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ABSTRACT
Objectives: In this study we aim to compare the adrenocortical responses to psychological stress of recently abstinent alcohol-dependent patients,
their unaffected first-degree relatives, and control participants.

Patients and methods: Between January 2010 and June 2010, a total of 94 participants, alcohol-dependent group (32 males; mean age:
45.9+8.6 years; range, 18 to 65 years), first-degree relatives group (32 males; mean age: 41.7+£9.4 years; range, 18 to 65 years), and control group
(30 males; mean age: 41.0+8.5 years; range, 18 to 65 years) were included in the data analyses. All patients met the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria for alcohol dependence and had been abstinent for >3 weeks. Controls and
first-degree relatives had no reported history of DSM-1V Axis | disorders, including any substance use disorder. Participants reported to the
general clinical research center study room at 9:00 to undergo a psychological stress test consisting of 30 min of public speaking followed by
15 min of mental arithmetic. Two baseline (-30 min, immediately before the beginning of the test) and five post-stress (15, 30, 45, 60, 90 min)
blood samples were drawn.

Results: At baseline, cortisol and adrenocorticotropic hormone (ACTH) levels in the alcohol-dependent group were significantly different than
those in both the relatives and the healthy controls. Post-stressor cortisol and ACTH values differed between the alcohol-dependent patients and
both of their relatives the controls at timepoints +15, +30, +45, +60, and +90. In addition, we found psychological stress-induced ACTH/cortisol
rise in the alcoholics, and significant psychological stress-induced ACTH-only rise post-stress (15, 30, 60, 90 min) in their first-degree relatives, as
compared to controls.

Conclusion: In agreement with prior studies, we found a deficient activation of the HPA axis in recently abstinent alcoholics than in their first-degree
relatives and controls. These findings suggest that HPA hypo-responsiveness may be an important characteristic of individuals prone to alcohol
dependence and suggest that the disruption in first-degree relatives occurs at the pituitary level.
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Alcohol dependence is a disorder that is and biological (biochemical, and genetic) factors,
considered to develop as a result of mutual effects and may cause social and physical degradation.™
of psychosocial (such as childhood experiences,

attitudes of parents, social policies, and culture) Early identification of individuals who are at

risk of developing alcohol addiction may ensure
that early precautions are taken to protect these
individuals from developing alcohol addiction.
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patients with alcohol dependence, their unaffected first-degree relatives, :
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alcohol addiction (character determiners or
“trait markers”).13%!

In the past, studies aiming to specify the
trait markers of alcohol addiction are promising
in showing possible trait markers in alcoholism
or in some sub-groups of alcohol-dependent
patients.3¢8 These include abnormal adenylate
cyclase (AC) activity, decreased monoamine
oxidase levels, hypothalamic-pituitary-
adrenal (HPA) axis disorders, beta-endorphine
(R-endorphine) abnormalities, low P300 stimulated
potential amplitude, low D2 dopamine receptor
sensitivity, and low sensitivity to alcohol. All of
the above-mentioned factors are considered risk
factors for alcohol dependence, with the exception
of abnormal aldehyde dehydrogenase isoenzyme
patterns, which are considered protective factors.

Prior studies conducted during periods
of alcohol abstinence have demonstrated a
blunting in HPA axis activation response for both
pharmacological and psychological stressors.”!
Moreover, it was reported that individuals who
had a family history of alcoholism showed a
decreased adrenocorticotropic hormone (ACTH)
response to corticotrophin-releasing hormone
(CRH)."9 Studies suggesting that HPA axis
abnormalities exist before the development of
alcoholism and that individuals tend towards
alcohol abuse disorders due to these abnormalities
are available in the literature .91 It is still
uncertain whether the abnormality observed in
the response to stress in HPA axis activity is a
cause or result of alcohol addiction.

Several studies reporting HPA axis response to
psychological stress under laboratory conditions
are available.'?!¥ In two of these studies, a
blunted response to psychological stress for
alcohol addicts compared to the control group
was observed,®1? whereas one study showed no
differences between the two groups in terms of
the adrenal axis response.!’3!

In this study, based on the assumption
that HPA axis abnormalities may be trait
markers, we compared the adrenocortical
responses to psychological stressors among
alcohol-dependent patients in the abstinence
period, their non-alcohol-dependent first-degree
relatives, and individuals in the control group.
Adrenocorticotropic hormone and cortisol
values, which reflect HPA axis activity, were
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measured at multiple timepoints both at baseline
and after exposure to psychological stressors.

It is alleged that some sorts of HPA axis
anomalies in alcoholism may be inherited through
genes, thus these people are prone to consuming
alcohol due to the HPA axis anomalies that
they do possess. This study has been planned
regarding the hypothesis that the HPA axis
response to psychological stress stimulus has been
blunted in the patients that possess the alcohol
dependence syndrome and their first-degree
unaffected relatives compared to the healthy
controls regarding age and gender.

The aim of the study is to detect the people
prone to developing alcohol dependence in the
first place, designate the risk factors engendering
the disposition, take precautions to protect
the individuals from alcoholism, elucidate the
alcoholism etiology, and pave the way for new
possible treatment methods.

PATIENTS AND METHODS
Patient selection

This case control study was conducted at
Ankara Numune Training and Research Hospital
Alcohol and Substance Addiction Treatment
Center Clinic (ANTRH-ASATC) between January
2010 and June 2010. A total of 94 participants,
alcohol-dependent group (32 males; mean
age: 42.9+8.6 years; range, 18 to 65 years),
first-degree relatives group (32 males; mean
age: 41.7+9.4 years; range, 18 to 65 years), and
control group (30 males; mean age: 41.0+£8.5
years; range, 18 to 65 years) were included in
the data analyses.

The inclusion criteria for the patient
group were as follows: a diagnosis of “alcohol
dependence syndrome” according to the
Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-IV-TR); a history
of alcohol dependence for at least five years;
absence of any other physical illness; and sufficient
cognitive capacity to understand the tests and
instructions provided. The inclusion criteria for
the control group were; being a healthy volunteer
participant between the ages of 18 and 65, having
no psychiatric disorder according to the DSM-1V,
having no abuse and/or dependence on alcohol
or other substances, having no known physical
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illness, having the cognitive capacity to read and
comprehend the tests and instructions and being
literate, having not used alcohol for at least 10 days.
Exclusion criteria for all participants included:
having a diagnosis according to the DSM-IV-TR,
having misuse/dependence of substances other
than alcohol or cigarettes, being diagnosed
with a somatic disease (hypertension, diabetes
mellitus, rheumatoid arthritis), having HPA axis
or thyroid disease, using a medication that affects
metabolism, using a chronic medication, having
an endocrine disease and having dementia or
other organic mental disorders. Medical diseases
of the cases participating in the study were
evaluated regarding patients’ statements and
hospital records. Also, women were excluded
from the study because of the influence of cyclic
estrogen and progesterone on stress hormones
in women. Stress in adulthood mediates HPA
activity in females through the activation of a
sympathetic neural pathway originating in the
hypothalamus and releasing norepinephrine (NE)
into the ovary, which produces a non-cyclic
anovulatory ovary that develops cysts. In the
opposite direction, sex differences and sex steroid
hormones regulate the HPA axis. Estrogen
appears to decrease serotonin receptor 5-HT1A
receptor function at presynaptic sites, yet increase
5-HT1A receptor expression at postsynaptic sites.
These mechanisms could explain heightened
stress HPA axis responses in females compared
to males. Patients, relatives, and individuals in
the control group were provided with detailed
information on the study by the team conducting
the study at ANTRH-ASATC. Written consent
was obtained from all participants and their
socio-demographic characteristics were recorded
by socio-demographic and clinical characteristics
form. Afterward consent, the Structured Clinical
Interview for DSM-IV Axis | Disorders (SCID-I)
was administered. The study protocol was
approved by the University Research Ankara
Numune Training and Research Hospital Ethics
Committee (date: 23.12.2009, no. 2). The study
was conducted in accordance with the principles
of the Declaration of Helsinki.

Screening

The patients’ group met DSM-IV criteria for
alcohol dependence and also had been abstinent
for 3+ weeks. The first-degree relatives and
controls had no reported history of DSM-IV
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Axis 1 disorders, including any substance use
disorder. Participants are summoned to undergo
a psychological stress test consisting of 30 min
of public speaking followed by 15 min of mental
arithmetics to the general clinical research
center study room at 9:00 AM. Two baseline
(~30 min, before the beginning of the test) and
five post-stress (15, 30, 45, 60, 90 min; after the
test) blood samples were drawn.

Before starting the study potential participants’
Hamilton Depression Rating level was measured
and only those scoring <7 were included in the
study.

Stress sessions

The stress test consisted of public speaking
tasks'"¥ and mental arithmetic. The three
speeches are prepared and presented sequentially
within a 30-min period. Before each speech,
the participant has 4 min to prepare and then
4 min to give the presentation. The speech is
made to a researcher dressed in a white coat who
listens attentively and takes notes while a video
camera records the speech. The participant was
told that other personnel would be watching the
recording to evaluate and discuss the fluency of
the presentation. The order of the speech topics
is randomly selected for each participant.

The mental arithmetic task is started right
after the speech without a break except for
short explanations and consists of three sections
of 5 min. In this serial addition task, a 3-digit
number is given to the participant (e.g., 325)
and he or she is asked to add 10 to the given
number (e.g., 325+10), and then say the new
number (e.g., 335) aloud. This continues for
5 min until the participant is asked to stop.
If the participant makes an error, they are
stopped and the addition begins from the last
correct sum.

Data collection tools
Physiologic measures

At the beginning of the stress test; the
blood pressure values of patients, relatives, and
individuals in the control group were measured.
Afterward, a State-Trait Anxiety Inventory
(STAI) was given before stress tests. Before test
instruction was given, blood samples were taken
at =30 and 0 min for basal values, and the STAI



116

was administered after the stressor was initiated
and finished. Blood pressures were measured
once at 0 min and 4 mL blood samples were
taken in biochemistry and hemogram tubes at 15,
30, 45, 60, and 90 min. Samples were stored at
—29°C until tested at a private center.

Self-report assessments

Structured Clinical Interview for DSM-IV Axis |
Disorders is a structured clinical interview scale
that was developed to establish Axis I diagnoses.
Structured interviews were developed to increase
the reliability of the diagnosis by standardizing the
assessment process and to systematically evaluate
symptoms that are not apparent. The SCID-I
is a clinical diagnosis instrument structured by
First et al.!'® Adaptation and reliability studies
for the Turkish population were conducted by
Corapcioglu et al.l*®!

Hamilton Rating Scale for Depression
measures the level and severity change of
depression in the patient. It is a scale applied by
the interviewer. It was developed by Hamilton in
1960. The Turkish validity and safety study was
performed by Akdemir et al.l”!

The State-Trait Anxiety Inventory was
developed by Spielberger et al.'® and consists of
two subscales continuous and state-trait, each of
which contains 20 questions. It can be applied to
individuals aged over 20. The state-trait anxiety
scale determines how the individual feels at
a specific time and under specific conditions
while the continuous anxiety scale determines
how the individual feels independent from the
situation and conditions he or she is in. The
adaptation, validity, and safety study of State-
Trait and Continuous Anxiety Inventories was
performed by Oner and Le Compte.!!

Statistical analyses

The socio-demographic data of groups, as
well as means and standard deviations of cortisol
and ACTH values were calculated. Descriptive
statistics were presented as mean = standard
deviation (SD) for the normally distributed
variables. Categorical variables were reported as
frequencies and percentages.

Between-group differences were analyzed
using one-way analysis of variance (ANOVA).
The distribution of data was controlled by

D J Med Sci

the Kolmogorov-Smirnov test. The wvariables
for which intergroup differences were found
according to the ANOVA were evaluated by the
Tukey test as a paired post-hoc test. Differences
between ACTH and cortisol levels at each
timepoint were analyzed with two-way ANOVA.
Tukey's honestly significant difference test was
used as a post-hoc test. Chi-square tests were
used to examine differences between groups
on socio-demographic variables. The a priori
statistical significance level was established at
p<0.05. Statistical analysis was performed using
the SPSS version 15.0 software (SPSS Inc.,
Chicago, IL, USA).

RESULTS
Demographics

A total of 94 participants were included in
the data analyses; 32 subjects out of the study
samples were alcohol-dependent, 32 were first-
degree relatives of one of the enrolled alcoholics,
and 30 were in the control group. The average
age of the subjects was 42.93+9.0 in total. The
average age of alcohol-dependent participants
was 45.94+8.6, the average age of first-degree
relatives was 41.69+9.4, the average age of the
healthy control group was 41.03+8.5 and there
was no difference between groups (p=0.064).
All participants were male and each had social
security insurance. The socio-demographic
features are provided in Table 1.

Self-report scales

The Hamilton rating scale for depression was
performed on all of the three groups involved
in the study and evaluations of state-trait and
continuous anxiety inventory demonstrated no
anxiety disorder or major depression in the
sampling group.

The ACTH and cortisol levels from blood
samples of the study groups in the ranges
mentioned above (at baseline and after stress)
were analyzed and the values are shown in
Tables 2 and 3. At baseline, cortisol levels in
the alcohol-dependent group were significantly
different than those in both the relatives
and the healthy controls (p=0.008). Post-
stressor cortisol values differed between the
alcohol-dependent patients and the controls at
timepoints +15 (p<0.001), +30 (p<0.001), +45
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Table 1. Demographic properties per group

17

Alcohol addict (n=32)

Relative of addict (n=32) Control group (n=30)

Variables n % Mean+SD n % Mean+SD n % Mean+SD P
Age (year) 45.94+8.6 41.69+9.4 41.03+8.5 0.064
Education level
Primary education 12 375 10 313 7 23.3
High school or equivalent 11 344 15 469 12 40.0 0.421
College or University 9 281 7 219 11 36.7
Marital Status
Married 18 56.3 22 688 12 400
0.075
Other 14 438 10 313 18  60.0
Living Arrangements
With the family 28 875 31 969 28 93.3
Single 3 94 1 31 6 6.4 0.247
Other 1 31 - - 1 11
Employment Status
Unemployed 2 6.3 2 6.3 - -
Employee 28 875 28 875 30 100 0.393
Other 2 6.3 2 6.3 - -

SD: Standard deviation.

(p<0.001), +60 (p=0.002) and +90 (p=0.013).
Post-stressor cortisol values differed between
the alcohol-dependent patients and their
relatives at timepoints +15 (p<0.001), +30
(p<0.001), +45 (p<0.001), +60 (p<0.001),
and +90 (p=0.005). The ACTH levels differed
between the alcohol-dependent patients and

the relative and control groups (p=0.001).
Post-stressor ACTH values differed between
the alcohol-dependent patients and controls at
timepoints +15 (p<0.001), +30 (p<0.001), +45
(p<0.001), +60 (p<0.001), and +90 (p<0.001).
Post-stressor ACTH values differed between
the alcohol-dependent patients and their

Table 2. Cortisol levels at rest and after stress

Alcohol addict  Relative of addict Control

Cortisol Mean+SD Mean+SD Mean+SD P

-30 8.10+0.61° 8.44+0.47° 8.36+0.58 0.047
0 8.19+0.44> 8.39+0.37 8.54+0.44> 0.008
15 9.83+1.06%° 11.40+1.88° 11.55+1.91° <0.001
30 12.35+0.672° 15.77+1.35° 16.01+1.56* <0.001
45 9.98+0.502° 12.61+1.38° 12.64+1.42° <0.001
60 8.16+0.36*° 8.76+0.61° 8.62+0.68° <0.001
90 7.30+0.692° 7.64+0.33° 7.60+0.292 0.008

SD: Standard deviation; a: The difference between alcohol addict and control is statistically
significant; b: The difference between alcohol addict and relative is statistically significant; ¢: The
difference between relative and control is statistically significant.
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Table 3. Adrenocorticotropic hormone levels at rest and after stress

Alcohol addict  Relative of addict Control

ACTH Mean+SD Mean+SD Mean+SD o)

-30 12.89+0.492° 13.78+0.39° 13.82+0.40° <0.001
0 12.99+0.542> 14.17+0.50° 14.11+0.44> 0.001
15 32.46+0.812° 37.96+0.68°¢ 38.85+0.712¢ <0.001
30 22.97+0.602° 26.59+0.49°< 26.90+0.622¢ <0.001
45 17.94+0.762° 19.56+0.63° 19.56+0.622 <0.001
60 14.66+0.612* 16.16+0.72°¢ 15.70+0.622¢ <0.001
90 10.30+0.502° 12.01+0.57°¢ 11.36+0.502¢ <0.001

ACTH: Adrenocorticotropic hormone; SD: Standard deviation; a: The difference between alcohol
addict and control is statistically significant; b: The difference between alcohol addict and relative
is statistically significant; c: The difference between relative and control is statistically significant.

relatives at timepoints +15 (p<0.001), +30
(p<0.001), +45 (p<0.001), +60 (p<0.001), and
+90 (p<0.001).

DISCUSSION

The primary aim of this study was to
determine whether stress-vulnerability exists
in alcohol-dependent patients and their first-
degree relatives when accompanying psychiatric
comorbidity is excluded; and if such vulnerability
exists, whether HPA axis hypo-reactivity to the
stress is a risk factor for alcohol dependence.
The primary result of the study is obtaining
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Figure 1. Cortisol values during rest and after stress in
alcohol addicted patient group, unaffected first-degree
relatives of patients and healthy control group.
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a blunted response to psychological stress
in the group of abstinent alcohol-dependent
individuals for three weeks compared to the
other two groups in rest and post-stress term.

A recent study also showed that alcohol-
related disorders are associated with chronic
changes in the HPA axis and that these patients
had significant changes in serum total cortisol
levels in the early morning hours.?% Although
numerous studies exist in the literature predicting
blunted responses to both stress stimuli, there is
evidence implying that both stress stimuli affect
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Figure 2. ACTH values during rest and after stress in
alcohol addicted patient group, unaffected first-degree
relatives of patients and healthy control group.

ACTH: Adrenocorticotropic hormone.
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the axis in different ways. In the study performed
by Lovallo et al.,” blunting of the HPA axis
response to psychological stress was observed
in the alcohol-dependent patients compared to
the control group. The decrease in HPA axis
response to psychological stress might be related
to the moods of groups rather than the alcohol
addiction. Therefore, post-traumatic stress
disorder and depression were eliminated both
clinically and by psychometric measurement
methods during the design of the study, and
salivary cortisol levels were measured.

Munro et al.’® did not observe differences
between groups for the HPA axis response to
psychological stress in the addict group when
compared with the control group. The patients
diagnosed with comorbid axis-I affecting HPA
axis activity were excluded from the study;
18 patients who were abstinent for seven days to
11 months and eight patients who were abstinent
for 12 months to 17 years were included in the
study. Those results contradict the results of
our study. Unresponsiveness to psychological
stress can be explained by a lower number of
the cases included and the longer periods of
abstinence. Indeed, when literature is searched
in terms of the possible role of abstinence period
on axis activity, many studies performed on
alcohol-dependent participants.

A previous study showed a blunted adrenal
response to externally applied CRH in the
1539 weeks of abstinence and that the
abnormality still remains in the 6% month
of abstinence.?!! When the response to
psychological and physical stressors is blunted,
blunted adrenal responses were observed to
the insulin-inducted hypoglycemia stress in
patients who were abstinent for 1-2 weeks and
to mental arithmetic and cold pressor test stress
in patients who were abstinent for 3-4 weeks.1??
In spite of this, when HPA axis response to
physical stress was investigated in the 4t 6%
and 8" weeks of the abstinence period in a
study in which alcohol-dependent patients were
compared with a control group, blunting was
found to be ongoing in the 4t and 6" weeks; but
axis activity was found to have recovered in the
8t week. Though this finding contradicts those
of the previous studies, it was hypothesized that
abnormality in axis activity could recover more
quickly in cases with less severity.
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It is also unclear whether the duration of the
abstinence period contributes to abnormality
at axis activity. A significant difference
between the control group and the alcohol-
dependent group was not found in the study
performed by Munro et al.'® This condition
might be related to the fact that patients had
been abstinent from alcohol for anywhere from
seven days to 17 years, which arguably created
a heterogeneous group of alcohol-dependent
participants. In contrast, the present study
included patients who had all been abstinent
for three weeks. Our findings indicate that HPA
axis abnormalities and blunted ACTH/cortisol
responses to stress continue through the
34 week of abstinence. A noteworthy point
is that we used stressors identical to those in
the study performed by Munro et al.l!'3! and a
mental arithmetic test for 15 min was applied
following the speech against society stress for
30 min.

Physical/pharmacological/psychological
stresses were applied in many of the prior studies
in this area. Each type of stressor is known to
stimulate the HPA axis via different mechanisms.
The stimulation by physical stress is suggested
to stimulate the ACTH/cortisol levels via AVP
activation.”® This situation supports that the
unresponsiveness of the HPA axis is related to
a disruption at the pituitary level independent
of the CRH release defect. The speech against
society stress, which is known to provoke anxiety
and fear and strongly stimulate cortisol secretion
was used in this study. Psychological stressors are
the ones in which a threat perception is strongly
felt. The increase in cortisol levels obtained in
psychologically disturbing manipulations requires
a connection between cortex, basal forebrain,
amygdala, and hippocampus.?¥ These responses
obtained from the patient groups are thought to
be dependent on the effects of excessive alcohol
intake on the HPA axis or they are indications
of preexisting differences in the brain areas
responsible for psychosocial response generation.

The stress-induced ACTH responses
were found to be significantly lower in the
alcohol-dependent group at all timepoints
at baseline and after the application of the
stressor. The decreased activation findings
observed in response to stress in the
alcohol-dependent group when compared to
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the first-degree relatives can be interpreted
as the effect of excessive alcohol use on the
HPA axis. Moreover, a statistically significant
difference in terms of cortisol values with
the alcohol-dependent patients and their first-
degree relatives was found and was evaluated as
the result of a decrease in ACTH values.

The CRH binding ability of corticotrophin
cells in the pituitary gland decreased owing
to chronic exposure to alcohol. Similarly,
basal and CRH-stimulated AC activity and
the pro-opiomelanocortin (POMC) messenger
ribonucleic acid levels in the pituitary decreased
even in animal studies.”® Both the ACTH and
-endorphine production in the anterior pituitary
decreases owing to the decreasing POMC
synthesis effect of alcohol. The basal levels of
ACTH and R-endorphine were found to be low in
studies performed during a period of abstinence
from alcohol, and this decrease is linked with the
chronic effects of alcohol on the pituitary gland.
Lower ACTH and cortisol levels seen in the
alcohol-dependent patients at baseline might still
be a reflection of the diminished stress response
since exposure to a novel laboratory environment
and institution of blood draws are stressful. So,
the possibility of a diminished stimulation of the
stress axis at the level of the hypothalamus cannot
be ruled out.
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Figure 3. Basal ACTH values measured at 0 min in
alcohol addicted patient group, unaffected first-degree
relatives of patients and healthy control group.

ACTH: Adrenocorticotropic hormone.
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In addition, the main determinants of HPA
axis activity are genetic background, early-life
conditions, and present life stress. Alterations
in HPA axis regulation are found to be related
to problematic alcohol use and dependence;
however, the nature of this dysregulation
seems to vary with respect to the stage of
alcohol dependence. Much of the research has
specifically focused on the role of cortisol in the
risk for, development of, and relapse to chronic
alcohol use.?® Chronic alcohol exposure also
is associated with systemic dysregulation of the
HPA, sympathetic adrenal medullary system,
and sex steroid systems.?”!

Furthermore, permanent alterations in HPA
neuroendocrine function entailed by exposure
to chronic alcohol and abstinence may also
activate the brain stress systems other than the
HPA axis.?8

Even the influence of stress associated with
chronic alcohol exposure on drinking has been
emphasized in recent research.?”!

The HPA axis activity can be affected by
psychiatric comorbid conditions. In this study,
unlike other studies, first-degree relatives of
alcohol-dependent patients were included in
the study during the abstinence period, and all
psychiatric comorbidities of the people included
in the study were excluded. If the activity of the
HPA axis in first-degree relatives of alcoholics
shows hypoactivity after the applied stress,
this situation is a sign of alcohol dependence.
The presence of risk factors was assessed. The
result of the study was that while there was
no difference in ACTH and cortisol levels at
rest, there was a statistical difference in ACTH
responses in response to stress. This led to a
preliminary conclusion that there is a pituitary
predisposition to alcohol dependence.

In the present study, basal ACTH levels
were significantly lower in alcohol-dependent
patients, which is consistent with the literature
(Figure 3), compared to the other two groups.
This impairment in the response of the stress-
axis in alcohol-dependent patients during a
period of abstinence, but not in their first-
degree relatives or controls, suggests that the
impairment may be a pre-existing risk factor for
alcohol dependence.
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The most important limitation of our study
was the small sample groups. Further studies with
larger sample sizes are needed to fully address
these questions regarding the effects of chronic
alcohol on the pituitary level. Based on the
evaluations conducted in this study, a hypothesis
was formed regarding a potential predisposition at
the pituitary level, and a consensus was reached
on the necessity of further research with larger
sample sizes.

In conclusion, in our study we investigated
whether stress-vulnerability exists in alcohol-
dependent patients and their first-degree relatives;
and if such vulnerability exists, whether HPA
axis hyporeactivity to the stress is a risk factor
for alcohol dependence. We found a deficient
activation of the HPA axis in recently abstinent
alcohol-dependent patients than in their first-
degree relatives and controls.

Data Sharing Statement: The data that support
the findings of this study are available from the
corresponding author upon reasonable request.

Author Contributions: Idea/concept, design,
control/supervision, data collection and/or processing,
analysis and/or interpretation, writing the article,
references and fundings, materials: E.K.K.; Control/
supervision,analysis and/or interpretation,literature
review,writing the article, critical review: B.H.A.; Idea/
concept, design, control/supervision, critical review,
references and fundings: N.D.; Analysis and/or
interpretation, literature review, data collection and/or
processing: N.A.K.

Conflict of Interest: The authors declared no
conflicts of interest with respect to the authorship and/or
publication of this article.

Funding: The authors received no financial support
for the research and/or authorship of this article.

REFERENCES

1. Schuckit MA. Drug and alcohol abuse: A clinical guide
to diagnosis and treatment. 5th ed. New York: Kluwer
Academic/Plenum Publishers; 2000.

2. Helander A, Tabakoff B. Biochemical markers of
alcohol use and abuse: Experiences from the pilot
study of the WHO/ISBRA collaborative project on
state and trait markers of alcohol. International
Society for Biomedical Research on Alcoholism.
Alcohol Alcohol 1997;32:133-44. doi: 10.1093/
oxfordjournals.alcalc.a008247.

3. Esel E, Sofuoglu S, Aslan SS, Kula M, Yabanoglu
I, Turan MT. Plasma levels of beta-endorphin,
adrenocorticotropic hormone and cortisol during

10.

11.

12.

13.

14.

121

early and late alcohol withdrawal. Alcohol Alcohol
2001;36:572-6. doi: 10.1093/alcalc/36.6.572.
Bruijnzeel AW, Gold MS. The role of corticotropin-
releasing factor-like peptides in cannabis,
nicotine, and alcohol dependence. Brain Res
Brain Res Rev 2005;49:505-28. doi: 10.1016/j.
brainresrev.2005.01.007.

Glanz J, Grant B, Monteiro M, Tabakoff B. WHO/
ISBRA study on state and trait markers of alcohol use
and dependence investigators. WHO/ISBRA study on
state and trait markers of alcohol use and dependence:
Analysis of demographic, behavioral, physiologic,
and drinking variables that contribute to dependence
and seeking treatment. International Society on
Biomedical Research on Alcoholism. Alcohol Clin Exp
Res 2002;26:1047-61.

Hatzinger M. Neuropeptides and the Hypothalamic-
Pituitary-Adrenocortical (HPA) system: Review
of recent research strategies in depression.
World J Biol Psychiatry 2000;1:105-11. doi:
10.3109/15622970009150573.

Esel E, Kose K, Turan MT, Basturk M, Sofuoglu
S, Aslan SS, et al. Monoamine oxidase-B activity
in alcohol withdrawal of smokers: Is there any
relationship with aggressiveness? Alcohol Alcohol
2002;37:272-6. doi: 10.1093/alcalc/37.3.272.

Hill SY, Shen S. Neurodevelopmental patterns
of visual P3b in association with familial risk for
alcohol dependence and childhood diagnosis. Biol
Psychiatry 2002;51:621-31. doi: 10.1016/s0006-
3223(01)01301-4.

Lovallo WR, Dickensheets SL, Myers DA, Thomas
TL, Nixon SJ. Blunted stress cortisol response in
abstinent alcoholic and polysubstance-abusing men.
Alcohol Clin Exp Res 2000;24:651-8.

Waltman C,McCaulME, Wand GS. Adrenocorticotropin
responses following administration of ethanol and
ovine corticotropin-releasing hormone in the sons of
alcoholics and control subjects. Alcohol Clin Exp Res
1994,18:826-30. doi: 10.1111/j.1530-0277.1994.
tb00046.x.

Wand GS, Dobs AS. Alterations in the hypothalamic-
pituitary-adrenal axis in actively drinking alcoholics. J
Clin Endocrinol Metab 1991;72:1290-5. doi: 10.1210/
jcem-72-6-1290.

Bernardy NC, King AC, Parsons OA, Lovallo WR.
Altered cortisol response in sober alcoholics: An
examination of contributing factors. Alcohol
1996;13:493-8. doi: 10.1016/0741-8329(96)00043-2.
Munro CA, Oswald LM, Weerts EM, McCaul ME,
Wand GS. Hormone responses to social stress in
abstinent alcohol-dependent subjects and social
drinkers with no history of alcohol dependence.
Alcohol Clin Exp Res 2005;29:1133-8. doi:
10.1097/01.alc.0000172459.71517.05.

Al'Absi M, Bongard S, Buchanan T, Pincomb
GA, Licinio J, Lovallo WR. Cardiovascular and
neuroendocrine adjustment to public speaking



122

15.

16.

17.

18.

19.

20.

21.

and mental arithmetic stressors. Psychophysiology
1997;34:266-75. doi: 10.1111/j.1469-8986.1997.
tb02397 x.

First MB, Spitzer RL, Gibbon M, Williams JBW.
Structured clinical interview for DSM-IV axis I
disorders (SCID-I): Clinical version. Washington, DC:
American Psychiatric Press; 1997.

Corapcioglu A, Aydemir O Yildiz M, Esen E, Koroglu
E. Structured Clinical Interview for Axis Il Disorders
for DSM-IV Clinical Version. Ankara: Physicians
Broadcasting Union; 2009.

Akdemir A, Tirkcapar MH, Orsel SD, Demirergi
N, Dag I, Ozbay MH. Reliability and validity of
the Turkish version of the Hamilton Depression
Rating Scale. Compr Psychiatry 2001;42:161-5. doi:
10.1053/comp.2001.19756.

Spielberger CD, Gorsuch RL, Lushene R, Vagg
PR, Jacobs GA. Manual for the State-Trait Anxiety
Inventory. Palo Alto, CA: Consulting Psychologists
Press; 1983.

Oner N, Le Compte A. The state-trait anxiety
inventory hand book. Istanbul: Bogazici University
Press; 1983.

Chakrabarty BK, Sud K, Ganguli P, Khan SA.
Assessment of early morning serum cortisol levels in
adult male patients with alcohol-related disorders. Med
J Armed Forces India 2022;78:47-53. doi: 10.1016/].
mjafi.2020.03.001.

Adinoff B, Martin PR, Bone GH, Eckardt MdJ, Roehrich
L, George DT, et al. Hypothalamic-pituitary-adrenal
axis functioning and cerebrospinal fluid corticotropin
releasing hormone and corticotropin levels in
alcoholics after recent and long-term abstinence.
Arch Gen Psychiatry 1990;47:325-30. doi: 10.1001/
archpsyc.1990.01810160025004.

22.

23.

24.

25.

26.

27.

28.

29.

D J Med Sci

Costa A, Bono G, Martignoni E, Merlo P, Sances G,
Nappi G. An assessment of hypothalamo-pituitary-
adrenal axis functioning in non-depressed, early
abstinent alcoholics. Psychoneuroendocrinology
1996;21:263-75. doi: 10.1016/0306-
4530(96)00001-7.

Coiro V, Maffei ML, Volta E, Cataldo S, Minelli
R, Vacca P, et al. Effect of serotonergic system
on AVP secretion induced by physical exercise.
Neuropeptides 2010;44:53-6. doi: 10.1016/j.
npep.2009.10.004.

Lu YL, Richardson HN. Alcohol, stress hormones,
andthe prefrontal cortex: A proposed pathway to the
dark side of addiction. Neuroscience 2014;277:139-
51. doi: 10.1016/j.neuroscience.2014.06.053.
Butler TR, Carter E, Weiner JL. Adolescent social
isolation does not lead to persistent increases in
anxiety- like behavior or ethanol intake in female long-
evans rats. Alcohol Clin Exp Res 2014,38:2199-207.
doi: 10.1111/acer.12476.

Stephens MA, Wand G. Stress and the HPA axis: Role
of glucocorticoids in alcohol dependence. Alcohol Res
2012;34:468-83.

Blaine SK, Milivojevic V, Fox H, Sinha R. Alcohol
effects on stress pathways: Impact on craving and
relapse risk. Can J Psychiatry 2016;61:145-53. doi:
10.1177/0706743716632512.

Koob GF. Addiction is a reward deficit and stress
surfeit disorder. Front Psychiatry 2013;4:72. doi:
10.3389/fpsyt.2013.00072.

Becker HC. |Influence of stress associated
with chronic alcohol exposure on drinking.
Neuropharmacology 2017;122:115-26. doi: 10.1016/j.
neuropharm.2017.04.028.



