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INTRODUCTION

In the past decade, zoos have played greater role 
in the promotion of animal biodiversity through the 
protection of endangered species (K e l l y ,  E n g l i s h , 
1997). Zoos are obligated to ensure the welfare and 
health of bred species. Accordingly, proper nutrition, 
effective husbandry procedures, and the treatment of 
disease-causing pathogens are extremely important 
(M a l a n  et al., 1997). Indeed, parasitic diseases in 
zoo animals often represent major concern due to the 
maintenance of animals in confined areas (G e r a g h t y 
et al., 1981; C i t i n o , 2003) and stress brought on by 
captivity can also reduce their resistance to parasitic 
disease (C o r d ó n  et al., 2008). 

There are relatively significant amounts of infor-
mation regarding parasites of various cloven-hooved 

mammals – Artiodactyla, however, little is known about 
those concerning giraffes (R o u n d , 1968; Pe s t e r , 
L a u r e n c e , 1974; K r e c e k  et al., 1990; F u k u m o t o 
et al., 1996). One of the few known facts is that the 
wild giraffes are likely to die due to parasites that 
develop in water. Giraffes are known to consume large 
quantities of water, which is why they are so harshly 
affected by water-borne diseases. In captivity, animals 
are supplied with purified water which almost never 
causes illness or death of animals. Captive animals 
are also carefully monitored for any health issues. 

Several studies found the following gastrointestinal 
parasites in captive giraffes throughout the world: 
unicellular parasites Blastocystis spp. (P a r k a r  et 
al., 2010), Cryptosporidium spp. (K o d á d k o v á  et 
al., 2010) and Eimeria spp. (E i d ,  R a w h i a , 1996), 
nematodes Camelostrongylus mentulatus (F u k u m o t o 
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et al., 1996), Haemonchus spp. (W u  et al., 2004), 
Oesophagostomum columbianum (S a v i n  et al., 
1991), Trichuris barbetonensis (E i d ,  R a w h i a , 
1996), Trichuris giraffae, Trichostrongylus axei, 
Trichostrongylus vitrinus, Trichostrongylus colubri-
formis, Ostertagia ostertagi, Teladorsagia circumci-
ncta, Teladorsagia trifurcata, Marshallagia marshalli, 
and Spiculopteragia asymmetrica (G a r i j o  et al., 
2004).

Giraffes (G. camelopardalis rothschildi) belonging 
to the largest group outside Africa bred in a 25-acre 
grass enclosure in the Longleat Safari Park (Wiltshire, 
UK) were referred to be parasitized by a rather broad 
spectrum of parasitic organisms from various taxo-
nomic groups (M e l b o u r n e , 1978). The giraffes 
lived together with camels and zebras and several 
species of nematode genera Ostertagia, Cooperia, 
Haemonchus, Oesophagostomum, and Trichostrongylus 
were diagnosed there. 

Regarding wild giraffes in Africa, samples were 
collected from six animals (Giraffa camelopardalis 
angolensis) shot in three years in the Etosha National 
Park, Namibia; helminths recovered included nem-
atodes Parabronema skrjabini, Skrjabinema spp., 
Haemonchus mitchelli, and the hydatic cysts of the 
tapeworm Echinococcus sp. which, however, do not 
represent parasites of gastrointestinal tract in the case 
of the intermediate host animals (K r e c e k  et al., 
1990). Protistans Theileria sp. and a Babesia sp. were 
diagnosed in a young giraffe (Giraffa camelopardalis) 
translocated from Namibia to South Africa (M c C u l l y 
et al., 1970). Another study from South Africa described 
originally three new sarcocyst species (Coccidiasina) 
in giraffes: Sarcocystis giraffae, S. klaseriensis, and 
S. camelopardalis (B e n g i s  et al., 1998). Additional 
parasites referred in wild giraffes from various African 
regions were namely nematodes Haemonchus mitchelli 
(S a c h s  et al., 1973) and Parabronema skrjabini 
(B o o m k e r  et al., 1986), as well as the tapeworm 
Moniezia expansa (P e s t e r ,  L a u r e n c e , 1974). 

However, there is still little recent information 
available on parasites of giraffes, especially those 
bred in zoos. The aim of this study was to detect endo-
parasites occurring in captive giraffes at several zoos 
in the Czech Republic using coprological techniques. 

MATERIAL AND METHODS

Zoological gardens in the Czech Republic breed 
two subspecies of giraffes, namely the Rothschild’s 
giraffe (Giraffa camelopardalis rothschildi) and the 
Reticulated giraffe (Giraffa camelopardalis reticulata). 
Six Czech zoos were chosen for a parasitological study 
in giraffes: (1) Zoo Ostrava, (2) Zoo Dvůr Králové 
nad Labem, (3) Zoo Liberec, (4) Zoo Olomouc, (5) 
Zoo Praha, and (6) Zoo Plzeň. These zoological gar-
dens implement similar antiparasitic measures. The 
majority of them (Zoos 1, 2, 3, 4, and 6) examine 
giraffe faecal samples twice a year. In the case that a 
parasitic infection is found, animals are treated with 
fenbendazole or macrocyclic lactones. Only in the 
Zoo Plzeň giraffes are treated preventively twice a 
year by using fenbendazole. 

In autumn 2012 and spring 2013, 120 fresh faecal 
samples were collected from 21 giraffes; 55 samples 
in autumn 2012 and 65 samples in spring 2013. Out 
of them, 4 animals were young under one year of 
age, 11 giraffes were older females, and 6 were older 
males. Faeces were collected individually with the 
assistance of zoo keepers, stored in plastic bags, and 
refrigerated at 4°C until examination. The samples 
were divided into groups according to zoological 
gardens and gender of giraffes. 

The samples were examined using the Concentrated 
McMaster method modified by P e r m i n ,  H a n s e n 
(1998), which uses saturated sodium chloride and 
glucose as flotation solution and analytical sensitivity 
20 eggs (oocysts) per g of faeces. The results of the 
coprology examination determine the overall prevalence 
of gastrointestinal (GI) parasites in captive giraffes 
and the prevalence of GI parasites according to gender 
of monitored captive giraffes. The prevalence was 
evaluated according to B u s h  et al. (1997).

RESULTS 

The overall prevalence of parasites detected in 
120 faecal samples from giraffes from six zoos in the 
Czech Republic was 1.7% of coccidian oocysts of the 
genus Eimeria, 25% of the nematodes Trichuris sp., 

Table 1. Overall prevalence of the most prevalent gastrointestinal parasites, extreme EPG/OPG values recorded during our survey 

Strongylida Trichuris spp. Eimeria spp.

Positive samples/total samples 31/120 30/120 2/120

Overall prevalence (%) 25.8 25 1.7

Minimum EPG/OPG 0 0 0

Maximum EPG/OPG 720 160 40

EPG/OPG = eggs/oocysts per g of faeces
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and 25.8% of nematodes from the order Strongylida 
(Table 1). 

Giraffes from the Zoo Olomouc (4) had the high-
est Strongylida prevalence (41.7%) and no infection 
was detected in Praha (5) and Plzeň (6). The highest 
prevalence of Trichuris spp. (35.3%) was observed 
in Liberec (3) compared to Plzeň, where no infection 
was detected. The highest prevalence of Eimeria spp. 
was in Plzeň (6) (16.7%) (Table 2). 

Table 2 presents the number of collected samples/
positive samples in individual zoological gardens; Table 
3 shows the prevalence of nematodes from the order 
Strongylida, nematodes Trichuris spp., and coccidia 
of the genus Eimeria in spring and autumn. Regarding 
year seasons, the prevalence of the order Strongylida 
was higher in autumn (29%) than in spring (23%). The 
parasite count of Trichuris spp. increased from 21.8% 
in autumn to 27.7% in spring. Prevalence of coccidia 
of the genus Eimeria was 3.6% in autumn while in 
spring no oocysts were found (Table 3).

According to the age and sex distribution, 52.6% 
of samples from young animals were tested positive 
for parasites; older females had higher percentages of 
infection than did males (56.9% and 44.4% positive 
samples respectively) (Table 4). The nematodes from 
the order Strongylida predominated in both males and 
females, while Trichuris spp. was the most prevalent 
in young animals. Coccidia of the genus Eimeria were 
found only in males. 

DISCUSSION

Strongylids (Strongylida) were the most commonly 
occurring parasite being recorded from giraffe fae-
ces in the Czech Republic, followed by eggs of the 
whipworms Trichuris spp., while exogenous stag-
es – oocysts – of Eimeria spp. exhibited the lowest 
prevalence and low intensity, occurring solely in the 
Zoo Plzeň. Young giraffes served most often as hosts 
for Trichuris spp. This genus was observed also in 
adult animals, similarly as during an autopsy of two 
adult captive giraffes in Japan; four Trichuris species 
were found there, of which T. giraffae was the most 
abundant (N o d a , 1955). Regarding strongylid-type 
nematodes, G o o s s e n s  et al. (2005) reported their 
14.3% prevalence in Kordofan giraffes (Giraffe ca-
melopardalis antiquorum) from the Antwerp Zoo and 
Animal Park Planckendael in Belgium. G a r i j o  et 
al. (2004) detected as much as 2724 adult nematodes 
in one dead female giraffe from the Aitana Zoo in 
Spain, and the majority of these nematodes belonged 
to various strongyles (C. mentulatus, T. axei, O. os-
tertagi, T. circumcincta, T. trifurcata, M. marshalli, 
T. vitrinus, T. colubriformis, and S. asymmetrica, see 
also Introduction). 

In the condition of the Czech Republic, giraffes 
from three zoological gardens (Ostrava, Dvůr Králové 
nad Labem, and Olomouc) had the highest Strongylida 
prevalence. No strongyles were observed in the Zoo 
Praha and in the Zoo Plzeň, where preventive anthel-
mintic treatment is carried out twice a year. Considering 
recent results, regular medication appears to be ef-
fective as it likely eradicated also trichurid nema-
todes. However, it is important to consider the risk 
of anthelmintic resistance. A case of resistance was 
recorded in Florida, where a rigorous and long-time 
deworming schedule had been in place. A larval de-
velopment assay showed resistance to three classes of 
anthelmintics currently used to treat (G a r r e t s o n  et 
al., 2009). Unlike our results, v a n  W y k  et al. (2006) 
recommended the use of anthelmintics exclusively in 

Table 2. Prevalence of nematodes from the order Strongylida, nematodes Trichuris spp., and coccidia of the genus Eimeria, samples/positive 
samples numbers (n) in individual zoological gardens

ZOO
Prevalence (%) Number of samples Positive samples (autumn/spring)

Strongylida Trichuris spp. Eimeria spp. n autumn/spring Strongylida Trichuris spp. Eimeria spp.

Ostrava (1) 27.2 9 0 11 6/5 2/1 1/0 0/0
Dvůr Králové  
nad Labem (2)

37.5 33.9 0 56 25/31 9/12 7/12 0/0

Liberec (3) 11.8 35.3 0 17 9/8 2/0 2/4 0/0

Olomouc (4) 41.7 16.7 8.3 12 6/6 3/2 1/1 1/0

Praha (5) 0 11.1 0 18 6/12 0/0 1/1 0/0

Plzeň (6) 0 0 16.7 6 3/3 0/0 0/0 1/0

Table 3. Prevalence of the nematodes from the order Strongylida, 
nematodes Trichuris spp., and coccidia of the genus Eimeria accord-
ing to year season

Prevalence (%) 

autumn spring

Strongylida 29 23

Trichuris spp. 21.8 27.7

Eimeria spp. 3.6 0
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individual animals requiring treatment as opposed to 
treating the entire herd. 

A comparison of infections in the year seasons 
showed the prevalence of the order Strongylida and 
the genus Eimeria was higher in autumn (29% and 
3.6%, respectively) than in spring (23% and 0%, re-
spectively). With respect to Trichuris spp., the situ-
ation was reversed and the prevalence of trichurids 
increased from 21.8% in autumn to 27.7% in spring. 
In fact, seasonal differences are not very high and 
might be caused by a combination of weather and 
breeding conditions. Breeding management is appar-
ently a very important factor for the occurrence of 
parasites in captive giraffes. For example, infection 
levels were significantly lower at the Antwerp Zoo 
than in the Planckendael Animal Park (Belgium); this 
was most likely due to the zero grazing and daily dung 
removal carried out at the Antwerp Zoo (G o o s e n s 
et al., 2005). No parasites were found in giraffes at 
Italian zoological parks Zoosafari Fasanolandia and 
Giardino Zoologico (Pistoria). Indoor enclosures were 
cleaned on a daily basis at these zoos, and the animals 
were treated twice a year with an anthelmintic drug 
and routine faecal analyses were performed monthly 
by the zoo veterinarians (F a g i o l i n i  et al., 2010).

Another major factor is likely based on an opportu-
nity of cross infections in common breads of giraffes 
and other ungulate animals in the same enclosures. 
According to G a r i j o  et al. (2004), cross-infections 
of different species of wild ruminants with nema-
todes are common. The same context was referred by 
M e l b o u r n e  (1978) in the Longleat Safari Park (UK). 
In the Czech Republic, giraffes in all the investigated 
zoos, apart from the Zoo Dvůr Králové nad Labem, 
are kept together with zebras or antelopes. Therefore, 
cross-infections between the ruminants seem likely 
and this topic will be the subject of our further study. 

CONCLUSION

Gastrointestinal parasites of giraffes from six zoos 
in the Czech Republic were coprologically identified. 
The parasite prevalence detected in our study was 
not extremely high and the parasite compound did 

not significantly differ from that referred by other 
European studies. Nevertheless, zoo management in 
the Czech Republic might be improved. 

Monitoring the health status of zoo animals is 
important because eventual deaths of giraffes associ-
ated with the parasite load have been reported (W u 
et al., 2004). The possible transmission of parasites 
from other ruminant species kept in the same pad-
dock as giraffes is worthy of attention. Therefore, 
it is essential to conduct further studies on parasites 
not only in giraffes, but also in the ruminants that are 
housed alongside. 

ACKNOWLEDGEMENT

We would like to thank both reviewers who pro-
vided helpful comments and constructive corrections 
to improve the quality of manuscript.

REFERENCES

Bengis RG, Odening K, Stolte M, Quandt S, Bockhardt I (1998): 
Three new Sarcocystis species, Sarcocystis giraffae, S. klase-
riensis and S. camelopardalis (Protozoa: Sarcocystidae) from 
the giraffe (Giraffa camelopardalis) in South Africa. The 
Journal of Parasitology, 84, 562–565. doi: 10.2307/3284724.

Boomker J, Horak IG, de Vos V (1986): The helminth parasites 
of various artiodactylids from some South African nature 
reserves. Onderstepoort Journal of Veterinary Research, 
53, 93–102. 

Bush AO, Lafferty KD, Lotz JM, Shostak AW (1997): Para-
sitology meets ecology on its own terms: Margolis et al. 
revisited. The Journal of Parasitology, 83, 575–583. doi: 
10.2307/3284227.

Citino SB (2003): Bovidae (except sheep and goats) and Anti-
locapridae. In: Fowler ME, Miller RE (eds): Zoo & wild 
animal medicine. W.B. Saunders, Philadelphia.

Cordón GP, Prados AH, Romero D, Moreno MS, Pontes A, 
Osuna A, Rosales MJ (2008): Intestinal parasitism in the 
animals of the zoological garden “Peña Escrita” (Almuñecar, 
Spain). Veterinary Parasitology, 156, 302–309.

Table 4. Samples/positive samples numbers (n) according to gender of giraffes and prevalence of nematodes from the order Strongylida, nematodes 
Trichuris spp., and coccidia of the genus Eimeria

Young Females Males

Positive samples/samples n 10/19 37/65 16/36

Overall prevalence (%) 52.6 56.9 44.4

Prevalence (%)

Strongylida 10.5 32.3 22.2

Trichuris spp. 42.1 24.6 16.7

Eimeria spp. 0 0 5.5



126	 Scientia agriculturae bohemica, 48, 2017 (3): 122–126

Eid RAA, Rawhia MAO (1996): Some studies of intestinal 
parasites of giraffes (G. c. angolensis) in the Giza Zoo 
in Egypt. Egyptian Journal of Comparative and Clinical 
Pathology, 9, 80–88. 

Fagiolini M, Lia RP, Laricchiuta P, Cavicchio P, Mannella R, 
Cafarchia C, Otranto D, Finotello R, Perrucci S (2010): 
Gastrointestinal parasites in mammals of two Italian zoo-
logical gardens. Journal of Zoo and Wildlife Medicine, 41, 
662–670. doi: 10.1638/2010-0049.1.

Fukumoto S, Uchida T, Ohbayashi M, Ikebe Y, Sasano S (1996): 
A new host record of Camelostrongylus mentulatus (Nema-
toda; Trichostrongyloidea) from abomasum of a giraffe at 
a zoo in Japan. The Journal of Veterinary Medical Science, 
58, 1223–1225. doi: 10.1292/jvms.58.12_1223.

Garijo MM, Ortiz JM, Ruiz de Ibanez MR (2004): Helminths 
in a giraffe (Giraffa camelopardalis giraffa) from a zoo in 
Spain: research communication. Onderstepoort Journal of 
Veterinary Research, 71, 153. doi: 10.4102/ojvr.v71i2.277.

Garretson PD, Hammond EE, Craig TM, Holman PJ (2009): 
Anthelmintic resistant Haemonchus contortus in a giraffe 
(Giraffa camelopardalis) in Florida. Journal of Zoo and 
Wildlife Medicine, 40, 131–139. doi: 10.1638/2007-0094.1.

Geraghty V, Mooney J, Pike K (1981): A study of parasitic 
infections in mammals and birds at the Dublin Zoological 
Gardens. Veterinary Research Communications, 5, 343–348. 

doi: 10.1007/BF02215003.
Goossens E, Dorny P, Boomker J, Vercammen F, Vercruysse 

J (2005): A 12-month survey of the gastro-intestinal hel-
minths of antelopes, gazelles and giraffids kept at two zoos 
in Belgium. Veterinary Parasitology, 127, 303–312. doi: 
10.1016/j.vetpar.2004.10.013.

Kelly JD, English AW (1997): Conservation biology and the 
preservation of biodiversity in Australia: a role for zoos and 
the veterinary profession. Australian Veterinary Journal, 75, 
568–574. doi: 10.1111/j.1751-0813.1997.tb14196.x.

Kodádková A, Kváč M, Ditrich O, Sak B, Xiao L (2010): 
Cryptosporidium muris in a reticulated giraffe (Giraffa 
camelopardalis reticulata). Journal of Parasitology, 96, 
211–212.

Krecek RC, Boomker J, Penzhorn BL, Scheepers L (1990): 
Internal parasites of giraffes (Giraffa cameloparda-
l is  angolensis )  f rom Etosha Nat ional  Park,  Namib-
ia .  Journal  of  Wildl i fe  Diseases ,  26,  395–397.  doi : 
10.7589/0090-3558-26.3.395.

Malan FS, Horak IG, de Vos V, van Wyk JA (1997): Wildlife 
parasites: lessons for parasite control in livestock. Vet-
erinary Parasitology, 71, 137–153. doi: 10.1016/S0304-
4017(97)00030-7.

McCully RM, Keep ME, Basson PA (1970): Cutauxzoonosis in a 
giraffe [Giraffa camelopardalis (Linnaeus, 1758)] in Zululand. 
The Onderstepoort Journal of Veterinary Research, 37, 7–10.

Melbourne CP (1978): Observations on the treatment of endo-
parasites of giraffes at Longleat safari park. The Journal of 
Zoo Animal Medicine, 9, 146–148. doi: 10.2307/20094396.

Noda R (1955): Trichuris species from giraffe and cattle. Bul-
letin of University of Osaka Prefecture, 5, 119–126. 

Parkar U, Traub RJ, Vitali S, Eliot A, Levecke B, Robertson 
I, Geurden T, Steele J, Drake B, Thompson RCA (2010): 
Molecular characterization of Blastocystis isolates from zoo 
animals and their animal-keepers. Veterinary Parasitology, 
169, 8–17. doi: 10.1016/j.vetpar.2009.12.032.

Permin A, Hansen JW (1998): Epidemiology, diagnosis and 
control of poultry parasites. Rome, Italy. Food and Agri-
culture Organisation, 74-105, 111-118.

Pester FRN, Laurence BR (1974): The parasite load of some 
African game animals. Journal of Zoology, 174, 397–406. 
doi: 10.1111/j.1469-7998.1974.tb03167.x.

Round MC (1968): Check list of the helminth parasites of 
African mammals of the orders Carnivora, Tubulidentata, 
Proboscoidea, Hyracoidea, Artiodactyla and Perissodactyla. 
Technical communication No. 38 of the Commonwealth 
Bureau of Helminthology. Commonwealth Agricultural 
Bureaux, Farnham Royal, 1-252.

Sachs R, Gibbons LM, Lweno MF (1973): Species of Haemon-
chus from domestic and wild ruminants in Tanzania, East 
Africa, including a description of H. dinniki n. sp. Zeitschrift 
für Tropenmedizin und Parasitologie, 24, 467–475.

Savin Z, Valter D, Hudina V (1991): Endoparasites of elephant 
and giraffe in the Belgrade Zoological Garden. Veterinarski 
Glasnik, 45, 749–751. 

van Wyk JA, Hoste H, Kaplan RM, Besier RB (2006): Targeted 
selective treatment for worm management – How do we 
sell rational programs to farmers? Veterinary Parasitology, 
139, 336–346.

Wu YH, Lee SL, Jin SH, Liu HJ, Lien YY, Chang CD (2004): 
Case report: A sudden death case and anthelmintic treatment 
in giraffes infected with Haemonchus contortus. Taiwan 
Veterinary Journal, 30, 20–25.

Corresponding Author:

Ing. Iveta Angela K y r i á n o v á , Czech University of Life Sciences Prague, Faculty of Agrobiology, Food and Natural Resources,  
Department of Zoology and Fisheries, Kamýcká 957, 165 00 Prague–Suchdol, Czech Republic, phone: +420 224 383 645,  
e-mail: kyrianovai@af.czu.cz


