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Abstract: Congenital toxoplasmosis is an important cause of miscarriage worldwide. There is high seropositivity of 7. gondii
among pregnant women in Bangladesh. The aims of the study were to estimate the presence of 7. gondii in fetoplacental tissue
among women with miscarriage and assess risk factors for toxoplasma infection in pregnant women. This cross-sectional study
was performed for a period of one year on 138 patients. Obstetric parameters; cat, food, and soil related risk factors for
toxoplasmosis were recorded and PCR analysis of fetoplacental tissue was performed for B1 and GRA6 gene in fetoplacental
tissue by conventional PCR analysis. Comparisons were made between PCR positive and negative patients with regards to
presence of risk factors for toxoplasmosis using Chi-square test or Fisher’s exact for categorical data; and t test or Mann Whitney
U test for continuous data where appropriate. Among a total of 138 patients with miscarriage, 38 patients’ fetoplacental tissue
(27.5%) were found to be positive for 7. gondii. Age ranged from 18 to 37 years, mean 25 (+5) years. Living in a neighborhood
with a cat was the only significant risk factor associated with PCR positivity (P=0.03). Other cat related factors and exposure to
other animals were not related to PCR positivity. 7. gondii was present in about one-fourth women with miscarriage at a tertiary
hospital which demands further research.
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1. Introduction

T. gondii is an obligate, intracellular parasite and about one
third of the world’s population is infected by 7. gondii [1, 2].
The natural cycle of 7. gondii transmission occurs between
cats and between cats and their prey [3]. The infection is
acquired by ingesting tissue cysts from undercooked or raw
meat, consuming food or drink contaminated with oocysts
shed by felids, or by accidentally ingesting oocysts from the
environment [4].

Several studies have reported strong association
between presence of IgM antibody against 7. gondii and
miscarriage [5-8]. However, it has been suggested that

detection of 7. gondii in fetoplacental tissue is more
suggestive of being associated with miscarriage than
detection in serum sample [9, 10]. But very few studies
have been found searching literature on detection of T.
gondii in human fetoplacental tissue. The aims of the
study were to detect presence of 7. gondii DNA by using
PCR in fetoplacental tissue of women with miscarriage
presenting at CMCH, assess the magnitude of it in this
region and find out the risk factors among them.
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2. Materials and Methods
2.1. Study Design and Setting

A cross sectional study was conducted among women with
miscarriage admitted in the Department of Obstetrics and
Gynecology, Chittagong Medical College hospital (CMCH)
from March 2018 to March 2019. CMCH is the largest tertiary
level government referral center for the South East part of
Bangladesh which constitutes about one fifth of the population
of the country. The general objective of the study was to detect
presence of 7. gondii infection in fetoplacental tissue of
woman with miscarriage. The specific objectives were to
detect presence of 7. gondii DNA in fetoplacental tissue by
PCR analysis among women with miscarriage and to
investigate the high-risk behavior in this population for T.
gondii infection, such as: contact with cat or cat faces, food
related practice, and exposure to soil. Patients of induced
abortion; patients with other diagnosed causes of miscarriage
such as uterine abnormalities, cervical incompetence, drugs;
and patients with systemic illness such as, diabetes mellitus,
thyroid disorders, and hypertension were excluded from the
study.

2.2. Data Collection

A pretested case record form was used to record findings.
The case record from used structured and open-ended
interview schedule to record demographic factors, relevant
history and risk factors; and the findings of PCR analysis. It
gathered information on obstetric parameters (trimester of
pregnancy, bad obstetric history, number of pregnancies,
duration of marriage), cat related behavior (ownership of cat,
involvement in close contact and care of cat, exposure to
surrounding cats), milk and meat related practice (eating
undercooked meat, unpasteurized milk), and exposure to soil
(involved in works related to soil contact).

2.3. PCR Analysis

Fetoplacental tissue was obtained for PCR analysis. After
collection of fetoplacental tissue, it was refrigerated at -20°C
in a deep freezer in the Department of Pathology and
Parasitology of Chittagong Veterinary and Animal Sciences
University where the PCR analyses were performed. A tiny
piece of (25 mg) tissue was cut with a sterile BP blade,
weighed and kept in 1.5 ml Eppendorf tube. DNA extraction
was done from the tissue by Favorprep'™ FFPE Tissue DNA
Extraction microkit (Favorgen) in accordance with the
manufacturer’s instructions. Cells were lysed and digested
with 200 pl of FATG1 buffer and 20 pl of proteinase K and
mixed thoroughly by vortexing; incubated at 60 °C for three
hours. Absolute ethanol (200 ul) was added and the mixture
was transferred to mini column in a 2 ml collection tube and
centrifuged for 1 min. The columns were washed twice, and
the DNA was eluted from the columns with 50 pl of elution
buffer. Amplifications were conducted in a final volume of a
20 pl reaction mixture that contained 10 pl Dream Taq Green
PCR Master Mix-2X (by Thermo Fisher Scientific), 20 pmol

of each primer, 5 pl of nuclease free water and 3 pl of template
DNA. For nested PCR, 1 pl of the nested PCR product was
used as template. Applied Biosystem 2720 thermal cycler was
used to amplify the segments of the 35-fold repetitive DNA
region of 183 bp length of Bl gene and 344 bp length of
GRA6 gene of T gondii. The forward;
5'-GAACTGCATCCGTTCATG- AG -3'" and reverse;
S-TCTTTAAAGCGTTCGTGGTC-3' primers were used to
amplify the related target in B1 gene. Two primers were used

for GRA 6 gene; ARG6-F1:
5-ATTTGTGTTTCCGAGCAGGT-3’, RI1:
5'-GCACCTTCGCTTGTGGTT-3"; GARG6-F2:
5-TTTCCGAGCAGGTGACCT-3', R2:

5-TCGCCGAAGAGTTGACATAG-3'[11-13].

Cycling conditions for B1 gene were: denaturation at 94°C
for 5 min, followed by 40 cycles of 94°C for 1 min, 60°C for 1
min, and 72°C for 2 min and final extension at 72°C for 10
min. Cycling conditions for GRA6 gene were: denaturation at
95°C for 5 min, followed by 35 cycles of 95°C for 30 seconds,
annealing at 59°C in the first round and 57°C in the nested
PCR for 30 seconds, extension at 72°C for 30 seconds and
final extension at 72°C for 10 min. A total of 5 ul of each PCR
product along with a 100 bp DNA ladder was subjected to
electrophoresis in agarose gel (favorprep '™ Gel/PCR
purification kit). The bands were then stained with ethidium
bromide and visualized under ultra-violet trans-illumination.

2.4. Data Analysis

Data were analyzed using SPSS version 22. Chi-square or
Fisher’s exact test was used to analyses the association of
categorical variables (obstetric, cat, food and soil related risk
factors). Independent sample t test or Mann-Whitney U test
was used to test the differences between two means or
medians, respectively (age, gestational age between PCR
positive and negative patients). Binary logistic regression
model was used to explain the relationship of cat, food and
soil related nominal or ordinal independent risk factors with
the dependent variable PCR positivity. Regression analyses
with factors that produced an odds ratio >1, were put in the
final model for binary logistic regression analysis. Odds ratio
(OR), P value and 95% confidence interval were used to see
the association of the risk factors with PCR positivity. The
levels of significance for all analyses were set at 0.05 and P
value < 0.05 was considered as significant. This study was
approved by Ethical Review Committee of Chittagong
Medical College (memo no: CMC/PG/2019/508). All
participants gave written informed consent before the study
began.

3. Results

There was a total of 138 patients. Age ranged from 18 to
37 years (mean 25 +5 years). 15.2% were less than 20 years,
62.3% between 20-29 years and 22.5% were between 30-39
years. Thirty-eight patients (27.5%) were found to be
positive for 7. gondii during PCR analysis for Bl gene and
none were positive for GRA6 gene (Figure 1). There was no
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significant difference in age between PCR positive and
negative patients (mean 25.7 vs 25.0 years, respectively,
p=0.47).

Gestational age ranged from 8 to 18 weeks and median
gestation ages in both PCR negative and positive patients were
12 weeks (P=0.49). There was also no significant difference
between PCR positive and negative women in terms of
obstetric parameters such as, trimester of pregnancy (p=0.21),
bad obstetric history (p=0.10), number of pregnancies (p=0.93)

and duration of marriage (p=0.54).

Living in a neighborhood with a cat was the only cat related
factor which was significantly related to PCR positivity
(P=0.03) (Table 1). None of the patients had any knowledge
about transmission of toxoplasmosis by cat. PCR positivity
rates were 32.32% (32/99) for living in a neighborhood with
cat, 31.18% (29/93) for neighbor’s cat coming to their house,
30% (3/10) for having a cat, 50% (1/2) for housing for cat, and
25% (1/4) for letting cat sleep in their bed.
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Figure 1. PCR analysis for B1 gene. M=marker;

PC=positive control; NC=negative control.
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Table 1. Relation of contact with cat and PCR positivity (N-138).
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Contact with cat PCR positive n (%) PCR negative n (%) P value*
Own a cat

Yes 3(2.2) 7(5.1) 0.55
No 35(25.4) 93 (67.4)

Housing for cat

Yes 1 (0.7) 1 (0.7) 0.48
No 37 (26.8) 99 (71.7)

Let cat sleep in their bed

Yes 1 (0.7) 3(2.2) 0.70
No 37 (26.8) 97 (70.3)

Neighbor’s cat comes to home area

Yes 29 (21.0) 64 (46.4) 0.12
No 9 (6.5) 36 (26.1)

Lives in neighborhood with a cat

Yes 32(23.2) 67 (48.6) 0.03
No 6(4.3) 33(23.9)

Knowledge about transmission

Yes 0 0 (0.0) t
No 38 (27.5) 100 (72.5)

Cat uses litter box

Yes 0 0 (0.0) t
No 38 (27.5) 100 (72.5)

Housing for cat

Yes 1 (0.7) 1 (0.7) 0.48
No 37 (26.8) 99 (71.7)

Involved in disposing cat litter

Yes 3(2.2) 6 (4.3) 0.47
No 35(25.4) 94 (68.1)

Manure handling

Yes 1 (0.7) 2 (1.4) 0.62
No 37 (26.8) 98 (71.0)

Wear gloves at manure handling

Yes 0 (0.0) 0 (0.0) t
No 38 (27.5) 100 (72.5)

TAnalysis not done when all data were in the same group.
*P values were derived from Fisher’s exact test.

None of the milk and meat

related practices were

significantly related to PCR positivity (Table 2). Among the
PCR positive patients, 39 (28.3%) used to drink milk, 36
(26.1%) pasteurized milk, washed their hands and knifes

after handling and cutting meat, and 33 (23.9%) used to eat
beef. Positivity rates for these factors were 28.26% (39/138),
27.27% (36/132), 26.87% (36/134), and 25.78% (33/128),

respectively.

Table 2. Relation of milk and meat related practice with PCR positivity (N=138).

Milk and meat related practice PCR positive n (%) PCR negative n (%) P value *
Milk consumption

Yes 39 (28.3) 99 (71.7) 0.13
No 2 (1.4) 1 (0.7)

Pasteurization/boiling of milk

Yes 36 (26.1) 96 (69.6) 0.75
No 2 (1.4) 4(2.9)

Beef consumption

Yes 33(23.9) 95 (68.8) 0.10
No 5(3.6) 5(3.6)

Undercooked meat consumption

Yes 0 5(3.6) 0.16
No 38(27.5) 95 (68.8)

Handwash after handling meat

Yes 36 (26.1) 98 (71.0) 0.50
No 2 (1.4) 2 (1.4)

Wash knife after cutting meat

Yes 36 (26.1) 98 (71.0) 0.31
No 2 (1.4) 2 (1.4)

*P Values were derived from Chi-square test.



200 Tamanna Ferdous Reza ef al.:

Molecular Diagnosis of Toxoplasma Gondii in Fetoplacental Tissue of Women with

Miscarriage and Assessment of Risk Factors for Toxoplasmosis

Behavior and practice related to exposure to soil or other
animals were not significantly related to PCR positivity (Table
3). Among the PCR positive patients, 18 (13%) had contact
with soil by other means, 5 (3.6%) own other domestic animal,

4 (2.9%) were involved in manure handling and care of other
animal, and 3 (2.2%) were involved in gardening. Positivity
rates for these factors were 27.69% (18/65), 26.32% (5/19),
57.14% (4/7), 36.36% (4/11), and 50% (3/6), respectively.

Table 3. Relation of exposure to soil or other animals to PCR positivity (N=138).

Exposure to soil/other animals PCR positive n (%) PCR negative n (%) p value*
Involved in gardening

Yes 3(2.2) 3(2.2) 0.21
No 35(25.4) 97 (70.3)

Involved in agricultural work

Yes 0 (0.0) 0 (0.0) t
No 38(27.5) 100 (72.5)

Involved in manure handling

Yes 4(2.9) 3(2.2) 0.07
No 34 (24.6) 97 (70.3)

Contact with soil by any other means

Yes 18 (13.0) 47 (34.1) 0.83
No 20 (14.5) 53 (384)

Own other domestic animals

Yes 5(3.6) 14 (10.1) 0.57
No 33(23.9) 86 (62.3)

Care of anther animal

Yes 4(2.9) 7(5.1) 0.36
No 34 (24.6) 93 (67.4)

*P Values were derived from Chi-square test.
TAnalysis not done as all values belonged to same group.

In univariate analysis, only living in a neighborhood with
cat was found significant with OR 2.63, 95% CI (0.999-6.905),
P=0.045. Regression analysis with factors that produced an

odds ratio >1 also showed that living in a neighborhood with a
cat was a significant risk factor for PCR positivity (P=0.02),
OR=4.07, CI (1.26-13.16) (Table 4).

Table 4. Regression analysis with factors with OR> 1.

Risk factors OR 95% C.L. P value*
Lower Upper

Live in a neighborhood with a cat 4.07 1.26 13.16 0.02

Exposure to soil 1.26 0.56 2.86 0.58

Milk consumption 10.16 0.64 161.88 0.10

Beef consumption 1.97 0.48 8.19 0.35

* P values were derived from binary logistic regression analysis.

4. Discussion

This study reports a 27.5% prevalence rate of 7. gondii in
women with miscarriage in Chattogram through a
hospital-based study on the fetoplacental tissue from women
with miscarriage. Earlier, studies from serum samples
reported 15- 38.5% seropositivity among pregnant women in
this country [14-16].

A recent meta-analysis showed that the incidence of
abnormal pregnancy outcome was five times higher in T.
gondii infected pregnant women than the incidence in
uninfected women [17]. Ghasemi et al. showed that the rate of
PCR positive placental tissue in women with miscarriage and
still birth was 3.7 times higher than the rate in women with
normal delivery [9, 10]. Abdoli et al. performed nested PCR
analysis targeting GRA6 gene on 210 fetoplacental tissues
from women with recurrent spontaneous abortions and

detected 3.8% positive samples [18]. Earlier, Asgari et al.
performed semi nested PCR analysis targeting B1 gene on
fetoplacental tissue from 524 women with miscarriage, and
14.4% were positive [11]. This study targeted both GRA6 and
B1 gene on 138 women with miscarriage. However, only B1
gene was detected by conventional PCR in 27.5% samples and
no GRAG positive samples were found suggesting a regional
variation.

Contact with cat has been widely implicated to the
occurrence of toxoplasmosis. Only 10 patients (7.2%) in this
study had owned a cat; three of them were PCR positive
which was not significant. However, in 93 (67.4%) patients,
neighbor’s cat came to the patients’ home area and 99 (90%)
patients lived in a neighborhood with a cat. This suggests
that majority had the risk of contamination of their
environment by oocyst excreted by cat. Samad et al. reported
that 11.2% pregnant women were seropositive in another
region of Bangladesh and seropositivity rate was
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significantly higher in the family members with seropositive
cat owner (24%) in comparison to family members without
cats (11.1%) (P<0.01) [19]. A study from Nigeria found that
IgM seropositivity was significantly more among women
who kept cat pets than those that did not (75% vs. 25%, p =
0.025) [20]. Although there are not many domestic cats in
Bangladesh, the presence of large number of stray cats
suggests that cats can contaminate the environment of this
densely populated area and sporozoites containing oocysts
excreted by cats are in abundance. These are very infectious
and can remain viable for many years [2].

Several studies have stated that eating undercooked meat is
a determining factor of toxoplasmosis [21]. Meat consumption
was not related to PCR positivity in this study. Many other
studies also failed to found any relation of meat or
undercooked meat consumption with toxoplasmosis.
Alvarado-Esquivel et al. hypothesized that pregnant women of
low socio-economic condition could eat meat at a lower
frequency and quantity than those with a better socioeconomic
level due to lack of affordability which is why meat
consumption was not a significant factor in toxoplasma
infection in their study [22]. Singh et al. also did not find
relation of meat with toxoplasmosis and concluded that type
of food, social considerations and quality of water consumed
were more likely factors for high prevalence (37.3%) of
toxoplasmosis in South India [23].

Contact with soil has been implicated to toxoplasmosis by
Alvarado-Esqiuvel et al. [22]. Twenty-eight of their 34
patients (82.35%) in Mexico who had contact with soil were
seropositive for 7. gondii (OR = 7.16; 95% CI: 1.39-36).
Although involvement with manure handling were more
among PCR positive patients in this study, involvement in
gardening, agricultural work or contact with soil by other
means failed to show any association.

In recent years, the prevention and treatment of congenital
toxoplasmosis have raised interest among policy makers in the
developed countries. However, except France, where this is
highly prevalent, most countries have not yet started any
screening program for toxoplasmosis mainly due to increased
cost involvement [24]. Since the modes of contamination are
related to living habits, it should be possible to reduce the risk
of infection during pregnancy by adequate health education. It
has been showed that adequate health education prevented
congenital toxoplasmosis in France and it was less expensive
than screening program. The lack of awareness suggests that
toxoplasmosis is a neglected disease in this country.

This study has several limitations. The sample size was
moderate and from a single center, there were no control
group and no comparison with serological findings. However,
this study highlighted the relation of 7. gondii with
miscarriage in this region and further studies should be carried
out to find out their causal relations.

5. Conclusion

There was presence of 7. gondii DNA in about
one-fourth of the patients with miscarriage. Living in a

neighborhood with a cat was significantly associated with
PCR positivity for 7. gondii. However, other cat related
factors, along with food and water related hygiene were not
significantly associated with presence of 7. gondii in
fetoplacental tissue.
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