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Abstract: Toxoplasmosis is a global zoonotic infection caused by Toxoplasma gondii. Various studies have
earlier associated T. gondii with serious health hazards including abortion, still birth, anorexia, anemia etc.
Toxoplasmosis could be serious medical condition and potentially harmful during the first trimester of
pregnancy in women. The aim of this study was to evaluate seropositivity and possible risk factors of
toxoplasmosis in pregnant women. A total of 180 blood samples were randomly collected to determine the
seroprevalence rate of antibodies against T. gondii in the pregnant women of District Kohat using Enzyme
Linked Immunosorbent Assay (ELISA). The overall seroprevalence was 14.4% (n= 26/180) among the pregnant
women. A significant difference (P < 0.05) of seropositivity was observed statistically between inhabitants of
rural 21.27% and urban areas 6.97% respectively. An increased consumption of undercooked meat 21.53% and
unwashed vegetables or fruit 25% were observed in serologically positive women. Multivariate analysis
indicated that the risk for T. gondii infection increased with age, lower educational level, populous living
conditions and soil-related occupations, although, in subset analyses, risk categories varied with ethnicity. 
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INTRODUCTION Transplacental transmission of T. gondii from an

Toxoplasma gondii can infect virtually all nucleated complications up to fetal death [9]. Such patients may
cells of a wide range of warm-blooded animals and causes have spontaneous abortions, stillbirths, dermatosis,
one of the most common parasitic zoonoses worldwide malaise, headache and myalgia [10]. Congenital infection
[1]. Toxoplasma gondii has been recognized as a develops when mothers are infected during pregnancy
significant cause of lambing loss [2] and food hazard [3]. [11]. The effect of congenital toxoplasmosis on the foetus
Different studies have been conducted on toxoplasmosis varies and significant manifestations include central
in different parts of the world including Pakistan [4] nervous system damage, meningoencephalitis,
covering various aspects of this important Public Health hydrocephalus, chorioretinitis and intracranial
problem [5,6] .Nearly one third of humanity has been calcifications, blindness and epilepsy, with foetal death or
exposed to T. gondii [7]. Human infection results from spontaneous abortion in about 10% of cases [12]. 
ingestion of soil contaminated with cat litter, ingestion of In Pakistan, T. gondii infections among pregnant
raw or insufficient cooked meat (lamb, pork and beef) and women have been reported in Punjab (63%) followed by
transmission from a mother to a foetus through the Azad Kashmir (48%) and Khyber Pakhtunkhwa (NWFP)
placenta (congenital infection) or by blood transfusion or (38%) [13]. It has been observed from the review that,
organ transplantation [8]. there have been no reports of seroprevalence and risk

infected pregnant to her fetus caused severe
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factors   related   to   this   parasite in   Pakistan.  Keeping Covered  the  plate and incubated at room
in  view  the importance of Enzyme Linked Immunosorbent temperature  (22-25°C)  for 30 minutes. Aspirated or
Assay  (ELISA) technique for congenital toxoplasmosis drained the well contents thoroughly by inverting the
and   risk   factors   in   pregnant   women   of  district plate and tapping vigorously on absorbent paper to
Kohat,   Khyber    Pakhtunkhwa    Pakistan,   the  study remove excess fluid. Washed wells four times with
was conducted to achieve the seroprevalence and Washing  Solution.  After  each  wash,  completely
associated risk factors related to the infection of emptied   the   wells as   described   above.   Did   not  let
toxoplasmosis. the wells dry out.

MATERIAL AND METHODS Avoided bubble formation and completed the additions

Study Population: A total of 180 blood samples were at room temperature (22-25°C) for 30 minutes. Drained
randomly  collected  in  sterilized vacutainer during June thoroughly and washed wells four to five times with
to September 2007 from pregnant women visited various Wash Solution. Inverted the plate after each wash to drain
maternity homes, Department of Gynecology and Liaqat all the liquid. Added 100 µl or two drops of Substrate
Memorial Hospital Kohat. A written consent was taken Solution to each well. Completed all additions within 5
and all the personal and clinical information were obtained minutes. Covered the plate and incubate at room
with a proper questionnaire from all women included in temperature (22-25°C) for 30 minutes. Added 50 µl or 1
this study. drop of Stop Solution to each well. Taped gently to mix

Serum Collection:  The samples were centrifuged at 4000 absorbance at 450 nm against the Reagent Blank within 1
rpm for 7-10 minutes. Serum was separated and transferred hour after termination of reaction.
with the help of a disposable dropper to another sterile
plastic  vial with a covering lid and stored in a freezer at - Statistical Analysis: Bio-statistical analysis was
20°C( Kaltis USA) until processed for serological analysis. performed using SPSS for Windows v. 10.0 (SPSS Inc.,

Serological Methods: All samples were screened for trimester, contact with domestic pets and nutritional
specific IgM antibody against T.gondii using ELISA. For habits were studied. The differences between two groups
this purpose Biotecx Opticoat Toxo (IgM) ELISA kit were considered to be statistically significant by ChiTM

(Texas, USA) was used with coated micro well plates Square t test (P < 0.05).
having purified Toxoplasma antigen.

Test Procedure: Prepared a 1:21 dilution of the positive
control, negative control, patient’s sample and calibrator In this study a total of 180 blood samples of pregnant
by diluting 20 µl of the sample in 400 µl of the sample women were analysed for T, gondii IgM antibody by
diluent in labeled plastic tubes. Mixed the contents by using ELISA technique. In this regard calculations were
gentle inverting all tubes for 10 seconds. Then Prepared made by average absorbance of each test sample
working wash solution by adding in 15 ml Wash including the positive and negative controls. To
Concentrate to 500 ml of deionized water. determine the “% of Calibrator (Cal)” the absorbance of

Removed the appropriate number of microwells strips each test sample was divided by absorbance value of the
from the bag. Made sure that all unused strips were left in calibrator and multiplied the product by 100. All samples
the bag, sealed pouch and return to the refrigerator. were analyzed for T. gondii IgM antibody by using ELISA
Included one well each for the Reagent Blank to which method. Out of the total obtained samples 14.4% (n=26)
sample diluent  added. Calibrator the Positive control, were found to be seropositive for T. gondii specific IgM
Negative control and test sample(s).Added 100 µl or two antibody, while 85.5% (n=154) were found IgM antibody
drops of sample diluent to the reagent blank. Added 100 seronegative for Toxoplasmosis. Statistically a significant

l of the diluted (1:21) patients sample(s), Calibrator, difference (P < 0.05) was observed by Chi square t test
Positive control and Negative control into the appropriate between the rural 21.3 % (n= 20/94) and urban 7% (n=
antigen well. Made sure that all the additions completed 6/86) areas respectively for seroprevalence rate of
within 5 minutes. toxoplasmosis (Table 1). 

Added 100 µl or two drops of conjugate to each well.

within 5 minutes. Covered the plate and incubate the plate

the Stop Solution. Avoided splashing. Read the

Chicago, IL, USA). Variables including area, number of

RESULTS
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Table 1: Area wise Seroprevalence of Toxoplasmosis in District Kohat

Areas
---------------------------------------------------------------------------------------------------------------------------

Test Result Rural %age Urban %age Total

Negative 74 79 80 93 154
Positive 20 21 06 07 26

Total 94 100 86 100 180

Statistical Analysis: using SPSS (Chicago, IL, USA) P < 0.05

Table 2: Trimester wise Seroprevalence of Toxoplasmosis in District Kohat

Trimesters
------------------------------------------------------------------------------------------------------------------------------------------------------

Test Result 1  Trimester %age 2  Trimester  %age 3  Trimester %age Totalst nd rd

Negative 48 80 57 81 49 98 154
Positive 12 20 13 19 01 02 26

Total 60 100 70 100 50 100 180

Statistical Analysis: using SPSS (Chicago, IL, USA) P < 0.05

Fig. 1: Seroprevalence of Toxoplasmosis in district Kohat Fig. 2: Seroprevalence of Toxoplasmosis in district Kohat
on the basis of Milk type due to domestic animals 

Similarly, in various pregnancy periods, the highest among   seropositive   women   was   also   found   to  be
seroprevalence rate 20% (n= 12/60) was found in first 4%  with  cats,  4%  with  dogs,  12%  with   goats  and
trimester followed by 18.6% (n= 13/70) in second semester 42%  with cows/buffalos  (Figure  2).  It  was  also
and only 2% (n= 1/50) in the third trimester for congenital observed  in  this  study that an increased seropositivity
toxoplasmosis (Table 2). In these periods only a single in women was related to increased consumption of
case of fetal abortion was noticed among 26 seropositive unwashed  vegetables  or  fruit  25%  and  undercooked
females while one baby was reported serious congenital meat 21.5%. 
toxo-abnormalities with CNS damage and microcephaly.
It was found among the positive cases that 19% DISCUSSION
(n=24/127) women used to consume unpasteurized milk
while 4% (n= 2/53) consumed pasteurized milk (Figure 1), Toxoplasmosis acquires  its  importance  for 2
which  showed  statistically  a significant   difference (P reasons. First, it can cause fetal infection if it is acquired
< 0.05) for a risk factor of congenital toxoplasmosis during  pregnancy,  with  unpredictable  manifestations
between seropositive and seronegative.  A close contact like mental    retardation,    blindness,   epilepsy  and
with domestic animals  as  a  risk  factor  for toxoplasmosis death  [Jones  et al., 2001] in the fetus and neonate [14].
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Second  it  is  an important cause of morbidity and CONCLUSION
mortality  among  immunocompromised  patients  [15, 16].
In  the  current  study,  180  pregnant  women  were tested The seroprevalence of Toxoplasmosis among
by ELISA, of which 26 were positive for T. gondii pregnant women was relatively low. However, given the
antibodies. This could be explained by the facts that large at-risk population in this Toxo-endemic region of
seropositivity for toxoplasmosis is high in this region District Kohat, there is a need to enhance the rapid and
because   it  is   an    agricultural   area   and   cats  and sensitive tools availability and use for preventive
other  animals  are   usually   kept   in   or   near  homes, measurements of Toxoplasmosis in pregnancy in order to
low education level, no awareness to disease and improve case management of symptomatic pregnant
especially  un-hygienic  nutritional  habits  contribute  to women. However, every pregnant woman should be
the infection. tested for Toxoplasma serological status on her very first

In pregnant women worldwide, the Seroprevalence of visit and should further carry out the diagnosis on
toxoplasmosis ranges from 7% to 51.3% [17]. The modern techniques like PCR. 
prevalence of Toxoplasma antibodies varies from 5% to
95% among young adults in different parts of the world REFERENCE
[18].In Pakistan high prevalence 39.8% of Toxoplasmosis
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