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Comparision of helminth fauna of shrew (Sorex araneus and Sorex minutus)
in ecosystems affected and non-affected by industrial immissions
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Summary

The study deals with changes of the helmintholauna in
shrews (Sorex araneus, Linnaeus, 1766 and Sorex minutus,
Linnacus, 1766) in ccosystems of Krusné hory Mis. (NW
Bohemia) affected by industrial immissions compared with
ecosystem ol Kaplice (S Bohemia) non-alfected by indu-
strial immissions. The pollution degree of environment by
industrial immissions was ascertained on the basis ol exa-
mination of shrew digestive tract. Data on helminths found
in the common shrew (Sorex araneus) and lesser shrew
(Sorex minutus) trapped live in ecosystems of Kruiné hory
Mis. (36 shrews) and in control (non-allected) ecosystem
(32 shrews) during autumn 2001 — 2002 are presented. 72
%0 (26/36) shrews were infested with helminths in affected
area and 46.88 % (15/32) shrews were infested with
helminths in non-affected arca. Nine and seven helminth
species were ascertained in atfected and non-affected area,
respectively. The analysis of the material revealed that, in
ecosystems of Kruiné hory Mts. (NW Bohemia) affected
by industrial immissions arc hosts more infected by hel-
minths (P < 0.01).
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Introduction

In the past a large part of the Krusné hory Mts. (NW Bo-
hemia) was affected by immisions. The helminths of small
mammals appear 0 be elements that may serve as indica-
tors of structural changes in ecosystem (Dorosz, 1968;
Jirou§, 1984; Prokopi¢. 1973, Prokopi¢ et al., 1973: Teno-
ra, 1980; Tenora & Stanék, 1994, 1995). Monitored area is
located in the upper parts of the Kru$né hory mountains.
We describe here the patterns of helminth parasitism in S.
araneuns and 8. minutus in ecosystems ol Krudné hory Mis.
transformed by industrial immissions. The analysis has
purposes o compare the infection levels ol helminths and
changes in helminth fauna of shrews (5. araneus and S.
minutus) from two areas (alfected and non-affected by in-

dustrial immissions). A few authors were concerned with
helminth fauna of shrews in Czech Republic, for example
Prokopié and Tenora.

Material and Methods

The malerial was collected in the industrial immissions
(8O., NO, NO;, NOx, SPM suspended particulate matter)
allected area in the Krusné hory Mis. (North West Bohe-
mia) and from control (the industrial immissions non-af-
fected) area in Kaplice (South Bohemia). The shrews were
caught by snaptraps. In the affected area and from non-
alfected were caught 36 and 32 shrews, respectively. The
animals were subjected to a helminthological dissection
(cspecially the alimentary tract). Identification of shrew
helminths was carried out with aid of Genov (1984) and
Prokopi¢ (1956). taking into consideration the synonyms
of cestode species (Khalil et «f., 1994) and other helminth
species of Sorex (Pojmanska, 1998).

The body cavity and liver were searched for encysted lar-
vac of tapeworms and the alimentary tract (stomach, small
intestine and caecum) for adult helminths. Alimentary tract
and liver were stored in 4 % lormaldehyd for later identify-
cation of helminthes.

From the cach parasite species prevalence, abundance
(number of helminths in trapped host), dominance (% hel-
minth species in sum total of helmiths) and mean intensity
of infection {(number of helmiths in infected host) were cal-
culated,

The dependence between the occurrence of helminths in
host and the industrial immissions affected area was ana-
lysed by using SAS (SAS Institute, 2002). The level of sig-
nificance was set at P < (.01 and P < (.05.

Quantitative and qualitative contains of industrial immis-
sions in the organism of the host were monitored as heavy
metals (cadmium, manganese, lead, copper, zinc, chro-
mium and nickel) concentration in kidneys and livers of
small mammals from industrial immission affected area
and from industrial immission non-affected area.
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Results

The total rates of infection of shrews by helminths were in
affected area and from non-affected area 72.22 % (26/36)
by 9 species of helminths and 46.88 % (15/32) by 7 specics
of helminths, respectively. The animals in affect-ed area
were hosts 5 Cestoda: Molluscotaenia crassiscolex
(Linstow, 1890), Staphylocystis pistilfum (Dujardin, 1845),
Vigisolepis spinulosa (Cholodkowsky. 1906), Neoskrjabi-
nolepis singularis (Cholodkowsky, 1912), Coronacanthus
integra (Baer, 1931); 1 Trematoda: Pseudoleucochlori-
dium soricis (Soltys, 1952) and 3 Nemaloda species: Lon-
gistriata didas (Thomas, 1953), Parastrongyloides winche-
st (Morgan, 1928) a Baruscapillaria kutori (Ruchladieva,
1946) and 3 Cestoda: Molluscotaenia crassiscolex (Lin-
stow, 1890), Staphylocystis pistillum (Dujardin, 1843),
Neoskrjabinolepis singularis (Cholodkowsky, 1912), 1
Trematoda: Brachylaima fulvwm (Dujardin, 1843), 3 Ne-
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Fig. 1. Comparision ol prevalence individual helminth groups
{trematoda, cestoda, nematoda) in industrial imission affeeted and
non-atected area

matoda species: Longistriata didas (Thomas, 1953), Ba-
ruscapillaria kutori (Ruchladieva, 1946) a Porrocaecum
sp. (Raillict et Henry, 1912) in non-affected arca. The pre-
valence of trematodes, cestodes and nematodes in the af-
fected area was 3 % (1/36), 63.89 % (23/36). 38.89 %
(14/36), respectively. and 9.38 %, 28.13 %, 25 % [from
non-affected arca (Fig. 1). New worm findings were not
found out.

The cestode Staphylocystis pistiflum (Dujardin, 1845) was
the most frequently detected parasite with prevalence of
41.67 % in atfected area, and Molluscotaenia crassiscolex
(Linstow, 1890) with prevalence of 15.63 % only in non-
affected area. Mean intensity of infection was the highest
(5.04) in cestode Staphylocystis pistillum (Dujardin, 1845)
in affected area and 2.07 in nematode Porrocaecum sp.
(Railliet et Henry, 1912) in non-affected area. Results of
the helminthological examinations are shown in Tables 1,
2 and 3.

The maximum intensity of cestodes was 25 (Molluscotae-
nig crassiscolex, Linstow, 1890), of trematodes 19 (Pseu-
doleucochloridium soricis, Soltys, 1952), and of nemato-
des 4 (Longistriata didas, Thomas, 1953) per shrew in af-
tected area. In non-atfected area was the maximum inten-
sity of cestodes 5 (Molluscotaenia crassiscolex, Linstow,
1890), of trematodes 6 (Brachyvlaima fulvum, Dujardin,
1843) and of nematodes 30 (Porrocaecum sp. larvae, Rail-
liet et Henry, 1912) per shrew. The nematode larvae ot
Porrocagcum sp. (Railliet et Henry, 1912) were the most
dominant (40.79 %) in non-affected area. In affected area
was the most dominant (48.16 %) cestode Staphylocystis
pistifium (Dujardin, 1845).

In industrial immissions affected area dominated biohel-
minths 88.60) % (241/272), in non-affected area proportion
bichelminths 51 % (39/76) and geohelminths 49 %. (37/
76) was cquable (Fig. 2, 3).

Table 1. Gastrointestinal helminths recovered from shrews (n=36) al industrial immissions allecled area (Krugné hory, Mis., NW Bohemia)

Helminth specics Number of infected Mean intensity Range Prevalence %
hosts (+5D) (5D
Pseudoleucochloridium soricis 1 0.73 19 2.78
X Trematoda 1 0.73 2.78
Staphylocystis pistillum 15 5.04 1-20 41.67
Molluscotaenia crassiscolex 10 3.15 1-25 27.78
Vigisolepis spinulosa 1 0.15 4 2.78
Neoskrjabinolepis singularis 3 0.15 1-2 8.33
Coronacanthus integra 1 0.04 1 2.78
L Cestoda 23 9.65%* (x 1.93) 63.89%* (£ 15.51)
2
Longistriata didas 9 (.58 1-4 5.00
Parastrongyloides winchesi 5 0.34 1-3 13.89
Baruscapillaria kutori 1 0.27 7 2.78
¥ Nematoda 14 1.19(x£0.13) 38.89*% (£ 9.07)
Tolal 26 10.46%* (+ 1.64) 72.22%* (£ 13.38)

=, %% il the number of infected hosts differs between the areas, the higher value is marked with astersks (-testy * P < 0.05; ¥ P < 0.01
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Fig. 2. Dominance of helminth groups (trematoda, cestoda.
nematoda) from affected arca

Fig. 3. Dominance of helminth groups (trematoda, cestoda,

nematoda) from non-affected arca

Table 2. Gastrointestinal helminths recovered from shrews (n=32) at industrial immissions non-affected area (Kaplice, 5 Bohemia)

Helminth Number of infecled Mean intensity Range Prevalence %

species hosts (51 (510
Brachylaima fulvum 3 0.60 1-6 9.38
¥ Trematoda 3 0.60 9.38
Staphylocystis pistillum 1 0.67 10 3.13
Molluscoiaenia crassiscolex 5 0.73 1-5 15.63
Neoskriabinolepis singularis 2 0.60 1-5 6.25
¥ Cestoda 9 2.00 (£ 0.05) 28.13 (£5.31)
Longistriata didas 3 0.20 1 9.38
Baruscapillaria kutori 3 0.20 1 9.38
Porrocaecum sp. 2 2.07 1-30 6.25
% Nematoda 8 2.47*% (£0.88) 25.00 (£ 1.47)
Total 15 5.07 (£ 0.58) 46.88 (£ 3.63)

*, #% [ the number of infected hosts dilfers between the areas. the higher value is marked with asterisks (t-lest): # P<(1L05; #* P<(0.01

Table 3. Comparision of affected and non-atfected areas for occurrence and number of helminthes

Helminth species

Allected area

Non-alecled area

number dominance abundance number dominance abundance
of helminths (%) of helminths (%)

Pseudoleucochloridium soricis 19 6.96 0.53 0 0 0

Brachylaima fulvum 0 0 0 9 11.84 0.28
Total trematoda 19 6.96 0.53 9 11.84 0.28
Staphylocystis pistillum 131 48.16 3.64 10 13.6 0.31
Molluscotaenia crassiscolex 82 30.15 2.28 11 14.47 0.31
Vigisolepis spinulosa 4 1.47 0.11 0 0 0

Neoskrjabinolepis singularis 4 1.47 0.11 9 11.84 0.28
Coronacanthus integra 1 0.37 0.03 0 0 0

Total cestoda 222%% 81.65 6.17 30 39.47 0.94
Longistriata didas 15 5.51 0.42 3 3.95 0.09
Parastrongyloides winchesi 9 3.31 0.25 0 0 0

Baruscapiflaria kutori 7 2.57 0.19 3 395 0.09
Porrocaecum sp. 0 0 0 3 40.79 0.97
Total nematoda 31 11.4 0.86 37% 48.68 1.16
Total helminths Pk 100 7.56 76 100 2,38

#, #* _if the number of helminths differs between the areas. the higher value 1s marked with asterisks (-test): * P < 0.05; ** P < 0.01
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Table 4. Gastrointestinal helminths recovered from both shrews (Sorex aranews, S, minutuy)

Helminth species Areu Prevalence (%) in 5. araneus Prevalence (%) in 5. minuius

Staphylocystis pistillum A 44 .83 (13/29) 28.57 (2/7)

B 5.56(1/18) -
Muolluscotaenia crassiscolex A 34.48 (10/29) -

B 22.22 (4/18) 14.29 (2/14)
Longistriata didas A 27.59 (8/29) T4 (/7

B 16.67 (3/18) -
Baruscapillaria kutori A 3.45(1/29) -

B 5.56 (1/18) 14.29 (2/14)

A = industrial immission affected area; B = industrial immission non-affected area

Majority of helminths (Table 3) were lound in common
shrew (Sorex araneus). The large-sized Sorex araneus had
significantly higher overall infection levels (han the small-
ler species Sorex minutus. Similarly, most helminth species
were significantly more prevalent in Sorex araneus than in
Sorex minutus. Sorex minutus harboured only four hel-
minth species: cestodes Staphylocystis pistillum and Mol-
luscotaenia crassiscolex and nematodes Longisiriala didas
and Baruscapiflaria kutori in industrial immissions affect-
ed area (A) and industrial immissions non-affected area
(B), respectively (Table 4).

Our results demonstrated elevated accumulation of manga-
nese (P = 0.05) at the polluted area in Kru8né hory Mts. in
contrast to indusirial immission non-affected area. In this
area, the maximum concentrations of 4.86 mg/kg wwt of
manganese were found in the liver of Sorex araneus.

Discussion

The parasiles can be indicalors of structural changes in
ecosystems. Studies by Tenora and Stangk (1994, 1995)
deal with long-termed investigations on parasilic worms in
rodents in localities changed by human activities (aftected
intensively by agrotechnics and chemical treatments and
dried successively by ameliorations). The authors register-
red the decrease of the number of helminthic species and
their prevalence in all host species. The chemization of en-
vironment affects negatively the development of the hel-
minthofauna (Murai, 1974). The landscape entities chan-
ged by water management modifications, so-called amelio-
rations, atfect the structure of helminths in rodents living
there (Tenora & Stanék, 1995).

In our case, we captured shrews (Sorex araneus, S. minu-
tus) in area alfected by industrial immissions and in control
(immissions non-affected) area. The helminth faunas of
Sorex araneus were in both areas more various in contrast
to 8. minutis helminth faunas (Tab. 4). The common shrew
Sorex araneus, which has high burdens of gastrointestinal
helminths, is expected to be more severely atfected than
other species of Sorex (Haukisalmi er al., 1994).

We recorded the significant increase of the number of pre-
valence and infection intensity of helminths (P < 0.01) in
the immissions atfected arca (Tab. 1). The biological and
taxonomical structures of the helminths found also reflect
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the habitat diversity ol their host, In industrial immissions
affected area (area without agrotechnical and agrochemical
interferences) dominaled biohelminths 88.60 % (241/272),
in non-affected area (with some agrotechnical and agroche-
mical interferences) proportion biohelminths 51 % (39/76)
and geohclminths 49 % (37/76) was cquable (Figs. 2 and
3). The decrease ol helminth species in area with agrotech-
nical and agrochemical interferences was more marked in
the species developing via intermediate hosts (Trematoda,
Cestoda, Acanthocephala), the least decrease occurred in
Nematoda (Tenora & Stanék, 1995). Also absence of in-
termediate hosts’ predators and industrial immissions af-
fected soil unfits for geohelminths development be the cau-
se of biohelminths prevalence in affected area.

The prevalence of helminths was significantly (P < 0.01)
higher in the industrial immissions affected area (72.22 %
prevalence), than in the immissions non-affected area
(46.88 % prevalence only). Horweg (2000) found out 92.9
% and Shimalov (2001) 95.3 % prevalence of helminths in
shrews from the environment of Vienna and from ecosys-
lems of Belorussian Polesie transformed by reclamalion,
respectively.

There are very numerous lactors that participate in [orming
the structure of helminths in small mammals (shrews and
rodents) in the monitoring industrial immissions affected
area. Although the reasons for the increase of parasite
numbers in immission affected arca are not clear, possible
factors that could affect prevalence and intensity of infec-
tion include absence of intermediate hosts predators, indu-
strial immissions affccted soil unfits for geohelminths de-
velopment, host immunity weakening against parasiles etc.
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