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Abstract. A descriptio given of the disease afflicting muscovy ducklings (Cairina moschata) which
repeatedly occurred in.  ath Bohemia during the last decade. The symptomc and causative agent
seem to be similar to the earlier described cases of illness in muscovy ducks reported from ths Rhein
region (Commichau and Jonas 1977). However, the disease was not caused by Lez 7y. ».oon
simondi, as the German authors erroneously supposed, because the schizogonic stages from t} ernal
organs of the infected ducks considerably differ from the developmental stages of L. «.monut. The
eausative agent is probably some species of haemosporidia acquired from the local populations
of wild birds, a species able to attain partial development in the internal organs of muscovy ducklings.
In this aberrant host, however, only schizogonic division takes place, the parasite is ur ‘Hle to form
the blood stages and consequently complete its life cycle. As the morphology of bloo-. stages is
unknown, the causative agent cannot be identified. In the morphology of schizogonic stages the
causative agent resembles the parasites of the genus Haemoproteus or Plasmodium, . °t it is less
similar to Leucocytozoon. It is evidently not directly the species Haemoproteus nettionts which seems
to have caused a similar disease in muscovy ducks in Canada (Julian and Galt 1980), because this
gpecies is missing in Central Furope.

In 1972—1979 an outbreak of a disease occurred in muscovy ducks raised in several
localities in the South Bohemian region which showed high morbidity and mortality
mainly in ducklings. The examination of dead and ill birds revealed that this disease
was probably similar to that described by Commichau and Jonas (1977) in muscovy
ducks in the Federal Republic of Germany. The mentioned authors consideret. Leuco-
cytozoon simondi to be the causative agent of the disease in question. At the beginning
we also thought it to be an infection with this parasite, but at closer comparison it
became evident that the infection was caused by a haemosporidial agent which consi-
derably differs morphologically from L. simonds. Julian and Galt (1980) described
cases of a very similar disease in muscovy ducks from Canada and indicated Haemo-
proteus nettionts as the agent. Owing to the fact that this species does not oceur in ana-
tids in Central Europe (Ku&era 1981 a, ¢) it was very likely another species of blood
parasite. The present paper therefore describes the parasite found and discusses which
species of blood protozoan it might be.

MATERIAL AND METHODS

Cases of an infection in muscovy ducksy (Cairina moschata L. forma domestica) were reported
by individual breeders from the following localities in the South Bohemia region:

1. Locality in the district of Blatna. The infection occurred in July and August 1972. A total of 24
ducklings, produced by two ducks, died. The first duck used to lead her young to the local pond since
their hatching and at age 3 weeks all 11 ducklings died. The second duck which had produced 17
ducklings was kept away from the pond, but in its immediate vicinity and a few ducklings occasionally
escaped to the pond. From this brood 13 ducklings died at age 4 weeks and the remaining four
ducklings survived. In mid-September the first duck produced nine ducklings which were prevented
from going to the pond at all and no one of then became infected.

2. Locality of Ttebofi. The infection oceurred in July 1973 among the ducks of a breeder and & few
ducklings died at age 4—5 weeks.
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3. Lecality in the district of Prachatice. The infection oceurred repeatedly in the summer of 1977
and in August 1978. The owner kept the ducks free on the water since hatching. In the formor year
a few ducklings died, in the latter yoar 12 out of 17 ducklings dicd at age 14 days.

4. Locality in the district of Ceské Buddjovice. In August 1980 about 15 ducklings aged 2—6 weeks

died. From this locality the infoction was already reported on 17 December 1979 when one young
not yet one-year-old duck died.

5. Locality in the district of Tabor. In October 1978 one two-month-old duck died.

While seeking in retrospect the data referring to the above mentioned cases we failed to find any
more details.

Practically in all cases the ducks were kept in small flocks, could move freely since hatching and
were allowed access to ponds or streams around the breoder’s houso. In some cases the ill ducklings
were treated with Sulfadimidin and Farazolidon. Some of the ill ducklings from the Ceské Budéjovice

locality were hospitalized at the Statc Veterinary Institute whore they were treated with Stenorol
(premix of Halofuginon) in a dosc of 0.5 g/kg of feed.

The ill or dead birds were histologically investigated and somc of them were tested microbio-
logically. However, only histological investigations yielded positive results. If possible, also blood
smears and bone marrow impressions were made at autopsy; after fixation in methylaleohol the
impressions were stainced with Giemsa. The lungs, liver, gut, spleen, brain, heart, kidneys and samples
of skeletal muscle of the dissceted birds were fixed in 10 9, formol and the histological preparations
were stained with hematoxylin-eosin. The preparations were examined under microscope by means
of oil immersion objective (100-fold magnifieation). A few healthy adult ducks from contaminated

localities were also examined by means of blood smears. These birds, however, were found to be
negative.

Histological preparations with hepatic schizonts and megaloschizonts of Leucocytozoon simondi
were loaned as comparative material from the collections of the Department of parasitology, Natural
Sciences Faculty at the Charles University in Prague by courtesy of Doc. RNDr. %. Cerné. The
histological preparations with megaloschizonts of parrot aberrant leucocytozoonosis were obtained
by courtesy of M. Lavitka, M.V.D., of the Central State Veterinary Institute in Prague.

RESULTS

In the infected muscovy ducklings torpidity, even lethargy and reluctance to move-
ment were noted. The birds breathed with difficulty (had laboured breathing) espe-
cially when they were forced to move and refused to drink and feed. The symproms
lasted about a week and the majority of the infected ducklings died during this period.
The surviving ducks were in a very bad condition and were lagging behind their develop-
ment for a long time. The drugs administered to some ducks (see Material and Methods)
had no essential effect on the course of the illness. The drugs, however, were administered
only after the appearance of clinical symptoms, when the pathological changes in the
organs of the ill ducklings were more or less of irreversible charactor, so that the treat-
ment was of no avail, :

The dead and ill birds were dissected and most organs revealed important pathological
changes. The congested epicardium was with numerous petechiae and in some cases
hydropericardium was observed. The lungs were heavily filled with blood, with oede-
matous infiltrates and firm to touch. The liver was enlarged and congested, sometimes
with petechiae under the liver sheath. The kidneys were pallid, anemic, only locally
congested and penetrated by petechial haemorrhages. Sometimes, evidently due to the
thirst of ducklings, the kidneys were swollen, enlarged, containing stagnant urates
in the distended renal tubules. Likewisc the spleen was sometimes enlarged, with dilated
blood vessels under the capsule. In some cases congestion in the mesentery and serosity
of gut were observed.

In all cases the histological sections of organs showed, under microscope, schizogonic
formations located partly in the endothelial cells of capillaries, blood vessels and sinu-
soids and partly in the closely undetermined macrophages. As a rule, masses of schizonts
were found in the lungs, deposited in blood extravasates and in the mixed inflammatory
infiltrate with a marked admixture of eosinophils. Likewise the spleen, and propria
mucosae of intestines were infected, showing identical inflammatory infiltration. The
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there by the blood-sucking insects. The disease occurr'e-d _mosb frequently in Jung t_o
August, namely in the period when an intensive transmission o_f avian haemosporidia
by insect vectors takes place (Kucera 1981b, ¢). The sporadlc case reppr’ced_ from
December 1979 may be regarded as a relapse of the previously acquired lnfectlgn or
explained by the fact that November and December of that year were ex’oraordma?y
warm, so that the transmission by blood-sucking insects cannot be ruled out even in

i iod.
thl’;‘}?eeﬁfcidence of the disease is supposed to be {ar higher tl_lan that revealefi by the
number of cases related by us. The muscovy ducks are raised in South themla exclu-
sively by individual breeders and their flocks are not under .regular veterinary control.
Only 2 few breeders submitted their dead. or ill birds to vetgrlnary examination, so that
many cases went unnoticed. The first finding of the paramtes‘ dlscussed_. was m’a,de by
one of the authors (K. M.) shortly after her arrival at her _workmg_ place in Ceské Budé-
jovice in 1972 and it may be surmised that the disease in question probably occurred.
in South Bohemia much earlier. o

Practically identical infection in muscovy duck's with Slqlllar symptoms aL.ld. morpho-
Jogically very similar causative agent was described prev101llsly by Commichau and
Jonas (1977) from the Rheinland in the Federal Republic of Ggrmany. Alth'ough
these authors did not detect gametocytes in the blood of th_e surviving ducks elthgr,
thev determined the causative agent only on the basis of schmogomc stages in the in-
ternal organs as Leucocytozoon simondi Mathis et Leger, 19 10. This blood parasite of the
suborder Haemosporina causes an infection with similar symptoms In .a.na.tlds ajnd
is considerably pathogenic primarily for domesticated species. L. simondi causes high
Josses primarily in North America (e.g. Herman 1963 etc.), but also occurs in Europe,
though it is quite rare in Anseriformes in Central Europe and seems to be rather a north-
ern species (Ku&era 1981a, b, Herman 1968). The comparison between the morpho-
logy of schizonts observed in the internal organs of muscovy ducks and. the morphology
of internal stages of L. simonds shows that the parasites f01'1nd in muscovy ducks cannot
be considered. as developmental stages of L. stmondi. While m'a,kmg'thls comparison we
not only used published data on the development of L. mmond_z (Garnham 1966,
Fallis and Eide 1970, Eide and Fallis 1972, Desser 1973, Fallis and Desser 1974,
1977, Desser and Ryckman 1976, Herman et al. 1977 ete.), bu't.also_ the comparative
material of hepatic schizonts and megaloschizonts of L. szm_ondz in histological prepa-
rations (see Material and Methods). In their size the hepatic schizonts of L. szmamh
resemble the stages found by us in internal organs of the'muscovy ducks. However, in
the L. simond? infection these stages are encountered only in p?,renchymous cells of liver,
while the schizonts observed by us in museovy ducks occurred in macrophages-and en_do-
thelial cells of all organs examined and never in the paFenchymous cells of llvgr: Like-
wise megaloschizonts, which are so typical of the infection caused by L. srm,q’ndz, were
never found in our material. Although Commichau and Jonas (1977) conslder some
stages from internal organs of muscovy ducks to be megaloschizonts, they did not give
their description in detail. The photographs published by them, however, show that the
stages are probably identical with the stages found by us :cmd are not t}}e true megalo-
schizonts. After Fallis and Desser (1974) the megaloschizonts of L. s?mowz are cha-
racterized primarily by the fact that: 1. they originate from the hepatic schizonts and
develop in reticuloendothelial cells primarily of the vascular endotfhehum, 2. they
cause extreme hypertrophy of the host cell nucleus and 3. grow to cons1d.era.ble size (100
or more than 400 pm), preducing over one million of merqzmtes. Tk}e schizonts observed
by us in the organs of muscovy ducks were also present in the reticuloendothelial cells
(endothelium, macrophages), but they never caused hypertrophy of the host cell nue-
leus; their average size was 11.1X7.3 um and. the maximum length of elongated forms
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was 40 um. They also contained only a few scores of merozoites and never had the typical
habitus of megaloschizonts, as could be verified directly from the comparative material.
Commichau and Jonas (1977) probably confused the two organisms due to the fact
that the schizogonic stages in the heavily infested organs of muscovy ducks are sometimes
so closely packed one on another that they appear to be bigger than the individual
schizonts (see e.g. Plate I, Fig. 8 and Plate 11, Fig. 13).

Another proof that the infection in question was not caused by L. stmondi is the
fact, that no gametocytes typical of this species were ever encountered in the blood
of the ill ducks by us or by Commichau and 'Jonas (1977). It is true that haemo-
sporidian gametocytes appear in the blood of their hosts only after a certain prepatent
period, which lasts about 4 to 5 days in L. simondy. If it were an infection by L. svmonds,
we should have found gametocytes in ducks which survived the infection. Briggs (1960)
also compared the course of infection caused by L. stmondi in domestic ducks and in
muscovy ducks and detected gametocytes in the blood of both duck species, though
in muscovy ducks gametocytaemia was lower. Unfortunately this author paid no heed
to the morphology of the internal stages of L. stmonds in the ducks in question.

The muscovy duck is also known to be the host of L. simondvin other regions (Lapage
1961, Garnham 1966, Hsu et al. 1973), so that the L. stmondi infection in our case to
be atypical owing to unusual host is improbable.

A very similar infection in muscovy ducks was also observed in Canada (Julian
nad Galt 1980). Neither these authors found any gametocytes of haemosporidia in
the blood of the ill birds, and described schizonts of identical morphology in their in-
ternal organs as in our case. Moreover, their paper shows that the causative agent is
Haemoproteus, most likely a species oceurring in Anseriformes — H. nettionis (Johnston
et Cleland, 1909) Coatney, 1936. This parasite has insofar been considered to be a non-
pathogenic species (Levine 1973). After Julian and Galt (1980) its increased patho-
genicity to muscovy ducks and inability of forming gametocytes in this host is due to
the fact that muscovy ducks (genus Cairina) are unusual hosts for this parasite. Muscovy
ducks originally come from South America and in the North America Haemoproteus
nettionis occurs in ducks of other genera (primarily Anas) systematically less related
to the genus Cairina.

In Central Europe, however, Haemoproteus docs not occur in Anseriformes (Kugera
1981c) and from other parts of Europe only two sporadic cases of infection by these
parasites were reported from ducks in the Paris and London zoos (Kowarski et al.
1937, Hammerton 1931). After Williams and Bennett (1980) the Haemoproteus
species in anatids are distributed throughout the world except the Palaearctic region.
Consequently, in our case the infection was not caused by Haemoproteus nettionis
directly, but most likely by another species of haemosporidia.

Having their site in endothelial cells of capillaries and sinusoids of internal organs
of muscovy ducks and due to their morphology as well, the described schizonts very much
resemble not only the schizogonic stages of some known Haemoproteus species (see
Aragao 1908, Baker 1966, Garnham 1966, Khan and Fallis 1969, Burtikashvili
1973, Peirce 1976), but similar stages of Plasmodium, primarily the species of the sub-
genus Haemamoeba (see e.g. Garnham 1966 etc.). However, Plasmodium does not occur
in free-living Anseriformes in Central Europe either (Kugera 1981a, ¢) and even from
other parts of Europe not a single finding of these parasites in Anseriformes is known.
On the other hand, different species of Haemoproteus and Plasmodium as well as Leuco-
cytozoon are abundant in many other wild birds in Central Europe (Ku&era 1981b, c).

It may be gathered from the above said that muscovy ducks in our case must have
been infected by some unspecific parasite species acquired from local populations of
wild birds, apparently other than Anseriformes. Consequently, in our case the infection
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may be considered an aberrant infection in muscovy ducks, because it was caused by
an unusual parasite species in an exotic host. The causative agent is virulent to such
an extent that it is able to develop in the internal organs of muscovy ducks and to cause
death of these hosts. It is, however, unable to complete its life cycle in this unusual host
and to form blood stages (gametocytes) capable of further transmission.

A similar aberrant haemosporidiosis in Europe occurred in the last two decades as the
so-called aberrant leucocytozoonosis of parrots kept in open-air cages (see e.g. Frank
1963, Walker and Garnham 1972, Minarik and Dyml 1972). This disease affecting
the youngs of Australian parrots shows similar symptoms as those described by us in
the case of infection of muscovy ducks. In the internal organs of the infected parrots,
however, typical megaloschizonts were present which are an evidence that in this case
the infection was caused by some undetermined Leucocytozoon species (Frank 1965,
Walker and Garnham 1972). However, these megaloschizonts are absolutely different
from the stages present in the internal organs of muscovy ducks. We have verified this
fact directly in the comparative material from the parrots.

The morphology of schizonts present in the internal organs of muscovy ducks shows
that in our case the causative agent of the disease is most probably some species of Haemo-
proteus or Plasmodium. In view of insufficient knowledge on the morphology of similar
stages in the majority of avian species of haemosporidia in Central Europe also the re-
lated Leucocytozoon may be involved. This genus namely contains species known for
the absence of megaloschizonts in their development (Khan and Fallis 1970, Clark
1965). The differentiation of genera and species of avian haemosporidia, however,
is mostly based only on the morphology of blood stages (Garnham 1966 etc.), but in
our case this morphology is unknown and therefore it is very difficult to identify the
parasites described in muscovy ducks.

The above discussion shows that the infection in muscovy ducks was not caused by
Leucocytozoon simonds as had been supposed earlier (Commichau and Jonas 1977).
It was apparently an aberrant infection caused by an undetermined haemosporidian,
whose reservoir are probably the populations of local wild birds. In agreement with
Julian and Galt (1980), the most probable causative agent seems to have been Hae-
moproteus, but some other species than H. nettionis typical of ducks, which does not oc-
cur in Anseriformes in Central Europe. The morphology of the parasite stages found
indicates that Plasmodsuwm might be involved and Leucocytozoon, for the time being,
cannot be ruled out, either.

FTEMOCIHOPUJINO3 KAK.CMEPTEJBHOE 3ABO.JEBAHUE YTOK BHJTA
CAIRINA MOSCHATA B IO KHON YEXHHU

A. Kyuepa, K. MapesaaroBa, B. Paxau u . Buronen

PestoMe. j|aHOo onmcaHiue 3a00JeBaHAA VTAT BT Cairina moschata, IOBTOPHO MOABIBINEroCH
B 10:KHOM YCXMK B OCTeHEM AeCATH IeTHI. JIPABHAKY i BO3DY,(UTE.Th BTOI0 3a00CBAHUA OKA-
3BIBAIOTCH CXOIOHBIMH ¢ pPaHee ONMCATHbBIM 3a00;1eBaHHEM YTOR yKH3ﬂHHOFO BId B Peiinckoi
obnacti (Commichau et Jonas 1977). Ouako, 910 3a00JICBAHNMC HG BHI3BAHO OPraHH3MOM
Leucocytozoon simondi, KAK OMUOOURO 10TATAJIL ABTOPLL U3 (Meucparnproil Pecnybaurn Iep-
MAHMM, T. K. HLIE30TOXHBIC cTa A 13 BHyTpeHHHX opragon IIOpLU‘KeIIHLIX YTOR BH, & Cairing
moschata MOPQOIOTrHYECKI BHAUATETLHO OT LHMAIOTCS OT cramnit pasgutist L. simondi. Tlo eei
BEPOSITHOCTH BODYMTCIEM 3a00;EBANMA ABAHETCA KAKON-TO BI rCMOCLIOPMIML O MECTHBIX
HO[I}"JIH[I}'Ii'i JHRHX NTHI, KOTOI)};Iﬁ (‘,IIOCO()OH YACTUYHO pa-’iBHBaTh(iH B BHyTpeHHHX opra”Hax
ITUX YTOK. I3 aToM HeoOLIYHOM XO03s1HHe, OJHAKRO, HpOTGRilGT JIMUIL LIH30I'0HHOC pﬂ3ﬂ?ﬂeﬂlfle
H MapasuT HeenocodeH 06pa3OBaTb KPOBAHLIE CTa MM U TARKHUM 06pa30M 3aBeplIATL (,'B,OY.I UK
pasBumist. Tak Kar MOPQOIOrUA KPOBHHBIX cTaamil HC M3BCCTHA, HeJb3s IIOKA BO30YAHTE.LT
dmKe ONPC;IC.THTD. o MOpq)OHOI‘Hﬂ IIU3O0TOHHBIX c'ra:mii BOBG)'IJ,HTO.'IB 60JBUIC BCErO MOXOOHUT
Ha UApa3uTOB POjOB Haemoproteus MU Plasmodium, meHee #a Leucocytozoon. OYeBUIHO N0
He racaeTcs Bu;la Haemoproteus nettionis, KOTOPHI# BEPOATHO BRIIBIBACT nonoGHoe 3a601eBaHNE
y yrox Buja Cairina moschata B Ramaje (JTulian et Galt 1980), T. k. aTOT BHA B Cpenmeit
EBpone oTcyTCcTBYET.
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A CONTRIBUTION TO THE KNOWLEDGE OF LOUSE FLIES
(DIPTERA, HIPPOBOSCIDAE) FROM AFGHANISTAN

The research workers of the Institute of
Parasitology, Czechoslovak Academy of Scien-
ces, studied the parasites of domestic animals
in Afghanistan during an expedition organised
in the autumn (September—OQctober) of 1976.
The collections and studies were carried out
at the Kabul abattoir and in some other locali-
ties. The reported results follow up the line
of the previous expedition in 1974 (Minaf J.
ot al., Folia parasit. (Praha) 24: 92—93, 1977).
The sauthors thank Doec. Dr. K. Blajek and
Dr. A. Amin for their collaboration.

Hippobosca longipennis Fabricius, 1805

Material: 1 @, Jalalabad, 3. 10. 1976, in & human
dwelling (hotel).

A species parasitic on carnivores, distri-
buted in the southern part of Palaearctic region,
in the Ethiopian region and in the western part
of the oriental region (Chalupsky J., Hip-
poboscidae. In: Fauna CSSR, Blood-sucking
flies and warble flies, Academia, Praha: 447—478,
1980, in Czech, Doszhanov T. N., Louse-flies
(Diptera, Hippoboscidae) of Kazakhstan, Nauka,
Alma-Ata, 206 pp., 1980, in Russian). It was
reported from Iran and Pakistan by Maa
(Studies in Hippoboscidae (Diptera) Part 2.
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Pacific Insects Monograph 20. Ent. Dept.
B. P. Bishop Mus., Honolulu, 312 pp., 1969).
It is the first finding from the territory of
Afghanistan.

Lipoptena capreoli Rondani, 1878

Material: 65, 18 29, Kabul 27. 9. 1976. Host:
domestic goat (Capra hircus L.).

This species was found in Afghanistan by the
previous expedition of the Czechoslovak Aca-
demy of Sciences (Minaf et al. 1977). The
hitherto found specimens were wingless and
collected in the autumn period.

Pseudolynchia canariensis (Macquart, 1840)

Material: 300, 599, Karezimir, 6.10.1976.
Host: domestic pigeon (Columba livia L.).

This species is distributed in the south of
Europe, in subtropics and tropics of Asia and
Africa. It was reported from Afghanistan by
Maa (Studiesin Hippoboscidae (Diptera). Pacific
Insects Monograph 10, Ent. Dept. B. P. Bishop
Mus., Honolulu, 148 pp., 1966).

J. MINAR and ¥. DUSBABEK
Institute of Parasitology,
Prague
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Fig. 1. Elongated schizont in the endotholinm of capillory in the heart muscle, Fig, 2. Schizont in
tho liver sinusoid. Fig. 3. Schizont in the endothelium of eapillary in proprin mucosac of intestine,
Fig. 4. Crosa section of eapillary in kidney almost blocked by sehizont located in the endothelinm,
Fig. 5. Two schizogonie stages in the inflammatory infiltrate in the lungs. Fig. 6. Schizonts with
ring-like formations on the bone marrow impression, Fig, 7. Distorted ring-like forms in the maero.
phage from bone marrow. Fig. 8. A eluster of achizogonie formations in the inflammatory infiltrate
in propria mucosae of intestine. Figs. 1—8 have been drawn half schematieally from the preparation

by means of Abbé's drawing apparatus in the uniform seale of magnification (sea the abacissa 10 wm
in Fig. 2).
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Fig. 9. |"|11ltl'lllliu"rlil-frll-l?il of two sehizogonie formations loeated in o row in the |'|||I1II]l;.'iII.I:IIIi;J:.;&Ffl_'lnrt’
in musele layer of intestine. Fig. 10. Schizont in kidnoy f'n!ﬂl]ul'}' [eross section ). 1]: il II!-?:_urll..
in liver sinusoid, Fig. 12. Schizogonic stage with ring Ilal-.u forms from the bone IJuiIII1H-'l‘- ”I-III]F-‘IJ‘HIJI.I:-
Fig. 13. Inflamumnatory infiltrate in proprin muccsso of intestine with numerous scluzonts. Fig, 14,
A eluster of merozsites in the blood plasma on h!--_- il smear, o
Al |Ih.l1!a|rtlil‘rnl$:1'ﬁflll*: are in the game geale of mognification, correaponding with the seale of Figs. 1—
in Plate 1. (seo abscissa 10 pm in Fig. 2).
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