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ABSTRACT

According to studies, a pathophysiological feature of schizophrenia may be a dysregulation of the
inflammatory immune response. Conversely, antipsychotic medications have been found to have
an immunosuppressive effect in patients with schizophrenia; however, this has not been consistently
observed in different studies. The purpose of the following study is to compare the effects of risperidone
with aripiprazole on thyroid function as it relates to inflammatory markers (CRP). This study was based
on a randomized controlled trial. A total of thirty rats were recruited for the experiment and were kept in
the artificial, and optimal environment. The rats were divided into three groups; each group has an equal
number of rats which was 10 rats each. The first group was the control group which received the placebo,
in the second group, there were 10 rats too, which was known as the risperidone group. Each rat received
20mg/kg/day through I/V. The third group is known as the aripiprazole group which received the drug from
the intravenous route, 10mg/kg//day. In the results, the summarized values represented that all the mean
values before and after the treatment remained less than 3.0. From the results and other evidence, it can
be said that although the subjects who receive the following results do not require regular or frequent
monitoring of thyroid hormones in long-term use and in the use of the drug in higher concentration there
must be a check as long term use is associated with hyperthyroidism.
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INTRODUCTION

Bipolar disorder, schizophrenia, and depressive
disorder are all common yet serious mental illnesses
with potentially negative disability consequences.’
The cognitive changes observed in these mental
conditions are commonly associated with the
impairment of cognitive functions. According
to research, the developmental trajectory of
neuropsychological functioning appears to be
independent of diagnosis. Since pharmacological
strategies to improve cognitive performance in
these disorders, there is still a lack of studies and
research which can indicate the biomarkers which
are responsible for inducing cognitive impairment
and developing cognitively beneficial drugs.>* In the
following domain, the studies based on hormones
or therapeutic drugs that target the hormonal
system is a promising areas of research. Most
clinical studies of cognitive enhancers in patients
with psychiatric disorders have emphasized
medicines that target the hypothalamic-pituitary-
adrenal axis.*

As indicated in research, clinical and subclinical
hypothyroidism is common in patients with
resistant depression, with a prevalence of
approximately 20%. Given the interrelationship
between hypothyroidism and depression, and the
cognitive consequences, thyroid hormones may
improve cognitive function in both disorders.>®
Due to a lack of research, data on the effect of
thyroid abnormalities on cognitive performance in
patients with bipolar disorder and major depressive
disorder are scarce.

Aripiprazole is an atypical antipsychotic drug
used to treat a variety of psychiatric disorders,

including schizophrenia and other depressive
disorders.”® Due to its partial dopamine agonist
properties, it has also been added to prescriptions
to reduce prolactin concentrations in antipsychotic-
induced hyperprolactinemia. Thus, Aripiprazole is a
potential treatment option for improving cognition
and lowering prolactin levels in patients receiving
prolactin-elevating antipsychotics.” However, only
a few studies have been conducted on switching
to aripiprazole treatment to improve cognition in
patients with schizophrenia.'

Similarly, risperidone is a novel antipsychotic
that  inhibits = both  dopaminergic = and
5-hydroxytryptaminergic receptors.! In some
reports, patients taking this drug have developed
clinically significant hyperprolactinemia. In recent
years, ithas been increasingly used in the treatment of
various psychiatric disorders.'>" It is classified as an
atypical antipsychotic and belongs to a new chemical
class, namely benzisoxazole derivatives. Although
risperidone has fewer extrapyramidal side effects
than older neuroleptic drugs, it appears to have a
greater potential to cause hyperprolactinemia.
Several studies have found that this drug causes
reversible, symptomatic hyperprolactinemia in
both male and female patients. In some studies,
risperidone has been identified as the primary cause
of hyperprolactinemia induced by drugs.

According to studies, a pathophysiological feature
of schizophrenia may be a dysregulation of the
inflammatory immune response. Conversely,
antipsychotic medications have been found to
have an immunosuppressive effect in patients
with schizophrenia; however, this has not been
consistently observed in different studies.”® Multiple
factors that influence inflammatory immune
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activity, such as diet, smoking, and medications, may contribute to
inconsistent results in clinical studies. Preclinical studies have found
that atypical antipsychotics, such as risperidone, have significantly
reduced tumor necrosis factor-a and interleukin-6 production in
microglia following interferon exposure, as well as in mice following
peripheral lipopolysaccharide administration.’®”” These preliminary
findings suggest that atypical antipsychotics suppress inflammatory
immune activation in response to exogenous stimuli.

The purpose of the following study is to compare the effects of
risperidone with Aripiprazole on thyroid function as it relates to
inflammatory markers (CRP).

MATERIALS AND METHODS

Chemicals: aripiprazole is used to treat psychiatric disorders such as
schizophrenia, major depressive disorder, and bipolar I disorder, either
alone or in combination with other medications. The chemical formula
of aripiprazole is C,;H, C N,O, with a molecular weight of 448.4 g/
mol.

Risperidone is known as an atypical antipsychotic drug used to treat
schizophrenia that works in the brain. It is also known as a second-
generation antipsychotic (SGA). Risperidone restores the balance of
5-hydroxytryptamine and dopamine to improve cognition, behaviour,
and depressive disorders. The chemical formula of Risperidone is
found to be C,;H, FN,O, known molecular weight 410.5 g/mol.

Animal: Thirty healthy and disease-free male Sprague Dawley albino
rats were used as the sample animal for this research. Each rate
reportedly weighed between 200g to 300g.

Study design: This study was based on a randomized controlled trial.
A total of thirty rats were recruited for the experiment and were kept
in the artificial, and optimal environment. The temperature of the
environment was maintained in the range of 5°F to 75°F which is
approximately 18°C to 28°C. The observed humidity of the area was
30% to almost 70%. The rats were provided with food in a defined time
and there was free access to water.
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The rats were divided into three groups, each group had an equal
number of rats which was 10 rats each. The first group was the control
group which received the placebo, in the second group, there were 10
rats too, which was known as the risperidone group. Each rat received
20mg/kg/day through I/V. The third group is known as the aripiprazole
group which received the drug from an intravenous route, 10mg/kg//day.

Biochemical investigation: To evaluate the impact of both drugs
including Risperidone and aripiprazole on the thyroid hormones,
ELISA for measuring thyroid hormones (kit supplied by AIA-PACK
Assays - Tosoh Bioscience) were used. The levels of T3, T4 and TSH
were recorded individually for each group.

Statistical analysis: The mean value for all the findings was recorded
with the standard deviation. Furthermore, to evaluate the statistical
difference between the theoretical values and obtained experimental
values, a two-sided t-test has been used. To establish the difference and
the comparison between the before and after, Paired t-test was used.

RESULTS

The results of the thyroid function test of each group, before and
after the treatment are evaluated and represented in Figure 1. T3, or
triiodothyronine, is a thyroid hormone. It has an effect on almost every
physiological process in the body, including heart rate, individual
growth and development, metabolism, and homeostasis, including
body temperature.

In the controlled group, the value of T3 was found to be 0.4 ng/
ml before, and the value remained the same after 6 weeks as well. In
the case of the Aripiprazole group, the recorded value of T3 was 0.5
initially, and after the treatment, it was seen to fall to 0.3. Lastly, In
the Risperidone group, the initially observed value of T3 was 0.3 which
remained maintained after the treatment as well.

However, on the evaluation of free T3 pg/ml, in the controlled group,
the values were observed to increase from 1.6 pg/ml to 2 pg/ml,
respectively. In the case of the Aripiprazole group, the values increased
from 2 to 2.1 respectively. Meanwhile, in the risperidone group, the
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Figure 1: Thyroid function tests in experimental rat models after treatment with Aripiprazole, Risperidone compared to control group. Data expressed
as mean£SD, *p<0.05. * as compared to before therapy or control groupT3=Triiodothyronine, T4=levothyroxine, TSH=thyroid stimulating hormone.
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Table 1: CRP in experimental rat models after treatment with
Aripiprazole, Risperidone compared to control group.

Before After
CRP mean mean
Control <3.0 <3.0
Aripiprazole <3.0 <3.0
Risperidone <3.0 <3.0

values before and after the treatment remained almost constant at 2.4
pg/ml.

T4 also known as Thyroxine is a thyroid hormone too. It has similar
functions as T3. The values of T4 and free T4 were also recorded in
all three groups before and after the treatment. The recorded results
represented that in the controlled group, the initial mean value of T4
was 3.38 and SD =+ 0.35, while the values recorded after the treatment
time were reported as the mean of 3.5 and SD + 0.23. In the Aripiprazole
group, the recorded mean value before treatment was 4 and SD + 1.37,
and 5.57 mean and SD # 1.43 after the treatment of the drug. Lastly, in
the Risperidone group, the mean value was 4.38 and SD * 0.74, while
after the treatment the mean was 6.2 and SD + 0.66.

In the case of free T4 the values observed before and after the study
duration in the controlled group were 1.46 and 1.48 respectively with SD
+ 0.15 and + 0.14. In the case of the Aripiprazole group, the mean value
before the treatment was 1.47 with SD + 0.13, and 1.12 SD + 0.27 after the
treatment. Lastly, in the Risperidone group, the values were 1.64, SD + 0.19
and 1.722, SD + 0.212 before and after the treatment respectively.

In the analysis of the values of TSH before and after the treatment in all
three groups, the analyzed values in the controlled group were, mean
=0.005 and SD * 0.00 before, and mean = 0.03 and SD + 0.02 after the
treatment. In The Aripiprazole group, the recorded values were mean
=0.001, SD * 0.00 before, and 0.17 mean and SD + 0.064 after. Lastly,
In Risperidone group, the recorded values before the treatment were,
mean = 0.009 and SD + 0.00, mean = 0.27, and SD * 0.07 after.

The summarized CRP values represented that all the mean values
before and after the treatment remained less than 0.3 which is regarded
as a normal cut-off value (Table 1).

DISCUSSION

Thyroid dysfunctionisrelatively commonin patients with schizophrenia
and other chronic depressive disorders, possibly due to the genetic
relationship between these disorders and antipsychotic medications.*®
Many medications do interfere with biochemistry of thyroid function
by interfering with the synthesis, transport and metabolism of thyroid
hormones, or by altering the synthesis and secretion of thyroxine.
Most patients with abnormal thyroid function tests are found to be
clinically absent; however, these effects cause overt, clinically apparent
thyroid disease in only rare cases.”” The antipsychotics risperidone and
aripiprazole are widely studied with respect to their impact on multiple
aspects including the influence on hepatic function, renal function, the
impact of the drug in the liver, and several other aspects.>® Both of the
following drugs have proven to be safe for clinical use under prescribed
doses and conditions. In the following trial, the impact of aripiprazole
and Risperidone has been studied in the levels of thyroid hormones
including T3, T4, and TSH.

Higher than normal T3 levels usually indicate hyperthyroidism which
is the over activity of the thyroid. Thyroid nodules, Graves' disease
characterized as an autoimmune disease, and thyroiditis is all possible
causes of hyperthyroidism, which is characterized by an inflammation
of the thyroid gland. The results of the study indicated that there was
no significant increase in the level of T3 before and after the treatment
of rats for 6 weeks. These findings have been supported by multiple
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other studies which indicate that the use of aripiprazole does not
cause fluctuations in the level of T3. However, these results were
contraindicated by some other studies which indicated that aripiprazole
increases thyroid-stimulating hormone levels and is associated with
hyperprolactinemia.> Convulsions are a common neuropsychiatric
disorder in children characterized by sudden, rapid, repetitive,
rhythmless, and stereotypical motor activity and/or vocalizations.
In contrast to this, based on blood analysis, the concentration of
prolactin-releasing hormone (PRL) and thyroid-stimulating hormone
(TSH) in the target sample was extremely low.?? Surprisingly, after
discontinuation of aripiprazole, the subject regained partial remission
and plasma TSH and PRL concentrations increased.

According to this pilot study, the addition of aripiprazole to the
treatment of patients with severe psychosis may improve antipsychotic-
induced hyperprolactinemia, at least in the short term. Antipsychotic-
induced hyperprolactinemia is an adverse event that can put patients'
health at risk in the long run.”® There is evidence of the increased
frequency of osteoporosis, breast cancer and possibly prostate cancer,
and when accompanied by symptoms, it can lead to poor patient
compliance or discontinuation of treatment.

The depression therapy using risperidone was reported to significantly
increased serum thyroid stimulating hormone levels only after four to
eight weeks of therapy.* However, in this study, it has been found that
in 6 weeks there was no marked increase in the level of TSH.

According to most of the research and studies, and the findings of the
following trial, it can be stated that there is an influence of long-term
use of Antipsychotics including both aripiprazole and Risperidone.
However, both drugs have a significant beneficial effect in treating
mental disorders including depression.” Therefore, it can be said that
although the subjects who receive the following results do not require
regular or frequent monitoring of thyroid hormones in long-term
use and the use of the drug in higher concentration there must be a
check as long-term use is associated with hyperthyroidism. However,
the surrounding milieu greatly impact the response to the therapy,
therefore, when endogenously applied agents used their impact
on thyroid is greatly under control of the cellular response due to
proinflammatory/anti-inflammatory cytokine released***” and greatly
impact by localized tissue oxygenation.?**

CONCLUSION

It can be concluded that both drugs are significantly effective in the
treatment of psychiatric disorders, including depression. Therefore, it
can be said that although subjects receiving the following results do
not require regular or frequent monitoring of thyroid hormones, it is
important to be checked in case of long-term use and use of higher
concentrations of drugs, which are associated with hyperthyroidism.
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