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Background: Toxoplasma gondii is an important opportunistic parasite in immunocompromised people. On the other hand, diabetes is
a systemic disease which affects the immune system and minimizes cellular and humoral immunity and thus diabetic patients have an
increased susceptibility to protean infections.
Objectives: The aim of the current study was to determine the serum levels of toxoplasma antibodies in diabetic patients.
Patients and Methods: In this cross-sectional study, 205 serum samples were collected from diabetic patients referred to diabetes center
in Ali Asghar Hospital in Zahedan (southeastern Iran). We evaluated the levels of IgG and IgM antibodies against T. gondii in the patients'
sera using the Enzyme-Linked Immunosorbent Assay.
Results: A total of 205 blood samples obtained from diabetic patients (42 men and 163 women with age range 13 - 60 years) were examined
for the presence of toxoplasma antibodies. Among patients, 60 cases (29.3%) were seronegative and 145 patients (70.7%) were seropositive,
included 53.145 (36.6%) (IgG+, IgM+) acute phase, 72.145 (49.6%) (IgG+, IgM-) chronic phase and 20.145 (13.8%) (IgG-, IgM+) false positive. The
relationship between diabetes and toxoplasmosis was evaluated using the chi-square test (P < 0.05). The difference between age, gender,
meat consumption, Fasting Blood Sugar (FBS) and the presence of toxoplasma antibodies was statistically significant (P < 0.05). There was
no relation between optical disease and abortion with infection. The highest seroprevalence rate of T. gondii IgM and IgG antibodies was
observed in the group of women.
Conclusions: Diabetes and consumption of half-cooked meats increase the chance of toxoplasmosis. Thus, it is recommended to study
the serum level of antibodies against toxoplasmosis in diabetic patients and repeat it periodically.
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1. Background

Toxoplasma gondii is an obligate intracellular protozoan
parasite, capable of infecting all warm-blooded animals,
and can cause a severe disease in pregnant women and
immunocompromised individuals. It can take several
different forms: the oocyst, the tachyzoite and the cyst
(1, 2). Primary infection is usually subclinical but sometimes leads to chorioretinitis, or may damage the fetus if
acquired during pregnancy (3). Diabetes like Human Immunodeficiency Virus (HIV) or other immunodeficiency
disorders can lead to opportunistic infections. There are
several reports demonstrating that diabetic patients
have an increased susceptibility to many specific infections such as toxoplasmosis (1, 4, 5). Other infections also
occur with increased severity and are associated with an
increased risk of complications in patients with diabetes (4, 5). Animals and humans are intermediate hosts
for replication of T. gondii. Humans are infected via con-

taminated water, half-cooked meat and vegetables that
are not disinfected. Parasites will proliferate within the
host cells lysing them, eventually. They can disseminate
through the body via blood circulation and infect any
cells. Fetus through the placenta of infected mothers
can acquire infection (6). Severe clinical signs in the infected infant are more commonly observed in offspring
of women whose infection was acquired in the early of
gestation. In the case of infection in the first trimester of
pregnancy, incidence of transplacental transmission is
low (15%), but the disease can be severe in neonate. When
infection occurs in third trimester, incidence of transplacental infection is high (65%); however, infant is usually
asymptomatic at birth. Therefore, early and accurate diagnosis of toxoplasmosis can make an important contribution to the prevention and control of the disease, especially in people who are at risk (6). Many serological tests
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including the latex agglutination test, Enzyme-Linked
Immunosorbent Assay (ELISA), Indirect Fluorescence Antibody (IFA) and hemagglutination tests have been used
in the detection of antibodies against T. gondii (7). Diabetes Mellitus (DM) is one of the most important diseases
in the world and accounts for 90% of cases of diabetes
globally (8). According to the America Diabetes Association (ADA) diabetes were divided into two types: type 1
and type 2. Type 1 juvenile diabetes is known to be often
acute insulin-dependent and more likely to present with
diabetic ketoacidosis. But, patients with type 2 diabetes
are not susceptible to ketoacidosis and insulin concentrations around a reference value or more of the range
can be observed, but they are insulin resistant. Obesity is
associated with the disease and most people in the age
of 40 years suffer from this disease and the affected organs of their body are damaged (8). In type 2 diabetes,
often as a result of obesity, deficiency in insulin secretion
occurs (8). In the acute phase of toxoplasmosis, 80% of
healthy hosts are without clinical symptoms. Only 20%
of people, including children and adults show signs and
symptoms of infection. Parasite tissue cysts in hosts such
as lung, liver, spleen, heart and pancreas may contribute to maintenance of immunity against reinfection (9).
When individuals become immunocompromised, the
latent infection can progress and led to a severe disease.
Several clinical cases have been reported in diabetic patients such as central nervous system toxoplasmosis and
congenital toxoplasmosis (10, 11). Totally, the percentage
of serological positive cases was found to increase with
increasing age and usually after the age of 25 in both genders are the same (12). The seroprevalence rates of toxoplasma antibodies have a wide range as follows: Brazil
66.3% (13) India 49.52 % (14), Thailand 28.3 % (15), Turkey
49.4% (16), and France 43.8% (17). Obvious differences in
the prevalence rates of toxoplasmosis in different areas
are because of geographical climate, diet, and alimentary
habits. In dry areas, toxoplasmosis is less prevalent than
in hot and damp areas (18).

2. Objectives

The purpose of this study was to investigate the presence of specific antibodies against T. gondii infection
among people with diabetes in Zahedan, southeast of
Iran, using the ELISA method.

3. Patients and Methods
3.1. Selection of Patients

This cross-sectional study was performed on diabetic
patients referred to diabetes center of Ali Asghar Hospital
in Zahedan (southeastof Iran) during six months, from
July 2014 to January 2015. All patients who were referred
to the diabetes center and would like to contribute in our
study were questioned about demographic characteristics, abortion (for women), cooking and consumption of
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meat and ocular discomfort. Medical examination was
done by a general practitioner who evaluated diabetic
patients in this center. To confirm the diagnosis of diabetes, biochemistry tests such as hemoglobin A1C (Hb A1C),
Fasting Blood Sugar (FBS), and sulfo-salicylic acid test (3%)
(to detect urine protein) were measured in the Ali Asghar
laboratory. Two hundred and fifty patients regardless of
the type of diabetes had been evaluated during 6 months.
For serological tests, two mL of blood sample was collected without EDTA anticoagulant. All tubes centrifuged at
3500 - 4000 rpm for five minutes. Serum samples were
kept at -20°C until the start of the experiments.

3.2. An Enzyme-Linked Immunosorbent Assay

In this study, serum samples were analyzed for IgG and
IgM antibodies by ELISA method using available kits (EIA3519 and 3520, DRG instrument GmbH, Germany). Briefly,
one of the wells of the plate ELISA kit as blank considers.
Next were added 100 µL of standards, positive, negative
controls and samples into selected wells plates. The wells
were incubated for 60 minutes at room temperature. At
the end of 60 minutes, the contents of the wells were
drained and then washed 5 times with wash solution. Except the blank well, 100 µL of the enzyme conjugate was
added into each well and incubated for 30 minutes at
room temperature. Then, contents of the wells were emptied and the wash cycle was repeated. To all wells, 100 µL
of TMB (tetra methyl blue) substrate solution was added
and incubated for exactly 15 minutes at room temperature in the dark. For stopping the reaction 100 µL of stop
solution was added. Absorbance plate wells were read at
a wavelength of 450 - 620 nm with a plate reader within
30 minutes. To calculate the mean absorbance values, all
samples were duplicated. For interpretation of quantitative results in this study, IgG antibody levels greater than
14.5 IU/mL were positive. Toxoplasma IgM antibodies
were detected in subject's diabetic IgG positive and levels more than 1.1 UL/mL was considered positive. Chronic
toxoplasmosis, including IgG+ and IgM- and positive IgG
and IgM were determined as an acute toxoplasmosis.

3.3. Data Analysis

Data were analyzed using SPSS software (version 18). The
chi-squared and Fisher's exact tests were used to compare
the seroprevalence values, related to the characteristics
of the subjects. P < 0.05 was considered as the level of significance.

4. Results

two hundred and five patients with diabetes (42 men
and 163 women, the mean age of 13 - < 60 years and mean
± SD of 53.4 ± 13.32) were included in our study. Their serum samples were analyzed for T. gondii IgG and IgM antibodies using the ELISA method. The results showed that
60 (205) patients (29.3%) were seronegative and 145/205
(70.7%) were seropositive including 53/145 (36.6%) (IgG+,
Int J Infect. 2015;2(3):e27595
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IgM+) with acute phase, 72/145 (49.6%) (IgG+, IgM-) chronic phase and 20/145 (13.8%) (IgG-, IgM+) false positive.
We considered IgG- and IgM+ false positive according
to Liesenfeld study; if the IgG is negative and the IgM is
positive, the IgM result should be considered to be a false
positive and the patient should be considered to be not
infected (19). A positive IgG and IgM toxoplasmosis was
observed in 61% and 35.6% of diabetic patients, respectively (Table 1).
Overall, 163 cases (79.5%) were female and 42 cases
(20.5%) were male. There was a significant difference
between gender (female) and toxoplasmosis (P < 0.05).

Among 169 women, 69 cases (42.3%) had a history of abortion and 94 cases (57.7%) did not have (Table 2). The results showed that 131 patients had fasting blood glucose
levels between 121 - 300 mg/dL (Table 3). Also, there was a
significant difference between FBS between 121 - 300 mg/
dL and the presence of toxoplasma antibodies (P < 0.05).
Patients were divided into three age groups, including 12
- 30 years, 31 - 60 and more than 60 years. There was a statistically significant relationship between patients with
age 31 - 60 years and presence of antibodies. Also, 43.9%
(n = 90) of the patients had consumed half-cooked meat,
which was statistically significant.

Table 1 . Prevalence of Antibodies IgG and IgM Anti-Toxoplasma gondii Among Studied Individuals a
Antibody
IgG

Positive

Negative

P Value

125 (61)

80 (39)

0.015

73 (35.6)

132 (64.4)

IgM
a Data are presented as %.

Table 2. Demographic Characteristics of Patients With Diabetes and Seropositivity of Toxoplasma Gondii a,b
Characteristics

Frequency

Gender
Male

Female

Age group, y
13 - 30

31 - 60
> 60

Optical Disease
Have

Don’t have

Abortion
Have

Don’t have

Meat Consumption

42 (20.5)

Diabetic with Anti-T. gondii

IgG+

IgM+

25 (20)

11 (15.1)

163 (79.5)

100 (80)

62 (84.9)

9 (4.4)

4 (3.2)

2 (2.7)

139 (67.8)

84 (67.2)

57 (27.8)

37 (29.60)

35 (47.9)

53 (42.4)

38 (51.2)
78 (38)

19 (26)

35 (47.9)
38 (52.1)

46 (36.8)

28 (38.4)

79 (63.2)

45 (61.6)

Half-Cooked

90 (43.9)

55 (44)

38 (52.1)

Cooked

81 (39.5)

45 (36)

21 (28.8)

Boiled

34 (16.6)

25 (20)

a P < 0.05 was considered as statistically significance.
b Data are presented as No. (%).

Table 3. Glucose Level and Toxoplasmosis Infection a
Glucose Levels (mg/dL)

60 - 120

121 - 300

> 300
Total

a Data are presented as No. (%).
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IgG+

+ Toxoplasmosis

0.034

0.008

52 (71.3)

72 (57.6)

127 (62)

P Value

0.91

0.075

0.016

14 (19.2)

IgM+

31 (24.8)

16 (21.9)

79 (63.2)

52 (71.3)

15 (12)

5 (6.8)

125 (100)

73 (100)

P Value
0.021
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5. Discussion
The prevalence rates of diabetes and toxoplasmosis
are high in Iran (4, 20) and many countries around the
world (5, 13-17). Considering this and also the importance
of the complications and impairment of the cellular and
humoral immunity resulted from diabetes, this study
aimed to investigate the serum levels of toxoplasma antibodies in diabetic people for the first time in Zahedan,
southeast of Iran. The results of the present study showed
that 145 cases (70.3%) among 205 diabetic subjects were
seropositive. The results were higher than Shirbazou and
Gocke studies. Shirbazou and colleagues showed that
60% of diabetic patients had specific IgG antibody against
T. gondii (4) and 56% of diabetic patients in Gokce study
were positive for IgG (5). There are a number of factors
such as duration of diabetes, severity of noninfectious
complications, abortion, optical disease, comorbidity,
coinfection and meat consumption which can lead to
acute infection in diabetic patients and also severe complications of disease. The highest seroprevalence rate
of T. gondii IgM and IgG antibodies was observed in the
women of old age. This is in accordance with the data
obtained from previous studies carried out in different
geographical settings (21, 22). This may be an indicator of
high infection risk at early adolescences; also, older individuals have higher susceptibility to be exposed to many
risk factors for T. gondii infection during their lives than
younger individuals. As a result, a statistically significant
correlation was found between the age and toxoplasmosis. These results were in accordance with the results of
Sarkari study (23). Experimental studies had shown the
presence of necrotic lesions and disseminated inflammation in various organs (20, 24, 25). Tissue staining
has frequently confirmed the presence of tachyzoites in
these lesions. Furthermore, in a human study, a patient’s
death due to acute toxoplasmosis pancreatitis has been
reported. Involvement of pancreas by disseminated toxoplasmosis has been described in other studies on diagnostic pathology and clinical correlations of parasitic
infections (20, 24, 25). Immunocompromised hosts, especially those with deficient cellular immunity, are at risk of
reactivation of the chronic infection and dissemination,
with the occurrence of fulminating disease like as sometimes reported in diabetic patients (11). Immunocompromised persons such as human immunodeficiency
virus-infected individuals, organ transplant recipients,
and patients with cancer are particularly susceptible to
toxoplasma infections (7). The most frequent protozoan
causing opportunistic infections in immunocompromised individuals is T. gondii Infection in humans usually
occurs via consumption of cysts in undercooked meat.
A significant decline in toxoplasma seroprevalence has
been reported in many developed countries during the
last decades and this phenomenon has been attributed
to the introduction of modern farming systems resulting
in a lower prevalence of toxoplasma cysts in meat with
4

an increased use of frozen meat by consumers, which decreases the number of cysts in the meat (26, 27). In this
area (Sistan and Baluch Province) due to consumption of
infected meat (not well-cooked) and hygiene failure, we
observe an increased rate of infection in the population.
Our research found that there was a significant relationship between the consumption of half-cooked meats and
toxoplasmosis in the population studied. The high prevalence of toxoplasma antibodies can be rooted in the culture of some people who would like to eat half-cooked
meats in the form of grilled, especially in Balouch race.
Since the course of toxoplasmosis cannot be fully controlled in diabetes patients, it is suggested to study the
serum level of antibodies against toxoplasmosis in this
group of patients and repeat it periodically.
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