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CRYPTIL SPECIES IN POPULATIONS OF GLOBOCEPHALOIDES
TRIFIDOSPICULARIS KRUNG (NEMATODA: TRICHOSTRONGYLOIDEA),
PARASITIC IN MACROPODID MARSUPIALS

by D. L. OBENDORF®, [. BCVERIDGE*?, & R. H. ANDBREWST

Summary

Openouer, D0 Lo Beverinte, L & Asneews, R A, (1991) Crypric apecies i populutions af
tilebacephaluicdes trificlospicilaris Kung (Nemaloda: Trichostrongyloidea) parasitic o macropadid
marsupials. Trans, R, Soc. 5. Awst. 115(4), 213-216, 29 November, 1991,

The wechnigque of allozyme elecirophoresis was applicd o popularions of the nematode Globocephaluides
reafietospicadoris Kng from Macropus gigenfens and AL ryfogrisens rom Tasmania. Fixe - genelic differences
were found at four of 24 (17%) loci examined. Because the nematodes and rheir hasts are i symiparry,
these popularions constliute two distiner wological species, By camparison, both populations of
Glabocephalordes Jiltered wt 58% ol loi from the reluted genus and species Amphicephaloides thylogale,

parasitic in Thylogale billardierii \n Tusmania.

kry Warns Glofwocepholwidey, 4mphicephaloides; Muacropus; Thylogele, allozyme elecirmphoresis; cryptic

Specics
Introduclion

Globacephaloides trifidaspicidars Kung, 1948 is
a common duodenal parasite of a number of
macropodid marsupial specics from south-eastern
Australia (Reveridge 1979). Because it feeds on the
blood of the host, this dematode species is capable
ol causing mortality in eastern grey kangaroo
(Macropus giganteus) populations, particularly in
Juvenile animals (Arundel e/ al, 1990), In a
taxonomic  revision of the sub-family
Globocephaloidinae, Beveridge (1979) concluded
that a single, morphologically variable species
oveurred in Macropus giganteus, M. fuliginosus, M.
rifogrisens, M. eugenii, M, parryi and Wallabia
bivedor in the south-eastern region of the continent.

During an investigation into mortalities in M.
gigantewes on Maria Island, Tasmania (427385,
I48°05°E), in which G. rtrifidospicuiaris was
involved, it was observed that M. rufogriseus, also
parasitised by Globocephaioides, temained
unaffected (D. L. Obendorf unpubl. data). These
observations suggested that the nematodes infecting
the two macropodid hosts might belong to different
specics. The present study aimed 1o les this
hypothesis using the technique of allozyme
electrophoresis, u powerful means of testing the
existence of sibling species (Richardson el al.
1986).
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Materials anst Methods

Specimens of Globocephaloides were collecled
from the duodena of M. giganteus Trom M
William, Tas. (40°53'S, 148715E), and from M.
rufogriseus from Trevallyn, Tas, (41°27°S,
147°05° E). Nemalodes were washed in saline and
frozen in the wells of micro-titre plates ac -80°C
until processing. As an outgroup, specimens ol a
related penus and species Amphicephaloides
thylogale, a duodenal parasitc of Thylegale spp.,
were utilised; Ihey were derived from Thylogale
billardierii from the Launceston area, Tas.

Because of their small size, pools of nematodes
rather than individuals were examined.
Homogenates were prepared by adding an equal
volume of homogenising solution (Richardson ef
wl. 1986) to thawed samples, sonicating and
centrifuging at 5000g for 100 min at 4°C.
Electrophoresis was conducted on cellulose ace{ate
("Cellogel”, Chemetron, Milan) according to the
methods of Richardson er al. (1986).

Forty-five cnzymes were screened for suitability
as enzyme markers, Thirty-two enzymes showed
activity following histochemical staining in at least
one sample of elther Globocephalvides or
Amphicephaloides, The enzyme names,
abbreviations and Enzyme Commission codes
(EC.) for these cnzyvmes are as follows: acid
phospbatase (ACP, E.C., 3.1.3.2)), adenosine
deaminase (ADA, EC. 3.5.4.4.), alcohol
dehydrogenase (ADH, E.C. LL.11), adenvlate
kinase (AK,. EC. 2.7.4.3), aldolase (ALD, EC,
4.1.2.13), diaphorasc (DIA, EC. 1.8.1.4), enalase
(ENOL, EC. 4.2.1.11), esterase (ST, EC, 3.1,1.1),
furmarare hvdratase (FUM, EC, 4.2,1.2), guaninc
deaminase (GDA, E.C. 1.4.1,3), glulamale
dehydrogenase (GDH, E.C. 1.4,1.3), aspartate
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aminotransferase (GOT, E.C. 2.6.11),
glucose-6-phosphate dehvdrogenase (GHPD, EC.
1.1.1.49), glueose phosphate isomerase {GFI, E.C.
£.3.1.9), alanine aminotransferae (GPT, EC,
2,6.1.2), glutathione reduciase (GSR, EC 1.6.4.7),
hexosaminidase (HEX. E.C. 1.5.1.52), isocilrate
dehydrogenase (IDH, EC, L1.1.42), leucine
aminopeptidase (LAP, E.C. 3.4.11.1), lactate
dehydrogenase (LDH, E.C 1L1.1.27), malate
dehydrogenase (MDH, EC. 1.1.1.37), mannose-
phosphate isomerase (MP1, EC. 5.3.1.8), purine
nucleoside phosphoryiase (NP, EC. 24.2.1),
peplidase valine-leucine (PEP-A, EC. 3.4.13.11),
peptidase leucine-glycine-glycine (PEP-H, E.C.
1.4.11.4), phosphoglycerate mutase (PGAM, EC,
5.2,4.1), phosphoglycerate kinase (PGK, EC,
2.7.2.3), phosphoglucomutase (PGM, EX'. 5.2.4.2),
pyruvate kinase (PK, E.C. 27.140Q), triose-
phosphate isomerase (TPI, EC, 5.3.17), LLED-
glucose pyrophosphorylase (UGPP, E.C. 2.7.7.9)
and xanthine oxidase (XO, EC. 1.1.3.22),
Representative specimens ol the two nematode
populations from Marin 1. were fixed in 10%
formalin and cleared in lactophenol for
examination, Measurements were made with an
ocular micrometer on five male and five female
Globocephalaldes from the two macropodid hosts.
Representative specimens {rom both hosts [rom
various areas of Tasmania huve been depuosited in
the South Australian Museum: from M. gizanteus
HC 9187, 16572, 16581-3, 16612, lrom M.
mifngrisens HC 9164, 10742, 148434, 10799, 16440,

Results

Sufficient siaining intensity and resolution for
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reliable genetic interpretation was observed for 23
enzymes, encoded hy a presumplive 24 Joci, A
further nine enzymes stained but showed sub-
optimal activity. Of the 24 enzyme locl seored (Table
1}, lixed allelic dilferences occurred between the two
populations of Globocephaloides at Tour loci
(Ada-2, 1dh-2, Got, Pep-8) (1T%). Fixed differences
between both samples of Globocephaloides and
Amphicephaloides oceurred at 14 of the 24 (58%:)
loci examined (Table 1),

The following enzyme loci were invariant between
samples: Ald, Dia, Gpt, Mdh, Pgam and Tpu.

Detected morphological differences between the
iwo populations of Globacephalnides were slight
(Table 2). Specimens from M. giganieus were
marginally longer than those trom M. rufogriseus,
and the females were substantially stouter. The
spicules were slightly longer in speciimens from M,
2iganteus, bul when expressed as a percentage of
total body length, were similar to specimens from
M. ryfogriseus. Female nematodes from M.
giganteus contained substantially more eggs in the
anterior and posterior uteri when compared with
females from M. rufogriseus. In nematodes from
M, giganteus, there were significantly more eggs in
the anterior interus.

Discussion

Although allozyme apalyses were limited to
results obrained from pools of nematodes rather
than individuals (because of their stnall size), fixed
allelic differences were found at four of 24 (174%)
af the loci examined lor the two populations of
Globocephaloides, Typically, allopatric genc pools
having fixed dilferences at more than 5% of

TanLE V. Summury of allelic differences berween pools of Globocephaloides from Macropus gigantens (4] and
Macropus rufogrisens (B) and pools of Amphicephaloides thylogale from Thylogale billardierii.

Enzyme Locus*

“pecics Acp Adu-l Ada-2 Ak Enol Esi Fum Gda Goi Gpi Gsr Jdh Lap Ldk  Mpi  Fep-A Pep-8 Ugpp
Globocephaloides A —  cd} b g9 4 — b — & a 3 & 3 b de b c b
Giokacephaluides B b be ¢ a bd b b 2 g~ 2 i & _f de b h h
Amphicephaloides a ah a b a a ab s 2 b B a b a @by a a i

4 Multiple Joci are designated numerically according 1o lncreassng elecirophoretic mability.
Alleles are designated alphabetically, where 4 is the mast cathadally migrating allele,
Heleroeyeosity is represented by the two homologous alleles, ie ab, be et

7 —

Where glectraphoretic palterns did nol conforni Lo expectalions 1oy heterozygosity (eg MPI, a monomeric enzyime
where heterozygoies should be double-banded) samples were depicied as possessing a mixture (1) of allozynies
tep for the monomeric enzyme MPI, the Amphicephalmdes sample had a mixture of three allozymes a/bsz),

— Staining inlensity and resolution was ot sufficient (o allow unequivocal genetic inierpielation
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Tamntk 2, Measuremenis (In miliimetres) of Globocephaloides wrifidospicularis from Macropus giganieus and M.
rafogriscus Srom Maria , Tas. fmean of five measurements in parentheses).

M. gigantcus M. rufogriseus

Tolal length ¢
™

Masimum wilih ¢

Spicule length =

Smicule lengih 4y %o of body lenglh
Mo, of eggs in anrerior uLerus

M. 11 CEgs in posterion ulerus

9.2-11,1 110.1)
11,1134 (11.8)

(.38-0,51 (0.4%)
0.54.0.60 ((1.56)

7.6-8.6 (8.2)
9.9-11,3 (10.7)

D,23-0.36 (03N
0.43-0.47 (0.45)

4 826,49 (5.61) 5.26-5.72 (3.51)
V2139 (LI 13-61 (43)
50-132 (103) 14-68 (47)

enzyme loci belong to different biological species
(sce Richasdson er @/ 1986). Thus the data presented
here suggest 1har the two populauons of
Globocephaloides examined represent  distingt
species. However, there is reason to believe that the
ftwo nematode taxa are n fact sympatric, even
though our samples were not collected at the same
site. The two hosts are sympatric over much of their
geographical range in Tasmama (Calaby 1983;
Kirsch & Poole 1972), and in addition the same two
host species on the mainland have a substantial
overlap (74%) in diet (Jarman & Phillips 1989).
Since G. rryudospicuwlaris infects s host orally
(Beveridge 1979) the two populations ol nematodes
n M. gigantews and M. rufogriseus are essentially
sympatric. The morphological differences noted
between nemarode specumens vceurs irrespective of
the localiry of collection within Tasmania,
suggesting that the segregration is by host rather
Ihan by geography, and that collecting from any
location in Tasmania would yield similar results, In
the case of a svmpatry, a siogle fixed allelic
dilference is sulficient to indicate a lack nf gene
flow and hence the presence of distinct biological
species (Richardson er ad. 1986). Thus, the
demonsiration of four fixed allehc differences
between these nematode populations would indicate
that they belong to distinel biological species. The
much greater proportion of fixed differences lor
both species aof Globhocephaloides and
Amphicephaloides (587%) supports the generic
distinction made between them at the
moiphological level (Beveridge 1979).

I'he genetic diffcrences berween the two species
of Globocephaloides are maiched by quite minor
morphological differences (Table 2). The later
would probably not be considered significant in the
absence of genetic data. The difference in absolue
size in spicule length is not marked when considered
as a perceéntage of total body length, and in the case
of both male and female nematodes, differences in
averall body size may have been discounted as being

host-induced. Numbers ol eggs in the uteri of
female worms are not generally considered a rebable
laxonomic characler 1n tnchostrongylowd genera,
and a variety ol lactors, including exposure 1o
chemicals (Hotsomn el @f, 1970), can influence the
number of cges present. This feature as well as
dilfercaces in cgg number between anterior and
posterior uteri have, however, been utilised
advantageously for taxonomic purposes in the case
ol the trichostrangyloid nematodes of monotremes
[Durerte-Desset & Cassone 1983). It appears
therefore that in the case of G. trifidospicularis,
relatively minor morphological differences may
indicate the existence of sibling species.

The results presented here raise gquestions as o
the starus of records of G trifidospicwlaris in other
macropodid host specics, Unsuceessful atiempts (o
infect warm-free M, exgenii with G, trifidospicularis
derived lrom M. gigantews (1. Beveridge unpubl.
data), may indicaie thal the nematode in M. engemi
is an independent sibling species. The sratus of
specimens from M, parryi and W. hicolor also
remains to be investigated. The Lype hosl of G,
trifidospicularis \s M. rufogriseus, \he original
description being based on specimens obtained
from wallabies housed at 1the Regent'’s Pard Zoo
{Kung [948), Beveridge’s (1979) redescription is
based on material from M. giganreus from Victoria
and thercfore probably represents an undescribed
species, No new names ane proposed here, pending
the clarification of the stawus of G. trifidospicularts-
like nematodes in other macropodid host specics.

In northern Austraha, G. teifiduspicularis is
replaced by two congeners, (. affinis ogourring
dlmost exclusively in the black-striped wallaby,
Macropus dorsalis, and (. macropodis occurring
in a wide range of host species (Beveridge 1979;
Beveridge e al. 1984), The results obtained in this
study suggest thar a similar analysis ol G
macropadis may be appropriate,

The slight morphelogical differences observed
here between the populations of Globecephaloides
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from M. giganteus and M, rufogriseus, indicate the
care which needs to be taken when morphologically
similar parasites from different hosts are assigned
to the same taxon, The results have significant
practical implications, since in the mortalities
observed in M. giganfeus on Mana 1., M.
rufogriseus was not acting as an alternative or
reservoir host for the parasite. Plans to reduce the
densities of kangaroos in order to control the
adverse effects of this nematode parasite probably

do not therefore need 1o 1ake account of sympatric
M. rufogriseus populations.
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