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Abstract

This study investigated the presence of specific antibodies against Toxoplasma
gondii among pregnant diabetic women in comparison with healthy pregnant
non diabetic women in Amedia. Overall, 300 pregnant women were enrolled in
this study. The studied women were divided in to 2 groups, the first group
included 200 pregnant diabetic women. The second group (control group)
included 100 healthy pregnant non diabetic women. Diabetes is an important
factor that increases susceptibility and risk of various infections in the host.
Seropositivity of anti-lgG T. gondii recorded 24.8% among pregnant female
with HBAIC > 7 and 15.2% among pregnant female with < 7 while rate of anti-
IgM T. gondii showed as 2.5% between pregnant with > 7, moreover rate of
anti-lgG T. gondii among healthy pregnant women recorded as 50% with
HBAIC>7,10.4% with HBAIC < 7 and 1% seropositive for anti-lgM T.gondii
between control group with HBAIC > 7. In present study rate of anti-1gG T.
gondii higher in age group <30 compared with age > 30 while rate of anti-IlgM
T. gondii were higher in age >30 compared with age <30 year. Higher rate of|
infection found in urban area compared with rural area in both groups. Own -
Cat another parameter that showed that most infection occur between patients
who have contact or own cat which the main source of infection with
toxoplasmosis. Regarding exposure to soil 24% where seropositive for anti-
IgG T. gondii and 19,2% where positive among patients no exposure to soil and
the results not significant, while anti-IgM T. gondii found 2.7% patients were
exposure to soil and 0.8% were seropositive between patients have no exposure
to soil and the results statistically significant. Results related to good washing
of the vegetables showed that 13% were seropositive for anti-lgG T. gondii and
statistically the results were not significant. In the current study the
seropositivity of anti-lgG T. gondii between patients who meat consumption
half cooked were 11.1% and 12.1% among patients who meat consumption
good cooked, also 1.2% seropositive for anti-lgM T. gondii among patients who
meat consumption good cooked and results not significant statistically. The rate
of seropositive of anti-lgG T. gondii among patients with miscarriage and
without miscarriage reported as 7.1%, 12.8% respectively. The statistical
difference was not significant, while the rate of seropositive of anti-IgM T.
gondii among patients without miscarriage reported as 1.2% and statistically
the difference was not significant. It is clear that the rate of seropositivity of
anti-1gG T. gondii among illiterate patients were higher (15.4%), while among
literate patients were 1.1% and this result was not significant. The rate of
seropositive of anti-IgG T. gondii according to occupation which divided in to
employee and unemployed showed that 19%, 10 % respectively, the rate of
seropositivity of anti-lgM T. gondii among unemployed reported as 1.3% with
no significance difference statistically. In conclusion, in the present study some
lifestyle variable of patients had a p value < 0.05, including HBAIC >7, age,
own cat and exposure of soil. This study provided serological evidence of an
association between T. gondii infection and pregnant diabetes mellitus., which
may help to guide future research, further studies should be conducted to
elucidate the role of T. gondii in diabetes mellitus.
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1. Introduction

Toxoplasma gondii is an obligatory intracellular protozoan parasite which appears to have a broad host
specificity. Cat and wild felines are the only final hosts, while humans and all other warm-blooded
animals are intermediate hosts {10}. Toxoplasma was first described in 1908 by a French parasitologists
Charles Nicolle and Herbert Manceaux. Infection with the protozoan Toxoplasma gondii is one of the
most common parasite infections of man and other warm -blooded animals. It has been found worldwide
in nearly one-third of the human population {20}.

The intrauterine transmission of Toxoplasma infection results in miscarriage, stillbirth or prematurity
or it can cause congenitally infected symptomatic newborn or asymptomatic child who develops illness
later in life {44}.

In congenital toxoplasmosis approximately 10-20% of pregnant women infected with T. gondii become
symptomatic {46}.

Diabetes mellitus (DM) is one of the major worldwide public health concerns of the 21st Century. It is
estimated that the number of persons suffering from DM will increase to 552 million (7.7%) in
2030{28}. Diabetic patients have suppressed immune systems, potentially indicating that these subjects
may be more susceptible to acquire T. gondii {29}. Type 1 diabetes mellitus (T1DM) is characterized
by hyperglycemia due to the deficiencies in insulin hormone release, while type 2 diabetes mellitus
(T2DM) is hallmarked by the failure to properly respond to insulin {34}.

Diabetes increases the host’s sensitivity and risk of susceptibility to various infections {38}. The present
study shows correlation diabetes and toxoplasmaosis. Currently, the levels of IgG and IgM antibodies in
serum can easily be measured using available techniques {39}. Serologic methods are techniques used
to measure the level of infection to Toxoplasmosisin humans and animals {41}. Amongst these
methods, the most common techniques are ELISA and IFA or indirect immuno-florescence {45}.

Moreover, based on results of many studies, latent toxoplasmosis seems to play an important role in the
occurrence of a spectrum of neurological disorders, such as personality disorder, Parkinson disease,
Alzheimer disease, and cryptic epilepsy {44}. The periodic rupture of tissue cysts is considered to be a
source for release of specific cytokines and antibodies due to Toxoplasma infection {27}. T. gondii can
reach many organs of the host after infection, including the pancreas {28}. Diabetes mellitus is a
common chronic metabolic disease and more than 300 million persons worldwide are projected to be
affected by this disease in 2030 {25}.

2. Materials And Methods

During the period from February to July 2023, a total of 300 blood samples were collected randomly
from pregnant women age for screening anti-Toxoplasma specific antibodies who attended the General
Amedia Hospital, antenatal clinic in Sheladieza, Deroluak, Sersaing and Kadash. The

data for each were recorded on a special questionnaire including age, residency, educational status,
family history of diabetics, miscarriage, exposure to soil, washing the hands before meals, washing the
vegetables, own cat and meat consumption.

From each women of diabetic group and healthy group, a 5 mml of venous blood samples was collected,
the blood were divided in two parts, first parts of blood was collected in gel tube to separate the serum
for detection of IgG and IgM antibodies against Toxoplasma, the blood was centrifuged at 3000 rpm
for about 5 minutes, the separated serum was aspirated and poured into a sterile Eppendorf tube and
kept at -20 °C to detection of anti IgG and IgM Abs level using a commercial ELISA Kits (demeditec
EN ISO 9001; BioCheck, Inc.)/ Germany. The second part of blood was collected in EDTA tube for
estimation of HbA1C level.

Statistical Analysis

Analysis of data was carried out using the Statistical Package for Social Science (SPSS). Chi-square
test, T test were used to test statistically significant differences. Differences between 2 groups were
considered significant if P value < 0.05.

3. Results and Discussion

During this study, 300 pregnant women were screened for anti- Toxoplasma specific antibodies, women
involved in the current study were from population in Amedia and some nearby villages, the samples
were tested for HbA1C and both immunoglobulin types IgG, IgM of Toxoplasma by using ELISA.
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It is obvious from the table (1) that the seropositivity of toxoplasmosis infections among examined
pregnant women with diabetics and healthy without diabetic’s pregnant women a total of 54 (27 %)
were positive for anti IgG T.gondii Ab while only 4 (3 %) were positive for anti IgM T.gondii Abs.

Seropositivity of anti- T.gondii 1gG & IgM Ab

among total Samples
4 1gM

54 1gG

Figure (1) Seropositivity of anti- T. gondii IgG and IgM Abs. among total samples (n=300).
Table (2) shows the seropositivity of anti-T.gondii Abs. between two groups.

Groups No. examined Seropositive of Toxoplasma P Value
+ 19G +IgM
No. & | No. &
Percentage Percentage
Diabetic 200 42 21% 3 1% 0.025
Non-Diabetic 100 12 12% 1 1% 0.003
Total 300 54 4

** Highly significant

The results showed from table (2), that 200 pregnant with diabetics were included in this study that 42
(21%) were seropositive for ant-1gG T. gondii and 3(1,5%) seropositive for anti-IgM T. gondii, the
results of anti-IgG, IgM T. gondii were statistically significant: P Value= (0.025). In the same table
showing the seropositivity among healthy group which including 100 non diabetic pregnant that 12 %
were seropositive for anti-lIgG T. gondii and 1% were seropositive for anti-IgM T. gondii and these
results were statistically significant :P Value= (0,003).

Table (3) Relation between HbA1C level and seropositivity among group of diabetic’s pregnant
women (n=200)

+ Toxoplasmosis
HbAIC % | No & % I\Jlro EG% P. value N+olg¢|\{)|/o P. value
<7 79 (39.5%) | 12 (15,2%) 0
>7 121 (60.5%) | 30  (24.8%) 005214 (2.5%) 0.080
Total 200 42 (%) 3 (%)

Non-significant

It is obvious from table (3) that 79 pregnant had HbA1C less than 7% in this groups showed that 12
(15.2 %) where seropositive for anti-lgG T. gondii , and 121 pregnant had equal or more 7% showing
that 30(24,8 %) seropositive for anti-IgG T. gondii and 3 (2,5%) were seropositive for anti-IgM T.
gondii . It was clear there were no significant difference between anti-T. gondii IgG, IgM and HbA1C
level among the group of diabetic pregnant women.
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Table (4) Relation between HbA1C level and Seropositivity among non-Diabetic pregnant women
(n=100)

+ Toxoplasmosis
HbA1C % | No
+ 1gG + IgM
No & % P. value NO & % P. value
<7 96 | 10 (10.4%) 0
> 4 2 (50%) 0.008 1( %) 0.000
Total 100 12 ( %) 1

** Highly significant

Table (4) shows the seropositivity of anti-1gG, IgM T. gondii among healthy pregnant women were
10(10.4%)from96 with HBA1C < 7 positive for anti-IgG T. gondii and 2 (50%) from 4 with HBA1C
> 7 positive for anti-lgG T. gondii and 1positive for anti-IgM T. gondii. The results of 1IgG and HbA1C
were significant statistically (P Value =0.008) and the results of IgM with HbA1C were highly
significant (PV=0.000).

Table (5) Demographic Characteristics of pregnant women with Diabetes and seropositivity of
Toxoplasma gondii (n=200)

Diabetic with Anti-T.gondii
Characteristics No 19G + =) IgM + P
No & % value No & % .value
Age
<30 108  (54%) 30 27,8% 1 0,9 %
>30 02 (46%) | 12 261% | 00O [ 239 | 2030
Residency
Urban 138 (69%) 24 (17.4 %) 0.068 1 (0.72 %) 0.465
Rural 62 (31%) 18 (29 %) 2 (3.2 %)
Own cat
Yes 109 23 (21.1 %) 2 (1.8%)
(54.5%) : 0.336 ) 0025
91 0, 0, .
NO (45.5%) 19 (20.9 %) 1 (1.1%)
Exposure to soil
75 o) 0,
Yes (37.5%) 18 (24 %) 211 2 (2.7%) 012
125 0 0
No (62.5%) 24 (19.2 %) 1 (0.8%)
Woashing the vegetables
good
2
Yes 169 (84.5%) 37 (21.9 %) 0.236 (1.20) 0.196
No 31
15.5% 5 161 % 1 3,2%
Meat consumption
52 0, 0,
Half -cooked 26% 12 231 % 1 1.9% 0,386
Boiled-cooked 148 30 203 % | 0335 | 2 14%
74%
Miscarriage
Yes 79 18 22.8 2 25
39.5% % 0,309 % 0,167
121 24 19,8 0
No 60 5% % 1 0.8%
Education 0,130 0,465
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. 138 . .
Literate 59% 32 23.2% 2 1.4%
. 62 10 .
Illiterate 31% 16.1% 1 1.6%
Job
Employee 67 17 254 % 1
pioy 33.5% : 0,142 1.5% 0.498
133 20 18,8 2
Unemployed 66.5% % 1.5%
Total 200 42 21% 3

Age, own cat and exposure to soil significant

Demographic characteristics of patients with diabetics subjects ,such as age group ,residence, exposure
to soil, washing the vegetables, meat consumption, abortion ,education and job are presented in Table
(5).Patients in the age group of < 30years 108 (54%) showed that 30 (37,8%) were positive for anti-
IgG T.gondii and age group of >30 that93 (46%)showed that 12 (26,1%) were positive for anti-1gG
T.gondii this results statically was significant P VValue=0,005.In same table and according to the age
group < 30 only 1 (0.9%) were positive for anti-IgM T.gondii and 2 (2,3%) were positive from age >
30 this results were significant statistically P Value=0,030.Acording to the residency 138 (69%)patients
were live from the urban showed 24 (17,4%) were positive for anti-lgG T. gondii, and 1(0,72%)were
positive for anti-lgM T. gondii respectively. While 62(31%) were live in the rural showed 18 (29%)
positive for anti 1IgG T. gondii and 2(3,2%) positive for anti-lgM T. gondii respectively, but no
statistically significant difference was observed. It was also found that seropositivity of anti-lgG T.
gondii between patients who own cat were 23 (21,1%), and 19 (20,9%) among patients who not own
cat respectively with no significant statistically. Also, seropositivity of anti-lgM T. gondii showed 2
(1.8%) among patients who own cat while 1(1.1%) where positive among patients who not own cat and
statistically this result was significant P Value =0.025. Regarding exposure to soil 18 (24%) where
positive for anti-IgG T. gondii and 24 (19.2%) where positive among patients no exposure to soil and
the results not significant, while anti-IgM T. gondii found seropositive in 2 (2,7%) patient’s exposure
to soil and 1 (0.8%) were positive between patients have no exposure to soil and the results statistically
significant at P Value 0.025.

Results obtained from washing the vegetables good showed that 37 (21.9%) were positive for anti-IgG
T. gondii and 5 (16.1%) were seropositive among patients which washing vegetables not good and
statistically the results were not significant, it was also found that 2 (1.2%) were positive for anti-lgM
T. gondii among patients washing vegetables good and 1 (3.2%) among patients not washing vegetables
good and statistically this results not significant. In the current study the seropositivity of anti-IgG T.
gondii between patients who meat consumption half cooked were 12 (21.9%) and 30 (20.3 %) among
patients who meat consumption boiled cooked and results not significant statistically, also 1 (1.9%)
seropositive for anti IgM- T. gondii among patients who meat consumption half cooked and 2 (1.4%)
were positive among patients who meat consumption boiled cooked and results not significant
statistically. The rate of seropositive of anti IgG- T. gondii among patients with abortion and without
abortion reported as 18 (22.8%), 24 (19.8%) respectively statistically this difference was not significant
.On the other hand the rate of seropositive of anti-lgM T. gondii among patients with abortion and
without abortion reported as 2 ( 2.5%),1 (0.8%) respectively statistically this difference was not
significant .1t is clear that the rate of anti-IgG T. gondii among literate and illiterate patients were 32 (
23,2%),10 (16.1%) respectively and this results was not significant, also the rate of anti-IgM T. gondii
among literate and illiterate patients were 2(1,4%),1 (1,6% ) respectively and this results was not
significant. The rate of seropositive of anti-IgG T. gondii according to job which divided in to employee
and unemployed showed that 17 (25.4%), 25 (18.8%) respectively and there was no significance
difference statistically, the rate of seropositive of anti-lgM T. gondii among employee and unemployed
reported asl (1.5%), 2 (1.5%) respectively also the results were not significance.

Table (6) Demographic Characteristics of pregnant women without Diabetes and seropositivity of
Toxoplasma gondii (n=100)

Characteristics No Diabetic with Anti-T. gondii Antibodies
1gG + P. value IgM_ + P. value
Age
<30 87 | 11 12.6% | 0.306 1 1.1% 0.351
>30 13 |1 7.7%
Residency 0.001 0.059
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Urban 71 4 56%
Rural 29 8 276% 1 3.4 %
Own cat
Yes 42 A 19 % 0,033 1 24% | 0,121
NO 58 ¢ 6,9 %
Exposure to soil
Yes 20 ) 5% 0,143 ) 0,310
No 80 [ V) 13,8% ) 1,3%
Washing the vegetables good
0,140 0,385
Yes 92 VY 13 % 1 1,1%
No 8 .
Meat consumption
Half -cooked 18 2 111% 0,450 0,321
Boiled-cooked 82 Yo 121% ) 1,2 %
Abortion
Have 14 ) 7,1% 0,276 0,344
Don’t have 86 | V) 12,8 % ) 1,2%
Education
Literate 87 Yo 115% 0,345 \ 1,1% 0,351
llliterate 13 | ¥ 15,4 %
Job
Employee 21 ¢ 19 % 0,134 0,304
Unemployed 79 A 10 % 1 13%
Total 100 'Y )

Residency and own cat significant

According to table (6) the rate of seropositive of anti-IgG T. gondii among healthy pregnant women
without diabetes in both group of age <30and >30 was 11 (12,6%) and 1 (7.7%) respectively and this
results statistically not significance, while the rate of seropositive of anti-lgM T. gondii among healthy
pregnant women without diabetes in both group of age <30and >30 was 1 (1,1%) and O respectively
and this results statistically not significance.

According to the residency 71 patients were live from the urban showed 4 (5,6%) were positive for anti-
IgG T. gondii, while 29 were live in the rural showed 8 (27,6%) positive for anti-lgG T. gondii this
result statically highly significance P VValue=0,001, while 1(3,4%) positive for anti-IgM T. gondii were
live in rural, but no statistically significant difference was observed. It was also found that seropositivity
of anti-IgG T. gondii between patients who own cat were 8 (19%), and 4 (6,9%) among patients who
not own cat respectively with significant statistically observed P Value0,033. Also, seropositivity of
anti-lgM T. gondii showed 1 (2,4%) among patients who own cat while no cases where positive among
patients who not own cat and statically these results were not significant. Regarding exposure to soil 1
(5%) where positive for anti-IgG T. gondii and 11 (13,8 %) where positive among patients no exposure
to soil and the results not significant, while anti-lgM T. gondii found seropositive in 1 (1,3%) patient’s
exposure to soil only and the results statistically not significant.

Results obtained from washing the vegetables good showed that 12 (13%) were positive for anti-IgG T.
gondii and statistically the results were not significant, it was also found that 1 (1,1%) were positive for
anti-lgM T. gondii among patients washing vegetables good and statistically this results not significant.
In the current study the seropositivity of anti-lgG T. gondii between patients who meat consumption
half cooked were 2 (11,1%) and 10 (12.1 %) among patients who meat consumption good cooked and
results not significant statistically, also 1 (1,2%) positive for anit- IgM T. gondii among patients who
meat consumption good cooked and results not significant statistically. The rate of seropositive of anti-
IgG T. gondii among patients with abortion and without abortion reported as 1 (7,1%) ,11 (12,8%)
respectively statistically this difference was not significant .while the rate of seropositive of anti-IgM
T. gondii among patients without abortion only reported as 1 ( 1,2%) statistically this difference was
not significant .It is clear that the rate of anti-lgG T. gondii among literate and illiterate patients were

- 762 - Available online at: https://jazindia.com


https://jazindia.com/

10 ( 11,5%),2 (15.4%) respectively and this results was not significant, also the rate of anti-lgM T.
gondii found only among literate patients were 1(1,1%) and this results was not significant. The rate
of seropositive of anti-lgG T. gondii according to job which divided in to employee and unemployed
showed that 4 (19%) ,8 (10 %) respectively and there was no significance difference statically, the rate
of seropositive of anti-lgM T. gondii among unemployed reported asl (1,3) also the results were not
significance.

Discussion

Many parameters were studied in this work and the discussion of the results concentrated on the main
and important finding. Immunocompromised patients such as diabetes the most vulnerable to infection.
The main objective of this research is to detect the infection with T. gondii among diabetic patients by
serological method (ELISA) to measure the level of 1gG and IgM for 200 of diabetic pregnant and
100healthy pregnant control. In current study ,the infection rate were 21% seropositive for anti-lgG
T.gondii and 1,5% seropositive for anti-lgM T. gondii among diabetics pregnant which included 200
.the results of anti-lIgG ,IgM T. gondii were statistically significant, also the seropositivity among
healthy group which including 100 pregnant without diabetics that 12 % were seropositive for anti-1gG
T. gondii 1gG and 1% were seropositive for anti-lgM T. gondii and this results were statistically
significant . The results agree with results of {11} were 37.7% 19G,2.5% IgM in Duhok province. These
results agree with those obtained by {5} which found 27.7% IgG 0.45% of IgM, {9} found 65% of IgG
and 25% IgM, {35} reported 1% IgM only, {37} found the 41.9% of IgG, and 0,43% of IgM in Duhok
province, also similar results found in Erbil city by {48} were reported 43% for IgG and 4.7 % for IgM.
{16} in Zakho District reported that 13,8% positive for IgG and 3,4% IgM. In current study 79 pregnant
had HBALC less < 7 in this groups showed that 12 (15,2 %) where seropositive for anti- IgG T. gondii
and 121 pregnant had > 7 showing that 30(24,85 %) seropositive for anti-IgG T. gondii and 3 (2,5%)
were seropositive for anti-lgM T. gondii. It was clear there were no significant difference between anti-
IgG, IgM T. gondii and HBA1C level among the group of diabetic’s pregnant women these results agree
with {13} in Egypt who found 70% IgG among group of HBA1C < 7 and 30% positive of IgG among
group of HBA1C > 7. According age group most infection found in age group of < 30years (37,8%)
IgG and age group of >30 (26,1%) were positive for anti-lgG T. gondii this results statically was
significant P Value=0,005 and according to the age group < 30 only 1 (0.9%) were positive for anti-
IgM T. gondii and 2 (2,3%) were positive from age > 30years,this results were significant statistically
P Value=0,030, this results agree with the results of {26} in Karbala who found 94% IgG ,33%IgM.
{31} showing in Zahedan Irian that 84% were positive for IgG and 2% for IgM {36} in Thi-Qar
Province reported that 11.6% were positive for IgG in age > 30years and 8.3% in age <30 years. The
age group 36-45 years showed the highest seropositive rate for both 1gG and IgM Abs which were
41.02% and 1.28%, respectively, which reported by {37} in Duhok.

Another parameters were studied in this research was residency which divided in urban and rural,
statistically there are no differences between residence of the participants prevalence rate and results of
current study which recorded in the urban 24 (17,4%) were positive for anti-lgG T. gondii, and 1(0,72%)
were positive for anti-lgM T. gondii respectively. While in the rural showed 18 (29%) positive for anti
IgG T. gondii and 2(3,2%) positive for anti-lgM T. gondii respectively. This results disagree with {49}
in China which showed the seroprevalence of T. gondii infection among the patients who lived in rural
areas (20.20%) was slightly lower than those who lived in urban areas (22.28%),another study of {12}
in Jazan Saudi showed seropositivity rate of T. gondii -specific antibodies was higher among pregnant
women from the urban areas than those from rural (7.4% 0% and 21% 15.4% for IgM and IgG,
respectively ,the discordance between studies could be explained due to the study area, number of
patients, different type of sampling, environmental factors ,lifestyle and habits of people. The main risk
factors of infection with T. gondii contact or own cats which recorded anti- 1gG T. gondii between
patients who own cat were 23 (21,1%),and 19 (20,9%) among patients who not own cat respectively
with no significant statistically .Also seropositivity of anti-lgM T. gondii showed 2 (1,8%) among
patients who own cat while 1(1,1%) where positive among patients who not own cat and statically this
results was significant ,this results agree with the results of {30} in Saudia Arabia who found 5,6% for
IgG among patients own cat and 37.8% of IgG among who not own cat this indicates that the contact
with a cat was the main sources of acquiring the infection in diabetic patients. cat hygiene behavior of
cat owners and in altering food hygiene behavior.

Regarding exposure to soil or garding18 (24%) where positive for anti- IgG T. gondii and 24 (19,2%)
where positive among patients no exposure to soil and the results not significant, while anti-IgM T.
gondii found positive in 2 (2,7%) patients exposure to soil and 1 (0.8%) were positive between patients
have no exposure to soil and the results statistically significant this results agree with study of {22} in
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Saudia were found 14.4% positive for IgG among patients with exposure to soil and 26% positive for
IgG among patients who no exposure to soil. Contact with soil (garden at the house) sporulated oocyst
can hold viable for a considerable length of time in moist soil, and poor sanitation.Therefore,it is
essential that awareness of how Toxoplasma infections are caused is raised so that ladies can find a way
to avoid contracting this parasitic infection.

Results obtained from washing the vegetables good showed that 37 (21,9%) were positive for anti-lgG
T. gondii and 5 (16,1%) were seropositive among patients which washing vegetables not good and
statistically the results were not significant, it was also found that 2 (1,2%) were positive for anti-IgM
T. gondii among patients washing vegetables good and 1 (3,2%) among patients not washing vegetables
good and statistically this results not significant. Same results observed by {21} (20%) of toxoplasma
infection in Dharan Saudi, contaminated water and soil may act as vehicles for the transfer of oocysts
to vegetables and fruit for human consumption. The eating of unwashed raw vegetables or fruits was
associated with an increased risk of infection in previous studies.

There is suggestive evidence that health education may help reduce risk of congenital toxoplasmosis.
In the current study the seropositivity of anti-lgG T. gondii between patients who meat consumption
half cooked were 12 (21,9%) and 30 (20.3 %) among patients who meat consumption boiled cooked
and results not significant statistically, also 1 (1,9%) positive for ant-lgM T. gondii among patients who
meat consumption half cooked and 2 (1,4%) were positive among patients who meat consumption
boiled cooked and results not significant statistically. {31} in Iran found (44%), (52.1%) rate of IgG
and IgM among patients used half cooked meat respectively, also found (20% ),(19,2%) rate of 1gG,
IgM among patients used boiled meat,{5} in Duhok found (31%)(0.3%) anti- 1gG, IgM T. gondii among
women eating undercooked meat respectively, while among those who did not have this habit
(26.5%)(0.4/5) respectively ,eating undercooked meat rare in some community as compared with other
countries especially developed countries so {40}in Slovakia and {42} in Brazil ,{32} in USA,{14} in
Ghana all those researchers reported presence of significant association between consumption of half
or raw meat and seropositivity . Eating outside the home at restaurants, undercooked meat commonly
served in restaurants includes fast food such as gyro, delis, burgers and other grills .The rate of
seropositive of anti-IgG T. gondii among patients with abortion and without abortion reported as 18
(22,8%), 24 (19,8%) respectively statistically this difference was not significant .On the other hand the
rate of seropositive of anti-lgM T. gondii among patients with abortion and without abortion reported
as 2 (2,5%),1 (0.8%) respectively statistically this difference was not significant, this results agree with
{11} in Duhok which found the seropositivity of anti-IgG, IgM T. gondii among pregnant women(
28%) (2% ) respectively, {5} in Duhok reported (40%)(0.7%) 1gG, IgM respectively among aborted
women and (29.3%)(0.3%) 1gG, IgM among non-aborted women. While, {9} in Duhok did not found
any relation between history of previous miscarriage and toxoplasmosis , as he found nearly similar
seropositive rate of anti-T.gondii Abs among pregnant women with history of miscarriage and those
without miscarriage which were (52%) and (62.5%) respectively, {24} in Iran found (36.8%)(38.4%)
IgG, IgM among aborted women and (63,2%) , (6%) IgG, IgM among non-aborted women. In Mosul
{8} recorded high rate of infection among aborted women (82.6%) as compared with (17.45%) among
non-aborted women. This difference may be due to the difference in diagnostic method used, size of
samples which were taken within limited age group as compared to random selection of the present
study which included different ages, socioeconomic and educational status. It is clear that the rate of
anti-lIgG T. gondii among literate and illiterate patients were 32 (23,2%),10 (16.1%) respectively and
this results were not significant, also the rate of anti-lgM T. gondii among literate and illiterate patients
were 2(1,4%),1 (1,6%) respectively and this results were not significant. The rate of seropositive of
anti-lIgG T. gondii according to job which divided in to employee and unemployed showed that 17
(25,4%) ,25 (18,8%) respectively and there was no significance difference statistically, the rate of
seropositive of anti-lgM T. gondii among employee and unemployed reported asl (1,5%) ,2 (1,5%)
respectively also the results were not significance.

These results agree with {37} in Duhok which found regarding to occupation, the highest rate for
chronic toxoplasmosis was reported in housewives followed by employed and students at rates of
(40.19%) (22.3%) and (14.0%) respectively. The age group 36-45 years showed the highest
seropositive rate for both 1gG and IgM Abs which were (41.02%) and (1.28%) respectively. According
educational state same result shown by {6}in Makkah which found (27.8%) seropositivity of
toxoplasmosis among educated women compared to uneducated women(42.8%),{5}in Duhok recorded
high rate of infection among house wives, followed by employed (34.2%)(20.6%) respectively the
reason of high rate of infection among the illiterate and house waive might be related to that this group
of women were given more attention about disease ,more asking and attending medical clinics
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periodically, more exposure of housewives to the source of infections and at risk factors during their
home work at the day time.

4. Conclusion

The evidence from this study suggests that diabetic patient should avoid contact with cats and screen
for anti T. gondii IgG to prevent the risk of ocular complication associated with toxoplasmosis. 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.

References:
1. Abdelsalam, D.O. (2013). Investigation of anti-toxoplasma antibodies and autoantibodies in patient with typel
diabetes mellitus.(Unpublished master dissertation).Cairo

University.http:/www.ereposiory.cu.edu.eg/index.php/cuthese/thesis/view 13682 .

2. Ahmadpour E, Daryani A, Sharif M,. Toxoplasmosis in immunocompromised patients in Iran: a systematic
review and meta-analysis. J Infect Dev Ctries. 2014;8:1503-10.

3. Alvarado-Esquivel C, Loera-Moncivais N, Hernandez-Tinoco J, et al.Lack of association
between Toxoplasma gondii infection and diabetes mellitus: a matched case-control study in a mexican
population. J Clin Med Res. 2017; 9(6):508-511. [PMC free article] [PubMed] [Google Scholar] .

4. Alavi SM, Alavi L. Toxoplasmosis in Iran : a guide of general physicians working in the Iranian health network
setting: a systematic review. Caspian J Intern Med. 2016;7(4):233-241. [PMC free
article] [PubMed] [Google Scholar] .

5. Al-Atroshi, A.A.A.M. (2011).Seroprevalence of anti Toxoplasma antibodies among women of child bearing
age in Duhok Province.MSc.Thesis,College of Education,Zakho University.Kurdistan Region .Iraqg.

6. Al-Harthi, S.A., Jamjoom, M.B. & Ghazi, H.0.(2006). Seroprevalence of Toxoplasma gondii among pregnant
women in  Makkah, Saudi Arabia. Umm Al-Qura Journal for Science, Medicine and Engineering
18(2): 217-227.

7. Al-Kappany YM, Rajendran C, Abu-Elwafa SA, Hilali M, Su C, Dubey JP. Genetic diversity of Toxoplasma
gondii isolates in Egyptian feral cats reveals new genotypes.J Parasitol. 2010;96(6):1112-4.
doi: 10.1645/GE-2608.1. [PubMed] [CrossRef] [Google Scholar] .

8. Al-Khaffae,F.H.(2001).Isolation and seroepidemiological study of toxoplasmosis among women in child
bearing age in Neneva-governorate .M.Sc.Thesis ,College of Science ,University of Mosul.

9. AIl-Muffti ,and Awad ,(2020), Detection of Toxoplasma gondii among Women in Duhok City-kurdistan
Region of Iraq.

10. Amin, M. A. Rasheed, R. A. Diwan et al., “Inhibition of 2C Coxsackie B virus protein to decrease
pathogenicity of diabetes mellitus Typel,” Current Computer-Aided Drug Design, vol. 16, no. 3, pp.
318-326, 2020.View at: Publisher Site | Google Scholar .

11. Amedi,H.G.1.A.(2013).Serological screening for TORCHinfection among pregnant women in Duhok
Province.M.Sc.Thesis ,College of Medicine, University of Duhok. Kurdistan Region .Iraq.

12. Ageely, H., EI-Gayar, E.K., Khan, D.P., Najmi,A., Alvi, A., Bani, |., Mahfouz, M.S.,Abdalla, S.E. & Elhassan,
.M. (2014).Seroepidemiology of Toxoplasma gondiiamongst Pregnant Women in JazanProvince,
Saudi Arabia. Journal ofTropical Medicine Article ID 913950, 6.

13. Asmaa A Elkholy,Rahab E Omar,Ayman M Elbadawy ,Mona A Elawady,Eman Abou- Ouf. Investigating the
potential link between seroprevalence of Toxoplasma IgG and both types of diabetes mellitus in Benha
city ,Egypt.2022 Vol.15,No0.2,2022,0nline ISSN:2090-2646.

14. Ayi,l.; Edu, S.AA.; Apea-Kubi, KA., Boamah, D.; Bosompem , K.M. and EDOH,
D.(2009).Seroepidemiology of toxoplasmosis amongst pregnant women in the greater Accra Region of
Ghana.Ghana Medical Journal ,43(3):107-114.

15. Banales P, Yamada M, Narita M, Shimura K, Nakamura K. Immunohistochemical distribution of protozoa in
experimental porcine toxoplasmosis. JARQ. 2006;40(1):79-83. [Google Scholar].

16.C Abdulla, S Sultan,W Mohammed., 2022.The impact of Toxoplasma gondii antibodies on hematological
parameters among women in Zakho District /lIrag.VVol.22 No.2 (2022).

17.Casqueiro J, Casqueiro J, Alves C. Infections in patients with diabetes mellitus: a review of
pathogenesis. Indian ~J  Endocrinol Metab.  2012; 16 Suppl 1:527-36. [PMC  free
article] [PubMed] [Google Scholar]

18. Center for Disease Control. Laboratory Identification of Parasites of Public Health Concern. 2009 Available
from: http://www.dpd.cdc.gov/dpdx/HTML/Toxoplasmosis.htm

19. Daryani A, Sarvi S, Aarabi M, Mizani A, Ahmadpour E, Shokri A, Rahimi MT, Sharif M. Seroprevalence
of Toxoplasma gondii in the Iranian general population: a systematic review and meta-analysis. Acta
Trop. 2014; 137:185-94. [PubMed] [Google Scholar] .

20. Dubey JP, Jones JL. Toxoplasma gondii infection in humans and animals in the United States. Int J Parasitol.
2008; 38(11):1257-78. [PubMed] [Google Scholar] .

21.Elsafi, S.H., AL-Mutairi, W.F., Al-Jubran, K.M.,Abu Hassan, M.M. & Al Zahrani, E.M.(2015).
Toxoplasmosis seroprevalence in relation to knowledge and practiceamong pregnant women in
Dhahran,Saudi Arabia. Pathogens and GlobalHealth 109(8): 377-382.

- 765 - Available online at: https://jazindia.com



https://jazindia.com/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5412524/
https://pubmed.ncbi.nlm.nih.gov/28496551
https://scholar.google.com/scholar_lookup?journal=J+Clin+Med+Res&title=Lack+of+association+between+Toxoplasma+gondii+infection+and+diabetes+mellitus:+a+matched+case-control+study+in+a+mexican+population&author=C+Alvarado-Esquivel&author=N+Loera-Moncivais&author=J+Hernandez-Tinoco&volume=9&issue=6&publication_year=2017&pages=508-511&pmid=28496551&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5153514/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5153514/
https://pubmed.ncbi.nlm.nih.gov/27999640
https://scholar.google.com/scholar_lookup?journal=Caspian+J+Intern+Med&title=Toxoplasmosis+in+Iran+:+a+guide+of+general+physicians+working+in+the+Iranian+health+network+setting:+a+systematic+review&author=SM+Alavi&author=L.+Alavi&volume=7&issue=4&publication_year=2016&pages=233-241&pmid=27999640&
https://pubmed.ncbi.nlm.nih.gov/21158618
https://doi.org/10.1645%2FGE-2608.1
https://scholar.google.com/scholar_lookup?journal=J+Parasitol.&title=Genetic+diversity+of+Toxoplasma+gondii+isolates+in+Egyptian+feral+cats+reveals+new+genotypes.&author=YM+Al-Kappany&author=C+Rajendran&author=SA+Abu-Elwafa&author=M+Hilali&author=C+Su&volume=96&issue=6&publication_year=2010&pages=1112-4&pmid=21158618&doi=10.1645/GE-2608.1&
https://doi.org/10.2174/1573409915666190820154422
https://scholar.google.com/scholar_lookup?title=Inhibition%20of%202C%20Coxsackie%20B%20virus%20protein%20to%20decrease%20pathogenicity%20of%20diabetes%20mellitus%20Type1&author=A.%20Amin&author=M.%20A.%20Rasheed&author=R.%20A.%20Diwan&publication_year=2020
https://scholar.google.com/scholar_lookup?journal=JARQ.&title=Immunohistochemical+distribution+of+protozoa+in+experimental+porcine+toxoplasmosis.&author=P+Banales&author=M+Yamada&author=M+Narita&author=K+Shimura&author=K+Nakamura&volume=40&issue=1&publication_year=2006&pages=79-83&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3354930/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3354930/
https://pubmed.ncbi.nlm.nih.gov/22701840
https://scholar.google.com/scholar_lookup?journal=Indian+J+Endocrinol+Metab&title=Infections+in+patients+with+diabetes+mellitus:+a+review+of+pathogenesis&author=J+Casqueiro&author=J+Casqueiro&author=C.+Alves&volume=16&issue=Suppl+1&publication_year=2012&pages=S27-36&pmid=22701840&
http://www.dpd.cdc.gov/dpdx/HTML/Toxoplasmosis.htm
https://pubmed.ncbi.nlm.nih.gov/24887263
https://scholar.google.com/scholar_lookup?journal=Acta+Trop&title=Seroprevalence+of+Toxoplasma+gondii+in+the+Iranian+general+population:+a+systematic+review+and+meta-analysis&author=A+Daryani&author=S+Sarvi&author=M+Aarabi&author=A+Mizani&author=E+Ahmadpour&volume=137&publication_year=2014&pages=185-94&pmid=24887263&
https://pubmed.ncbi.nlm.nih.gov/18508057
https://scholar.google.com/scholar_lookup?journal=Int+J+Parasitol&title=Toxoplasma+gondii+infection+in+humans+and+animals+in+the+United+States&author=JP+Dubey&author=JL.+Jones&volume=38&issue=11&publication_year=2008&pages=1257-78&pmid=18508057&

Dental Surgical Approach in Patients with Chronic Renal Failure: Considerations and Specific Approach

22. El-Shahawy, I.S., Khalil, M.I. & Bahnass, M.M.(2014). Seroprevalence of Toxoplasmagondii in women in
Najran City, SaudiArabia. Saudi Medical Journal 35(9):1143-6.

23.Elmore SA, Jones JL, Conrad PA, Patton S, Lindsay DS, Dubey JP. Toxoplasma gondii: epidemiology, feline
clinical aspects, and prevention. Trends Parasitol. 2010; 26(4):190-6. [PubMed] [Google Scholar].

24.Esteghamati A, Meysamie A, Khalilzadeh O, Rashidi A, Haghazali M, Asgari F, et al. Third national
Surveillance of Risk Factors of Non-Communicable Diseases (SURFNCD-2007) in Iran: methods and
results on prevalence of diabetes, hypertension, obesity, central obesity, and dyslipidemia. BMC Public
Health. 2009;9:167. doi: 10.1186/1471-2458-9-167. [PMC free article] [PubMed] [CrossRef] [Google
Scholar].

25.Gokee C, Yazar S, Bayram F, Gundogan K, Yaman O, Sahin I. Anti-Toxoplasma gondii antibodies in type 2
diabetes. Natl Med J India. 2008;21(1):51. [PubMed] [Google Scholar] .

26.Hayder A.L.Mossa ., Toxoplasmosis in Iragi Women: aretrospective Study.Karbala J.Med.Vol.2,N0.8,9 Dec
2009.

27.Hill D, Dubey JP. Toxoplasma gondii: transmission, diagnosis and prevention. Clin Microbiol Infect.
2002; 8(10):634-40. [PubMed] [Google Scholar .

28. Mahami-Oskouei M, Moradi M, Fallah E, Hamidi F, Asl Rahnamaye Akbari N. Molecular detection and
genotyping of Toxoplasma gondii in chicken, beef, and lamb meat consumed in northwestern Iran. Iran
J Parasitol. 2017; 12(1):38-45. [PMC free article] [PubMed] [Google Scholar].

29. Majidiani, H., Dalvand, S., Daryani, A.,Galvan-Ramirez & Foroutan-Rad. (2016).Is chronic toxoplasmosis a
risk factor for diabetes mellitus? A systematicreview and meta-analysis of case-control studies.
Brazilian Journal of Infectious Diseases 20(6): 605-609.

30.30. Molan, A.L. & Ismail, M.H. (2016). Study the possible association between toxoplasmosis and diabetes
mellitus in IRAQ. World Journal of Pharmacy and Pharmaceutical Sciences 6(3): 85-96.

31. Modrek MJ, Saravani R, Mousavi M, Khorashad AS, Piri M. Investigation of 1gG and IgM Antibodies Against
Toxoplasma gondii Among Diabetic Patients. Int J Infect. 2015;2(3):629493. doi: 10.17795/iji27595.

32.Mead,P.S.;Slutsker,L.and Dietz, V.et al. (1999).Food -related illness and death in the United
States.Emerg.Infect.Dis.,5: 607-624.

33. Niyan Inaam Muhammed Yousif and Hadi Mahdi Ahmad Alsakee Department of Basic Science, College of
Medicine, Hawler Medical University, Erbil, Iraq S85 Biomed Res Special Issue Biomedical Research
2021; Special Issue: S85-S89 ISSN 0970-938X www.biomedres.info Sero-prevalence and
immunological parameters of toxoplasmosis in women attending maternity teaching hospital in Erbil
city, northern Irag.

34.Prandota J. T. gondii infection acquired during pregnancy and/or after birth may be responsible for
development of both type 1 and 2 diabetes mellitus. J Diabetes Metab. 2013; 4:241. [Google Scholar].

35. Razzak,A.H.;Wais, S.A.and Saeid, A.Y.(2005).Toxoplasmosis:The innocent suspect of pregnancy wastage in
Duhok, Irag.Eastern Mediterranean Health Journal, 11(4):625-632.

36.Sadoon, M. m. ., & Khalaf, A. kh. (2022). sero-prevalance of Toxoplasma gondii among Diabtic patients in
Thi-Qar province/ south Irag . University of Thi-Qar Journal of Science, 9(2), 75-79.
https://doi.org/10.32792/utg/utjsci/v9i2.907.

37.Salih J.M., Mero W,M.S, Eassa ,s.H.Seroprevalence and some demographic factors associated with
Toxoplasma gondii infection among female population in Duhok province, Iraqg,Baghdad Science
Journal2020,17(2):431-436.

38.Saki J, Shafieenia S, Foroutan-Rad M. Seroprevalence of toxoplasmosis in diabetic pregnant women in
southwestern of Iran. J Parasit Dis. 2016;:1-4, http://dx.doi.org/10.1007/s12639-015-0735-4 .

39. Shirbazou S, Delpisheh A, Mokhetari R, Tavakoli G. Serologic Detection of Anti Toxoplasma gondii Infection
in Diabetic Patients. Iran Red Crescent Med J. 2013;15(8):701-3. doi: 10.5812/ircmj.5303. [PMC free
article] [PubMed] [CrossRef] [Google Scholar] .

40. Studenicova,C;Bencaiova, G, and Holkova, R (2006) Seroprevalence of Toxoplasma gondii antibodies in
healthy population from Slovakia .E.J.1.M.,17:470-473.

41. Shaapan RM, EI-Nawawi FA, Tawfik MA. Sensitivity and specificity of various serological tests for the
detection of Toxoplasma gondii infection in naturally infected sheep. Vet Parasitol. 2008;153:359—
362. [PubMed] [Google Scholar] .

42.42.Spalding ,S.M.; Amendoeira ,M.R.;Klein ,C.H; and Ribeiro,L.C.(2005).Serological screening and
toxoplasmosis exposure factors among pregnant women in South of
Brazil.Rev.Soc.Bras.Med.Trop.,38(2):173-177.

43. World Health Organization. Diabetes Programme. 2011 Available from: http://www.who.int/diabetes/en/.

44, Waree P. Toxoplasmosis: Pathogenesis and immune response. Thammasat Med J. 2008;8(4):487—
496. [Google Scholar]

45. Williams MA, Bevan MJ. Effector and memory CTL differentiation. Annu Rev Immunol. 2007;25:171-92.

46. Wilson M, Remington JS, Clavet C, Varney G, Press C, Ware D. Evaluation of six commercial kits for
detection of human immunoglobulin M antibodies to Toxoplasma gondii. The FDA Toxoplasmosis Ad
Hoc Working Group. J Clin Microbiol. 1997;35(12):3112-5. [PMC free article] [PubMed] [Google

Scholar]
47.Zhu S, Lai DH, Li SQ, Lun ZR. Stimulative effects of insulin on Toxoplasma gondii replication in 3T3-L1
cells. Cell Biol Int. 2006;30(2):149-53. doi: 10.1016/j.cellbi.2005.09.004. [PubMed]

[CrossRef] [Google Scholar].

- 766 - Available online at: https://jazindia.com


https://jazindia.com/
https://pubmed.ncbi.nlm.nih.gov/20202907
https://scholar.google.com/scholar_lookup?journal=Trends+Parasitol&title=Toxoplasma+gondii:+epidemiology,+feline+clinical+aspects,+and+prevention&author=SA+Elmore&author=JL+Jones&author=PA+Conrad&author=S+Patton&author=DS+Lindsay&volume=26&issue=4&publication_year=2010&pages=190-6&pmid=20202907&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2697989/
https://pubmed.ncbi.nlm.nih.gov/19480675
https://doi.org/10.1186%2F1471-2458-9-167
https://scholar.google.com/scholar_lookup?journal=BMC+Public+Health.&title=Third+national+Surveillance+of+Risk+Factors+of+Non-Communicable+Diseases+(SuRFNCD-2007)+in+Iran:+methods+and+results+on+prevalence+of+diabetes,+hypertension,+obesity,+central+obesity,+and+dyslipidemia.&author=A+Esteghamati&author=A+Meysamie&author=O+Khalilzadeh&author=A+Rashidi&author=M+Haghazali&volume=9&publication_year=2009&pages=167&pmid=19480675&doi=10.1186/1471-2458-9-167&
https://scholar.google.com/scholar_lookup?journal=BMC+Public+Health.&title=Third+national+Surveillance+of+Risk+Factors+of+Non-Communicable+Diseases+(SuRFNCD-2007)+in+Iran:+methods+and+results+on+prevalence+of+diabetes,+hypertension,+obesity,+central+obesity,+and+dyslipidemia.&author=A+Esteghamati&author=A+Meysamie&author=O+Khalilzadeh&author=A+Rashidi&author=M+Haghazali&volume=9&publication_year=2009&pages=167&pmid=19480675&doi=10.1186/1471-2458-9-167&
https://pubmed.ncbi.nlm.nih.gov/18472707
https://scholar.google.com/scholar_lookup?journal=Natl+Med+J+India.&title=Anti-Toxoplasma+gondii+antibodies+in+type+2+diabetes.&author=C+Gokce&author=S+Yazar&author=F+Bayram&author=K+Gundogan&author=O+Yaman&volume=21&issue=1&publication_year=2008&pages=51&pmid=18472707&
https://pubmed.ncbi.nlm.nih.gov/12390281
https://scholar.google.com/scholar_lookup?journal=Clin+Microbiol+Infect&title=Toxoplasma+gondii:+transmission,+diagnosis+and+prevention&author=D+Hill&author=JP.+Dubey&volume=8&issue=10&publication_year=2002&pages=634-40&pmid=12390281&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5522697/
https://pubmed.ncbi.nlm.nih.gov/28761459
https://scholar.google.com/scholar_lookup?journal=Iran+J+Parasitol&title=Molecular+detection+and+genotyping+of+Toxoplasma+gondii+in+chicken,+beef,+and+lamb+meat+consumed+in+northwestern+Iran&author=M+Mahami-Oskouei&author=M+Moradi&author=E+Fallah&author=F+Hamidi&author=N.+Asl+Rahnamaye+Akbari&volume=12&issue=1&publication_year=2017&pages=38-45&pmid=28761459&
https://scholar.google.com/scholar_lookup?journal=J+Diabetes+Metab&title=T.+gondii+infection+acquired+during+pregnancy+and/or+after+birth+may+be+responsible+for+development+of+both+type+1+and+2+diabetes+mellitus&author=J.+Prandota&volume=4&publication_year=2013&pages=241&
https://doi.org/10.32792/utq/utjsci/v9i2.907
http://dx.doi.org/10.1007/s12639-015-0735-4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3918195/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3918195/
https://pubmed.ncbi.nlm.nih.gov/24578838
https://doi.org/10.5812%2Fircmj.5303
https://scholar.google.com/scholar_lookup?journal=Iran+Red+Crescent+Med+J.&title=Serologic+Detection+of+Anti+Toxoplasma+gondii+Infection+in+Diabetic+Patients.&author=S+Shirbazou&author=A+Delpisheh&author=R+Mokhetari&author=G+Tavakoli&volume=15&issue=8&publication_year=2013&pages=701-3&pmid=24578838&doi=10.5812/ircmj.5303&
https://pubmed.ncbi.nlm.nih.gov/18406534
https://scholar.google.com/scholar_lookup?journal=Vet+Parasitol&title=Sensitivity+and+specificity+of+various+serological+tests+for+the+detection+of+Toxoplasma+gondii+infection+in+naturally+infected+sheep&author=RM+Shaapan&author=FA+El-Nawawi&author=MA+Tawfik&volume=153&publication_year=2008&pages=359-362&pmid=18406534&
http://www.who.int/diabetes/en/
https://scholar.google.com/scholar_lookup?journal=Thammasat+Med+J.&title=Toxoplasmosis:+Pathogenesis+and+immune+response.&author=P+Waree&volume=8&issue=4&publication_year=2008&pages=487-496&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC230132/
https://pubmed.ncbi.nlm.nih.gov/9399504
https://scholar.google.com/scholar_lookup?journal=J+Clin+Microbiol.&title=Evaluation+of+six+commercial+kits+for+detection+of+human+immunoglobulin+M+antibodies+to+Toxoplasma+gondii.+The+FDA+Toxoplasmosis+Ad+Hoc+Working+Group.&author=M+Wilson&author=JS+Remington&author=C+Clavet&author=G+Varney&author=C+Press&volume=35&issue=12&publication_year=1997&pages=3112-5&pmid=9399504&
https://scholar.google.com/scholar_lookup?journal=J+Clin+Microbiol.&title=Evaluation+of+six+commercial+kits+for+detection+of+human+immunoglobulin+M+antibodies+to+Toxoplasma+gondii.+The+FDA+Toxoplasmosis+Ad+Hoc+Working+Group.&author=M+Wilson&author=JS+Remington&author=C+Clavet&author=G+Varney&author=C+Press&volume=35&issue=12&publication_year=1997&pages=3112-5&pmid=9399504&
https://pubmed.ncbi.nlm.nih.gov/16271305
https://doi.org/10.1016%2Fj.cellbi.2005.09.004
https://scholar.google.com/scholar_lookup?journal=Cell+Biol+Int.&title=Stimulative+effects+of+insulin+on+Toxoplasma+gondii+replication+in+3T3-L1+cells.&author=S+Zhu&author=DH+Lai&author=SQ+Li&author=ZR+Lun&volume=30&issue=2&publication_year=2006&pages=149-53&pmid=16271305&doi=10.1016/j.cellbi.2005.09.004&

48.Yousif .N.I.LM and Alsakee .H.M.A . Sero-prevalence and immunological parameters of toxoplasmosis in
women attending maternity teaching hospital in erbil city, northern Irag. Biomedical Research 2021,
Special Issue: S85-S89 ISSN 0970-938X www.biomedres.info.

49.49- Yong-Xin Li,Hai Xin,Xiang-Yan Zhang,Cui-Ying Wei,Yu-He Duan,Hao-Fu Wang,and Hai-Tao Niu.
Toxoplasma gondii Infection in Diabetes Mellitus Patients in China: Seroprevalence, Risk Factors, and
Case-Control Studies Volume 2018 | Article 1D 4723739 | https://doi.org/10.1155/2018/4723739

- 767 - Available online at: https://jazindia.com



https://jazindia.com/
http://www.biomedres.info/
https://doi.org/10.1155/2018/4723739

