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ÖZET 
Amaç: Akut psikotik epizodun immün değişikliklerle ilişkili olduğuna dair bazı
bulgular saptanmış olmakla birlikte bu konudaki bulgular çelişkilidir. Bu çalışmada
ilk epizod psikoz hastalarının serum neopterin ve haptoglobulin düzeylerinin
sağlıklı kontrol grubundan farklı olup olmadığının saptanması amaçlanmıştır.
Yön tem : İlk epizod psikoz hastası 46 olgu ve 52 sağlıklı olgu çalışmaya alındı. Psikotik
semptomlar Negatif Semptomları Değerlendirme Ölçeği (NSDÖ), Pozitif Semptomları
Değerlendirme Ölçeği (PSDÖ) ve Kısa Psikiyatrik Derecelendirme Ölçeği (KPDÖ) ile
değerlendirildi. Tüm hastalar ilaçsızdı ve serum neopterin ve haptoglobulin düzeyleri
ölçüldü. 
Bul gu lar: İlk epizod psikoz olgularında serum neopterin düzeyinin sağlıklı kontrol
grubundan yüksek olduğu saptandı. Bununla birlikte iki grup arasında serum
haptoglobulin düzeyleri yönünden farklılık saptanmadı. FEP grubunda serum
neopterin ve haptoglobulin düzeyleri ile NSDÖ, PSDÖ ve KPDÖ puanları
arasında bağıntı saptanmadı. 
So nuç: Çalışmanın bulguları ilk epizod psikozda hücresel bağışıklık yanıtının artmış
olduğunu ancak bu bulgunun hastalık şiddeti ile ilişkili olmadığını göstermektedir.
(Nöropsikiyatri Arşivi, 2012; 49: 192-195)
Anah tar ke li me ler: İlk epizod psikoz, neopterin, haptoglobulin, immünite

Çıkar çatışması: Yazarlar bu makale ile ilgili olarak herhangi bir çıkar çatışması
bildirmemişlerdir.

ABS TRACT
Objective: There is some evidence that acute episode of psychosis is
characterized by immune alterations, but there are conflicting results about this
issue. The aim of this study was to determine whether serum haptoglobin and
neopterin concentrations in patients with first episode psychosis are different
from those in control subjects.
Methods: Forty-six male patients with first episode psychosis and 52 healthy
subjects were included in this study. Psychotic symptoms were assessed by
using the Scale for the Assessment of Negative Symptoms (SANS), Scale for the
Assessment of Positive Symptoms (SAPS) and the Brief Psychiatric Rating Scale
(BPRS). All patients were drug naive, and serum neopterin and haptoglobin
concentrations were measured.  
Results: We found that in the first episode psychosis group, serum neopterin
concentrations were higher than in the control group. However, there was no
difference between the two groups in terms of serum haptoglobin concentrations.
It was found that SANS, SAPS and BPRS scores were not associated with serum
haptoglobin and neopterin concentrations in the patient group.   
Discussion: Our results show that cellular immune response was elevated in first
episode psychosis, but these findings were not associated with the severity of the
disease. (Arc hi ves of Neu ropsy chi atry 2012; 49: 192-195)
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Introduction

There are some evidence that acute episode of psychosis is
characterized by immune alterations including monocytic
activation, suppression/activation of T-helper (Th)-1 and Th-1-like
lymphocytes, activation of Th-2-like lymphocytes, and activation of
the inflammatory response system (IRS) (1). Indicators of activation

of IRS (i.e. plasma concentrations of acute phase proteins or
reactants such as haptoglobin (Hp), alpha-acid glycoprotein,
alpha-1-antitrypsin, fibrinogen, complement components C3 and
C4 and hemopexin, immunoglobulins, cytokines) and substances
which are known to induce an acute phase response (e.g.
interleukin (IL)-1β, IL-6 and tumor necrosis factor α (TNF-α)) have
also been studied in schizophrenia (2,3,4,5,6,7,8,9,10,11,12)
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Neopterin is a non-specific indicator of cellular immune activation
and it is secreted by activated macrophages (13). Plasma and
urinary levels of neopterin have been studied in patients with
schizophrenia with conflicting results (14,15,16,17,18,19). Hp, an
indicator of acute phase response, is a plasma glycoprotein
synthesized by hepatocytes and it binds free hemoglobin through
the formation of high-affinity complexes (20). It is a positive acute
phase protein and may be observed in infectious diseases and
malignancies. In addition, Hp has also been studied in patients with
schizophrenia with conflicting results (21).

Most studies about the immune alteration in schizophrenic
patients have been conducted in chronic patients and there are
only a few studies regarding first episode psychotic patients.
Therefore, in this study, we aimed to determine whether serum Hp
and neopterin concentrations in patients with first episode
psychosis (FEP) are different from those in control subjects. 

Methods

Fifty-three male patients who were admitted to the Gulhane
Military Medical Academy (GMMA) Psychiatry Inpatient Clinic were
included in this study, if they met the following criteria: 1) age
between 16 and 40 years; 2) onset of psychotic symptoms before the
age of 35;  3) diagnosis of schizophrenia as defined in the Diagnostic
and Statistical Manual, 4th edition (DSM-IV), schizophreniform
disorder, or schizoaffective disorder as assessed with the Structured
Clinical Interview for DSM-IV, Research Version; 4) experiencing
psychotic symptoms (delusions, hallucinations, thought disorder, and
grossly bizarre behavior) for at least 1 month but not more than 6
months; 5) a Clinical Global Impression (CGI) severity of illness score
≥4 (moderately ill); 6) requirement of treatment with antipsychotic
drugs on a clinical basis. Seven patients, who had a medical disease
and/or  a history of psychotropic drugs or alcohol/substance use
within last 6 weeks, were excluded from the study. Fifty-two healthy
control subjects have been recruited from the employees of GMMA.
They did not receive a psychiatric diagnosis or treatment throughout
their lives. This study was approved by The Research Ethics
Committee at GMMA, and written informed consent was obtained
from each subject.

The Structured Clinical Interview for DSM-IV Axis I Disorders
(SCID-I) was administrated by two trained psychiatrist. Medical
history was taken and physical examination was performed in both
patient and control groups. They were screened in terms of acute
infectious diseases by measuring body temperature, erythrocyte
sedimentation rate, C-reactive protein (CRP) level, and analysis of
urine sediment and culture. The exclusion criteria were: presence of
any additional DSM-IV axis I diagnosis, acute or chronic infections
within the last month, autoimmune, allergic, neoplastic or endocrine
diseases (thyroid and other endocrine dsyfunctions) and other acute
disorders, including surgery or infarction of heart or brain within the
last three months. Patients taking nonsteroidal anti-inflammatory
drugs in the last 6 weeks were also excluded. Healthy volunteers
were also interviewed. In addition to the above exclusion criteria,
control subjects who received a psychiatric diagnosis throughout
their lives or had current psychiatric disorder were also excluded
from the control group. None of the patients has received any

psychoactive medication for at least 6 weeks prior to
experimentation. The diagnosis of psychosis was made according to
the Turkish version of the SCID-I form (22,23). Psychotic symptoms
were assessed by using the Turkish version of the Schedule for
Assessment of Negative Symptoms (SANS) and the Schedule for
Assessment of Positive Symptoms (SAPS) (24,25,26,27). 

Fasting blood samples were collected from all subjects for
complete blood count, routine biochemical analysis, and
measurement of serum neopterin and haptoglobulin levels. All
analyses were performed in the laboratories of the department of
medical biochemistry at GMMA. Whole blood was collected in tubes
without anticoagulant (for preparation of serum). The serum fraction
was obtained by centrifugation (2000×g, 10 min, 4°C) after storing the
whole blood at room temperature for 1 hour. The serum was stored
at -80°C until serum neopterin concentrations were measured using
a high performance liquid chromatography (HPLC) system with
fluorescence detector (Hewlett-Packard 1050, USA), as described by
Alrashed et al. (28).  Serum Hp concentrations were quantified with
Beckman-Array 360 Nephelometers (Beckman Instruments, Brea,
CA, USA) using Beckman Array® system reagents. The haptoglobin
and neopterin results were expressed as nmol/L. 

Statistical Analyses
All statistical analyses were performed by using SPSS 13.0 for

Windows (SPSS Inc., Chicago, IL, USA). All data are presented as
mean±standard deviation (SD). The student’s t-test and the Mann-
Whitney U test were used for the comparison of quantitative data. chi-
square test was used for comparison of qualitative data. The
Pearson’s correlation test was used to evaluate the association
between two variables. The rate was set to α=0.05 and p-values equal
to or lower than this value were considered as statistically significant. 

Results

The clinical and laboratory parameters in FEP and control
groups are shown in Table 1. There was no statistically significant
difference between the FEP and control groups in terms of mean
age (21±2.3 and 21±2.1 years, respectively) and level of education
(11±2.7 and 11±2.1, respectively). In the FEP group, the mean serum
neopterin concentration was significantly higher than in the
control group (p<0.001). However, there was no difference
between the two groups in terms of mean serum Hp
concentrations (p=0.59) (Table 1). There was no correlation
between the SANS, SAPS and BPRS scores and serum
concentrations of Hp and neopterin. 

Tab le 1. Comparison between  first episode psychosis (FEP) and control
groups

FEP (n=46) Control (n=52) Comparison
(mean±SD) (mean±SD)

Serum neopterin 22.4±6.8 9.7±5.0 t=10.6, p<0.001
(nmol/L)

Serum haptoglobin 112.8±63.4 100.0±33.2 Z=0.54, p=0.59
(nmol/L)

t: Student’s t-test, Z: Mann-Whitney U test
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Discussion

In this study, we aimed to investigate whether cellular immune
response and acute phase response in patients with first episode
psychosis were different from those in healthy control subjects. We
found that mean serum neopterin concentration in the FEP group
was higher than in the control group. However, the mean serum Hp
concentration was similar in both groups. 

Neopterin is released by T cells in response to pro-inflammatory
cytokines, especially to interferon gamma (IFN-γ) (13). Acute phase
proteins, such as Hp, are synthesized primarily from hepatocytes
under the influence of IL-6. In other words, different proinflammatory
cytokines play a significant  role in the synthesis of these two
substances. This situation may be responsible for different levels of
neopterin and Hp in patients with FEP. Some studies showed  normal
levels of serum IL-6  in patients with schizophrenia  (29,30,31),
however, they were high in most studies (5,7,11,21,32). Maes et al.
found that serum Hp levels in 27 untreated chronic schizophrenia
patients were higher than in the control subjects or in those with
major depression (9). In our study, the patients with FEP were
evaluated and there was no difference between FEP and control
groups with respect to Hp levels. Considering the fact that Hp is not
elevated in the FEP patients, it seems to increase in both treated and
untreated schizophrenia patients. It may be suggested that disease
duration/recurrence could affect acute phase response. Although
some studies have investigated the relationship between Hp levels
and duration of disease, serum IL-6 levels in patients with
schizophrenia were found to be positively correlated with duration
of the disease (4,11,30). 

In this study, serum neopterin levels were found higher in the
FEP group than in the control group. Cellular immune response is
more active in those patients. Korte et al. observed that serum
neopterin level in schizophrenia patients was higher than in controls,
and after four weeks of antipsychotic treatment, neopterin levels
further increased (16). Neopterin is a precursor of
tetrahidrobiopterin which is cofactor of tyrosine hydroxylase.
Tyrosine hydroxylase is the rate-limiting step in the synthesis of
dopamine. Increased serum neopterin levels with antipsychotic
treatment have been suggested to occur as a result of increase in
dopamine turnover with time (16). Furthermore, increase in the
production of neopterin is associated with increased production of
reactive oxygen species by stimulated immunocompetent cells (33).
Interestingly, it has been proposed that neopterin is not only an
indicator of oxidative stress resulting from immune activation, but
also by itself contributes to the oxidative stress by modulation of the
reactive oxygen species (34). Chittiprol et al. found that serum
neopterin levels were high and total antioxidant activity was low in
schizophrenia patients who had not used antipsychotic drugs.
However, with antipsychotic medication, neopterin levels decreased
and antioxidant activity increased (14). As patients with FEP were
evaluated in our study, it could be suggested that increased
neopterin levels are present in schizophrenia cases at the beginning
of disease. In some studies, it was found that neopterin levels were
not different from those of the controls (15,17). Factors such as small
sample size, different measurement techniques and duration of the

disease can affect the obtained results. Furthermore, it is of interest
that samples were not composed of a particular schizophrenia
subgroup. 

In this study, there was no relationship between cellular immune
response and severity of psychopathology. Korte et al. found that
there was no correlation between serum neopterin levels and level
of psychopathology in pretreatment period and after clinical
improvement; the neopterin level was found to be negatively
correlated with PANNS positive subscale and BPRS total scores
and positively correlated with Global Assesment of Functioning
(GAF) score (16). In some studies, researchers reported that there
were non-significant negative correlations between neopterin levels
and BPRS total score, its subscores and the CGI score (18,19).

In our study, sub-groups of psychotic states in patients with FEP
were not evaluated. This situation was considered as a limitation of
this study. The other limitations were small sample size, lack of
patient follow-up, not evaluating related parameters with oxidative
stress (i.e. total antioxidant activity) and the patients group being
consisted of men only. 

In conclusion, in the light of our results, we may conclude that
cellular immunity is increased, but acute phase response remains
normal in patient with FEP. The severity of psychopathology is not
associated with acute phase and cellular response in FEP patients.
However, further investigations are needed to demonstrate cellular
immune response and acute phase response in patients with FEP. 
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