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Abstract 
Background and Aims: Borna disease virus (BDV) is well known as a neurotropic virus, 

however, its role in human neurological diseases such as schizophrenia and bipolar disorder 

is still unclear. In this study, we aimed to investigate the BDV genome in such patients in 

Golestan province, North of Iran.  

Materials and Methods: RNA was extracted from peripheral blood mononuclear cells 

(PBMCs) from 250 people (125 patients with bipolar disorder (94.5%) and schizophrenia 

(3.1%) and 125 sex and age-matched healthy blood donors). Demographic information was 

collected through a questionnaire. RNA-driven cDNA was used for further BDV P40 genome 

tracking by Polymerase Chain Reaction (PCR).  

Results: Only one sample (1/125; 0.8%) of a female patient with bipolar disorder found to be 

positive for BDV P40. No significant family history of the disease found in both groups of 

patients. Seven patients with bipolar depression disorder (5.5%) had a history of animal 

contact. 

Conclusions: No BDV genome has been detected in the blood samples of the patients 

admitted to the hospital section of psychiatry in Gorgan city. Despite other genetic and 

environmental factors involved in psychiatric disorders, the serological study will give us a 

better insight of BDV prevalence in the region. 

Keywords: Borna disease virus, P40, Reverse Transcriptase Polymerase Chain Reaction, 

schizophrenia, bipolar depressive disorder. 

 

Introduction* 

 
orna disease virus (BDV) is a single-

stranded, negative sense, non-

segmented, enveloped, RNA virus, 

belonging to Bornaviridae family. BDV is a  

neurotropic virus, which causes non-cytolytic  
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disease in central nervous system in vertebrates 

such as hours, sheep, cat, and etc. (1). 

This virus transmission has been shown to be 

through the discharge and saliva (2, 3). Based 

on the different conditions of the immune 

system as well as the age of the host, BDV 

causes several central nervous system disorders 

(4). For example, BDV induces the immune 

response in rat’s infected brain cells with 

dynamic abnormality. This virus can induce 

persistent infection causing cognitive disorder 

in newborn rats (5). 
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Psychiatric patients show similar psychological 

symptoms as an animal model. Therefore, 

transmission of the virus from infected animal 

to humans is controversial (2). Observed 

behavioral disorders in the BDV-infected 

animals have led to the possibility of associa-

tion of this virus in human with psychotic 

disorders (6). Moreover, previous studies on 

human brain and peripheral blood mononuclear 

cells have demonstrated BDV is infectious for 

human and can be associated with the neuro-

psychiatric disorder (7). Antibodies against 

BDV proteins have been detected in 14.4% of 

schizophrenic patients by Waltrip et, al. (8). 

There is a possible relationship between BDV 

and affective disorder such as bipolar, and 

major depression (9). Amesterdam et. al show-

ed the presence of anti-BDV antibody in 4.5 % 

of patients with affective disorder (10). Bode 

et, al. have shown 20% of the patients with 

major depression had a positive result using 

serologic measurement anti-BDV antibodies in 

hospitalized groups (11). 

Considering the importance of mental 

disorders and their impacts on quality of life 

and possibility of association with BDV, there 

is a vacancy for an extensive research on such 

association and subsequent prevention and 

treatment. In the present study, we have 

examined peripheral blood mononuclear cells 

(PBMC) of the bipolar depression and schizo-

phrenia patients for the BDV-p40 gene. We 

found no relation between the presence of 

BDV RNA and schizophrenia in the North of 

Iran. 

 

Methods 
 

125 patients diagnosed as a bipolar major 

depressive disorder or schizophrenia cases at 

the psychiatric department of the “5th Azar” 

Hospital, Gorgan were selected for the present 

study. 125 healthy blood donors were invited 

to the research from the Gorgan Blood Center, 

as the control group. The control group was 

matched regarding the sex and age parameters 

to the patient group. Self-concerns were 

obtained from both patients and control groups 

for voluntarily entrance to the research. 

Positive tests for viral hepatitis B and/or C 

infection were considered as exclusion criteria. 

RNA Extraction from PBMC. Whole blood 

used for RNA extraction using RNxPlus kit 

(SinaGene, Iran) according to the kit protocol. 

RNA integrity has assessed by reading optical 

density (OD). 

cDNA synthesis and PCR protocol. One 

microgram of extracted RNA was applied in 

BioNeer cDNA synthesis kit using random 

Hexamer primers according to manufactured 

protocols. cDNA products employed as a tem-

plate for BDV p40 gene PCR amplification by 

using specific primers (table 1). A plasmid 

vector containing BDV-p40 region was bene-

fited as a PCR positive control (Gifted from 

Dr. Majid Bouzari the University of Isfahan). 

Thermal cycles were as described previously 

(12). 

Phylogenetic tree construction and polymor-

phism. IQTREE web server (13) was used for 

constructing the accurate phylogenic tree. 

BDV sequencing data was aligned with 

NCBI’s GeneBank database (14). The result 

has been applied for further pairwise local 

alignment, in the ClustalW using CLC sequ-

ence viewer v7 (15). Ultrafast branch support 

analysis with bootstrap 1000 has performed on 

the aligned data. iTOL webserver has 

employed for tree visualization (16). P40 poly-

morphism (s) investigated by alignment of the 

sequenced gene with consensus P40 sequence 

of GenBank sequence.  

Approval of the ethics committee. Golestan 

University of Medical Science’s ethical 

committee has approved this study ethnically 

(approval code of 25181693102114). 

Statistics analysis. The chi2 statistical analysis 

was performed using SPSS 16.0 software 

package. (95% CI).  

 

Results 

 

The case group consisted of 121 patients with a 

diagnosis of bipolar major depressive disorder 

and 4 patients with a diagnosis of schizo-

phrenia confirmed by a psychiatrist, including 

45 females and 80 males. Tow bipolar depre-

ssion cases had psychiatric disease histories in 

their family.  
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Fig.  1.  Phylogenic tree of the p40 obtained here showing close similarity with other records of human isolated BDV 

genome. 

 

 

Fig.  2.  Multiple Sequence Alignment of MF448520 with BDV p40 consensus sequence obtained from GenBank. 
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Furthermore,animal contact was reported in 

seven bipolar depression cases. 101 cases were 

urban and 24 rural area residents.  

The control group consisted of the same 

number of sex and age-matched healthy indivi-

duals. The selected control group were inter-

viewed and examined and had neither animal 

contact nor psychiatric disorders in their 

family. BDV RNA was detected in one 44 

years old woman with bipolar depression only. 

There was no animal contact or psychiatric 

disorder history in her family.  None of the 

control group samples showed BDV-RNA. 

PCR product of the unique BDV positive case 

was then sequenced to draw the phylogenic 

tree (Figure 1). The P40 sequence has submi-

tted to GenBank with the accession number of 

MF448520. The sequencing result has shown 

similarity with sequences recorded in the 

GenBank corresponding to human isolate BDV 

genome.  

As demonstrated in figure 2, 21 variations have 

observed at the nucleotide level. Only 3 sub-

stitutions have found at the amino acid level. 

The substitutions were V91C, H92S, and 

E262D. 

 

Discussion 
 

Epidemiological studies have been shown that 

the Borna virus may be a possible etiology for 

a psychiatric disorder. 

Several studies have conducted to examine the 

relationship between the BDV infection and 

human psychiatric disorders. The genome of 

this virus was isolated from psychiatric 

disorder patients in some countries. Therefore, 

the present study was designed to explore the 

presence of Borna virus infection in our 

country. 

Several factors may affect the study of the 

Borna virus-induced psychiatric disorders 

including age, gender, type of disease and the 

viral genome. 

Kubo et, al in Japan, conducted a research for 

BDV-p24 in 54 patients with psychiatric 

disorders and 27 healthy control. they have 

reported a prevalence of 44% of the Borna 

virus RNA presented in the patients that 24% 

in healthy control group (17). In Japan, Tusji 

et. al, have reported no positive BDV infection 

in 229 patients with psychiatric disorders, 

using RT-PCR and western blot(18). However, 

Fukuda et. al have found BDV-p24 and p40 

RNA in 9% of patients with a mood disorder (4 

out of 45) and 2% in control blood donors (1 

out of 45) (19).Naks et. al (2004 -2007) have 

studied 198 mental disorder patients in Korea 

using the nested RT-PCR method. They have 

found no trace of viral p40 RNA in any 

samples (20). 

Same as the present study, Miranda et. al in 

Brazil have tested BDV-p24 RNA in PBMC 

samples of 30 patients (19 with the behavioral 

disorder and 11 psychiatric disorder) and 30 

controls. They have found the BDV-p24 RNA 

in 33% (10 out of 30) of patients and 13% of 

the control group (21). 

Henrich et, al in Germany have evaluated titer 

of specific antibodies in three groups of psy-

chiatric disorder, schizophrenia, and affective 

disorder. 43.5% of 94 patients were reported to 

be seropositive for BDV, where all of the 

control group samples were negative (22). 

 

Conclusion 
 

Our results could not conclude significant 

prevalence of BDV genome among psychiatric 

patients or healthy individuals. Therefore, 

further serological tests are required to confirm 

the results of this study. 
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