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SUMMARY

This article gives a resumé of the results of earlier studies on intestinal parasites of the native dog
population in Iceland, the results of studies on intestinal parasites of dogs imported to Iceland during
the recent years and other information on such parasites in Iceland.

Furthermore, in 1996 faecal samples from altogether 115 dogs of several different breeds were
examined for the presence of parasites. In the Reykjavik urban area in SW-Iceland, samples were
collected from 25 dogs, 2-12 months of age; 39 dogs over 1 year old; 8 bitches with litters and 31 of
their 56 weeks old puppies. In a rural area in E-Iceland, samples were collected from 4 dogs, 2-12
months of age and 8 dogs over 1 year old.

The faecal samples were prepared, using the formalin-ethylacetate concentration method. The sedi-
ments were then stained with iodine and a microscope used to search for protozoan cysts and helminth
eggs. Furthermore, the sediments from the faeces of dogs, 1 year of age or younger, were stained using
the modified Ziehl-Neelsen method, and a microscope used for the specific detection of Cryptosporidium
sp.

No protozoan cysts, trematode eggs or cestode eggs were detected. Eggs of the nematode Toxocara
canis were found in puppies from two bitches and in one 3 months old puppy, all from the Reykjavik area.

The results from this study are compared with earlier information on intestina parasites of dogs in
Iceland.
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YFIRLIT

Snikjudyr i pérmum hunda & islandi, fyrr og nu

| pessari grein er gefid yfirlit yfir fyrri rannsoknir & snikjudyrum i meltingarvegi innlendra hunda og
hunda sem bidu innflutnings i einangrun. Einnig eru dregnar fram ymsar adrar upplysingar um snikju-
dyr sem geta farid i meltingarveg hunda & islandi.

Ennfremur var ario 1996 safnad saursynum 0r alls 115 hundum af mismunandi hundakynjum og
leitad i peim ad snikjudyrum: | Reykjavik og nagrannabagarfédgunum var safnad synum Gr 25 hundum
4 aldrinum 2-12 ménada; 39 hundum sem voru eldri en eins &s, 8 tikum med hvolpa og 31 5-6 vikna
gémlum hvolpum peirra (3—4 Ur hverju goti). A Breiddalsvik var synum safnad ar 4 hundum & aldrinum
2-12 ménada og 8 hundum eldri en eins érs.

A saursynin var notud formalin-ethylacetat péttniadferd. Botnfall hvers synis var sidan jodlitad og
leitad i pvi med smésja ad polhjupum frumdyra og ormaeggjum. Botnfall Gr saur alra hunda, eins &rs og
yngri, var ennfremur litad med Ziehl-Neelsen adferd og leitad med smasja ad polhjipum Cryptosporidium
sp.
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Engir frumdyrapolhjipar, 6géuegg eda bandormaegg fundust. Egg pradormsins Toxocara canis
fundust i hvolpum i tveim gotum og i einum 3 ménada gdmlum hvolpi, 6llum af Reykjavikursvaadinu.
Nidurstddur pessarar rannsoknar gefa fyrst og fremst visbendingu um snikjudyrasykingar hunda i
Reykjavik og négrannabagarféldgunum en mun sidur hunda i dreifbyli, vegna pess hve fair hundar voru

rannsakadir padan.

Petta er fyrsta leitin ad snikjufrumdyrum i meltingarvegi innlendra hunda & islandi og bendir han til
a0 ymsar tegundir pessara frumdyra séu ymist ekki til i landinu, tidni peirra sé 1ag eda ad pau finnist

adeins | saur i skamman tima.
Ogdur hafa ekki fundist i hundum & islandi.

Nokkrar bandormategundir hafa fundist i hundum & islandi. b6 egg peirra hafi ekki fundist med
pessari adferd er sennilega hagid ad draga miklar ayktanir af pvi um tioni sumra peirra. Nidurstddurnar
eru p6é samhljéda 6drum visbendingum um ad bandormategundum og bandormum i hundum hafi

faekkad verulega i landinu.

bradormurinn T. canis virdist vera algengur en hann er eini pradormurinn sem hefur fundist i inn-

lendum hundum.

Nidurstddurnar eru einnig bornar saman vid rannsoknir a snikjudyrum i meltingarvegi hunda sem
fluttir hafa verid til landsins & undanférnum arum og voru i einangrunarstéd pegar syni voru tekin.
Samanburdurinn bendir til ad margar tegundir parmasnikjudyra i hundum hafi borist til landsins i
aldanna ras en hafi ekki n&d ad verda landlasgar 4 [slandi eda ad tidni peirra sé |4g.

INTRODUCTION

The objective of the study presented here
was to gather information on the occurrence
of intestinal protozoans and helminths in
the dog (Canis familaris) population in Ice-
land at present and compare the results with
earlier findings.

The first dogs in Iceland were probably
imported during the settlement of the coun-
try in the 8th and 9th century and during the
following centuries dogs have occasionally
been imported. Gradually, through the ages
the so called | celandi ¢ sheepdog became domi-
nant in the country. In 1865 the number of
dogs in Iceland was estimated to be 15 000—
20 000 (Krabbe, 1865). During the last dec-
ades foreign breeds have been showing up in
Iceland and today most of the common for-
eign dog races can be found in the country.
The dog population is now estimated to be
5000-10 000 dogs, thereof approx. 2000—
3000 in the Reykjavik urban area.

The present study is the first study on the
occurrence of intestinal protozoa of the dog
population in Iceland but previously two sys-
tematic studies have been carried out on the
prevalence of intestinal helminths of the popu-
lation.

The first study was performed in 1863
when autopsies were carried out on 100 dogs,
from various parts of the country, and their
intestines were searched for helminths. The
following parasites were found: Dipylidium
caninum, Diphyllobothrium sp., Echinococ-
cus granulosus, Mesocestoides canislagopodis,
Multiceps multiceps, Taenia hydatigena and
Toxocara canis (Krabbe, 1865).

The fight against echinococcosis started
already in 1864. From the beginning it in-
volved the education of the public on the life
cycle of Echinococcus granulosus; since 1869
alegiglation that all cysts and infected slaugh-
ter offal should be destroyed and since 1890
a legislation requiring annual treatment of
all dogsin Iceland with anticestodals (Beard,
1973; Pélsson, 1984).

The second systematic search for intesti-
nal helminth parasites of dogs was carried
out during the years 1950-60. Autopsies were
carried out on 200 dogs, mainly from the
Reykjavik area, and their intestines were ex-
amined for tapeworms. The studies revealed
only Dipylidium caninum and Taenia hydati-
gena (Péalsson et al., 1971). Since then Di-
phyllobothrium sp. has occasionally been found
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in dogs (Eydal, 1992) and Toxocara canis
has been observed from time to time.

Import of dogs has been prohibited or re-
stricted since 1909. However, in 1989 the
ban was lifted conditionally, subject to a pe-
riod of quarantine. During 1989-1993 the
faeces of 133 dogs in quarantine, mainly
from countriesin Northern-Europe and USA,
were studied using the formalin-ethylacetate
concentration method and searched for pro-
tozoan cysts and helminth eggs. The follow-
ing parasites were found: Giardia sp., Ham-
mondia heydorni, Isospora canis, |. rivolta,
Sarcocystis sp., Toxascaris leonina, Toxo-
cara canis and Trichuris vulpis (Richter et
al., 1993). Since 1993, using the same method,
Strongyloides sp., Ancylostoma caninumand
Capillaria aerophila have also been found in
imported dogs in quarantine (Richter et al.,
unpublished data). (While in quarantine all
dogs are treated twice against helminths af-
ter examination and against Giardia when it
is found).

MATERIALS AND METHODS

Faecal sampleswere collected from altogether
115 dogs in two districts, Reykjavik and
Breiddalsvik, in Iceland in 1996 (Figure 1).
The dogs were of several different breeds, of
both sexes, and of varying age.
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Figure 1. Sites where faecal samples were col-
lected.
1. mynd. Stadir par sem saursynum var safnad.

The Reykjavik area

In the Reykjavik urban areain SW-Iceland a
faecal sample was collected from 103 dogs
during February—May as follows:

- From 25 dogs (13 bitches and 12 males),
aged 2—-12 months.

- From 39 dogs (20 bitches and 19 males)
over 1 year of age.

- From 8 bitches with litters.

- From 31, 5-6 weeks old puppies from
the eight litters (3—4 puppies from each
litter).

Table 1 shows when the dogs in the study
(except for the bitches and their puppies)
received their last anthelminthic treatment.
The puppies had not received any treatment
when the samples were taken.

In the 22 cases when the anthelminticum
used was known, Drontal plus® (praziquant-
elum, pyrantelum and febantelum) was ad-
ministered to 14 (64%) of the dogs, Panacur®
(fenbebdazolum) to 7 (31%) and Vermox®
(mebendazolum) to 1 (5%).

All the dogs were pets. Most of them were
allowed to be outdoors or exercised daily
and went occasionally to areas frequented by
other dogs.

The Breiodalsvik area

Intherural area Breiodalsvik in E-lceland a
faecal sample was collected from 12 dogs
during April-May as follows:
- From 4 dogs (3 bitches and 1 dog), 2—
12 months of age.
- From 8 dogs (6 bitches and 2 dogs) over
1 year of age.
Table 2 shows when the dogs in the study
received their last anthelminthic treatment.
In al cases the anthelminticum Drontal®
was used.
All the dogs from Breiddalsvik were free
roaming farm dogs.

In order to detect protozoan cysts and
helminth eggs in the faeces the formalin-
ethylacetate concentration method was used
(Allen and Ridley, 1970; Young et al., 1979).
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Table 1. The number and percentage of dogs (except for the bitches and their puppies) of different age
groups in the Reykjavik area and information on their anthelmintic treatment.

1. tafla. Fjoldi og hlutfall hunda (tikur og hvolpar peirra undanskilin) & mismunandi aldri & Reykja-
vikursvagdinu og upplysingar um medhoéndlun peirra med ormalyfjum.

Last anthelmintic treatment Dogs 2-12 months Dogs over 1 year of age Total
Sidasta ormalyfjagjof Hundar 2—-12 manada Hundar eldri en eins ars Alls
0-3 months ago 9 (36%) 9 (23%) 18 (28%)
Fyrir 0-3 manudum

3-6 months ago 2 (8%) 11 (28%) 13 (20%)
Fyrir 3-6 manudum

6 months or more 0 (0%) 9 (23%) 9 (14%)
Meira en 6 manudum

No information 14 (56%) 10 (26%) 24 (38%)
Engar upplysingar

Total 25 (100%) 39 (100%) 64 (100%)
Alls

Table 2. The number and percentage of dogs of different age groups in the Breiddalsvik area and

information on their anthelmintic treatment.

2. tafla. Fjoldi og hlutfall hunda a mismunandi aldri & Breiddalsvikursvasdinu og upplysingar um

medhdndlun peirra med ormalyfjum.

Last anthelmintic treatment Dogs 2-12 months Dogs over 1 year of age Total
Sidasta ormalyfjagjof Hundar 2—-12 manada Hundar eldri en eins ars Alls
0-3 months ago 1 (25%) 4 (50%) 5 (42%)
Fyrir 0-3 manudum

3 months or more 0 (0%) 4 (50%) 4 (33%)
Meira en 3 manudir

No treatment 3 (75%) 0 (0%) 3 (25%)
Engin ormalyfjagjof

Total 4 (100%) 8 (100%) 12 (100%)
Alls

A drop of the sediment was placed on a
microscope slide, stained with iodine and
covered by a22x22 mm coverslip. The whole
area under the coverslip was examined un-
der amicroscope at a magnification of 125x.
Then, approx. 1/3 of the area was studied at
a magnification of 500%. Each of the two
authors examined separate drops from each
sample.

Furthermore, a part of the formalin-ethyl-
acetate concentrated sediment from each of
the faecal samples of all dogs, 1 year of age

or younger (60 altogether), was put on a
microscope slide and stained using a modi-
fied Ziehl-Neelsen method (Henriksen and
Pohlens, 1981). The sediment was then ex-
amined under a microscope at a magnifica-
tion of 500x for the specific detection of
Cryptosporidium.

RESULTS

No protozoan cysts, trematode eggs or ces-
tode eggs were detected.
Eggs of the nematode Toxocara caniswere
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found in faecal samplesfrom 6 puppies from
two litters and from one 3 months old puppy,
all from the Reykjavik area.

DISCUSSION AND CONCLUSIONS

During the past centuries most of the com-
mon parasites of dogs have probably reached
Iceland several times. Thisisindicated by an
earlier study, using the same method as in
the present study on the faeces of 133 dogsin
a quarantine in Iceland, imported from Eu-
rope and USA during 1989-1993. Eight spe-
cies of intestinal parasites were found (Rich-
ter et al., 1993). Since 1993 three more spe-
cies have been found in dogs in quarantine
(Richter et al., unpublished data). Conse-
guently, the question ariseswhich specieshave
become endemic and what their prevalence
is?

Among the factors which can reduce the
probability of dog parasites becoming endemic
is the fact that Iceland lies in the cold-tem-
perate zone; the number of dogsis small com-
pared with the size of the country; the people
have been well informed about the dangers
of echinococcosis; during the last century it
has been fairly well controlled that all dogs
receive an annual treatment with anticestodals
(and in recent years new broad spectrum an-
thelmintics) and measures are taken to en-
surethat slaughteroffal isinaccessiblefor dogs
and foxes. Furthermore, treating puppieswith
anthelmintics has become an increasingly
common practice during the last decades.

Among the factors which can increase the
probability of parasites of dogs becoming en-
demicisthat wild arctic foxes (Alopex lagopus)
are present in most parts of the country and
that domestic cats (Felis domesticus) are com-
mon pets. Both these species can sustain pop-
ulations of some of the parasites.

Protozoa

The present study is the first comprehensive
search for intestinal protozoansin the native
dog population in Iceland. Surprisingly, no
protozoa were found. This is rather remark-

able since the studies on 133 dogs being
imported during 1989-1993 reveal ed five pro-
tozoan species: Giardia sp. (prevalence 3%),
Hammondia heydorni (0.75%), | sospora canis
(0.75%), I. rivolta (1.5%) and Sarcocystis
sp. (0.75%) (Richter et al.,1993). Therefore,
it seems that these species have not suc-
ceeded in becoming endemic in Iceland or
that their prevalenceis so low that they were
not detected in the present study.

In a search for Cryptosporidium sp. in 27
animal species in lceland, using the same
method as in the present study, the faeces of
9 puppies were examined but all were nega-
tive (Skirnisson et al., 1993b). Even though
Cryptosporidium sp. was not found in the
puppiesin that study, and not in the puppies
in the present study, it is assumed that Crypto-
sporidium is present in puppies in Iceland,
since this parasite is rather common in sev-
eral other of the mammalian species in Ice-
land (Skirnisson et al., 1993b).

Furthermore, a coccidian has been reported
from arctic foxes in Iceland (Skirnisson et
al., 1993a), Giardia sp. has been reported in
the native cat population (Agustsson and Rich-
ter, 1993; Smaradéttir and Skirnisson, 1996)
and Sarcocystis has frequently been observed
in sheep.

Trematoda

Trematodes have never been reported from
dogs in Iceland but the search for these has
been rather limited. None were reported in
the systematic search for intestinal helminths
in dogs that was performed in 1863 (Krabbe,
1865) and no trematode eggs were found in
the present study.

It should be mentioned that Cryptocotyle
lingua, Plagiorchis elegans, Brachylaemus
sp., Tristriata sp. and Spelotrema sp. have
been found in arctic foxes in Iceland (Skirn-
isson et al., 1993a) and some of these spe-
cies might occur in rural dogs.

Cestoda
As previously mentioned two surveys have
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been made on intestinal cestodes of dogs in
Iceland. The prevalence of the cestodes found
by Krabbe in 1863 in dogs from various
parts of Iceland were as follows: Dipylidium
caninum (prevalence 57%), Diphyllobothrium
sp. (5%), Echinococcus granulosus (28%),
Mesocestoides canislagopodis (21%), Mul-
ticeps multiceps (18%) and Taenia hydatigena
(75%) (Krabbe, 1865). The prevalence of
cestodes in the study of Palsson et al. in the
Reykjavik urban area during 1950-1960 were
as follows: Dipylidium caninum (1%) and
Taenia hydatigena (5.5%) (Palsson et al.,
1971).

Since then Diphyllobothrium sp. has been
found occasionally in dogs (Eydal, 1992).

Search for E. granulosus cysticerci in hu-
mans (Dungal, 1957) and for E. granulosus,
T. hydatigena and M. multiceps cysticerci in
sheep (Pélsson et al., 1953; Péalsson et al.,
1971; Palsson, 1984) has revealed a drastic
decline in these cysticerci during the last
century.

In the present study no cestode eggs were
found. However, the authors feel that the
method used in this study may not be very
reliable for the detection of those cestode
species which pass their eggs in proglottids
in the faeces (this applies to all of the above
mentioned species, except Diphyllobothrium
sp.). Consequently, no conclusions are drawn
here concerning the prevalence of cestodes
in the dog population in Iceland at present.
However, this study certainly does not con-
tradict the above mentioned results which
indicate that the number of tapeworm spe-
cies and the prevalence of the tapeworms in
dogs in Iceland has diminished drastically
since 1863. The main reason for that decline
isprobably the earlier mentioned fight against
echinococcosis.

In the 1980’s, Taenia ovis cysticerci were
occasionally found in sheep in Iceland (Richter
et al., 1984, 1985, 1987) but have not been
observed since 1992. Adult wormswere never
found in dogs.

Furthermore, autopsies on arctic foxes

caught in 1986—7 revealed Mesocestoides
canislagopodis, Schistocephalus solidus and
Diphyllobothrium dendriticum (Skirnisson et
al., 1993a) and M. canislagopodis has been
reported from domestic cats (Agustsson and
Richter, 1993). These species could there-
fore be expected to occur, at least in rural
dogs.

Nematoda

Toxocara canis is the only nematode species
which has been found in native dogs in Ice-
land.

In 1863, the prevalence of T. canis found
in the intestines of dogs in Iceland was 2%
(Krabbe, 1865). These numbers provide lim-
ited information on the real prevalence of
thisnematode in the dog population. A much
higher proportion of the dogs has probably
had second stage larvae living dormant in
their tissues. These larvae are then mobi-
lised in the bitches during pregnancy and
migrate to the fetus, giving rise to pre-natal
infection.

Since 1863, no systematic examinations
have been conducted on nematode infections
of dogs in Iceland, but from time to time
adult T. canis have been found in Icelandic
dogs. Even though no eggs of T. canis were
found in adult dogs in the present study, the
finding of T. canis eggs in puppies, in two
out of eight litters, indicates that this para-
site is common in Iceland.

It is rather surprising that only T. canis
was found in the present study. The earlier
mentioned studies on the dogs being im-
ported through a quarantine during 1989—
1993 revealed three species of nematodes:
Toxascaris leonina (prevalence 2.25%), Toxo-
cara canis (7.5%) and Trichurisvulpis (1.5%)
(Richter et al.,1993) and since 1993 Strongy-
loides sp., Ancylostoma caninum and Capil-
laria aerophila have also been found in im-
ported dogs in the same quarantine.

Furthermore, autopsies on arctic foxes
caught in 1986-7 in Iceland, revealed Capil-
laria aerophila, Toxascaris leonina, Toxo-
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cara canisand Uncinaria stenocephala (Skirn-
isson et al., 1993a) and T. leonina has been
reported from cats (AgUstsson and Richter,
1993; Sméradoéttir and Skirnisson, 1996).
These species could therefore be expected to
occur in dogsin Iceland.

General

It is debatable how representative the present
study isfor dogsin the country asawhole. In
the Reykjavik urban area a relatively repre-
sentative sample from the pet dog population
was studied. Regarding farm dogs, however,
faecal samplesfrom only avery limited number
of dogs from the Breiddalsvik rural areawere
examined, and none from puppies. Conse-
guently, theresults can only to avery limited
degree be considered representative for the
free-roaming farm dogs in the country.

The compulsory annual anthelmintic treat-
ment of dogs in Iceland usually takes place
during early winter. A study in the fall would
possibly have revealed more helminths.

Still, this study indicates that several in-
testinal parasite species of dogs have not
been able to establish themselves in Iceland
or their prevalence is rather low. The study
also indicates that the nematode Toxocara
canisis common in Iceland.
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