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Abstract

Current study was done to investigate ocular toxoplasmosis that caused by
Toxoplasma gondii parasite in blood samples of patients that reviewers to retina unit in
Ibn- al Haitham teaching Eye hospital in Baghdad , using real-time PCR technique.
Initially the disease was diagnosed by ELISA method using specific IgG and IgM
antibodies for T. gondii. According to its positive results the studied groups were
divided to ocular toxoplasmosis group that contain 42 patients, their proportion 84%,
14 patients in positive uveitis group in 31.1% percentage and control group recorded
35 positive case for infection with T. gondii in 41.7%percentage this group named as
Asymptomatic toxoplasmosis group with significant differences (p<0.01) between the
three groups. The highest mean of IgG recorded in ocular toxoplasmosis group
1.661+0.187 1U/ml and also for IgM 1.922+0.510 IU/ml. when Real-time PCR applied
14 positive results in ocular toxoplasmosis group were registered with 33.3 percentage
against 7 positive results only for uveitis and Asymptomatic toxoplasmosis groups
with rates 50% and 20% respectively without any significant differences , this test
was successes in diagnosing of T. gondii parasite in different groups, although most
infections were chronic with low rates in comparison with ELISA technique that
recorded high rates of positive diagnosis of infection.
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Introduction

Toxoplasmosis a disease resulting from infection by the protozoan Toxoplasma gondii,
which infects, both humans and warm-blooded animals as a zoonotic pathogen a
worldwide distribution (1,2). Approximately one-third of all humanity has been
exposed to this parasite and this disease is listed as the third biggest cause of life
threating food borne disease (3). T. gondii has a complex life cycle that includes an
asexual and sexual cycles , the asexual cycle occurs in a wide range of intermediate
hosts and the sexual cycleoccurs exclusively in feline hosts, which shed infectious
oocysts in their feces(4).There are three major ways of transmission 1: consuming
food or water containing oocyst 2: eating undercooked meats containing tissue cysts
and 3: transmission via placenta (1). In humans, Toxoplasma infections are widespread
and can lead to severe disease in individuals with an immature or suppressed immune
system, (2,4).

Ocular toxoplasmosis (O.T.) or, more precisely, toxoplasmic retinochoroiditis is the
most frequent cause of infectious blindness and visual morbidity amongst young
adults in developed countries and it’s associated with both congenital and acquired
infections (5,6). O.T. is characterized by necrotizing retinopathy, which is triggered by
the activation of dormant organisms within the retina (5). Active lesions that are
accompanied by a severe vitreous inflammatory reaction will have the classic "head
light in the fog" appearance. It’s the main cause of posterior uveitis and can cause
serious sequelae including complete loss of vision (6,7).

Clinical ophthalmological findings together with positive anti — T. gondii serology
provide sufficient information on which to base a diagnosis (8).Cell culture of
intraocular fluids is particularly intensitive when any a small amount of materials is
available but it may take days to weeks to obtain a result. PCR detects the DNAs of
microorganisms and is a rapid method which has been used to detect T. gondii in
different biological samples (9).The aim of the present work was to detect toxoplasmic
DNA on peripheral blood of patients with ocular toxoplasmosis.

Materials and Methods

The current study was conductedon95 patients whose underwent to the retina unit at
Ibn Al- Haitham hospital of eyes in Baghdad, Iraq, from March to September 2013.
All patients were clinically diagnosed by physician using slit-lamp bio microscopy
device and binocular ophthalmoscopy with the expansion of the iris maximum
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mydriasis. Healthy eighty four subjects were considering as control group. Age ranged
from 10 to 70 in patients and control groups. Five ml of venous blood were drawn
from patients and healthy individuals , each sample was divided in two tubes, the
first one contain 3 ml of blood for immunological diagnosis (ELISA) and the second
one contain 2 ml blood which placed in sterilized EDTA tube for molecular diagnosis.

The sera of all cases were tested for the presence of specific IgM and IgG anti-
Toxoplasma antibodies via ELISA kits (Bio check diagnostics company,

USA)according to the manufacturer’s instructions.

Isolation of genomic DNA from whole blood / DNA was extracted from the whole
blood samples of the study groups using a commercial purification system
(AccuPrep® Genomic DNA Extraction Kit, Bioneer , Korea ) following the
manufacture’s instruction for DNA purification from blood. For Real-Time PCR
assay, commercial quality quantitative detection of DNA parasite Toxoplasma gondii
(AccuPower® TG Real - Time PCR Kit) from the production of Korean company
Bioneer was used (Table 1).

Table (1): Specialcomponents of Real-Time PCR Kit.

Component Quantity
TG PCR Premix ( primers,probes , DNA 8- well strip x 12 ea
polymerase, dNTPS, salts)
TG Positive Control (PC) DNA 15 ul / tube x 2 strips (Natural)
Internal Positive Control (IPC) DNA 15 pl / tube x 2 strips (Yellow)
DEPC DW ( No Template Control, NTC) 15 ul / tube x 2 strips (Purple)
DEPC DW 1800 ul / tube x 4 ea
SL buffer 1800 pl / tube x 4 ea
Optical Sealing film lea

The TG PCR Premix mix was prepared for each sample according to company
instruction as following table (2).
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Table (2): Components of TG PCR Premix mix.

Component Volume
TG PCR Premix Number of tubes
Internal Positive Control (IPC) DNA 1l
DEPC DW 44l
Genomic DNA template Sul
Total volume 50ul

Then tubes placed Exispin vortex centrifuge at 2500 rpm for 5 minutes, after that
transferred into Exicycler™ 96 Real-Time PCR and applied the following thermo
cycler conditions as the following table (3).

Table (3): Thermo cycler conditions.

Time
Step Function Temperature | (hh:mm:ss) Repeat
1 INCUBATE | 95.00 0:5:0 0
2 INCUBATE | 95.00 0:0:5 0
3 INCUBATE | 55.00 0:0:5 0
4 SCAN 0
5 GOTO Step2 45
6 INCUBATE | 25.00 0:1:0 0
7 End

Statistical analyses were computer assisted using the Statistical Package Statistical
Package for Science SPSS version 2010, and included the following statistical tests:
Descriptive statistical tables: Mean, Standard Error, Standard Deviation,
95%Confidence Interval of the Mean and Contingency Coefficient (C.C.) by P>0.05
and P<0.01 was considered statistically significant.

Results

In the present study, 50 samples of sera from patients with ocular toxoplasmosis, 45
samples from uveitis and 84 samples was consider as a control group , were tested by
ELISA specific IgM and IgG antibodies for T.gondii and by Real-Time PCR
technique. As shown in table (1), positive and negative results were recorded, positive
IgM and IgG in O.T. group was 42(84%) , while in uveitis 14(31.1%) and 35(41.7%)
for control .Negative ELISA IgM and 1gG, distributed as 8 (16%) for O.T. group,
31(68.9%) for uveitis and 49(58.3%) for control group. According to ELISA test the
groups was renamed as shown in tables two and three. The cut — off value of positive
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IgM and IgG was 1.00 IU/ml., this point used to differentiate positive results from
negative results. Table (2) showed results of the level of IgG antibody in all studied
groups. Higher results was recorded in O.T. group 1.661 = 0.187 1.U./ml., followed by
positive uveitisgroupl1.596 = 0.157 I.U./ml. and Asymptomatic toxoplasmosis group
withvaluel.501 = 0.2571.U./ml. while other groups presented low results of this
antibody (Table 2), this table explained also the lower and upper limit of 1gG level in
all groups.

Levels of IgM antibody was detected in this study (Table 3). Patient of Ocular
toxoplasmosis group recorded higher level of IgM in a value 1.922 £ 0.510 [.U./ml.
followed by positive Uveitis group1.867 £ 0.061 1.U./ml., and finally Asymptomatic
toxoplasmosis group which recorded 1.744 + 0.070 1.U./ml., these patients were had
acute toxoplasmosis,5.While negative results for all groups was represented in this
table also. Table (3) shown lower and upper limit of IgM antibody in all studied
groups. Some pathological effects of T. gondii infection in eyes of O.T. patients was
documented in images (Figure 2,3).

Besides the serological diagnosis of O.T. Real-Time PCR technique was used to
confirm the infection with T. gondii by detection of T. gondii DNA in the blood
samples of patients and control, the study revealed that out of 42 patients with O.T.
only 14(33.3%) showed positive results by R.T.-PCR technique while 7(50%) and
7(20%) for positive uveitis and Asymptomatic toxoplasmosis respectively (Table 4,
Fig.3). Statistically, there was no significant differences between them (p<0.05).
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Discussion

Ocular Toxoplasmosis is a major cause of posterior uveitis worldwide but its
incidence and prevalence are difficult to evaluate precisely (6).The diagnosis is
usually based on ophthalmological examination showing unilateral, whitish, fuzzy-
edged, round, and focal lesions surrounded by retinal edema (7). Laboratory diagnosis
Is based on the detected of antibody profiles in ocular fluid or in serum samples but it
has many limitation(8,9,10).The results of the present study showed the presence of
IgM and IgG antibodies in the sera of all studied groups with some variations (Table
1,2,3) but IgG antibody was detected in all groups with high percentages especially in
patients with O.T. 83.33% and 85.71% in positive uveitis and Asymptomatic
toxoplasmosis groups respectively, this finding referred that immunoglobulin G was
the major class involved in the humoral immune response to against the T. gondii
parasite, this is similar to the findings ofAl-Azawi et al.(11) and Al-Hakeem(12)
which found the presence of 1gG antibody was higher.

The detection of specific IgM antibodies has been the most frequently used serological
marker for diagnosing recent toxoplasmosis (13). In current study the presence of
specific IgM antibodies was low in all groups. Only 7 cases have positive results in
O.T. group, 2 cases in positive uveitis group and 5 cases in control group. Other
studies recorded this low rate also, Ronday et al.(14) detected only one case of IgM,
Ongkosuwito et al.(15) diagnosed a rate 8% of positive IgM from 24 patients of ocular
toxoplasmosis, Al-Azawiet al.(11) recorded a percentage 4.8% of positive IgM from
42patients of Toxoplasmicchorio retinitis, and this was similar to the results of the
present study.

The real-time PCR, has grown considerably over recent years, the technique had
proven to be useful for the early and accurate diagnosis of toxoplasmosis and for
guiding pre-emptive therapy in patients at high risk of developing invasive
disease(16). Peripheral blood samples originated from patients that gave positive
results for specific 1IgG and IgM toxoplasmosis were analyzed by rael-time PCR. The
results showed few patients were positive for Toxoplasma parasitemia on blood
samples (Table 4), only 33.3%, 50% and 28% percentages for O.T., uveitis and
asymptomatic toxoplasmosis groups respectively. These results were in agreement
with Cardona e tal. (17) that found 18.18% (4/22) of cases with cerebral
toxoplasmosis were positive by R.T. PCR and concluded that, real-time PCR on
peripheral blood samples was not useful for diagnosis of cerebral toxoplasmosis. In
the study of Bouet al.(18) they found a positive PCR result was obtained with the
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blood from 8 of 15 (53.3%) patients with the diagnosis of ocular toxoplasmosis .
Similar finding have been reported by Dupouy — Cametet al.(19). Moreover other
studies (20,21,22,23) showed sensitivity values of tests with blood , 10 to 35% .
Fekkar et al.(24) obtained only 8% of T. gondii detection on blood for diagnosis of
ocular toxoplasmosis by PCR , and considered that PCR detection of T.gondii DNA in
blood samples cannot be a sufficient tool for the diagnosis of ocular toxoplasmosis ,
and these similar to the results of this study. The low percentage of diagnosis may be
explained that ocular toxoplasmosis is considered a local event in eye (25) and there
IS no in significant systematic parasitemia, instead most probably there exists a local
reactivation (26), and most of patients were during the chronic phase of infection.

In the present study T.gondii DNA in the blood of some patients of uveitis and
asymptomatic toxoplasmosis groups were detected (Table 4). In order to explain this
result, it is possible that a small number of parasites might be released from tissues
into the blood at subclinical level, and their presence can be detected by PCR as low-
level immunosuppressive states (18).
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Table: (1) The ELISA assay and percentages for all the study groups.
Groups No. and ELISA Result Total
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Percent - ) CC&
Positive | Negative P-value
No. 42 8 50
O.T.
% 84 16 100
. No. 14 31 45
Uveitis
% 31.1 68.9 100 C.C.=0.389
No. 35 49 84 P=0.000
Control
% 41.7 58.3 100 H.S.
No. 91 88 179
Total
% 50.8 49.2 100
H.S.: Highly Significant at P< 0.01
Table (2): Levels of 1gG antibody by 1U/ml for all study groups.
%95
The No. of Confidence
Grouns Total | Positive | Mean Standard Standard Interval for Lower | Upper
P No. of | Samples L Error Mean Value | Value
samples Deviation
Lower | Upper
Bound | Bound
O.T. 42 1.661 0.187 0.032 1.597 1.7 1.319 | 2.143
Uveitis + 14 1.596 0.157 0.045 1.496 1.7 1.344 | 1.831
Uveitis - 31 0.389 0.19 0.034 0.319 0.5 0.123 || 0.702
PEMIPIETIELE | 1501 [ 0.257 0047 | 1405 | 16 | 1.184 | 1.897
Toxoplasmosis
Control 49 0.35 0.167 0.024 0.302 0.4 0.122 | 0.712

Table (3): Levels of IgM antibody by 1U/ml for all study groups.
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The %95 Confidence Upper
Crouos Total  [No.of |MAM|S |5t | interval for Mean [ LOWEr vz,
P No. of Positive S Error et
Samples | Samples
Lower | Upper
Bound | Bound
oT. 42 1922 o051 [o0193 145 |24 1.472 | 2.658
Uveitis + 14 1867 | 0061 |0043 |1321 |24 1824 [1.91
Uveit
31 ] 0632 19166 1003 |os571 |05 0.306 | 768
is -
AT S 1744 1007 |0031 |1657 |18 1679 | 1.858
Toxoplasmosis 5
Control 49 i 0618 0236 0034 [o055 |07 0238 | 0.762

Table (4): Results of Real - time PCR test and percentagesforpositiveELISAstudy groups.
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Real-timePCRResult
Groups No. and Total C.C.&
Percent P-value
Positive Negative
No. 14 28 42
O.T.
% 33.3 66.7 100
o No. 7 7 14 C.C.=0.216
Uveitis +
% 50 50 100 P=0.107
Asymptomatic No. 7 28 35 NS
Toxoplasmosis % 20 80 100
No. 28 63 91
Total
% 30.8 69.2 100

Optic disc _radl ya gl

Figure (1): Scar diffused in the retinaas a result of OcularToxoplasmosis infection.
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Figure( 2): The spread ofmanyscares inthe retinadue tochronicOcular Toxoplasmosisinfection.
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Figure(3): graphictapes for the distribution of frequencies in accordance with
the percentage Real-time PCR test for positive ELISA study groups.
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Fluorescence Intensity

1009

Figure (4): The results of Real time PCR reaction for positive ELISA study groups.
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