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Studies on the incidence and developmental eyele of Thuwaitia (Philo-
metrn) species in Hungary (Monnin, 1966) have disclosed certain correlations
providing information on the wide variety of host—parasite relationships
within one and the same genus.

It was found that in some hosts the sexaal maturation of Thieaitia females
was preconditioned by factors in the absence of which their development came
to a halt even if the intensity of infestation was high.

The Thwaitia species are particalarly suited for the study of host—para-
gite rolationship for the following reasons: (1) their development takes place
through a one-year oycle in well-defineable season-dependent stages; (2) nor-
mally developed and retarded parasites can be regularly encountered in most
hosts and even the dead worms are retnined; (3) after the relatively short
period of fertilization, the development of worms takes a long time; the length
of females is 3—3.5 mm at fertilization and 3—12 cm at the discharge of lar-
vae; (4] in the developmental eyele two phases, one heneath the air bladder
serosa and another outside it, can be clearly differentiated.

. Our examinations were performed in the course of faunistic studies on
fishes found to be infested with Thiwaitia species; accordingly, the material
examined originated from different habitats in Hungary.

Up to oow the oecarrence of foor Theraitia species hos been noted: Theaitia svate
{Zoder, 1803), Th. rischa (Skrjabin, 1917}, Th. addominalis (Nybelin, 1928) und Th. ketlanmi
(Molndr, 1965} Out of them Th. ovata, Th. rischta and Th. kotloni occur primarily in the host
F' tinm of large singnont waters und rivers, whersas Thwoitia obdominalis sccars in brook
e }'lu Fish spocies harbouring Thieaitia and the nombor of hosts examined sre shown in

In some eazes complete parasitological sectioning was carried out, but
mostly only the air bladder and other specific localizations were exsmined.
The usually hardly visible bot vigorously moving parasites were recovered
under steroomicroscope from bencath the bladder serosa and were placed in
salino.
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It should be noted that a much greater number of hosts was examined
than shown in Table I, but percentual evalnation was limited to those which
wers stadied exclusively with the aim to obtain information on the seeurrence
and developmental cyele of Thwaitia. For example, fishes younger than two
summers, so far not known to harbour Thieaitia, were not included in the eval-
mation,

Pravious studies {Monsin, 1%66h, 1967, 1969) have shown that the de-
velopmental eyeles of the four Thwaitia species in question are essentially the
same. The main features of the cycle are briefly outlined ae follows.

1. The developmental eyele of the Thwairia parasites studied laste one
year, The females reach full maturity in the host by the end of May or carly in
June; at this stage the body cavities of the wormes are {illed with larvae. The
discharge of larvae to the outside world can take place in two ways: (a) the
females either migrate to the external cloacal region where they release the
larvae by bursting in the hypotonic medinm, or (b) they disintegrate while
in the abdominal cavity and the larvae migrate into the water throngh the
cloana.

2. The further development of Thwaitia larvae takes place in eyclopses
where they undergo two moults,

3. Fishes become infected during June or early July.

4. The parasites ingested by the fishes with the cyclopodes migrate
from the intestine to the afr bladder and settle beneath its serous membrane.
Also copulation takes place in that location.

5. In the appropriate host the fertilized females migrate in July, or
August to specific locations (abdominal cavity, fins, gill cover), where they
slowly but steadily reach larval maturation by the next summer.

* Exelusively in fishes from the Loke Balston
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aerurring in Hungary

Thirairia kathani I
2 |
s i i e ™ ™
# : y
Asplies agpiva il | Cyprinus corpis I Rbuulens svvicons amorus
| {laraAsies FErassiLs | Ehondrosioms nmsms
aarfiees Dok | Forbus meriodionalis  Petdmyi
Tinco hinra Lanrizcnes idus
| Gobio albipimnatus Alhurnwides biprerctaria
Fimim virmba Pelecus culirning
| Abramis.sape

6. The males and, in inapproprinte hosts, also the females are retained
under the bladder serosn throughout the year. Oceasionally numerons living,
but retarded worme, 2 to 3.5 mm in length are encountered in that location.
{Thwaitia rischin is an exception as also the males migrate from the bladder
sibseroen, )

I. Host— parasite relationship in fishes infested by
Thwaitia ovatn

Thweaitia evata parasites have been found in three fish species: Rusilus
rutilus, Abramis brama, Abramis ballerus.

1. Fully developed, or developing abdominally localized females were
encountered in

{a) 100%, of Abramis brama and Rutifus rutilus fishes with ligulosis;®*

* Some awihors reporting shlioneons senirrenes of do onil Thwnatin | Philometra))
infestation in lakes hove noted that in spite of the massie infestation with Th, eean, part of

the fishes were infected with wla alane,
Manxov aml Kosameva (1%62) and Dosrsay (1#68) fonmd simulianeons ocearrenee of

i':.i;uh und Thesaina in the majority of Abramis froma finhen, but the minority af thems had
ligulosis but no Theaitia infection.

This nomemen might be explained by the following rensons: |, The auihors, i not
familinr with the seasonod eyele of Thuwitios, moy bave examined the (shes in o perbod {June)
when the maturs worsis had been eliminated sl eelafeetion hail not yet taken place, . The
anithors might have disregarded that part of the developniental eycle of Theaitias takes plaes
bepeath the bladder serosn amil that partienlar period (July. Angost) may not be swited for
statistleal evoluation. §. Further to this, ne developin Thwaitia females ore encountered in
fishes with lignlosis if Ligula infection took place after the invasion of Theeaitia Inrvae, In the
conrss uf our faunistic sindies we hove ourselves encountered some voung Ligwle-infected
‘Abramis broma and Hwifer rotilne bosts in which Thaeodtio infection was in the latent (pub-
seronn) phade ovon in astumn end inospring. Bur aimed examinations for Theoidee of Tshes
witlh manifest ligulosts invariably reveabsd o 1007 ingdenee of mature Theaiise fomales,
nalicating that in those casce ligulosts had preseded the lmvasion of Thieadiie larvas.

Tﬁth regard o the above considerstions we examined the host— porasite .rdl.tiuan.p
excinsively in fishes eolleeted during the foll and spring seasow
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(b} 2.5% of Rutilus rutifus hosts mot infected with Ligulae.
7. Males localized nnder the bladder serosa and retarded females were

pnoountored i

{a) 100%; and 677 of Ligula-free {hramis brama and Rotiles rutilus
fishes, respectively, from the Lake Bulaton:

(b} appreximately 500, of Abramis brama, Abramis ballerus wnd Rantilues

pritilus Tishes Trom rivers,
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Fig. 1. Type and sxiensity ol infestation with Thieaitia of differeni Tish species

Il. Host—parasite relationship in fishes infested by
Thwaitia ahdominalis

Thaitia abdeminalis was found in four figh species: Gobio gabio, Pha-
vinws phoxinus, Louciscus cephalus, Leueiscus leuciscus,

1. Fully developed or developing, abdominally localized females were
rul.ll'll.l Ifll

(s} Gobio gobio fishes which contiined at least one mole and one female
parasite as well as in the majority of Phorinus phoxinus fishes infested by Thivai-
tia abdominalis;

(b} approximately 15%; of Luueiscus cephalns and Leuciscus lenriscus
fiches infested hy Thieaitia abdominalis.
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2. Males parusitizing the bladder serosa or retarded females were found in

(a) hosts barbouring exclusively males or females;

(h) the majority of Leuciscus cephalus and Leucisens leuciscns hosts in-
fested by Thuwaitia abdominalis.

3. Further to this, in the ahdominal cavity of a Lewriseus cophalus
specimen I developing female parnsites were found encapsolated in thick
sonnective tissue; their lmgths were only one half compared to the rest of
parasites which at the same time measured 40—350 mm.

Nl Host—parasite relationship in fishes infested by
Thwaitin kotluni

1. Fully developed or normally developing abdominally localized fomales
were found in 129 of Aspius aspins fishes,

2. Abdommally localized, developing, but slightly retarded females
encapsulated in connective tissue were encountered in 7.3%) of the examined
Aspius aspius specimens.

3. Abdominally localized females which died after hoving reasched o
length of 10 25 mm {in April) and hail dry euticles overgrown by connective
tigsue were found in 12.7Y%, of Aspius aspius fishes,

4, Males and females localized under the bladder serosa were found in
.45, of Aspius aspius.

5. Living males or females localized under the hladder servsa were
found in 9.7% of dspius aspius,

IV, Thwaitin rischia

Though it has a wide host range, it is unsuitable for the study of host — par-
agite relationship as after fertilization both the males and females leave the
bladder serosa and, sccordingly, the factors limiting their development can
hardly be identified.

Disvussian

An analysis of the host—parasite relationship between the various
Thueaitin parasites and their hosts has shown that undisturhed development
of a given paracite takes place in only some host specimens, implying that
Thivaitia parasites have more and less favourable hosts and even in the case
of Thuwaitiae having a single known host, the adaptation of the parasite may
vary widely (Fig. 1)

From thiz angle, exolusively the adaptation of Th. abdominalis can be
regarded perfect; of the range of hosts Gobio gobio and Phoxinus phoxinus
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appear to provide optimum conditions for practically undisturbed develop-
ment if both males and females are present.®

In contrast, for Th, abdominalis Leuciseus eephalus, for Th. ovata, Ligula-
froe Rutilus rutilus and for Th. ketlant, Aspius aspius represent the host spevies
:n which fall development takes place only in the minority of the specimens,
even if the intensity of infestation is high. Only few of the settled parasites
start to develop and reach full maturity, The often limited development of
Thieaitia in the ahove figh species suggests that the latter are less favourable
hosts. The scanty data available on Loucisens lopeiscns permit mo definitive
conelusion.

A particular type of host ie represented by the Ligula-imfested Rutilus
rutilus and Abramis brama fishes, as the synergistic effect of Ligula infection
an Theraitiae results in o complete parasite development in hoth specics. Con-
sidering that a Ligula-infested Abramis or Rutilzs may harbour 50— 300 females
in the abdominal cavity, while o Ligula-free Rutilus rutilus only 1 or 2,if any,
there is reason to supposs that the Ligula-infested fishes muking 4.53%, of the
Rutilus and Abramis population play a more important role in the maintenance
of the often conspicnously high Thipaitia incidence in the Lake Balaton than
the 2.1% of Thieairio-infested Ligula-free Rugilus hosts, in which complete de-
velopment of Thuweitia may oceur.

The variability of adaptation to (he host is exemplified by the relation of
Th. kotlani to Aspius aspius, in which some of the parasites scem to complete
an undisturbed life cyele, others show retardation of development in varions
ELajres.

Tt appears that in the case of all species studied, the most decisive phase
of the developmental cycle i the migration from the bladder subserosa, a8
uenally in all hosts but Gobio gobio and Phoxinus phoxinns, the parasite’s
development comes 10 @ halt in that phase,

A general feature of Thuwaitin infestation is the phenomenon practically
unknown with other nem atodes, that the development of females takes place
in two well-defined — Eubserous and extraserous — stages, In eertain hosts
a practically undisturbed development of the parasite is invarinbly provided,
piz., the host —paragite relationship i= brought to an issue in fayour of the

# |y should be noted that in Hungary, ihe inchdence of Th. abdaminatis and Th. korlani
i much Tower than that of Th, evato and the formar ave anferine to v latver alwe In respeot of
the extensity and intensity of infestntian. Intensity is closely related to nutrition, that i, 10
ihie ameunt of fyclopees ingeated, This may pffer ni explanniinn for ihie fact that the intemsity
of infestation s bigher in fiches with Hgulosis which remained plankton-freders 88 pompared to
benthup:gmu pues, Aceordingly, in the same haldint, the eomparatively Inrge-sized Lipriscua
finhis which seed more fand, aFe mre inbeEsve s ppmpared bo the ammindler Gobio
und Phoxinis fishes. Thos the latter hnats are often elther free of Thyvaitin o contain o #
worm or sxcisively male or femnls worms. This, hrwever, ind o infuence o the classifica-
thom of Uhe hosts as 1 grouped them oy thee hosin of the pro jom dewelaping to
worms ruther than on the ;-mi- of the pereentage of absalate inlestation.

ipia Voderjiarin Ardver ianguriess 15, 1904
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latter. In contrast, in other hosts migeation to, or development in, the ahdom-
inal cavity would seldom take an undisturbed couree in which case the contest
is decided in favour on the host, The Thwaitine are sither unable to migrate
from the bladder subserosa into the abdominal eavity or, though having mi-
grated there, are stopped in their development by being encapsulated in connec-
tive tissue. The connective tissue copsule interferes with the notrition and
growth of the worm and often causes its death; in any case, it prevents larva
production, stopping thereby the reproduction of the “trapped” parasites.

In the latter type of hosts the normal development of the parasite is
dependent on certain factors, In a notable proportion of Abromis and Rutilus
fishes, ligulosis is such a factor. Tt remains to be elariflied whether the Ligulae
produce this effect by improving the growth conditions of Thieaitiae throngh
the abdominal exudate due to the mechanical irritation or through reducing
the general resistance of the fish host.

The available information iz insufficient to decide whether the occasional
normal development of Thiaitioe in less favourable hosts is due to ligulosis-like
factors such as other diseases, or malnutrition. Nevertheless, it seems likely
that the limitation of development outlined above is not due to acquired
immunity. In fact, two summer fishes did not harbour & larger number of nor-
mally developed parasites than their elder companions, though in case of an
immunity a greater degree of protection of the elder fishes would be clearly
apparent, Anyway, the marked influence of ligulosis on the extensity and
intensity of infestation with mature Thieaitio females pointe to the role of pre-
disposing factors in the normal development of the latter.

SUMMARY

Host— parasite relatbonship between four Thaailio {Memutnda) species — The veata,
Th, visehtn, Th. obdominalia and Th. ketfani — eveurring in Hungary, and their fish hosts was
wtadied.

: In certnin fish species these nematodes reach full maturation in only part of the infested
sperimens,

Retarded development may he due either to the inability of fomales 10 migrate fram the
bladder sabserosn, or to their impoirmeni doriog further development in the abvdmbinnl
eavity.

Tn some coses of Thionigia infection the full mataration of females needs some precomdi-
tinning factor(s). Such a factor appears to be coneurrent Hgolosis, which pravides 1%, devel-
apmeat of Th, siaio females.
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