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Introduction

The family Protostrongylidae Leipner, 1926
consists of many genera and species such as Mu-
ellerius spp. (Mueller, 1889). Cameron, 1927,
Capreocaulus spp. Shultz and Kadenatsii, 1948,
Varestrongylus spp. Bhalerao (1932) and Elapho-
strongylus spp. (Cameron, 1931; Lybimov, 1945;
Mitskevich, 1960; Stéen, Chabaud and Rehbin-
der, 1989). First stage larvae of the Protostrong-
ylidae are difficult to distinguish morphological-
ly. In adult protostrongylids, the male bursae
and spiculae in particular have been used for ta-
xonomical classification. The classification of
adult and juvenile Elaphostrongylinae is also
difficult. We attempted to identify juvenile Pro-
tostrongylidae and adult Elaphostrongylus using
isolectric focusing.

Materials and methods

First stage protostrongylid larvae were obtained
from muskoxen (Ovibos moscatus), roe deer (Ca-
preolus capreolus), and from lung granulomas
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with taxonomical identified Varestrongylus alces
from moose (Alces alces). First stage proto-
strongylid larvae were collected from moose po-
sitive for adult Elaphostrongylus, or from moose
not known to be infected with adult Elapho-
strongylus. Adult Elaphostrongylus from reindeer
(Rangiferi tarandus) and moose were also obtai-
ned. The specimens were not identified to spe-
cies. Standard techniques were used to reveal
the protein band pattern at their protein isoe-
lectric points (pI) (Tegelstrom et al., 1982; Te-
gelstrom et al., 1983). An application program,
ISOCALC, was used to determined the pl’s
(Johansson, 1988). Numerical analysis of the
protein banding patterns was performed by
clustering, and resemblance was calculated with
Czekanowski’s similarity measure (Czekanow-
ski, 1909; Hajdu, 1981; Hajdu and Rajczy, 1981;
Hajdu, 1983). The similarity matrix was trans-
formed by unweighted Pair Group Method
with Arithmetic (UPGMA) fusion (Sneat and
Sokal, 1973) to a dendrogram.
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Results

The analysis revealed a close relationship be-
tween first stage protostrongylid larvae from
muskoxen, roe deer and Varestrongylus alces
first stage larvae. The first stage larvae of roe
deer and V. alces were the most closely related.
First stage protostrongylid larvae from moose
and adult Elaphostrongylus in moose were rela-
ted. Adult Elaphostrongylus from reindeer and
moose showed similarity and at the same time
distinct differences in their protein pattern.

Discussion

The family Protostrongylidae is defined morp-
hologically by a dorsal spine at the tail in first
stage larvae (Anderson, 1978). This dorsal spine
occurs in the Nordic genera Muellerius, Capreo-
caulus, ~Varestrongylus and  Elaphostrongylus
which makes separating them difficult. Yamaguti
(1961) and Anderson (1978) considered that Ca-
preocaulus spp. and V. sagittatus were identical,
while Kutzer and Prosl (1975) considered first
stage larvae of C. capreoli to be distinguishable
from both E. cervi and V. sagittatus. Demi-
aszkiewicz (1986) called the protostrongylid in
roe deer V. capreoli, instead of C. capreoli. Lan-
kester et al. (1976) stated that several first stage
larvae of Protostrongylidae «can’t be identified
reliably even to genus», referring to Elapho-
strongylinae, Muellerinae, Capreocaulinae and
Neostrongylinae. In the genus Elaphostrongylus
Cameron, 1931 opinions vary as to the inde-
pendent status of the species. Pryadko and Boev
(1971) considered E. cervi, E. rangiferi and E.
panticola to be subspecies of E. cervi. Recently,
Stéen, Chabaud and Rehbinder (1989) asserted
that Elaphostrongylus in moose can be disting-
uished from other forms of Elaphostrongylus
and should therefore be named Elaphostrongylus
alces. Stéen and Johansson (1990) added comple-
mentary morphological descriptions of E. alces,
E. cervi and E. rangiferi. Further studies have
confirmed these results (Gibbons et al, 1991;
Stéen, 1991; Carreno and Lankester, 1993).

In our study, the protein profiles, the matri-
ces and the dendrogram revealed differences and
similarities among protostrongylids and among
elaphostrongylines. The relationship between
adult Elaphostrongylus and protostrongylid lar-
vae from moose was seen. The specificity of
adult Elaphostrongylus from moose and reindeer
was also shown. Other methods such as isoen-
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zymatic electrophoresis and/or DNA-techni-
ques should be applied to confirm the results.
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