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ABSTRACT 

 
Galliformes have a global distribution and are bred by humans as domestic animals 

or game birds. The world's poultry population is increasing due to high consumer 

demand for poultry products. Due to the increasing growth of Galliformes breeding, 

this study aimed to investigate gastrointestinal parasites in the feces of some species 

of Galliformes. In the present study, 100 distinct fecal samples were collected from 

seven different Galliformes species, including rural chickens, peacocks, partridges, 

pheasants, turkeys, quails, and guinea fowls. Sampling of each bird was performed 

separately, and these birds were kept in cages. In order to identify gastrointestinal 

parasites, the samples were evaluated using the Clayton-Lane method, the Modified 

Ziehl-Neelsen, and the Trichrome staining methods. Among 100 birds sampled, 

53% were positive for gastrointestinal parasites. Moreover, 30%, 18%, and 5% of 

birds were infected with Eimeria spp., nematodes, and Giardia spp., respectively. 

The highest rate of parasitic infestation in Galliformes was related to protozoan 

infections, and the highest rate of protozoan infection was related to Eimeria (30%). 

In addition, complex infestation was not detected. Considering that most parasitic 

infections have been detected in apparently healthy birds, it is recommended to 

observe hygiene to regularly disinfect cages and reduce the density of birds in the 

nests. Due to the zoonotic potential of Giardia and the contamination of some birds 

with this parasite, this issue should be considered by public health officials, bird 

sellers' markets, owners, and breeders of these birds.  
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1. Introduction 
The Galliformes are among the most important orders of 
birds in the world (1) and have a beneficial role for 
humans because they are widely used as food, plumage, 
and trading (2). The Galliformes include chicken, turkey, 
pheasant, partridge, quail, and other landfowl. The 
Galliformes are often reared by humans for their meat and 
eggs, or they are hunted as game birds. This order 
involves approximately 290 species that live in all 
continents except Antarctica and includes three important 
families: Phasianidae (e.g., turkeys, chicken, pheasants, 
quail, partridges, grouse, and peafowl [peacocks]), 
Odontophoridae (New World quail), Numididae (guinea 
fowl) (3). The local or exotic breed of domestic fowl, 
Gallus gallus domesticus, is raised by people to produce 
eggs and meat as an animal protein source (4). Lack of 
protein, especially animal proteins, is one of the most 
important aspects of malnutrition that affects many people 
in different parts of the world. Helminthic diseases such as 
cestodes and ascarids are important parasitic disorders that 
affect poultry production. Ascariodiosis is the most 
common helminthic disease in poultry (5).  
Approximately a hundred helminth species have been 
identified in wild and domestic birds. Chickens with ideal 
feeding and keeping conditions and those that are 
genetically suitable will not have ideal growth or lay eggs 
if they are infected with parasites (6). In Africa and Asia, 
some helminth species are widely distributed in poultry 
(7). Intestinal parasites are a common problem in Nigeria 
(5).  The most commonly recorded species include 
Ascaidia galli, Heterakis gallinarum, and Capillaria 
annulata (8); however, just a few reports address the 
importance of helminth species in commercial production 
systems. Morgenstern and Lobsiger (1993) (9) reported 
that the prevalence of Ascaridia galli, Capillaria species, 
and cestodes in Switzerland was about 20-30% in free-
range systems. Among different protozoan parasites, 
Trichomonas gallinae (particularly in pheasant chicks), 
Histomonas meleagridis (in all Galliformes but 
particularly in turkeys, pheasants, and partridge if in close 
contact with chickens), Hexamita spp. (in turkeys), 
Eimeria spp., Giardia spp., and Cryptosporidia spp. have 
significant pathogenic importance (3). Cryptosporidium is 
a protozoan that is considered a zoonotic disease (10). 
Zoonotic transmission plays a key role in 
cryptosporidiosis epidemiology (11). There are many 
reports of infection by people in direct and close contact 
with livestock and poultry (10). Cryptosporidiosis is an 
important parasitic disease that causes diarrhea and 
gastroenteritis in humans and animals worldwide (12). 
Giardia is another protozoan with a wide geographical 
and host distribution and has been reported in most avian 
species (13). The evidence obtained in the last two 

decades has introduced giardiasis as a zoonotic disease 
(14), which indicates the importance of zoonotic 
transmission of Giardia spp. between humans and birds 
(14). Symptoms of giardiasis vary from asymptomatic to 
watery diarrhea, nausea, abdominal pain, and weight loss 
(14). The main symptoms of acute giardiasis in humans 
include diarrhea, flatulence, epigastric cramps, nausea, 
vomiting, and weight loss (15). There is particular concern 
regarding Giardia spp.  since the parasite is easily spread 
between humans and can cause long-term side effects 
(16). The transmission of Giardia spp. and 
Cryptosporidium spp. is oral-fecal (11). Infections with 
Cryptosporidium spp. and Giardia spp. mainly occur in 
developing countries due to poverty and limited access to 
adequate nutritional resources (17). 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 sub-clinically, 
weaken the immune system, and increase the bird's 
susceptibility to other infectious agents, endoparasites of 
birds should be detected and treated (13). Considering the 
increase in the rearing of Galliformes and the importance 
of zoonotic parasites, the main objectives of the current 
study were to investigate gastrointestinal parasites, 
including worms and protozoa in the feces of some 
Galliformes species with a focus on zoonotic parasites. 
 
2. Materials and Methods 
In the present study, 100 distinct fecal samples were taken 
from seven different Galliformes species, including 
chickens, peacocks, partridges, pheasants, turkeys, quails, 
and guinea fowls in Ahvaz, Iran, from November 2021 to 
July 2022, and were kept in cages. In order to identify 
gastrointestinal parasites, distinct fecal samples were 
collected from apparently healthy birds from bird shops 
and bird sellers' markets and diseased birds from Ahvaz 
rural areas, referred to the Department of Avian Medicine, 
Ahvaz, Iran. Most of the diseased birds had nonspecific 
signs such as lethargy, losing weight, anorexia, vomiting, 
and diarrhea. Clinical symptoms were recorded based on 
the owner's history and external physical examination. 
The number and species of sampled birds are listed in 
Table 1; sampling of each bird was performed separately. 
In order to collect fresh feces, first, each bird was moved 
from the cage where the birds were kept collectively to the 
sampling cage. Approximately 30 min after placing the 
sterile paper sheets on the bottom of the sampling cage, 
fresh feces were collected from the bottom of the cage 
using sterile wooden spatulas and then kept in separate 
sterile vials and immediately sent to the laboratory for 
further processing. Afterward, two smears were prepared 
from each sample, one for the Modified Ziehl-Neelsen 



Talazadeh et al / Archives of Razi Institute, Vol. 79, No. 2 (2024) 379-386  

 

 

381 

(ZN) and the other for Trichrome staining, and after 
drying, the smears were fixed with pure methanol (18). 
2.1. Modified Ziehl–Neelsen staining: 
Modified ZN staining (Kinyoun's modification of acid-
fast staining) was carried out on smears made from fresh 
samples. The slides were screened under 100x 
magnification of a light microscope for the diagnosis of 
the Cryptosporidium spp. (18). 
2.2. Trichrome staining method: 
All samples were analyzed by the Modified Trichrome to 
detect Giardia spp. The slides were screened under 100x 
magnification of a light microscope (18). Furthermore, the 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. Results 
The results of the present study indicated that 53% of 
birds were positive for gastrointestinal parasites. In 
addition, 30%, 18%, and 5% of birds were infected with 
Eimeria spp., nematodes, and Giardia spp., respectively. 
(Figure 1 and Table 1). This study demonstrated that the 
highest rate of contamination was related to bird shops 
and bird sellers' markets, which increases the risk of 
infection in these centers. 
 
 
 

feces were examined using the centrifugal stool flotation 
technique (Clayton-Lane) to identify helminthic and 
protozoan parasites (19). In the Clayton-Lane method, a 
saturated solution of sugar (Sheather's solution) and a 
saturated zinc sulfate solution were employed. In positive 
samples, 2.5% potassium dichromate was used for the 
detection of coccidia oocysts. 
2.3. 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) (20). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All sampled birds were negative for the Cryptosporidium 
spp. Infection with Giardia trophozoites was detected 
only in pheasants and turkeys, and the infection rate was 
20% for them. No Giardia trophozoites were detected in 
other species. Oocysts of Eimeria spp. were detected to be 
50%, 42.85%, 35%, 30.76%, 26.6%, 13.33%, and 0% in 
quail, peacock, chicken, partridge, turkey, Guinea fowl, 
and pheasant, respectively. 
 
 
 

Common 

name 

Number of 

birds 

sampled 

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 

Cryptosporidium spp. 

(%) 

No. of 

positive for 

nematode 

spp. 

Positive 

samples for 

nematode spp. 

(%) 

Quail 

 
20 10 50 ± 3.3 ⃰ 0 0 0 10 50 ± 6.2 

Peacock 

 
7 3 42.85  ± 7.1 0 0 0 4 57.14 ± 1.1 

Chicken 

 
20 7 35 ± 6.3 0 0 0 0 0 

Partridge 

 
13 4 30.76 ± 5.5 0 0 0 0 0 

Turkey 

 
15 4 26.6  ± 3.3 3 20 ± 1.2 0 0 0 

Pheasant 

 
10 0 0 2 20 ± 3.7 0 0 0 

Guinea 

fowl 

 

15 2 13.33 ± 2.1 0 0 0 4 26.66 ± 2.3 

Total 

 
100 30 30 ± 6.1 5 5 ± 4.3 0 18 18 ±  6.8 

 

Table 1: The number of collected samples, and the percent of positive samples in Galliformes. 
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Figure 1: The gastrointestinal parasites in feces of Galliformes in Ahvaz. 

 

(A): Giardia spp. trophozoite (1000×),(B):Non-sporulated oocyst of Eimeria spp. (400×), (C): Sporulated oocyst of Eimeria spp. 

(400×), (D):  Suspected to Ascaridia galli egg (400×),  (E): Suspected to Capillaria spp. egg. 
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It was demonstrated that using the Clayton-Lane 
method and observation of the wet slide under the 
microscope, 30 birds sampled (30%) were positive for 
Eimeria spp. oocysts. After sporulation of Eimeria spp. 
oocysts from the poultry species that were positive, an 
attempt was made to identify their species using 
reference books. Table 2 presents the obtained results 
based on measuring the dimensions of the sporulated 
oocysts (21). In addition, using the Clayton-Lane 
method, it was indicated that 18 birds sampled (18%) 
were positive for nematode eggs. The nematode eggs 
were detected to be 57.14%, 50%, and 26.66% in 
peacocks, quails, and guinea fowls, respectively, and 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the other species were negative. It is necessary to 
explain that the number of eggs counted per gram of 
feces (EPG) cannot completely determine the level of 
contamination in experimental or natural 
contaminations because EPG is influenced by the 
number of adult parasites in the digestive tract, host 
immunity, age of the host, stage of infection, sample 
collection time, and other factors (Table 3). Among the 
positive birds, only 13 sampled birds had clinical 
symptoms such as lethargy, anorexia, and diarrhea, and 
the rest of the positive samples were all apparently 
healthy birds (Table 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Eimeria 

spp. 

 

Length: 16.5 µm 

Width: 21.6 µm 

 

 

 

Length: 15 µm 

Width 12 µm 

 

 

Length: 21 µm 

Width: 15 µm 

 

 

Length: 15 µm 

Width: 9 µm 

 

E.mivati 

 
 ⃰  ⃰ 

E.tenella 

 
⃰  ⃰  

 

Table 2: Identified sporulated Eimeria spp 

 

 

 

 

Peacock 

 

 

Quail 

 

 

Guinea fowl 

 

 

average EPG 

 

7 9 12 

 

Table 3: Average EPG of nematode eggs observed in each species. 

 

Common name Scientific name 

Number of 

birds sampled 

 

No. of Positive birds 

with clinical symptoms 

 

The clinical symptoms 

Quail 

 
Coturnix coturnix 20 2 anorexia and diarrhea 

Peacock 

 
Pavo cristatus 7 5 vomiting, loss of appetite, and diarrhea 

Chicken 

 
Gallus gallus domesticus 20 2 

anorexia, vomiting, loss of appetite, diarrhea, and 

weakness 

Partridge 

 
Alectoris chukar 13 - - 

Turkey 

 
Meleagris gallopavo 15 2 anorexia and diarrhea 

Pheasant 

 
Phasianus colchicus 10 2 vomiting, loss of appetite, and diarrhea 

Guinea 

fowl 

 

Numida Linnaeus 15 - - 

Total 

 
- 100 13 - 

 

Table 4: The birds were sampled by species, scientific name, and health status of the birds 

sampled. 
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Among the positive samples, 13 birds had clinical 
symptoms referred to the Department of Avian 
Medicine, Ahvaz, Iran. These samples involved two 
quails with anorexia and diarrhea, five peacocks with 
vomiting, anorexia, and diarrhea, two chickens with 
anorexia, vomiting, anorexia, diarrhea, and weakness, 
two turkeys with anorexia and diarrhea, and two 
pheasants with vomiting, anorexia, and diarrhea. The 
other positive birds were all apparently healthy (Table 
4). 

4. Discussion 
The present study indicated the 53% prevalence of 
gastrointestinal parasites in Galliformes in Ahvaz, Iran. 
The detected zoonotic parasites in this study included 
Giardia spp., and infection with Giardia trophozoites was 
detected only in pheasants and turkeys. This parasite has a 
wide host and geographical distribution and mainly leads 
to diseases in immunosuppressed people. The findings of 
the present investigation indicated that Galliformes can be 
reservoirs of zoonotic parasites, and humans can become 
infected in connection with these birds, and vice versa. In 
addition, it was reported that the highest rate of 
contamination was related to bird shops and bird sellers' 
markets, which increases the risk of infection in these 
centers. Among the positive samples, 13 birds had clinical 
symptoms referred to the Department of Avian Medicine, 
Ahvaz, Iran, and other positive birds were all apparently 
healthy with no clinical symptoms. This issue indicates 
the importance of detection, control, prevention, and 
treatment of subclinical infections, especially the 
identification of zoonotic parasites that have a direct 
impact on public health. In a study by Papini et al. in Italy 
(19), feces were taken separately from pet and zoo birds 
from 14 orders and 63 species. All samples were analyzed 
by the stool flotation method. A total of 35.6% of birds, 
including zoo 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%]) 
(19); these results were consistent with the findings of the 
present research in terms of detecting Ascaridia spp. in the 
digestive tract. In the present investigation, 18% of the 
sampled birds were positive for nematode eggs. The 
nematode eggs were detected to be 57.14%, 50%, and 
26.66% in peacocks, quails, and guinea fowls, 
respectively, and the other species were negative. The 
feeding of domestic Galliformes includes a wide range of 
diets, and this habit makes them susceptible to parasitic 
infections, as many foods carry the infective stages of the 
parasites (4). This issue may account for the high 
prevalence rate of nematode detection in peacocks, quails, 
and guinea fowls, according to the present study. 

Moreover, the high rate of nematode infection may be due 
to environmental humidity because it facilitates larval 
growth and parasite transmission. The high rate of 
nematode infection in peacocks, quails, and guinea fowls 
could be due to the poor sanitary condition of the 
environment and lack of proper medicine for the birds, as 
observed by Permin et al. (1997) (8).  In the present study, 
all birds were negative for cryptosporidiosis. The 
occurrence of mixed infection among different helminths 
and protozoa was also observed in peacocks, quails, and 
guinea fowls with Eimeria spp. and nematodes and in 
turkeys with Eimeria spp. and Giardia spp. Moreover, the 
present investigation is in line with the observation made 
by Islam (1985) (22), who noticed a mixed infection in 
domestic fowls in Zambia. In addition, Rao and Sharma 
(1992) (23) noticed mixed infections of E.bateri and 
E.uzuro in Japanese quail. It was also observed that 
nematodes and protozoan parasites were more common in 
young birds (42.2%) than those in adult quails (20%). 
Trematodes and cestodes were not recorded during the 
present study, which may be due to the lack of availability 
of snails, dragonflies, etc., since all trematodes have 
indirect lifecycles. These results are consistent with the 
observations of researchers who noted that nematodes and 
protozoa are common in quails, but tapeworms are 
sporadic, and trematodes and acanthocephalans are 
uncommon (24). The occurrence of gastrointestinal 
parasitism in Galliformes could be related to the fact that 
the Galliformes were free-ranging and had access to 
infective stages in the environment. This result was in 
agreement with a study conducted by Magwisha et al. 
(2002) in Tanzania (25), who observed a 100% 
prevalence of helminth infections in the free-range system 
regardless of the age and gender of the birds. This result 
was also in line with other investigations (26, 27). Some 
studies indicated that animals can be reservoirs of 
zoonotic parasites, and humans can become infected in 
connection with these animals (28-30). The present 
investigation demonstrated that Galliformes can be 
reservoirs of zoonotic parasites, and humans can become 
infected in connection with these birds and vice versa. 
However, the findings may be influenced by the season 
during which the survey was performed, the sample size, 
the geographical area, the presence of intermediate hosts 
in the investigated area, bird-keeping conditions, high 
density, and the nests' hygiene status. In the current 
research, most of the birds that were positive for parasites 
had no clinical symptoms and were from bird shops and 
bird sellers' markets. Among the positive birds, only 13 
birds had clinical symptoms referred to the Department of 
Avian Medicine, Ahvaz, Iran, which included two quails, 
five peacocks, two chickens, two turkeys, and two 
pheasants and the other positive birds were all apparently 
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healthy kept in birds shops and bird sellers' markets in 
Ahvaz, Iran. This finding demonstrates the importance of 
detection, control, prevention, and treatment of subclinical 
infections, especially the identification of zoonotic 
parasites that have a direct impact on public health. Out of 
100 birds sampled, 53% were positive for gastrointestinal 
parasites. Moreover, it was revealed that 30%, 18%, and 
5% of birds were infected with Eimeria spp., nematodes, 
and Giardia spp., respectively. The examination of feces 
of Galliformes in Ahvaz, Iran, indicated that most of the 
positive samples were from apparently healthy birds 
without clinical symptoms, and most of the positive 
samples were reported from bird shops and bird sellers' 
markets 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 therefore, cause a risk for 
immunosuppressed birds. This issue indicates the 
significance of periodic monitoring of all bird shops and 
bird sellers' markets. Considering that these centers in 
Ahvaz, Iran, were contaminated, observing hygiene and 
regularly disinfecting the cage beds is recommended. 
Moreover, it was shown that infection with the zoonotic 
parasite (Giardia spp.) is present in turkeys and pheasants 
and should be considered by the owners of these birds, 
breeders, veterinarians, and public health organizations. In 
addition, due to the sensitivity of immunosuppressed 
people to this zoonotic parasite, people with weak 
immune systems, such as those who suffer from 
rheumatism, AIDS, diabetes, hepatitis B, and other 
conditions, should not be in close contact with turkeys and 
pheasants in the Ahvaz area in Iran. Additionally, there is 
a need for continuous research on appropriate and 
preventive methods for controlling gastrointestinal 
parasites in Galliformes. 
 
Acknowledgment 
Shahid Chamran University of Ahvaz, Ahvaz, Iran, 
supported this study by grant number SCU.VC1400.372. 
 
Authors' Contribution 
Study concept and design: Forough Talazadeh, 
Mohammad Hosein Razijalali 
Acquisition of data: Majid Masaee Manesh, Fatemeh 
Khajeh 
Analysis and interpretation of data: Forough Talazadeh, 
Mohammad Hosein Razijalali 
Drafting of the manuscript: Forough Talazadeh 
Critical revision of the manuscript: Forough Talazadeh 
 

Ethics 
The protocols used in the present research were approved 
by the Shahid Chamran University of Ahvaz Ethical 
Commission for Animal Experiments under verification 
number EE/1401.2.24.117815/scu.ac.ir. 
 
Conflict of Interest 
The authors declare there is no conflict of interest. 
 
Data Availability 
The data that support the findings of this study are 
available on request from the corresponding author. 

References 

1. Zhang ZW, Ding CQ, Ding P, Zheng GM. The current 

status and a conservation strategy for species of Galliformes 

in China. Biodivers Sci. 2003;11:414–21 (in Chinese).  

2. Fuller RA, Garson PJ. Pheasants: status survey and 

conservation action plan 2000‒2004. In: IUCN; 2000. p. 

1‒23. 

3. Tully, T.N., Dorrestein, G.M.,Jones, A.K. , 2000. Avian 

Medicne, 2th edition, Buttrworth Heinemann,144-178. 

4. Frantovo, D., 2000. Some parasitic nematodes (Nematoda) 

of birds (Aves) in Czech Republic. Actu Societatis 

Zoologicae Bohemicae, 66: 13-28.  

5. Fatihu, M.Y., V.C. Ogbogu, C.O. Njoku and D.I. Saror, 

1991. Comparative studies of gastrointestinal helminthes of 

poultry in Zaria, Nigeria. Revue D’Elelevage et de Medecin 

Veterinaire des pays Troicaux, 44: 175-177.  

6. Card, E.L. and R. Neshein, 1972. Poultry Production. Lea 

and Febiger, Philadelphia.   

7. Bagust, T.J., 1994. Improving health for poultry production 

in Asia: A development perspective. Avian Path., 23: 395-

404. 

8. Permin, A., H. Magwisha, A.A. Kassuku, P. Nansen, M. 

Bisgaard, F. Frandsn and L. Gibb, 1997. A cross- sectional 

study of helminth in rural scavenging poultry in Tanzania 

its relation to season and climate. J. Helminth, 71: 233-240.   

9. Morgenstern, R. and C. Lobsiger, 1993. Health of laying 

hens in alternative systems in practice. pp: 81-86. In: 

Proceedings of the Fourth European Symposium on Poultry 

Welfare Edinburgh September 18-21.  

10. Dabirzadeh, M., Baghaei, M., Bokaeyan, M., & Goodarzei, 

M. R. , 2003. 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, 5(1), 54-59. 

11. Xiao, L. and  Fayer, R., 2008. Molecular characterisation of 

species and genotypes of Cryptosporidium and Giardia and 



Talazadeh et al / Archives of Razi Institute, Vol. 79, No. 2 (2024) 379-386  386 

assessment of zoonotic transmission. International Journal 

of Parasitology ; 38(11):1239-55. 

12.  Lujan, H. D. and Svärd, S. (Eds.). , 2011. Giardia: A model 

organism. 

13. Doneley, B.,  2016. Avian medicine and surgery in 

practice: Companion and aviary birds, Second Edition. 233-

235. 

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

D.M., Ellis, J.C., Sogin, M.L., Moore, M.J., 2008.  

Molecular characterization of Giardia intestinalis 

haplotypes in marine animals: variation and zoonotic 

potential. Diseases of Aquatic Organisms, 19; 81(1):39-51. 

15.  Hanevik, K., Wensaas, K.A., Rortveit, G., Eide, G.E., 

Mørch, K., Langeland, N., 2014. Irritable bowel syndrome 

and chronic fatigue 6 years after giardia infection: a 

controlled prospective cohort study. Clinical Infectious 

Diseases,  15;59(10):1394-400.  

16. Han, M., Xiao, S., An, W., Sang, C., Li, H., Ma, J., Yang, 

M. , 2020. Co-infection risk assessment of Giardia and 

Cryptosporidium with HIV considering synergistic effects 

and age sensitivity using disability-adjusted life years. 

Water Research, 15;175:115698. 

17. Sandoval-Rodríguez, A., Marcone, D., Alegría-Morán, R., 

Larraechea, M., Yévenes, K., Fredes, F., Briceño, C., 2021. 

 Cryptosporidium spp. and Giardia spp. in Free-Ranging 

Introduced Monk Parakeets from Santiago, Chile. Animals 

(Basel), 12;11(3):801.  

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

V. , 2021. Veterinary clinical parasitology. John Wiley & 

Sons.  

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

Giangaspero, A., 2012. Endoparasite infections in pet and 

zoo birds in Italy. ScientificWorldJournal, 253127. 

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

domesticated animals 7th edition. Bailiere Tindal ELBS 

London, 793. 

21. Conway, D.P. and McKenzie, M.E., 2007. Poultry 

coccidiosis: diagnostic and testing procedures. John Wiley 

& Sons. 

22.  Islam AWMS (1985) Prevalence of helminth parasites of 

domestic fowls in Zambia. Poult. Adv. 18:46-50. 

23.  Rao JR, Sharma NN (1992) Coccidiosis incoccidia quail in 

India. Indian J Anim Sci 62:51-52. 

24.  Naveen KA, Arun CS (1992) Diseases of quails, Poult. 

Adviser 25:43-48. 

25. Magwisha H, Kassuku A, Kyvsgaard N, Permin A (2002) 

A comparison of the prevalence and burdens of helminth 

infections in growers and adult free-range chickens. Trop 

Anim Health Prod 34:205-214.  

26. Adam, M., Bakare, R., Ola-Fadunsin, S., Akanbi, O., Kigir, 

E., Barka, S. Pathological Changes of Fasciola Species 

Infection in Cattle Slaughtered in Ilorin Abattoir Kwara 

State, Nigeria. Iranian Journal of Veterinary Medicine, 

2022; 16(4): 356-363.  

27. Lawal, J., Ezema, K., Biu, A., Adamu, S. Detection of 

Gastrointestinal Parasites of Lizards (Agama agama) 

trapped in and around Commercial Poultry Pens in Gombe 

State, Nigeria. Iranian Journal of Veterinary Medicine, 

2020; 14(1): 1-12.  

28. David Ola-Fadunsin, S., Bisola Abdulrauf, A., Ganiyu, I., 

Hussain, K., Motunrayo Ambali, H., Elelu, N. The Intensity 

of Infection and Public Health Perception of Potentially 

Zoonotic Intestinal Parasites of Dogs in Kwara Central, 

Nigeria. Iranian Journal of Veterinary Medicine, 2023; 

17(2): 119-128. 

29. Firooz Jahantigh, F., Rasekh, M., Ganjali, M., Sarani, A. 

Seroprevalence of Toxoplasma Gondii Infection Among 

Pregnant Women and Small Ruminant Populations in 

Sistan Region, Iran. Iranian Journal of Veterinary 

Medicine, 2020; 14(3): 239-249. 

30. Mehrabi, F., Rassouli, M., Emadi Chashmi, S. H. 

Molecular Detection of Toxoplasma gondii in Chicken 

Meats and Eggs in Semnan City, Iran. Iranian Journal of 

Veterinary Medicine, 2023; 17(2): 167-172. 

 

 


