
In tro duc tion

Wil dli fe sy nan th ro pi za tion is a ra pi dly de ve lo -
ping phe no me non in Eu ro pe. Lar ge and me dium -si -
ze mam ma lian spe cies most com mon ly en cro aching
on urba ni zed are as are the wild bo ar Sus scro fa and
the red fox Vul pes vul pes [1–4]. The ir num ber has
grown con si de ra bly over the past few de ca des,
which can be at tri bu ted to over co ming of the fe ar of
hu mans, expan sion of land un der de ve lop ment, gre -
ater fe eding op por tu ni ties and in the ca se of fo xes
the bro ad -sca le ra bies vac ci na tion. [4–8]. Fre qu ent
pre sen ce of wild ani mals in po pu la ted are as cau ses
psy cho lo gi cal pro blems (e. g., fe eling di stur bed, fe -
ar of at tack, or col li sions with ve hic les), as well as
de te rio ra tion of the ap pe aran ce and he alth sa fe ty of
ho using es ta tes (spil led lit ter, and ever -pre sent fa -
eces). Mo re over, wil dli fe can be a he alth ha zard to
pe ople and pets, as they are host to se ve ral of both,
zoo no tic mi cro or ga ni sms and pa ra si tes [4,9–11].

On the Bal tic sho re, Sus scro fa has fo und excel -
lent li ving con di tions, and even at day ti me who le
packs haunt the se asho re, play gro unds, camp si tes
and re cre atio nal es ta tes (Fig. 1). The pre sen ce of red
fo xes is al so com mon at ni ght, espe cial ly in bu ilt up
are as. The ve ry po pu lar de sti na tion is Wo lin Island,
with its out stan ding na tu ral be au ty (ne ar ly half of
the is land be longs to a na tio nal park) and mild cli -
ma te. Thro ugho ut the year, it is vi si ted by tho usands
of to uri sts and ho li day -ma kers, espe cial ly in the
spring and sum mer ti mes. The con di tions pre va iling
the re ma ke the pla ce ve ry at trac ti ve for bo ars and
fo xes, as the re cre atio nal es ta tes are sur ro un ded by
old fo rest, in fact they are li ke is lands amidst mo re
or less na tu ral fo re sts. Owing to such fa vo ura ble tro -
phic con di tions, the po pu la tions of the se two spe cies
ha ve be en gro wing. Ac cor ding to the in for ma tion
pro vi ded by the Fo re stry Di strict of Mię dzyz dro je,
wild bo ar den si ty in the Wo lin Island is es ti ma ted
to day at 5.3 spe ci mens per squ are ki lo me tre and red
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both, flo ta tion and fa ecal sme ar, as mu tu al ly com ple men ta ry sho uld be used for hi gher ra te of de tec tion of pa ra si tes in
fa eces. No eggs of zoo no tic hel min ths in so il from re cre atio nal are as we re fo und de spi te the se are as we re ac ces si ble to
wild ani mals and pets. This co uld be expla ined by cha rac te ri stics of the so il (lo ose sand so il) as well as by be ha vio ur of
the pa ra si te ho sts in the exa mi ned are as.
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fo xes 1.2 spe ci mens per squ are ki lo me tre. The se
cha rac te ri stics of the is land ma de us to cho ose the
area for the stu dy.

We fo cu sed on the re la tion be twe en the pre va -
len ce of in te sti nal pa ra si te in wild bo ars and red fo -
xes and the sa ni ta ry con di tion of the so il in the se -
asi de re cre atio nal es ta tes. The pre sen ce of the pa ra -
si tes in the fa ecal sam ples col lec ted in the ha bi tat of
the ani mals was exa mi ned first and then the so il
sam ples from the an th ro po ge nic envi ron ments we re
exa mi ned. Ne ither so il con ta mi na tion nor in te sti nal
pa ra si te pre va len ce in red fo xes and wild bo ars at
Wo lin Island ha ve be en exa mi ned be fo re. Cur rent
in for ma tion on the de gree of the ir in va sion el se whe -
re in Eu ro pe is al so scant [12–14]. So, this stu dy has
pro vi ded new in for ma tion abo ut the pa ra si tic fau -
na of red fo xes and wild bo ars at the is land and ap -
plied a no vel, bro aden ap pro ach to the eva lu ation of
pu blic and ve te ri na ry he alth ha zards when hu man
ha bi tats are pe ne tra ted by free -ran ging ani mals in -
fec ted with zoo no tic pa ra si tes.

Ma te rial and me thods 

The study was conducted at the western Polish
Wolin Island, situated in the southern part of the

Pomorska Gulf (Fig. 2). The island is separated
from the mainland by the delta of the River Oder,
i.e., the strait formed by the River Dziwna, the
Kamień Bay and the Szczecin Bay; while it is the
River Świna that separates the Wolin Island from
neighbouring Island of Usedom. The Wolin Island
is 245 km2 large, most of it is forested, and nearly
half the island represents a protected area within the
Woliński National Park established in 1960.

Fa eces exa mi na tion
Sam pling of wild bo ar and red fox fa eces was

car ried out two ti mes. In Sep tem ber 2007, 22 fox
sam ples and 29 bo ar sam ples we re col lec ted from
se ve ral si tes spre ad across the is land. Then, in Ju ly
2009, 7 sam ples of bo ar fa eces we re col lec ted, but
this ti me wi thin 1 ki lo me tre from the re cre atio nal
es ta tes mo ni to red for so il con ta mi na tion with geo -
hel minth eggs. Sam ples (ap pro xi ma te ly 20 g), we re
pic ked up from bo ar ro uting are as in the open fields
and the fo rest, and wi thin 100 me tres from fox bur -
rows. Fo re sters of the Mię dzyz dro je Fo re stry Di -
strict had go od know led ge of the area and hel ped to
lo ca te and iden ti fy wild ani mal fa eces. Ma te rial was
im mer sed upon col lec tion in a 4% for ma lin so lu tion
to pre vent fun gi and bac te ria growth, and then trans -
por ted to the la bo ra to ry. From each sam ple, fo ur

Fig. 1. Wild boars close to the holiday estate examined in Międzywodzie (fot. J. Juszkiewicz)
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por tions of 2 g each, we re ta ken to the ana ly ses.
They we re exa mi ned by She ather’s flo ta tion (2 por -
tions) and by di rect fa ecal sme ar (2 por tions). The
spe ci mens we re exa mi ned using a li ght mi cro sco pe
un der 10×40 ma gni fi ca tion. Pa ra si te egg and cyst
iden ti fi ca tion was do ne on the ba sis of the ir si ze and
sha pe as well as on the ba sis of egg -shell trans pa ren -
cy and thick ness. The me asu re ments we re ta ken
with the aid of a mi cro sco pe with a com pu ter so -
ftwa re (Mo tic Ima ges Plus).

So il exa mi na tion
So il sam ples we re col lec ted at re cre atio nal es ta tes

of Mię dzy wo dzie and Grod no, both well ma in ta ined
and ha ving well de ve lo ped re cre atio nal in fra struc tu re
and fa ci li ties. The se two are as we re po ten tial ly expo -
sed to bio lo gi cal con ta mi na tion re la ted to de fe ca tion
of sy nan th ro pic ani mals and pets. Bo ars and fo xes we -
re often ob se rved wi thin or in the vi ci ni ty of the se pre -
mi ses whi le dogs are al lo wed in both es ta bli sh ments
(Fig. 1). A com pa ri son of the two es ta tes is pre sen ted
in Ta ble 1. In Ju ly 2009, si xty 250 ml so il sam ples we -
re col lec ted (30 from each es ta te), in c lu ding 6 sam ples
from sand bo xes used by chil dren (2 samples from
Mię dzy wo dzie and 4 from Grod no). The ma te rial was
exa mi ned in the la bo ra to ry by mo di fied Da da flo ta -
tion tech ni que [15].

Re sults

Fa eces exa mi na tion
Of 36 sam ples of bo ar fa eces, pa ra si tes we re re -

co ve red from 30 sam ples (83.3%). Zo ono tic ne ma -
to de eggs we re pre sent in 9 sam ples (25.5%), from
eight of which (22.2%) 17 Asca ris su um, eggs we re
re co ve red, and in two sam ples (5.6%) 3 Tri chu ris
su is eggs we re iden ti fied. Lun gworm eggs Me ta -
stron gy lus sp., we re fre qu en tly fo und in wild bo ar
fa eces – a to tal of 170 we re re co ve red from 25 sam -
ples (69.4%). Coc ci dia we re just as fre qu ent – fo und
in 25 sam ples (69.4%), whi le the to tal num ber of
oocy sts re co ve red was 160. Ne ma to de eggs of

Fig. 2. Distribution of faeces with parasites eggs/oocyst
of wild animals on Wolin Island. 1–Sus scrofa,
2–Vulpes vulpes.

Table 1. Description of holiday estates studied for soil contamination with helminth eggs. Wolin Island, 2009.

Grodno  Międzywodzie  

Total area 
(recreational facilities) 

1600 m2

(400 m2) 

6000 m2

(1000 m2)  

Site description 
thick, mixed forest, far from urbanized

areas (within the borders of national park) pine forest, urbanized area

Distance from the Baltic shore 100 m 200 m

Soil structure loose sand soil loose sand soil

Shading high throughout the day moderate

Sports and recreational facilities
very good (sports grounds, children’s

playgrounds, a sandbox)
very good (barbecue area, children’s

playgrounds, a sandbox)

Fencing total, with crossings for large animals total

Accessibility to animals
foxes and boars seen on the premises at

night
foxes seen on the premises at night, boars

approaching the fences during the day

Dogs allowed allowed

Number of samples 30 30

Potential risk 245
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Oeso ph go sto mum sp. and Stron gy lo ides sp. we re fo -
und in 13 sam ples (36.1%), the num ber of eggs was
32 and 61, re spec ti ve ly. Phy so ce pha lus sp., eggs
we re less com mon – 14 eggs we re pre sent in 3 sam -
ples (8.6%) (Fig. 2, Ta ble 2). In te re stin gly, the eggs
of this ne ma to de we re on ly re co ve red from the Ju ly
2009 sam ples. Al so, a sin gle Ba lan ti dium sp., cyst
and one uni den ti fied ne ma to de egg we re fo und. All

the pa ra si tic spe cies re co ve red in 2007 from bo ar fa -
ecal sam ples we re al so fo und in 2009 bo ar fa ecal
sam ples. 

Of the 22 fox fa ecal sam ples, eggs of pa ra si tes
we re fo und in 17 sam ples (77.3%). Zo ono tic ne ma -
to de eggs we re re co ve red from 7 sam ples (31.8%),
with a to tal of 15 To xo ca ra ca nis eggs fo und in 6 fa -
ecal spe ci mens (27.2%) and 15 An cy lo sto ma ca ni -

Table 2. Results of examination of faecal samples of wild boars (Sus scrofa) in Wolin Island (2007, 2009)

Explanations: As–Ascaris suum; Ts–Trichuris suis; M–Metastrongylus sp.; S–Strongyloides sp.; O–Oesophagostomum sp.;

P–Physocephalus sp.; B–Balantidium sp.; Cc–Coccidia

Table 3. Results of examination of faecal samples of foxes (Vulpes vulpes) in Wolin Island (2007)

Explanations: Tc–Toxocara canis; C–Capillaria sp.; Tv–Trichuris vulpis; Us–Uncinaria stenocephala; Ac–Ancylostoma caninum;
Cs–Cestoda; Cc–Coccidia

As Ts M S O P B Cc

Flotation

Positive (n) 2 2 19 7 8 2 1 15

Prevalence (%) 5.6 5.6 52.8 19.4 22.2 5.6 2.8 41.7

Range (mean) 1–7 (4) 1 (1) 1–40 (7.1) 3–11 (4) 1–3 (1.7) 1 (1) 1 (1) 1–14 (4.7)

S.D. 4.24 – 9.25 3.11 0.71 – – 4.48

Smear

Positive (n) 8 1 18 10 10 3 0 23

Prevalence (%) 22.2 2.8 50 27.8 27.8 8.3 – 63.9

Range (M) 1–2 (1.1) 1 (1) 1–6 (2) 1–9 (2.6) 1–3 (1.5) 1–5 (3,8) – 1–13 (3.9

S.D. 0.35 – 1.51 2.50 0.82 1.89 – 3.06

Flotation and smear

Positive (n) 8 2 25 13 13 3 1 25

Prevalence (%) 22.2 5.6 69.4 36.1 36.1 8.3 2.8 69.4

Tc C Tv Us Ac Cs Cc

Flotation

Positive (n) 5 8 1 6 2 7 7

Prevalence (%) 22.7 36.4 4.5 27.2 9.1 31.8 31.8

Range (M) 1–3 (2) 1–9 (3.4) 3 (3) 1–5 (2) 2–3 (2.5) 1–11 (4.1) 1–3 (1.6)

S.D. 1 3.2 – 1.55 0.71 2.93 0.98

Smear

Positive (n) 2 0 0 7 3 4 2

Prevalence (%) 9.1 – – 31.8 13.6 18.2 9.1

Range (M) 1–4 (2.5) – – 1–4 (1.7) 2–5 (3.3) 1–3 (2.5) 2–3 (2.5)

S.D. 2.12 – – 1.25 1.53 1.00 0.71

Flotation and smear

Positive (n) 6 8 1 10 4 8 9

Prevalence (%) 27.2 36.4 4.5 45.5 18.2 36.4 40.1
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num eggs in 4 samples (18.2%). Other pa ra si te eggs
fo und in fo xes in c lu ded ne ma to de Un ci na ria ste no -
ce pha la eggs in 45.5% of sam ples (19 eggs re co ve -
red from 10 sam ples), Ca pil la ria sp. in 36.4% (27
eggs in 8 sam ples) and Tri chu ris vul pis in 4.5% of
sam ples (3 eggs re co ve red from 1 sam ple). Ta pe -
worm eggs we re fo und in 8 sam ples (36.4%), with
Ta enia sp. re co ve red from 5 sam ples and Di phy li -
dium ca ni num from 6 sam ples (27.2%). Ni ne sam -
ples (40.1%) con ta ined 15 coc ci dian oocy sts. Fur -
ther mo re, in one fox fa ecal sam ple, a sin gle Asca -
ris sp. and Me ta stron gy lus sp. eggs we re fo und to -
ge ther with U. ste no ce pha la egg (Fig. 2, Ta ble 3). In
18% of sam ples (bo ars and fo xes) so me other pa ra -
si tes we re iden ti fied, such as Sy pha cia sp., Tri cho -
so mi des sp. and mi te eggs (Aca ri na).

The two me thods of re co ve ry of pa ra si tes from
fa eces – flo ta tion and di rect fa ecal sme ar – ha ve
pro ved to be mu tu al ly com ple men ta ry. Fa ecal sme -
ar was a mo re ef fec ti ve tech ni que with wild bo ar fa -
eces – 213 eggs or cy sts from 29 fa ecal sam ples we -
re re co ve red using this me thod. Flo ta tion, on the
other hand, iden ti fied 110 eggs or cy sts in 26 sam -
ples. With the fox fa eces, si tu ation was dif fe rent.
Mo re pa ra si tes we re fo und by flo ta tion me thod, na -

me ly 91 eggs or cy sts in 17 sam ples, whi le fa ecal
sme ar was ac co un ted for 39 eggs or cy sts re co ve red
from 10 sam ples. In ge ne ral, when it co mes to iden -
ti fi ca tion of ne ma to de eggs and pro to zo an cy sts
from both ho sts – the bo ar and the fox – fa ecal sme -
ar pro ved mo re ef fec ti ve. For ne ma to de eggs, the
dif fe ren ce in the ef fec ti ve ness of the se me thods
used (as re fer red to the pre va len ce) was sta ti sti cal ly
si gni fi cant (p<0.05) (Fig. 3). It has to be em pha si -
zed, ho we ver, that in the ca se of both ho sts (fo xes
and bo ars) the re we re se ve ral ca ses of pa ra si te re co -
ve ry by one me thod on ly, i. e., either flo ta tion or di -
rect fa ecal sme ar). 

So il exa mi na tion
No ne of 60 sand so il sam ples from the two se asi -

de re cre atio nal es ta tes we re po si ti ve for eggs of zoo -
no tic hel min ths. On ly in one sam ple from Grod no
a sin gle Me ta stron glus sp. egg was fo und and in one
sam ple from Mię dzy wo dzie a sin gle egg of Ca pil la -
ria sp. was fo und. 

Di scus sion 

The Bal tic sho re is an area whe re wild bo ars and
red fo xes stron gly en cro ach on hu man envi ron ment.

Fig.3. A comparision of efficiency of two methods used for isolation of parasites eggs and oocysts from faeces of
wild boars (Sus scrofa) and foxes (Vulpes vulpes)
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Co pro lo gi cal exa mi na tions show that both ani mal
spe cies at Wo lin Island are fre qu ent ho sts for zoo no -
tic pa ra si tes. Twen ty -se ven per cent of fo xes we re
in fec ted with T. ca nis and 18% of sam ples con ta -
ined A. ca ni num. Ta enia sp. was al so fre qu ent
(27.2% po si ti ve sam ples), among which Echi no coc -

cus sp. eggs can not be ru led out. In wild bo ars, the
pre va len ce ra te of A. su um was 27%, and of T. su is
– 6%. The re sults ob ta ined by the co pro lo gi cal exa -
mi na tion me thods ha ve be en ba si cal ly con si stent
with re sults ob ta ined in re cent years by other au -
thors who uti li zed ani mal ne crop sy (Ta bles 4,5),

Table 4. The prevalence of intestinal parasites in wild boars (Sus scrofa) in various parts of Europe

Explanations: As–Ascaris suum; Ts–Trichuris suis; M–Metastrongylus sp.; S–Strongyloides sp.; O–Oesophagostomum sp.;
P–Physocephalus sp.; Cc–Coccidia

Table 5. The prevalence of intestinal parasites in red foxes (Vulpes vulpes) in various parts of Europe (since 2000)

Explanations: Tc–Toxocara canis; Tl–Toxascaris leonina; Tv–Trichuris vulpis; Us–Uncinaria stenocephala; Ac–Ancylostoma
caninum; Cs–Cestoda; Cc–Coccidia

Location
Samples

N

Prevalence (%)
References

As Ts M S O P Cc

Kampinos National
Park, Poland

37 28–60 52–82 80–100 – 19–60 36–60 – [16]

Spain 47 2 – 85 – – 6 – [13]

France 
Spain

9 
15

44.4 
0.0

33.3 
0.0

66.7 
46.7

22.2 
28.6

22.2 
0.0

22.2 
35.7

– [12]

West Pomerania,
Poland

147 29.3 8.2 12.9 – 54.4 – 58.5 [17]

Corsica 160 0–30 – 10–35 – – – – [18]

Slovak Republic 411 6.1 – – – – – – [19]

Saaremaa Island,
Estonia

100 9 21 82 – – – – [20]

Location 
Samples

N 

Prevalence (%) References 

Tc Tl Tv Us Ac Cs Cc

Guadalajara, Spain 67 39.8 52.2 38.8 58.2 – 1.5–4.4 – [21]

Poznań region, Poland 92 16.3 – – – – – – [22]

Western Poland 1909 25.5 0.9 16.1 26.0 11.7 1.0–63.8 – [23]

Belarus ? 25.5 18.1 22.3 40.4% 3.2 3.2–27.7 – [24]

Great Britain 588 61.6 0.3 0.3 41.3 – 0–20.7 – [11]

Slovak Republic 310 8.1 47.1 – – – – – [25]

West Pomerania, Poland 165 34 1 10 26 7 – – [17]

Białowieża Primeval Forest,
Poland 

22 13.6 – 27.3 27.3 –  4.5 4.5 [26] 

Denmark 1040 59.4 0.6 0.5 68.6 0.6 0.3–35.6 – [7]  

Brussels, Belgium 160 17.9 – – –
–- 0

Echinococcus
–  [10] 

Geneva, Switzerland 228 44.3 8.0 – 59.6 – 78.2–20.0 – 54.3 – [1] 



and ha ve be en si mi lar to the re sults from the Po lish
pro vin ce of Za chod nio po mor skie [17]. The se si mi -
la ri ties are not sur pri sing in view of the fact that the
Wo lin Is land lies wi thin this pro vin ce and due to
pro xi mi ty to ma in land, the is land is not re al ly com -
ple te ly iso la ted. It was ob se rved by is land’s in ha bi -
tants that bo ars swam across the Dziw na Ri ver. 

The in di rect me thod for de ter mi na tion of pa ra si -
te pre va len ce in wild ani mals, thro ugh fa ecal sam ple
col lec tion in the ani mals’ ha bi tats, has pro ved to be
ef fec ti ve. It was po ssi ble to re la ti ve ly qu ic kly as sess
pre sent si tu ation in terms of in te sti nal in fec tion of
wild ani mals wi tho ut eu tha ni zing them. Ano ther ad -
van ta ge is the fact that it can be used wi tho ut re stric -
tion in pro tec ted are as (e. g., na tio nal parks). It sho -
uld al so be em pha si zed that when mi cro sco pic exa -
mi na tion is sup ple men ted with other dia gno stic
tech ni qu es (e. g., im mu no lo gi cal or mo le cu lar), it
can pro vi de us with even mo re in for ma tion than ne -
crop sy (i. e., spe cies iden ti fi ca tion in ta pe worms,
pro to zo ans or even mi cro or ga ni sms) [4,11]. Ho we -
ver, the me thod has its we ak nes ses too; it is ti me -
-con su ming be cau se of the ne ed to find ani mal de fe -
ca tion si tes and it re qu ires the expe rien ce in iden ti -
fi ca tion of fa eces of spe ci fic wild ani mals spe cies.
Be si des, he avy ra ins wash down the fa eces qu ic kly;
fa eces are al so de com po sed by in ver te bra tes (e.
g., Geo tru pes ster co ra rius and Arion ru fus), which
ma kes them mo re dif fi cult to find and ana ly ze.
These ob stac les, ho we ver, are mi nor in com pa ri son
to the ad van ta ges men tio ned abo ve.

After com pa ri son of re sults ob ta ined with the se
two tech ni qu es for egg re co ve ry from ani mal fa eces
(i. e., fa ecal sme ar and flo ta tion) we conc lu de that
both me thods sho uld be used con cur ren tly for the
sa ke of re sult ac cu ra cy, and pre fe ra bly sho uld be
con duc ted in du pli ca tes as in other stu dies [27].
The se me thods ha ve pro ved to be com ple men ta ry.
And al tho ugh fa ecal sme ar re ve al mo re eggs in
a lar ger num ber of sam ples (Fig. 3), its ef fec ti ve ness
was ne ither mo re ef fi ca cio us for both host fa eces
exa mi na tion, nor al ways su pre me for iden ti fi ca tion
of pa ra si te spe cies or ge nus. 

Du ring fox fa eces exa mi na tion, we iden ti fied sin -
gle eggs of non -spe ci fic pa ra si tes, na me ly one egg of
A. su um and one Me ta stron gy lus sp. As they we re re -
co ve red from the sa me fa ecal sam ple as the host -spe -
ci fic Un ci na ria sp., this can be at tri bu ted to the fox
ha ving eaten the fa eces or in te sti nes of an in fec ted
wild bo ar (not un com mon among pre da tors), or to
the en try of the eggs in to the fox’s ali men ta ry tract
via in ge stion of con ta mi na ted so il or ve ge tation. 

No fa eces of the ho sts we re fo und on the gro unds
wi thin the re cre atio nal es ta tes un der exa mi na tion
and no geo hel min th eggs we re de tec ted the re. The
re sults of our pa ra si to lo gi cal stu dies and re sults ob -
ta ined by other au thors in ve sti ga ting the sa me pro -
vin ce [17,28] in di ca te that the le vel of bo ar and pro -
ba bly fox in fec tion has not chan ged much in re cent
years. So, the ho li day de sti na tions un der our stu dy
are not thre ate ned with zoo no tic pa ra si tes, de spi te
the high risk of con ta mi na tion. Fo xes we re fre qu ent
in the se pla ces at ni ght, dogs we re al lo wed at the re -
cre atio nal es ta tes and in Grod no, si tu ated de eply in
the fo rest wi thin the bo un da ries of the na tio nal park,
and bo ars had easy ac cess to the re cre atio nal gro -
unds. Al tho ugh the es ta te in Mię dzy wo dzie was not
ac ces si ble to bo ars, they wo uld ap pro ach the fen ce in
lar ge packs du ring the day and bask the re, sho wing
no fe ar of hu mans (Fig. 1). The se re sults shed new li -
ght on the is sue of zoo no tic in fec tion risk fac tors. It
was ge ne ral ly be lie ved the re is a strong cor re la tion
be twe en in te sti nal pa ra si te pre va len ce in ani mals and
so il con ta mi na tion in the ir envi ron ment and host
expo su re to in fec tion [21,29]. Ho we ver, no such cor -
re la tion has be en ob se rved in our stu dies. Most pro -
ba bly the re ason is its so il struc tu re. Even in are as
fre qu en tly vi si ted by in fec ted ani mals the so il was
not con ta mi na ted with pa ra si tes in the up per lay ers
ac ces si ble to ho sts. The lo ose sand so il at the exa mi -
ned area do es not al low eggs to re ma in at the sur fa -
ce lay ers. This was pre vio usly pro ved in expe ri men -
tal stu dies of A. su um eggs which un der such con di -
tions re ve aled ve ry low su rvi va bi li ty and re la ti ve ly
qu ic kly le ached to lo wer so il lay ers [30]. As a re sult,
they we re not de tec ted du ring ro uti ne pro ce du res of
so il exa mi na tion, when sam ples we re ta ken from ap -
pro xi ma te ly 5 cen ti me tres de ep gro und. For the sa -
me re ason, the eggs be co me in ac ces si ble to ho sts. It
is worth men tio ning that our ear lier ob se rva tions ma -
de in se mi -na tu ral con di tions over the co ur se of our
stu dy we re con fir med in the na tu ral ha bi tats. Lo ose
sand so il, due to its high per me abi li ty, do es not fa vo -
ur the spre ad of in te sti nal pa ra si tes. 

Apart from the so il struc tu re and its cha rac te ri -
stics, be ha vio ur of wild bo ars and fo xes co uld in flu -
en ce the re sults of so il exa mi na tion. In the area of
re cre atio nal es ta tes no fa eces of the se ho sts we re ob -
se rved: fe aces we re fo und in bo ar ro uting gro unds
and in the ter ri to ry of fo xes ne ar the ir bur rows. Most
li ke ly they de fe ca te re luc tan tly in an th ro po ge nic
envi ron ment. Pa ra si te pre va len ce in bo ars and fo xes
that has be en sta ble for years in the exa mi ned area
in di ca tes the con ti nu ous pre sen ce of in fec ti ve sta ges
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of pa ra si tes in are as not vi si ted by pe ople, whe re pa -
ra si tes ha ve opti mal con di tions for su rvi val and
trans mis sion among abun dan tly pre sent ho sts. 
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