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1. INTRODUCTION 

Schizophrenia is a complex psychiatric disorder and is perhaps the most enigmatic, 

tragic and devastating amongst all the psychiatric disorders. It strikes normally at a 

young age and is one of the leading causes of disability among young adults. The 

disease hinders the normal life of the patients such as attending school, working, 

having children etc. Schizophrenia is ranked as the ninth leading cause of disability 

among the people of age group between 15-44 years worldwide and fourth in 

developed countries (Murray and Lopez, 1996). Apart from its effect on individuals 

and families, schizophrenia creates a huge economic burden for the society. In India, 

there are an estimated four million people affected with schizophrenia, with different 

degrees of impact on some 25 million family members. Despite of this, schizophrenia 

has yet to receive sufficient recognition as a major health concern to initiate the 

necessary research support to investigate its causes, treatments and prevention. 

However, some private foundations have been working to meet these needs and for 

making the public aware regarding schizophrenia (Ho et at., 2003). 

The word "schizophrenia" comes from the Greek roots "schizein" meaning "to split" 

and "phren" meaning "mind", which translates roughly as "splitting of the mind". The 

term schizophrenia was first coined by Eugen Bleuler, by which he intended to 

describe the separation of function between personality, thinking, memory, and 

perception in the patients. Unfortunately, Bleuler's intended meaning is often lost on 

the lay public, which tends to equate schizophrenia with multiple personality disorder 

(Calkins and Lacono, 2003). Although defming a complex disorder like schizophrenia 

is very difficult more comprehensively it is defmed as "a psychotic illness, which is 

manifested in its acute/active phase by delusions, hallucinations, impaired social 

functioning, loss of drive, neglect of self-care and disturbance of other mental 

processes". In order to diagnose an individual as a schizophrenic patient, he/she must 

demonstrate a six-month period of marginal functioning accompanied by a mixture of 

psychotic symptoms which are classified according to a Negative and Positive 

Symptom scale. Negative symptoms are characterized by the loss of motivation, 

impaired concentration and the inability to express emotions, while positive 

symptoms include delusions, hallucinations, anxiousness and distorted perceptions of 
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reality (Greer eta/., 2005; Schwartz eta!., 2004). Hall-mark delusions (false beliefs) 

involve the conviction that individuals are conspiring to harm the patient and bizarre 

beliefs such as that one's thoughts are being broadcasted or controlled by an external 

force. Auditory hallucinations (false sensory experiences) such as hearing voices are 

typical, but unusual bodily sensations (e.g., the perception that one is being touched) 

and visions (e.g., the image of an individual) are also possible. No one individual is 

likely to have all or even most of these symptoms, thus complicating diagnosis and 

leading to great heterogeneity in the clinical picture. Depression often accompanies 

schizophrenia, with approximately 10% of patients committing suicide. 

Schizophrenia affects 1% of the world population (Sawa and Synder, 2002). Study 

suggests that when uniform diagnostic criteria are used to identifY cases, the 

prevalence of schizophrenia varies little across cultures as diverse as the United 

States, Japan and India (Jablensky et a!., 1992). However in some cultures the 

prevalence varies slightly from the averaged estimate. For instance, African 

Caribbeans in the United Kingdom have higher rates of schizophrenia than other 

inhabitants of the European country (Calkins and Lacono, 2003). On the other hand 

the content of delusions may vary across countries, emphasizing regionally popular 

themes. 

Schizophrenia typically begins during adolescence or early adulthood, with females 

lagging behind the average age of onset in males by about five years. Although the 

disorder can begin abruptly, most individuals experience an extended period of 

impairment characterized by mild symptom expression and a decline in social, 

educational, or occupational functioning. The course is variable, with a minority of 

individuals recovering whereas most experience recurrent episodes interspersed with 

periods of partial remission or a chronic course characterized by incoherence, 

unwavering delusions and recurring hallucinations. Although the prevalence of 

schizophrenia in men and women is believed to be the same, men appear to 

experience a more chronic course. The course and outcome of schizophrenia may be 

more favorable in developing than developed nations perhaps because the cultures of 

developing countries are characterized by more intact families and community 

networks, fewer job related demands and greater acceptance of the unconventional 

beliefs and behavior characteristic of affected individuals (Calkins and Lacono, 2003). 
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The precise etiology and pathophysiology of schizophrenia remains unknown. Till to 

date no agreement regarding the pathophysiology of schizophrenia has been reached 

among experts. However, several etiological theories have been proposed, including 

developmental (Homing et a/., 2002) or neurodegenerative processes (Lieberman et 

a/.,1999), neurotransmitter abnormalities (Garbutt et a/., 1983; Aghajanian et a/., 

2000), viral infection and immune dysfunction or autoimmune mechanisms (Noy et 

a/., 1994; Fontana et a/.,1980). In addition, there is substantial evidence for a genetic 

predisposition to schizophrenia (Mowry et a/., 2001; Mueser et a/., 2004). 

Nevertheless, various designs of genetic studies also indicate the role of 

environmental factors because the concordance rate for the monozygotic twins who 

grew up in a very similar surrounding is far less than 1 00% (Prescott and Gottesman, 

1993). 

Diverse immune dysfunctions have been reported in schizophrenia for over three 

decades (Muller et a/., 2004). Immune aberrations possibly raised by viral infections 

during the pre-, peri- or postnatal phase have thus been described in schizophrenia 

(Munn, 2000). The presence of immunological abnormalities in schizophrenic 

patients as in proven autoimmune disorders had led many researchers to suspect that 

schizophrenia may be due to autoimmune processes (Ganguli eta/., 1993) triggered 

by one or more environmental factors in predisposed subjects (Matthysse and 

Matthysse, 1978). It has been observed that schizophrenia shares similarities to 

autoimmune disorders in clinical course, epidemiology and inheritance. In addition, 

many autoimmune disorders, such as systemic lupus erythematosus (SLE) and 

graves'disease frequently present with psychosis. Such fmdings have also added to 

speculation regarding putative autoimmune mechanisms in schizophrenia, such as 

antibody mediated activation of dopamine receptors (Printz et a/., 1999). It was 

suggested that viral infections and /or autoimmune reactions against central nervous 

structures may play an important role in the pathogenesis of the disorder (De Lisi, 

1986; Kirch, 1993). 

With recent advances in technology and an increased understanding of the immune 

system, autoimmune theories of schizophrenia have once again become a major focus 

of research. Although direct evidence of autoimmune mechanisms is still lacking, 

observed alterations in cellular and humoral immunologic elements in patients with 
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schizophrenia are similar to those documented in known autoimmune disorders 

(Ganguli et 1993; Kirch 1993). These include increase (Masserini et al., 1990) or 

decrease (Nyland et al., 1980;Coffey et al., 1983) lymphocyte population, 

morphological changes in lymphocytes (Fessel et a/.,1963), altered levels of CD4+, 

CD45RA+ T cells, CDS+ T cells (Cazzullo et a/.,1998), CD5+ B cells (Printz et al., 

1999), altered levels ofiL-2 (Becker et al., 1990; Barak et al., 1995) IL-6 (Ganguli et 

al., 1994; Akiyama et al., 1999), IFNy (Rothermundt et al., 2000; Arolt et al., 2000) 

increased levels of antiviral antibodies (Kaufinann et al., 1983) and association of the 

particular HLA antigens with schizophrenia. Several workers have reported the 

elevated level of C-reactive protein (Fan et al., 2006; Dickerson et al., 2007; Singh et 

al., 2008), in schizophrenic patients, thus it has been hypothesized that some kind of 

inflammatory process may play role in the etiology of schizophrenia. 

Since the HLA system governs the immune responses, HLA genes were implicated in 

the etiology of schizophrenia. Various research groups have observed the association 

between the class I HLA genes and schizophrenia viz. HLA-A*Ol (Lahdelma et al., 

1998), HLA- A *02 (Rudduck et al., 1984), HLA-A *9 (Goudemand et a/.,1991) HLA

A*23 (Ivany et a/.,1983)HLA-A*24 (Asaka et a/.,1981) B*17, B*27 and CW*2 

(Rudduck et a/.,1984). Recently HLA-A*03 have been found to be associated with 

paranoid schizophrenia among the Bengali population of Siliguri (Debnath et al., 

2005). HLA class II antigens is also found to be associated with schizophrenia such as 

DRB1 *04 (Wright et a/.,1996) HLA DRl(Sasaki et a/.,1999). The results of HLA 

study have been largely contradictory in studies where schizophrenia has been 

regarded as a single uniform disorder but more consistent when the patients have been 

differentiated into specific subtypes of schizophrenia (Goudemand et al., 1981). In 

such a study heterogeneity between the four clinical subgroups was found for HLA 

A*03 and BW*35 (Rudduck et al., 1984a). On the other hand statistically significant 

ethnicity-based variability in the HLA allele frequency and genotype inheritance 

pattern has been reported, suggesting that polymorphisms within these HLA genes 

may be responsible for the ethnic-based difference in schizophrenia. Further, the non 

agreement of results may be due to the fact that schizophrenia is generally considered 

as a single disease process. Much current research points to the heterogeneity of 

schizophrenia (Graver et al., 2003). Pulver (2000) has described schizophrenia as a 
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syndrome with 'genetic heterogeneity' having susceptibility loci at several different 

chromosomal regions. 

Even after the century old research, still a common agreement has not come regarding 

the etiopathology of schizophrenia. Most of the research in this aspect had been 

carried out in the Caucasian population and some Mongolian population. In India very 

few such studies have been reported so far. To our knowledge till to date the 

investigation has not been carried out to find out the role of immune system in the 

etiopathology of schizophrenia in Indian schizophrenic subjects. 

The present investigation is mainly focused on the circumstantial evidence of 

autoimmunity and intends to study the role of immune system in the etiopathology of 

schizophrenia in the schizophrenic patients of Siliguri and edjoing areas. The study 

also aims to test the validity of the "autoimmune hypothesis" of schizophrenia in the 

patients. The parameters of immune system such as HLA Class I genes, Thl and Th2 

cytokines lL-2 and lL-6, CD4+ and CDS+ cells have been considered to shed the 

light in the autoimmune basis of schizophrenia. Further, C-reactive protein, an 

inflammatory marker has also been studied to throw light in the role of inflammation 

in the manifestation of the disorder. Demographic characteristics of the patients were 

also studied to investigate the role of environmental factors in the etiopathology of the 

disorder. 
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