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Abstract

Researcher’s  Name: Wafaa Mostafa Mohamed
El-Genaidy.

Title: Interleukin-2 Receptors in Childhood Depression.

Place of study: Institute of post graduate childhood
studies-Ain Shams University. ‘

Abstract: A sample of 60 Egyptian depressed patients,
7-18 years old, were selected from the Institute of Psychiatry,
Faculty of medicine, Ain Shams University by ICD-10
(1992). They were subclassified into three groups (20 each)
according to the severity of depression.

Cases (no=60) and controls (no=20) were subjected to:
psychiatric interview, complete physical examination,
children depression inventory (CDI), and a questionnaire for
socioeconomic level (EL-Shakhs, 1995), and finally serum
was used for detection of soluble interleukin-2 receptor (sIL-
2R) using enzyme linked immunosorbent assay (ELISA).

The results of this study showed that females were
significantly more than males.

There was a high significant difference between cases
and controls as regard loss of one or two parents, also as
regard maternal psychopathology.

Soiuble IL-2R levels in serum were significantly
increased in depressed patients and was positively related to
the severity of depression. | .

‘Soluble IL-2R was significantly positively related to
male sex, and was significantly related to maternal
psychopathology only in severe group of depression.
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Severe sleep disturbance significantly affects the level
of sIL-2R.

Further studies are needed to set reference values for
sIL-2R and to know why sIL-2R is more in males with severe
depression than females.

Key words:

Depression/Childhood depression / IL-2 / IL-2R / sIL-2R
Immunology of depression.

_Xi""






Introduction and
aim of the study






INTRODUCTION

Depression may = be comorbid, disabling syndrome that
affects approximately 2-7% of children, 3-10% of adolescents
(Eid, 1998), and approximately 15-25% of cancer patients
(Henriksson, et al., 1995).

Some people may develop depression while sick with
chronic illness and immune related disorders such as acquired
immune deficiency syndrome (AIDS) and certain cancers
(Johnson et al, 1999).

However, recent developments in psychoneuro-
immunology suggest that major depression and stressful life
events may increase the susceptibility to diseases or prolong
existing medical problems by means of aberration occurring
within the immune system (Mendlovic et al, 1997).

Some researchers reported that depression is accompanied
by in vitro immune-suppression as indicated by lymphocyte
transformation tests, lower number of T and B cells and
diminished natural killer cell activity (Hickie et al, 1993 and
Schleifer et al, 1996).

Results of flow cytometric analysis have shown that
depression is characterized by increased cluster of differentiation
(CD) antigen and increased CD4"/ CD8" cell ratio (Maes et al,
1992).

It has been reported that depression is characterized by T-
cell activation which is manifested by significantly increased
number and percentage of activated T- lymphocytes, interleukin-2
receptors bearing cells and human leukocyte antigen (HLA)
DR+Tcells and increased level of soluble interleukin-2 receptor
which is another marker of T cell activation (Maes et al., 1995,).



Aim of the study

This study attempts to investigate the most common
symptomatology in different categories of depression (mild,
moderate, and severe). It also aimed to study interleukin-2
receptors. in depressed children according to the various degrees
of severity of the disorder.



Review of Literature






Chapter One:

Childhood
Depression






REVIEW OF LITERATURE
CHILDHOOD DEPRESSION

Definition of Depression:

Depressed mood or affect refers to a state of dysphoria that
occurs frequently in the course of normal development. It is part
of negative feelings, but lack of positive affect and a loss of
emotional involvement with other people, objects or activities
constitute specific features that distinguish depressed mood from
normal feelings of sadness or demoralization and from other
negative .affects such as anxiety. Youths with depression often
have significant interpersonal, intrafamilial and academic
difficulties (Findling et al., 2000; Fombonne, 1 994).

Depressive syndrome refers to a constellation of observable
symptoms (of which depressed mood is only one component)
such as tearfulness, irritability, death thoughts, loss of appetite,
disturbance of sleep, lack of energy, ..... etc. that tend to cluster
together. At the individual level, a depressive syndrome is
recognized when the behavioral characteristics reach a given
threshold that signals a significant deviation from the norm
(Fombonne, 1994).

Epidemiology of depression:

It .was once thought that children could not become
depressed due to immaturity of their psyche. Recent studies,
however show that 7 to 14 percent of children will have a major
depressive episode before age fifteen (Quinn, 1 997).

In Arabic countries, Egypt, Abdel Baki et al., (1992) found
2 female cases out of 30 (15from each sex) have major depression
following DSM III R criteria.

In western countries, according to Trangkasombat and
Likanapichikul, (1997) who examined 81 children who came to
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the out- patient pediatric clinic, there were 39 boys and 42 girls
with a mean age 10years. The results of the study were as follows
: The prevalence of depression was 34.6%. Types of depression
were: 7.4% depression symptoms only, 17.3% adjustment
disorder with depressed mood, 6.2% dysthymia, 3.7% major
depression. Females had more severe symptoms than males.
However Bebbington et al., (1998) deduced that the sex
difference in depressive disorders is absent in children. Of the
depressed group 60.7% had previous suicidal behavior compared
with 20.6% in the non depressed group. The rates of all
psychosocial stressors were higher in the depressed group. Those
of statistical significance were:

* Parental psychiatric illness.
* Unstable living condition.
* History of abuse.

The same study also shows that depression is prevalent in
children  with  physical illness (Trangkasombat and
Likanapichitkul, 1997). Henriksson et al.,, (1995) stated that
depression affects approximately 15% to 25% of cancer patients.

Wilson et at. (1995) found that 5% of children have
depression.

Birmaher et al., (1996) studies also show that persons born
in the latter part of the 20" century are at greater risk for
developing mood disorders, and at a younger age.

Lower social class is associated with a greater number of
provoking agents and it is thought that this allows vulnerability
factors to act more powerfully than in a middle class population
(Berney et al., 1991). The level of parental education for the
depressed children is unusually high. Depression may be more
common in rural areas than in urban areas (Kaplan and Sadock,
1991).



Classification of Depression:

[t is 25 year since Kednell, (1976) reviewed the temporary
confusion surrounding the classification of depression.
reconsideration of this issue is now essential especially in light of
the development of the other classifications of depressive disorder
included in DSM-III (1980, the revised version, DSM-III-R
(1987), ICD-9 (1978), DMP-1 (1979), DSM-1V (1994), and ICD-
10 (1992), which are shown in table (1),(2) and (3).

Table (1): assiﬂcations of mood (affective) disorders:

DSM II1
1980)

* Major affective
disorder:

- Manic episode

- Depressed
episode

- Mixed

DSM III-R
1987)

* Bipolar disorders:

- Manic episode
or hypomanic

- Depressed
- Mixed

ICD-9
1978

* Affective Psychosis
- Manic type

- Depressed type
- Circular type

*Major depression:

* Major depression:

- Single episode. - Single.
- Recurrent - Recurrent.
* Other specific * Other non-organic
affective disorder psychosis of depressive
. type:

- Cyclothymia. Cyclothymi

Dysthymi - Lyclothymia. - Neurotic depression
’ ysthymia - Dysthymia

(depressive
neurosis

- Depressive disorder
not elsewhere
classified.

* Atypical affective
disorder

* Adjustment disorder
with depressed mood.

DMP-1
1979

Manic and depressive
illness:

1. Manic type

2. Depressive type
3. Circular type

4. Mixed type
Involutional

6. Depressive
illness not
elsewhere
classified

7. Manic illness
not elsewhere
specified

8. Others.



Table (2): DSM-IV Classification of mood (affective) disorder

A- Depressive disorder:

1- Major depressive disorder, single episode, recurrent
2- Dysthymic disorder
3- Not other specified.
B- Bipolar disorder: ‘ L
I- Bipolar I:

1- Single manic episode

2- Most recent episode (hypomanic, manic, mixed, depressed,
unspecified

II- Bipolar II:

Specify (current or most recent episode ) as hypomanic,
depressed

III- Cytothymic disorder.
IV- Bipolar disorder (Not other specified)

V. Mood disorder due to general medical condition:

1- Specify type with depressive-like episode with manic
features, with mixed features.

2- Substance induced mood disorder.

3- Mood disorder (non-sgeciﬁed). I




Table (3): ICD-10 classification of mood (affective) disorders

F30 Manic episode
F30.0 Hypomania
F30.1 Mania without psychotic symptoms
F30.2 Mania with psychotic symptoms
F30.8 Other manic episodes.
F30.9 Manic episode, unspecified.
F31 Bipolar affective disorder
F31.0 Bipolar affective disorder, current episode hypomanic

F31.1 Bipolar affective disorder, current episode manic without psychotic
symptoms

F31.2 Bipolar affective disorder, current episode manic with psychotic symptoms
F31.3 Bipolar affective disorder, current episode mild on moderate depression
.30 Without somatic symptoms
.31 With somatic symptoms

F31.4 Bipolar affective disorder, current episode severe depression without
psychotic symptoms.

F31.5 Bipolar affective disorder, current episode severe depression with
psychotic symptoms.

F31.6 Bipolar affective disorder, current episode mixed.

F31.7 Bipolar affective disorder, currently in remission.

F31.8 Other bipolar affective disorders.
F31.9 Bipolar affective disorder, unspecified.
F32 Depressive episode
F32.0 Mild depressive episode
.00 Without somatic symptoms
.01 With somatic symptoms
F32.1 Moderate depressive episode
.10 Without somatic symptoms
.11 With somatic symptoms
F32.2 Severe depressive episode without psychotic symptoms
F32.3 Severe depressive episode with psychotic symptoms
F32.8 Other depressive episodes

F32.9 Depressive episode, unspecified.
- . . __________]|
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Table (3) (cont.): ICD-10 classification of mood disorders
F33 Recurrent depressive disorder '
F33.0 Recurrent depressive disorder, current episode mild
.00 Without somatic symptoms
.01 With somatic symptoms
F33.1 Recurrent depressive disorder, current episode moderate
.10 Without somatic symptoms
.11 With somatic symptoms

F33:2 Recurrent depressive disorder, current episode severe without psychotic
symptoms

F33.3 Recurrent depressive disorder, current episode severe with psychotic
symptoms.

F33.4 Recurrent depressive disorder, currently in remission.
F33.8 Other recurrent depressive disorders.

F33.9 Recurrent depressive disorder, unspecified.

F34 Persistent mood [affective] disorders
F34.0 Cyclothymia
F34.1 Dysthymia
F34.8 Other persistent mood [affective] disorders

F34.9 Persistent mood (affective] disorder, unspecified.

F38 Other mood [affective] disorders I
F38.0 Other single mood [affective] disorders
.00 Mixed affective episode
F38.1 Other recurrent mood [affective] disorders
.10 Recurrent brief depressive disorder

F38.8 Other specified mood [affective] disorders

F39 Unspecified mood [affective] disorder

1

(ICD10,1992).




Depressive episode

The sample of this study was diagnosed by ICD-10 (1992)
(Table 3) that is why it will be described here in details.

In ICD-10 (1992) typical depressive episodes of all three
varieties (mild, moderate, and severe), the individual usually
suffers from:

o Depressed mood.
o Loss of interest and enjoyment.

e Reduced energy leading to increased fatigability and
diminished activity (marked tiredness after only slight effort is
common).

Other common symptoms are:
a) Reduced concentration and attention.
b) Reduced self-esteem and self-confidence

c)Ideas of guilt and unworthiness (even in a mild type of
episode).

d) Bleak and pessimistic views of the future.
e) Ideas or acts of self-harm or suicide

f) Disturbed sleep.

g) Diminished appetite.

A duration of at least 2weeks is usually required for
diagnosis, but shorter periods may be reasonable if symptoms are
unusually severe and of rapid onset.

Somatic symptoms such as:

o Loss of interest or pleasure in activities that are normally
enjoyable.

e Lack of emotional re'activity to normally enjoyable
surroundings and events.



* Waking in the morning 2hours or more before the usual
time,

* Depression worse in the morning.

* Objective evidence of definite psychomotor retardation or
agitation. ‘

¢ Marked loss of appetite.
* Weight loss (5% or more of body weight in the past month).
e Marked loss of libido.

Usually, this somatic syndrome is not regarded as present
unless about four of these symptoms are definitely present.

Mild depressive episode:

In order to diagnose mild depressive episode two of the
following symptoms must be present: Depressed mood, loss of
interest and enjoyment, and increased fatigability. Plus at least
two of the other common symptoms of depression described
before. '

None of the symptoms should be present to an intense
degree. An individual with a mild depressive episode is usually
distressed by the symptoms and has some difficulty in continuing
with ordinary work and social activities, but will probably not
cease to function completely. A fifth character may be used to
specify the presence of a somatic syndrome either with or without
somatic syndrome.

Moderate depressive episode:

At least two of the three most typical symptoms noted for
mild depressive episode should be present, plus at least three of
the other symptoms. Several symptoms are likely to be present to
a marked degree, but this is not essential if a particularly wide
variety of symptoms is present overall. There is considerable
difficulty in continuing with social work or domestic activities. A
fifth character may be used to specify the occurrence of a somatic
syndrome: i.e. with or without somatic syndrome.



Severe depressive episode without psychotic symptoms:

There is considerable distress or agitation, unless
retardation is a marked feature. Loss of self-esteem or feelings of
uselessness or guilt are likely to be prominent, and suicide is a
distinct danger in particularly severe cases. It is presumed here
that the somatic syndrome will almost always be present ina
severe depressive episode.

All three of the typical symptoms noted for mild and
moderate depressive episodes should be present, plus at least four
other symptoms some of which should be of severe intensity.
However, if important symptoms such as agitation or retardation
are marked, the patient may be unwilling or unable to describe
many symptoms in details. An overall grading of severe episode
may still be justified in such instances.

It is very unlikely that a patient with severe depressive
episode will be able to continue with social, work, or domestic
activities, except to a very limited extent.

Severe depressive episode with psychotic symptoms:

A ‘severe depressive episode which meets the criteria given
above and in which delusions, hallucinations or depressive stupor
are present. The delusions usually involve ideas of sin, poverty or
imminent disasters, responsibility for which may be assumed by
the patient. Auditory or olfactory hallucinations are usually of
defamatory or accusatory voices or of rotting filth or
decomposing flesh. Severe psychomotor retardation may progress
to stupor. :

Other depressive episodes:

Includes fluctuating mixtures of depressive symptoms
(particularly the somatic variety) with non diagnostic symptoms
such as tension worry, and distress, and mixtures of somatic
depressive symptoms with persistent pain or fatigue not due to
organic causes (as sometimes seen in general hospital services).



Etiology of depression
1. Genetic Factors
2. Biological Factors:
A. Biogenic amines.
e Serotonin
e Noradrenaline
B. Neuroendocrine Regulation:
e Hypothalamic-Pituitary —Adrenal (HPA) Axis.
¢ - Cortisol, prolactin and Growth Hormone.
C. Cytokines |
D. Other biological data : Cholosterol
3. Psychological Factors

1. Genetic Factors:

Demerdash et al, (1995) studied 20 cases of mood
disorders with positive family history, all cases were subjected to
clinical assessment and diagnosis according to DSM-III-R,
psychological investigation and genetic assessment with pedigree
construction. Statistical analysis for recurrence risk in relatives
was calculated. This study confirms the genetic basis of mood
disorder and gives an Egyptian emperic recurrence risk for the
relatives ranging from 9.1 up to 25%, this was correlated with the
severity of illness in respect to the number of hospitalization and
age of onset. The mode of inheritance was confirmed by

statistical analysis to be polygenic or multifactorial mode of
inheritance.

Weller et al., (1994) stated that the presence of MDD and
any type of mood disorder was significantly greater in families of
children with MDD than psychiatric control group. Cantwell



(1996) found that mothers of the depressed children were much
more likely to be clinically depressed than fathers.

Warner et al (1995, suggested that recurrent parental
major depressive disorder increases the risk of both offspring
major depressive disorder and anxiety disorder. Also Warner et
al, (1995, results are compatible with the genetic model in which
depression in parents is caused by a factor which can be
expressed as depression or anxiety in offspring.

Todd et al., (1996) found that the risk for developing major
depressive disorder or mania if you have an affected parent is
greater than if you have healthy parents but an affected second
degree relative is much greater than if you have healthy first and
second degree relatives but an affected third degree relative is
much greater than if you have healthy first, second, and third
degree relative.

Cadoret et al., (1996) results suggest that depression
spectrum disease has as one of its principal etiologic factors a
gene-environment interaction and that relatives of patients with
early-onset depression were more likely to be depressed if they
were female and more likely to be alcoholic or antisocial if they
were male. :

Warner et al., (1992) found that the offspring exposed to
two or more episodes of parental depression had onset of MDD
before the age of 14 years.

2. Biological Factors:
A. Biogenic Amines:
o Serotonin:

Ryan et. al., (1992) discussed their results as consistent
with a dysregulation of central nervous system serotonin
functioning in depressed children. Also Kutcher and Matron
(1994) suggest that child and adolescent onset of major
depression may be primarily a result of serotonergic
dysregulation.



e Noradrenaline:

In adult urine studies of noradrenaline metabolite (3-
methoxy-
4-hydroxy phenylethylene glycole) indicated that depressed
patients had low level of this metabolite when compared to
normal (Rothschild, 1988). However, no significant differences
were found between groups of MDD and normal controls
suggesting relatively intact noradrenergic system in children
(Kutcher and Marton, 1994).

B. Neuroendocrine regulation:

e Hypothalamic- pituitary- adrenal (HPA) axis:

Comprehensive evolutions of the hypo-thalamic- pituitary-
adrenal (HPA) axis in depressed adolescents have not replicated
the findings of HPA dysregulation commonly found in studies of
adult depressives i.e. the basal HPA activity is not dysregulated in
children and adolescents (Kutcher and Marton, 1 994).

o Cortisol, prolactin and growth hormone:

Ryan et al. (1992) found the depressed children showed
significantly less secretion of cortisol and significantly more
prolactin secretion than controls. Growth hormone (GH) secretion
did not differentiate the groups.

However (Goodyer et al., 2000) deduced that depression in
adolescents is associated with high evening cortisol and low
morning dehydroepiandrosterone (DHEA) concentration in about
40% of adolescent group, and that variations in adrenal steroid
function are not simply a consequence of MDD but indicate a
potential contribution of the steroid milieu to the onset of first
episode disorder in adolescents.

C. Cytokines:
(It will be discussed later in details in another chapter).

Several lines of evidence indicate that brain cytokines,
principally interleukin 1 beta (IL-lbeta) and IL-1 receptor



antagonist may have a role in the biology of major depression,
and that they might additionally be involved in the
pathophysiology and somatic consequences of depression as well
as in the effects of antidepressant treatment (Licinio, and Wong,
1999).

Administration of proinflammatory cytokines including
tumor necrosis factor (TNF) alpha, IL-1 and IL-6 have been
shown in humans and laboratory animal to lead to a syndrome of
sickness behavior which shares many features in common with
major depression e.g. anhedonia, fatigue, anorexia poor
concentration, social isolation, altered sleep pattern (Miller,
2000).

Proinflammatory cytokines have been shown to have potent
stimulatory effects on the hypothalamic-pituitary-adrenal (HPA)
axis with the resultant release of glucocorticoids. The effects of
these cytokines on the HPA axis are mediated in large part by the
induction of corticotropin-releasing hormone (CRH), CRH
increases secretion of glucocorticoids.

Miller et al. (1999) also suggest that cytokines have the
capacity to contribute to glucocorticoid resistance and thus the
pathophysiology of depression.

Resistance to HPA axis suppression by dexamethasone as
manifested by an abnormal dexamethasone suppression test
(DST) is another prominent feature of the neuroendocrine
alterations in depression. Evidence indicates that proinflammatory
cytokines are also capable of disrupting the function of
glucocorticoid receptors that in turn are responsible for
dexamethasone-mediated feedback inhibition. For example
treatment of cells in vitro with IL-1 alpha has been found to block
translocation of the glucocorticoid receptor from cytoplasm to
nucleus and decrease dexamethasone induction of glucocorticoid-
receptor-mediated gene transcription. In addition, treatment of
rats with bacterial endotoxin, a potent inducer of pro-
inflammatory cytokines cause both sickness behavior and
dexamethasone nonsuppression (Miller, 2000).



Over the years a body of evidence has been accumulated
suggesting that major depression is associated with dysfunction of
inflammatory mediators. Major depression commonly co-occurs
with ischemic heart disease and decreased bone mineral density.
Depressive symptoms are known to have a negative impact on
cardiovascular prognosis increasing the mortality rate of coronary
artery disease (Licinio and Wong, 1999).

Depression has been hypothesized to be related to the
reduced biosynthesis of neurotransmitters such as serotonin,
noradrenaline and dopamine. Administration of cytokines and
cytokine inducers have been found to lead to changes in the
turnover of relevant monoamines including serotonin,
norepinephrine and dopamine in key brain regions such as the
hypothalamus and hippocampus (Miller, 2000). Van-Amsterdam
and Opperhuizen, (1999) review the evidence linking
tetrahydrobiopterin, a cofactor in the biosynthesis of
neurotransmitters, and nitric oxide, an apparent neuroendocrine
modulator of the hypothalamic-pituitary-adrenal (HPA), axis, to
the immune system and to neuronal control with affective
disorder and stress.

D. Other biological data:
e Cholesterol:

A low content of cholesterol within cell membranes has been
shown experimentally to decrease the number of serotonin
receptors; and it has been hypothesised that lowered levels of
serum total cholesterol may lead to a decrease in brain serotonin
and as a consequence, to- poor control of aggressive impulses. The
low serum total cholesterol predicts the occurrence of more
severe conditions indicative of poor outcome, such as
hospitalisations due to major depressive disorder and death from
suicide (Partonen et al., 1999).

3. Psychological factors:

Williamson et al., (1998) reported that depressed
adolescents were significantly more likely to have had two or



more refined severe stressful events prior to becoming depressed
(50versus 0%) compared with normal controls. Therefore, clinical
efforts focused on providing clinical intervention soon after
occurrence of the first severe event might help to prevent the
onset of depression in adolescents.

The severe events in this sample of adolescents included
the following :

Close friend moving away, first sexual intercourse,
becoming pregnant , having an abortion, friend being raped, sister
returning home to live, being sexually annoyed by a stranger,
argument and breakdown in relationship with mother, and a fight
at school, mother having surgery for breast cancer, father being
involved in a car accident and taken by ambulance to the hospital,
death of an uncle, exboyfriend shooting another person, and
classmate being killed in an automobile accident (Williamson et
al., 1998).

Also Hammen et al, (1999) argued that depression
commonly occurs in -a highly problematic interpersonal and
environmental context that typically is not adequately addressed
by existing treatments. The data demonstrated that the children’s
families were characterized by high rates of psychopathology
in both parents as well as maternal intergenerational patterns of
diagnosis, assortive mating, and marital dysfunction, plus high
rates of exposure to stressful life events. In addition, the children
typically displayed comorbid diagnoses. Substantial proportions
functioned poorly both socially and academically, reflecting not
only impairment but also significant sources of stress that the
children are typically ill-equipped to handle.

While maternal depression among samples of depressed
youth is-well documented, less attention has been granted to the
need to treat such women owing to their critical and unresponsive
interactions with children that might contribute to the youngsters
own depression (Kaslow et al., 1994). Also, depressed mothers,
especially those whose own parents may have been
psychiatrically impaired, may model dysfunctional problem-



solving skills and may be unavailable to help children buffer the
ill effects of stress (Hammen et al., 1991).

Moreover the finding that the siblings and the fathers of
depressed youngsters also had significant psychiatric problems
further challenges current treatments. Certainly one implication of
assortive mating is marital distress, which was observed in
abundance in the current sample. Marital discord has been shown
to be a- significant contributor to children’s maladjustment
generally and is hypothesized to be a mechanism of transmission

of negative outcomes in children of depressed parents (Downey
and Coyne, 1990).

A -final implication of Hammen, et al, (1999) is that
depressed children are also exposed to considerable stress. Their
mothers show elevated stress levels, and the youngsters
themselves have relatively high rates of both chronic and episodic
stress. These stresses, children’s social isolation or conflict, and
academic failure or inability to handle typical school
environments would challenge the skills of healthy children,
much less those with deficient coping capabilities and resources.
Moreover, children with clinically significant depression might be
at risk for actually contributing to stress occurrence, likely
through maladaptive academic and social skills and conflict-laden
family and personal relationships (Adrian and Hammen, 1993).

Comparison__between pathogenesis of adult and childhood
Depression:

There are more similarities than dissimilarities in carefully
diagnosed children and adolescents with persistent major
depression compared with adults. Patients with onset of
depression at a younger age have more similarities than
dissimilarities to depressed adults. The same criteria (i.e. DSM-
IV) are generally used to diagnose depression in children,
adolescents and adults, although the process of eliciting
symptoms is different. Developmental differences and brain
maturation probably affect the expression of these underlying
mechanisms. For example dexamethasone non suppression has




been extensively reported in depressed children and adolescents,
but 24-hour or nocturnal hypercortisolemia is not found
consistently. Rapid eye movement sleep abnormalities similar to
those in adults have been found in some samples of depressed
children and adolescents, though they are less robust than in
adults. Differences in the results of growth hormone challenge
tests in children are similar to those in adults. However the
response of depressed children and adolescents to tricyclic
antidepressants (TCA) has been different (Emslie, et al., 1999).



Clinical Picture of depression

The clinical picture of depression in children some what
parallels that of adults, except that children are more likely to
present with separation anxiety, phobias, somatic complains, and
behavioral problems (Dalton and Forman, 2000).

Symptoms of Depression in Children:

1. They act badly or are irritable for no apparent reason. They
have little frustration tolerance. They are demanding and
difficult to please, and they complain about everything.
Nothing makes them happy.

2. They frequently look sad, tired or ill. They may by tearful.
They do not seem to have the usual amount of childhood
energy and curiosity, or they lack the sense of humor and fun
that most children have.

(OS]

. They say they do not feel good, or they complain of
stomachaches, headaches or other physical illnesses.

4. They are easily stressed out and over- whelmed and tend to
worry a lot or have exaggerated fears.

5. They get upset when separated from their parents. They
become increasingly clingy and dependent. They may start
acting babyish again, sucking their thumb or wetting their
pants.

6. They are losing interest in activities they used to enjoy, such
as club attendance or sports.

~

. They are very shy or have difficulty making friends. They are
nervous about interacting with or performing in front of
others.

8. Their grades are declining.
9. They talk about death and dying.
10. Their appetite changes.

11. Not sleeping or sleeping too much.



12. Feelings of worthlessness.

13. Self-criticism.

14. Inappropriate guilt.

15. Inability to think or concentrate well.

16. Depression should be considered whenever any behavior
problem persists (Quinn, 1997; PDQ, 2000).

Symptoms of Depression in Adolescents:

I. They are ill-tempered “touchy” or overactive and difficult to
get along with.

2. They are aggressive or disruptive or engage in delinquent
behavior. ’

Wl

. Their grades are falling.

4. They have lost interest in clubs, athletics, spending time with
friends, or other activities they were formerly interested in.

5. They are compulsive partygoers, boy or girl chasers, thrill
seekers, or daredevils. Or they may by just the opposite: They
can never take a break and relax. They may be compulsive
exercisers or may even study excessively.

6. They have low self-esteem.

7. They have unrealistic concerns that they are unattractive or
disliked by others (Quinn, 1997).

Psychomotor Symptoms of Depression
* (Gross Motor Activity:

Unipolar depressed patients may have increased gross
motor activity, and exhibited a greater amount of activity between
midnight and 7:00 A.M. and had a greater percentage of their
total 24-hour activity during these nighttime hours. While bipolar
patients have decreased gross motor activity in their depressed
state than in their euthymic and manic states. These changes were
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found to occur during daytime but not nighttime hours (Sobin and
Sackeim, 1997).

* Movements of the Head, and Limbs:

The depressed patients were found to differ from the
normal comparison group in the duration and frequency of
selftouching (increased), direct eye contact with the interviewer
(decreased),  smiling (decreased), and eyebrow movement
(decreased). These findings suggest that motor retardation and
agitation are likely to be multidimensionally manifested (Sobin
and Sackeim, 1997).

* Speech:

The depressed patients may show slowed responses,
monotonic phrases, poor articulation and paucity of speech. They
may also have increased speech pause time (amount of time
between utterance) during an automatic counting task. Also
depressed patients had a reduced rate of change and less
variability in mean vocal pitch when compared to a group of
normal subjects (Sobin and Sackeim, 1997).

* Motor speed:

Decision time (the time between stimulus presentation and
release of the home key), motor response time (the time required
to reach -the decision key), and total reaction time were found to
be slower in the related depressed group and improved after
pharmachologic treatment of depression and subsequent symptom
remission (Ghozlan and Widlocher, 1989).

* Characteristics of psychomotor symptoms:

The variability of circadian peaks and lows was found to be
increased in depressed patients as compared to normal subjects
and this explains why the afternoon performance of the
melancholic patients improved. In addition, both sex and age may
be determinant of the manifestation of psychomotor symptoms.
Males have more retardation than females, while females have
more agitation than males. As regard age, depressed patients



under 40 years are more likely to have motor retardation, while
over 40 are more likely to have motor agitation. Also depressed
severity affect psychomotor manifestation, mouse with motor
retardation were more likely to be psychotic than were those with
motor agitation. This may indirectly suggest that global severity is
associated with motor retarded but not motor agitated depression
(Sobin and Sackeim, 1997).

Motor retardation may predict superior response, and
agitation may predict poorer response to some types of
antidepressant medication, but the prognostic value of these
symptoms with regard to ECT is uncertain (Sobin and Sackeim,
1997).

Simon et al, (1999) identified three different definitions of
somatization used in earlier investigation. The first emphasizes
presentation with somatic symptoms. Goldberge and Bridges
(1988) point out that many patients with psychiatric disorders
seek care for somatic symptoms. According to this definition
patients with somatization are those who have psychiatric
disorders but who present with somatic symptoms. The second
definition emphasizes the association between depression and
medically unexplained somatic symptoms (Kroenke et al., 1994).

Barsky (1992) describes the influence of psychological
distress on the perception or reporting of somatic symptoms as
“somatosensory amplification”. According to this view, patients
with somatization are those who have psychological disorders but
who report multiple unexplained somatic symptoms. The third
definition emphasizes the denial of psychological distress and the
substitution of somatic symptoms. From this perspective,
somatization is a psychological defense against the awareness or
expression of psychological distress. (Simon et al., 1999).

Simon et al. (1999) findings suggest that somatic
symptoms are a core component of the depressive syndrome, and
that 60% of patients with major depression presented with
somatic symptoms but acknowledged psychological symptoms
(such as depressed mood or guilt) when specifically asked about



them. Patients may believe that the reporting of somatic
symptoms is a more appropriate route for seeking help from a
primary care physician.

Goldberg and Bridges (1988) have called this process
“facultative somatization” and have characterized the initial
reporting’ of somatic symptoms as “a ticket for admission” to the
primary care clinic. ‘Thus, without specific questioning,
depression and other psychological disorders may not be
recognized.

There is substantial variation in how frequently patients
with depression present with ‘strictly somatic symptoms. In part
this variation may reflect characteristics of physicians and health
care systems, as well as cultural differences among patients
(Simon et al., 1999).

Suicide

In the United states, suicide is the fourth leading cause of
death among children between the ages of 10 and 15 and the third
leading cause of death among youth between the ages of 15 and
25 (CDC, 1995). Suicide rates among youth have been increasing
steadily for the past four decades. This has led us to both report
suicides in this age group and redouble our efforts to understand
and address suicide among children (Potter et al., 1 998).

Apter et al. (1995) found two types of suicidal behavior in
hospitalized adolescents: Internalizing type, associated with
severe depression and apparent in youngster with MDD, or
anorexia nervosa, and externalizing type, manifested by increased
violence and appearing primarily in youngsters with conduct
disorder, i.e., high levels of both depression and aggression.

Stein et al. (1998): suggest that in patients already severely
depressed and anxious, a high level of aggression would be the
parameter that significantly predicts recidivism in suicidal
adolescents. '

Mood disorder has been identified as the single most
predictive risk factor for adolescent suicide and the association



between major depression and adolescent suicide is even stronger
than is generally indicated by data obtained in psychological
autopsy studies (Velting et al., 1998).

* Association of serum cholesterol with major depression and
suicide:

Depression tends to result in a declining serum total
cholesterol level, that was related to the subsequent risk of
hospitalisation due to major depression and to death from suicide.
Higher baseline serum high density lipoprotein (HDL) cholesterol
was also associated with the risk of death from suicide (Partonen
etal, 1999).

* Why there is lower rate of suicide in early compared with
late adolescence?

The four general explanations can be suggested : First: Less
stress: Children are less exposed than adolescents to preciptants
and risk factors that influence suicidal behavior. Thus intoxication
and romantic failure both seem to contribute to adolescent suicide
but not to younger’s suicide. Second: More resilience: Children
are equally exposed to these risk factors, but they have a higher
threshold before these factors lead to suicide (4ro et al., 1993).
However Groholt et al., (1998) findings suggest that children and
young adolescents are just as liable as older adolescents to
commit suicide when exposed to the risk factors however those
younger than 15 years are less exposed to risk factors, and for this
reason have a lower suicide rate than those above 15years. Third :
Immaturity: The planning and acting out of asuicidal act may
require a level of maturity not yet reached by children and young
adolescents. On the other hand, children may be unaware of the
lethal risk connected with certain experimental or playful acts,
leading to unintentional deaths being registered as suicides.
Unlike those younger than 15 years, older adolescents in Norway
are often familiar with the use of firearms and they are exposed to
alcohol in social contexts. The same period is also characterized
by biological changes and emerging sexual drives, which require
new coping skills (Groholt et al., 1998).
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Fourth: Psychiatric disorders are found in more than 90%
of adolescents committing suicide, with affective disorders
representing the highest risk factor (Groholt et al., 1998).

Brent et al., (1999) results explained two possible factors:

First, the relationship between psychopathology and suicide
may be moderated by cognitive development, with increasing
cognitive maturity making the completion of suicide more likely.
So that among younger adolescent suicide victims, there is an
overrepresentation of cognitively precocious youths who may
have been better able than their more immature peers to plan and
excute a lethal suicide attempt.

Second, the main difference in overall rates of
psychopathology between older and younger suicides was due to
the greater prevalence of substance abuse in the older victims as
noted by others (Groholt et al., 1998; Shaffer et al., 1996).
Consequently, older victims were much more likely to be alcohol
toxicology positive, with an increased risk for suicide using
firearms (Brent et al., 1993). Gould et al. (1996) recently noted
the critical role of alcohol abuse in increasing the likehood that an
ideator may make an actual attempt.

Why there is higher suicide rate among males?

Because of higher suicidal intent, use of more violent
methods, higher prevalence rates of conduct antisocial disorder
and substance abuse, and greater vulnerability to stressors such as
legal difficulties, financial problems, or interpersonal loss (Gould
et al., 1996; Shaffer et al., 1996). Also the co-occurrence of
mood, substance abuse and disruptive disorders is uniquely high
in older male adolescents, for whom the highest adolescent
suicide rates are observed (Shaffer et al, 1996). The greater
tendency of males to be intoxicated during the suicide, and the
greater risk to males associated with coming from a nonintact
family (Brent et al., 1999).




Other types of depression

I- Subclinical depression:

Murphy et al., (1989) in a 16 year follow up study in Canada
reported subjects with prodromal symptoms at baseline were
approximately three times more likely to be incident cases than
were subjects who were asymptomatic at baseline and that
depressive symptoms not meeting criteria for major depression
were among the single most important predictors of first onset
MDD lyear later.

I1- Brief depression

There is a sizable number of cases who complain of marked
anxiety and depression that lasts only briefly, and were associated
with suicide attempts in some cases (Montgomery, 1990).

In Switzerland 10% of the population suffered from at least
one episode of brief depression during a year and half. 5% had
recurrences with at least 12 episode of brief depression during the
year, All of them had suffered from occupational or social
impairment (Angst and Dobler-Mikola, 1985).

How can patients with three day depression be recognized?

The female to male ratio is nearly two to one similar to that
reported with major depression. They complain of depression,
irritability and anxiety with accompanying loss of energy, poor
concentration, poor appetite and sleep loss. They also describe
marked feelings of pessimism, common and urgent suicidal
thoughts, and impulsiveness and seem more prone to attempt
suicide than do those with more conventional depression. The
ability to work is impaired not only because the episodes are
severe but also because of the frequency of their recurrence. The
attacks have sudden onset and are not precipitated by
precipitating adverse life events. During the episodes the sufferers
have a tense, explosive quality with a hostility to those around
them, which makes difficulties with relationships (Montgomery,
1990). '



ITI- Atypical Depression:

The presence of mood reactivity (partial to full mood
improvement to positive environmental events) during the
depressive episode, along with at least two of four associated
features: Hypersomnia, hyperphagia, leaden paralysis, and
rejection  sensitivity (sensitivity to rejection by others)
(Williamson et al., (2000).

DSM-1V (1994) has included Atypical depression as a
subtype for the mood disorder.

Asnis et al., (1995) deduced that 29% of patients with a
research diagnostic criteria diagnosis of depressive disorder met
criteria for atypical depression. There was a significantly greater
proportion of women (87.9%) among patients with atypical
depression than among patients with nonatypical depression
(61.7%). 15.5% depressed children and adolescents have atypical
depression (Williamson et al, 2000). Patients with atypical
depression had a significantly longer duration of current illness
than patients with nonatypical depression, suggesting that patients
with atypical depression have a more chronic illness (4snis et al.,
1995).

Atypical depression patients have a less severe biological
dysfunction than those with a more endogenous or melancholic
depression. The finding of a significantly higher cortisol response
to intra muscular desipramine, (which at low doses is a relative
selective norepinephrine reuptake inhibitor (al) and reliably
stimulates the release of cortisol with minimal behavioral side
effects) in patients with atypical depression suggesting that this
group may have a less dysfunctional noradrenergic system than
patients with nonatypical depression (Asnis et al, 1995).



Treatment of depression
1- Psychotherapy
2- Pharmacotherapy

3- Prevention

1- Psvchotherapy:

[t includes:

- Cognifive behavioral therapy (CBT).

- Non directive supportive therapy (NST).

- Systemic behavioral family therapy (SBFT).

Clarke et al. (1992) reported that greater severity of
depression, state anxiety, and cognitive distortion at intake, each
predicted a poor response to group cognitive-behavior therapy
(CBT) in adolescent depressives.

Jayson et al., (1998) found that greater depressive severity
and late age at presentation predicted poor outcome in depressed
adolescents treated with individual CBT.

Also earlier age at onset, comorbid dysthymia, anxiety or
substancé abuse, parent- child discord, parental divorce, and
parental depression have all been related to prolonged depressive
episodes and poorer child outcome (Sanford et al, 1995; Goodyer
etal., 1997; Brent et al, 1998).

Brent et al., (1998) deduced that major depression at the
end of treatment was predicted by clinical referral source (versus
referral via advertisement).

Stark and his colleagues (1996) outlined a multifaceted
intervention program for depressed children that spans at least 30
sessions and includes individual child and parent treatment, as
well as family and school interventions. These investigators
propose cognitive and behavioral techniques to help the child and



parents with the child’s mood and social skills problems, parent’s
discipline, marital conflict and interpersonal negotiation
strategies, and individual and family problem- solving and
communications.

Parent involvement would seem to be an important
component to add to the interventions, especially with younger
children. Parental psychopathology and marital difficulties may
be significant obstacles to successful treatment of the child unless
addressed in some fashion. However getting parents to
participate, cooperate, and preserve over an extended period is
potentially very difficult, and family interventions vary greatly in
parent acceptance, efficacy, and success with children of different
ages. Brent and colleagues (1997) included a family treatment,
but they. found that many families refused it, and overall the
results were inferior to-those of. cognitive- behavioral therapy
(CBT) for depressed adolescents. Brent et al., (1997) also
attempted to get depressed parents into treatment in their
psychotherapy study, but few availed themselves of the
opportunity. Thus considerable work is needed to develop
treatments that can deal effectively with the problematic family
context. Moreover, it goes without saying that extended and
multi-focused treatment is also cost. Clarke et al., (1999) deduced
that parent involvement in CBT was not associated with
significantly enhanced improvement. These results are contrary to
widely held clinical beliefs regarding the importance of involving
parents in any child or adolescent treatment.

Clarke et al., (1999) found that the 2-year recurrence rates
of adolescent group with major depression or dysthymia (N=123)
treated with CBT (16 two- hour sessions) then 24- month follow
up period:

Assessment every 4 months or 12 month with booster
sessions was 25% which is half the recurrence rates (50%) in
treated adults (Belsher and Costello, 1988). This lower
adolescent recurrence rate may be a function of treating
individuals earlier in life, before multiple depressive episodes



have generated substantial depressive scarring with its associated
higher recurrence risk. Alternatively, it may be that their
participants were not as severely depressed as the typical research
sample of depressed adults and thus were not as likely to
experience future depression recurrence (Clarke et al., 1999).



2- Pharmacotherapy
Childhood Depression Medication Algorithm

Stage 0: Diagnostic Assessment and Family Consultation
Regarding Treatment Alternatives
——————— Non- Medication Treatment
¢ Alternatives
Monotherapy
SSRI
Stage 1:
Any stage (S) can
be skipped depending Response _—
on the clinical picture. —»| Continuatio |q
Partial or Nonresponse
h 4
Stage 2: Monotherapy alternate
SSRI
Partial Response Response
or Non Response P Continuation <«
X X
( ) Partial Response f
Stage 2A E
** Augmentation Response
M \
\
Monotherapy alternate class \ Partial
. BUP, MIRT, NEF, TCA, VLF* artia
Stage 3: Drug from a class other than 4““’“"‘k Response or
SSEI Nonresponse
Partial Response
’ . .
or Non Response Response Continuation PR




Stage 4:

Stage 5:

Stage 6: -

Stage 7:

Stage 4A

Combination antidepressants
-TCA+SSRI -BUP +SSRI
-NEF +SSRI - BUP +NEF

Stage 4B
Li+Monotherapy

tried above)

of

previous stage (if not

, C) Resgonse'
Partial Response

or
Non Response

A 4

Continuation

Stage 5A :
Li + Monotherapy of

Stage 5B

Combination antidepressants

previous stage if nwot tried -TCA +SSRI - BUP + SSRI
-NEF + SSRI - BUP +NFF
Partial Response
or Response Continuation | )
Non Response
\4
Monoamine Oxidase
Inhibitors MAOIS
Partial Response
Resoonse - : »
or Continuation
Non Response
Maintenance
ECT #

* Consider TCA/VLF

**  Lithium buspirone

+ Most studied combiation in adults
# ECT not allowed in Texas < 16 years

SSRI =
BUP
NEF
VLF

i

Fig 1 : Medication algorithm for treating children and adolescents
who meet DSM - IV criteria for major depressive disorder.

Bupropion
Nefazodone

Venlafaxine ;

Selective serotonin reuptake inhibitor

TCA

Adapted from Crisomon et al, (1999)

'MIRT = Mirtazapine

= Tricyclic antidepressant

ECT = Electroconvulsive therapy




Table (4): Tactics for acute-phase treatment of Major

Depressive

Disorder:

Within each pharmacotherapeutic

strategy stage, approaches to conducting a therapeutic trial
with an antidepressant

Assessment Clinical status Plan*
point_
Weeks 1-3 Symptomatic * Initiate medicine : adjust dose to

(Critical point 1)

lower end of therapeutic dose
range or serum level if useful

* If patient shows rapid remission in
first 2-3 weeks, this may be a
placebo response; continue to offer
treatment and encouragement.

Week 4 *Response * Go to continuation phase
(Critical point 2) | or remission.
* partial response® * Satisfactory rate. of improvement :
observe.
* Rate too slow, tolerating well :
_ | increase dose.
* Minimal or no. '| * Discontinue; proceed to next stage.
response patient
intolerant of lowest
therapeutic dose.
* Minimal or no * Increase dose®
response; patient
tolerating medicine.
Week 6 *Response or * Go to continuation phase
(Critical point 3) remission

* Partial response

* Satisfactory rate of improvement if
previously increased  dose:
observe.

* Rate too slow, tolerating well:
increase dose; if dose already
increased to maximum consider
augmentation stage 2 and after.

* ni .

px?;?alintolf:ii(;m& | * Discontinue, proceed to next stage.

higher dose

*Minimal response, *Augment with lithium or alternative

patient tolerant augmenting agent if previous
nonresponse with lithium
augmentation.




Table (4): Tactics for acute-phase treatment of Major
Deoressive Disorder (cont)

(Critical point 4)

Assessment Clinical status Plan
point
Week 8 *Response or * Go to continuation phase

remission
*Partial response . . .
P * If tolerating regimen, augment with
lithium (or alternative as above) if
not prev. done at stage 2 and after.

* If not tolerating regimen go to next
stage.
*Minimal response to

R o .
lithium augmentation Discontinue; switch to next level in

for 2-3 weeks plan.
Week10 *Response or ‘ * Go to continuation phase
(Critical point 5) remisston
* Partial response o .
po * Increase lithium dose if not
previously done at stage 2 and after
* If on higher lithium dose, go to next
stage.
*No  or minimal | * Gg to next stage
response
Week 12 *Response or * Go to continuation phase
remission

(Critical point 6)

*Response partial

*
responder Go to next stage.

a) For patients showing minimal or no response, total trial should not exceed 4 to 8

b)

weeks. For patients with a partial response, the trial may last up to 12 weeks.
Decisions to increase the dose or augment with lithium may be reasonably
postponed at each critical point if the patient appears to be improving.

With partial response, the clinician and patient assess both the absolute degree
of improvement and the rate of improvement. No or minimal improvement is
less than 25% improvement in overall symptoms, partial response is between
25% and 49% improvement in symptoms, and response is 2 50%
improvement.

In patients with psychotic depression, the clinician should assess whether to
increase the dose of the antidepressant, the antipsychotic, or both (Hughes,
etal., 1999).




Approach for MDD with Psychotic Features:

It is approached in the same manner as nonpsychotic MDD,
with the addition of an antipsychotic medication of the newer
atypical ones because of the lower risk of side effects (Weinberg
etal, 1998).

It is important in the assessment phase to evaluate the
possible role of substance abuse as part of the diagnosis, and if
there is no response by the end of stage 3, to evaluate further for
possible bipolar disorder (Hughes, et al., 1999).

Alternatively, the physician may choose to use an
antipsychotic alone on initial treatment with the addition of an
antidepressant if improvement is not seen (Hughes et al., 1999).

Guidelines for choosing Medication Versus Psychotherapy:
* Severity. .

* Other family member’s response.

* Recurrent depression.

* Chronic depression. '

* Has not responded to psychotherapy.

* Convenience for family. |

* Psychosocial stressors.

(Hughes et al., 1999).
Treatment of brief depression:
* Neuroleptics in low doses.
* Lithium. _
* Monoamine oxidase inhibitors.

* Psychotherapy: the patients need support and kindness,
preferably of an unthreatening, unemotional kind
(Montgomery, 1990).



Treatment of atypical depression:

All tricyclic antidepressants other than clomipramine have
been shown to predominantly block the reuptake of
norepinephrine in contrast to serotonin (Schatzberg, 1992). Thus
patients ‘with atypical depression, with a less dysfunctional
noradrenergic system, would be expected to derive less benefit
from treatment with tricyclic antidepressants than patients with
nonatypical depression (Schatzberg, 1992).

Atypical depression has repeatedly been shown to respond
well to treatment with MAOIS which appear to predominantly
affect serotonin in a number of br.ain regions (Asnis et al, 1995).

A. Tricyclic Antidepressants (TCAs):

Psychopharmacologic ~ studies of various tricyclic
antidepressants  have not demonstrated a response rate
significantly greater than placebo in childhood or adolescent
depression (Ryan et al., 1992; Kutcher and Matron, 1994 and
Birmaher et al., 1996, Although a report by Sallee et al.,
(1997) on intravenous clomipromine (CMI) for depressed
adolescents found a significantly better response among active
versus placebo subjects, this is experimental until the issue of
cardiovascular safety of tricyclic antidepressants (TCAs) is more
clearly delineated.

The relative failure of TCAs with juvenile depression led
some to raise the possibility that delayed maturation of
noradrenergic system may preclude adequate response to TCAs in
younger populations. Others have speculated that more efficient
deamination of tertiary compounds to more noradrenergic
metabolites in juvenile patients, and effects of high levels of
gonadal steroids on end-organ receptor sensitivity, may diminish
response.to TCAs in juvenile patients (Birmaher et al., 1996;).
Other speculations have included sample characteristics (e.g.
severe, chronic), difficulty of subtyping by future bipolar course,
and high comorbidity (Geller et al., 1992).



In addition the high rate of placebo response, even after a
lead in placebo period, remains unexplained (Birmaher et al.,
1998). '

Side Effects of TCAs:

TCAs lower the seizure threshold, have anticholinergic and
hypotensive effects, affect cardiac conduction, are dangerous in
overdose, and may cause weight gain. There have been a number
of case reports of sudden unexplained death occurring in children
stable on TCA medications (Varley and Mcclellan, 1997).

The potential association of TCAs with sudden death
remains unknown. Reports of long-term maintenance have
documented some electrocardiographic changes not present at
short —term treatment, which suggest that periodic monitoring is
required (Leonard et al., 1995).

Heart rate variability (i.e. the change in beat —to- beat rate) is
higher in children than in adults. Desipramine (DMI) significantly
reduced heart rate variability (Mezzacappa et al., 1998).

At present, TCAs are not considered first-line medications
for child psychiatric disorders. The questions of using them if
other drugs are not helpful 'is controversial because of the
unresolveéd issue of possible sudden unexplained cardiac fatalities.
If clinicians do prescribe TCAs, it is important to be that families
are fully informed of potential cardiovascular complication
(Geller et al., 1999).

Nontricyclic Antidepressants in children and adolescents

* Selective serotonin reuptake inhibitors (SSRIs)

Fluoxetine, Sertraline,  Paroxetine, Fluvoxamine,
Citalopram SSRIs may be particularly useful for the management
of young patients with either depression or obsessive compulsive
disorder (OCD) because their safety profiles are superior to those
of tricyclic antidepressants and do not require the therapeutic drug
monitoring recommended for TCAs (Preskson, 1993).



The data support'the effectiveness of SSRIs in the short
term treatment of relatively severe persistent MDD in children
and adolescents (Emslie et al, 1999).

Dépressed patients treated with a SSRI for at least 120 days
experienced the lowest risk of relapse (re-emergence of original

symptoms) and recurrence (a new episode) of depression
(Claxton et al., 2000).

* Sertraline:

It is a SSRI that has been used effectively in the dose range
of 50-200 mg/d for treatment of depression and obsessive
compulsive disorder. It is safe and likely to be effective in the
treatment of pediatric patients with either major depression or
OCD. There were no differences in the frequencies of adverse
events between children and adults, other than higher incidence of
dyspepsia among patients 6 to 12 years old (Alderman etal.,
1998).

Sertraline is non sedating and impairs neither psychomotor
nor cognitive performance. However, it did not improve bodily
complaints which are very frequent in the Egyptian depressives
(Gawad and Osman, 1991).

* Side effects of Sertraline:

- Autonomic nervous system, the most common are: Dry mouth,
blurred vision, nausea, constipation, excessive sweating, and
abdominal colics.

- Adverse behavior side effects were: Mainly drowsiness, less
common are insomnia and nervousness.

- Miscellaneous side effects: Mainly headache, light-
headedness, dysuria, loss of appetite, repeated yawning, sense
of teeth clenching and numbness in the face. However, the
discomfort caused by these side effects are tolerable and rarely
led to discontinuation of therapy. (Alderman et al., 1998).

Compliance is less likely to be a problem with sertaline,
since the distressing side effects are minimal and well tolerated
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and the drug is administered in one single dose per day (Gawad
and Osman, 1991). '

There is lower incidence of dry mouth, somnolence,
constipation, blurred vision, postural dizziness, and confusion
than amitriptyline and desipramine (Dogan, 1991). Alderman et
al.,, (1998) found that the incidence of adverse events was not
significantly correlated with any pharmacokinetic parameter, any
demographic characteristic, or.the dose titration schedule used to
reach the final 200 mg/d dose.

Non SSRIs:
Venlafaxine (Effexor):

It is one of the new antidepressants which acts by inhibition
of norepinephrine and serotonin reuptake, and unlike tricyclic
antidepressants, it has no significant affinity for muscarinic, o
adrenergic or histaminergic receptors, and does not inhibit
monoamine oxidase. So it is. more tolerable than tricyclic

antidepressants and monoamine oxidase inhibitors (Jonathan et
al., 1996).

Venlafaxine showed some evidence of superiority to
paroxtine in patients failing to respond to initial antidepressant
therapy (Poirier and Boyer, 1999).

Mandoki et al., (1997) found a significant improvement in
children and adolescents in the MDD treated with venlafaxine but
could not attribute improvement to venlafaxine drug therapy. Low
dosage and Short length of treatment may account for the lack of
efficacy. The findings did however suggest a low side-effect
profile. '

Further studies are recommended to assess efficacy and to
collaborate its safety in children and adolescents.

* Nefazodone:

Recently Wilens et al., (1997) reported that 4/7 (56%)
children with treatment refractory depression were much or very
much improved on nefazodone. The antidepressant activity of




nefazodone is presumed to be linked to the potentiation of
serotonergic activity. Nefazodone works at both sites of the
serotonin receptors. It blocks the 5 HT?2 receptor (Postsynaptic)
and inhibits serotonin reuptake (Presynaptic). It has no significant
affinity for a, adrenergic, - B-adrenergic, domapinergic, or
cholinergic receptors and has weak o, adrenergic blocking
activity (Emslie et al., 1999).

* Monamine oxidase inhibitors (MAOIS) :

They have been rarely used with children to avoid the risk
of hypertensive crisis associated with the intake of food or drugs
containing tyramine during MAOI treatment (Mccabe, 1986).

Recent studies with new MAOI agents which are devoided
of the risk of hypertensive crisis and include selective MAOIs
type B (Sunderlant et al., 1985) or reversible MAOIs (Hilton et
al, 1995). The development of safer compounds permits
consideration of MAOIs for treatment in children.

MAOI: Irreversible

*  Phenelzine (Nardil : Most commonly prescribed MAOI in
the U.S. Also regularly prescribed throughout foreign
markets (i.e. Canada and Europe) for depression.

*  Tranylcypromine (Parnate) : Most centrally stimulating of
MAQOIs. Like phenelzine, tranylcypromine is prescribed
more often in foreign markets than in the U.S.

MAOI-A_: Reversible (selective for monamine oxidase A):

*  Moclobemide: Available in foreign morkets for the treatment
of depression, and to a lesser degree, social phobia. Itis
thought to have greater therapeutic flexibility than the other
R-MAOIs-A, that have been marketed.

*  Brofaromine: Like Moclobemide, it is used as an
antidepressant and an anxiolytic in foreign markets.

*  Toloxatone: Is available in France as an antidepressant.



*  Defloxatone: The most likely R-MAOI-A to be approved in
the U.S. because of its improved pharmacokinetics (i.e.
longer half- life) over similar R-MAOIs-A.

R-MAOQOIs-A in various stages of development world wide
include Cimoxatone, Pyrazidole, Incazane, and Amiflamine.

MAOQOI-A:Irreversible(Selective for monoamine oxidase A):

*  Clorgyline : Research as an antidepressant has been
abandoned. It is useful as an experimental agent.

MAOI-B:Irreversible(Selective for monoamine oxidase B):

*  Selegiline (deprenyl): Used in the U.S. for the treatment of
parkinson disease. It has been reported to be a useful
antidepressant, particularly in the elderly.

*  Pargyline (Eutron) (Predominantly a MAO- Binhibitor at
low doses): A number of studies have described its efficacy
in treating attention deficit /hyperactivity disorder (as well as
hypertension)

(Emslie et al., 1999).

Ryan et al., (1988) reported data on the efficacy of
irreversible mixed MAOIs from a chart review of 23 depressed
adolescents, 21 of them treatment- resistant to heterocyclic
antidepressants. Treatment with MAOISs alone or in combination
with heterocyclic antidepressants resulted in 70% rating “good”
or “fair” response.

MAOIs inhibit the monoamine oxidase (MAO) enzymes,
which prevents tyramine from being inactivated in the intestinal
tract and potentiates by 30 to 40 fold the sensitivity of the
peripheral noradrenergic neurotransmitters in nerve terminals
leading to the production of hypertension by the ingestion of
products containing tyramine. Because more than 75% of MAO
enzymes contained in the digestive tract are type A (Youdim and
Riederer, 1993), only those MAOI agents which block type A



enzyme can precipitate a hypertensive crisis. For this reason, new
MAOI agents that do not carry the risk of hypertensive crisis such
as reversible MAOI-A and selective MAOI-B are being
developed, with rising tyramine levels, a reversible inhibitor
would progressively be displaced from the active site of the
enzyme (MAOQ) and later would again become able to deaminate
the deleterious amine (tyramine) (Waldmeier, 1993).

Lithium:

In 2 uncontrolled studies, approximately 40% of youth
inadequately responding to tricyclics showed a favorable response
to the combination of tricyclics and lithium (Strober et al., 1992).

Common lithium side effects in children include nausea,
diarrhea, tremor, enuresis, fatigue, ataxia (Silva et al., 1992),
leukocytosis and malaise, less commonly seen are renal, ocular,
thyroid, neurological, dermatological and cardiovascular effects.
Changes in weight and growth, diabetes, and hair loss are also
seen (Rosenberg et al., 1994). Children younger than age 6 may
experience neurological effects relatively frequently (Hagino et
al., 1995), and in general younger children seem to experience
more side effects than do older children (Ryan et al., 1999).

Electroconvulsive therapy (ECT):

Texas, states do not permit ECT for patients younger than
age 16 years. Nontheless, the consensus panel agreed that it is
important to include it as a last- resort treatment option as it has
been used with some success (Hughes et al., 1999).

The side effects of ECT can be minimized as follows:

To Minimize adverse cognitive effects associated with ECT
include limiting the number and frequency of treatment (With
twice weekly ECT), use of moderately suprathreshold brief pulse
stimuli, unilateral electrode placement, and oxygenation (Prudic
and Sackeim, 1996).

Khan et al., (1994) reported a study of eight patientsin
whom 0.5mg thyrotrophin-releasing hormone was adminstered



Smin after ECT which improved attention and verbal fluency but
did not impact on tests of memory. Stern et al., (1995) reported
significant differences in retrograde, but not anterograde memory
testing for the liothyronine group of rat receiving
electroconvulsive shock (ECS) compared with placebo group
receiving ECS. '

Seizure threshold or duration can be limited with the use of
propofol (new anesthetic agent) (Prudic and Sackeim, 1996).

Biochemistry and physiology of ECT:

Devanand et al.,, (1995) studied the behavior of plasma
GABA (Gamma aminobuteric acid) in patients undergoing ECT.
They found that it was reduced for about 1 hour after ECT, and
that patients with the highest baseline level of GABA before and
after ECT course were the most likely to respond to treatment.

Patients with abnormal EEG findings (mostly psychotically
depressed pateints) had a poorer rate of response to unilateral
ECT than patients with a normal EEG, but a strong response to
bilateral ECT (Malaspina, et al., 1 994).

3 - Prevention of depression:

Clinical trials have shown that the use of depression
screening tests in primary care settings can increase clinician
detection of depression which result in improved recognition and
earlier treatment of depression with improved patient outcome
(Kamerow, 2000).

Importance of early evaluation and treatment of depressed
child first to avoid needless suffering of the child and the parents.
Second depressive episodes in children last, on average, an entire
school year, and the recurrence rate is high if the episode is not
treated. Repeated bouts of depression may delay a child’s
intellectual psychological, and social development. Third
depression in children, if not treated, is likely to be harder to treat



once the child grows into adolescence and adulthood (Quinn,
1997).

Of even greater concern is that a fifth to a third of children
diagnosed with depression will go on to develop a bipolar illness,
and that the children most likely to have such as outcome had
certain things in common: '

Their depressions started very quickly. They felt fatigued
and slowed down when depressed, and their family histories were
loaded with relatives over three generations who had mood
disorders. Psychotic depressions also predicted the development
of bipolar illness (Quinn, 1997).

Prevention of suicide:

Screening for psychopathology among adolescents may be
a way to detect youths at risk for suicide. Substance abuse e.g.
alcohol increase risk for suicide using fire-arms. Also substance
abuse and mood disorder which in turn conveyed a 50-fold
increased risk for suicide (Brent et al., 1999).

Abused youths appear to be a very high risk group who
may require specialized and multimodal treatment (Brent et al.,
1999).

The effective targeting of a handful of factors namely past
attempt, psychopathology in the adolescent, parental
psychopathology and gun in home is likely to result in a
substantial reduction in the suicide rate among youth (Brent, et
al., 1999).

It is so important to enhance communication and close
interpersonal relationships between parents and children and
between children and their peers which may also result in positive
physical and mental health outcomes (Groholt et al., 1998).

Also reduction of gun access to teenagers in order to
separate at risk youngsters from guns. This is very important
specially in the united states where guns are more often used by



younger teenagers than they are in Norway (Chrisoffel et al.,
1998).

Brent et al, (1993) studies in the united states have
indicated that guns increase the risk of teen suicide, with the
increase directly related to the number of guns available and

greatest for teenagers without known mental health risk for
suicide.

The range of existing programs for prevention of youth
suicide has been outlined in CDC’s youth Suicide prevention
programs: A Resource Guide suicide prevention efforts (CDC,
1995) were placed into the following categories: School
gatekeepér programs, community gatekeeper programs, general
suicide education, screening programs, peer support programs,
crisis centers and hotlines, restriction of access to lethal means,
and intervention after suicide.



Prognosis of depression:
* Recovery from depression:

* Factors affecting recurrence of depression

Recovery from depression:

One year after onset of MDD about 20% to 50% of
children, adolescents, and adults with a major depression will not
have recovered (Sargent, 1990). By 2 years the figure will be
reduced from 8% to 10% (Warner, et al., 1992).

Warner et al., (1992) also found differences in time to
recovery from MDD in offspring by number of parental episodes
of Major depression. They also found that recovery did not differ
by age and sex of offspring but that an early age at onset
predicted longer time to recovery. They also found that double
depression, and impairment of social functioning did not affect
recovery. Of the family risk factors only divorce was associated
with an increased risk for a protracted time to recovery.

Maj, (1994) confirmed the significance of duration and
severity of the index episode, underlying dysthymia; premorbid
neuroticism; family dysﬁmctiori; recent major life difficulties; and
time to initial treatment as predictors of time to recovery from a
depressive episode,

Factors affecting recurrence of depression:

* Impact of double depression:

The high co-occurrence of dysthymia and MDD (double
depression) in children has been shown to have a high morbidity,
and were at increased risk for recurrence (Warner et al., 1992).

* Social functioning:

Impairment in social functioning was associated with increased
risk of recurrence (Warner et al., 1992).






Chapter Two:

Cytokines






CYTOKINES

[t refers to a factor made by a cell (cyto) that acts on target
cells. Cytokines are diverse group of intracellular signalling
proteins that regulate not only local systemic and inflammatory
responses against various agents and infections, but also wound
healing, haematopoiesis and many other biological processes
(Oppenheim et al., 1994). These biological activities are the
result of functions they perform on the cellular level such as
regulation of cell growth, proliferation, differentiation, mobility
and metabolism of the cell (Mckenzie and Sauder, 1990).
Cytokines act in either paracrine manner (on adjacent cell) or
autocrine manner (on producing cell itself) or like true hormones
at distant cell that is stimulated via cytokines that have been
secreted into the circulation (endocrine action) (Abbas et al.,
1999; Leonard, 1999).

Cytokines are peptides or glycoproteins with molecular
weight (mw) ranging between 6-60 kilodaltons (kd) (4rai, 1990).
Cytokines are secreted by all"body cells and bind to specific
receptors present on the surface membrane of their target cells,
that are widely distributed all over the body (Lugar et al., 1990).

Cytokines possess pleotropic activities, that can affect
different types of cells or can affect one type during various
stages of its development. The presence of large number of
cytokines with pleotropic effects lead to an overlap in biological
effects between different cytokines (Oppenhein et al., 1994).

Cytokines often have multiple different effects on the same
target cell. Cytokine actions are often redundant (i.e. many
functions originally attributed to one cytokine have proved to be
shared properties of several different cytokines) (Abbas et al.,
1999).

The ability of one cytokine to enhance or suppress the
production of others may provide important positive and negative
regulatory mechanisms for immune and inflammatory responses.



A cytokine may augment the action of other cytokine, a kind of
interaction known as synergy (4bbas et al., 1999).

Cyokines share in the communication between the immune
system and other organs. The immune system shares with the
nervous system in their ability to signal via the hypothalamus
pituitary adrenal axis, since several cytokines as IL-1, IL-6, and
TNF have direct effect on the hypothalamus or pitutary gland.
Cytokines released during immune responses regulate the growth,
mobility and differentiation of lymphocytes. They might exert
similar influence over other leukocytes and even non-white blood
cells. They are neither antigen binding nor antigen specific
(Coleman et al, 1992).

Cytokine secretion is a brief, self-limited event. In general,
cytokines are not stored as preformed molecules, and their
synthesis is initiated by new gene transcription. Such
transcriptional activation is usually transient, and the messenger
ribonucleic acids (mMRNAs) encoding cytokines are unstable. The
combination of a short period of transcription and a short-lived
mRNA transcript ensures that cytokine synthesis is transient
(Abbas et al., 1999).

Physiology of cytokines:

A)_Production and synthesis :

Most cytokines are produced as a result of certain stimuli as
cell injury, tumour promotors, bacterial products or parts of
bacteria, viruses, substance-P, and ultraviolet irradiation.
Furthermore some cytokines can induce the synthesis of
themselves or of other cytokines. These stimuli act by binding to
cell surface receptors (Lugar et al., 1990).

B) Cytokine receptors and intracellular signal transduction :

Most cytokine receptors are high affinity receptors. Each
cytokine interacts in a highly specific manner with its cell
receptor. The general structure of cytokine receptor comprises
three distinct domains (Sugamura et al., 1995) (Fig2).



1) The recognition domain : Protrudes outward from the plasma
membrane and confirms specificity as regards to the binding
of particular cytokine.

2) The second domain: Is hydrophobic. It spans the plasma

membrane lipid bilayer from its outer to its inner surface and
anchors the receptor to the plasma membrane.

3) The third domain: Is located on the inner surface of the plasma
membrane and functions as signaling device to other
molecules present in its vicinity.

Plasma
membrane

(1) Extracellular (Recognition domain).

(2) Second domain.

(3) Intracellular domain.

Fig (2) : General structure of Cytokine Receptor (Sugamura et
al., 1995).



Classification of Cytokines (Roitt et al., 1998):

1) Interleukins: There are now 18 interleukins which are proteins
of polypeptides. They were defined as molecules made by
leucocytes, to act on leucocytes. Although subsequent
researches have revealed that some of these molecules are
also’ made by non leucocytes and that may also act on non
leucocytes, the nomenclature has stuck.

2) Tumour Necrosis Factors Group : It is structurally unrelated
to IL-1 and binds to different cellular receptors. Yet their
spectra of biologic effects overlap considerably.

3) Interferons (IFNs): Have antiviral as well as regulatory and
differentiation properties. IFNs are 2 subgroups:

a) Type I IFNs (IFN o and IFN B):IFNa is produced by
leucocytes. IFN B is produced by fibroblasts. Type I
subgroup has mainly antiviral properties.

b) Type II IFN (IFN v) Which is secreted which is secreted by
CD8" cells and some CD4" cells. INFy has a weak antiviral
effect. It is considered mainly immune regulatory cytokine.

4) Growth Factors: Which are mainly involved in the
differentiation and maturation of stem cells into different
lineages in bone marrow. As macrophage-CSF, granulocyte-
CSF, granulocyte macrophage-CSF.

5) Chemokines: Are low molecular weight peptides which are
leucocyte attractants. They are secondary proinflammatory
mediators that are induced by primary proinflammatory
mediators such as [L-1 and TNF. They show high specificity
i.e. each chemokine is produced by particular cells and acts
as chemoattractant for specific cell type. Unlike classical
leucocytes chemoattractants which have little specificity,
chemokines have two subfamilies. The o subfamily which
are chemoattractants for neutrophils and B subfamily which
are chemoattractants for monocytes, basophils, eosinophils,
and lymphocytes but not neutrophils.
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Table (5) Cytokines Classification

IL-1B

LGLs, B cells

astrocytes, etc.

-macrophages endothelium,

tissue cells.

Cytokine Immune system Other cells Principal targets Principal effects
source
1- Interleukins:
IL-la Macrophages, Endothelium, fibroblasts, T cells, B cells, Lymphocyte activation, macrophage

stimulation, T leucocyte /endothelial
adhesion, pyrexia, acute phase proteins

IL-2 T cells T cells T-cell proliferation and differentiation,
activation of cytotoxic lymphocytes and
macrophages.

IL-3 T cells Stem cells Multilineage colony stimulating factor

iL-4 T cells B cells, T cells B-cell growth factor, isotype sclection,
IgE, 1gG1

IL-5 T cells B cells B-cell growth and differentiation, IgA

selection

IL-6

T cells, B cells

Fibroblasts, macrophages

B cells, hepatocytes

B-cell differentiation, induces acute phase

‘proteins

IL-7

Bone-marrow stromal cells

Pre-B cells, T celis

B-cell and T-cell proliferation

IL-8 Monocytes Fibroblasts Neutrophils, basophils, T Chemotaxis, angiogenesis, superoxide
cells, keratinocytes release, granule release.

IL-9 T cells Enhances T-cell survival, mast cell
activation, synergy with erythropoietin

1L-10 T cells TH, cells Inhibition of cytokine synthesis

IL-11 Bone marrow Haemopoietic progenitors Osteoclast formation, colony stimulating

Stromal cells osteoclasts factor, elevates platelet count in vivo

inhibits pro-inflammatory cytokine
production

IL-12 Monocytes T cells Induction of TH, cells

IL-13

Activated T cells

Monocytes, B cells

B-cell growth and differentiation, inhibits
pro-inflammatory cytokine production

T cells

Stimulates proliferation of activated B
cells, inhibits lg secretion




Table (5) (cont) C Vtokine& Classification

l Cytokine Immune

system source

Other cells

Principal targets

Principal effects

—€C--

IL-15 Monocytes Epithelium, muscle T cells, activated B cells  Proliferation

IL-16 Eosinophils, CD4+ T cells Chemoattraction of CD4+ cells
CD8+ T cells

IL-17 CD4+ T Epithelium, fibroblasts, Release of IL-6, IL.-8, G-CSF, PGE2, enhances
lymphocytes endothelium ICAM-1, stimulates fibroblasts to sustain

CD34+ prgoenitors
IL-18 Hepatocytes PBMC Induces IFNy production enhances NK activity
2- Tumor necrosis Factors:

TNFa Macrophages, Macrophages Activation of macrophages, granulocytes and
mast cells, granulocytes tissue cells  cytotoxic cells, leucocyte/endothelial cell
lymphocytes adhesion, cachexia, pyrexia, induction of acute

phase protein, stimulation of angiogenesis,
enhanced MHC class | production

TNFB Lymphocytes As for TNFa

(LT '

3- Interferons:

IFNa Leucocytes Epithelia, fibroblasts Tissue cells MHC class 1 inducation, antiviral state,
stimulation of NK cells, anti-proliferative,
stimulates 1L-12 production and TH, cells

IFNRB Fibroblasts, epithelia Tissue cells, leucocytes MHC class I induction, antiviral state, anti-
proliferative.

INFy T cells, NK Epithelia, fibroblasts Leucocytes, tissue cells,  MHC class I and I induction, macrophage

cells TH; cells activation, # endothelial cell/lymphocyte

-

adhesion, MO cytokine synthesis, antiviral siate,
anti-proliferative (TH, cells)
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Table (5) (cont) Cytokines Classification

' Cytokine Immune system source Other cells Principal targets Principal effects
4- Growth Factors:
M-CSF Monocytes Endothelium, fibroblasts Proliferation of macrophage precursors
G-CSF Macrophages Fibroblasts Stem cells Stimulates division and differentiation
GM-CSF T cells, macrophages Endothelium, fibroblasts Proliferation of granulocyte and

macrophage precursors and activators

5- Chemokines:

MIF T cells Macrophages Migration inhibition
MCP-1 Monocytes Epithelia Monocytes, T cells, mast  Chemotaxis, adhesion, histamine
cells, basophils, stem release, inhibition of colony formation
cells
MIP-1a T cells, monocytes, Fibroblasts Monocytes, T cells, B Chemotaxis, adhesion inihibition of
neutrophils cells, NK cells, mast colony formation

cells, eosinophils,

dendritic cells, stem cells

RANTES Tcells Monocytes, T cells, NK Chemotaxis, histamine release
) ) cells, eosinophils, )

basophils, dendritic cells
Eotaxin Monocytes Eosinophils Chemotaxis
IP-10 Monocytes T cells, NK cells, Chemotaxis, cytolytic activity,
endothelial cells inhibition of angiogenesis

IL: Interleukin, TNF = Tumor necrosis factor, IFN: Interferon, M-CSF: monocyte-colony stimulating factor, G-CSF:
Granulocyte-CSF, GM-CSF: granulocyte monocyte-CSF, MIF: Macrophage migration inhibition factor, MCP-1:
Monocyte chemotactic peptide-1, MIP: Macrophage inflammatory protein, RANTES: Regulated upon activation normally
T cell expressed and secreted, IP-10: Inhibition protein number 10.

(Roitt et al., 1998).



Another classification of cvtokines and their receptors
according to Leonard (1999):

Type I Cytokines:

They are appropriately described as o-helical bundle
cytokines because their three-dimensional structures contain four
a-helices. The first two and last two of these a-helices are each
connected by long-overhand loops. Type I cytokines can be
grouped based on their size into.

a) Short-chain: It includes IL-2, IL-3, IL-4, IL-5, granulocyte
macrophage colony stimulating factor (GM.CSF), IL.-7, IL-9,
IL-13, IL-15, monocyte-CSF (M-CSF), and stem cell factor
(SCF).

b) Long-chain: It includes growth hormone, prolactin,
erythropoietin, leptin, IL-6, IL-11, leukemia inhibitory factor
(LIF), oncostatin M (OSM), ciliary neurotrophic factor
(CNTF), cardiotrophin-1 (CT-1), and granulocyte-CSF (G-
CSF).

Receptors for Type I Cytokines:

They are generally type I membrane — spanning glycoproteins.
They have

e N-terminal extracellular domains:

These include four conserved cysteine residues involved in
intrachain  disulfide bonds. In addition, a membrane proximal
region WSXWS (trp-ser-x-trp-ser) motif was found to be
generally conserved. Another shared feature of type I cytokine
receptors is the presence of fibronectin type III domains.

e (C-terminal intracellular (Cytoplasmic) domain:

A membrane-proximal region known as the Box-1/Box-2
region is conserved, with a proline rich Box1 region being the
most conserved.



N.B: IL-2Ra is not a type I cytokine receptor as it has an
extremely short cytoplasmic domain that does not appear to play a
role in signaling. Also soluble receptor protein IL-2Ra. is not a
type 1 cytokine receptor, because it can be created by proteolytic
cleavage .of the membrane receptors (i.e. It is not acomplete
receptor, there is part of it missing). Soluble receptors could serve
as cytokine carrier proteins and potentially could increase stability

of a cytokine by protecting it from proteolysis (Fernandez-
Botran et al., 1996).

Type II cytokines (Interferons) and their receptors:
e Type I interferons (IFNs): IFNa, IFNB, IFNy, IFN;
e Type Il interferons: IFNt
o [L-10

(Leonard, 1999)

Cvtokine Receptors Families

1. Immunoglobulin (Ig) Superfamily:

Common in platelet-derived growth factor or fibroblast
growth factor receptors, and in receptors for certain colony-
stimulating factors such as c-kit ligand and monocyte-colony
stimulating factor (M-CSF).

2. Cytokine receptor family (Type I):

It involves a conserved extracellular sequence of five
amino acid residues, tryptophan-serine-X-tryptophan-serine
(written as WSXWS in the single letter amino acid code), where
amino acid residue x is variable. This small motif is contained
witin a larger conserved domain additionally characterized by two
conserved cysteine residues. The prototypic molecule for this
family was growth hormone, and this structure is shared by IL-2,
IL-3, IL-4, IL-5, IL-6, IL-7, IL-9, IL-11,
[L-13, IL-15, granulocyte, monocyte colony-stimulating factor



(GM-CSF) and (G-CSF). Interestingly, the IL-6 receptor contains
both an Ig domain and the two cysteine/WSXWS motif.

3. Cytokine receptor family (Type ID:
The type I and type II interferon (IFN) receptors.

4. Type III cvtokine receptors [Tumor necrosis factor (TNF)
receptor] family:

The structural motif identified in cytokine receptorsisa
cysteine-rich domain first identified in the two TNF receptors
(TNF-R I and TNF-RII).:

5. Seven Transmembrane Helix Family:

It is a very large family of molecules that includes the
receptors for the chemokines, this motif (sequence homologies)
was originally found in pP-adrenergic receptors and retinal
rhodopsin and is common to all receptors that are coupled to
heterotrimeric guanosine triphosphate (GTP)-binding signalling
proteins (Abbas et al., 1999).



Chapter Three:

Interleukin-2






Interleukin-2 (IL-2)

IL-2 is an autocrine and paracrine growth factor thatis
secreted by activated T lymphocytes and is essential for clonal T
cell proliferation. Its essential role in T cell proliferation, cytokine
production, and on the functional properties of B cells,
macrophages, and NK cells, places IL-2 among the most critical
immunoregulatory cytokines (Oppenheim et al, 1995).

IL-2 is a glycoprotein with molecular weight of 15.4 kd and
133 amino acid long arranged into 7- helices (A,B,B,C,D, E, and
F) from the N-terminal. Destruction of the internal disulphide
bond will destroy the biological activity of IL-2. The tertiary
folded structure of IL-2 is obligatory for stimulating growth of T
cells (Waldman, 1993). .

Regulation of I.-2 production :

Resting T lymphocytes do not synthesize or secrete IL-2
protein but can be induced to do both by appropriate
combinations of antigen and costimulatory factors, or by exposure
to polyclonal mitogens. IL-2 production occurs mainly in CD4
helper T cells. However, CD8 lymphocytes and some NK cells
also can be induced to secrete IL-2 under certain conditions
(Oppenheim et al., 1995).

[L-2 production can be inhibited or augmented by a variety
of physiological and non physiological agents. IL-1 can enhance
IL-2 production. Vasopressin and other neurohormons,
hydroxyurea, phytohaemagglutinin and sodium-azide can enhance
IL2 production. These compounds act by decreasing cellular
proliferation, thus prolong Gl phase (active state). IL-2
production is inhibited by human suppressor T-cells,
immunosuppressors such as steroids, cyclosporin, prostaglandin
E2. Steroids and cyclosporin ‘inhibit gene expression for IL-2 at
the level of m RNA transcription, while prostagelandin E2
inhibits accessory cell functions (Smith, 1988). IL-2 gene is
located on chromosome 4q26-27/3 (Leonard, 1999).



Hypoproduction of IL-2 occurs in diseases associated with
cell mediated immune deficiency involving T lymphocyte
function such as systemic lupus erythematosis, advanced
metastatic cancer, AIDS, primary immunodeficiency. Meanwhile,
cultured lymphocytes from synovial fluid of rheumatoid arthritis
patients produce more IL-2 upon activation (Smith, 1988).

Functions of I1.-2:
Effect of IL-2 on T cells :

Binding of IL-2 to its high affinity receptor either in
paracrine or autocrine mode irritates clonal expansion of activated
Tcells. On exposure to activating stimuli CD4" T lymphocytes
begin to express both IL-2 and IL-2R and shortly thereafter start
to proliferate. CD8" T cells are generally unable to produce
adequate amount of IL-2 and so require exogenous IL-2 from
helper cells to proliferate. Stimulated T cells by IL-2 exhibit
enhanced cytotoxicity and produce lymphokines such as IFNy,
TNF B, TGF B, and B cell growth factors such as IL-3 and IL-5
(Male et al, 1996). ' :

Effects of I1.-2 on non T cells:

The NK cells are always IL-2 responsive. Unstimulated NK
cells bind IL-2 with relatively low affinity and proliferate only in
response to correspondingly higher IL-2 concentrations. Once
stimulated by IL-2, they begin to express the IL-2Ra chain and so
acquire high affinity receptors. IL-2 stimulated NK cells have
enhanced cytolytic activity and secrete numerous cytokines
including IFNy and TNFa that are potent activators of
macrophage. Also IL-2 induce lymphokine activated killer (LAK)
activity which is predominantly due to NK cells (Male et al.,
1996).

Activated or transformed B lymphocytes express high
affinity IL-2R at approximately 30% the density found on
activated Tcells. IL-2 enhances proliferation and Ab secretion by




normal Bcells. It also influences heavy chain class switch, biasing
B cells towards expression of IgG,Ab (David et al., 1998).

Human monocyte and macrophages constitutively express
low levels of IL-2R B chain but express high affinity receptors
containing all the three chains on exposure to IL-2, IFNy or other
activating agents. Continued exposure of an activated macrophage
to IL-2 enhances its microbicidal and cytotoxic activity and
promotes secretion of hydrogen peroxide, TNFa and IL-6.Recent
reports indicate that IL-2 can activate neutrophils as well (Theze
el al.,, 1996).

David et al, (1998) showed that IL-2R o is not expressed
on the cell surface of lymphocytes, but it is expressed and stored
as an intracellular component. These data indicate that peripheral
blood mononuclear cells (PBMC) subsets involved in specific
responses are spontaneously insensitive to IL-2 and that IL-2
responsiveness is acquired after antigenic challenge. By contrast,
cells involved in inflammatory and tumoricidal processes are
readily sensitive to IL-2 stimulation.

New functions for the IL-2 system:

[L-2 can suppress aptosis in cytotoxic T cells by a
mechanism that involves the activation of protein kinase C (Theze
etal., 1996).

It has been suggested that IL-2 plays a role in the
establishment of an anergic state at the T cell level (Lu et al.,
1994).
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Interleukin-2 Receptors
(IL-2R)

[L-2R is a specific cell surface receptor that mediates the
effects of interleukin-2 (IL-2) on its target cells and plays a
prominent role in the biology of T cells, B cells and NK cells
during activation. It exists in vivo as a transmembrane complete
molecule on cell surface and as a truncated soluble form in
plasma (Junghans and Waldmann, 1996).

Structure:

The IL-2R comprises three subunits encoded by different
genes: Human IL-2Ra is located at chromosome 10 P14-15; IL-
2R P is located at chromosome 22q and yc is located at xq13.1
(Leonard, 1999). The first one to be identifled is the IL-2R a, it is
a polypeptide chain with a molecular weight of 55.000 and it has
only 13 cytoplasmic amino acids. It binds IL-2 with low affinity
and has no signaling activity. The IL-2 R a is the protein
recognized by an antibody called anti-Tac which is widely used to
detect IL-2R. It shares homology with the alpha chain of IL-15
receptor (Theze, 1994). IL-2R o is the chain primarily responsible
for the species specificity of IL-2 binding (Liu et al, 1996).

Kobayashi et al. (1999,), found that the soluble serum form
of the alpha subunit of the IL-2 receptor (sIL-2Ra) (CD25, Tac)
whose natural- life is approximately 40 min, survived much
longer in the circulation when bound by a specific antibody. In
addition, The same authors evaluated the extent to which sIL-
2Ra. protected IL-2 in freshly collected serum; as it protected IL-2
from forming complexes with o2- macroglobulin and from
inactivation in vitro. In addition, the authors demonstrated that the
anti-IL- 2Ra monoclonal antibody 7G7/B6, which does not
inhibit the binding of IL-2 to its binding site on s IL-2Ra,
protected IL-2 from degradation and inactivation in vivo in the
presence of sIL- 2Ra. Thus the serum levels of IL-2 increased



more than 3 to 40 fold than those of groups receiving IL.-2 alone,
sIL-2 Ra or h Tac. Thus the use of antibodies against endogenous
soluble receptors could increase the in vivo survival of cytokines,
protect their bioactivity and thereby facilitate their clinical use in

the treatment of various malignancies and AIDS (Kobayashi et
al., 1999).

The importance of the o chain has been clearly
demonstrated by the severely abnormal phenotype of IL-2Ra
deficient mice, which exhibit autoimmunity, inflammatory bowel
disease and premature death (Willerford et al., 1995) and more
recently by recognition that IL-2Ro. mutation can cause severe
combined immuno deficiency (SCID) in humans (Sharfe et al.,
1997). Although the o chain appears to lack a direct signaling
function, it has a very fast “on” rate for IL-2 binding. Thus the
combination of this rapid on rate with the slow off rate from IL-
2R B/yc dimers results in high affinity binding that is vital for
responding to the very low concentrations of IL-2 that are
physiologically present in vivo. Moreover, because approximately
10 fold more low affinity than high affinity receptors are
expressed on activated T cells, IL-2Ro may serve as an efficient
means of recruitment and concentration of IL-2 on the cell
surface, allowing more efficient formation of IL-2/IL-2R B/yc
signaling complexes (Leonard, 1999).

The other two subunits identified are the IL-2Rp and y. The
IL-2R B has a molecular weight of 75.000, and it has a large
cytoplasmic domains of 286 amino acids. It plays a critical role in
signal transduction. The IL- 2Ry has a molecular weight of
64.000 and a cytoplasmic domains of 86 amino acids, italso
participates in the formation of IL -4, IL-7, IL-9 and IL-15.

Consequently, defects in the IL-2Ry expression affect
several cytokines dependant systems and lead to severe immuno
deficiency in humans (Male et al, 1996).

There are two functional types of IL-2R that are able to
transmit growth signals expressed in humans: The intermediate —



affinity IL-2R expressed on resting T cells and it is formed by IL-
Rp plus IL-2Ry, while the high-affinity IL-2R is a heterotrimer
comprised of IL-2Ra, IL-2R, IL-2Ry, subunit. Only activated T
cells express high affinity receptors (Eckenberg et al, 1997).

Biological activity:

After cell activation, high affinity IL-2R is induced to
maximal levels within 4-6 days. Expression then declines to
undetectable levels by 6-10 days. The decline in receptor
expression occurs regardless if IL-2 is present indicating that it is
autonomously regulated. This ensures that within a few days after
activation, the Tcell will become refractory to IL-2 and that clonal
proliferation will cease. If such a cell is reactivated IL-2R
reappears on the cell surface and IL-2 dependent proliferation will
resume until the receptors disappear again 4-7days later. The
transient nature of IL-2R expression helps to maintain the
cyclical, self limiting pattern of normal Tcells growth in vivo
(Caruso et al, 1997).

Interleukin 2 and IL-2R interaction:

Precise measurements of the binding affinities between IL-
2 and the human IL-2R subunits confirmed that IL-2R ¢ or  can
bind directly IL-2, whereas IL 2Ry alone has no measurable
affinity for this cytokine (Theze et al, 1996).

Signaling through cytokine receptors:

The JAK-STAT pathway (Fig 3) is particularly exciting in
that it serves as a rapid mechanism by which signals can be
transduced from the membrane to the nucleus (Leonard, 1999).

All receptors of the cytokine receptor superfamily, along
with receptors from some of the other families are associated with
molecules called the Janus Kinases (JAKs), Activation of
cytokine receptors induce tyrosine phosphorylation and activation
of JAKs, which is required for most if not all receptor functions.
Box1l and Box2 of IL-2R are responsible for binding of JAKI,
whereas the equivalent region in IL-2Ry binds JAKj;. JAK kinases



then couple ligand binding to tyrosine phosphorylation of various
signaling proteins, including the signal transducers and activators
of transcription (STATSs). STAT dimers translocate to the nucleus
and bind directly to DNA, and activate gene expression (Rook
and Balkwill, 1998; and Theze et al., 1996).

Activation of the proto-oncogene (Ras) pathway:

Ras is a 21-KD peripheral membrane protein and is one of
many related proteins that can bind and hydrolyze guanine
nucleoside triphosphate (GTP). Ras is activated in the GTP-bound
state and is inactive in the GDP-bound state. The adaptor protein
(Shc) has been reported to be inducibly tyrosine phasphorylated.
Thus Shc activate Ras. Ras interacts directly with the serine
threonine kinase Raf. Raf can regulate the activation of a dual-
specific tyrosine-serine threonine kinase (MEK), that in turn
activates, mitogen-activated protein kinases (MAPKs). The
activation of Ras contributes to the transcriptional activation of
the IL-2 gene (which is located on chromosome 4), and cell
proliferation (Weiss, 1999).

Inhibitors of cytokine signaling:

There are two different classes of negative regulators of cytokine
signaling. The first family includes: Suppressor of cytokine
signaling (SOCS), JAK-binding protein (JAB), STAT-induced
STAT inhibitor (SSI), and cytokine-inducible Src homology 2
domain (SM2)-containing protein (CIS). There are currently eight
members, which share common structural elements. These
proteins are able to bind to JAKs and inhibit kinase activity. As
these proteins are induced by cytokines and function to inhibit
cytokine - signaling, this strongly suggest a model of classical
negative feedback regulation. The second family of proteins are
protein inhibitor of activated STAT (PIAS, PIAS3). The PIAS
proteins inhibit DNA binding and transcriptional activation by
their respective STAT parteners. Their domain appear to exert
their function by blocking STAT tyrosine phosphorylation or by
effecting the protein stability of STATs (Chen et al., 1998).
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Fig (3): Schematic of janus protein tyrosine kinase (JAK)-signal
transducer and activator of transcription (STAT) paradigm in the
context of IL-2 signaling. JAKI associates with IL-2Rp while Jak;
associates with IL-2Ry. This allows the docking of STAT 5 via its SH>
domain, the STATs themselves are tyrosine phosphorylated, dimerize,
and translocate to the nucleus, where they modulate expression of target
genes. Also stat3 function in the same way. The schematic also indicates
that another phosphotyrosine mediates recruitment of adaptor protein
(Shc), which then can couple to the proto-oncogen (Ras)/serine-
threonine kinase (Raf) / dual-specific tyrosine-serine threonine kinase
(MEK) / mitogen-activated protein kinase (MAPK). Also inhibitors of
cytokine signalling are shown which are suppressor of cytokine signaling
(SOCS), JAK-binding protein (JAB), STAT-induced STAT inhibitor
(SSI), and protein inhibitor of activated STAT3 (PIAS3) (Leonard,
1999; Weiss, 1999; Chen et al., 1998; and Theze et al., 1996).



IL-2 RECEPTOR IN DIFFERENT DISEASES:

X linked severe combined Immunodeficiency Disease

(SCID):

SCID is a rare syndrome characterized by profound
impairement of both cellular and humoral immunity. Without
bone marrow transplanation, affected patients suffer severe and
persistent infections, often with opportunistic pathogens, and
generally die in infancy. While both x-linked recessive and
autosomal form of SCID are recognized, the x-linked form is the
most frequent. Patients with X-SCID generally have very low
numbers of T cells and natural killer (NK)cells, normal numbers
of B cells, but defective B cell responses, IgM can be normal, but
immunoglobulins of other classes may be greatly diminished. It is
caused by mutations in the IL-2 R gene, the gene encoding the y
chain of interleukin-2-receptor, (the common y chain forIL-2,
4,7,9,15). This gene is located on the x chromosome.

JAK; mutations result in an autosomal recessive form of
SCID which is indistinguishable from that in XSCID (Leonard,
1999; Puck, 1996).

Soluble IL-2R o increase in the following diseases:
1- Vitiligo (Caixia et, al., 1999).

2- Graft versus host disease (Kobayashi et al.,1999;).

3- Pulmonary mycobacterial diseases (Tada et al., 1999).

4- Acute bipolar mania (Tsai et al, 1999).

5- Multiple sclerosis (Rilinska et al., 1999).

6- Gastroenteric cancer (Piancatell et al., 1999).

7- Ovarian Cancer (Wang et al., 1998).

8- Gaucher’s disease (Barak et al., 1999).

9- Rett syndrome (Fiumara et al, 1999).

10- Atopic dermatitis (Huang et al., 2000).

11- Dialyzer membrane biocompatability (El-Saeed, 1998).
12- Septic neonates (Sorial, 1997).




Chapter Five:

Immunology of
Depression






IMMUNOLOGY OF DEPRESSION

It has been hypothesized that the immune system plays a
pathogenic role in psychiatric disorders, in particular in major
depression. This hypothesis is supported by a number of reports
on altered circulating levels and in vitro production of cytokines
in this disorder. Haack et al., (1999) found that circulating levels
of interleukin-1 receptor antagonist (IL-1Ra), soluble IL-2
receptor (sIL-2R), tumor necrosis factor-alpha (TNF- alpha),
soluble TNF receptors (STNF-Rp55, STNF-Rp75) and IL-6 were
significantly affected by age, the body mass index (BMI), gender,
smoking habits, exercise, ongoing or recent infectious diseases, or
prior medication. Cytokine or cytokine receptor levels were
significantly increased in patients treated with clozapine (sIL-2R,
sTNF-Rpz5), lithium . (TNF-alpha, sTNF-Rpz5, IL-6) or
benzodiazepines (TNF- alpha, sSTNF-Rpz5).

Data suggest that the antidepressants currently available
including the tricyclic antidepressants (TCAs) and selective
serotonin reuptake inhibitors (SSRIs) have the capacity to
influence the immune response. In vitro exposure of immune cells
to imipramine and desipramine inhibited both mitogen-induced
lymphocyte proliferation as well as natural killer cell activity in a
dose — dependent fashion. More recent in vitro studies have
demonstrated that the TCAs clomipramine and imipramine and
the SSRI citalopram are capable of suppressing the secretion of
IL-2 by stimulated lymphocytes and IL-1 beta and interferon-
gamma by stimulated monocytes (Miller, 2000).

Yirmiya (1996); Dantzer et al., (1998) deduced that
pretreatment of rats with the antidepressant imipramine or
fluoxetine has been associated with an attenuation of sickness
behavior symptoms following exposure to bacterial endotoxin, a
potent inducer of proinflammatory cytokines. In addition several
anecdotal reports have indicated that antidepressants successfully



manage symptoms of depre:ssioh in patients receiving high dose
cytokines for immunotherapy (Connor and Leonard, 1998).

Anisman et al., (1999,) found that dysthymia is associated
with elevated IL-1 beta production which was modestly correlated
with the severity of symptoms and with the age of illness onset.
Sertraline attenuated the symptoms of depression; however, this
was not accompanied by normalization of IL-1 beta production
which suggested that either the IL-1 beta may be a trait marker of
the illness, or that more sustained treatment is necessary to reduce
cytokine production.

Anisman et al, (1999,) found IL-2 production was reduced
in major depression and dysthmia with typical and atypical
features although less so among atypical major depressives.
Moreover, IL-2 production in the depressive groups was directly
related to plasma norepinephrine (NE) levels. Also Weizman et
al., (1994) demonstrated suppression of IL-1f, IL-2, and IL-3-
LA production during the acute phase of depression and their
restoration to normal range on recovery.

Immune correlates of depression:

Depressed subjects are likely to have changes in major
immune cell classes with an increase in total white blood cell
counts and a relative increase in numbers of neutrophils.
However, the relative number of lymphocytes is likely to be
reduced in depressed subjects. Depression is reliably associated
with a suppression of mitogen-induced lymphocyte proliferation
and with a reduction of NK activity. Severity of melancholic
symptoms and sleep disturbance appear to moderate the immune
changes in depression, but the biological mechanisms that
account for the link between these neurovegetative symptoms and
depression are not yet known (Irwin, 1999).

However Schleifer et al, (1999) found evidence of
increased lymphocyte . activation to mitogen challenge and
decreased natural killer (NK) cell numbers and function during
acute depression.

—68—



Evidence for immune stimulation in depressive disorder
has been obtained. An increased number of CD4" cells and a
higher CD4/CD8 ratio have been observed by Muller et al., 1993.
Increased numbers of activated (i.e. CD25" and HLA-DR"). Also
there is a significant positive correlation between the number of
CD25 (IL-2R) on one hand and the CD4/CDS8 ratio and number of
CD4 cells on the other hand (Sluzewaska et al., 1996).

Further evidence of activated cellular immunity in major
depression is corroborated by the findings of increased transferrin
receptors. (CD71) as well as plasma and urinary neopterin
concentrations which is- a very senstive marker of activation of
cell mediated immunity (Bonaccorso et al., 1998).

While neither Landmann et al., (1997) nor O’Toole et al.,
(1998) found significant difference in plasma neopterin in patients
with major depression than normal control, Bonaccorso et al.,
(1998) reported that increased urinary excretion of neopterin can
be used as a marker for major depression. Also Dunbar et al.,
(1992) found elevated serum neopterin concentrations.

Major depression is characterised by decrease in serum
dipeptidyl peptidase IV (DPPIV) activity which may be related to
the immune activation of cell mediated immunity (CMI) or
inflammatory (acute phase response) pathophysiology of major
depression (Maes et al., 1997).

Some studies have shown higher plasma levels of acute
phase proteins (APP) such as C- reactive protein, haptoglobin,
alpha-1 antitrepsin, alpha-1 acid glycoprotein, or ceruloplasmin,
as another sign of immune stimulation in depression (Seidel et al,
1995). Acute phase proteins are released by hepatocytes in the
early phase of inflammation due to monokines e.g. IL-6 and IL-1.
Hypozincaemia is another index for an immune activation in
depression (Maes et al, 1994).

In addition decreases in negative acute phase proteins
including albumin and transferrin during the acute phase response
of inflammation (Miller, 2000).



Neuroendocrine abnormalities such as dysregulation of
hypothalamic pituitary adrenal (HPA) axis in major depression,
are associated with an increase in production of monocyte-
derived cytokines such as IL-1 and IL-6 in the supernatants of
leucocyte cultures (Maes et al., 1993). Furthermore Seidel et al.,
(1995) revealed higher concentrations of lymphocytes released
cytokines such as interferon-y and IL-2 and sIL-2R in
supernatants of cultured leucocytes suggesting an immune
activation in the acute clinical state of the disease. Cytokines are
important factors in immune regulation, and proinflammatory
cytokines (IL-6, and its soluble receptor, IL-1, IL-1R antagonist,
interferon gamma, and sIL-2R) in particular are potent inducers of
acute phase response. Moreover proinflammatory cytokines have

marked effects on nervous and endocrine system function
(Miller,2000).

McAdams, (1993) demonstrated an increase in
phagocytosis of monocytes in depressive patients.

Seidel et al., (1996) data support the findings of other
authors who have demonstrated an immune activation, and they
suggest the existence of an immune inflammatory process in the
acute clinical state of depression. In particular, their results
suggest a gradual activation and relevance of monocytes
dependent upon disease severity and disease outcome. The
increase in phagocytic cells, i.e. monocytes and granulocytes, in
the acute clinical state of depression suggests the existence of an
inflammatory process in this disease. They propose that
monocytes in particular, and possibly monocyte- derived
cytokines, may play an important role in the acute phase of
depression and could provide an explanation for immunological
findings in depressive states.

The suppressed in vitro immune response in depressives
may be explained by the increased levels of sIL-2R in serum
which could induce a state of IL-2 starvation by binding it and
limiting the amount of IL-2 necessary for immune cell
proliferation and NKC activity. Furthermore lower dipeptidyl



peptidase IV activity may play a role in the diminshed
lymphocyte transformation test (LTT) responses in depression
(Maes et al, 1995,).

Stress depression and immunity:

It is by now widely recognized that acute and chronic stress
have an impact on the immune system. Acute stress may have a
stimulating effect on the immune system, while in the case of
chronic stress and in particular in depression- the immune system
may be down regulated. However there is considerable individual
variability in the immune response to stress. This seems to a large
extent to- be determined by the subject’s way of dealing with
stress. The perception and evaluation of a stressor and the specific
ways of stress coping may in different ways be related to various
aspects of the stress response: Sympathetic nervous system (SNS)
activation, and activation of the hypothalamic- pituitary adrenal
(HPA) axis, both systems affecting the immune system.
Prolonged exposure to stressors or to severe life stresses may
outweigh the person’s coping resources leading to feelings of
depression. The affective changes with the accompanying
changes in the HPA axis are one of the hypothesized mechanisms
underlying the immune changes in depression (Olff, 1999).

The relation between central nervous, endocrine
and immune systems:

There are two pathways that link the brain and the immune
system. These are the autonomic nervous system and the
neuroendocrine outflow via the pituitary. Both routes provide
biologically active molecules interacting with cells of the immune
system (Ader et al., 1995).

Neural — immune interactions:

Cytokines released by activated immune cells in addition to
their role in regulating cellular interactions, are one mean by
which the immune system communicates with the CNS and
thereby influences behavior. Cytokines mediate informations



between cells of the immune system and the CNS. Interleukins
(IL)-1,2,6, interferon gamma (IFNy) and tumour necrosis factor
alpha (TNF-a) are the most relevant activating cytokines known
to act on the CNS. Cytokines behave like a network since they
can activate cells to produce other cytokines in addition these
cytokines influence activation of the HPA axis and are in turn
influenced by glucocorticoid secretion (4der et al., 1993).

Cytokines activate CNS cells in different ways. First
several cytokines such as interleukin 1,2, and TNF-a can be
transported from the blood into the CNS by active transport
mechanisms (Guiterrez et al.,, 1993). Second, glia cells secrete
cytokines after activation by antigenic challenge. Finally, it has
been reported that cytokine secretion in the CNS can be
stimulated by neurotransmitters. Noradrenaline stimulates the
release of IL-6 from astrocytes in vitro in a dose dependent
manner, an effect that can be antagonized by blocking the
adrenergic receptors. Since IL-6 is closely linked with the
function of other cytokines e.g. IL-1,2 and TNF q, this finding
indicates that neurotransmitters can activate the cascade of
cytokines (Muller and Ackenheil, 1998).

Recent findings show that cytokines are relevant in
psychiatric disorders possibly mainly due to their influence on
neurotransmitters. The noradrenaline released during stress may
act as a cytokine activating stimulus which thus activates immune
phenomena mediated by the cytokine cascade. This represents
possibly a relevant psychoneuro- immunological regulative
mechanism affecting autoimmune disorders, susceptibility to
infections and psychiatric disorders (Muller and Ackenheil,
1998).

Endocrine-immune interactions:

Lymphocytes bear receptors for CRF, adrenocorticotropic
hormone (ACTH), and endogenous opioids such as endorphins
and encephalins. The endogenous opioids directly influence
antigen specific and non specific responses. Although there are



direct immunomodulatory effects of CRF and ACTH, their major
effects are exerted through interactions with other hormones and
immune system products (4der et al., 1995).

Glucocorticoids have a strong immunosuppressive effects
through a variety of mechanisms, such as induced cell death
(aptosis), inhibition of IL-1,2, and 6 production or secretion and
redistribution of peripheral blood mononuclear cells (PBMNC)
e.g. depletion of CD4" T cells (Maes et al., 1994).

[L-2 is produced in blood by activated T lymphocytes and
in the CNS, mainly by activated microglia cells. Considering
pschiatric disorders, IL-2 effects in the CNS are of particular
interest for these reasons: The highest concentration of
interleukin-2 receptor (IL-2R) is found in the hippocampus,
psychotic phenomena occurs after application of IL-2 and it has
an immense effect on the dopaminergic neurotransmitters. IL-2
has been shown to stimulate ACTH secretion by anterior pituitary
cells and has been implicated in pathophysiological processes of
the anterior pituitary and brain in several major psychiatric
disorders- (Muller and Ackenheil, 1998). However, Petitto et al,
(1997) confirmed that the IL-2Rp is constitutively expressed by
pituitary cells and is involved in mediating intracellular signal
transduction processes induced by IL-2 in this endocrine cell line.
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SUBJECTS AND METHODS

Subjects:

(I) _Patients group :

This group consisted of 60 Egyptian patients who were
experiencing an episode of depression recruited in a cross
sectional case control study.

A) Inclusion Criteria: .

* Age ranging from seven to eighteen years because most
children cannot use language to effectively communicate
information until age 7 (Poznanski, 1982).

* All cases diagnosed as having an episode of depression.

* Sex : Both males (n=22) (36.7%) and females (n=38)
(63.3%).

* Can read and write (self rated).

B) Exclusion criteria:
* Substance use disorders (SUD).

* .Patients who had taken any medication which might
impair cell mediated immunity (e.g. oral corticosteroids),
Benzodiazepine,  Lithium,  Clozapine, Tricyclic
Antidepressants (TCAs), Selective Serotonine Reuptake
Inhibitor (SSRIs), or Anticancer drugs as Methotrexate,
Bleomyecin ...etc.), 2 weeks before the study.

e Patients with any relevant physical illness (e.g.
malignancy, autoimmune disease, bacterial or viral
illness within the last month).

C) Selection of cases and Site of the Study:

The cases were selected from the institute of psychiatry,
Faculty of medicine, Ain shams university for 1.5 years from
October 1998 to April 2000.




(II) Control Group:

The control group consists of 20 Egyptian children with no
physical disease or depressive disorder. They were matched for
age, sex and socio economic status as far as possible with the

patient group. They were chosen from healthy relatives of the
patients.

METHODS :

Cases and controls are subjected to:

1) Psychiatric Interview: psychiatric interviewing of parents of
suspected cases to confirm the diagnosis based on ICD-10
(1992) and to elicit some risk factors which predispose to this
disorder.

2) Complete physical examination: to exclude any concomitant
physical illness.

3) The Arabic version of children Depression Inventory (CDI)
(Appendix). It was prepared by Abdel Fattah in (1988). Its
items depends on children depression inventory of Kovacs
(1983). 1t is a depression screening questionnaire developed
specifically for children and adolescents and is actually being
evaluated for its ability to detect asymptomatic depressive
symptoms and disease (Kamerow, 2000). CDI was applied by
the researcher on cases and controls in order to assure that
controls are not with significant depressive symptomatology
and to assure the diagnosis of patients.

CDI is 27 items-self report-questionnaire that includes
cognitive, affective and behavioral aspects of depression in
children. The child is asked to endorse the one of the three
descriptions that best describes the way he or she has been feeling
and thinking during the preceding 2 weeks. Responses are scored
on a0-2 scale. With Zero representing the absence of a particular
depressive symptoms and one is representing the moderate form
of this symptoms, while two representing the severe form of the



symptom. Thus the CDI total score ranged from 0-54. A cut off
score of 13 on the CDI could identify the upper 10% ofthe
children as depressed while a cut off score of 19 representing the
90™ percentile, has been recommended in several investigation,
i.e. a cutoff score of 16 represents 50™ percentile (and this is the
cut off score used here by the researcher) (Kovacs 1981; Smucker
et al., 1989; Ollendick and Yule; 1990; and Larsson and Melin,
1992). 1t is to be noticed that the researcher intentionally chosen
control below score 12 in order to make difference between
patients and controls.

4) Assessment of the Socio-economic status of the family:

The scoring system which was used by the researcher in the
study for assessment of the socioeconomic status (S.E.S) is the
modified socioeconomic scale for Egyptian families described by

(El-Shakhs, 1995) (Appendix) in which the researcher used the
following parameters in her evaluation:

First  : Occupation of father and mother (9 levels).
Second : Level of education of father and mother (8 levels).
Third : Income per capita per month (7 levels).

The level of the socioeconomic status is calculated by the
following equation:

X=A+B; S +ByS;+B3S;+By S,

Where X = the socioeconomic level to be calculated.

A = fixed number = 2.259.

B = Variables calculated using Dummy variable method where:
B;=1.016 B,=0.886

B;=0.622 B4=0.013

While (S;) score of income per capita per month

(S,) score of work of father.

(S;) score of education of father.



(S4) score of work of mother.
So the equation becomes:
X=2.259+1.016 (S;) + 0.886 (S,) +0.622 (S;) + 0.013 (Ss)

Finally, the data were coded, scored and used to classify the
families into 7 levels (1-7) (Appendix)

5) Serum was used for detection of soluble IL-2R using the
enzyme . linked immunosorbent assay (ELISA) (Diaclone
Research, 2000).

Principle of the method:

A polyclonal antibody specific for sIL-2R has been coated
onto the wells of the microtiter strips provided which can bind
any sIL-2R present in the serum of this sample.

Reagents and tools provided:

1. 96-wells microtiter plates.

2. Plastic cover.

3. Control : 470+/-94 Pg/ml.

4. Standard buffer diluent.

5. Biotinylated anti-sIL-2R.

6. Biotinylated antibody diluent.
7. Streptavidin- HRP.

8. HRP- Diluent

9. Washing buffer.

10. Chromogen TMB
11. H2S04 : stop reagent

Sample collection :

5ml of blood were collected without anticoagulant. Serum were
separated and stored frozen at-70°C until used to estimate sIL-2R.



Assay procedure :

(1) Add 100 ul of sample or diluted standard or control.

(2) Add 50ul of diluted biotinylated anti-IL-2R to all wells.

(3) Incubate for 3 hours at room temperature.

(4) Add 100 pl of HRP- Streptavidin conjugate.

(5) Incubate the micro well strips at room temperature for 30min.

(6) Add 4100p1 of ready to- use TMB substrate solution into all
wells and incubate in the dark for 12-15 minutes atroom
temperature.

(7) Incubation time of the substrate solution is usually determined
by the ELISA reader performances (maximum 20 minutes).

(8) Add 100 pul H,Soy to stop the enzyme substrate reaction.

(9) Read absorbance of each. well at 450nm as the primary
wavelength.

Data analysis:

Generate a linear standard curve by plotting the average
absorbance on the vertical axis versus the corresponding s IL-2R
standard ‘concentration on the horizontal axis. The amount of sIL-
2R in each sample is determined by extraploting optical density
(OD) values to sIL-2R concentrations using the standard curve.

2.5
2.0
1.5
1.0
0.5
0.0

S IL-2R ELISA

O.D.

500 1000 1500 2000 2500

Fig (4): Typical sIL-2R standard curve ranging from 68.75 to 2200
' Pg/ml.



Statistical Methods :

The clinical and laboratory data were recorded on an
“Investigative report form”. These data were analyzed using
statistical analysis computer program, version 2.0 — by Microsoft
to obtain:

Descriptive statistics:

1)  Mean (x):

2X
X= n

X=X o+ ..., + X
Where:
X = The mean.
n = Number of data items.
Zx = The summation of all observations.
2)  The standard deviation (S.D.):

2 2
SD - .ZL_:LX___
n-1
Where .

SD = Standard deviation of the sample.

2x* = The summation of the squares of observations. The
population is assumed to be n-1.

3. Minimum and maximum values (range).

Analvtic Statistics:

1. Comparisons between two groups were done by the students
T-test while comparisons between more than two group
means, were performed using the analysis of variance



procedures (ANOVA), which is an extension to the student’s
T-test'used when comparing more than two groups.

P value = level of significance
P> 0.05-» Insignificant.
P<0.05 ™ Significant.

Difference between 2means

2 2

SE,’ +SE,’

Qualitative variables expressed as percentages are compared in
different groups using the chi-square Test (x3).

2x2 Chi-square (2x2 Contingenc Table)

::j
Attribute Absent I a+b

l Attribute Present l | a+d |.
n= a+b+c+d

_N (lad-be] - Y2 n)?
(at+b) (c+d) (atc) (b+d)

Significance of results:
Non significant (NS) if P>0.05

Significant (S) if P<0.05
High significant (HS) if P<0.01

2. Variables were correlated in all possible combinations against
each other. The correlation coefficient (r) is a measure of the
degree of closeness -of the linear relationship between two
variables (x and y) o always lies between —1 and +1.

Zny Where:

x= the value of the first variable
\/ Tod (Zx) J (Z}’) ~ y=the value of the 2™ variable.

n= the number of variables

r =




Positive values of “r” indicate a tendency of xandy to
increase together. Negative values of “r” indicate a tendency of x
to increase with decrease in y.

N.B: Fisher’s exact probability is used if any of expected
frequencies are less than or equal to 5.



Results






RESULTS

In this study 60 cases were divided into mild moderate and
severe subgroups of depression each matching control (no = 20).

The results of this study were represented in table (6) to

(24) and Fig (5) to (19).
Table (6): Age in years in cases and controls.
Entire Cases Control
(no=60) (no=20)
Range 7-18 8-18
Mean 14.53 14.6
Standard deviation (SD) 3.33 3.57
t 0.88
P > 0.05 (Insignificant

This table demonstrates that the cases and their control group
were chosen of nearly the same age.

Table (7): Sex distribution in the cases and controls.

Entire Cases Control
no (%) no(%)
Male 22 (36.7%) 8 (40%)
Female 38 (63.3%) 12 (60%)
|| X? 1.2
P > 0.05 (Insignificant

This table shows that sex in both cases and control were matched. .

N.B: On comparmg male group (n=22) (36.7%) and female group
(n=38) (63.3%) in the entire case group a highly significant
difference was obtained (x* = 8.53, P<0.01).



Table (8): Socio Economic Standard (SES) of the cases
and controls.

Entire Cases Control
no =60 no =20

Mean 4.67 4.95
S.D. . 1.79 2.1
t ' 1.56

P > 0.05 (Insignificant)

As regards socioeconomic status there was no significant
difference between the entire cases and control.

N.B: Scores of S.E.S are: 1=Very low, 2=Low, 3=Below
average, 4= Average, 5=Above average, 6= High, 7= Very high.

Table (9): Age in different subgroups of patients.

Mild oderte Severe

no=20 no=2(0 1 no=2
Range 7-18 10-18 9-18
Mean 14.4 14.8 14.4
S.D. 3.5 2.8 3.8
ANOVA Test | « > < >
P P> 0.05 (Insig.) P>0.05 (Insig.)

<« »
P>0.05 (Insig.)

L
Insig. = Insignificant

There is.no significant difference between subgroups of patients
as regard age.
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Female

Female

Female

Insig. = Insignificant.

no(%) | no(%) | no(%) | no(%) | no(%) | no (%)
10 (50%) |10 (50%) |4 20%) |16(80%) |8 (40%) | 12 (60%)
X’ 2.6
>(0.05 (Insig.)

It is shown that there is increase in number of female gender in
both moderate 16 (80%), and severe group 12 (60%).

Table (11): Depression symptoms according to Children Depression

Depressive
Symptoms

1. Sadness

0 Absent

1 Moderate ~
2 Severe

0 (0%)
20 (100%)
0 (%)

Inventory (CDI) in all groups of patients and controls.

Moderate
no (%)
0 (0%)

14 (70%)
6 (30%)

Severe

no(%) |

0 (0%)
14 (70%)
6 (30%)

19 (95%)
1(5%)
0 (0%)

P

<0.01 (H.Sig)

<0.01 (H.Sig)

<0.01 (H.Sig)

2. Pessimism
0 Absent

1 Moderate

2 Severe '

10 (50%)
10 (50%)
0 (0%)

4 (20%)
12(60%)
4 (20%)

0 (0%)
12 (60%)
8 (40%)

9 (45%)
11 (55%)
0 (0%)

P

<0.05 (Sig)

<0.05 (Sig)

<0.01 (H.Sig)

3. Sense of failure
0 Absent

1 Moderate

2 Severe

14 (70%)
6 (30%)
0 (0%)

10 (50%)
8 (40%)
2 (10%)

0 (0%)
10 (50%)
10 (50%)

19 (95%)
1 (5%)
0 (0%)

P

<0.05 (Sig)

<0.01 (H.Sig)

<0.01 (H.Sig)

4. Loss of interest
0 Absent

1 Moderate

3 Severe

0 (%)
18 (90%)

0 (0%)
18 (90)
2 (10%)

0 (0%)
8 (40%)

10 (50%)
10 (50%)
0 (0%)

<0.01
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Table (11) (cont.): Depression symptoms according to Children
Depression Inventory (CDI) in all groups of patients and controls.

Depressive Mild Moderate Severe Control
Symptoms no (%) no (%) no (%)
5. Faulty behavior
0 Absent 14 (70%) 10 (50%) 6 (30%) 20 (100%)
1 Moderate 2 (10%) 10 (50%) 4 (20%) 0 (0%)
2 Severe 4 (20%) 0 (0%) 10 (50%) 0 (0%)
P <0.05 (Sig) >0.01 (H.Sig) <0.01 (H.Sig)
6.Anticipated anxiety
0 Absent 8 (40%) 4 (20%) 6 (30%) 8 (40%)
1 Moderate 12 (60%) 16 (80%) 10 (50%) 11 (55%)
2 Severe 0 (0%) 0 (0%) 4 (20%) 1 (5%)
P >0.03 (Insig) >0.05 (Insig) >0.05 (Insig)
7. Self hated
0 Absent 16 (80%) 6 (30 %) 6 (30%) 17 (85%)
1 Moderate 0 (0%) 12 (60%) 10 (50%) 2 (10%)
2 Severe 4 (20 %) 2 (10%) 4 (20%) 1 (5%)
P >0.05 (Insig) <0.01 (H.Sig) <0.01 (H.Sig)
8. Self reproach ' .
0 Absent 16 (80%) 12 (60%) 2 (10%) 18 (90%)
1 Moderate 2 (10%) 6 (30%) 12 (60%) 1 (5%)
2 Severe 2 (10%) 2 (10%) 6 (30%) 1 (5%)
P . >0.05 (Insig) >0.05 (Insig) <0.01 (H.Sig)
9. Suicidal ideation
0 Absent 14 (70%) 0 (0%) 2 (10%) 13 (65%)
1 Moderate 4 (20%) 20(100%) 18 (90%) 7 (35%)
2 Severe 2 (10%) 0 (0%) 0 (0%) 0 (0%)
P >0.05 (Insig) <0.001(H.Sig) <0.001 (H.Sig)
10. Tearful
0 Absent 14 (70%) 8 (40%) 4 (20%) 17 (85%)
1 Moderate 4 (20%) 4 (20%) 4 (20%) 2 (10%)
2 Severe 2 (10%) 8 (40%) 12 (60%) 1 (5%)
P <0.05 (Sig) <0.01 (H.Sig) <0.01 (H.Sig)
11. Decreased tolerance to frustration
0 Absent 12 (60%) 8 (40%) 6 (30%) 15 (75%)
1 Moderate 6 (30%) 10 (50%) 10 (50%) 4 (20%)
2 Severe 2 (10%) 2 (10%) 4 (20%) 1 (5%)
P >0.05 (Insig) >0.05 (Insig) <0.01 (Insig)
12. Decreased Social interest
0 Absent 10 (50%) 8 (40%) 6 (30%) 19 (95%)
1 Moderate 4 (20%) 12 (60%) 6 (30%) 1 (5%)
2 Severe 6 (30%) 0 (0%) 8 (40%) 0 (0%)
P <0.01 (H.Sig) <0.001(H.Sig) <0.01 (H.Sig)
13. Hesitation
0 Absent 4 (20%) 4 (20%) 4 (20%) 10 (55%)
1 Moderate 8 (40%) 12 (60%) 10 (50%) 8 (30%)
2 Severe 8 (40%) 4 (20%) 6 (30%) 2 (15%)
P >0.05 (Insig) >0.05 (Insig) <0.01 (H.Sig)
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Table (11) (cont.): Depression symptoms according to Children
Depression Inventory (CDI) in all groups of patients and controls.

Depressive

Symptoms

14. Negative body image

0 Absent
| Moderate
2 Severe

14 (70%)
4 (20%)
2 (10%)

Moderate
no (%)

4 (20%)
14 (70%)
2 (10%)

Severe
no (%)

4 (20%)
6 (30%)
10 (50%)

Control
no (%)

13 (65%)
7 (35%)
0 (0%)

P

>0.05 (Insig)

<0.01 (H.Sig)

<0.01 (H.Sig)

15. Decreased motiv
0 Absent

1 Moderate

2 Severe

ation to school
6 (30%)
8 (40%)
6 (30%)

6 (30%)
10 (50%)
4 (20%)

4 (20%)
10 (50%)
6 (30%)

10 (50%)
8 (40%)
2 (10%)

P

>0.05 (Insig)

>0.05 (Insig)

>0.05 (Insig)

16. Disturbed sleep
0 Absent

| Moderate

2 Severe

4 (20%)
12 (60%)
4 (20%)

2 (10%)
14 (70%)
4 (20%)

4 (20%)
10 (50%)
6 (30%)

11 (55%)
9 (45%)
0 (0%)

P

>0.05 (Insig)

<0.01 (H.Sig)

>0.01 (H.Sig)

17. Exhaustion
0 Absent

1 Moderate

2 Severe

0 (0%)
18 (90%)
2 (10%)

0 (0%)
12 (60%)
8 (40%)

0 (0%)
6 (30%)
14 (70%)

18 (90%)
1 (5%)
1 (5%)

P

<0.01(H.Sig)

<0.01 (H.Sig)

<0.01 (H.Sig)

18. Reduced appetite

0 Absent
1 Moderate
2 Severe

6 (30%)
6 (30%)
8 (40%)

6 (30%)
6 (30%)
8 (40%)

0 (0%)
8 (40%)
12 (60%)

14 (70%)
1 (5%)
5 (15%)

P

<0.01(H.Sig)

<0.01 (H.Sig)

<0.01 (H.Sig)

19. Somatic preoccu
0 Absent

1 Moderate

2 Severe

pation

10 (50%)
6 (30%)
4 (20%)

4 (20%)
8 (40%)
8 (40%)

4 (20%)
8 (40%)
8 (40%)

18 (90%)
1 (5%)
1 (5%)

p

<0.05 (Sig)

<0.01 (H.Sig)

<0.01 (H.Sig)

20. Loneliness
0 Absent

| Moderate

2 Severe

12 (60%)
4 (20%)
4 (20%)

0 (0%)
12 (60%)
8 (40%)

4 (20%)
10 (50%)
6 (30%)

15 (75%)
5 (25%)
0 (0%)

P

>0.05 (Insig)

<0.01 (H.Sig)

<0.01 (H.Sig)

21. Disinterest in school

0 Absent
1 Moderate
2 Severe

12 (60%)
6 (30%)
2 (10%)

6 (30%)
12 (60%)
2 (10%)

4 (20%)
10 (50%)
6 (30%)

14 (70%)
6 (30%)
0 (0%)

P

>0.05 (Insig)-

<0.05 (Sig)

<0.01 (H.Sig)

22. Social isolation
0 Absent

1 Moderate

2 Severe

10 (50%)
8 (40%)
2 (10%)

2 (10%)
12 (60%)
6 (30%)

4 (20%)
12 (60%)

10 (50%)
9 (45%)
1 (5%)

p

>0.05 (Insig)
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Table (11) (cont.): Depression symptoms according to Children

Depressive
Symptoms

Moderate
no (%)

Severe
no (%)

Control
no (%)

23. Decreased scholastic achievement

0 Absent
1 Moderate
2 Severe

8 (40%)
12 (60%)
0 (0%)

6 (30%)
10 (50%)
4 (20%)

4 (20%)
10 (50%)
6 (30%)

11 (55%)
9 (45%)
0 (0%)

P

24. Self criticism
0 Absent

1 Moderate .

2 Severe

>0.05 (Insig)

10 (50%)
8 (40%)
2 (10%)

>0.05 (Insig)

14 (70%)
4 (20%)
2 (10%)

<0.01 (H.Sig)

2 (10%)
8 (40%)
10 (50%)

12 (60%)
8 (40%)
0 (0%)

P

>0.035 (Insig)

>0.05 (Insig)

<0.01 (H.Sig)

25. Sense of unwelcome

0 Absent
1 Moderate
2 Severe

18 (50%)
2 (10%)
0 (0%)

4 (20%)
10 (50%)
6 (30%)

4 (20%)
10 (50%)
6 (30%)

20 (100%)
0 (0%)
0 (0%)

P

>0.05 (Insig)

<0.01 (H.Sig)

<0.01 (H.Sig)

26. Disobedience
0-Absent

| Moderate

2 Severe

14 (70%)
6 (30%)
0 (0%)

6 (30%)
10 (50%)
4 (20%)

4 (20%)
10 (50%)
6 (30%)

14 (70%)
6 (30%)
0 (0%)

P

No difference

<0.01 (H.Sig)

<0.01 (H.Sig)

27. Social troubles
0 Absent

1 Moderate

2 Severe

12 (60%)
8 (40%)
0 (0%)

6 (30%)
10 (50%)
4 (20%)

6 (30%)
6 (30%)
8 (40%)

15 (75%)
4 (20%)
1 (5%)

<0.01 (H.Sig)

P . >0.05 (Insig) <0.01 (H.Sig) } :
Sig = Significant.

Insig = Insignificant

H.Sig = Highly Significant

Prob = Probability

N.B: Chi square was used in this table to calculate the
significance between each subgroup of depression and control
group except when the number of cases and controls were zero
percent (in items no 3 and 25 in mild group); fishers exact
probability was used then.
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Table (11) demonstrates that: Sadness, loss of interest and

exhaustion were found in all depressed cases of this study
(100%). |

Other important symptoms in severe group of depression:

e With (100%) included: Pessimism, sense of failure, and
reduced appetite.

o With (90%) included: Suicidal ideation, and self reproach.

e With (80%) included: Somatic preoccupation, loneliness, and
social isolation.

While in moderate group of depression other important
symptoms:

e With (100%) included: Suicidal ideation, and loneliness.
o With (90%) included: Social isolation.

e With (80%) included: Somatic symptoms and pessimism.

Disinterest in school were 80% in severe group and
decreased scholastic achievement while decreased motivation to
school was 80% in both moderate and severe group. N.B: All
these symptoms that affect school performance have high
significant difference between the severe group and the control
group where P<0.01. However only decreased motivation to
school has insignificant difference between either moderate or
severe and control group (where P>0.05).

On comparing suicidal ideation in moderate and severe
groups by fisher exact probability an insignificant difference was
obtained (P>0.05).
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Table (12): Comparison between cases and controls as regard

stressors
Stressors Control
- Living  with | 22 (36.7%) 15(75%) |
two parents
- Living  with 36 (60%) 5 (25%) P <0.01
one parent H.S.
- Living with no 2 (3.3%) 0 (0%)
parent |
- Maternal o/ 0 2_
psychopathology 18 (30%) 1(5%) X" =348
- No maternal 42 (70%) 19 (95%) P <0.01
psychopathology H.S.

H.S = Highly Significant

This table shows a high significant difference between cases with
depression and control group as regard stressors (P<0.01). These
stressors are loss of one or both parents (i.e. living with one or no

parent), or maternal psychopathology.

Table (13): Comparison lbetween all patients and controls as

regard sIL-2R.

sIL-2R (pg/ml) Entire Cases Control
no=60 no =20

Range 1185-2200 1095-1845

Mean 1719.8 1536

S.D. 253.8 308.3

t 2.65

P <0.05 Significant

As shown there is a significant difference between sIL-2R in the
entire cases and control (P<0.05).
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Table (14): Comparisdn between each subgroup of patients
and controls as regard sIL-2R.

Moderate Severe Control
no=20 no=20 no=20
1185-1995 [ 1380-2200 | 1740-2180 | 1095-1845

X 1586 1926 2015 1536
2243 255.7 156.4 253.8

t and P @ = m oottt -e
value t=0.66 (P>0.1) Insignificant.
@ mmmmimimimemimemrmrm s o |
t=4.84 (P< 0.005) Highly Significant
@ -momimimimens -e

t=7.19 5P<0.005) Highlz Si_g_niﬁcant

ANOVA | On comparing all groups of patients a significant
difference betweeﬁ mild and moderate and between

mild and severe subgroups of depression was found
(P<0.05) II

This table demonstrates that there is a high significant difference
between moderate group of depression and control group also
between severe group of depression and control group as regards
sIL-2R (using t test) where P < 0.005 (Highly Significant). Also
using ANOVA test there is a high significant difference between
mild and moderate group of depression and also between mild
and severe group of depression. On the contrary when comparing
moderate and severe groups of depression by ANOVA test, there
was insignificant difference between both. Again on comparing
mild group of depression and control an insignificant difference
was detected i.e. sIL-2R was related to clinical severity of
depressive illness.
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Table (15): Difference between cases & controls as regard

sIL-2R in different ag

€

groups.

age E Control group
N no=20
Age 7-12 years | 13-18 years | 7-12 years | 13-18 years
(no =14) (no =46) (no =4) (no =16)
(23%) (56%) (20%) (80%)
Range 1400-2130 | 1185-2200 | 1860-2180 | 1740-2180
Mean+SD | 1900+260 | 1790.4+378 | 1660+316 | 1494.7£277
t 1.01 | 1.28 1|
P > 0.05 Insiggliﬁcaht > 0.05 Insignificant

This table demonstrates that the level of sSIL-2R in the different
age groups either in cases or controls shows an insignificant
difference.

Table (16): Comparison between male and female cases as
regard sIL-2R.

Female
no=38
Range 1400-2190 1185-2200
Mean 1851.3 1795.6
Is.p. 295.4 387.9
¢ 0.5
P > 0.05 Inst

This table shows that the level of sIL-2R in males and females in
the entire patients group has insignificant difference.
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Table (17): Difference between sIL-2R in both male and

female in all subgroups of patient and control

Groups t
Mean+SD

1558+126 1614+298

Moderate | 2050+165.5 | 1796.6£507 | 0.97 P>0.05
Severe 2118.75+49.6 | 1945.8+£166.3 | 2.84 P<0.01
1581.3£310.6 | 1468.13x120

P>0.05 = Insignificant - . P<0.01= Highly significant

This table demonstrates that IL-2R is positively related to male
sex and to increased severity of depression. (P<0.01) (H.Sig).

Control

Table (18): Difference between all cases with no maternal
psychopathology versus cases with maternal psychopathol-ogy
as regard sIL-2R.

No Maternal Maternal
sIL-2R psychopathology psychopathology
I (pg/ml) No=42 No=18
Range ~ 1185-2190 1740-2200
Mean<S.D. 17814296 1896.9+464.9
t 1.16
P | P> 0.05 Insignificant

M.Psy = Maternal psychopathology

This table demonstrates that sIL-2R in all cases with no maternal
psychopathology versus cases with maternal psychopathology
shows an insignificant difference.
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Table (19): Difference between each subgroup of patient with

maternal psychopathology versus no maternal
sychopathology as regard sIL-2R.
Moderate
1 No M. Psy. v. | NoM. Psy. | M. T

- (no=12

1846.67
n
S.D. | 271.5 691 | 68 182
t 0.01 2.57

P >0.05 Insignificant <0.05 Signiﬁcant

M.Psy = Maternal psychopathology

This table demonstrates that maternal psychopathology have
significant difference on the levels of sSIL-2R only in the severe
depressive group.

N.B.: No relation could be elicited in the mild group because
maternal psychopathology in whole group was zero.

Table (20): Difference between cases living with no or one

sIL-2R™Qarents
(pg/ml)

Range 1185-2190 1530-2200
Mean=S.D. 1807.5+412.99 1830.9+£231.5
t : . 0.24

P > 0.05 Insignificant

This table demonstrates that sIL-2R level in cases living with no
Oor one parent versus two parents shows an insignificant
difference.
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Table (21): Difference between cases with score 1 or 2 in CDI
(Suicide positive) versus cases with score zero in CDI (suicide
ard sIL-2R.

Suicide negative
(Score Zero)
no=16

Suicide positive
(Score one and two)
no=44

(pg/ml) '

1400-2100 1185-2190
MeanzS.D. 1708.75+238 1855.114+384
t 1.42
P | > (.05 Insignificant

CDI = Children Depression Inventory.

This table shows that sIL-2R in cases with score 1 or 2 (CDI)
versus cases with score zero have no significant difference.

Table (22): Difference between cases with score zero versus

score 1 or 2 in CDI sleep disorder as regards sIL-2R.

Sleep disorden

Range
MeanzS.

No sleep disorder

(Score zero according
to CDI)

no=10
1680-2180
1921£199.7

Sleep disorder

(Score 1 or 2 according
to CDI)

no=50

1185-2200
1772.6+402

D.
t 1.12

P P> 0.05 Insignificant

CDI = Children Depression Inveﬁtory

This table demonstrates that sIL-2R is cases with zero score
versus score 1 or 2 in CDI sleep disorder shows an insignificant
difference.
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Table (23): Difference between cases with zero or 1 or 2 score
in C.D.I in sleep disorder as regard sIL-2R.

e
Sleep disorder

SIL-2R

pg/ml)

Mean

S.D. 337.3 | 3075

ANOVA On comparing all groups of sleep dlsorder 0,1
& 2) a significant difference between score 0 and

score 2 groups was obtained (P<0.05)

This table demonstrates that sIL-2R level in cases with score zero
sleep disorder versus score two shows significant difference.

O= absent
No=10

Table (24): Correlation between sIL-2R and different items in
the entire cases.

sIL-2R (pg/ml) in cases
__(no=60

Age - -0.
SES

Suicide

Number of parents

living with the child
Maternal

| psychopathology
Insig = Insignificant

This table shows the correlation between sIL-2R and each of the
age SES, suicide, number of parents living with the child, and
maternal psychopathology has an insignificant relation.
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Fig (5 )

Pessimism in all groups of patients and control group .
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Fig (6 )

Sense of failure in all groups of patients and control group.
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Fig (7))

Self reproach in all groups of patients and control group .
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Fig ( 8 )

Suicidal ideation in all groups of patients and control group.
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Fig( 9)

Negative body image in all groups of patients and control group.
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Fig ( 10 )

Decreased motivation to school in all groups of patients and control
group.
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Fig( 11 )

Disturbed sleep in all groups of patients and control group .
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Fig ( 12)

Reduced appetite in all groups of patients and control group .
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Fig( 13)

Somatic preoccupation in all groups of patients and control group.
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Fig ( 14)

Disinterest in school work in all groups of patients and control group .
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Fig ( 15 )

Social isolation in all groups of patients and control group.
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Fig( 16 )

Decreased scholastic achievement in all groups of patients and control
group. '
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Fig (17 )

Social trouble in all groups of patients and control group .
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Fig (18 )

Comparison between sIL-2R in control group and entire patient group.
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DISCUSSION

Depression represents a major public health problem. It is
estimated that 13-20% of the population have some depressive
symptoms at any given time and that about 5% of the population
is assumed to suffer from major depression (Licinio and Wong,
1999). Two to seven percent of children and 3-10% of
adolescents suffer from depression (Eid, 1998).

Socio-demographic data

In this study, there was no significant difference between
the age of the controls with mean value of 14.6 + 3.6 years, and
the entire depressive group with mean value of 14.53 + 3.33
years. This is because we have intentionally selected children
between the age of 7-18 years in all groups of patients and control
(Table 6).

The researcher found that females were more than males
(38 (63.3%) female: 22(36.7%) male). This goes with what other
authors have found that females are more commonly affected than
males especially with early onset depression i.e. in adolescent
(Leon et al., 1993, Cantwell, 1996, Bebbington, 1999).

However some data point toward a trend for a closing of
the gender difference in the incidence of depressive disorders for
Childhood (Weissman et al., 1993).

Trangkasombat and Likanapichitkul, (1997) found that
major depressive disorder is equally present in females and males.
Also Bebbinton, (1999) deduced that sex difference in depressive
disorders is absent in childhood. There was a difference between
these results and those of this study because the majority of cases
in this study were in adolescent period (no.=46)(76%), while
only 14 (23%) of depressed children were in childhood stage.

The mean of socio-economic status of cases is between
average and above average (4.67+1.79), while that of control
group is nearly above average (4.95+2.1), but there was no
significant difference between them. This is because we have
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chosen all groups of the same SES so asto match the control
group with the sample group.

Childreh’s depression inventory (CDI):

Depression symptoms in children can be subtle and varied
(Lamarine, 1995). In the current study dysphoric mood (sadness
or irritability), loss of interest (anhedonia), and exhaustion were
found in all depressed cases of this study (100%). This is because
they are of the essential criteria of diagnosing depression by ICD-
10 (1992) (on which the researcher diagnosis of episode of
depression depends) in which two of these three items at least
must be present to diagnose depression.

Sadness or irritability occurs in the whole depressive
groups of this study (100%). This goes with what Elizabeth et al.,
(1996) reported that depressed children look sad, are tearful, have
slow movements and monotone, voice and speak in a hopeless and
despairing manner. They describe themselves in negative terms,
such as “I'm stupid” ,“I’'m a bad girl” and “no body loves me”.
Also Priest and Baldwin, (1992) stated that sadness and
helplessness are prominent in young children. Also Montgomery
(1990), announced that in depressed patients the commonest
symptom is sadness, and it is a symptom which is usually
recognized quite easily by the alert practitioner and that in severe
cases it may not even seem necessary to ask about it, because it is
so obvious from the facial expression and posture, and can be
reliably measured by observation of behaviour or by assessment
of what the patients say about themselves. Pozanski (1982) also
reported the frequent occurrence of depressed appearance in
younger children with MDD.

In this study anhedonia was one of the most common
symptom in the whole depressive groups (100%). This is because
the ability to take an interest and get pleasure from things seems
to be one of the universal characteristics of healthy people and its
loss is a sure indicator of ill health (Montgomery, 1990).
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However, Carlson and Abbott, (1995) declared that
anhedonia increases in frequency with age and careful
questioning is needed to elicit even relative loss of interest and
activity in children. But it was quite evident in the result of this
study because CDI carefully questioned it and also because the
majority of cases were in the adolescent period as already
mentioned before.

Exhaustion which is one of the most common symptom in
the whole depressive groups of this study (100%). This goes with
what Roberts et al., (1995) stated that decreased energy occurs
frequently in adolescent period. Also (Carlson and Abbott, 1995)
confirmed that fatigue appeared to occur more frequently in the
youngest populations.

Other important symptoms of maximum percent (100%) in
the severe group of depression included: Pessimism, sense of
failure and reduced appetite. Others with 90% included: Suicidal
ideation, and self-reproach. Others with 80% were somatic
preoccupation, loneliness and social isolation.

While in moderate group of depression other important
symptoms: With 100% included: Suicidal ideation, and
loneliness. With 90% included: Social isolation. With 80%

included: Somatic symptoms and pessimism.

Pessimism (hopelessness, worthlessness) which was 100%
in severe group, and 80% in moderate group of this study. It was
easily recognized if the right questions are asked (Montgomery,
1990). Adolescents showed more hopelessness (Ryan et al.,
1987). Priest and Baldwin (1992), and Montgomery and Asberg
Scale (MADRS) (1979) found that one of the common clinical
features of depressive illness is pessimistic thoughts. Also DSM-
III (1980), and DSM-III R (1987) consider feeling of
worthlessness as one of the common features of depression.

Sense of failure which is one of the commonest symptom
of severe group of depression in this study (100%). It is a natural

-113-



consequence of pessimistic ideas (discussed before), and
deterioration in school performance (discussed later).

Also Harrington (1993) considered that depressed people
were characterized by a negative “cognitive set”; they have a
negative view of themselves, the world, and the future. Thus they
have intense feelings of personal inadequacy and a tendency to
engage in self-depreciation. The patient may have a low opinion
of himself and often believes that others take a depreciatory view
of him.

Reduced appetite is one of the commonest symptom in
severe group of depression of this study (100%). This goes with
what El-Rashidi et al. (1993) declared that anorexia is a common
presentation of illness in children. Also, Roberts et al. (1995)
stated that in adolescents vegetative features such as loss of
appetite, insomnia and decreased energy occur frequently. Also
Carlson and Abbott (1995) found that symptoms like fatigue
agitation and anorexia appeared to occur more frequently in the
youngest populations.

Suicidal ideation was not only common in moderate group
of depression (100%), but also in severe group of depression
(90%) with insignificant difference between both groups
(P>0.05). It is at least 8 times higher than that of the general
population. Most persons who commit suicide have a mental
disorder, with depression associated with about half of suicide.
Although prepubertal children. seemed to have just as much
suicidal ideation as depressed adolescents, the potential lethality
of their suicidal attempts was lower. They lack the cognitive
ability to formulate successful suicidal plans. By contrast
adolescents choose a more effective method such as gun shot
(PDQ, 2000). In America the incidence of documented suicides
by adolescents has tripled in the last 25 years, with 5.000 youths
committing suicide each year and perhaps as many as 500.000-
1.000.000 making an. attempt (Kamerow, 2000). Prompt
identification and treatment of depression is essential in lowering
the risk of suicide (PDQ, 2000).
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Loneliness was a symptom of maximum intensity in
moderate (100%) and in severe (80%) groups of depression in this
study. It .might be a natural consequence of social withdrawal
which was also high (90%) in moderate group, and (80%) in
severe group of depression. This agreed with what Harrigton
(1993) stated that social withdrawal was so common among
depressed children and adolescents that consideration should be
given to include it in the criteria for depressive disorder in this
age group.

Guilt feelings (self reproach) was 90% in severe group of
depression of this study. This is explained as follows; in Egypt,
projected blame is commoner than guilt. However this projection
or putting the blame (on God or sorcery) are only a mask for
deeper seated guilt feelings (EL-Rashidi et al., 1993). However
children, whose cognitive structure does not comprehend guilt as
easily as adolescents and adults do, are less likely to have guilt
feelings as a symptom (Carlson and Abbot, 1995). And that is
why it is only highly significant in the severe group of this study.

Somatic symptoms were the common symptoms in severe
(80%) and moderate (also 80%) subgroups of depressed cases of
this study. This was in concordance with what Kammerow,
(2000); & Elizabeth et al., (1996) who found that depressed
persons frequently present with a variety of physical symptoms
three times the number of somatic symptoms of controls, the most
common being stomach aches and headaches. Also McCauley et
al., (1991) reported a direct correlation between the frequency of
somatic complaints and severity of depression in children. These
findings are not strange because the body language is a common
mode of expression in the Egyptian society (EL-Rashidi et al.,
1993). '

Also Elizabeth et al., (1996) stated that somatic complaints
relate to depression in children over and above co-occuring
anxiety disorder possibly because they are one of the waysa
young child has of saying he or she does not feel well.
Prepubertal children had more somatic complaints and
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psychomotor agitation while adolescents had greater anhedonia
and hypersomnia (Harrington, 1993). :

If "depression is not recognized, patients with somatic
complaints may be subjected to the risks and costs of unnecessary
diagnostic testing and treatment (Kamerow, 2000).

Functional impairment associated with a depressive
syndrome in childhood extends to practically all areas of the
child’s psychosocial world: School performance and behavior,
peer relationships, and family relations all suffer (Kaplan and
Sadock, 1991).

In this study loss of interest and exhaustion were found in
all groups of depressions as already mentioned before. Disturbed
sleep (90% in moderate and 80% in severe group of depression).
Disinterest in school and decreased scholastic achievement (are
80% in severe group). These symptoms showed significant
difference between the group mentioned and the control group.
However decreased motivation to school has insignificant
difference between either moderate or severe group and control
group (though it was 70% in moderate and 80% in severe group
of depression). This might be. due to the fact that all healthy
children now dislike schools due to lack of enough vacations and
increased sophistication of subjects and syllables.

School performance is invariably affected by a combination
of difficulty in concentrating, slowed down thinking lack of
interest and motivation, fatigue, sleepiness, depressive
ruminations, and pre-occupations. Depression in child may be
misdiagnosed as a learning disability. Learning problems
secondary to depression, even when long standing, correct
themselves rapidly after recovery from the depressive episodes
(Kaplan and Sadock, 1991).

Occurrence of learning disabilities was determined in 30
inpatients children aged 6-12. with major depressive disorder.
Learning disabilities occurred seven times more often compared
to community base rates (Fristad et al., 1992).
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Also Elizabeth et al. (1996) declared that depressed

children’s school performance deteriorates and all these agreed
with the results of this study.

Stressors and depression:

The current study showed that there was a highly
significant difference (P<0.01) between cases and controls as
regard the number of parents living with the child (0, 1 or 2).

Also Warner et al., (1995) stated that the omission of
fathers is particularly serious because of strong evidence
implicating parental influences on both normal and abnormal
developmental processes.

Abd El-Samei (1999) found that the majority of depressive
episodes are provoked by severe events and marked difficulties.
Some vulnerability factors add to the provocation as lacking a
confinding relationship and loss of father below the age of eleven.

However, Kutcher and Marton (1994) suggest that
parental loss in childhood is not by itself a sufficient explanation
of the etiology of child/adolescent depression. Also the same
authors do not support the hypothesis that insecure attachement
leads to MDD.

This variability in results is not strange because this study
was on Egyptian families where there is deep affection between
the parents and the children. However Kutcher and Marton study
in 1994 was on foreign children with different culture and where
there is no coherence between the parents and their children that
is why parental loss was not that important for the child who used
to be alone even if his parents are living with him.

The results of this study on maternal psychopathology
showed that there was a high significant difference between cases
and controls as regard maternal psychopathology (P<0.01).

Elevated rates of mood disturbance in parents of depressed
children potentially have both genetic and environmental
implications (Cantwell, 1996).
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Also Cadoret et al., (1996) results suggest that depression
spectrum disease, has as one of its principal etiologic factors a
gene environment interaction.

Having parents who are depressed may be a significant
psychosocial and environmental stressor for the child. Having a
depressed child may be a significant psychosocial stressor for
parents (Cantwell, 1996).

Demerdash et al., (1995) agreed that genes inthe HLA
region of chromosome 6 constitute one of the elements in the
multifactorial etiology of affective disorder. Todd and Heath
(1996) also assured the important genetic factors in the
development of depression and anxiety disorders in youth.

Farmer et al, (2000) agreed that even when all
susceptibility genes for depressive disorder have been identified,
it will still not be possible to predict the development of disease
with certainty until the relevant environmental risk factors have
also been identified and the nature of the various interactions
understood.

Shiner et al., (1998) found that only 18% of the mothers of
the control adolescents had experienced major depression,
whereas 47% of the mothers of depressed adolescents had
experienced at least one episode. Previously obtained prevalence
rates for major depression in first degree relatives of depressed
youth have ranged from 20% (Kutcher and Marton, 1991), to
54% (Neuman et al., 1997). Also, Mitchell et al., (1989)
specifically examined the prevalence of major depression in
biological mothers and fathers of depressed children and
adolescents and found that 56% of mothers and 34% of fathers
had experienced major depression. These adolescents may have
experienced more serious depression and thus may have been
more likely to have relatives who had also experienced
depression. It is also possible that depressed parents may be more
likely to refer their children for treatment than non depressed
parents. That is why perhaps rates obtained by Mitchell et al.,
(1989) may be higher.
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Dierker et al., (1999) found that both the specific parental
disorders and the number of affected parents seem to play an
important role in child dysfunction.

Relation between sIL-2R and depression:

It is a matter of debate whether depression is a cause or a
consequence of abnormalities in immune functions including T
cell activation. Some authors suggested that the etiology of
depression may be related toimmune activation for example by
infectious agent. Others gave attention to immunological changes
as a result of depression. It is also possible that a common factor
may lead to both (Smith, 1991).

In the present study, the sIL-2R circulating levels in serum
were measured. They were found to be significantly increased in

the depressed group of patients when compared to normal
controls (t=2.65, P<0.05) (Table 13, Fig, 18).

Also when severely depressed subgroup was compared to
mildly depressed subgroup (using ANOVA test) or to control
(using t test), the results were highly significant (P<0.05), and on
comparing moderate group to control group (using T test) or mild
group (using ANOVA test) results were highly significant
(P<0.005). However on comparing the moderate with severe
subgroups (using ANOVA test); and the control group with mild
subgroup of depression (by T test) the result of both were
insignificant (T=0.66 >0.1) (Table,14 Fig,19).

The increased concentration of sIL-2R in the peripheral
blood of depressed patients has been reported in other studies
(Maes et al., 1995; Sluzewska et al., 1996; and Khodair and
Khalil, 2000).

Allen Mersh et al., (1998) found that there were significant
positive correlation between serum sIL-2R alpha and hospital
anxiety and depression (HAD) score, and that IL-2R alpha level
was a significant independent predictor of HAD depression score.

Irwin, (1999) deduced that severity of melancholic
symptoms appear to moderate the immune changes in depression.
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The increase in T cell activation markers seems to be a
series of immunological changes that is becoming more
manifested along the course of the disease. Maes et al., (1995)
proposed that the initial event in these transformation is the
increased IL-1B production by monocytes. Recognition of antigen
presented by the monocytic lineage and the necessary signals
provided. by IL-1 may activate resting mature T cells. Activation
may be accompanied by the appearance of the newly expressed
class I MHC HLA DR molecules. The second phase of immune
activation may occur during moderate stage of depression that the
activated T cells may acquire IL-2R. (That is why the increase in
IL-2R does not occur in the mild subgroup of patients). In the
third phase, in severe depression activated IL-2 producing cells
may promote proliferation of their own clones, other T cells and
B cells with expression of Ig receptors.

Maes et al.,, (1993) have reported that severe depresssion
may be accompanied by a systemic immune activation with an
increase in the number of T cells expressing activation receptors
(CDs+ CDyst) and by the appearance of previously unexpressed T
cell surface makers (CD,+ HLADR+). Irwin (1999) also reported
that depression appears.to be associated with increase in at least
one measure of immune activation.

Muller and Ackenkeil (1998) explained the immune
system activation associated with depression by the release of
noradrenaline could act as a cytokine activating stimulant,
through the release of IL-6, leading to immune phenomenon
mediated by cytokine cascade.

Abbas et al. (1999) explained that chronic T cell
stimulation leads to shedding of IL-2Ra. Shed receptor proteins
may bind free IL-2 preventing its interaction with target cells.
However the much greater affinity of IL-2R Byc for IL-2
compared with IL-2 Ra alone suggests that serum IL-2Ra is no
likely to contribute significantly to immunosuppression.
Clinically, an increased level of shed IL-2Ra in the serum is a
marker of strong antigenic stimulation.
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On the other hand Bigot et al., (1999) deduced that patients
with mood disorders are prone to increased risk for particular
physical illnesses, neoplasms, .autoimmune disorders, bronchial
asthma, and allergies. Also Johnson et al., (1999) deduced that
depressive symptoms commonly follow severe bacterial or viral
infections, even in hidden or unsuspected infections. The
depression in acquired immune deficiency syndrome (AIDS) is
explained by the fact that HIV infection of macrophages leads to
their activation and increased cytokine secretion. Miller, (2000)
demonstrated that a substantial subset of patients with depression
exhibit persistent elevations in the glucocorticoid, cortisol.
Glucocorticoids have been shown to inhibit T helper (H)
cytokine (IFNy, TNFB and IL-2) production while sparing TH,
(IL-4, IL-5, IL-6, IL-9, IL-10 and IL-13) responses.
Corticosteroids have also been shown to induce production of
TGFB which in turn may inhibit the immune response (Cooke,
1998).

Table (15) shows that relation between sIL-2R and age in
all subgroups of patient and control group was nonsignificant.
However Gotoh et al, (1999) deduced that mean sIL-2R
concentrations in both serum and urine of children were
significantly higher than those of adults and that their
concentrations in children showed progressive decline to reach
those of adults by the age of 15 years.

The discrepancy between-the results might be due to the
difference in age groups in both studies. Age in our sample was
chosen between 7 and 18 years while in Gotoh et al. (1999) it was
1 to 67 years. Also Gotoh et al. (1999) study was carried out on
Japanese people while our study on Egyptian, which may be a
significant variable considering racial differences. Moreover,
Gotoh et al. (1999) study was done on normal persons not
diseased.

The relation between sIL-2R and sex in subgroups of
patient and control revealed a highly significant difference only in
case of severe subgroup (t=0.97, P<0.01) being higher in males
(2118.75+49.6) versus females (1945.8+166.3). This agreed with
what Miller (2000) claimed that patients who are severly
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depressed, older and male have shown to be the most likely to
show immune changes. This may be explained by what Haack et
al. (1999) found that sIL-2R is significantly affected by smoking
habits (which may be more in the severe depressed adolescent
males than in any others group), and by other non pathological
parameters such as exercise (though not expected to be found in
severe depressed patients but is possible to be more in Egyptian
males than Egyptian females) or it may be explained by other
factors which needs further studies.

However Gotoh et al. (1999) deduced that there was no
difference in the values of sIL-2R between males and females.
This discrepancy may be due to the fact that Gotoh’s study was
conducted on healthy Japanese people between age of 1-67 years
as already mentioned before.

However, Haack et al, (1999) found that sIL-2R were
significantly affected by gender. -

Also Olff (1999) noted that the relationship between
depression and immunity is affected by gender.

It is by now widely recognized that acute and chronic stress
have an impact on the immune system. Acute stress may have a
stimulating effect on the immune system, while in the case of
chomic stress, the immune system may be down-regulated. There
is considerable individual variability in the immune response to
stress. This seems to a large extent to be determined by the
subject’s way of dealing with stress (Olff, 1999). This may
explain why in the researcher’s study there was no significant
difference between the sIL-2R level in depressed children living
with no or one parent and those living with two parents, while in
case of maternal psychopathology only in severe depressive group
a significant difference was detected between depressed children
with depressed mothers and depressed children with healthy
mother (non depressed).

The perception and evaluation of a stressor and the specific
ways of stress coping may in different ways be related to various
aspects of stress response: sympathetic nervous system (SNS)
activation and activation of the hypothalamic pituitary-adrenal
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(HPA) axis, both systems affecting the immune system (OIff,
1999).

Watkin (1995) assumed that psychosocial stress has been
shown to turn on hypothalamic messenger ribonucic acid (m
RNA) expression of cotricotropin releasing factor (CRF),
preproenkephalin, and vasopressin in the hypothalamus, resulting
in increased circulating levels of adrenocorticotrophic hormone
(ACTH) and corticosterone.

Sei et al. (1991) declared that restraint stress suppressed the
mitogen-induced rise in intracellular calcium in CD4" cells but
enhanced the rise in intracellular calcium in CDg cells.
Conversely, chronic stress suppressed intracellular calcium in
CD," cells but had no effect on intracellular calcium in CDg"
cells. The authors suggest that the differential effects of restraints
stress on T lymphocyte subpopulations may be mediated by acute
changes in corticosteroid levels.

However, Zachariae et al. (1991) studies on possible
effects of emotion on immunity have found that the
immunosuppressive  effect of emotional depression and
bereavement could not be linked with a corresponding rise in
cortisol levels. Numerous substances other than the “classical
stress hormones” such as cytokines were suggested to be
responsible for the connection between emotional states and
immunologically related processes. Measurement of sIL-2R in
serum did not however, reveal any significant differences. A large
number of peptides and other transmitter substances generated in
the central nervous system may be involved in the central
autonomic or blood-borne regulation of immune cells. The fact
that white blood cells such as lymphocytes appear to possess
receptors for agents synthesized in the nervous system such as
serotonin, growth hormone, prolactin, acetylcholine, endorphins,
encephalins, and substance p, has lead some to argue that
neuropeptides and their receptors may be the key to the
understanding of the biochemistry of emotion as well as the links
between mind emotion and immunity.

Sleep disturbance appear to moderate the immune changes
in depression, but the biological mechanisms that account for the
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link between these neurovegetative sympotms and depression are
not yet known (Irwin, 1999). Also Miller, (2000) suggests that
sleep disturbance may be an especially important factor in this
regard. However the researcher work failed to show any
significant difference between sIL-2R levels in depressive group
with score zero sleep disorder in children depression inventory
(CDI) and depressive group with score one or two sleep disorder
together. However, on comparing score 0 alone to score 2 alone a
significant difference was detected in the level of sIL-2R (P<0.05)
using ANOVA test Table (23).

Nassberger and Traskman Bendz (1993) found a median
SIL-2R concentration far above the range of healthy controls in
plasma samples from medication-free suicide attempts with mood
disorder. No sex differences and no differences between
diagnostic and suicidal subgroups were noted. In follow up
samples, . the sIL-2R remained at high levels. Furthermore sIL-2R
seems to be independent of drug therapy.

However, the results failed to show any significant
corelation between suicide and sIL-2R (P>0.05) as no one
attempted suicide but all of them had suicidal thoughts (ideations)
(they wish to be dead but not able to do so).

Correlations between sIL-2R  and each of age,
socioeconomic status (SES), suicide, number of parents living
with the child, and maternal psychopathology in all subgroups of
patients and control revealed insignificant correlations. This may
be due to small size of the sample, and few numbers of the scores
in the majority of items e.g. suicide number of parents living with
the child and maternal psychpathology.

However, OIff (1999) noted that the relationship between
depression and immunity is affected by personal resoureces, and
that increasing the subjects abilities to cope with stress and to
reduce the negative affect by psychological interventions may on
the other hand have a beneficial effect on the immune system.
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Summary and
Conclusion






Summary

Depression may be comorbid, disabling syndrome that
affects approximately 2-7% of childhood, 3-10% of adolescents.
Some researchers reported that depression is accompanied by in
vitro immune-suppression as indicated by lymphocyte
transformation tests, lower number of T and B cells and
diminished natural killer cell activity. Others reported that
depression is characterized by T-cell activation which is
manifested by increased activated —T lymphocytes, interleukin-2
receptors bearing cells, and human leukocyte antigen (HLA)
DR+T cells and increased level of soluble interleukin-2 receptor.

The aim of the study is to investigate the most common
symptomatology in different categories of depression (mild,
moderate, and severe). It also aimed to study interleukin-2
receptors in depressed children according to the various degrees
of severity of the disorder.

A sample of 60 Egyptian patients with an age between 7-18
years experiencing an episode: of depression were selected from
the institute of psychiatry, Faculty of medicine, Ain Shams
University by ICD-10, (1992).

Patients were subclassified into 3 groups according to the
severity of depression into mild, moderate and severe subgroups
of depression by ICD-10, (1992).

Cases and controls (80) were subjected to: psychiatric
interview. (to pick up cases and control), complete physical
examination (to exclude any concomitant physical illness), a self-
rating questionnaire (Egyptian version of the children’s
depression inventory CDI) (4bdel Fattah, 1998) applied to all the
sample children to detect unrecognized depressive symptoms and
to have scores for each symptoms to be able to do correlation
between any symptom and sIL-2R.

A questionnaire for socioeconomic level (EL-Shakhs,
1995) was applied to parents of the children of both cases and
controls, to assure that they are of the same socioeconomic level.
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Finally serum was used for detection of soluble IL-2R
using enzyme linked immunosorbent assay (ELISA).

The results were statistically analyzed using the mean,
standard deviation, T-test, chi-square, ANOVA test, and
correlation coefficient.

The prevalence of depression in females was found to be
commoner than male [Female (63.3%) and male (36.7%)]. With a
high significant difference between them.

The mean value of socio-economic level of the parents of
the children was found to be between average and above average.

Sadness, loss of interest and exhaustion were found in all
depressed cases of this study (100%). Other important symptoms
in severe group of depression: With 100% included: Pessimism,
sense of failure, and reduced appetite. With 90% included:
Suicidal ideation and self reproach. With 80% included: Somatic
preoccupation, loneliness, and social isolation. While in moderate
group other important symptoms: With 100% included: suicidal
ideation and loneliness. With 90% included: Social isolation.
With 80% included: Somatic symptoms and pessimism.

Disinterest in school and decreased scholastic achievement
(both were 80% in severe group). Both symptoms show high
significant difference between the severe group and the control
group. On the other hand decreased motivation to school was
shown to have insignificant difference (though it was 70%
moderate and 80% in severe groups of depression). There was a
high significant difference between the loss of one parent or two
parents in cases and controls (P<0.01), also between maternal
psychopathology in cases and controls (P<0.01).

The soluble interleukin-2 receptors (sIL-2R) levels in
serum were found to be significantly increased in the depressed
group of patients when compared to controls (T=2.65, P<0.05).
Also on comparing either severe or moderate depressed
subgroups to either mild subgroup of depression or control group
the result was always highly significant. However, on comparing
the moderate to severe subgroups of depression and the control
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group to mild subgroup of depression the result of both were
insignificant (P>0.1). '

The mean serum level of sIL-2R was higher in males
(211.78+49.6) than females (1945.8+166.3) in severe subgroup of
depression with a high significant difference between both only in
severe group.

The level of mean sIL-2R in the severe group of depression
with maternal psycho-pathology is lower than the same group
(i.e. severe) with no maternal psychopathology with a significant
difference between both.

The level of mean sIL-2R detected in patients with severe
complains of disturbed sleep is lower that of patients with no
sleep disturbance with significant difference between both.

Lastly in this study effects of socioeconomic status of the
parents of the child, age of the child, number of parents living
with the child, maternal psychopathology and suicidal ideation
had no role on the levels of sIL-2R of the child, because there was
no significant correlation between cases and controls as regard
these items.
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Conclusion

In the present study cases were chosen between the age of

7-18 years with mean age 14.5 years. Female sex was more
common than male. Socio-economic standard between average
and above average. The general pattern of the results lead to the
following conclusions:

1

3]
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(@)Y

~

o0

. Sadness, loss of interest and exhaustion were found in all

depressed cases of this study.

. The most common C.D.I items (100%) in severe group of

depression are: Pessimism, sense of failure and reduced
appetite. Suicidal ideations and self reproach are 90% in
severe group. Somatic preoccupation, loneliness and social
isolation are 80%. While in moderate group of depression:
Suicidal ideations and loneliness are 100%. Social isolation is
90%. Somatic symptoms and pessimism are 80%.

. Disinterest in school and decreased scholastic achievement are

80% in severe group. Both symptoms show high significant
difference between the severe group and control group. On the
other hand decreased motivation to school is shown to have
insignificant difference (though its 70% in moderate and 80%
in severe group).

.Loss of one or 2 parents, and maternal psychopathology

increase susceptibility of depression in children.

. As regards sIL-2R level in the serum, it is increased in

depressed patients and is positively related to the severity of
depression.

. Soluble IL-2R is significantly positively related also to male

sex only in severe depression, and it is insignificantly related
to any sex in control group.

. Maternal psychopathology signiﬁcantly affects the levels of

sIL-2R only in severe depressive group.

. There 1is significant effect of severe sleep disturbance on the

level of sIL-2R.
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Recommendations






Recommendations

1-Setting reference values for sIL-2R.

2-Early treatment of depression in patients with
immunologic disorders may improve disease outcome.

3-The use of serum sIL-2R as one of the markers of the
severe and moderate category of depression.

4-Further studies are needed to know why sIL-2R is more in
males with severe depression than females.

-129-






References






REFERENCES

Abbas AK, Lichtman AM, and Pober JS (1999): Effect mechanisms of
immune responses. In: Cellular and molecular immunology, third edn,
section III. Abbas AK, Lichtman AH, and Pober JS. (eds) Published by
W.B. Saunders company. Philadelphia P. (250-277).

Abd El-Samei AM (1999): Life events and depression in an Egyptian
sample of patients. Thesis of M.D. degree Ain Shams University P170.

Abdel Baki O., Effat S, Ghanem M, El-Mahallawy N, and Khalil A
(1992): Depressive symptomatology in preschool children. Egypt .J.
Psychiat July: 15: 208-214.

Abdel Fattah G. (1998): Children depression inventory (CDI). Published
by Egyptian Dar El-Nahda. Cairo.

Ader R, Cohen N, and Felten D (1995): Psychoneuroimmunology:
Interactions between the nervous system and the immune system
Lancent; 345 (14) : 99-103.

Adrian C and Hammen C (1993): Stress exposure and stress generation
in children of depressed mothers. J Consult Clin Psychol; 61:354-359.

Alderman J, Wolkow R, Chung M, and Johnston HF (1998): Sertraline
treatment of children and adolescents with obsessive-compulsive
disorder or depression: Pharmacokinetics, tolerability and efficacy J Am
Acad Child Adolesc Psychiatry; 37(4), 386-394.

Allen Mersh TG, Glover C, Fordy C, Henderson DC, Davies M (1998):

Relation between depression and circulating immune products in patients
with advanced colorectal cancer. J R Soc Med. Aug; 91 (8) : 408-413.

Angst J. and Dobler — Mikola A (1985): The Zurich study- a prospective
epidemiological study of depressive neurotic and psychosomatic
syndromes IV recurrent and nonrecurring brief. Europ Arch Psychiatry
Neurolog Scien; 234, 408-416.

Anisman H, Ravindran AV, Griffiths J, and Meraliz (1999 ,):
Interleukin-1  beta production in dysthymia before and after
pharmacotherapy. Biol psychiatry; 46 (12) : 1649-1655.

Anisman H, Ravidran AV, Griffiths J, Meraliz (1999 »): Endocrine and
cytokine correlates of major depression and dysthymia with typical or
atypical features. Mol Psychiatry Mar; 4(2) : 182-188.

Apter A, Gothelf D, Orbach I (1995): Correlation of suicidal and violent
behavior in different diagnostic categories in hospitalized adolescent
patients. J Am Acad child Adolesc Psychiatry; 34: 912-918.

—130-



Aria KE (1990): Cytokines coordinators of immune and inflammatory
responses. Annu Rev. Bioch; 59 : 783.

Aro HM, Marttunen MJ, Lonnqvist JK (1993): Adolescent development
and youth suicide, Suicide Life Threat Behav; 23: 359-365.

Asnis GM, McGinn LK, and. Sanderson WC (1995): Atypical
Depression: Clinical aspects and noradrenergic function. Am J
Psychiatry Jan; 152: 31-36.

Barak V, Acker M, Nisman B, Kalickman T, Abrahamov A, Zimran A
and Yafzivs (1999): Cytokines in Gaucher’s disease. Eur Cytokine
Netw. Jun; 10 (2) : 205-210.

Barlow DH, Lehman CL (1996): Advances in the psychosocial treatment
of anxiety disorders. Arch Gen Psychiatry; 53: 727-735.

Barsky A (1992): Amplification, somatization and the somatoform
disorders. Psychosomatics; 33: 28-34.

Bebbington PE (1999): Psychosocial causes of depression. J Gend Sp
Med; 2 (6): 52-60.
Bebbington PE, Dunn G, Jenkins R (1998): The influence of age and sex

on the' prevalence of depressive conditions. Report from the National
survey of psychiatric morbidity. Psychol Med; 28: 9-19.

Belsher G, Costello CG (1988): Relapse after recovery from unipolar
depression: a critical review. Psychol Bull; 104: 84-96.

Berney TP. Bhate S.R, and Kolvin I (1991): The context of childhood
depression: The new castle childhood depression project. Br J.
Psychiatry; 159 (Suppl II): 28-35.

Bigot T, Trouillet C, Hardy P, Pinabel F and Feline A (1999):
Depression and somatic diseases. On one retrospective study of 210
patients with major depression hospitalized in a psychiatric hospital.
Encephale; 25 (1): 3-10.

Birmaher B, Ryan ND, and Williamson DE (1996a): Childhood and
adolescent depression: a review of the past 10 years. Part [. ] Am Acad
Child Adolesc Psychiatry; 35: 1427-1439.

Birmaher B, Ryan ND, Williamson DE, Brent DA, Kaufman J (1996b):
Childhood and adolescent depression: A review of the past 10 Years. Part
II. ] Am Acad Child Adolesc Psychiatry; 35 (12): 1575-1583.

Birmaher B, Waterman GS, and Ryan ND (1998) : Randomized,
controlled trial of amitriptyline versus placebo for adolescents with
treatment- resistant major depression. J Am Acad Child Adolesc
Psychiatry; 37 (5): 527-535.

-131-



Bonaccorso S, Lin AH, Verkerk R, Van Hunsei F, Libbrech I, Scharpe
S, Declerck L, Biondi M, Janca A, and Maes M (1998): Immune
markers in fibromyalgia: Comparison with major depressed patients and
normal volunteers. J Affect Disord; 48(1): 75-82.

Brent DA, Baugher M, Bridge J, Chen T, and Chiappeta L (1999): Age
and Sex- related risk factors for Adolescent suicide. J Am Acad child
Adolesc Psychiatry; 38: (12): 1497-1505.

Brent DA, Holder D, Kolko D (1997): A Clinical psychotherapy trial for

adolescent depression comparing cognitive, family and supportive
therapy. Arch Gen Psychiatry; 54: 877-885.

Brent DA, Kolko DJ, Birmaher B, Baugher M, Bridge J, Roth C, and
Holder D (1998): Predictors of treatment efficacy in a clinical trial of
three psychosocial treatments for adolescent depression. ] Am Acad Chid
Adolesc Psychiatry; 37 (9) : 906-914.

Brent DA, Perper JA, Moritz G', Baugher M, Schweers J, and Roth C
(1993): Firearms and adolescent suicide : a community case- control
study. Am J Dis child 147: 1066-1071.

Clarke G, Hops H, Lewinsohn PM, Andrew J, Williams J (1992):
Cognitive behavioral group treatment of adolescent depression:
Predication of outcome. Beh Ther; 23: 341-354.

Clarke GN, Rohde P, Lewinsohn PM, Hops H, and Seeley JR (1999):
Cognitive- behavioral treatment of adolescent depression: Efficacy of
acute group treatment and booster sessions.J Am Acad Child Adolesc
Psychiatry; 38 (3): 272-279. v

Claxton AJ, Li Z, and McKendrick Y (2000): Selective serotonin
reuptake inhibitor treatment in the UK: Risk Relapse or recurrence of
depression. Br J psychiatry; 177, 163-168.

Coleman RM, Lombard MF, and Sicard RE (1992): Effectors of specific
cellular immunity. In: Fundamental Immunology, 2" edn. Chapter 9.
Coleman RM, Lombard MF, and Sicard RE. (eds). Published by Wm.
Little Brown Co, Boston. P 228.

Connor TY, and Leonard BE (1988): Depression, stress and
immunological activation: The role of cytokines in depressive disorders.
Life Sci; 62: 583-606.

Cooke A, (1988): Regulation of immune response. In Immunology Fifth
edn, chapter 13 Edited by Roitt I, Brostoff J, and Male D.(eds). Published
by Mosby Publisher, London. P 178-185.

Crismon ML, Trivedi M, and Pigott TA. (1999): The Texas medication
algorithm project: Report of the Texas consensus conference panel on

—132-



medication treatment of major depressive disorder. J Clin Psychiatry; 60:
142-156.

Dalton R, and Forman MA (2000): Mood disorders. In: Nelson textbook
of pediatrics. 16™ edn Chapter 23. Behrman RE, Kliegman RM, and
Jenson HB. (eds). Published by W.B. Saunders Company Philadelphia. P
78.

Dantzer R, Bluthe RM, Laye S, Bret-Dibat JL, Parnet P, and Kelley
KW (1988): Cytokines and sickness behavior. Ann Aca Sci; 840: 586-
590.

David D, Bani L, Moreau JL, Demaison C, Sun K, Salvucci O, Nakarai
T, Montalembert M, Chouaib S, Joussemet M, Ritz J, Theze J
(1998): Further analysis of interleukin-2 receptor subunit expression on
the different human peripheral blood mononuclear cell subsets. Blood; 9
(1): 165-172.

Demerdash A, Temtamy S, Modssely L, Ragheb K, and Ismail R
(1995): Genetic aspects of mood disorders. Egypt. J. Psychiatry; 18(1):
81-88.

Devanand DP, Shapira B, Petty F, Kramer G, Ritzsimons L, Lerer B,
Saikeim HA (1995): Effects of electroconvulsive therapy on plasma
GABA. Convulsive Ther; 11: 3-13.

Diaclone Research (2000): 1; Bd.A. Fleming 8P 1985.250 20 Besancon.
Cedax. France. WEB site : http:/www.diaclone.com.

Dierker LC, Merikangas KR, and Peter S (1999): Influence of parental
concordance for psychiatric disorders on psycho- pathology in offspring.
J Am Acad Child Adolesc Psychiatry 38 (3) 280-288.

DMP-1 (1979): Diagnostic manual of psychiatric disorders no.1. Egyptian
Psychiatric Association.

Dogan DP (1991): Toleration and safety of sertaline: Experience world
wide. Int Clin Psychopharmacol; 6 (suppl 2): 47-56.

Downey G, and Coyne JC (1990): Children of depressed parents: An
integrative review. Psychol Bull; 108: 50-76.

DSM III (1980): Diagnostic and statistical manual of mental disorders (3"
edn) (DSM-III). American psychiatric association, Washington, DC:
APA

DSM III R (1987): Diagnostic and statistical manual of mental disorders
(3rd edn, revised) (DSM-III R). American psychiatric association,
Washington, DC: APA

—133-



DSM IV (1994): Diagnostic and statistical manual of mental disorders (4th
edn) (DSM-IV) Mood disorders. American psychiatric association
Washinton DC first printing. 161-198.

Dunbar PR, Hill J, Neale TJ, MellsopGW. (1992): Neopterin
measurment provides evidence of altered cell mediated immunity in
patients with depression, but not with schizophrenia. Psychol Med; 22:
1051-1057.

Eckenberg R, Xu D, Moreau JL, Bossus M, Mazie JC, Tartar A, Liuxy,
Al Zari PM, Bertoglio J and These J (1997): Analysis of human IL-
2/IL-2 receptor beta chain interactions: Monoclonal antibody H2-8 and
new IL-2 mutants define the critical role of alpha helix- A of IL-2,
Cytokine; 9 (7) 488-498.

Eid MRE, (1998): Major depressive disorder across the age. Essay
submitted for partial fulfillment of the master degree in neuropsychiatry.
Ain Shams University. P 30.

El Saeed YA, (1998): Soluble interleukin-2 receptor (sIL-2R): a marker for
dialyze membrane biocompatibitiy. El Gamal Y, Faheem SM, and Afifi

HM (supervisors). Thesis submitted for partial fulfillment of the master
degree in pediatric. Ain Shams university.

Elizabeth w, Ronald W, and Mratch S (1996): Adapted from childhood
and adolescent psychiatry A, comprehensive textbook, 2™ edn, Melvin
Lewis (ed), chapter (Mood Disorders). Published by Williams and
Wilkins. P 650.

EL-Rashidi A, Wasfy M, Askar M, El-Bakry A, and Hashem A (1993):
Assessment of the use of hamilton railng scale in Egyptian major
depressive patients. Egypt J Psychiatry; 16: 98-105.

EL-Samei AM, (1999): Life events and depression in an Egyptian sample
of patients. Thesis submitted for partial fulfillment of M.D degree in
psychiatry. Faculty of medicine. Ain Shams University.

El-Shakhs A (1995): Social economic standard scale for the family.
(2" edn). The Anglo-Egyptian library.

Emslie GJ, Rush AJ, and Weinberg WA (1997): A double- blind,
randomized, placebo-controlled trial of fluoxetine in children and
adolescents with depression. Arch Gen psychiatry; 54: 1031-1037.

Emslie GJ, Walkup JT, Pliska SR, and Ernst M (1999): Nontricyclic
antidepressants: Current trends in children and adolescents. J Am Acad
Child Adolesc. Psychiatry; 38:5:517-528.

Farmer AE, Owen MJ, and McGuffin P (2000): Bioethics and genetic
research in psychiatry Br J psychiatry; 176, 105-108.

—134-



Fernadez-Botran R, Chilton PM, and Ma Y (1996): Soluble cytokine
receptors. Their roles in immunoregulation, disease, and therapy. Adv.
Immunol; 63: 269.

Findling RL, Preskorn SM, Marcus RN, Magnus RD, D’Amico F,
Marathe P, and Reed MD (2000): Nefazodone pharmacokinetics in
depressed children and adolescents. J Am Acad Child Adolesc
Psychiatry; 39(8), 1008-1016.

Fiumara A, SciottoA, Barone R, D’As-eroG, Munas, ParanoF, Pavone
L (1999): Peripheral lymphocyte subsets and other immune aspects in
Rett syndrome. Pediatr Neural. Sep; 21(3): 619-21.

Fombonne E. (1994): Increased rates of depression: update of
epidemiological findings and analytical problems. Acta Psychiatr Scand,
90: 145-156.

Fristad MA, Topolosky S, Weller EB (1992): Depression and learning
disabilities in children. J Affect Dis; 26: 53-61.

Gawad MSA, and Osman MI (1991): Evaluation of efficacy and safety of
sertraline in the treatment of major depressive disorders. Egypt. J
Psychiatry; 14: 145-168.

Geller B, Cooper TB, Graham DL, Fetner HH, Marsteller FA, Wells
JM (1992): Pharmacokinetically designed double-blind placebo-

controlled study of nortriptyline in 6-to 12-year- olds with major
depressive disorder. J Am Acad child Adolesc Psychiatry; 31: 34-44.

Geller B, Reising D, Leonard HL, Riddle MA, and Walsh BT (1999):
Critical review of tricyclic antidepressant use in children and adolescents.
J Am Acad Child Adolesc Psychiatry; 38(5): 513-516.

Ghozlan A, and Widlocher D (1989): Decision time and movement time
in depression: Differential effects of practice before and after clinical
improvement. Percept Mot Skills; 68: 187-192.

Goldberg DP and Bridges K (19§8): Somatic presentations of psychiatric
illness in primary care setting. J Psychosom Res; 32: 137-44.

Goodyer IM, Herbert J, Secher SM, Secher SM, Pearson J(1997):
Short-term outcome of major depression, [: Comobidity and severity at
presentation as predictors of persistent disorder. J ‘Am Acad Child
Adolesc Psychiatry; 36: 179-187.

Goodyer IM, Herbert J, Tamplin A, and Altham ME (2000): First-
episode major depression in adolescents. Affective, cognitive and
endocrine characteristics of risk status and predictors of onset Br.J.
Psychiatry; 176, 142-149.

—135-



Gotoh Y, Ukamoto Y, Uemura U, Mori N, Tanaka S, Ando T, and
Nishida M (1999): Determination of age related changes in human
soluble interleukin-2 receptor in body fluids of normal subjects asa
control value against disease states. Clin Chim Acta. Nov; 289(1-2): 89-
97 (Abst).

Gould MS, Fisher P, Parrides M, Flory M, Shaffer D (1996):
Psychosocial risk factors of child and adolescent completed suicide. Arch
Gen Psychiatry; 53: 1155-1162.

Groholt B, Ekeberg ¢, Wichstrom L, and Haldorsen T (1998): Suicide
among children and younger and older adolescents in Norway:
Acomparative study. J Am Acad Child Adolesc Psychiatry; 37 (5): 473-
481.

Gutierrez EG, Banks EA, and Kastin AJ (1993): Murine tumor necrosis
factor alpha is transported from blood to brain in the mouse. J Neuro
Immunol; 47: 169-176.

Haack M, Hinze- Selch D, Fenzel T, Kraus T, Kuhn M, Schuld A,
Pollmacher T (1999): Plasma levels of cytokines and soluble cytokine
receptors in psychiatric patients upon hospital admission: Effects of
confounding factors and diagnosis. J Psychiatr Res; 33 (5): 407-18.

Hagino OR, Weller EB, Weller RA, Washing D; Fristad MA, Kontras
SB (1995): Untoward effects of lithium treatment in children aged four
through six years. J Am Acad Child Psychiatry; 34: 1584-1590.

Hammen C, Burge d, and Adrian C (1991): Timing of mother and child
depression in a longitudinal study of children at risk. J Consult Clin
Psychol; 59: 341-345.

Hammen C, Rudolph K, Weisz J, Raou, and Burge D (1999): The
context of depression in clinic-referred youth: Neglected areas in
treatment. J Am Acad Child Psychiatry; 38:1: 64-71.

Harrington R (1993): Assessment of depression in children. In depressive
disorder in childhood and adolescence chapter 2, 1* edn. Harrington R
(ed). Published by John Wiley and Sons Chirchester New York
P 21-39.

Henriksson MM, Isometsa ET, Hietanen PS, (1995): Mental disorders in
cancer suicides. J Affect disor; 36 (1-2): 11-20.

Hickie I, Hickie C, Lloyd A, Silove D, and Wakefield D (1993): Impaired
in vivo immune response in patients with melancholia. Br J Psychiatry;
162: 651-657.

—136-



Hilton S, Jaber B, Ruch R (1995): Moclobemide safety: Monitoring a
newly developed product in the 1990’s. J Clin Psychopharmacol; 15
(Suppl 2) : 576 —583.

Huang JL, Lee WY,Chen LC, Kuo ML, and Hsieh KH (2000): Changes
of serum levels of interleukin-2, intracellular adhesion molecule-1,
endotelial leukocyte adhesion molecule-1, and Thl and Th2 cell in

severe atopic dermatitis after intravenous immunoglobulin theropy. Ann
Allergy. Asthma Immunol. Mar; 84 (3): 345-52.

Hughes CW and Emslie GA (1998): Treatment of anxiely disorders in
children and adolescents. In: - Current review of mood and anxiety
disorders, 1** edn. Rush A. (ed). Balnmore Published by Williams &
Wilkins, P 293-320.

Hughes CW, Emslie GJ, Crismon ML, Wagner KD, Birmaher B,
Geller B, Pliszka SR, Ryan MD, strober M, Trivedi MH, Toprac
MG, Sedillo A, Leana ME, Lopez M, Rush AJ, and The Texas
consensus conference panel on Medication Treatment of childhood
Major Depressive Disorder (1999): The Texas children’s medication
algorithm project: Report of the Texas consensus conference panel on

medication treatment of childhood major depressive disorder. J Am Acad
Child Adolesc Psychiatry; 38(11): 1442-1454.

ICD-9 (1978): The ninth revision of the international classification of
mental and behavioural disorders. World health organization Geneva.

ICD-10 (1992): The tenth revision of the international classification of
mental and behavioural disorders. World health organization Geneva.

Irwin M (1999): Immune correlates of depression. Adv Exp Med Biol;
461:1-24.
Jayson D, Wood A, KrollL, Fraser J, and Harrinton R (1998): Which

depressed patients respond to cognitive- behavioral treatment ? J Am
Acad Child Adolesc Psychiatry; 37:35-39.

Johnson JG, Rabkin JG, Lipsitz JD, Williams JB, and Remien RM
(1999): Recurrent major depressive disorder among human
immunodeficiency virus HIV negative intravenous drug users: Findings
of a 3-year longitudinal study. Compr Psychiatry. 40(1): 31-34.

Jonathan L., Yohn E, Dilip J, and James L (1996): Newer antipsychotics
and antidepressants. Curr Opin Psychiatry; 9: 290-3.

Junghans RP and Waldmann TA (1996): Metabolism of Tac (IL-2Ra):
Physiology of cell surface shedding and renal catabolism, and

suppression of catabolism by antlbody binding. J Exp Med; 183: 1587-
1602.

—137—-



Kamerow DB (2000): Screening for depression guide to clinical preventive
services, 2™ edn, national health information center NHIC http://
odphposophs; dhhc.gov/pubs/guidecps/text/ch49.txt. P 1-10.

Kaplan HI, and Sadock BJ (1991): Mood disorders. In synopsis of
psychiatry, 6" edn. Chapter 16. Kaplan HI, and Sadock BJ (eds).
Published by Williams and Wilkins Baltimore. P 780-783.

Kaslow NJ, Deering CG, Racusin GR (1994): Depressed children and
their families. Clin Psychol Rev; 14:39-59.

Kendell RE (1976): The classification of depression: A review of
contemporary confusion. Br J Psychiatry, 129, 15-28.

Khan A, Mirolo MH, Claypoole K, Bhang J, Copx G, Horita A, Tucker
G (1994): Effects of low dose TRH on cognitive deficits in the ECT
postictal state. Am J Psychiatry; 151: 1694-1696.

Khodair SS, and Khalil AH (2000): Study of some T cell activation
markers in patients with major depression. Egypt J. Haematology
January; 25(1), 147-162.

Kobayashi H, Tagaya Y, Han E, Kiml, Le N, Paik CH, Pastan I, Nelson
DL, Waldmann TA., and Carrsquillo JA. (1999,): Use of an antibody
against the soluble interleukin 2 receptor o subunit can modulate the
stability and biodistribution of IL-2. Cytokine Dec; 11(12): 1065-1075
(Abst). .

Kobayashi S, Tmamura M, Hashino S, Nolo S, Mori A, Tanaka J,
Naoharat, Kasai M, and Asaka M (1999,): Possible role of granulocyte
colony-stimulating factor in increased serum soluble interleukin-2
receptor- alpha levels after allogenic bone marrow transplantation. Leuk
lymphoma. May; 33 (5-6): 559-566 (Abst).

Kovacs M (1981): Rating scales to assess depression in school aged
children. Acta pediopsychiatr; 46: 305-315.

Kovacs M (1983): The children’s depression inventory: A self rated
depression scale for school aged youngesters. Unpublished Manuscript,
University of Pittsburgh, school of medicine. April.

Kroenke K, Spitzer RL, and Williams JBW (1994): Physical symptoms
in primary care: Predictors of psychiatric disorders and functional
impairement. Arch Fam Med; 3:774-779.

Kutcher S, and Marton P (1991): Affective disorders in first-degree
relatives of adolescent onset bipolars, unipolars and normal controls. J
Am Acad Child Adolesc Psychiatry; 30:75-78.

Kutcher S and Marton P (1994): Child and adolescent depression. Curr
Opin Psychiatry; 7:14-17. '

—138—



Lamarine RT (1995): Child and adolescent depression. J such health;
65(9) :390-339.

Landmann R., Schaub B, Link S and Wacker HR (1997): Unaltered
monocyte function in patient with major depression before and after three
months of antidepressive therapy. Biolog psychiatry; 41: 675-681.

Larsson B, and Melin L (1992): Prevalence and short-term stability of

depressive symptoms in school children. Acta Psychiatr Scand; 85: 17-
122.

Leon AC, Klerman GL, Wickramartne P (1993): Continuing female
predominance in depressive illness. Am J public Health; 83(5): 754-757.

Leonard HL, Meyer MC, and Swedo SE (1995): Electrocardiographic
changes during desipramine and clomipramine treatment in children and
adolescents. J Am Acad Child Adolesc Psychiatry; 34:1460-1468.

Leonard 'WJ (1999): Type I cytokines and Interferons and their receptors.
In fundamental immunology fourth edn, chapter 21 William EP (ed).
Published by Lippincott-Roven, Philadelphia. P 741-774.

Licinio J, and Wong ML (1999): The role of inflammatory mediators in
the biology of major depression: Central nervous system cytokines
modulate the biological substrate of depressive symptoms, regulate
stress- responsive systems, ‘and contribute to neurotoxicity and
neuroprotection. Mol Psychiatry.7; 4(4): 317-327.

Liu KD, Greene WC, Goldsmith MA (1996): The a chain of the IL-2R
determines the species specificity of high affinity IL-2 binding Cytokine
Aug; 8(8): 613-621.

Lu Y, Tremblay R, Jouishomme H, Chakravarthy B and Durkin,
(1994): Evidence that the activation of an inactive pool of membrane
associated protein kinase C is linked to the IL-2 dependant survival of
lymphocytes. J Immunol; 134:3104-31 10.

Lugar TA, Schwartz T, Krutmann J, Koek A, Urbanski A, kirnbauer R
(1990): Cytokines and the skin. Curr probl Dermatol; 19:35.

Maes M, Bosmams E, Meltzer HY, Scharpe S, Sy E (1993): Interleukin 1
B: a putative mediator of HPA axis hyperactivity in major depression?
Am J Psychiatry; 150 (8): 1189-1193.

Maes M, De Meester I, Verkerk R, De Medts P, Wauters A, Vanhoof
M, Vandoolaeghe E, Neels H, and Scharpe S (1997): Lower serum
dipeptidyl peptidase IV activity in treatment resistant major depression:
relationships ~ with  immune-inflammatory marker. Psychoneuro-
endocrinology; 22 (2): 65-78.

_.139._



Maes M, Meltzer HY, Buckley P and Bosmans E (1995a): Plasma-
soluble Interleukin-2 and transferrin receptors in schizophrenic and major
depression. Eur Arch Psychiatry Clin Neurosience; 244:325-329.

Maes M, Meltzer Hy, Stevens W, Cosyns P, and Blockx P (1994):
Muliple relationships, between in vivo cellular immunity and
hypothalamic- pituitary- adrenal axis in severe depression. Psychol. Med;
24:167-1717.

Maes M, Smith R and Scharpe S (1995b): The monocyte-T- Lymphocyte
hyupothesis of major depression. Psychoneuro endocrinol; 20 (2) : 111-
116.

Maes M, Stevens W, Declerk L, Bridts C, Peeters D,
Schotte C, and Cosyns P (1992): Immune disorders in depression:
Higher T-helper T-suppressor, cytotoxic cell ratio. Acta Psychiatric
Scand; 86:423- 431.

Maes M, Stevens WJ, Declerck LS, Bridts CH, Peeters D, Schotle C,
and Cosyns P (1993): Singificantly increased expression of T cell
activation markers. (interleukin 2 and HLADR) in depression: Further
evidence for an inflammatory process during that illness. Prog Neuropsy-
chopharmacol Biol Psychiatry. May; 17 (2): 241-255.

Maj Mario (1994): Predictors of course of depression. Curr Opin in
Psychiatry. 7:22-25. ‘

Malaspina D,Devanand DP, Krueger RB, Prudic J, Sackeim HA
(1994): The significance of clinical EEG abnormalities in depressed
patients treated with ECT. Convulsive Ther; 10: 259-266.

Male D, cooke A, Owen M, Trowsdale J, and Champion B (1996): T-
lymphocyte activation and maturation. In: Advanced immunol. Third edn
Male D, Cooke A, Owen M Trowsdale J, and Champion B (eds).
Published by Mosby, London.

Mandoki MW, Tapia MR, Tapia MA, Summer GS, Parker JL (1997):
Venlafaxine in the treatment of children and adolescents with major
depression. Psychopharmacol Bull; 33:149-154.

March JS (1996): Cognitive- behavioral psychotherapy for children and
adolescents with obsessive- compulsive disorder: A review and
recomrhendations for treatment. J Am Acad Child Adolesc Psychiatry;
35:1265-1273. ' :

Mc Adams LBE (1993): Neutrophil and monocyte phagocytosis in
depressed patients. Prog Neuropsychopharmacol Biol Psychiatry; 17:
971-984. '

~140-



Mc Cabe BJ (1986): Dietary tyramine and other. Pressor amines in MAOI
regimens: A review. J Am Diet Assoc; 86:1059-1064.

McCauley E, Carlson A, and Calderon R (1991): The role of somatic
complaints in the diagnosis of depression children and adolescents. J Am
Acad Child Adolesc Psychiatry; 30:631-635.

Mckenzie RC, and Sauder DN (1990): Keratinocye cytokines and growth
factors. Dermatol Clin; 8: 649.

Mendlovic S, Daron A and Eilat E (1997): Short note: Can depressive
patients exploit the immune system for suicide? Med Hypotheses; 49(5):
445-446.

Mezzacappa E, Steingard R, Kindlon D, Saul JP and Earls F (1998):
Tricyclic antidepressants and cardiac autonomic control in children and
adolescents. ] Am Acad Child Adolesc Psychiatry; 37:52-59.

Miller AH (2000): The role of immune system in depression. WPA. Bull
on Depress; 4 (20): 3-6.

Miller AH, Pariante CM, and Pearce RD (1999): Effects of cytokines on
glucocorticoid receptor expression and function. Glucocorticoid

resistance and relevance to depression. Adv Exp Med Biol; 461: 107-
116.

Montgomery SA and Asberg M (1979): A new depression scale designed
to be sensitive to change. Br. J. Psychiatry; 134: 382-389.

Mitchell J, Mc Cauley E, Burke P, Calderon R, Schloredt K (1989):
Psychopathology in parents of depressed children and adolescents. J Am
Acad Child Adolesc Psychiatry; 28:352-357.

Montgomery SA. (1990) : Brief depression. In: Anxiety and depression 1™
edn. Montgomery SA (ed). Published by Wrightson biomedical
publishing LTD P93-100.

Muller N, Hofschuster E, Ackenheil MM, Eckstein R. (1993):
Investigations of the cellular immunity during depression and the free
interval: evidence for an immune activation in active psychosis. Prog
Neuropsychopharmacol Biol Psychiatryl; 17:713-730.

Muller N, and Ackenheil M (1998): Psycho-neuroimmunology and the
cytokine action in the CNS: Implication for psychiatric disorders. Prog
Neuro-Psychopharmacol and Biol Psychiatry; 22:1-33.

Murphy JM, Sobol AM, Olivier DC, Monson RR, Leighton AH, Pratt
LA (1989): Prodromes of depression and anxiety: The Stirling country
study. Br J Psychiatry; 155:490-495. ‘



Nassberger L, and Traskman Bendz L, (1993): Increased soluble
interleukin-2 receptor concentrations in suicide attempters. Acta.
Psychiat Scand; 1(88):48-52.

Neuman RJ, Geller B, Rice JP, Todd RD (1997): Increased prevalence

and earlier onset of mood disorders among relatives of prepubertal versus
adult probands. J Am Acad Child Adolesc Psychiatry; 36:466-473.

O’Toole SM, Chiappell F and Rubin RT (1998): Plasma neopterin in
major depression: Relationship to basal and stimulated pituiary — adrenal
cortical axis function. Psychiat Res; 79:21-29.

Olff M (1999): Stress, depression and immunity: The role of defense and
coping styles. Psychiatry Res, Jan; 18:85 (1): 7-15.

Ollendick TH, and Yule W (1990): Depression in British and American
children and its relation to anxiety and fear. J Consult Clin Psychol; 38:
126-129.

Oppenheim JJ, Ruscetti FW, and Faltynek C (1995): Cytokines. In Basic
and Clinical Immunology. Eighth edn. Chapter 9. Sitites DP,Terr Al,
Parslow TG (ed). Published by’ Appleton and Lange. California. P 105-
123.

Oppenhiem J, Ruscetti FW, and Faltynek V, (1994): Cytokines In: Basic
and clinical immunology, 8" edn, chapter (9). Oppenhiem J, Ruscetti
FW, and Faltynek V (eds). Published by Appleton and lange. London. P
105-123.

Partonen T, Haukka J, Virtamo J, Taylor PR, and Lonnqyvist J (1999):
Association of low serum total cholesterol with major depression and
suicide, Br J Psychiatry; 175, 259-262.

PDQ (2000): Computer system service of the National cancer institute
(NCI) for doctors, nurses and other health care professionals. Its
information is reviewed and updated each month by experts in the field
of cancer treatment, prevention, screening and supportive care. Date last
modiﬁed4/2000.http://cancernet.nci.nih.gov/cgi-
bin/srchcgi.exe?TYPE=search&Z_UI=280-02639P & DBID .../ 4/7/00.

Petitto JM, Gawang Z, Rinker CM, and MC Carthy DB (1997):
Isolation of IL-2 receptor-B DNA clones from AaT-20 pituitary cells:
Constitutive expression and role in signal transduction. Neuropsycho
pharmacology; 17(2) : 57-66.

Piancatell D, Cencioni S, Di-loreto S, Cicia S, Adorno D, Casciani Cu
(1999): RT-PCR analysis of immune- modulating factors in PRMCs
from patients with cancer: Reduced IL-2 and increased IL-2 receptor
(P55) expression characterize gastroenteric neoplasms. Anticancer-Res.
Mar-Apr; 19 (2A) : 1187-1191.

—~142-



Poirer MF, and Boyer P (1999): V enlafaxine and paroxetine in treatment-
resistant depression. Double-blind, randomised comparison. Br J
Psychiatry; 175, 12-16.

Potter LB, Rosenberg ML, and Hammond WR, (1998): Suicide in
youth: A public health framework. T Am Acad Child Adolesc psychiatry;
37: (5): 484-487.

Poznanski O (1982): The clinical phenomenology of childhood of
depression. Am J Ortho Psychiatry; 52:308.

Preskorn SH (1993): Pharmacokinetics of psychiatric agents: Why and
how they are relative to treatment. J clin psychiatry; 54 (suppl): 3-12.

Priest RG, and Baldwin D (1992): Depression. In: Depression and
anxiety. 1* edn. Chapter 2. Published by Martin Dunitz Ltd London. P
11-23.

Prudic J and Sackeim MA (1996): Electroconvulsive therapy. Curr opin
Psychiatry; 9:53-39.

Puck JM (1996): IL-2RG base: a.database of ye-chain defects causing
human X-SCID. TRENDS Immunol Today; 17(11): 507-510.

Puri BK, Laking PJ, Treasaden TH (1996): Mood disorders, suicide and
parasuicide. In Textbook of Psychiatry, first edn. Puri BK, Laking PJ,
Treasaden IH (eds). Published by Churchill Livingstone. New York.
P157-180.

Quinn B (1997): Mood disorders in children and adolescents. In
Depression Sourcebook, first edn: Quinn B (ed). Published by RGA
group Lowell house. Los Angles. Chicago. P 77-90.

Rilinska M, Frydecha T, Podemski R (1999): The level of soluble forms
of interleukin -2 receptor and adhesive molecules ICAM-1 and VCAM-1

in platelets of multiple sclerosis patients. Po 1- Merkuriusz — Lek Jan;
6(31): 23-26.

Roberts RE, Lewinsohn PM, and Seeley JR (1995): Symptoms of
DSMIII-R  major depression in adolescence: Evidence from an
epidemiological survery. J Am Acad Child Adolesc Psychiatry; 34(12):
1608-1617.

Roitt I, Brostoff J, and Male D (1998): The major cytokines In:
Immunology Fifth edn. Roitt, Brostoff J, and Male D (eds). Published
by Mosby. London. P 402-403.

Rook G . and Balkwill F (19‘98): Cell-mediated immune reactions. In
Immunology, chapter 10, fifth edn. Roitt I, Brostoff J, Male D (eds).
Published by Mosby London. P 121-138.

~143-



Rosenberg DR, Holttum J, Gershon S (1994): Lithium. Textbook of
pharmacotherapy for child and Adolescent psychiatric disorders,
Rosenberg DR, Holttum J, Gershon S (eds). Published by Brunner/
Mazel. New York.

Rothschild AJ (1988): Biology of depression. Med Clin N A; 72(4):
765-790. ‘

Ryan D, Puig-Antich J, Ambrosini P, Rabinovich M, Robinson D,
Nelson B, Iyengar S, and Twomey J (1987): The clinical picture of
major depression in children and adolescents. Arch Gen Psychiatry;
44:854-861.

Ryan D., Williamson E, and lyengar S (1992): A secular increase in child
and adolescent onset affective disorder. J Am Acad Child Adoles
Psychiatry; 31: 600-605. .

Ryan N, Birmaher B, perel J, Dahl R, Meyer V, Al- Shabbout M,
Iyengar S, Puig-Antich J (1992): Neuroendocrine response to L-5-
hydroxy- tryptophan challenge in prepubertal major depression.
Depression vs normal children. Arch Gen Psychiatry; 49: 843-851.

Ryan ND, Bhatara VS, and Perel JM (1999): Mood stabilizers in children
and adolescents. J Am Acad Adolesc Psychiatry; 38(5): 529-536.

Ryan ND, Puig- Antich J, Rabinovich H (1988): MAOIS in adolescent
major depression unresponsive to tricyclic antidepressants. J Am Acad
Child Adolesc Psychiatry; 27:755-758.

Sallee FR, Vrindavanam NS, - Deas- Nesmith D, Carson SW,
Sethuraman G (1997): Pulse intravenous clomipramine for depressed
adolescents: Double- blind, controlled trial. Am J Psychiatry; 154: 668-
673. '

Sanford M, Szatmarip, and Spinner M (1995): Predicting the one-year

course of adolescent major depression. J Am Acad Child Adolesc
psychiatry; 34: 1618-1628.

Sargent JK, Bruce ML, Florio LP, Weissman MM (1990): Factors
associated with 1-year outcome of major depression in the community.
Arch Gen psychiatry; 47: 519-526.

Schatzberg AF (1992): Recent development in the acute somatic treatment
of major depression. J Clin Psychiatry; 53:20-25. ‘

Schleifer SJ, Keller SE and Bartlett JA (1999): Depression and
immunity: Clinical factors and therapeutic course. Psychiatry Res. Jan;
18:85 (1): 63-69. : -

—144-



Schleifer SJ, Keller SE, Bartlett JA, Eckholdot MM and Delaney BR
(1996): Immunity in young adults with major depressive disorders. Am.
J. Psychiatry. April; 153: 4-9. :

Sei T, Mclntyre T, Skolnick P, and Arora PK (1991): Stress modulates
calcium metabolism mobilization in immune cells. Life Sci; 49: 671-677.

Seidel A, Arolt V, Munstiger M, RinkL, Behnisch A, Kirchner H
(1995): Cytokine production and serum proteins in depression. Scand J
Immunol; 41: 534-538.

Seidel A, Arolt V, Hunstiger M, Rink L, Vehnisch A, Kirchner H,
(1996): Major depressive disorder is associated with elevated monocyte
counts. Acta psychiatr scand 94: 198-204.

Shaffer D, Gould MS, Fisher P (1996): Psychiatric diagnosis in child and
adolescent suicide. Arch Gen Psychiatry; 53:339-348.

Sharfe N, Dadi HK, Shaher M, Roifman CM (1997): Human immune

disorder arising from mutation of the a chain of the interleukin-2
receptor. Proc Nat Acad Sci USA; 94:3168.

Shiner RL, and Marmorstien ‘NR (1998): Family environments of
adolescents with life time depression: associations with maternal
depression history. J Am Acad child Adolesc Psychiatry; 37(11): 1152-
1160.

Silva RR, Campbell M, Golden RR, Small AM, Pataki CS, Rosenberg
CR (1992): Side effects associated with lithium and placebo

adminstration in aggressive children. Psycho- pharmacol Bull; 28: 319-
326.

Simon GE, Vonkorlf M, Piccinelli M Fullertion C, and Ormal J (1999):
An international study of the relation between somatic symptoms and
depression N Engl J Med; 341(18):-1329-1335.

Sluzewska A, Rybakowshi J, Bosmans E, Sobieska M, Berghmans R,
Maes M, and Wiktorowicz k (1996): Indicators of immune activation in
major depression. Psychiatry Res. 16; 64(3): 161-167.

Smith KA (1988): IL-2. Ann Rev. Immunol; 2:319.

Smith RS (1991): The macrophage theory of depression. Med. Hypoth;
35:298-306.

Smucker MR, Graighead WE, Graighead LW, Green BJ (1986):
Normative and reliability data for the children’s depression inventory. J
Abnorm Child Psychol; 14: 25-39.

Sobin C, and Sackeim HA (1997): Psychomotor Symptoms of depression.
Special article Am J psychiatry; 154:1:4-17.

~145-



Sorial HW (1997): A study of soluble interleukin-2 receptor in idiopathic
nephrotic syndrome of child-hood. Thesis submitted for partial
fulfillment of the master degree in pediatrics. Ain Shams University.

Stark K, Napolitano S, Swearer S, Schmidt K, Jaramillo D, Hoyle J
(1996): Issues in the treatment of depressed children. Appl Prev psychol
5: 59-83.

Stein D, Apter A, Ratzoni G, Har-even D, and Avidan G, (1998):

Association between multiple suicide attempts and negative affects in
adolescents. ] Am Acad Child Adolesc Psychiatry; 37 (5): 488-494.

Stern RA, Whealin JM, Mason GA, Noonan LR, Silva SG, Arruda JE,
Prange AJ (1995): Influence of L Tri-iodothyronine on memory
following repeated electroconvulsive shock in rats: Implications for
human electro-convulsive therapy. Biol psychiatry; 37: 198-201.

Strober M, Freeman R, Rigali J, Schmidts, Diamond R (1992): The
pharmacotherapy of depressive illness in adolescence, II: Effects of
lithium augmentation in nonresponders to imipramine. J am acad child
adolesc psychiatry; 31:16-20.

Sugamura K, Asao H, Kondo G, Tanaka N, Ishi Nakamura M, and
Takeshia T (1995): The common gamma chain for multiple cytokine
receptors. Adv Immunol; 59:225.

Sunderland T, Mueller EA, Cohen RM, Jimerson DC, Pickar D,
Murphy DL (1985): Tyramine pressor senstivity changes during
depreny! treatment Psychopharmacol; 86:432-437.

Tada A, Kawahara S, Horita N, Horiba A, Tamaoki A, Okada C,
Mishima Y, Soda R, and Takahashi K (1999): Serum soluble
interleukin-2 receptor in patients with pulmonary mycobacterial diseases.
Kekkaku; 74(6): 499-505.

Theze J (1994): Cytokine receptors: A combinative family of molecules.
Eur. Cytokine Netw; 5:353-359.

Theze J, Alzari PM, and Bertolio J (1996): Interleukin 2 and its receptors:
Recent advances and new immunalogical functions. Immunol Today; 17
(10): 481-486.

Those ME (1996): Antidepressant options: Venlafaxine in perspective. J
Clin Psychopharmacol; 16 (Suppl): 105-205.

Todd RD, Reich W, Petti T, Joshi'P, Depaulo R, Nurnberger J, Reich T
(1996): Psychiatric diagnosis in the child and adolescent members of
extended families identified through adult bipolar affective disorder
probands. J Am Child Adolesc Psychiatry; 35: 664-671.

—146-



Trangkasombat U, and Likanapichitkul D, (1997): Prevalence and risk
factors for depression in children. J. Med. Assoc. Thai May; 80 (5): 303-
310.

Tsai SY, Chen Kp, Yang YY, Chen CC, Lee TC, Singh VK, Leu ST
(1999): Activation of indices of cell mediated immunity in bipolar
mania. Biol psychiatry 15: 45(8): 989-994.

Van-Amsterdam JG, and Opperhuizen A (1999): Nitric oxide and
biopterin in depression and stress. Psychiatry Res Jan; 85(1): 33-38.

Varley CK, and McClellan J (1997): Case study: Two additional sudden
deaths = with tricyclic antidepressants. J Am Acad child Adolesc
Psychiatry; 36(3): 390-3%4.

Velting DM, Shaffer D, Gould MS, Garfinl R, Fisher P, and Davies M,

(1998): Parent-victim agreement in adolescent suicide research.] Am
Acad child Adolesc Psychiatry; 37 (11): 1161-1166.

Waldman TA (1993) IL-2 and is receptors In: Clinical aspects of
immunology. 5™ edn. Lachmann pJ, Rosen FS, Peter K and wal port
(eds). Published by Blackwell scientific pubhcatlons Boston, London,
Edinburgh. P 15-287.

Waldmeier PC (1993): Newer axspects of the reversible inhibitor of MAO-
A and serotonin reuptake, brofaromine. Prog Neuro Psychopharmacol
Biol Psychiatry; 17:183-198.

Wang S, Cai G, and Lu Y (1998): Clinical implication of serum sIL-2R

levels in ovarian cancer. J Tongii Med Univ; 18(2):
126-128.

Warner LA, Kessler RC, Hughes M, Anthony JC, Nelson CB (1995a):
Prevalence and correlates of drug use and dependence in the United
States. Arch Gen Psychiatry; 52: 219-229.

Warner V, Mufson L, Weissman MM (1995;): Offspring at high and low
risk for depression and anxiety: Mechanisms of psychiatric disorder. J
Am Acad Child Adolesc Psychiatry; 34:786-797.

Warner V, Weissman MM, Fendrich M, Wickramaratne P, and
Moreau D (1992): The course of major depression in the offspring of
depressed parents, Incidence, recurrence and recovery. Arch Gen
Psychiatry, Oct; 49: 795-801.

Watkins AD (1995): Commentary: - Perceptions, emotions and immunity:
An integrated homeostatic network. Q J Med; 88:283-294.

Weinberg WA, Schraufnagel CD, and Chudnow RS (1998):
Neuropsycho pharmacology II: antidepressants, mood stabilizers,
- neuroleptics, (antipsychotics), and anxiolytics. In: Textbook of pediatric

-147-



neuropsychiatry. Coffey E, Brumback RA, (eds). Published by American
psychiatric Press Washingtion. DC.

Weiss A, (1999): T-lymphocyte activation. In Fundamental Immunol,
fourth edn. Chapter 12. Paul WE (ed). Published by Lippincott-Raven
Philadelphia P 411-447.

Weissman MM, W Bland R, Joyce PR, Newmans, Wells JE, Wittchen
HU (1993): Sex differences in rates of depression: Disord M; 29:77-84.

Weizman R, Laor N, Podliszewski E, Notti I, Nottil, DjaldettiM, and
Bessler (1994): Cytokine production in major depressed patients before
and after clomipramine treatment. B_ipI psychiatry; 35:42-47.

Weller A., Kapadia P., Weller B., Fristad M., Kazaroff B., and
Preskorn H. (1994): Psychopathology in families of children with
MDD. J Aff. Disor; 31:247-252.

Wilens TE, Spencer TJ, Biederman J, Schleifer D (1997): Ease study:
Nefazodone for Juvenile mood -disorders.J Am Acad Child Psychiatry;
36: 481-485.

Willerford DM, Chen J, Ferry JA, Davidson L, Ma A,, and Alt FW
(1995): Interleukin-2 receptor a chain regualates the size and content of
the peripheral lymphoid compartment. Immunity; 3:521.

VWilliamson DE, Birmaher B, Brent DA, Balach L, Dahl RE, and Ryan
ND (2000): Atypical symptoms of depression in a sample of depressed
child and adolescent outpatients. J Am Acad Cild Adolesc Psychiatry; 39
(10): 1253-1259.

Williamson DE, Birmaher. B, Frank E, Andersen BP, Matty MK, Kufer
DJ (1998): Nature of life events and difficulties in depressed
adolescents. J Am Acad child Adolesc Psychiatry; 37 (10): 1049-1057.

Wilson JT, Parish RC, delmundo A, Jr.,, Johnson V (1995):
Pharmacotherapy of depression in children. Curr Opin pediatr; 7: 199-
207. .

World Health Organization. ICD-10 (1992): Categories F30- F39: Mental
and behavioural disorders. Mood (Affective) Disorders. Clinical
description and diagnostic guidelines, Geneva: WHO: 110-131.

Yirmiya R (1996): Endotoxin produces a depressive-like episode in rats.
Brain Res; 711:163-174.

Youdim MB, Riederer P (1993): Dopamine metabolism and

neurotransmission in primate brain in relationship to monoamine oxidase
A and B inhibition. J Neural Transm; 91:181-195.

—148-



Zachariae R, Bjerring P, Zacl:nariée C, Arendt-Nielsen L, Nielsen T,
and Gotliebsen K (1991): Monocyte chemotactic activity in sera after
hypnotically induced emotional states. Scand J Immunol; 34: 71-79.

Zimmerman MA, Copeland LA, Shope JT, Dielman TE (1997):
A longitudinal study of self-esteem: Implications for adolescent
development. J Youth Adolesc; 26:117-141.

~149-



Appendix






Raw data of age in the whole group of patients and

controls

no Mild Moderate Severe | Control
1 17 13 9 10
2 18 14 16

3 16 12 13

4 18 15 9

5 13 10 10 18
6 14 13 15 10
7 14 18 18 18
8 7 17 18 17
9 17 18 18 16
10 . 10 18 18 15
11 17 . 13 9 17
12 10 18 18 18
13 16 12 13 14
14 17 18 18 17
15 13 10 10 16
16 7 17 18 18
17 14 18 18 16
18 14 13 15 15
19 18 15 9 18
20 18 14 16 14
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Raw data of socioeconomic status (SES) in the whole
group of patients and controls

no Mild Moderate Severe Control
1 B 4 1 2
2 7 5 5 1
3 6 7 8 6
4 5 7 4 )
5 1 7 4 3
6 6 2. 5 5
7 2 4 4 1
8 7 4 8 7
9 6 4 4 6
10 2 6 3 6
11 6 4 6 6
12 2 6 3 7
13 6 7 - 5 B
14 6 4 4 5
15 1 7 4 6
16 7 4 8 1
17 2 4 4 6
18 6 2 5 6
19 5 7 4 7
20 7 5 1 6
Scores of SES
1= Very low 4= Average
2=Low 5= Above average
3= Below average 6= High
7= Very high
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Raw data of soluble IL-2R in the different subgroups of

patients and controls

no Mild Moderate Severe Control
1 1425 1380 2180 1800
2 1185 2200 2180 1815
3 1530 1800 1995 1800
4 1680 1800 2100 1790
5 1995 2130 1860 1380
6 1470 1750 1800 1095
7 1680 1810 2100 1425
8 1400 2100 1740 1095
9 1710 2190 2055 1500
10 1785 2100 2140 1530
11 1425 1380 2180 1810
12 1785 2100 2140 1410
13 1530 1800 1995 1320
14 1710 2190 2055 1805
15 1995 2130 1860 1125
16 1400 2100 1740 1445
17 1680 1810 2100 1495
18 1470 1750 1800 1525
19 1680 1800 2100 1845
20 1185 2200 2180 1710

-152-




Raw data of children depression inventory (CDI) in the
whole groups of patients and controls.

no Mild Moderate Severe Control
1 16 25. 33 6
2 19 23 24 10
3 23 21 45 7
4 17 17 30 7
5 16 18 27 11
6 16 23 44 12
7 16 28 42 6
8 16 34 37 11
9 16 35 40 8
10 16 : 32 44 7
11 16 25 33 11
12 16 32 44 6
13 23 21 45 7
14 16 35 40 11
15 16 18° 27 12
16 16 34 37 6
17 16 28 42 8
18 16 23 44 7
19 17 17 30 4
20 19 23 24 5
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