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Abstract: Among various species of parasitic protozoans which may contaminate
drinking water,Toxoplasma gondis of a special importance due to the high incidence

of infections with this parasite noted in animals and humans. The objective of this study
was to determine the frequency of occurrenc€.gfondiiin drinking water on farms in

the area of the Lublin province (eastern Poland) with respect to health risk among the
inhabitants, and to assess the role of water in the transmissioxapflasmanfections

in the rural environment. Studies were conducted on 87 farms located in the Lublin
province, 14 of which were classified as possessing a good hygienic state, and 73 as
possessing a poor hygienic state. A total number of 114 drinking water samples were
taken, 80 samples from shallow household wells with a windlass, 16 from deep wells
with a pump, and 18 from the water supply system. In microscopic and PCR
examinations of 114 water sampl@&s,gondiiwas found in 15 (13.2%) and 31 (27.2%)

of samples, respectively. The presencel ofjondii DNA detected by PCR test was
found significantly more frequently in water samples from the shallow windlass-
operated wells than in those from deep wells (p<0.05) and water supply system
(p<0.01). Water samples collected from shallow wells located on farms of poor
hygienic state contained significantly more frequently DNAT ofjondiithan samples

from shallow wells located on farms of good hygienic state (434%3.3%, p<0.05).

In 26.3% of water samples, oocysts of other protozoans were found belonging to
Isospora Eimeria, and Cryptosporidium Serologic examinations for the presence of
anti-Toxoplasmaantibodies conducted among 99 inhabitants of the farms where
household wells were used showed 64.6% of seropositive results in IgG class antibodies
and 1.0% in IgM class antibodies. Clinical cases of toxoplasmosis were also noted. In
the total population examined, a positive correlation was observed between the
consumption of unboiled well water and the presence of antibodies agjaigsndii
(p<0.05), this correlation being especially strong on farms of poor hygienic state
enclosing shallow wells (p<0.001). In conclusion, the recorded preseficgomdiiin

well water provides an evidence of the potential risk of waterborne infection for humans
and animals. Therefore, it seems necessary to implement prophylactic actions on the
endangered farms.
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INTRODUCTION ridiosis and toxoplasmosis, were noted worldwide [3, 4,

10, 12]. In Poland, little is known to date about the

In recent years, a number of waterborne epidemic®ntamination of drinking water (water supply system and
caused by parasitic protozoans, e.g. giardiasis, cryptospeell water) with dispersive forms of these parasites.
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\..fs Biata

Podlaska

Studies conducted during the period 2@001 in Poznan
and vicinity showed the presence of pathogenic protozc
in surface water [13]. In recent years, other Polisl
researchers have also paid attention to this scope
problems [15, 16].

Among various species of parasitic protozoans whic
may contaminate drinking watéfpxoplasma gondis of
special importance due to the considerable frequency
infections with this parasite noted among humans ar
animals.T. gondiiinvasion may be especially dangerous
for pregnant women with respect to the possibility o
occurrence of congenital defects in the foetus, as well
for people with decreased immunity, in whom it may leau
to severe systemic changes or even death. Tomaszow

The results of own studies, as well as data fror L“b?l*
literature [18, 19], indicate thafoxoplasma gondiin-
fection may constitute a serious epidemiological problengigure 1. Map showing area of study comprising 10 districts in Lublin
especially in the rural environment where there are mamyovince.
cross routes of spreading of this protozoan. Cats play a
special role in the spread Of gondii infection, conta- selected for the study on the basis of the following
minating the environment with oocysts, the dispersiveriteria: poor hygienic state of the farm, lack of protection
forms of this parasite. Due to natural phenomena, oocystswell and presence of a cat.
are spread over a considerable area which may also lead total number of 114 samples of drinking water were
to the contamination of surface and ground waters. kxamined. The samples were taken from: 96 wells and 18
eastern Poland, shallow household wells, into which mayater supply system intakes; 80 intakes were shallow
penetrate chemical and biological contaminants from th®usehold wells with a surrounding casing of concrete
nearest surroundings, are frequently the source of watdepth up to 7 m) and a manual winch (F1 — 15, F2 — 65).
supply in rural areas. Such wells are not covered Wyrom these wells water is taken from the first, the
constant monitoring, which is applied at the intakes afhallowest water-bearing level, located directly under the
water supply systems; however, these intakes are also soil layer and not covered by impermeable layers. The
covered by examinations for pathogenic protozoans. Wellajority of wells were secured only by a provisional
water is neither treated nor filtered, hence the presencevadoden cover. On some farms, the water taken was
invasive forms of the parasite in it may constitute aontaminated with leaves, fragments of branches and
serious health risk for the inhabitants of farms andand. 16 intakes (F2) were deeper (below 10 m) drilled
animals bred on these farms. wells, where water was pumped by means of a manual or

The objective of this study was to determine thelectric pump. The samples from 18 intakes of water
frequency of occurrence @f. gondiiin drinking water on supply system (F1 — 10, F2 — 8) were taken from the tap
farms with respect to health risk for inhabitants, and tmside houses.
evaluate the role of drinking water in the transmission of

. farms of good hygienic state

D farms of poor hygienic state

Toxoplasmanfection in the rural environment. Questionnaire survey.A survey was conducted among
147 inhabitants of farms concerning water usage, animals
MATERIALS AND METHODS kept on the farms and diseases occurring in animals and
humans living on the farms. Information was gathered
Study area concerning ways of using well water, frequency of its use

and the use of other sources of water, e.g. water supply

Examined farms. Studies of drinking water were system. Special attention was paid to the issue whether
conducted on a total number of 87 farms in 32 villageahabitants of a farm drank (consumed) unboiled well
located in the area of 10 districts of the Lublin provincevater or not. 76 farms in the study (F1 — 10, F2 — 66)
(eastern Poland) (Fig. 1). were connected to the water supply system; however,

On 14 farms (F1), studies of water were carried out imousehold wells were still used for watering animals and
the years 2001-2003 within the comprehensive studyarden, as well as for consumption purposes. On 11 farms
concerning humans, animals, and elements of the envirdfl — 4, F2 — 7) the only source of water was a household
ment associated with the occurrence on these farms vodll.
toxoplasmosis of a family character. The hygienic condi-
tions on these farms were satisfactory, and household Study of water
wells were usually enclosed and properly secured.

On the remaining 73 farms (F2), studies of water were Preparation of water samples.Water samples were
performed in the years 2004-2005. These farms wetaken into plastic cans of the volume of 5 litr€sgondii
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isolation trials were performed based on the methaslith ethidium bromide and visualised by UV transillumi-
described by Isaac-Rentenal.[8]. The samples of water nation. Achieved specific products of 262 base pairs were
were filtered through cellulose filters with a pore diametetonsidered as a positive result.
of 0.45 um. The filters were washed with phosphate
buffer (PBS) of pH 7.8, with the addition of 0.01% Tween Serologic studies of inhabitants of farms
80, which was then centrifuged for 10 min at 1,050 x g.
The pellet obtained was suspended in 20 ml of distilled Population examined.In order to evaluate the effect
water. Further isolation was conducted by the flotatioaf drinking water on the health of rural population with
method, with the use of sugar solution of the followingespect to risk off. gondij 39 farms were selected (F1 —
composition: 53 g saccharose, 0.8 ml phenol, 100 ri4, F2 — 25) with 40 wells (F1 — 15, F2 — 25), and the
distilled water (specific gravity - 1.15 g). The pelletinhabitants of these farms were subjected to serologic
suspension was first added to 30 ml of sugar solution atebts for the presence of antibodies againsgondii A
centrifuged for 10 min at 1,050 x g, then 25 ml of théotal number of 99 people were examined (F1 — 57, F2 —
liquid was sampled from the surface, transferred to a ned2), among which females constituted 59.6% (F1 —
test-tube, and 75 ml PBS containing 0.01% Tween 80 wag.9%, F2 — 61.9%). People in the study were aged 8-87,
added. After final centrifugation for 10 min at 1,050 x gmean age was 44.8 + 22.5 (F1 - 36.6 + 19.6, F2 — 55.9
the supernatant was removed, and the sediment obtair2dd6). 26 people (F1 — 2, F2 —24) lived on 15 farms (F1 —
was preserved for further studies. 1, F2 — 14) where the result of microscopic and/or PCR
examination of water for the presenceTofgondii was
Microscopic examination of water sediment.Sedi- positive (further marked as W+), and 73 people (F1 — 55,
ment samples were suspended in a small amount of PBS— 18) came from 24 farms (F1 — 13, F2 — 11) where the
and examined under the microscope for the presente ofparasite was not found in well water (further marked as
gondii oocysts, using 200 x and 400 x magnificationdV-). All 99 people were subjected to questionnaire study.
From each sample 5 preparations were made.
Serologic tests.Blood serum samples taken from the
Polymerase Chain Reaction test (PCR).DNA inhabitants of farms were examined by immunoenzymatic
isolation was performed using the commercial kitests ELFA (Enzyme Linked Fluorescent Assay) for 1gG
(Genomic Mini, A&A Biotechnology, Gdynia, Poland), and IgM antibodies againstoxoplasma gondiiVidas
according to manufacturer’'s instruction. DNA wasToxo IgG and Vidas Toxo IgM, bioMérieux, France). To
isolated from water sediment by lysis in the lysing Lperform the tests by the ELFA technique, a Mini VIDAS
buffer containing proteinase K (15 hrs at 50°C). Then thievice was used.
material was placed on a mini-column with a silica bed.

The isolated DNA was washed out by means of low-ion Statistical analysis.The data were analysed by y° test,
buffers. t-Student test, Spearman test, and Mann-Whitney test,
Amplification of T. gondii DNA was performed using with the use of STATISTICA for Windows v. 5.0
PCR kit obtained from DNAGDANSK II s.c. (Gdansk, package (StatSoft Inc., Tulsa, Oklahoma, USA).

Poland). Detection ofT. gondii DNA was based on

amplification of gene fragment coding 65 kDa antigen RESULTS

protein in two subsequent reactions with the same pair of

primers. Primers, polymerase Delta 2, deoxynucleotides Studies of water

and other ingredients of reaction mixture, positive control

(genomic DNA of the RH strain dfoxoplasma gondij Microscopic examination. Among a total number of
and a marker M100-500 were included in the kit. 114 drinking water samples, in 15 samples (13.2%) the

The size of the amplified fragment was 262 base painstesence of individual oocysts of the size 9-10 x 12-13
Amplification and reamplification reactions were carrieum was noted, which were considered s gondii
out in the PTC-150 thermal cycler (MJ Research, Incoocysts (Fig. 2). These oocysts possessed a double wall
Waltham, MA, USA). Samples were initially denaturecand variable internal structure: from homogenous,
for 2 min at 94°C. Subsequent cycles were at 94°C for §danular protoplasm to visible outlines of 2 sporocysts.
sec (denaturation), 64°C for 1 min (annealing), and 72%ll positive water samples came from shallow wells (SW)
for 30 sec (extension). 35 amplification cycles and 3Q0rab. 1). In microscopic examination of water samples
reamplification cycles were performed. Then, finafrom deep wells (DW) and water supply system (WSS)
extension was applied for 2 min at 72°C. the presence offoxoplasma gondiioocysts was not

For the analysis of PCR amplification products, 13 pdbserved. In 30 (26.3%) water samples (29 SW and 1
aliquots of reaction mixtures, marker, positive control anBW) oocysts oflsospora Eimeria and Cryptosporidium
negative control (redistilled water) were applied to 2.09genera were noted (Tab. 1). The oocysts were found
agarose gels (Basica LE, Prona, EU) with Tris-Boratesignificantly more frequently in water samples from
EDTA (pH 8.2) as running buffer and electrophoresis washallow wells than in those from deep wells and water
performed for 55 min at 110 V. DNA bands were stainesupply system (p<0.05) (Tab. 1).
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negative result in microscopic examination, was observed

in 16 samples (15 SW and 1 DW); in only 2 of these

samples other species of protozoans were found. In 5
. samples of well water with positive results of both PCR

i.. ‘ test and microscopic examination for the presence. of
Pt L "; gondii oocysts, also oocysts of other protozoan species
). B ) were noted. In the case of 23 samples (22 SW and 1 DW),

where only oocysts of other genera of protozoans were
found in microscopic examination, the result of PCR test
for the presence af. gondiiDNA was negative.

The presence df. gondiiDNA was found significantly

| ' more frequently in water samples from the shallow
= | windlass-operated wells than in those from deep wells

Figure 2. Structure corresponding fioxoplasma gondioocyst in the  (p<0.05) and water supply system (p<0.01) (Tab. 1).
sediment of well water, sample F2/7, x 700. Among 25 water samples from farms F1 examined by

PCR, the presence af gondiiDNA was observed in 2

Among 25 water samples from the farms F1, in 28.0%) samples (SW). In these 2 samples, the presence of
(8.0%) samples (SW) individual oocysts, were founthe oocysts oT. gondiiand of other protozoanks@spora
which were considered & gondiioocysts on the basis spp. and/orCryptosporidium spp.) was noted in the
of their morphometric features. In 8 (32.0%) watemicroscopic examination. In the case of 6 samples from
samples (SW) the presence of oocystdsosporaspp. SW, in which only oocysts of other protozoans were
andEimeriaspp. was noted. found in microscopic examination, the PCR test result for

Among 89 water samples from farms F2, in 13 samplele presence df. gondiiDNA was negative.
(14.6%) the presence of individual oocysts was observed,Among 89 water samples from farms F2 examined by
which were considered &s gondii All positive samples means of the PCR test, the presenc& .ofjondii DNA
of water came from shallow wells. In 22 (24.7%) watewas noted in 29 samples (32.6%) (28 SW and 1 DW). The
samples (21 SW and 1 DW) the oocystsCofptospo- parallel positive results of PCR test and microscopic
ridium spp.,Isosporaspp. andEimeria spp. were found examination for the presence f gondii were obtained
(Tab. 1). in the case of 13 samples SW. In 3 of them, also oocysts

of Isosporaspp. and/oCryptosporidiumspp. were found.

PCR test. Among 114 water samples examined, th&he presence ofl. gondii DNA, with a simultaneous
presence ofT. gondii DNA was noted in 31 samples negative result of microscopic examination, was observed
(27.2%) (30 SW and 1 DW). All samples of water from dn 16 samples (15 SW and 1 DW); in 2 of them (SW) the
water supply system were negative. All 15 samples @fesence of other protozoans was noted. In 17 samples
well water, positive in microscopic examination for thg16 SW and 1 DW), where only oocysts of other
presence off . gondiioocysts, were also positive in PCRprotozoans were found in the microscopic examination,
test. The presence @f gondiiDNA, with a simultaneous the PCR test result for the presencd ofjondiiDNA was

Table 1.Occurrence of oxoplasma gondin samples of water taken from water intakes located on farms.

Type of farm Shallow, Deep, Water supply Total
windlass-operated pump-operated system (WSS)
wells (SW) wells (DW)
N=80 N=16 N=18 N=114

Toxoplasma gondiocysts F1 2/15 (13.3%) 0 0/10 (0) 2/25 (8.0%)
Detected microscopically
(positive, percent) F2 13/65 (20.0%) 0/16 (0) 0/8 (0) 13/89 (14.6%)

F1+F2 15/80 (18.7%) 0/16 (0) 0/18 (0) 15/114 (13.2%)
Cysts of other protozoans F1 8/15 (53.39%§ 0 0/10 (0) 8/25 (32.0%)
Detected microscopically
(positive, percent) F2 21/65 (33.8%) 1/16 (6.2%) 0/8 (0) 22/89 (24.7%)

F1+F2 29/80 (36.296f 1/16 (6.2%) 0/18 (0) 30/114 (26.3%)
Toxoplasma gondiDNA F1 2/15 (13.3%) 0 0/10 (0) 2/25 (8.0%)
Detected by PCR
(positive, percent) F2 28/65 (43.19%Y 1/16 (6.2%) 0/8 (0) 29/89 (32.6%)

F1+F2 30/80 (37.596f 1/16 (6.2%) 0/18 (0) 31/114 (27.2%)

F1 — farms of good sanitary state, F2 — farms of poor sanitary state.
"~ significantly greater compared to deep wells (DW%0.05,” p<0.01.
## significantly greater compared to water supply system (W§&{.05,"p<0.01.
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Table 2. Occurrence of anflloxoplasmaantibodies in farmers and their families owning wells, related to water consumption and results of water
examination for the presence idxoplasma

Persons Persons not Persons exposed to Persons exposed to Total
consuming  consuming Toxoplasman well water Toxoplasman well water
well water well water (microscopic examination) (PCR examination)
Positive Negative Positive Negative
F1 ELFA test for IgG antibodies N=20 N=37 N=2 N=55 N=2 N=55 N=57
Positive, percent 13 (65.0%) 22 (59.5%) 1 (50.0%) 34 (61.8%) 1 (50.0%) 34 (61.8%) 35 (61.4%)
IU/ml (median) 38.5 20.0 40.0 30.0 40.0 30.0 30.0
ELFA test for IgM antibodies 0 0 0 0 0 0 0
Positive, percent 0 0 0 0 0 0 0
F2 ELFA test for IgG antibodies N=29 N=13 N=11 N=31 N=24 N=18 N=42
Positive, percent 24 (82.8%%) 5 (38.5%) 9(81.8%) 20 (64.5%) 17 (70.8%) 12 (66.7%) 29 (69.0%)
IU/ml (median) 51.0 0.0 99.0 15.0 19.0 25.0 22.0
ELFA test for IgM antibodies
Positive, percent 1 (3.4%) 0 1(9.1%) 0 1 (4.2%) 0 1 (2.4%)
Total ELFA test for IgG antibodies N=49 N=50 N=13 N=86 N=26 N=73 N=99
Positive, percent 37 (75.5%) 27 (54.0%) 10 (76.9%) 54 (62.8%) 18 (69.2%) 46 (63.0%) 64 (64.6%)
IU/ml (median) 43.0 12.0 80.0 21.0 19.0 30.0 27.0
ELFA test for IgM antibodies
Positive, percent 1 (2.0%) 0 1 (7.7%) 0 1 (3.8%) 0 1 (1.0%)

F1 — farms of good sanitary state, F2 — farms of poor sanitary state. U - International Units.
™ Significantly greater compared to persons not consuming well Wat&€.05,” p<0.01,” p<0.001.

negative (Tab. 1). Altogether, the presencel ofjondii Serologic tests Among the total number of 99 people
DNA in the water samples was found significantly morérom 87 farms, seropositive results in IgG class antibodies
frequently in farms F2 then in farms F1 (32.6%8.0%, were found in 64 inhabitants (64.6%), within the range
p<0.05). The difference was smaller in the case d&fom 9-4,200 IU/ml. Mean age of seropositive people
microscopic examination (14.6%s. 8.0%, p>0.05). In (55.6 + 24.2) was significantly higher compared to those
compared occurrence on farms, the presende gbndii who were seronegative (29.6 + 19.2) (p<0.001). Among
in well water was found on 1 out of 14 farms F1 (7.1%§eropositive results, 42 (65.6%) were within the range
and on 28 out of 73 farms F2 (38.4%) (p<0.05). from 10-100 1U/ml, 15 (23.5%) from 101-300 IU/ml, and
7 (10.9%) of highly positive results were over 300 [U/ml.
Correlation between the results of microscopic In 1 person IgM class antibodies were noted.
examination and PCR test.A highly significant corre-  Among 26 inhabitants of farms with positive PCR
lation was observed between the detectioril ofjondii result for the presence @t gondiiin water (farms W+),
oocysts in the microscopic examination and a positidgG antibodies were observed in 18 people (69.2%) (Tab.
result of PCR test (r=0.629; p<0.0000001). This corre?). Among 73 inhabitants of farms on which the result of
lation was much lower in the case of oocysts of othevater examination was negative (farms W-), in 46 people

protozoans (r=0.280, p<0.01). (63.0%) serologic tests showed the presence of IgG
antibodies. The difference between the percentages of
Seroepidemiological studies of inhabitants seropositive results noted in the 2 groups examined

of selected farms (69.2%yvs. 63.0%) was not statistically significant. On 15

farms W+ seropositive result was significantly more often
Questionnaire survey on water usageAltogether, 50 observed among people who reported the consumption of
inhabitants of farms examined by serologic tests in theell water in the questionnaire survey (17/19, 89.5%)
survey, confirmed drinking unboiled well water, whereathan among people drinking water only from the water
49 denied this fact. Water from 23 shallow wells (F1 — &upply system (2/7, 28.6%) (p<0.001). No significant
F2 — 17) was used by the inhabitants for consumption arglationship was noted between drinking well water and
watering of animals, while water from the remaining 1&eropositive results among inhabitants of 24 farms W-
wells (F1 — 9, F2 — 8) served only for watering animal@>0.05). In the total population, seropositive results were
and garden. On these farms, the inhabitants used wag@nificantly more frequently observed in people consu-
from the water supply system. ming well water (75.%s.54.0%, p<0.05%) (Tab. 2).
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Farms F1. Among the total number of 57 people in theén the course of preghancy (in 2 people). In 3 cases,
study, seropositive results in IgG antibodies class wetexoplasmosis was diagnosed and proper treatment
noted in 35 (61.4%) within the range 10-4,200 IU/mhapplied. The remaining people did not seek medical
(Tab. 2). Mean age of seropositive people (49.5 + 27.ajvice. The present study revealed the presencé. of
was significantly higher than the mean age of sergondiilgG class antibodies in all these people.
negative people (23.3 £ 15.2) (p<0.001). Among positive Among the inhabitants of farms F2, 1 case of a
results, 24 (68.6%) were within the range 10-100 IU/ml, ymphonodular form of toxoplasmosis was noted. This
(17.1%) were within the range 101-300 IU/ml, and 5vas the case of a 31-year-old female farmer living in the
(14.3%) were over 300 IU/ml. village Lisnik Duzy. The woman was hospitalized. The

In 1 of 2 people living on farm W+ the presence of Ig&erologic tests performed confirmed the diagnosis by
class antibodies was observed. Among the remaining BBtecting the presence of IgM class antibodies (ELFA
inhabitants of farms, where the result of the examinatidgM: +) and 1gG class antibodies (ELFA 1gG: 724 1U/ml).
of water for the presence df. gondii was negative, The microscopic examination of a water sample from the
serologic tests revealed the presence of IgG class antell on this farm showed the presence Tf gondii
bodies in 34 people (61.8%). In the population examinezbcysts, which was also confirmed by a positive result of
no statistically significant relationship was found betweeRCR test. Water on this farm was used both for
drinking well water and seropositive results (Tab. 2). consumption by the members of the household and for

watering animals and the garden. Based on the results

Farms F2. Among the total number of 42 peopleobtained, it may be presumed that in this case water might
examined, seropositive results in 1gG class antibodiésve been the source Df gondiiinfection.
were observed in 29 (69.0%), within the range 9-724 Among the population living in the remaining farms
IU/ml. Mean age of seropositive people (63.0 + 18.1) was2, the occurrence in the past of the symptoms
significantly higher, compared to the mean age of thosharacteristic of toxoplasmosis was not observed. None of
who were seronegative (40.2 + 21.1) (p=0.001). Amonilpe people examined were treated due to toxoplasmosis,
positive results, 18 (62.1%) were within the range 10-10%or had serologic tests for this disease been performed.
IU/ml, 9 (31.0%) were within the range 101-300 1U/ml,
and 2 (6.9%) were over 300 IU/ml. In 1 person, IgM class DISCUSSION
antibodies were present.

Among 24 inhabitants of farms where positive PCR According to general opinionl. gondii infection in
result was noted for the presenceTofgondiiin water humans most often takes place as a result of the
(farms W+), the 1gG class antibodies were observed in Tonsumption of raw or undercooked meat containing
people (70.8%) (Tab. 2). Among 18 inhabitants of farmeysts of the protozoan, or food contaminated with cat’s
where the result of water examination was negatiieeces [5]. To date, only few reports have been devoted to
(farms W-), serologic tests revealed the presence of IgBe waterborne route of infection, which was probably
class antibodies in 12 people (66.7%). The differenagused by the lack of effective research methods.
between the percentages of seropositive results notedViforldwide in recent years, cases of contracting toxo-
these 2 groups examined (70.8%. 66.7%) was not plasmosis have been noted, water being the source of
statistically significant. On farms W+ seropositive resultéfection. Among other countries, in Panama in the year
were noted more often among people who reported in th679 T. gondii infection was observed among soldiers
survey the consumption of unboiled well water, comparegtationed in the jungle. Epidemiological investigation
to people drinking water from the water supply systershowed that the source of infection was water from a
(p<0.001). No significant relationship was observedtream contaminated with oocysts excreted by jungle cats
between drinking well water and seropositive resul]. In British Columbia (Canada), 110 acute cases of
among the inhabitants of farms W-, whéregondiiwas toxoplasmosis were noted, associated with the contamina-
not detected in water. Among the total number dfon of water from the water supply system withgondii
inhabitants of farms F2, seropositive results were signifdocysts washed from soil contaminated with wild cats’
cantly more often noted in people who consumefheces during heavy rains. It was estimated that as many
unboiled well water (82.8%s.38.5%, p<0.001) (Tab. 2). as 8,000 people contracted the infection [3]. The largest
Also, the median concentration of aitixoplasma focus of infection (290 cases) was noted in Brazil. It was
antibodies was significantly greater in inhabitants ofemonstrated that the disease was associated with the
farms F2 who reported drinking unboiled well watedrinking of unfiltered water from a well [1]. Cases of
compared to those who did not (51.0 IUABl0.0 IU/ml, toxoplamosis were also confirmed among a group of
p<0.01). vegetarians in India, which were related to the contami-

nation of drinking water with the oocysts of the parasite

Clinical cases.In 12 people from farms F1, in the pas{7]. These events attracted public attention to the problem
there occurred symptoms suggestinggondiiinfection — and resulted in the development of increasingly more
the enlargement of lymph nodes with accompanying flyperfect research methods, including those in the area of
like symptoms was observed (in 9 people), and disorderolecular biology. The application of the PCR techniques
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specially contributed to the increase in the effectiveness3. It is desirable to carry out prophylactic actions in the

of detection of the parasite in water [9, 10, 20]. areas of farms at risk in order to protect the health of
The presence of oocysts and DNA Bf gondiiin a humans and animals living on these farms.

considerable number of water samples examined in the
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farm (7.1%). Among 73 farms F2, however, characterisetbrth Rio de Janeiro State, Brafiimerg Infect Di2003,9, 55-62.

by incorrect hygienic conditions and lack of proper 2. Benenson MW, Takafuji ET, Lemon SM, Greenup RL, Sulzer
AJ: Oocyst-transmitted toxoplasmosis associated with ingestion of

protection of wells, the presence df. gondii Was ;i minated wateN Engl J Medi982,307, 666-669.
observed on as many as 28 farms (38.4%). In both groupsz. Bowie WR, King AS, Werker DH, Isaac-Renton JL, Bell A, Eng
the mean age of seropositive people was significantB, Marion SA: Outbreak of toxoplasmosis associated with municipal
higher than that of seronegative, which was associat@gnking water. The BCToxoplasmanvestigation TeamLancet1997,
; . . . 350, 173-177.
with different “m_e O,f ,EXposure f[O the_ parasite. Lo 4. Dawson D: Foodborne protozoan parasiteis]J Food Microbiol
The lack of S|gn|f|canF .relatlonshlp between drinkingoos,103 207-227.
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; : . Ertug S, Okyay P, Tu , Yu : v
populatlo_n the cause df. gond” infection V_Vere sources risk factors for Toxoplasma infection among pregnant women in Aydin
of parasite other than water [17]. Only in one case @fovince, TurkeyBMC Public Healt2005,5, 66.
clinical toxoplasmosis in an inhabitant of farm F2, where 7. Hall SM, Pandit A, Golwilkar A, Williams TS: How do Jains get
T. gondii was found in drinking water, the WaterborneT°>é°P:igg’ﬂgﬁiﬁ:?;’;ﬁ:%%iﬁ g“sAG'I‘:\i?ﬁ 65, Ong CS, Fung CP
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examination, may indicate that on neglected farms where1o. Kourenti C, Heckeroth A, Tenter A, Karanis P: Development and
wells could be easily contaminated, well water may be application of different methods for the detectionTokoplasma gondii
important source of the parasite. Other authors, whilé"ﬁ“el_r(-)/;\)gp'c'f;‘;’t'_ﬁ%‘ “é',ir"?)"fogi;ﬁ?’e loi_l(éséme Varn JE Risk
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drinking unboiled water and the occurrence of invasion in 12. Majewska AC, Kasprzak W: Wodnopochodne epideBiédia.
the populations examined [4, 6, 11, 14]. W'ag F"\;’Ij‘rézytoh'lgig_dfl}; 253 - e NI
It seems that the results of the present study and thg;,:e‘l -Majewsl Al asozytnieze pierwotniaki w. wodzie.  MNIL
. X ) N 7zeglad Eureka 2003,8.
by other authprs_Justlfy the necessity to |mp|emem a 14.Paul M: Potencjalne zrédta zarazenia Toxoplasma gondiiw
system of monitoring household wells and the supplemeprzypadkach badanych w krétkim czasie po zarazeniu. Przegl Epidemiol
tation of the scope of routine examinations of water froﬁ@i%ﬁjzr 4,47I'E45F4- b i waterb Microbial Pol
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