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Serologic Detection of Anti Toxoplasma gondii Infection in Diabetic Patients
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Background: Toxoplasmosis is caused by the Toxoplasmagondii parasite. The parasite is intracellular and can result in severe complications
leading to death inimmuno-deficient patients in particular. Diabetes is an important factor that increases susceptibility and risk of various
infections in the host.

Objectives: The present study focused on the serologic detection of Toxoplasma gondii infection in diabetic patients.

Materials and Methods: Through a case-control study, overall 184 serum samples including 91 from diabetic cases and 93 from healthy
non-diabetic controls were investigated. Cases and controls were matched for age and gender. Serum samples were tested for sugar by an
enzymatic method, and IgG antibodies were tested against Toxoplasma gondii by ELISA method.

Results: The prevalence of IgG antibodies against Toxoplasma gondii in diabetic patients and healthy controls were 60.43% and 38%
respectively. Risk of toxoplasmosis infection in diabetic patients with was two folds higher than healthy controls (RR=2.21,95% CI;1.6 -3.7,
P=0.001).

Conclusions: Diabetes may be caused by Toxoplasma gondii. Presence of T. gondii in the pancreas at the same time could directly undermines
the pancreas cells. When B cells are destroyed, insulin secretion would then be affected. Probably the destruction of T. gondii affects nervous
system and damages pancreatic cells leading to increased risk of diabetes.
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1. Background

Toxoplasmosis is a disease caused by the protozoan par-
asite Toxoplasma gondii. Up to one third of the world's hu-
man population is estimated to be carrying a Toxoplasma
infection and the life cycle of this parasite plays a huge
role in its easy transmission (1). Only a minority develop
serious clinical disease, such as congenital or cerebral
toxoplasmosis is associated with an immature and a defi-
cient immunity. So the parasite can be considered as the
major cause of central nervous system infections in pa-
tients with congenital toxoplasmosis and AIDS (2, 3). The
important role played by CD8 T cells in control of Toxo-
plasma gondii infection (4). Immune protection against
many intracellular pathogens including viruses, bacteria
and protozoa is provided by robust CD8 T-cell responses.
Naive CD8 T cells are found in lymphoid tissues where, af-
ter infection, they encounter an antigen-presenting cell
(APC) (5). The APC presents pathogen-derived antigens
and provides the appropriate signals to T cells to cause
their activation. This activation leads to the proliferation,
differentiation, and acquisition of effectors functions of
the antigen-specific CD8 T cell. Activated antigen-specific

CD8 T-cell effectors functions include secretion of cyto-
kines IFNy and TNFa and cytotoxicity, which promote
further development of adaptive immunity and control
pathogens (6-8).

Effects of Toxoplasma gondii on central nervous system
has been defined by multiple foci of enlarging necrosis
and microglial nodules (9).The immune-histo-chemical
studies have investigated the distribution of lesions in ver-
ity of animal tissues that are experimentally inoculated
with T. gondii (10, 11). During acute phase of toxoplasmosis,
tissue necrosis may be found in various organs including
lung, liver, spleen, heart and pancreas (12). In the chronic
infection, necrosis always often found in brain and eye. Im-
muno-histo-chemical techniques have already been used
to investigate the distribution of lesions and protozoa in
young piglets that were experimentally inoculated with
T. gondii. According to WHO; diabetes is a chronic disease
that occurs when the pancreas does not produce enough
insulin, or when the body cannot effectively use the insu-
lin it produces Hyperglycaemia, or raised blood sugar, is
a common effect of uncontrolled diabetes and over time

Implication for health policy/practice/research/medical education:

Destruction of the pancreas may be occurs in toxoplasmosis infection. Thus Toxoplasmosis has also been implicated as a possible contributing factor in
chronic pancreatitis also the inadequacy of insulin secretion, sustained blood and increased urine sugar.
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leads to serious damage to many of the body's systems, es-
pecially the nerves and blood vessels (13).

Diabetes increases the host’s sensitivity and risk of sus-
ceptibility to various infections (14). Based on statistics,
the number of people diagnosed with diabetes was in ex-
cess of 2.5 million within the age range of 25 to 64 in 2007
(15). It is predicted that 366 million would suffer from
diabetes around the world in 2030 (16). The present study
shows correlation diabetes and toxoplasmosis. Cur-
rently, the levels of IgG and IgM antibodies in serum can
easily be measured using available techniques (17). Sero-
logic methods are techniques used to measure the level
of infection to Toxoplasmasis in humans and animals.
Amongst these methods, the most common techniques
are ELISA and IFA or indirect immuno-florescence (18).

2. Objectives

The present study aimed to investigate the effects of
Toxoplamasis on uncontrolled diabetes and on the level of
outbreak of infection in patients, depending on age, with
differing immune systems and dietary habits. Hence, the
level of IgG antibody against Toxoplasma gondii in the se-
rum of diabetic patients is measured.

3. Materials and Methods

Through a case-control study, overall 184 serum samples
including 91 from diabetic patients and the remaining 93
from healthy non-diabetic controls were investigated.
Cases and controls were matched for age and gender.
Once sampling was performed, the level of glucose (FBS)
was read employing an enzymatic method. In this meth-
od, 10 landa serum and 1ml of designated solution was
mixed and left for 10 minutes at 37 °C Benmary to be incu-
bated. Then the results were read using Spectrophotome-
ter at wavelength 545nm. Serums were then keptat-20 °C
for ELISA testing. Finally, the level of IgG antibody against
Toxoplasma gondii was measured using the ELISA method
and an IgG Toxoplasma Gondii kit provided by the Pishtaz
Teb Zaman Co. with 100% sensitivity and 99% specificity.
The proposal of the present study was approved by the
Baghiyatallah University Ethical Committee.

4. Results

The abundance distribution for 184 studied samples is
demonstrated in Table 1. A positive IgG Toxoplasmosis was
observed in 60.43% and 38.7% of diabetic cases and health
controls respectively (Table 1). Overall, 54.54% and 45.46%
of the diabetic categories were females and males respec-
tively.

Table 1. Abundance Distribution ofToxoplasmosisCases

Category No + Toxoplasmosis, No. (%)
Diabetic Cases 91 55(60.43)
Healthy Controls 93 36(38.7)
Total 184 91(49.6)
702

It is found that 24 patients of the diabetic category had
glucose levels of 200 - 300 mg/dl which is perceived to be
more abundant than the other 2 glucose levels, i.e. 140 -
200 and 300 - 400 mg/dl (Table 2).

Table 2. Glucose Level (FBS) andToxoplasmosisinfection

Glucose levels (Mg/dl) +Toxoplasmosis, No. (%)
140-200 18(32.7)

200-300 24 (43.6)

300-400 13(23.6)

Total 55(100)

Risk of toxoplasmosis infection in diabetic patients
with was 2 folds higher than healthy controls (RR = 2.21,
95 Cl;1.6 -3.7,P=0.001) (Table 3).

Table 3. Proportional Distribution ofToxoplasmosisbetween
Diabetic and Non-Diabetic People

Diabetic Cases, No. Non-diabetic
Controls, No.

Toxoplasmosis

Positive 55 38
Negative 36 55
Total 91 93
Risk estimation (RR=2.21,95Cl;1.6 -3.7, P=0.001)

5. Discussions

This investigation was carried out with a density of more
than 1.20 (units). Overall, 60.43% of diabetic patients and
only 38.7% of non-diabetic controls were positive for the
Toxoplasmosis gondii antibody. Therefore, these findings
suggest that Toxoplasmosis patients are more susceptible
to be diabetics than those without. Destruction of the
pancreas occurs in three phases of Toxoplasma gondii:

1. Hyperactive phase (hyper-period) in which g-cell de-
struction of nerve cells and less interference in the insect
in a hyperactive state of the pancreas, insulin secretion is
sometimes excessive, often resulting in low blood sugar,
or a too low blood sugar, this stage is often during ado-
lescence.

2. Disordered phase (compensatory phase), in which
neurons and pancreatic f-cells have a considerable
amount of damage, under normal circumstances, secre-
tion of insulin will be inadequate, the body will start the
compensatory function. Thus, this phase of insulin secre-
tion over time, when few in the disordered state.

3. Decline phase (recession), in which nerve cells and
p-cells destruction of more compensatory function
reached its limits (19).

Arecent experimental study has described that pancre-
atitis due to Toxoplasmosis in cats. Toxoplasma Gondii &
Amphimerus Pseudofelineus are microbial agents associat-
ed with the disease (20). A stimulative effect of insulin on
Toxoplasma gondiireplication in cells (in vitro) has recent-
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ly been reported. The number of tachyzoites increased
rapidly, with insulin concentrations of between 102 and
107! ug/ml (21). Several studies have reported diabetes in-
sipitus in particular (22-24), and other diseases such as
Alzheimer (25) in patient with congenital toxoplasmosis.
The tissue necrosis in pancreas during acute toxoplasmo-
sis has also been reported (26).

The present study is limited by confounding factors as-
sociated with diabetes mellitus. We have been trying to
reduce confounders by epidemiological approaches such
as individual matching and by setting inclusion and ex-
clusion criteria according to latest definitions of diabetes
by the World Health Organization. Thus, Toxoplasmosis
has also been implicated as a possible contributing fac-
tor in chronic pancreatitis also the inadequacy of insulin
secretion, sustained blood and increased urine sugar. By
further destruction of Toxoplasma gondii series of compli-
cations such as blindness, diabetic foot, coronary heart
disease, and hypertension are expected.
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