
 

 

 

Journal of Zoonotic Diseases 

2023, 7 (4): 398-407 

doi: 10.22034/jzd.2023.16847 

https://jzd.tabrizu.ac.ir/article_16847.html   

 

Copyright© 2023, Published by University of Tabriz. This is an open-access article distributed under the terms of the 

Creative Commons Attribution 4.0 International  (CC BY NC). 

 

 

Original Article 

 

Study of the gastrointestinal parasites in the feces of wild and domestic 

waterfowl with a focus on zoonotic parasites in Ahvaz, Iran 

 
Forough Talazadeh 1 *, Mohammad Hosein Razijalali 2, Ali Seydali 1, Fatemeh Khajeh 2 

 

1- Department of Clinical Sciences, Faculty of Veterinary Medicine, Shahid Chamran University of Ahvaz, 

Ahvaz, Iran 

2- Department of Pathobiology, Faculty of Veterinary Medicine, Shahid Chamran University of Ahvaz, 

Ahvaz, Iran 

*Corresponding author: f.talazadeh@scu.ac.ir  

(Received August 4, 2023, Accepted August 28, 2023) 

 

 
Abstract 

Due to the importance of parasitic infections in birds and the increasing growth of waterfowl breeding, 

especially goose and duck, this study aimed to investigate gastrointestinal parasites, including worms and 

protozoa in the feces of some species of wild and domestic waterfowl with a focus on zoonotic parasites. In 

this study, 100 fecal samples were collected from eight different wild and domestic waterfowl species in 

Ahvaz, including domestic goose, wild goose, domestic duck, wild duck, swan, pelican, and Ukrainian goose, 

and to identify gastrointestinal parasites. The samples were evaluated using the Clayton- Lane method and 

modified Ziehl-Neelsen and Trichrome staining methods.  SPSS Statistics 18.0 software was used for statistical 

analysis. Out of 100 fecal samples, 17 samples (17%) were positive for gastrointestinal parasites. Fourteen 

samples (14%) were infected with Eimeria spp., and three samples (3%) were infected with Giardia species. 

Among the different species of waterfowl that were positive, pelicans had the highest rate of infection (57.28 

%). The highest rate of parasitic infection in waterfowl was related to protozoan infections, and the highest 

rate of protozoan infection was associated with Eimeria (14%).  Of the positive cases, only four had clinical 

symptoms such as lethargy, anorexia, and diarrhea, and the rest of the positive cases were from apparently 

healthy birds. Considering that most parasitic infections have been detected in apparently healthy birds, it is 

recommended to observe hygiene and to disinfect cages regularly and also reduce the density of birds. Due to 

the zoonotic potential of Giardia and due to the contamination of some birds in bird shops with this parasite, 

this issue should be considered by public health officials, bird shops, owners, and breeders of these birds. 
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Introduction 

The term waterfowl is generally used to refer to 

those waterbirds of the family Anatidae (ducks, 

geese, pelicans, swans, etc.). These species are 

found worldwide in a wide variety of aquatic 

habitats, and are commonly kept in zoological and 

ornamental collections and are the origin of the 

breeds kept commercially for agricultural purposes 

(Tully et al., 2000). Habituated waterfowl, an 

important poultry division, are claimed to be some 

pathogens natural reservoirs, and are responsible 

for the evolution, maintenance, and some diseases 
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spread (Bi et al., 2016; Dimitrov et al., 2016; Yoon 

et al., 2014). Most of these wild and domestic 

reservoirs are important to cause many diseases 

and can be transmitted from one country to another 

and from one area to another (Gylfe et al., 2000). 

Therefore, it is vital to characterize and evaluate 

potentially pathogenic microbes in flocks of 

waterfowl to protect public health (Bi et al., 2016; 

Dimitrov et al., 2016; Yoon et al., 2014). In a farm 

of backyard poultry, standard hygienic work-outs 

and constructed health management are not 

generally applied, and be in touch with wild birds, 

pets, and farm animals is frequent (Conan et al., 

2012; Pohjola et al., 2015). Therefore, such flock's 

health status is generally poor. In the digestive 

system of waterfowl, infection with various 

parasites occurs (Doneley, 2016; Harrison and 

Lightfoot, 2006; Atkinson et al., 2009; Coles, 

2007; Tully et al., 2000; Tully et al., 2009). 

Parasites such as Acuaria spp., Amidostomum spp., 

Hetarakis spp., Hymenolepis spp. etc., are among 

the helminthic parasites of the digestive system of 

waterfowl (Atkinson et al., 2009). Ducks and geese 

by swallowing certain small aquatic animals, 

become infected, which are said to serve as the 

intermediate hosts of parasite. Among different 

protozoan parasites, Trichomonas gallinae, 

Cochlosoma spp., Plasmodium spp., 

Leucocytozoon spp., Sarcocystis ridleyi, Eimeria 

spp., Tyzzeria spp., Wenyella spp., Giardia spp., 

Cryptosporidia spp., etc., have significant 

pathogenic importance (Doneley, 2016; Harrison 

and Lightfoot, 2006; Coles, 2007). Coccidiosis is 

in charge for severe losses among geese. It is 

caused by coccidia, microscopic protozoan 

parasites that invade the cells of tissues and 

eventually destroy them. One species of 

coccidium, Eimeria truncate, causes a highly fatal 

disorder of renal in geese. This coccidiosis type is 

widespread in the United States and Canada (Tully 

et al., 2000).  

 Cochlosoma spp. is a motile protozoan that is 

common in waterfowl. It has a direct lifecycle, with 

transmission due to ingesting infective 

trophozoites in fecal material and contaminated 

food and water (Doneley, 2016). Cryptosporidium 

spp. is a protozoan parasite that causes zoonotic 

disease in humans, birds, and other animals 

(Dabirzadeh et al., 2003; Fayer and Xiao, 2007; 

Heidari and Gharakhani, 2012). Zoonotic 

transmission plays an important role in 

cryptosporidiosis epidemiology (Xiao and Fayer, 

2008). There are many reports of infection by 

people who have been in direct and close contact 

with livestock and poultry (Dabirzadeh et al., 2003; 

Heidari and Gharakhani, 2012). Cryptosporidiosis 

is an important parasitic disease that causes 

diarrhea and gastroenteritis in humans and animals 

worldwide (Fayer, 2010; Lujan and Svärd, 2011). 

Giardia is another protozoan that has a wide 

geographical and host distribution. It has been 

reported in most avian species (Doneley, 2016; 

Feng and Xiao, 2011).  The evidence obtained in 

the last two decades has introduced giardiasis as a 

zoonotic disease (Lasek-Nesselquist et al., 2008). 

Cryptosporidium spp. and Giardia Spp. Infections, 

because of poverty and lack of access to 

appropriate resources, primarily occur in 

developing countries (Sandoval-Rodríguez et al., 

2021; Sreedevi et al., 2015). Most of the 

gastrointestinal parasites have no clinical 

symptoms, or the symptoms are subclinical, and 

the birds suffer from anorexia, weakness, lethargy, 

emaciation, and weight loss. Since parasitic 

infections may develop subclinically, weaken the 

immune system, and increase the bird's 

susceptibility to other infectious agents, 

endoparasites of birds should be detected and 

treated (Doneley, 2016; Harrison and Lightfoot, 

2006; Coles, 2007; Tully et al., 2000; Tully et al., 

2009; Garcia, 2009). Considering the increase in 

the keeping of waterfowl, especially goose and 

duck, and the importance of zoonotic parasites, the 

current study main objectives were to investigate 

gastrointestinal parasites, including worms and 

protozoa, in the feces of some species of wild and 

domestic waterfowl with a focus on zoonotic 

parasites, to provide a scientific foundation for the 

clinical diagnosis and parasitic diseases prevention 

that have health implications for both waterfowl 

and humans. 
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Materials and methods 

 In this study, 100 fecal samples were collected 

from eight different wild and domestic waterfowl 

species, including domestic goose (Anser anser 

domesticus), wild goose (Anser anser), domestic 

duck (Anas platyrhynchos domesticus), wild duck 

(Anas platyrhynchos), swan (Cygnus cygnus), 

pelican (Pelecanus onocrotalus), swan goose 

(Anser cygnoides) and Ukrainian goose (Anser 

anser domesticus) in Ahvaz, the Khuzestan 

province capital in southwest Iran, were collected 

from November 2021 to July 2022. To identify 

gastrointestinal parasites, samples of fecal were 

obtained from apparently healthy birds from bird 

shops in Ahvaz city, and from diseased birds 

referred to the Avian Medicine Department, 

Ahvaz, Iran. Most diseased birds had nonspecific 

signs such as lethargy, losing weight, anorexia, 

vomiting, and diarrhea. Clinical symptoms were 

written down based on external physical 

examination and the owner's history. The number 

and species of birds sampled are shown in Table 1.  

Sterile paper sheets were placed on the cages floor, 

and about half an hour later, using sterile wooden 

spatulas, fresh fecal samples were gathered from 

the bed of each bird cages and then stored in sterile 

vials separately and were immediately moved to 

the laboratory for further processing. Then, two 

smears were prepared from each sample, one for 

modified Ziehl-Neelsen staining and the other for 

Trichrome staining, and after drying, the smears 

were fixed by pure methanol (Fayer and Xiao, 

2007; Feng and Xiao, 2011; Henriksen and 

Pohlenz, 1981; Zajac et al., 2021, Adam et al., 

1971).   

Modified Ziehl–Neelsen staining 

Modified ZN staining (Kinyoun’s modification of 

acid-fast staining) was done on smears made from 

fresh samples. The slides were screened under 

×100 objectives of a light microscope to identify 

the Cryptosporidium spp. (Henriksen and Pohlenz, 

1981; Zajac et al., 2021) 

Trichrome staining method  

All samples were analyzed by Modified Trichrome 

for detecting Giardia species. The slides were 

screened under ×100 objectives of a light 

microscope (Henriksen and Pohlenz, 1981; Zajac 

et al., 2021) 

Also, the fecal samples were examined by the 

Centrifugal fecal flotation technique (Clayton-

Lane) to identify helminthic and protozoan 

parasites (Adam et al., 1971; Soulsby, 1982; Papini 

et al., 2012). In the Clayton-Lane method, a 

saturated solution of sugar (Sheather's solution) 

and a saturated solution of zinc sulfate were used. 

In positive samples, for the detection of coccidia 

oocysts, 2.5% potassium dichromate was used. 

Sporulation with potassium dichromate  

The precipitates were used for coccidian 

sporulation. Sporulation was performed in a wet 

chamber at 24–26 °C in 2.5 % potassium 

dichromate solution (K2Cr2O7) (Soulsby, 1982). 

SPSS Statistics 18.0 software was used for 

statistical analysis. The data were represented as 

mean ± SD. 

 

Results 

Our results showed that 17 samples (17%) were 

infected with gastrointestinal parasites. All birds 

were negative for the helminthic parasites. Among 

the protozoan parasites, 14 samples (14%) were 

infected with Eimeria spp., and three samples (3%) 

were infected with Giardia spp. (Figure 1 and 

Table 1).  
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Table 1- Collected samples number, the percent of positive samples, and the prevalence of gastrointestinal parasites 

in waterfowl in Ahvaz, Iran. 
⃰⃰ Confidence Interval: CI (95%)  

 

 
Fig. 1. The gastrointestinal parasites in fecal samples of waterfowl in Ahvaz. A): Non-sporulated oocyst of Eimeria spp. 

(400×), B): Sporulated oocyst of Eimeria spp. (400×), C): Non-sporulated oocyst of Eimeria spp. (7 µm diameter) (400×), 

D): Giardia spp. trophozoite (1000×). 

 

 

Waterfowl, pelicans, wild ducks, domestic ducks, 

domestic geese, Ukrainian geese, wild geese, and 

swans had the highest rate of protozoan infection, 

respectively. Among waterfowl, pelicans, wild 

ducks, Ukrainian geese, wild geese, domestic 

ducks, domestic geese, and swans had the highest 

Common name Number 

of birds 
sampled 

Positive 

samples for 
protozoa (%) 

No. of 

positive 
for 

Eimeria 

spp. 

Positive 

samples for 
Eimeria 

spp.(%) 

 

No. of 

positive for 
Giardia 

spp. 

Positive 

samples for 
Giardia 

spp.(%) 

 

Positive 

samples for 
Cryptosporidiu

m spp. 

(%) 

Positive 

samples for 
helminths 

(%) 

pelican 7 28.57±7.3 ⃰ 2 28.57±7.3 ⃰ 0 0 0 0 

wild duck 5 20 ±6.1 1 20 ±6.1 0 0 0 0 

domestic duck 36 19.44±7.3 5 13.88±12.3 2 5.55±3.5 0 0 

domestic goose 22 18.18±11.6 3 13.63±7.6 1 4.54±7.1 0 0 

Ukrainian goose 6 16.66 ±8.5 1 16.66 ±8.5 0 0 0 0 

wild goose 7 14.28±11.2 1 14.28±11.2 0 0 0 0 

swan 13 7.69±8.4 1 7.69±8.4 0 0 0 0 

swan goose 4 0  0 0  0 0  0 0 

Total 100 17±9.5 14 14±9.5 3 3±0.54 0 0 
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infection rate with Eimeria spp., respectively. The 

present study showed that only domestic ducks and 

domestic geese were infected with Giardia species. 

All four swan geese were negative for the parasitic 

infection. Mixed parasitic infection was not found 

in the samples. 

 

Table 2- The birds were sampled by species, scientific name, and health status of the birds sampled. 

 

Among the positive birds, four birds had clinical 

symptoms which referred to the Avian Medicine 

Department, Ahvaz, Iran, which included two 

domestic ducks with symptoms such as anorexia, 

vomiting, loss of appetite, diarrhea, and weakness 

(positive for Giardia spp.), a domestic goose with 

symptoms such as anorexia and diarrhea (positive 

for Giardia spp.), and a pelican with symptoms 

such as vomiting, loss of appetite, and diarrhea 

(positive for Eimeria spp.), and the other 13 

positive birds were all apparently healthy birds 

kept in Ahvaz bird shops (Table 2). 

 

 

 

 

 

 

Common name 

 

 

 

 

Scientific name 

 

 

 

 

Number 

of birds 

sampled 

 

No. of Positive birds 

with clinical 

symptoms  

 

The clinical symptoms 

 

 

 

pelican Pelecanus onocrotalus 23 1 vomiting, loss of appetite, and 

diarrhea 

wild duck Anas platyrhynchos 14 0 - 

domestic duck Anas platyrhynchos domesticus 9 2 anorexia, vomiting, loss of appetite, 

diarrhea, and weakness 

domestic goose Anser anser domesticus 4 1 anorexia and diarrhea 

Ukrainian   

goose 

Anser anser domesticus 23 0  - 

wild goose Anser anser 5 0  - 

swan Cygnus cygnus 30 0  - 

swan goose Anser cygnoides 5 0  - 

Total - 100 4 - 
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Fig. 2.  The number of positive birds based on the common name of the birds sampled. 

 

Discussion 

The data of the present study showed the 

gastrointestinal parasites prevalence in waterfowl 

in Ahvaz at 17%, and pelicans had the highest 

infection rate. The zoonotic parasites detected in 

this study included Giardia spp., and only 

domestic ducks and domestic geese were infected 

with Giardia species. This parasite has a wide host 

and wide geographical distribution, and it mostly 

causes diseases in immunosuppressed persons. The 

findings of this study showed that waterfowl can be 

reservoirs of zoonotic parasites, and humans can 

become infected in connection with these birds, 

and vice versa. Also, this study showed that the 

highest rate of contamination was related to bird 

shops, which increases the risk of infection in these 

centers. Among the positive birds, four birds had 

clinical symptoms that were referred to the Avian 

Medicine Department. The other 13 positive birds 

were all apparently healthy birds kept in Ahvaz 

bird shops and had no clinical symptoms, and this 

shows the importance of detection, control, 

prevention, and treatment of subclinical infections, 

especially the identification of zoonotic parasites 

that have a direct impact on the public health. 

In a study by Papini et al. in Italy, fecal samples 

were collected separately from pet and zoo birds 

from 14 orders and 63 species. All samples were 

analyzed by the feces flotation method. A total of 

35.6% of birds including zoo birds and pet birds 

were infected with parasites (Strongyles-

Capillarids (8.9%), Ascaridia (6.8%), Strongyles 

(5.5%), Porrocaecum (2.7%), Porrocaecum-

Capillarids (2%), and Syngamus-Capillarids 

0.7%) (Papini et al., 2012). These results were in 

distinction to the current study results of in terms 

of the type of parasite in the digestive tract. In this 

study, all birds were negative for helminthic 

parasites. 

 In a survey by Larki et al. on gastrointestinal 

parasites of domestic ducks in Iran, 60.97% of 

ducks were infected with four protozoan parasites 

and/or three different nematodes. The identified 

nematodes were Capillaria sp., 

(50%), Subulura spp. (16.66%), Echinuria spp. 

(33.33%). The protozoan oocysts 
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were Cryptosporidium spp. (50%) and coccidian 

species (%58.33) and included Wenionella 

philiplevinei, Tyzerria spp., and Isospora. 

mandari. Mixed infection with two or more 

parasites was common. Twenty (80%) had single, 

four (16%) double, and one (4%) triple infection. 

In contrast with this study, in the present study, 

domestic ducks were infected only with two 

protozoan parasites: Eimeria spp., and Giardia 

species. 

 About 46% helminths infection rate was reported 

in the lungs and alimentary tracts of domestic 

ducks in the Iran several parts that comprised 

Tetrameres fissispina, Capillaria obsignata, C. 

anatis, C. contorta (Eslami et al., 1985). 70.5% of 

the total parasitic infection rate in the green-winged 

teal gastrointestinal tracts (Anas crecca) in 

Fereydunkenar in Mazandaran Province, northern 

Iran, belonged to Contracaecum spp., cestoda, 

Diorchis stefanskii, Hypoderaeum conoideum, and 

Notocotylus attenuates (Youssefi et al., 2014). 

Moreover, the infections prevalence with 

observation of internal organs of Aythya nyroca 

collected from central Iraq was 77.8%, including 

Leucocytozoon spp., Plasmodium sp., 

Amidostomoides acutum, Epomidiostomum 

uncinatum and Diploposthe laevis (Mohammad, 

2015). Infection rate of helminths parasite in 

domestic ducks in Gilan Province was 50%, which 

consisted of Railletina tetragona, Heterakis 

gallinarum, and Capillaria (Shemshadi et al., 

2016). 

We did not detect any cestode and trematode eggs; 

this may be because of the habitats lack and 

trematodes and cestodes intermediate hosts optimal 

climatic conditions. The surveillance in Tanzania 

with tropical areas and in Bangladesh with a 

subtropical monsoon climate did not report any 

trematodes and cestodes in adult ducks (Muhairwa 

et al., 2007; Farias et al., 1986) while intestinal 

surveillance found 42.3% of ducks in Florida (with 

humid subtropical and tropical climate) suffered 

endoparasitic infections that showed more than 

15% trematodes and 8.9% cestodes (Kinsella et al., 

1972).  

In the present study, no infection with the 

helminthic parasite was observed. This may be due 

to the lack of favorable climatic conditions and the 

lack of suitable habitats for the intermediate hosts. 

In this study, the rate of infection with protozoan 

parasites was 17%, of which, the rate of infection 

with Eimeria spp. was 14%, and the rate of 

infection with Giardia spp. was 3%.  

In the present study, all birds were negative for 

cryptosporidiosis, but it reported that 17% and 

16.6% of wild waterfowl in the lagoons of 

Mazandaran and Gilan Provinces of Iran were 

infected with Cryptosporidium spp. (Shemshadi et 

al., 2014; Shemshadi et al., 2016). 

 It seems that the reason for the difference between 

the present study results and other research 

includes the following: the difference in sample 

size, the geographical area, the presence of 

intermediate hosts in the investigated area, bird-

keeping conditions such as long-term captivity, 

high density, and the nests' hygiene status. In this 

study, most of the birds that were positive for 

parasites had no clinical symptoms and were from 

bird shops. Among the positive birds, only four 

birds had clinical symptoms that were referred to 

the Department of Avian Medicine, which included 

two domestic ducks, a domestic goose, and a 

pelican, and the other 13 positive birds were all 

apparently healthy birds kept in Ahvaz bird's 

shops, and this shows the importance of detection, 

control, prevention, and treatment of subclinical 

infections, especially the identification of zoonotic 

parasites that have a direct impact on the public 

health. 

In the current study, the parasitic infections 

prevalence was detected lower than in other 

literature in Iran and most other countries. Ahvaz 

(latitude: 31.32°N, Longitude: 48.66°E) has a 

desert climate with long, very hot summers and 

mild, short winters. This province was considered 

to be a semi-arid province of Iran. Therefore, this 

climatic condition is not suitable for the survival 

and spread of helminth parasite eggs. Moreover, 

climate and season can be affected by the 

frequency and accessibility of intermediate hosts to 

domestic ducks (Hoque et al., 2014). The present 
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study gastrointestinal parasites, which involved 

wild and domestic waterfowl, are usually common 

parasites infecting domestic chickens when they 

are kept in the same place. Due to the same food 

and water use, parasitic infections can be 

transmitted in some birds living together. 

Conclusion 

As wild and domestic waterfowl are scavenger 

animals that ingest wide environmentally 

contaminated food, they are easily involved in 

parasites various species. In the present study, the 

examination of fecal samples of wild and domestic 

waterfowl in Ahvaz showed that most of the 

positive samples were from apparently healthy 

birds without clinical symptoms. Most of the 

positive samples were reported from bird shops 

with dense maintenance conditions, which 

indicates that gastrointestinal parasites can exist 

without the emergence of clinical symptoms and 

cause the spread of infection in the nests, and thus 

create a risk for immunosuppressed birds. This 

issue shows the importance of periodic monitoring 

of all bird shops. Considering that the bird shops in 

Ahvaz City were contaminated, it is recommended 

to observe hygiene and regularly disinfect the bed 

of the cages. Also, the results of this study showed 

that infection with the zoonotic parasite (Giardia 

spp.) is present in wild and domestic waterfowl in 

the Ahvaz area and should be considered by the 

owners of these birds, breeders, veterinarians, and 

public health organizations. According to the 

presence of this zoonotic parasite in the Ahvaz area 

and because of the sensitivity of 

immunosuppressed people to them, people with 

immune deficiencies such as AIDS, rheumatism, 

diabetes, hepatitis B, etc. should not be in contact 

with waterfowl in the Ahvaz area.  

 

Acknowledgment 

Shahid Chamran University of Ahvaz, Ahvaz, Iran, 

supported this study by grant number: 

SCU.VC1400.372. 

Conflict of interest statement  

The authors confirm that there is no conflict of 

interest. 

Ethical approval  

This study was approved by the Shahid Chamran 

University of Ahvaz Ethical Commission for 

Animal Experiments under verification number 

EE/1401.2.24.117855/scu.ac.ir. 

 

References 

Adam, Katherine M. G., Paul J. and Viqar. Zaman. 

1971, Medical and Veterinary Protozoology: 

An Illustrated Guide Edinburgh, Churchill 

Livingstone.  

Atkinson C. T., Thomas N. J., & Hunter, D. B. eds., 

2009, Parasitic diseases of wild birds. John 

Wiley & Sons. 

Bi Y., Liu H., Xiong C., Liu D., Shi W., Li M., Liu 

S., Chen J., Chen G., Li Y., Yang G. Novel 

avian influenza A (H5N6) viruses isolated in 

migratory waterfowl before the first human 

case reported in China. Scientific Reports, 

2014, 6(1), 29888. doi: 10.1038/srep29888. 

Coles B. H., 2007, Essential of avian medicine and 

surgery, 3rd ed. Blackwell Publishing. 

Conan A., Goutard F. L., Sorn S., & Vong S. 

Biosecurity measures for backyard poultry in 

developing countries: a systematic review. 

BMC Veterinary Research, 2012, 8, 1-10. doi: 

10.1186/1746-6148-8-240. 

Dabirzadeh M., Baghaei M., Bokaeyan M., & 

Goodarzei M. R. Study of Cryptosporidium in 

children below five years of age with diarrhea 

in referring Ali-Asghar Pediatric Hospital of 

Zahedan. Journal of Gorgan University of 

Medical Sciences, 2003, 5(1), 54-59. 

http://goums.ac.ir/journal/article-1-105-

en.html.  

Dimitrov K. M., Ramey A. M., Qiu X., Bahl J., & 

Afonso C. L. Temporal, geographic, and host 

distribution of avian paramyxovirus 1 

(Newcastle disease virus). Infection, Genetics 

and Evolution, 2016, 39, 22-34. doi: 

10.1016/j.meegid.2016.01.008. 

Doneley B.  2016, Avian medicine and surgery in 

practice: Companion and aviary birds. 2nd ed. 

CRC Press, Florida, United States. 

Eslami A., & Azar N. F. A survey of the helminth 

infestation of domestic ducks in Iran. Journal 

of the Veterinary Faculty, University of 

Tehran, 1985, 40(2/4), 45-53. 

https://api.semanticscholar.org/CorpusID:862

35899. 

Farias J. D., & Canaris A. G. Gastrointestinal 

helminths of the Mexican duck, Anas 

platyrhynchos diazi Ridgway, from north 

http://goums.ac.ir/journal/article-1-105-en.html
http://goums.ac.ir/journal/article-1-105-en.html


406 Talazadeh et al.                                                                                             JZD, 2023, 7 (4): 398-407      
 

 

 

central Mexico and Southwestern United 

States. Journal of Wildlife Diseases, 

1986, 22(1), 51-54. doi: 10.7589/0090-3558-

22.1.51. 

Fayer R. Taxonomy and species delimitation in 

Cryptosporidium. Experimental Parasitology, 

2010, 124(1), 90-97. doi: 

10.1016/j.exppara.2009.03.005. 

Fayer R., & Xiao L. 2008, Cryptosporidium and 

cryptosporidiosis. CRC Press. Boca Raton. 

Feng Y., & Xiao L. Zoonotic potential and 

molecular epidemiology of Giardia species 

and giardiasis. Clinical Microbiology 

Reviews, 2011, 24(1), 110-140. doi: 

10.1128/CMR.00033-10. 

Garcia L. S. 2009, Practical guide to diagnostic 

parasitology. ASM Press, Washington DC. 

Gylfe A., Bergström S., Lundström J., & Olsen B. 

Reactivation of Borrelia infection in 

birds. Nature, 2000, 403(6771), 724-725. doi: 

10.1038/35001663. 

Harrison G. J., & Lightfoot T. L. 2006, Clinical 

avian medicine. Spix pubbl. Inc, Palm Beach, 

FL. 

Heidari H., & Gharakhani J. Study of 

Cryptosporidium infection in the livestock 

(cattle, sheep, dogs, fowls) and humans, in 

Hamadan City and its suburbs during 2006-

2011. Avicenna Journal of Clinical 

Medicine, 2012, 19(3), 67-74. 

http://sjh.umsha.ac.ir/article-1-179-en.html. 

Henriksen S. A., & Pohlenz J. F. Staining of 

cryptosporidia by a modified Ziehl-Neelsen 

technique. Acta Veterinaria Scandinavica, 

1981, 22(3-4), 594-596. doi: 

10.1186/BF03548684. 

Hoque M. A., Hassan M. M., Haque E., Shaikat A. 

H., Khan S. A., Alim A., Skerratt L. F., Islam 

A., Tun H. M., Dissanayake R., Day T. K. A 

survey of gastrointestinal parasitic infection in 

domestic and wild birds in Chittagong and 

Greater Sylhet, Bangladesh. Preventive 

Veterinary Medicine. 2014, 117(1), 305–312. 

doi: 10.1016/j.prevetmed.2014.07.012.  

Kinsella J. M., Forrester D. J. Helminths of the 

Florida Duck, Anas 

platyrhynchos fulvigula. Proceedings of the 

Helminthological Society of Washington, 

1972, 39(2), 173-176. 

http://bionames.org/bionames-

archive/issn/0018-0130/39/173.pdf. 

Larki S., Alborzi A., Chegini R., Amiri R. A 

preliminary survey on gastrointestinal 

parasites of domestic ducks in Ahvaz, 

Southwest Iran. Iranian Journal of 

Parasitology, 2018, 13(1), 137. 

https://ijpa.tums.ac.ir/index.php/ijpa/article/vi

ew/2055. 

Lasek-Nesselquist E., Bogomolni A .L., Gast R. J., 

Welch D. M., Ellis J. C., Sogin M. L., & 

Moore M. J.  Molecular characterization of 

Giardia intestinalis haplotypes in marine 

animals: variation and zoonotic potential. 

Diseases of Aquatic Organisms, 2008, 19, 

81(1), 39-51. doi: 10.3354/dao01931. 

Lujan H. D., & Svärd S. 2011, Giardia: A model 

organism. Springer Vienna, New York. 

doi.org/10.1007/978-3-7091-0198-8. 

Mohammad M. K. The parasitic fauna of the 

Ferruginous duck Aythya 

nyroca (Güldenstädt, 1770) collected in 

central Iraq. International Journal of 

Advanced Research in Biological Sciences, 

2015, 2(3), 62–

5. https://ijarbs.com/pdfcopy/mar2015/ijarbs1

0.pdf. 

Muhairwa A. P., Msoffe P. L., Ramadhani S., 

Mollel E. L., Mtambo M. M. A., Kassuku A. 

A. Prevalence of gastrointestinal helminths in 

free-range ducks in morogoro municipality, 

Tanzania. Livestock Research for Rural 

Development, 2007, 19(4), 1–

5. http://www.lrrd.org/lrrd19/4/muha19048.ht

m. 

Papini R., Girivetto M., Marangi M., Mancianti F., 

Giangaspero A. Endoparasite infections in pet 

and zoo birds in Italy. The Scientific World 

Journal, 2012, 253127. doi: 

10.1100/2012/253127. 

Pohjola L., Rossow L., Huovilainen A., Soveri T., 

Hänninen M. L., & Fredriksson-Ahomaa M. 

Questionnaire study and postmortem findings 

in backyard chicken flocks in Finland. Acta 

Veterinaria Scandinavica, 2015, 57, 1-9. doi: 

10.1186/s13028-015-0095-1. 

Ryan U.N.A., Fayer R., & Xiao L. 

Cryptosporidium species in humans and 

animals: current understanding and research 

needs. Parasitology, 2014, 141(13), 1667-85. 

doi: 10.1017/S0031182014001085. 

Sandoval-Rodríguez A., Marcone D., Alegría-

Morán R., Larraechea M., Yévenes K., Fredes 

F., Briceño C.  Cryptosporidium spp. 

and Giardia spp. in Free-Ranging Introduced 

Monk Parakeets from Santiago, Chile. 



407 Talazadeh et al.                                                                                             JZD, 2023, 7 (4): 398-407      
 

 

 

Animals (Basel), 2021, 11(3), 801. doi: 

10.3390/ani11030801. 

Shemshadi B., Ranjbar-bahadori S., Delfan-

abazari M. Prevalence and intensity of 

parasitic infection in domestic ducks (Anas 

platyrhynchas) in Gilan Province, Northern 

Iran. Comparative Clinical Pathology, 2017, 

1–3. doi: 10.1007/s00580-016-2361-7. 

Shemshadi B., Ranjbar-Bahadori S., Faghihzadeh-

Gorji S. Occurrence of parasitic protozoa in 

wild waterfowl in southern coastal Caspian 

Sea lagoons. Iranian Journal of Veterinary 

Medicine, 2014, 8(4), 261-267. doi: 

10.22059/ijvm.2015.52485. 

Soulsby E. J. L. 1982, Arthropods and protozoa of 

domesticated animals. 7th ed. Bailiere Tindal 

ELBS London. 

Sreedevi C., Ravi Kumar P., & Jyothisree Ch. 

Hymenolepiosis in a group of albino rats 

(Rattus albus): a study. Journal of Parasitic 

Diseases, 2015, 39(2), 321-323. doi: 

10.1007/s12639-013-0297-2. 

Tully T. N., Dorrestein, G. M., & Jones, A. K. 

2000, Avian Medicne. 2nd ed. Buttrworth 

Heinemann, 144-78. 

Tully T. N., Dorrestein G. M., & Jones A. K. 2009, 

Handbook of avian medicine. 

Elsevier/Saunders. 

Xiao L., & Fayer R., Molecular characterisation of 

species and genotypes of Cryptosporidium and 

Giardia and assessment of zoonotic 

transmission. International Journal of 

Parasitology, 2008, 38(11), 1239-1255. doi: 

10.1016/j.ijpara.2008.03.006.  

Yoon S. W., Webby R. J., & Webster R. G. 

Evolution and ecology of influenza A 

viruses. Influenza Pathogenesis and Control-

volume 1, 2014, 359-375. 

doi.org/10.1007/82_2014_396. 

Youssefi M. R., Hosseini S. H., Tabarestani A. H. 

A., Ardeshir H. A., Jafarzade F., & Rahimi M. 

T. Gastrointestinal helminths of green-winged 

teal (Anas crecca) from North Iran. Asian 

Pacific Journal of Tropical Biomedicine, 

2014, 4(1), S143-7.  doi: 

10.12980/APJTB.4.2014C1205. 

Zajac A. M., Conboy G. A., Little S. E., & 

Reichard M. V. 2021, Veterinary Clinical 

Parasitology. John Wiley & Sons. 
 

 


