
Introduction

Toxoplasma gondii (T. gondii) is an incredibly
successful parasite responsible for a neglected
parasitic disease, toxoplasmosis, which differs
extremely in its clinical form, ranging from
asymptomatic cases to fatal consequences in
population [1,2]. It is estimated that as at least one-
third of the world’s humans are infected with
Toxoplasma parasite in both developed and
developing countries [3].

Toxoplasmosis is an inflammatory disease that
Th1-type immune response with the contribution of
pro-inflammatory cytokines and a humoral response
which results in production of specific anti-
Toxoplasma antibodies detected during infection
[4]. The production of these pro-inflammatory
cytokines, restrict reproduction of T. gondii
tachyzoites, but the protozoa forms a chronic stage
by organization of cysts in toxoplasma infected
individuals. These tissue cysts stay frequently
dormant in the body and may become reactivated
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later in life [5]. With the knowledge advance of
Toxoplasma parasite and its relationship with the
immune system, it has already been noted that
toxoplasmosis may contribute to the development of
many autoimmune disorders through immuno -
logical cross-reactivity between the parasite and
components of host tissues [6].

Rheumatoid arthritis (RA) and systemic lupus
erythematosus (SLE), the chronic autoimmune auto-
inflammatory disorders, characterized with the
production of auto-antibodies and systemic effects
that the genetic and environmental factors often
affect the emergence of diseases [7–10]. There is also
reports from previous studies that showed the
relationship between Toxoplasma infection and
autoimmune diseases such as RA and SLE [8,11,12].

Due to lack of information about the status of T.
gondii infection in patients with autoimmune
diseases in the region and also no vaccine is
presented to barricade toxoplasmosis in individuals;
the present study was attempted, for the first time, to
survey Toxoplasma infection among new patients
suffering from autoimmune diseases (RA and SLE)
who referred to the subspecialty clinics (Mostafavian
and Tooba) in Mazandaran Province, Sari, north of
Iran. 

Materials and Methods

Ethical approval

This survey was acquiesced by the joint Ethical
Committees of Mazandaran University of Medical
Sciences (Ethic No. IR.MAZUMS.REC.1398. 5627).

Study design and study population

This cross-sectional study was included the
patients with defined clinical forms of RA and SLE
diseases (as new case), referred to subspecialty
clinics (Mostafavian and Tooba) in Mazandaran
Province, Sari, northern Iran, between April 2019
and February 2020. Baseline data which included
demographics, age, sex, place of residence, marital
status, level of education, underlying disease,
keeping the pets and type of disease (RA/SLE) were
collected into a questionnaire. Then, blood samples
were collected from 272 and 33 patients with prior
diagnosis of RA and SLE, respectively, in tubes
containing k2-EDTA as anticoagulant and
centrifuged at 3,000 rpm for 3 min. Afterward, the
plasma and buffy coat were accumulated at -20°C
for further examination.

Serological assay

The presence of specific IgG antibody against T.
gondii was explored using a commercially available
enzyme-linked immune sorbent assay (ELISA) kit
(PishtazTeb, Iran), based on the manufacturer’s
protocol. The status of toxoplasmosis was
determined according to the formula on the kit. The
results > 1.1 was considered positive. 

Molecular assay

T. gondii DNA were extracted from the 305
specimens according to the phenol chloroform
isoamidalcol method [13]. Then, Conventional-PCR
(PCR) was done by forward primer F 5′-CGCT CA
GGGAGGAAGACGAAAGTTG-3′ and reverse
primer R 5′-CGCTGCAGACACAGTGCATCTG G
ATT-3′, amplifying a 529-bp fragment of gene RE
with master mix (12.5 μl; Fermentas) mixed with 4
μl of the extracted DNA to accede an ultimate
content of 25 ml comprising 7.3 μl distilled water
and 0.6 μl of each primer at a concentration of 1
pmol/μl. Then, 32 cycles were performed in a
thermocycler (Corbett Research, Sydney, Australia)
at 94°C, for 3 min by 1 cycle (initiation
denaturation), 94°C for 30 s (denaturation), 55°C
for 30 s (annealing), 72°C for 20 s (extension), 30
cycles and 72°C for 7 min 1 cycle (final extension).
Subsequently, PCR product was analyzed by
electrophoresis on 1% (w/v) agarose gel in Tris-
borate-EDTA at 85 V for 25 min and observed using
UV transillumination after staining with Safe
View™ DNA Stains (Applied Biological Materials,
Inc.).

Data analysis

Statistical analysis was analyzed using SPSS
software (version 23.0). Frequency of data was
showed in percentages (%). The extended Fisher
test and Chi square test was used to exam
statistically significant differences for parametric
data. A P-value of less than 0.05 was considered
statistically significant.

Results

Out of 305 RA and SLE patients, consisting of
23 males and 282 females, IgG seropositivity were
detected among 105/272 RA (38.6%) and 11/33
(3%) SLE patients (P=0.55), more common in
females (95.70%) than in males (4.30%) and in
51–60 years old patients (37.10%) in rural
populations (62.07%). Also, 20% of seropositive
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Table 1. Demographic characteristics and anti-Toxoplasma specific IgG antibody results of RA and SLE patients in
Mazandaran, northern Iran

Characteristics Overall
T. gondii IgG

P-value
Negative Positive

Gender

Male 
Female

23 (7.50) 
282 (92.50)

18 (9.50) 
171 (90.50)

5 (4.30) 
111 (95.70)

0.09

Age

<20 2 (0. 65) 0 (0.00) 2 (1.70) 0.03*

20–30 15 (4.90) 11 (5.80) 4 (3.45)

31–40 42 (13.80) 32 (16.95) 10 (8.60)

41–50 59 (19.35) 37 (19.58) 22 (18.95)

51–60 98 (32.13) 55 (29.10) 43 (37.10)

61–70 69 (22.62) 46 (24.35) 23 (19.85)

>70 20 (6.55) 8 (4.23) 12 (10.35)

Residential place

Urban 124 (40.65) 80 (42.30) 44 (37.93) 0.44

Rural 181 (59.35) 109 (57.60) 72 (62.07)

Marital status

Married 290 (95.00) 181 (95.75) 109 (93.95) 0.48

Single 15 (5.00) 8 (4.25) 7 (6.05)

Education

Illiterate 59 (19.35) 39 (20.63) 20 (17.25) 0.06

Elementary 89 (29.20) 45 (23.80) 44 (37.93)

Secondary (High school) 121 (39.65) 79 (41.81) 42 (36.20)

Callegiate level 36 (11.80) 26 (13.76) 10 (8.62)

Past medical history

Diabetes mellitus 46 (15.10) 28 (14.80) 18 (15.51) 0.11

Kidney failure 15 (4.90) 13 (6.88) 2 (1.72)

Cardiovascular 22 (7.20) 10 (5.30) 12 (10.36)

Cirrhosis of the liver 1 (0.32) 0 (0.00) 1 (0.86)

Hypothyroidism 19 (6.22) 14 (7.40) 5 (4.32)

Asthma 4 (1.31) 2 (1.06) 2 (1.72)

None 198 (64.95) 122 (64.56) 76 (65.51)

Keeping cats

Yes 134 (94.80) 73 (38.60) 109 (93.95) 0.01*

No 171 (5.20) 116 (61.40) 7 (6.05)

Type of disease

RA 272 (89.20) 167 (61.4) 105 (38.6) 0.55

SLE 33 (10.80) 22 (66.7) 11 (33)



subjects had diabetes mellitus. Furthermore,
seropositivity was higher in patients who kept cats
(93.95%).

A significant difference was observed between
the IgG seropositivity and age (P=0.03), and IgG
test result and keep pets (P=0.01). Table 1 displays
the comparison of demographics data in IgG
seropositive and seronegative groups in 272 RA and
33 SLE patients. Surprisingly, PCR outcomes were
positive in 23 of 116 (19.8%) and in 37 of 189
(19.6%) IgG seropositive and seronegative groups,
respectively (P<0.0001). Overall, 19.7% (60/305)
of enrolled patients, whether serology positive or
negative, were PCR positive.

Discussion

Based on the previous studies, a high prevalence
of chronic toxoplasmosis (59%) was reported in
northern Iran [14]. In this project have focused on
the serological and molecular prevalence of
toxoplasmosis in autoimmune diseases (RA and
SLE), in this regain for the first time. In the present
study, consistent with the findings of other studies,
autoimmune diseases were more common in
females (95.70%) than in males (4.30%); although a
significant difference was not observed according
gender. In Ismail et al. [15] study 83% of
autoimmune patients were female. Also, Nikpour et
al. [16], in a systematic review reported that SLE is
particularly prevalent in Australian women in
childbearing age.

In this study of 305 subjects, anti-Toxoplasma IgG
was positive in 38.6% and 33% RE and SLE patients
respectively, although a significant difference was
not observed between two groups.

In a study recently evaluated by Ismail et al.
[15], of 90 autoimmune disease Saudi patients anti-
Toxoplasma IgG was positive in 22.2% cases and a
highly significant difference was observed between
case and control groups (P<0.001).

Serological detection is the primary method for
the diagnosis of T. gondii-specific antibody, which
indicate earlier exposure. Therefore, molecular
methods are recognized as critical diagnostic too
with high sensitivity and specificity, especially for
acute toxoplasmosis diagnosis [17]. In our
investigation, T. gondii DNA was detected in 19.6%
of seronegative patients by molecular diagnosis
indicated the acute stage of the infection. The
presence of T. gondii most possibly represent a
parasitaemia in the peripheral blood or recent

infection [18]. Therefore, these patients needed to
be monitored in this regard and should be subjected
to treatment. Also, both anti-Toxoplasma IgG and
PCR negative cases (80.4%) have no signal of prior
exposure to T. gondii parasite and consequently
have a high risk of infection. Therefore, they
will need serial testing and follow-up. Moreover,
80.2% of patients showed no evidence of T. gondii
infection by PCR, though IgG antibodies were
detected. This situation most possibly represents a
long standing immunity against parasite [18].  

Given that toxoplasmosis can be as a risk in
patients with RA and SLE, reactivation of the
toxoplasma cysts during treatment of these patients
with immunosuppressive drugs cause severe
consequences, toxoplasmic encephalitis and even
activation of immune modulators in these cases
[19–21]. Also, consumption of immunosuppressive
drugs by these patients blocking the secretion of
TNF-α [4,5], a Th1 response cytokine that plays a
significant role in the resistance to acute and chronic
Toxoplasma infection [22,23]. On the other hand,
recent treatments with anti-TNF-α, leads to brain
toxoplasmosis in RA patients [21].  

Moreover, the activation of some toll-like
receptors and inflammatory response in T. gondii
infection enhances manufacture of autoimmune
antibodies [24]. Furthermore, T. gondii parasite
increases the expression of interleukin 17 in
infected individuals. This cytokine is involved in the
pathogenesis of many autoimmune illnesses and
thus a significant relationship between toxo -
plasmosis and autoimmune diseases can be
explained [21,25]. All these factors, can contribute
to the progression of chronic diseases quickly and
cause an acute toxoplasmosis that threaten the
patient’s life [26].

Cats are the key animal species that can excrete
environmentally resistant oocysts especially in a
warm and humid areas and thus play a pivotal role in
the epidemiology of T. gondii infection [27–30]. In
humans, accidental ingestion of sporulated oocysts
shed in soil and consumption of raw or undercooked
meat containing T. gondii tissue cysts are the main
routes of transmission [31,32]. Therefore, in patients
with RA and SLE diseases, prevention and screening
programs and so treatment of toxoplasmosis should
be given more consideration.

In conclusion, given the possible role of
toxoplasmosis in incidence and aggravating the
symptoms of the RA and SLE diseases, in addition
to the serologic tests, PCR based technique is
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recommended early and true detection of recent T.
gondii infection in these patients. Also, further
studies will be necessary to clarify the new
mechanism pathogenesis of T. gondii in the
development of autoimmune diseases.
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