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Abstract

An increasing amount of evidence suggests that the pathophysiology of schizophrenia is associated with

the abnormal immune system, and cytokines may be important in schizophrenia. Among these cytokines,

interleukin-1h may play a role in the pathogenesis of the disease. In the present study, we investigated the

genetic association between a TaqI polymorphism in interleukin-1h gene (IL-1h) and schizophrenia by

restriction fragment length polymorphism (RFLP) analysis among 132 Chinese families of Han descent. The

transmission disequilibrium test (TDT) did not demonstrate an allelic association with schizophrenia. Our

results suggested that the TaqI polymorphism in IL-1h gene might not confer increased susceptibility for

schizophrenia.
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Introduction

Schizophrenia is a severe psychiatric illness characterized by disturbance of thought, hallucinations

and delusions. Family, twin and adoption studies strongly evidenced genetic susceptibility and a pattern

of inheritance belonging to the class of multifactorial complex disorders (Kendler, 1988). Many

hypotheses have been made to explain the pathophysiology of schizophrenia and accumulating evidence

suggests that aberrant immune function may be implicated in the pathogenesis of this severe disease

(Ganguli et al., 1994; McAllister et al., 1997).

Cytokines have been the recent focal points of immunological research in schizophrenia. They are

expressed by neuronal and glial elements in the central nervous system and regulate normal and

abnormal brain development (Mehler and Kessler, 1997; Merrill, 1992; Vitkovic et al., 2000). Several

lines of evidence indicate that proinflammatory cytokines may be important in schizophrenia (Gilmore

and Jarskog, 1997). In particular interleukin-1h (IL-1h) has been shown to modulate neuronal and

glial cell growth during prenatal brain development in the human and rat’s brain (Zhao and Schwartz,

1998) and plays a key role as a differentiation factor promoting maturation of mesencephalic

progenitor cells into dopaminergic neurons (Potter et al., 1998). Therefore there is a need to determine

whether IL-1h gene is associated with schizophrenia. Nucleotide search through the website (http://

www.ncbi.nlm.nih.gov/) indicates that a TaqI polymorphism (rs 1143634) occurs in position 105

amino acid of IL-1h gene, which is a synonymous change (Phe 105 Phe). Although it is a ‘‘silent’’

site in which it has no effect on the gene product, this single nucleotide polymorphism (SNP) may still

be informative, for example by being in linkage disequilibrium with a causal locus for schizophrenia.

Therefore it is valuable to investigate the possibility that this polymorphism site at the IL-1h locus

may be associated with schizophrenia.
Methods

Subjects

Schizophrenic patients and their biological parents were recruited for the present study at the Institute

of Mental Health, Peking University, China. All the subjects were Chinese of Han descent. All patients

met the ICD-10 criteria and underwent a structural clinical interview. Of the patients, 79 (59.8%) were

male and 53 (40.2%) female, aged from 16 to 43. The mean duration of illness was 70 months. The

clinical symptoms of patients were assessed by a trained psychiatrist using the Positive and Negative

Syndromes Scale (PANSS) (Kay et al., 1987).

All the subjects gave informed consent for the genetic analysis. Peripheral blood samples were

obtained from subjects and genomic DNA was extracted using the phenol-chloroform method.

Genotyping

The TaqI polymorphism was genotyped by the PCR-based RFLP analysis for all subjects. The

DNA sequence containing the SNP was amplified with a pair of primers, 5VGCTCAGGTGTCCTC-
CAAGAAATC 3V, and 5VCAGGCAGGGAAACCAGGATG 3V. The predicted length of PCR products

was 293 bp. PCR amplification was performed in 25-Al reaction volume containing 10 mM Tris-HCl



Table 1

Genotype distributions and allelic frequencies of the TaqI polymorphism

Genotype distributions Allele frequencies

TT TC CC T C

Patients 2 7 123 11 253

Parents 4 21 239 29 499

Total 6 28 362 40 752
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(pH 8.3), 50 mM KCl, 1.5 mM MgCl2, 0.001% (w/v) gelatin, 200 AM of each dNTP, 0.4 AM of each

primer, 1.0 unit of Taq DNA polymerase, and 40 ng genomic DNA. The conditions used for PCR

amplification included an initial denaturation at 94 jC for 5 min, followed by 35 cycles at 94 jC for

30 s, 60 jC for 30 s, 72 jC for 40 s and a final elongation at 72 jC for 10 min. A 15-Al aliquot of the
PCR product mixtures was completely digested with 5 units of Taq I and then separated on an agarose

gel.

Statistical analysis

The transmission disequilibrium test (TDT) (Spielman et al., 1993) was applied to analyze allelic

association in family trios consisting of father, mother and affected offspring with schizophrenia,

where preferential allelic transmission from heterozygous parents to affected offspring is tested by

applying the (b � c)2/(b + c) statistics and the X2 (McNemar test). The null hypothesis of no

association indicates that each allele carried by a heterozygous parent has a 50% chance for

transmission to an affected child. If the allele plays a causal role in the development of the disorder,

then its transmission should exceed 50%.
Results

The genotype distributions and allelic frequencies were presented in Table 1.

Of the 132 families, 1 family had 2 heterozygous parents, and 19 families had 1 heterozygous

parent. Among 264 parents, 21 were heterozygous, and transmitted 7 T and 14 C to their affected

offspring with schizophrenia. The TDT was calculated using families with heterozygous parents. And

the TDT analysis revealed that the differences in transmission were not statistically significant (XTDT
2 =

2.333, P = 0.12) (Table 2).
Table 2

The transmission disequilibrium test (TDT)

Transmitted allele Non-transmitted allele Total

T C

T 0 7 7

C 14 19 33

Total 14 26 40
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Discuss

In this study, we found no association between the Taq I polymorphism in IL-1h gene and

schizophrenia in Chinese people. This finding might suggest that the Taq I polymorphism in IL-1h
gene do not play a major role in conferring susceptibility to schizophrenia. However, more than one

data set indicate that serum IL-1h was significantly different between schizophrenic patients and

controls (Maes et al., 1997), and IL-1h has been revealed to modulate the release of dopamine and

norepinephrine in several brain regions (Lacosta et al., 1998). Therefore it does not necessarily

mean that our study ruled out the role of IL-1h gene in schizophrenia. First, as the information of a

SNP is limited, it is not enough to represent the total information of the gene. Secondly, in our

study the heterozygosity of this TaqI polymorphism site was low, and only 20 families could be

analyzed, which factually affected the statistical power. So in order to make clear the role of Il-h in

schizophrenia, then the genotyping of other SNPs and haplotype analysis in large scale sample

would be required.

In addition, previous data suggest that the allelic status at IL-1h and IL-1Ra genes may show

cooperative effects in simultaneous evaluation (Hurme and Santtila, 1998). Therefore further studies are

needed to investigate other polymorphic sites in the IL-1 gene cluster, including IL-1h, IL-1h, IL-1
receptor genes for interdependent associations with schizophrenia.
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