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Abstract Breast cancer is the most common cancer in
females in Iran and in most of the developed countries.
Studies have shown that having chronic stress in individ-
uals predisposes several types of cancer including breast
cancer. Research results showed that spiritual factors cor-
relate with indices of physical consequences such as heart
disease, cancer, and death, so do psychiatric conditions and
changes in receptor gene expression in depression, anxiety,
and social dysfunction. Different studies demonstrated the
role of neurotransmitters in occurrence and progression of
cancers. They affected cells by their various types of
receptors. An effective gene in mental and physical con-
ditions is Dopamine receptor. Accordingly, the study was
conducted to evaluate effects of psychotherapy (spiritual
intervention) on changes in Dopamine receptor gene
expressions in breast cancer patients. 90 female volunteers,
including 30 healthy individuals and 60 diagnosed with
breast cancer, considering exclusion criteria, were selected
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for the purpose of the study. The breast cancer patients
were further categorized into experimental and control
groups of 30 each. Blood samples were collected both prior
to and following the spiritual intervention to analyze
changes in their dopamine gene receptor expressions. We
observed that DRD2-DRD4 in the control group (breast
cancer patients) PBMC increased compared to healthy
individuals. Also, DRD2-DRD4 in intervention group
PBMC decreased compared to the control group and to
even lower than those of healthy individuals. The findings
were of great significance in management and treatment of
cancer because they revealed the possibility of using
alternative treatments (e.g., spiritual interventions) apart
from conventional medical treatments.
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Introduction

Cancer has turned to be one of the most prevalent health
hazards globally. Among the various types, breast cancer is
the most common one in women and also is the main cause
of cancer mortality in women aged 40-44 years [l1].
Experimental and clinical studies have shown that the
chronic stress and impaired mental and spiritual conditions
of each individual predispose several types of cancer
including breast cancer [2—6]. In recent years, there has
been overwhelming evidence to point out the effects of
religion/spirituality on mental and physical health [7].
Approximately 40 years ago, religion, spirituality, and
health reemerged in the body of literature on healthcare
followed by an extensive increase in the turn of the century
especially in the last 3 years (2009-2012) in which they
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rose to almost seven times as much [5]. World Health
Organization Classification of Diseases added a spiritual
dimension to the already existing indicators of health (bio-,
psycho-, and social health.

Rapidly growing evidence shows that stress, negative
feelings, and lack of spirituality, such as depression and
anxiety, have adverse side effects on physiological systems
which are necessary to maintain physical health and
increase susceptibility to a wide range of physical disorders
that ultimately lead to reduced life expectancy and quality
of life [8, 9]. Therefore, R/S resources are important for
cancer patients’ coping, relief, anxiety, improving quality
of life and interpersonal support [10].

Focus on gene expression allows for behavior and psy-
chopathology to be examined based on the most basic unit
of human body: cell [11]. Relation between psychological
status and changes in various gene expressions in depres-
sion, anxiety, and social isolation has been confirmed [12].
Research has shown that changes in gene expressions are
involved in many physiological events and psychological
states of the individuals [13]. The changes in gene
expression mediated by hormones and catecholamine can
dysregulate immune function. Furthermore, environmental
factors like stress can lead to the disruption of the balance
between central nervous system and immune system [14].
Evidence of different types of diseases, such as breast
cancer can be straight forward to chronic stress [15, 16].
The existence of several neurotransmitters may lead to
tumor progression via stimulating the migration and dis-
semination of tumor cells to distant sites [17]. One of these
neurotransmitters, Dopamine, has proliferative effects in
nontransformed cells [17, 18]. Basu et al. showed that the
reaction to stressful events is a significant increase in
Dopamine levels [19]. Also, some studies indicated that
Dopamine was related to growth diminution in some
stomach, colon, and breast cancer tumors [17, 18].

Neurotransmitters affect different types of cells via their
various receptors. Dopamine receptors are of five sub-cat-
egories, namely, D1, D2, D3, D4, and D5 where D1 and D5
are from Dl-like family with stimulating properties; in
contrast, D2, D3, and D4 receptors are from D2-like
receptor family with inhibitory and anti-proliferative fea-
tures. Dopamine receptors are from G-protein family
containing Dland D2 families’ receptors. Both D1 and D5
receptors are members of D1-like family which are stim-
ulators (excitatory) and induce cell proliferation. In con-
trast, D2-D4 receptors, members of D2-like receptor
family, have antiprolifrative properties [19, 20]. These
receptors are either inductive or inhibitive that cause
growth, proliferation or induce cell apoptosis, depending
on the types of the receptors. In addition, research shows
that in different diseases the gene receptor expressions

@ Springer

demonstrate various behaviors. For instance, in
schizophrenia significant elevation was observed in D2 and
D3 gene expression [21, 22]. In arthritis theumatoid, the
gene expressions of D2 and D4 receptors decreased and
elevated, respectively. Jafari et al. showed that gene
expression of D4 was elevated in lupus erythromatosus
[23]. Also, some other studies showed evidence of gene
expression alterations in other diseases including Parkinson
[24]. Pornour et al. showed that the expression rates of
DRDI-DRD4 in PBMC of breast cancer patients have
increased significantly compared to PBMC healthy people
[25]. Regarding the important impact of chronic stress on
Dopamine and its effects on occurrence and progression of
breast cancer, the study of improvement effects of spiritual
intervention on breast cancer patients is, without a doubt,
necessary. Thus, this study was conducted to evaluate
Dopamine receptor gene expressions after spiritual inter-
vention in breast cancer patients and to compare Dopamine
receptor gene expressions to those of a healthy sample.

Materials and methods
Participants

This research was conducted in 2012-2014 based on the
experimental procedure by a pre-, post-test approach with
two control groups. The population studied here included
patients with breast cancer at Shohada Hospital in Cancer
Research Center (C.R.C.) and Azar Clinic. The subjects
underwent a similar conventional treatment procedure.
They have been treated with surgery, chemotherapy, or
radiation therapy as required, with at least 1 month gap
from their complete treatment. Subjects with HER2 posi-
tive in both experimental and control groups received anti-
HER?2 therapy (Trastuzumab) and subjects with steroid
receptors (ER+, PR+) received a resembling hormonal
therapy in both groups (e.g., premenopausal subjects
received Tomoxifen, and post-menopausal ones received
Aromatase inhibitors). The sample was composed of vol-
unteers with an age range of between 30 and 65 years, with
one patient aged 25, and minimum literacy was required.
They were fully informed prior to the study, and all signed
a consent form. Women who reported, in a clinical inter-
view, a history of psychotropic drug use during the
3 months before the study, had used alcohol or smoked, or
those with neurosis or psychosis, such as depression and
schizophrenia, were not allowed to enter the study.

In this study, taking into consideration the previous
research of Pornour et al. [25, 26] the sample size was
estimated by using the following formula as 25 plus 5 as
the safe margin against loss throughout the process:
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Thus, they were categorized randomly into 2 groups of
nearly 30, one as the experimental intervention group
(E) and the other as a control group (C1). The final results
were also compared to those of a third group of 30
healthy individuals, obtained results of which were
adapted from a study conducted by Pornour and his col-
leagues [25] as the second control group (hereafter
labeled as C2) (Table 1).

Questionnaires

In the first part, the sociodemographic, clinical, patholog-
ical, and biological data were collected by a self-made
questionnaire. Blood samples: to investigate the expression
levels of genes in patients’ blood samples, before and after
the spiritual intervention sessions, 5 cc blood was obtained
from participants. The control group (C1) was asked to stay
for a period of 3 months on the waiting list. Furthermore,
30 participants (E) were randomly divided into two groups

and interventions simultaneously started. PBMCs (Periph-
eral Blood Mononuclear Cells) from collected samples
were isolated using density gradient centrifuge by Ficoll-
Hypaque (Pharmacia, Uppsala, Sweden) density centrifu-
gation density of which was 1.077 + 0.001 g/ml (20 °C)
and its osmolity 290 £ 15 mosm. Total mRNA was
extracted from PBMC. RT-PCR was performed to confirm
the presence of different Dopamine receptors (DRDI1-
DRDS5). To further investigate the health status of the
sample in both experimental and control groups after
screening, General Health Questionnaire (GHQ 28) was
administered. GHQ is a screening instrument to identify
psychological distress among adults in primary care set-
tings [27]. The original version comprised 60 items, and
subsequently various versions of different length have been
constructed and validated (30-item, 28-item, 20-item, and
12-item versions). The present study made use of the
28-item version.

The study also took advantage of the Paloutzian &
Ellison spiritual well-being questionnaire which is a
20-item measure that assesses perceptions of spiritual
quality of life [28]. The measure includes two subscales:
[1] religious well-being and [2] existential well-being. It
was applied to measure the spiritual well-being status of
the participants to evaluate the effectiveness of the spiritual
intervention in the study.

It is worth mentioning that the spiritual well-being and
GHQ 28 questionnaires were administered on the day the
blood samples were collected before and after the therapy:

Table 1 The demographic,
pathological, and biological

Experimental group

Control group 1  Total (E 4+ C1)  Healthy group (C2)

characteristics of the study

Age
sample Mean 51.88
N 29
Marital status
Married 21
Widowed/divorced 5
Never married 3
Stage
Stage 1 7
Stage 2 17
Stage 3 5
Grade
Grade 1 1
Grade 2 11
Grade 3 17
Biomarkers
(+)ER 16
(+)PR
(+)HER2 6

47.23 49.33
28 57 30
25

20 41

9 2
4 7 3
9 16
14 31
5 10
2 3
13 24
13 30
16 32
10 19
4 10
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the data were collected 1 week prior to the therapy and was
repeated 1 week after the end of therapy.

Statistical analysis

Subsequent to CYCLE THRESHOLD determination for
each blood sample, LINREG software was applied to
investigate the florescent rate for each blood sample in
participants.

Efficiency of each reaction was determined precisely by
the software. Real-time PCR data were analyzed by Rest
2005 & 2009 software (an independent software program
employed to study gene expression by amplification data).
The obtained results and demographic data were analyzed
by means of SPSS software. Also, the relationship signif-
icant value in this study was less than 0.05 (P < 0.05).

In the statistical analysis of the results, subjects’ means
of scores in pre- and post-test were calculated. Then, in
order to verify the hypotheses put forward in the study and
to compare the two groups (experimental and control), a
covariance analysis was performed regardless of primary
differences.

Procedure

To start with, blood samples were collected from all the
groups (E, C1, and C2) which were genetically studied (for
further information on the genetic analysis see [25, 26].

Next, GHQ (General Health Questionnaire) was applied
to all groups both prior to and after the spiritual interven-
tion (a 3 month interval) to identify the effects of the
treatment on the levels of psychological distress in indi-
viduals. Furthermore, the Paloutzian & Ellison spiritual
well-being questionnaire was administered to all partici-
pants before and after the spiritual intervention with the
same time interval as GHQ.

Once the questionnaires were filled in by all partici-
pants, the experimental group (E) was administered a set of
spiritual intervention sessions in the Cancer Research
Center at Shahid Beheshti University of Medical Sciences.
The sessions were held by two psychologists as “instruc-
tors”. The package included 10*120 min sessions of group
therapy under observing the regulations of the procedures
in such treatments. The topics discussed were generally
extracted from similar studies (e.g., [10, 29-36]) which
encompassed topics such as the concept of death, for-
giveness, pray, altruism, and thankfulness. These concepts
are generally accepted by most of Unitarian religions.
Spiritual experts were also consulted on the concepts to be
discussed in the treatment. The topics were calibrated to
the target culture of the participants and the purposes of the
study. Table 2 clearly depicts the topics in each session and
the assigned homework. To filter any uncontrolled effect
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by the psychologist performances in the sessions, all ses-
sions were held by the two psychologists simultaneously.
Also, to facilitate communication and avoid potential dis-
tractions, the seat arrangement was in a u-shape setting
headed by the psychologists.

Results

The findings revealed that there was a significant difference
(proved through measures of normality test, homogeneity of
covariance, and homogeneity of regression) in general health
(GHQ) and spiritual well-being (Paloutzian & Ellison) post-
test means in the two groups (E & C1) after controlling the
effect of pre-test. Covariance analysis results are depicted in
Table 3. It is noteworthy that 17 of the questionnaire
responses (10 in the pre-test and 7 in the post-test) were
incomplete; therefore, omitted from analysis.

As shown in Table 3, with omission of the effect of pre-
test variable and with regard to the calculated F, it is
observed that there is a significant difference in adjusted
means of participants general health scores based on the
group they belong to (E or C1) in post-test (P < 0.05).

As shown in Table 4, with omission of the effect of pre-
test variable and with regard to the calculated F, it is
observed that there is a significant difference in adjusted
means of participants spiritual well-being scores based on
the group they belong to (E or C1) in post-test (P < 0.05).
The effect size calculated was 0.54, this means 54 % of
total variance or individual variations in participants have
changed as a result of the spiritual intervention. Also,
Table 5 gives information on Dopamine gene receptors’
changes prior to and after the intervention in the experi-
mental group.

In this study, expressions of different types of Dopamine
receptor genes were evaluated in breast cancer patients’
PBMC, in those who received the intervention and in those
who did not, (before and after intervention) and were
additionally compared to those of healthy individuals’
PBMC:s. The results of RT-PCR showed that all types of
Dopamine receptors were expressed in PBMCs of breast
cancer and healthy individuals [25, 26], with the difference
observed in the genes expression rates (as shown in our
pilot study [25], the Dopamine gene expression rates were
significantly higher than those of healthy individuals).

The findings revealed that after the spiritual intervention
cancer patients as compared to their initial status and those
of the control group (C1) showed a significant reduction in
gene receptor expressions of DRD1, DRD2, DRD3, DRD4,
and even DRDS5 by 8.9, 10.7, 11.8, 8.9, 9.7, and 3.7
respectively. This clearly emphasizes the efficiency of
spiritual intervention in significant reduction of these
receptors expressions.
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Table 2 A session-based representation of the spiritual intervention

Session  Topic

Group work

Homework

Remarks

1

10

Introduction

Elicitation of
Spirituality

Self-observation
and meditation

Examining the
effects of self-
observation
and meditation

Death and
immortality

Prayer and
forgiveness

Anger
management
and altruism

Patience and
reliance

Thankfulness
and giving

Final session

Discussion of the possible
meanings of spirituality

and its necessity

Meditation

Reporting their weekly
experiences and group

meditation

Discussion on death and
their experiences of

losing loved ones

Discussing the effects and
practice of forgiveness
on their spiritual well-

being

Discuss the disadvantages
of anger and random

acts of kindness

Discussion on the nature
of patience and effects
of reliance on a spiritual

power (God)

Discussing their blessings

in current life

Reporting spiritual

experiences, possible
effects, and satisfaction

Listing the personal cases of spiritual
experiences in their past life

Daily meditation and expressing feelings
of spiritual experiences

Same as before

Reflecting on death in nature

Meditation was followed by a prayer
asking forgiveness for self and others
who bothered them. They were asked to
randomly and blindly pray for the other
members of the group

Listing their random acts of kindness and
cases of successful anger management

Listing their unpleasant feelings a in
hardships especially the most recent ones

Listing personal blessings

A description of the procedure of the
group therapy and the rules governing
the sessions was given

The group was trained how to mediate
in a practice in the session

The purpose was to neutralize the fear
of death, to introduce it as a stage in
life cycle, and to establish death as a
new beginning

Participants prayed, “oh Lord, I forgive
those who have annoyed me. Forgive
them as I have forgiven them. Thus
bestow me with your forgiveness”

The acts of kindness could range from
as simple as giving a call to a friend to
donations made to the needy

Patience was introduced as belief in
time and passage of time. They were
instructed on the concept “this too
shall pass”

The concept of “enjoying what you
have” was established leading to
giving and kindness

Table 3 The effect of spiritual
intervention on general health

Table 4 The effect of spiritual
intervention on spiritual well-

being

Source SS df MS F Sig Effect size Observed power
Pre-test 413.12 1 413.12 17.56 0.001 0.32 0.98

Group 383.26 1 383.26 16.29 0.001 0.31 0.97

Error 870.48 37 23.52

Total 63,868 40

Source SS df MS F Sig Effect size Observed power
Pre-test 160.26 1 160.26 11.58 0.002 0.23 0.91

Group 1076.19 1 1076.19 77.78 0.001 0.54 0.99

Error 511.93 37 13.83

Total 151,186 40
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Table 5 E PBMC pre-test scores compared to post-test scores

Genes receptors P value Rate of change Standard error
Dopamine receptors

DRD1 0.001##* 9.8 1.7

DRD2 0.001%##* 8.1 0.89

DRD3 0.001%** 8.55 0.96

DRD4 0.001#** 6.94 0.72

DRDS5 0.045* 2.56 0.63

**% Significant decreasing at P < 0.001 level (down regulation)
** Significant decreasing at P < 0.01 level (down regulation)

* Significant decreasing at P < 0.05 level (down regulation)

Table 6 E PBMC compared to C1 PBMC DRDI-DRDS5 genes
expression

Genes receptors P value Rate of change Standard error

Dopamine receptors

DRD1 0.0017%%*%* 8.6 +0.845
DRD2 0.0017%%*%* 10.73 +0.771
DRD3 0.001%%*%* 11.8 +1.01
DRD4 0.001%%*%* 8.9 +0.76
DRD5 0.004** 3.7 +0.73

**% Significant decreasing at P < 0.001 level (down regulation)
** Significant decreasing at P < 0.01 level (down regulation)

* Significant decreasing at P < 0.05 level (down regulation)

The results as stated in Table 1 showed that there was a
significant reduction in gene receptor expressions in the
experimental group (E) compared to control group (C1)
(Tables 6, 7).

Observations made following the spiritual intervention
showed that there was a significant decrease in gene
receptor expressions of DRD1, DRD2, DRD3, DRD4, and
DRDS5 by 2.73, 4.53, 7.36, 2.44, and 3.62 respectively in
cancer patients (E) who underwent the spiritual interven-
tion compared to healthy individuals (C2).

The biological, pathological, and demographic analysis
of the data obtained from cancer patients with the results of
gene receptors expression showed that there is a direct
correlation between DRD2 receptor increase and the stage
of the disease. There was not a distinct correlation among
ER, PR, Her2, and patients’ age.

Discussion
Studies conducted recently revealed that Dopamine gene
receptor expression patterns in patients suffering from

chronic stress vary in different diseases: Schizophrenia,
Lupus Erythematous, Psoriasis, Parkinson, and lung cancer
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Table 7 E compared to C2, DRDI-DRD5 genes expressions in
breast cancer patients

Genes receptors P value Rate of change Standard error

Dopamine receptors

DRD1 0.006%** 2.73 +0.45
DRD2 0.001%%*%* 4.53 +0.54
DRD3 0.0017%#* 7.36 +0.83
DRD4 0.027* 2.45 +0.52
DRD5 0.01%%* 3.63 +0.58

**% Significant decreasing at P < 0.001 level (down regulation)
** Significant decreasing at P < 0.01 level (down regulation)

* Significant decreasing at P < 0.05 level (down regulation)

to mention a few examples [20-23]. Back in 1990, Seeman
et al. observed changes in Dopamine gene receptors in
Parkinson patients [24]. Kwak and colleagues reported a
substantial rise in D2 and D3 gene receptor expressions in
PBC of Schizophrenia patients [22]. A study conducted by
Sheikhpoor et al. in 2012 showed a considerable reduction
in D2-D4 receptor expressions [20].

Unlike other studies, in this innovative study, gene
expression changes for these receptors in breast cancer
patients increased, and it was particularly significant in D2
family. It is to bear in mind that given the previously
mentioned findings, a substantial increase in inhibitor
receptors can contribute to weakening of the immune
system and, thus it can reduce the effectiveness of the
system on excessive growth of cancer cells leading to the
spread of the disease. The comparison of gene expression
changes in blood cells of patients (E) with healthy indi-
viduals (C2) shows that Dopamine receptor genes DRD1-
DRD#4 significantly increased in the expression of these
receptors in the patient’s peripheral blood cells, which can
reduce the number of immune cells, especially T cells.
Reduction in T-cells, in turn, causes the cellular and
humoral system to be weakened. Humoral system is
weakened by reducing the production of cytokines such as
TNF-a which is one of the factors that induce programmed
cell death in cancer cells. Hence, a reduction in the number
of T-cells is associated with decreased production of T
cytokines such as NF-o which can most probably be pro-
liferated by tumor cells in the absence of such cytokines
[37] Previous studies have shown that Dopamine has
indirect effects on the growth of some cancer cells in the
rats with breast and colon cancer [18].

The obtained results after the analysis of the data fol-
lowed by the spiritual intervention are evidence for the
reduction of Dopamine (DRD1-5) gene receptor expres-
sions as compared to the control group (C1). To our sur-
prise, the decrease mentioned earlier was even lower than
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those of healthy individuals. The spiritual intervention
lowered Dopamine (D2 family) gene receptors which, in
turn, reinforced the immune system through an increase in
the number of T cells, TNF-a producer. It seems that it
restrains the consequences of chronic stress which was
responsible for the raise in these gene expressions [37].
Thus, the body recovers its ability to inhibit the untamed
growth of cancer cells. In other words, spiritual interven-
tion gives the body an opportunity to inhibit the growth of
cancer cells through restraining the increase in Dopamine
gene receptor expressions. Due to the dual roll Dopamine
receptors play (either as inducers or inhibitors) it should be
mentioned that all dopamine receptors have expressions in
PBMCs; receptors work in an orchestral form, and gene
expression changes for each of them can alter the cells’
behavior. However, the whole D2 families of genes have
alteration in breast cancer patients and only D1 increased in
those patients; as a result, increasing D2 families could
cover D1 verification effects and have more effects on
patients wirh PBMCs [25].

It was also hypothesized that there was a correlation
between clinical, pathological, and biological data and
Dopamine gene receptor expressions [25]. The results
revealed that there was a significant relation between
cancer stage and D2 gene receptor expressions. The pos-
sible explanation might be the fact that chronic stress,
which leads to more dopamine gene receptor expressions,
enhances the severity of the cancer. In other words, the
spirituality will improve health status to protect patients by
at least lowering the stage of the disease.

The previous studies showed the effectiveness of R/S on
different kinds of diseases, especially cancer [2-6, 38, 39].
It seems that when people feel an attachment to a spiritual
resource, the consequences of the disease cause lower
degrees of fear and anxiety in them, and they experience
fewer negative emotions. Furthermore, once the patients
were inspired by resurfaced spiritual concepts such as
forgiveness, patience, and thankfulness (sessions 6, 8, and
9), their lives turned out to be more meaningful. Recon-
struction of some spiritual notions apparently altered their
perspectives to their lives. For instance, re-establishment of
death (session 5) led to a more positive attitude towards the
end of life, as a transitional phase rather than a closing
stage.

Eventually, based on the observations carried out in this
study, performing the spiritual intervention, along with
other types of treatments in breast cancer patients’ recovery
process, seems promising. In addition, DRD2 gene
expression changes carry considerable potential as a further
marker for the diagnosis of breast cancer, together with
other diagnostic markers of breast cancer. Additional
investigations on using D2 as a new therapeutic perspective
are highly recommended. Also, this study could only focus

on dopamine gene receptor expressions. Other investiga-
tions are highly recommended to study the expressions of
other genes. For instance, the authors of this study are
currently conducting experiments on serotonin gene
receptor expressions. There were some studies on antide-
pressant effects on cancer cells and cancer therapy. For
example, some studies showed the apoptotic effects of D2
agonist in breast cancer cells and nonsmall cell lung cancer
[20, 25, 40]; therefore, future studies are recommended to
focus on the potential effects of antidepressants on pre-
venting the aggravation of cancer.
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