activity over a Period of

6 Hours.

—— Control (Pargyline, 75 mg/kg, on Day 1)
r--- Pargyline, 75 mg/kg, on Day 2

Six groups of rats (3 per group) were used.
AP, acclimatization period; PAR, pargyline.

P < 0,05 as compared to control (Wilcoxon matched-pairs signed-rank test).









~ 241 =

x10 2

8.00¢
7.00F
6.00f
Mean 9.00¢
Activity/
30-Minute
Period 4.00F
+ S.E.M.
3.00}
2.00¢t
1.00F
"B  Lm. 2 ' 2. | ' '
. ; . ; j - ; =
AAP A TCPHMEL 00 3.00 00 5.00 6.00 00
30-minute period
Fig. 27. The Effect of 10 mg/kg Melatonin on Rat Locomotor Activity over a Period of

3 Hours Following Tranylcypromine Administration.

—— Control (TCP, 20 mg/kg)
—--4 TCP, 20 mg/kg, followed by melatonin, 10 mg/kg, 30 minutes later.

Eight groups of rats (3 per group) were used.

AP, acclimatization period; MEL, melatonin; TCP, tranylcypromine.

P < 0,01 as compared to control (Wilcoxon matched-pairs signed-rank test).
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Bid. 28 The Effect of 100 mg/kg Melatonin on Rat Locomotor Activity over a Period of

3 Hours Following Tranylcypromine Administration.

+—— Control (TCP, 20 mg/kg)
--4 TCP, 20 mg/kg, followed by melatonin, 100 mg/kg, 30 minutes later.

Six groups of rats (3 per group) were used.

AP, acclimatization period; MEL, melatonin; TCP, tranylcypromine,

P < 0,05 as compared to control (Wilcoxon matched-pairs signed-rank test).
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6 Hours.

—— Control (melatonin, 30 mg/kg, on Day 1)
k--—+ Melatonin, 30 mg/kg, on Day 2

Ten groups of rats

(3 per group) were used.

AP, acclimatization period; MEL, melatonin.
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Big. .29, The Effect of 30 mg/kg Melatonin on Rat Locomotor Activity over a Period of
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3L Comparison Between the Effects of Various Doses of Melatonin and Tranylcypromine

Fig.

All
The

AP,

*R <

on Rat Locomotor Activity over a Period of 3 hours.

—— Melatonin 1 mg/kg (18)
¥—X Melatonin 10 mg/kg (24)%*
¥--%X Melatonin 100 mg/kg (18)
--4 TCP 20 mg/kg (18)

the rats were pretreated 24 hours previously with TCP (20 mg/kg).
numbers in brackets refer to the number of rats used.

acclimatization period; MEL, melatonin; TCP, tranylcypromine,

0,05 as compared to the TCP-treated rats (Student's t-test).
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The Effect of 100 mg/kg Melatonin on Rat Locomotor Activity over a Period of
6 Hours Following Pargyline Administration.

—— Control (Pargyline, 75 mg/kg)
k—--4 Pargyline, 75 mg/kg, followed by melatonin, 100 mg/kg, 30 minutes later

Six groups of rats (3 per group) were used.

AP, acclimatization; MEL, melatonin; PAR, pargyline

P < 0,05 as compared to control (Wilcoxon matched-pairs signed-rank test).
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