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ABSTRACT   
Background: a series of epidemiological, clinical and 
laboratory findings suggest an autoimmune process 
in schizophrenia and include, among others, high titers 
of various autoantibodies in the sera of patients. anti-
ribosomal P antibody is known to exist in systemic 
lupus erythematosus (Sle) patients with a psychiatric 
presentation, including psychosis, rationalizing the 
examination of its existence in patients with schizophrenia. 

Methods: Sera of 59 patients, 48 diagnosed with 
schizophrenia and 11 diagnosed with a schizoaffective 
disorder, were examined for the presence of anti-
ribosomal P antibody titers using eliSa. the control 
group consisted of 94 healthy subjects with similar age 
and gender distribution. 

Results: anti-ribosomal P antibody titers were below 
cut-off level in 58 patients and borderline in one patient, 
similar to the low titers of the control group. 

Conclusions: Previous investigations have demon- 
strated high specificity for anti-ribosomal P antibody 
in Sle patients with psychosis. in view of the results of 
this study, however, anti-ribosomal P antibody is not a 
biological marker for schizophrenia. 
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sub-unit and are capable of penetrating cells and induc-
ing apoptotic changes, which lead to inhibition of specific 
cytokine secretion (1-8). Various reports have established 
anti-P-R as highly specific for SLE with a prevalence of 
6-46%, while they only rarely appear in other autoimmune 
disorders (4, 9-13). Nonetheless, their major importance 
is related to the strong correlation between their pres-
ence and central nervous system (CNS) involvement in 
SLE patients (10, 14-23) and to their high sensitivity for 
SLE psychosis (4, 13, 21, 24). Animal studies have dem-
onstrated that anti-P-R can bind to the limbic area of the 
mouse brain and penetrate into neuronal cells in vitro. 
Furthermore, intra-cerebro-ventricular injection of these 
antibodies induces experimental depression-like models 
in naive mice (25, 26).

CNS involvement in SLE, often termed neuropsychiat-
ric SLE (NPSLE), is prevalent in 50-90% of SLE patients 
(27, 28). Despite the fact that out of the eleven criteria 
established by the American College of Rheumatology 
for the diagnosis of SLE, only one relates to CNS involve-
ment and refers to seizures and psychosis, a large variety 
of neuropsychiatric manifestations is mentioned in the 
SLE literature (24, 27-32). Pure psychiatric disorders are 
present in 15-75% of all SLE patients (32, 33), mainly 
adjustment disorder, anxiety disorders, mood disorders 
and psychosis (27, 29, 30, 32). In a minority of cases, the 
first presentation of SLE involves CNS symptoms and 
only few patients present solely with psychiatric symp-
toms (30, 34-37). Lim et al. (30) found that in patients 
with psychiatric presentation, depression was the most 
common symptom, while the rarest was psychosis. 

The most common disorder presenting with psycho-
sis in the general population is schizophrenia. This is a 
destructive and debilitating mental illness, affecting 1% of 
the population (38-41), in which no laboratory or imag-
ing finding is pathognomonic, nor does any single symp-
tom exist in all patients (40, 41). Several hypotheses relate 

InTRoduCTIon

Anti-ribosomal P antibodies (anti-P-R) are a unique 
group of autoantibodies found in the sera of systemic 
lupus erythematosus (SLE) patients. Anti-P-R target P0, 
P1 and P2 proteins are located on the eukaryotic ribosomal 
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to the pathophysiological process underlying schizophre-
nia, mainly the hyper-dopaminergic hypothesis, but also 
the neuro-developmental hypothesis, the psychosocial 
hypothesis, the viral hypothesis and the immune hypoth-
esis, the latter including the autoimmune hypothesis (38, 
39, 41). Various epidemiological, clinical and laboratory 
reports show strong support for the autoimmune hypoth-
esis in schizophrenia (42-52). Among these, repeated 
efforts have demonstrated a relatively high prevalence 
of autoantibodies in schizophrenic patients, including 
anti-dsDNA antibodies (Ab’s), anti-ssDNA Ab’s, anti-
cardiolipin Ab’s, antinuclear Ab’s, anti-histone Ab’s, and 
anti-cardiolipin Ab’s, some of which have evidently been 
found in a range of presumably autoimmune disorders, 
including SLE (42-47). Even though antipsychotic medi-
cations may induce the appearance of autoantibodies (48-
53), several reports have demonstrated the existence of 
autoantibodies, including anti-cardiolipin Ab’s, anti-DNA 
Ab’s and anti-Sm Ab’s and others, in drug-naive patients 
(53-56), excluding the possibility that all autoantibody 
findings are drug related.

In view of the correlation between anti-P-R and 
psychosis in SLE patients, and in view of the autoanti-
bodies often found in schizophrenia patients, we exam-
ined anti-P-R titers in patients with schizophrenia and 
schizoaffective disorder. 

MeThodS
The study was approved by our local Helsinki committee. 
Forty-eight schizophrenia and 11 schizoaffective disorder 
inpatients from the Be'er-Yaakov and Ness Ziona Center 
of Mental Health in Israel were diagnosed by a senior psy-
chiatrist according to the DSM-IV-TR diagnostic criteria. 
Patients were evaluated and examined in their wards, after 
signing an informed consent form approved by a local 
Helsinki committee. For psychiatric evaluation we used 
the Positive and Negative Syndrome Scale (PANSS). 

Eighteen patients were women, 41 were men. Their 
mean age was 39.66 years (S.D. = 11.97). Among the schizo-

phrenia patients, 26 were diagnosed as suffering from the 
paranoid subtype, 10 from the disorganized subtype, six 
from the residual subtype and four from the undifferenti-
ated subtype of schizophrenia. The sub-classification of two 
patients was difficult to establish at the time of the study. 
None were diagnosed with the catatonic subtype. 

The inclusion criteria were good Hebrew speaking 
skills, no prior or concurrent autoimmune or rheumatic 
disorder diagnosis and no cytotoxic-immunosuppres-
sive treatment in the month prior to our examina-
tion. Accordingly, since one paranoid schizophrenia 
patient was treated for leukemia with Mercaptopurine 
and Methotrexate, he was excluded from the study. 
Two patients had hypothyroidism and Celiac Disease, 
respectively, but were not excluded because no evidence 
was found in the medical literature correlating these 
diseases with anti-P-R. The age of the disease onset was 
determined as age of first hospital admission, in years. 
Six patients were hospitalized for the first time during 
the study period, five of whom were already treated for 
1–6 weeks prior to our examination. Since the evidence 
suggests that autoantibodies might appear in the sera 
of neuroleptic-treated patients after 3 to 13 months of 
drug treatment initiation (48, 49), these latter patients 
were considered as “not drug-treated,” solely for a clas-
sification purpose regarding autoantibodies induction. 

 One patient was examined 20 days after cessation of 
drug treatment, yet since neuroleptic-induced autoan-
tibodies disappear from the sera eight weeks after drug 
cessation (50), this patient was considered as “drug-
treated,” once more, for a classification purpose. We also 
recorded the country of birth, ethnic origin, cigarette 
smoking, suicidal thoughts and prior suicide attempts 
(data not elaborated in this paper). Table 1 summarizes 
some of the patients’ demographic data.

The control group included 94 healthy subjects with 
similar age and gender. This group comprised of 66 
males and 28 females, and had a mean age of 41.5 years 
(SD=12.11). There were no significant differences between 
the two groups on age and gender. No subject in the con-

Table 1. Demographic data of patients

legend: n=number of patients; SD=Standard deviation; nnD=number of  “not drug-treated” patients.

NNDMean age of disease onset (years) (sD)Mean age (sD)PatientsNDiagnosis

TotalFemaleMaleFemaleMale

1124.63 (7.39)24.93 (7.66)24.48 (7.25)38.46 (10.64)153348Schizophrenia

221.36 (5.07)19.67 (5.44)22 (4.77) 44.91 (15.51)3811Schizoaffective disorder

1324.02 (7.13)24.06 (7.6)24 (6.91)39.66 (11.97)184159total
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trol group was diagnosed with a psychiatric or an autoim-
mune disorder. 

Ten milliliters of peripheral venous blood was drawn 
from each subject, centrifugated at 2800 rounds per min-
ute for 15 minutes, after which the sera was vacuumed 
out and kept in Eppendorf tubes at -20°C temperature 
for a maximum period of two months before analysis. 
ELISA was used for establishing anti-P-R titers according 
to the manufacturer’s instructions (AESKU.Diagnostics 
GMBH, Germany). The cutoff level was 15 U/ml, above 
which APA titers were considered “positive.”

ReSulTS
The mean PANSS score was 82.97±12.6, ranging between 
53 to 110. No positive anti-P-R results were found, either 
in the patients’ group or in the control group. One sub-
ject from the patients’ group demonstrated a borderline 
anti-P-R titer of 17.32 U/ml (we refer to this result as bor-
derline as positive results are usually higher). She was a 
patient of Ethiopian origin in her first hospital admission 
and was also the youngest of all patients examined (21 
years old). Two other patients of Ethiopian origin did not 
demonstrate above cutoff level anti-P-R titers. Resulting 
from the overall low anti-P-R titers, it was not possible 
to establish a correlation between demographic data, 
PANSS scores and anti-P-R titers. Table 2 summarizes 
the mean anti-P-R titer results in the study sample. 

dISCuSSIon
Our aim was to examine the presence of anti-ribosomal 
P antibodies in the sera of schizophrenia and schizoaffec-
tive patients, based on two prior findings. 1) Autoimmune 
antibodies, including specific autoantibodies such as anti-
brain Ab’s, have been repeatedly found in sera of schizo-
phrenia patients (42-47). 2) Anti-P-R antibodies have 
been repeatedly found in sera of SLE patients in general 

and in NPSLE patients in particular, including those with 
psychiatric symptoms (13-21, 57). 

To our knowledge, after performing a Medline search, 
except in few very small control groups, anti-P-R anti-
bodies were not directly investigated in schizophrenia 
spectrum disorders thus far. Bonfa et al. (16) examined 
anti-P-R in the sera of 20 psychotic SLE patients. The 
control group included 13 psychotic patients without 
SLE, among whom there were manic patients, depressive 
patients and schizophrenia patients. They demonstrated 
high anti-P-R titers in 18 of the 20 SLE patients while 
anti-P-R titers were low in all of the control patients, 
including the schizophrenia patients. Press et al. (18) 
examined anti-P-R in 79 SLE pediatric patients, out of 
which 13 had SLE-related psychosis. The control group 
included 12 children with primary psychosis, unrelated 
to SLE. High anti-P-R titers were demonstrated in 5 of 
13 (38%) SLE psychotic patients, while all 12 control 
patients had low titers. As in these papers, we too failed 
to demonstrate high anti-P-R titers in schizophrenia and 
in schizoaffective disorder. 

Three possible drawbacks should be considered. First, 
most of our patients were chronic and drug treated. 
Nevertheless, we found low anti-P-R titers in the untreated 
group as well as in the drug-treated group. Second, since 
recruiting patients into the study required their informed 
consent, those with extreme paranoid ideations refused 
to give consent, practically excluding this important sub-
population from the study. Third, the patients examined 
in our study were all adults, relatively older, with a mean 
age of 40 years. Subjects’ age and the time course of their 
illness may both be important. 

Mendelovic et al. (43) asserted that the immune sys-
tem’s involvement in schizophrenia in general and anti-
bodies involvement in schizophrenia in particular, is not 
adequately understood. Moreover, it is not clear whether 
the latter expresses a primary pathophysiological process 
or a secondary reaction to endogenous or exogenous 
antigen stimulation, including brain antigens. Strous 
and Shoenfeld (47) point to the possible role of maternal 
viral infection in the induction of an autoimmune pro-
cess ultimately leading to schizophrenia. The hypothesis 
tying birth complications or a maternal viral infection to 
schizophrenia (38, 42) might also be crucial to the under-
standing of immunological phenomena in this disease. If 
indeed autoantibodies appearance is related to some early-
life pathological event or to a pathological event in close 
time proximity to disease onset, the immunopathological 
reactions may take place early and fade with time, after 

Table 2. Mean anti-P-R titer results according to 
psychopathology

SD=Standard deviation. U/ml=units per milliliter.

Diagnosis
Number  
of subjects

Mean APA titer  
(U/ml) (sD)

Schizophrenia 48 4.31 (2.91)

Schizoaffective disorder 11 5.78 (4.46)

total 59 4.58 (3.34)

Control group 94 4.24 (2.20)
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damage has already been done. In this respect, it is not 
unlikely that autoantibody assessment, such as anti-P-R 
analysis, will prove positive in a pediatric population with 
first episode schizophrenia symptoms, rather than in older 
chronically ill patients, like those examined in our study. 

ConCluSIonS
Sera of schizophrenia and schizoaffective patients exam-
ined in our study did not contain high titers of anti-P-R. 
The specificity of this auto-antibody in NPSLE patients 
as opposed to its absence in psychotic patients of schizo-
phrenia spectrum might very well point to a different 
mechanism underlying psychosis in different disorders. 
In this view, we join other authors (21, 58) in consid-
ering anti-P-R as a biological marker for SLE, used as 
a diagnostic tool to exclude SLE psychosis in psychotic 
patients. Yet, in order to establish the possible role of this 
autoantibody in both schizophrenia and in SLE, further 
research is warranted.
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