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ABSTRACT: Giardia sp. was found in the white
stork (Ciconia ciconia) in The Netherlands for
the first time. The Giardia sp. trophozoites that
were found in the feces of a 6-wk-old white
stork, were examined by light microscopy. The
parasites closely resembled Giardia ardeae that
had been isolated by others from several spe-
cies of wading birds belonging to the order Ci-
coniiformes, sharing a deeply notched adhesive
disk, a single caudal flagellum, and a single
round median body. Serologically, the parasites
did not react with anti-Giardia intestinalis
monoclonal antibodies. Although no signs of in-
testinal disease were observed in the stork
chick, the presence of parasites in all stages of
development and the huge number of parasites
show that the stork chick was experiencing an
active infection with G. ardeae type parasites.

Key words: Case report, Ciconia ciconia,
Giardia ardeae, morphology, serology, white
stork.

Species of the genus Giardia affect nu-
merous hosts, ranging from mammals to
amphibians and birds. Traditionally, spe-
cies have been named on the basis of their
morphology and their assumed host spec-
ificity. Although the taxonomy of Giardia
spp. remains unclear, four morphologically
and biologically distinguishable groups
have been described. These groups in-
clude G. intestinalis (syn. G. duodenalis,
G. lamblia) of humans and other mam-
mals, G. muris of rodents, G. agilis of am-
phibians and G. ardeae of several wading
birds, belonging to the order of Ciconi-
iformes (Lymbery and Tibayrenc, 1994;
Kulda and Nohýnková, 1995). Members of
these four groups can be distinguished
morphologically by the shape, position and
number of the median bodies, the mor-
phology of the adhesive disk and the num-
ber of caudal flagella. G. psittaci, a species
that causes clinical problems in parakeets,
is placed within the G. intestinalis group
by some authors on morphological

grounds (Kulda and Nohýnková, 1995),
but distinguished as a seperate group by
others, on the basis of its inability to infect
mammals in experimental studies (Lym-
bery and Tibayrenc, 1994). The classifica-
tion of Giardia spp. found in birds of the
orders Charadriiformes, Passeriformes,
and Piciformes remains unclear.

Nöller (1920) described a Giardia sp.
possessing a single caudal flagellum, which
was found in a gray heron (Ardea cinerea)
and was named G. ardea (Kulda and No-
hýnková, 1995). More recently, G. ardeae
was isolated from the great blue heron (A.
herodias) and characterized genetically
(Erlandsen et al., 1990). Phenotypically
identical Giardia spp. were observed in
the green heron (Butorides virescens), the
purple heron (A. pupurea), the cocoi her-
on (A. cocoi) and in several species of
egrets (Erlandsen et al., 1990; Kulda and
Nohýnková, 1995). An Australian Giardia
sp. isolate from the straw-necked ibis
(Threskiornis spinicollis) resembled G. ar-
deae morphologically (Forshaw et al.,
1992), but differed genetically, possibly
representing a distinct strain of the species
G. ardeae (McRoberts et al., 1996). This
is the first report of a Giardia sp. in a
white stork (Ciconia ciconia).

An emaciated 6-wk-old white stork
chick (C. ciconia) from a wild colony near
the city of Meppel (The Netherlands;
538209N, 68109E), was presented to the
Clinic for Birds (Meppel, The Nether-
lands) with an open bone fracture. A rou-
tine fecal sample was taken and micro-
scopically examined for parasitic protozoa.
The sample was sent for confirmation to
the Veterinary Microbiological Diagnostic
Center (Utrecht, The Netherlands), where
it was examined microscopically in wet lu-
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FIGURES 1–5. Giardia sp. from the white stork
chick in direct smears with Lugol’s iodine (Fig. 1, 2
and 4) and in methanol fixed and Giemsa stained
smears (Fig. 3 and 5). The Giardia sp. trophozoites
possessed a deeply notched posterior edge of the dor-
sal adhesive disk (Fig. 1, arrow), two oval-round to
tear drop shaped nuclei (Fig. 3 and 5), a single me-
dian body positioned on the caudal axonemes (Fig.
5, arrowhead). A single caudal flagellum is visible
(Fig. 5, arrow left), where the other caudal flagellum
appears rudimentary (Fig. 5, arrow right). Parasites
were seen in late stage of cell division in direct
smears with Lugol’s iodine (Fig. 2) and in Giemsa
stained smears, showing differentiated daughter cells
(Fig. 3). Also, Giardia sp. cysts were present (Fig. 4).

gol stained films and methanol fixed/Gi-
emsa stained preparations. In addition, the
fecal sample was tested in the ProSpecT
Giardia Microplate Assay (Alexon-Trend,
Ramsey, Minnesota, USA) following the
manufacturer’s instructions. This assay is
an enzyme immunoassay based on the de-
tection of a 65 kDa glycoprotein (GSA 65)
by use of monoclonal antibodies specific
for G. intestinalis. Since the stork chick
was euthanized, directly after taking the
fecal sample, no attempt could be made to
culture the parasites. No signs of intestinal
disease were observed in the stork chick.

Microscopically, the fecal sample was
found to contain large numbers of Giardia
sp. trophozoites, 12–14 mm long and 8–9
mm wide. The morphology of the parasites
closely resembled that of G. ardeae, with
a pyriform body and the posterior edge of
the dorsal adhesive disk being deeply
notched (Fig. 1). The single, round me-
dian body was positioned below the two
teardrop shaped to oval-round nuclei on
the caudal axonemes (Fig. 5). Some para-
sites possessed club shaped median bodies
positioned longitudinally between the ax-
onemes (not shown). The parasites pos-
sessed one single caudal flagellum, as ob-
served in Giemsa-stained smears by light
microscopy (Fig. 5). The Giardia sp. in the
white stork fecal sample were found in all
stages of development, including dividing
parasites, which were seen in Lugol’s io-
dine direct smears (Fig. 2) and in Giemsa
stained smears (Fig. 3), and cysts (Fig. 4).

Although Giardia sp. trophozoites and
cysts were found in large numbers micro-
scopically, the fecal sample of the white
stork chick did not give a positive result in
the ProSpecT Giardia Microplate Assay,
which is sensitive and specific for G. in-
testinalis (Zimmerman and Needham,
1993; Garcia and Shimizu, 1997). This as-
say utilizes monoclonal antibodies against
a 65 kDa Giardia Specific Antigen glyco-
protein (GSA 65), which is produced by
the proliferating G. intestinalis trophozo-
ites in the hosts intestinal tract and is pre-
sent in both trophozoites and cysts in the

stool of giardiasis patients (Rosoff and
Stibbs, 1986). Experimental efforts to in-
fect mammalian hosts with G. ardeae, or
to infect avian hosts with G. intestinalis
were unsuccessful (Erlandsen, 1994).
Giardia sp. cysts, which are shed in sur-
face waters by the white stork, are there-
fore unlikely to represent a threat to hu-
mans.

This is the first report of Giardia spp.
in the white stork (C. ciconia). Previous
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papers report G. ardeae in herons, egrets,
and ibis. The white stork chick that was
presented to the veterinary practice, was
raised in a nest some 100 m away from a
gray heron breeding colony. Gray herons
were observed to scavenge the nests of
white stork for remains of prey, which pre-
sents a possible route of cross infection be-
tween the two bird species. Morphologi-
cally, the Giardia sp. found in the white
stork, closely resembled G. ardeae ob-
served in herons. The apparently single
caudal flagellum, the deeply notched ad-
hesive disk, the shape and position of the
median body, and the nuclei were in ac-
cordance with those reported for G. ar-
deae of gray heron and great blue heron
(Georgi et al., 1986; Erlandsen et al., 1990;
Forshaw et al., 1992). The morphological
characteristics of the trophozoites found in
our white stork chick support the classifi-
cation of these parasites within the G. ar-
deae group. Although no signs of intestinal
disease were observed, the presence of
parasites in all stages of development and
the huge number of parasites show that
the stork chick was experiencing an active
infection with G. ardeae type parasites.

The authors thank M. Koene for tech-
nical assistance and A. W. C. A. Cornelis-
sen for critically reading the manuscript.
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