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Abstract

Background: Toxoplasma gondii is an obligate intracellular opportunistic protozoan parasite that can
infect different vertebrate hosts including humans. Cell mediated immunity has a crucial role in the
evolution of toxoplasmosis disease. TH1 cytokines and particularly, IFN-y plays an important role in
resistance to toxoplasmosis. Cytokines genes polymorphisms have been shown an association with
susceptibility to parasitic diseases.

Objective: the aim of this study was to detect the frequency in the gene encoding IFN-y (+874T/A) among
Toxoplasma gondii seropositive and seronegative pregnant women.

Methods: This study was included 94 pregnant women divided into two groups: anti T. gondii IgG sero-
positive group 44(46%) and anti T. gondii 1gG sero-negative group 50(54%). Presence and absence of
IFN-y A, and T alleles were detected by PCR using specific primers.

Results: The differences between A and T alleles distributions were not statistically significant between
the seropositive and seronegative pregnant women p value (>0.05), whereas T allele was slightly
increased among seronegative group.

Conclusion: a seropositive pregnant women that carrying a single A genotype could be associated with a
high risk of infection reactivation against T. gondii.
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Introduction

Toxoplasma gondii is an obligate intracellular
opportunistic protozoan parasite that can infect
different vertebrate hosts including humans ™!
Toxoplasma infection during pregnancy may
cause a wide range of clinical manifestations. In
immune suppressed patients, toxoplasmosis can
cause severe encephalitis by acute infection or
reactivation of latent infection 1

Acute and latent infections during pregnancy are
commonly diagnosed by the detection of anti-T.
gondii-specific 1gG and IgM antibodies and by the
avidity of T. gondii-specific antibodies 1!

In the immunity towards Toxoplasmosis IFN-y
was an important cytokines in resistant to
Toxoplasma infection® The effectors T cells
exert their function both by cytotoxicity and by
secretion of cytokines, especially IFN-y. The cell-
mediated immunity with resultant production of
IL-12 and IFN-y is essential to control infection
by T. gondii by restricting the multiplication of the
parasite during the acute phase and accelerating
the progression to the chronic phase!®
Furthermore, CD8, and CD4 T cells mediate long
term protection against reactivated diseases [
IFN-y produced by these cells are important to
activate infected cells to kill the parasites & %
There for immune competent individuals are
likely ignorant to reactivation of Toxoplasmosis.
IFN-y is a cytokine that is highly conserved, with
few allelic variations in its gene. A single
nucleotide polymorphism (SNP) located in the
first intron of the human gene for IFN-y at the
extremity 5’ adjacent to the CA repeated region
(IFNy+874 TIA polymorphism) influences the

secretion of this cytokine. Individuals carrying the
A allele are low producers of IFN-y 1%

A previous study has shown a correlation of
IFNy+874T/A

toxoplasmosis. The AA genotype showed an

polymorphism  with  ocular

increased frequency in individuals with ocular
findings™**!

This study was aim to evaluate the association
between the presence of polymorphism in the
gene coding IFN-y at position +874T/A among
anti T. gondii IgG sero-positive and sero-negative

pregnant woman.

Materials and methods

Ethical consideration

The ethical approval for this study was obtained
from the Ethical Committee of the Faculty of
Medicine, Jazan University. Informed written
consent was obtained from all participants prior to
involvement in the study.

Study type

The study type was cross sectional study.

Subject groups

A total number of ninety four pregnant women
attended maternity section in Jazan General
Hospital were included in this study, divided into
two groups: (anti T. gondii 1gG sero-positive
group 44(46%) pregnant women, and anti T.
gondii IgG sero-negative group 50(54%) pregnant
women) according to the anti-IgG screening
results for toxoplasmosis by ELISA technique as
mentioned recently by Ageely et al, (2014)1*?
Sample collection, and processing

Five mL of venous blood was collected aseptically
from 94 pregnant women, transported to the
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laboratory of the Medical Research Center Jazan
University. Then, serum was separated from the
whole blood by centrifugation at 3000 rpm for ten
minutes at room temperature, tested for anti-T.
gondii IgG antibodies using ELISA test Kit
(Human  Gesllschaft for biochemical and
diagnostic, Max Plank, Germany) following the
manufacturer’s instruction. Serum was considered
positive if it showed 1.4-fold higher than the
ELISA cut-off. The rest of the whole blood
sample was used for DNA extraction for IFN-y
AJT alleles testing.
Molecular Biology Test
DNA extraction
Procedure
DNA was isolated by the Promega Blood Kit Cat
No (Catalog NO 0000089642) according to the
manufacturer’s instructions.
Polymerase Chain Reaction (PCR) Assays
Allele Specific PCR
PCR was preformed according to Parvaneh, et al
(2009) ¥ with minor modification. The assay
targeted the A/T alleles at two different regions,
260bp bands correspond to IFN-y A or T allele
and the 100 bp bands correspond to universal gene
of gamma interferon (Internal control).
Primers sequences used in this study
> Antisense primer (260 bp corresponded to
IFN-y): TCA ACA AAG CTG ATA CTC
CA.
» Sense for T allele sequence: 5- TTC TTA
CAA CAC AAAATC AAATCT-3
> Sense for A allele sequence: 5° - TTC
TTA CAA CAC AAAATC AAATC- 3.

» Internal control amplifies a human f-
globin sequence (100 corresponded to f-
globin):

BG-forward: ACA CAA CTG TGT TCA CTA
GC.

BG-reverse: CAA CTT CAT CCA CGT TCA CC.
PCR reaction

Procedure

The reaction mix with a total volume of 20 pl
included:

One pl of dNTPs, 3 ul of Mgcl2, 0.5ul of Taq
DNA polymerase and 1 pl from each specific
(antisense primers, and sense for A or T allele),
0.5 pl of each internal control primers BGF and
BGR, 3 pl of buffer, 7.5 ul of distilled water,
followed by the addition of 2 ul of the template
DNA, the mixture was gently mixed, and then
transferred to the PCR machine.

Amplification procedure

Amplification was done in PCR machine
(MULTIGENE) included initial denaturation at 95
°C for 2 min followed by two loops; loop 1 which
consisted of 15 cycles with the following
program: 95 °C for 1min, 62 °C for 1min, and 72
°C for 1min, and loop 2 included 25 cycles with
the following program: 95 °C for 1min, 56 °C for
1min, and 72 °C for 1min, and a final extension
step at 72 °C for 7 min.

Visualization of product

Absence or presence of PCR products was
visualized by electrophoresis. The PCR products
were loaded into 1.5% Agarose gel stained with
Flouro-safe stain instead of Ethidium bromide .
The gel was then examined in Gel documentation
system(BIORAD-Gel Doc™ XR+).
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Statistical analysis:

The collected data was analyzed using the
Statistical Package for Social Science (SPSS). The
P Value was calculated by Z test for two

Results:

- The results revealed a 100-bp product for human
IFN-y universal gene, and a 260-bp product for
allele A or allele T, as shown in figures [1&2].

population proportions.

1 72 3.4 .5 6 7 & 9710:11.12 13:14-115 16
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Figure [1]: PCR showed al00-bp product for MWt marker. Lanes 5,6,8,11, and 15 were

human IFN-y universal gene, and a 260 bp negative for allele A. Lane 14 was negative for

product for (allele A). Lanes(1&16) a 100-bp PCR universal gene.
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Figure [2]: PCR showed al00-bp product for
human IFN-y universal gene, and a 260 bp
product for (allele T). Lanes(1&16) a 100-bp PCR
MWt marker. Lanes 4, and 9 were negative for

allele T. Lane 3 was negative for universal gene.

- IFN-y genotypes was determined in 44 anti T.
gondii 1gG seropositive and 50 seronegative
pregnant women. Both groups were categorized
for polymorphism into three genotypes by
discriminating between the presence and absence

of the two alleles tables (1, 2) respectively.
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Table (1) IFN-y alleles among anti T. gondii 1gG sero-positive pregnant women.

Sample Aallele T allele Sample A allele T allele
1 NO NO 26 yes yes
2 NO NO 27 yes NO
3 yes No 28 No NO
4 yes yes 29 No yes
5 No No 30 yes yes
6 yes yes 31 NO NO
7 yes yes 32 yes No
8 yes No 33 yes No
9 yes No 34 No yes
10 yes yes 35 yes yes
11 yes No 36 yes yes
12 NO No 37 No yes
13 NO No 38 No yes
14 yes No 39 No yes
15 yes No 40 yes yes
16 yes yes 41 NO NO
17 yes yes 42 NO NO
18 No yes 43 NO NO
19 yes yes 44 NO NO
20 yes yes

21 yes No

22 yes yes

23 yes yes

24 yes yes

25 yes yes

Table (2) IFN-y alleles among anti T. gondii IgG sero-negative pregnant women.
Sample A allele T allele Sample A allele T allele
1 NO NO 26 No No
2 NO NO 27 yes no
3 NO yes 28 No No
4 NO yes 29 No No
5 yes yes 30 No No
6 yes yes 31 No No
7 yes yes 32 yes no
8 No No 33 yes no
9 No No 34 yes yes
10 No yes 35 yes yes
11 yes yes 36 yes yes
12 No No 37 yes yes
13 No yes 38 No No
14 No No 39 yes yes
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15 yes yes 40 No No
16 No No 41 yes No
17 No No 42 yes No
18 yes yes 43 yes No
19 yes yes 44 No No
20 yes yes 45 No yes
21 yes no 46 yes No
22 yes no 47 yes No
23 no yes 48 No yes
24 no yes 49 No yes
25 yes yes 50 No No

Results of allele A

A Allele was detected in 10 (22.7%) in
seropositive group, comparing with10(20%) in
seronegative group with p value (>0.05), the result
was no significance difference table [3]

Results of allele T

T Allele was detected in 6 (13.6%) in seropositive
group, comparing with 9(20%) in seronegative

group with p value (>0.05), although there was no

significance difference in this results T allele was
more detected in seronegative group table [3].
Results of both (A/T) alleles

AJT alleles were positive in 17 (38.6%), and 14
(28%)of seropositive and seronegative groups
respectively , with p value (>0.05).Indication of
no significance difference between the study

groups Table [3].

Table [3]: INF-y genotypes frequency in anti- T. gondii IgG sero-positive and sero-negative pregnant ladies.

Alleles Anti- T. gondii 1gG positive Anti- T. gondii 1gG positive
No(%) No(%)

A/A 10(22.7) 10 (20)

T/IT 6 (13.6) 9 (18)

AIT 17 (38.6) 14 (28)

Universal gene only 11 (25) 17 (34)

Total 44 50

Discussion Recently there have been major advances in

Cellular immune response is critical for the
control of the intracellular pathogen Toxoplasma
gondii. It occurs by activation of a complex
immune response, which utilizes cells of the

innate and adaptive immune systems.

understanding of the role of cytokines in the
initiation and maintenance of protective immunity
to T. gondii, and IFN-y cytokine has been
identified as one of major resistance to this
pathogen™ T. gondii infection induces a
response by TH1 cells, which produce IFN-y, a
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cytokine that is involved in resistance to
toxoplasmosis ** !

Infection during pregnancy may cause a wide
range of clinical manifestations to the mother and
the fetus. In immunocompetent patients,
toxoplasmosis can cause severe encephalitis by
acute infection or reactivation of latent infection(?:
This study was aimed to detect the A, and T
alleles frequency of IFN-y in anti-T. gondii 1gG
seropositive and seronegative pregnant women,
and the risk of seropositive group of being
reactivated with toxoplasmosis.

In this study 94 pregnant women were studied 44
(46%) with anti-T. gondii IgG seropositive, and 50
(54%) were seronegative. The results of single A
or T, and both A/ T IFN-y alleles frequency were
of no significance difference between the two
tested groups p value (>0.05) as shown in table
(3). With minor differences in T allele that it was
more detected in IgG seronegative group.

High levels of IFN-y have been described in both
asymptomatic and symptomatic T. gondii
seropositive individuals ™ In this study the both
AJT genotypes were most frequent in seropositive
group (38.6% of individuals) comparing with
single genotype , this result was in agreement with
previous study done by Maria et al, 2009 [18] in
retinochoroiditis toxoplasmosis.

A seropositive pregnant women that carrying both
A/T alleles (38.5%) , and a single T allele (6%)
were associated with high level of IFN-y, and
there for they were highly protected of being
reactivated of toxoplasmosis. On the other hands a
seropositive pregnant women that had a single A
genotype (10%), were at high risk of reactivation,

because individuals carrying a single A genotype
produce less IFN-y than individuals with other
genotypesi*®

For seronegative pregnant women, although some
individuals of this group were carrying a single A
genotype (10%), they have no risk of being
reactivated with toxoplasmosis in the future,
because they were seronegative of anti- T. gondii
IgG, and had no history of past infection.

As a conclusion a seropositive pregnant women
that carrying a single A genotype could be associ-
ated with a high risk of infection reactivation
against T. gondii. Further studies involving
polymorphisms in other cytokines including (IL-
10, and 1L-12) should be performed to understand
the role of the immune system in the course of T.

gondii infection.
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