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6.1. SUMMARY & CONCLUSIONS

Delusional disorder, the contemporary conceptualization of paranoia, is an 

uncommon condition characterized by the presence of one or more nonbizarre 

delusions and the relative absence of associated psychopathology. Delusion has 

attracted enormous attention because it occurs in a large number of psychiatric as 

well as medical conditions. No systematic research on paranoia took place for more 

than half a century and modem investigations into delusional disorder are only 

beginning to appear. The etiopathology of delusional disorder is unknown. 

Hereditary factors and association with inherited personality factors may play a 

part, but theories of psychological maldevelopment suggest that this is at most a 

secondary influence. However, there is an urgent need for the study of extended 

case series utilizing modem neurophysiological and neuropsychological 

investigative methods.

In the present investigation, a set of four different disorders were 

considered, all of which had delusion as one of the symptoms. Amongst these 

disorders only delusional disorder is monosymptomatic i.e. it represents delusion 

as the only symptom while other three disorders possess multiple symptoms of 

which delusion is one of them. The interesting aspect of this investigation was to 

study etiological basis of delusion in delusional disorder as well as other three 

disorders like PS, EA and MCD.

The objective of the present investigation was two folds. In one way, it was 

speculated that like schizophrenia -  a closely related thought disorder, it may 

involve some autoimmune mechanisms and for this purpose genetics of HLA 

system was considered. HLA system comprises polymorphic class I and class II 

loci, of which mostly but not exclusively genes of class II locus are considered for 

understanding autoimmune basis. The peculiarity of these regions are the high 

degree of polymorphism of most loci, that is, these loci encode a multitude of alleles 

which have evolved to fight a multitude of microbial factors. In the present study, 

HLA-Class I genes were considered because HLA-A loci is juxtaposed to a non-
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classical HLA locus i.e. HLA-G which is involved in the protection of the 

trophoblast.

It is known that when linkage and association studies fail to establish 

susceptibility gene, the alternative approach is to explore for chromosomal 

alteratioris which may help to identify susceptibility locus. It was thought that some 

gross chromosomal alteratioris nught be involved in the etiopathology of such 

disorders. The advantage of such study is that it may help to locate the major 

gene(s) or gene locus influencing the disease trait. Many recent investigations 

attempted to relate psychiatric disorders with visible morphological markers like 

eye tracking behavior, velo cardiofacial syndrome - a sort of mental retardation by 

implicating gross chromosomal rearrangements.

In the present investigation, HLA Class I polymorphism has been studied in 

100 delusional disorder patients and equal number of age and gender matched 

healthy controls, 50 unrelated patients with paranoid schizophrenia and equal 

number of healthy donors and a total number of 30 unrelated patients belonging to 

both the groups, early Alzheimer's Disease and Mood Congruent Delusion along 

with 30 healthy donors separately for both the groups. The healthy donors in all the 

cases were matched for all the sociodemographic variables.

Short term lymphocyte culture was done for preparing metaphase 

chromosmes. Chromosomes have been subjected to GTG banding for analysing the 

possible chromosomal alterations. For this purpose a total number of 30 unrelated 

patients with delusional disorder, 20 patients belonging to each group i.e. PS, EA 

and MCD have been employed. An equal number of healthy donors corresponding 

the number of each patient group and matched for different sociodemographic 

variables have been considered.

HLA Association studies

HLA Class-I association studies yielded interesting results in all the patient 

groups. Delusional disorder as well as paranoid schizophrerua is strongly 

associated with HLA-A3 gene. It may be conceived that A3 gene may directly
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confer the susceptibility to these conditions or in Iir\kage with other HLA or non 

HLA gene(s) may influence the susceptibility. The two disorders may also have 

etiological overlapping. However, the formation of delusion in the other two 

disorders i.e. EA and MCD are in no way related to the previous conditions.

Chromosomal study

No chromosomal abnormality was evident in our subjects. Though few 

studies have documented that there are involvements of chromosomal anomaly in 

psychiatric disorders, the results were largely inconsistent. These observations 

suggest that the genetic complexity of these disorders make it more difficult to 

draw conclusions in this regard than it is for a single gene disorder where disease 

trait is caused by a single gene locus. As our sample size was small, an extensive 

study should be carried out before suggesting the involvement of any chromosomal 

alterations. Investigation on a large sample size was not possible, as delusional 

disorder is comparatively an xmcommon condition. The collection of large samples 

would require further extended period of time which can be taken up in future.

Suggestive Conclusion

i) A strong association of HLA-A3 with delusional disorder has been 

confirmed in this study using PCR-SSP typing. HLA-A3 gene may be used 

as a biological marker of delusional disorder. As the pattern of HLA alleles 

are determined in the offsprings contributed both by the mother and father 

which persists through out the life time, it can be assumed that A3 gene may 

act as trait marker for the disorder.

ii) Paranoid Schizophrenia bears several symptomatological overlappings with 

delusional disorder and both are considered as 'thought disorder'. The high 

incidence of HLA-A3 gene in delusional disorder and paranoid 

schizophrenia suggests that they are genetically linked.

iii) The incidence of A3 was not significant in the patients with early 

Alzheimer's disease and mood congruent delusion. Though these two

_______disorders represent delusion as one of the predominant symptoms yet they
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are not thought disorders. MCD is a mood disorder and EA is an organic 

disorder. From our observation, it can be said that the formation of delusion 

in non-thought disorders may have separate etiological underpinnings,

iv) The sociodemographic data of our study represents that persecutory 

delusion is the most common type among Indian Bengalee population 

followed by jealous type. The prevalence or clustering of delusional 

disorder as well as paranoid features in the first degree relatives of the 

patients with delusional disorder is quite high and thus strengthen the 

involvement of genetic factors in paranoid disorders.

v) Chromosomal studies of the patients did not reveal any structural 

abnormalities and thus rule out the involvement of any gross chromosomal 

alterations responsible for the disease trait.
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6.2. HYPOTHESIS EMERGED OUT FROM THE OBSERVATIONS
FOR FUTURE DIRECTIONS OF RESEARCH ON THE
ETIOLOGICAL FACTORS OF PARANOID DISORDERS

Involvement of autoimmune processes in schizophrenia has been studied 

for last 60 years and till now there has not been ample evidence to support the 

autoirrvmune hypothesis of schizophrenia. It is much easier to v^ork with 

schizophrenia as the incidence is much higher than delusional disorder and also the 

diagnostic validity is more reliable in case of different subtypes of schizophrenia.

Many factors like genetical, immunological, neurodevelopmental, 

environmental, psychological malformation, microbial infections etc. may act in 

combination and influence the trait. Evidence from twin and adoption studies have 

highlighted the importance of interaction between gene and environment in the 

etiology of mental disorders. Advances in the field of molecular genetics have 

raised hopes of more rapid progress in this field of investigation (Cooper, 2001). 

Firm knowledge on both genetic and environmental factors are still fragmentary. 

Better definition and classification of environmental hazards, and closer inter

disciplinary cooperation, may be needed in future.

To our knowledge, the present study is the first of its kind where we have 

considered delusional disorder separately and compared it with diverse group of 

diseases. This preliminary study having first hand report may open a new vista in 

the field of psychiatry which needs more attention.

These association studies though presently make no assumptions about the 

mode of inheritance, but holds promise of great potential for future directions of 

research. Delusional disorder is a complex disease for which susceptibility may be 

determined both by environmental and genetic factors. Because numerous as yet, 

uncharacterized genes unlinked to the MHC may provide predisposing genetic 

factor, but MHC genotype is a necessary for its versatile attributes in Biology and 

Medicine. Therefore, it is premature to propose specific etiological hypotheses. 

Nonetheless, our finding is of great interest. It suggests that, at least in the Indian 

Bengalee population, a genetic factor (a specific type of HLA) may play a role m the 

development of delusional disorder.
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HLA generally plays a critical role in controlling the infections and other 

immune functions. Successful elimination of infection depends mainly on 

successful presentation of microbial antigens by HLA molecules, that is, on 

inherited HLA alleles. We were interested in the HLA-A locus because it could give 

a lead to the further investigations of closely linked genes like HLA-G (Fig. 27) 

involved in the protection of the trophoblast. Apart from HLA-G, another locus 

HLA-E, also in close neighbourhood of HLA-A, appear to be very good candidates 

for further investigations as both these genes are polymorphic and play an 

important role during embryogenesis. HLA-G is selectively expressed only on the 

extravillous cytotrophoblast in the placenta, especially during the first trimester of 

pregnancy (Kovats et al, 1990). HLA-G are also expressed by activated immune cells 

in adults. The apparent capacity of HLA-G to block or inhibit function of 

alloreactive T-cells and NK cells suggest that HLA-G may serve an important 

protective function in placenta in addition to its antigen presenting capability 

(Mitsuishi et al, 1997). HLA-G induces apoptosis of NK and T cells as they trigger 

immune reactions against developing fetus.
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Fig. 2 7 : Showing location of different classical and non classical HLA-Class I Loci
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Studies have provided some evidence that cytokines also play an important 

role in the development of central nervous system tissue (Merrill & Jonakit, 1995). It 

is well known that immune cell subpopulations are the major source of cytokines 

like neuroti'ophin-3 (NT-3), brain derived neurotrophic factor (BDNF), lL-2, IFN-y 

and dopamine required for the proper development of CNS. Irifected immune cell 

subpopulations may fail to protect embryonal brain development or fail to produce, 

for example, BDNF (Besser & Wank, 1998). It is strongly established that prenatal 

infections like pneumonia, diphtheria, measles, polio and varicella etc. are 

associated with schizophrenia. Moreover, in utero exposure to maternal agents, 

including rubella during first trimester (Brown et al, 2000b) and to maternal 

respiratory infections in the second trimester (Brown et al, 2000a) have also been 

associated with increased risk for schizophrenia. However, the pathogenic 

mechanism by which utero infection might produce schizophrenia is unclear.

With the above stated background, following hypothesis (Commimicated 

for publication in Nature Neuroscience, 2005) may be made regarding the 

etiopathological basis of the paranoid disorders.

A. Prenatal infections are common in all developing countries including 

India. Prenatal infections occurring during the first trimester may be checked by 

HLA-G as it exclusively expresses itself during this period and by its ability to 

present peptides to T-cells. Alternatively, HLA-G may also resist microbe mediated 

MHC class 1 degradation, that would make the infected cells as poor targets for T 

cell mediated killing.

B. Prenatal infections during the second and third trimester may escape 

HLA-G mediated immune surveillance because of down regulation of HLA-G 

expression during this period. Infected immune cell subpopulations fail to release 

cytokines required for proper CNS development and subsequently lead to neuronal 

injury in the early life that interferes with normal brain maturation. Infections of 

such cell populations in adults could modulate or disturb the neurotrophic system 

and thereby mfluence neuronal adaptive responses.
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Upon compiling these views, it may be suggested that prenatal infections may 

disturb the immune homeostasis during early embryonic life. This might render 

immune assault to the former, and the developing brain may receive certain wrong 

signals towards the formation of aberrant architecture of the brain. The whole 

interactions between the effects of infections on immune cell populations and CNS 

development may either directly or indirectly be regulated by the HLA-G 

molecules. Evolutionarily the expression of HLA-G was made to protect the 

trophoblast by shutting down different immune effector mechanisms. However, 

infections during this period may misregulate the expression of HLA-G and thus 

developing brain is assaulted by immune system. HLA-G may play the 

conventional role of antigen presentation to T cells during the early life but in adult 

condition the repetition of the same infection may implicate classical HLA 

molecules as well as HLA-G. The interesting phenomenon is that the HLA-A is 

closely linked to HLA-G and strong and selective A/G linkage disequilibria with 

most of the HLA-A alleles may result in the expression of novel A/G haplotypes. 

For understanding the underlying mechanisms which influence the development of 

disease trait like delusion, schizophrenia etc., further investigations on HLA-A and 

HLA-G are highly recommended.

Hell, there are no rules here. We’re trying to accomplish something
-THOMAS EDISON

124


