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ARTICLE INFO 
 ABSTRACT  

  Gastro-intestinal nematodes are common in chickens and have a negative impact on health and 
productivity, resulting in significant economic losses. Here, we examined the gastro-intestinal tract 
(GIT) of 500 indigenous chickens (Gallus gallus domisticus) from November 2011 to November 2014 
to determine the prevalence and epidemiological factors of common nematodes that affect GIT. In 
addition, we conducted a structured questionnaire survey to gather demographic information and 
poultry raising practices. We detected Ascaridia galli (56%, n=282) and Heterakis gallinarum (25%, 
n=126) from GIT of chickens using morphologic and morphometric analyses. The prevalence of A. 
galli (61%) and H. gallinarum (31%) was higher in hens kept in mud floor and when chickens of 
different age groups were reared together. The prevalence of A. galli was considerably (P0.01) higher 
(64%) during the rainy season, whereas seasons had no effect on H. gallinarum prevalence. Though 
there were no significant differences in prevalence, anthelmintic-treated chickens recovered a lower 
number of parasites (A. galli 38% and H. gallinarum 14%). On the other hand, in a group of litters 
changed within seven days, the lowest prevalence (A. galli 44% and H. gallinarum 25%) was 
detected, with essentially no difference in chickens reared in scavenging and semi-scavenging 
systems. Seasons, housing materials, raising practices, and litter changing frequency all had an 
impact on the prevalence of A. galli and H. gallinarum.Key word: Chicken, Ascaridia galli, Heterakis 
gallinarum, epidemiology. 
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Introduction 

In Bangladesh, indigenous chickens are mostly of non-
descript type and are widely reared by rural people 
since time immemorial. Due to lower nutritional 
demand and higher resistance to diseases and heat 
stress, indigenous chickens are more acceptable to 
rural people as an important source of meat and eggs 
(Barua and Howlider, 1990). Additionally, 80 % of 
indigenous chickens in villages are reared under a 
scavenging system and live on offal; insects, leftovers 
from the kitchen, and grains from the environment. 
(Kabatange and Katule, 1989; Minga et al., 1989).  
 
Due to this free range and scavenging habits, 
indigenous village chickens are exposed to different 
parasitic infections. Helminths are widely 
acknowledged to be a major impediment to livestock 

and poultry production throughout the tropics. 
(Githiori et al., 2004; Ibrahim et al., 1984). These 
helminths disrupt metabolism, cause poor feed 
utilization, and reduce growth rate and productivity 
(Gauly et al., 2007; Phiri et al., 2007). Helminth 
parasites also make diseases more vulnerable and 
weaken the immune response to vaccination. 
(Kunchara Na Ayudthaya and Sangvaranond, 1997; 
Pleidrup et al., 2014). Furthermore, gastrointestinal 
helminths can transmit pathogenic agents such as 
Histomonas meleagridis, which is transmitted by H. 
gallinarum and can cause up to 20% mortality in 
chickens (McDougald, 2005). 
 
The most common gastrointestinal parasites of poultry 
are comprised of three main genera of nematodes 
causing infection in chickens, which  are Ascaridia, 
Heterakis and Capillaria (Pattison et al., 2007). Ascaridia 

https://doi.org/10.5455/JBAU.73556
https://doi.org/10.5455/JBAU.73556
http://baures.bau.edu.bd/jbau
mailto:rajibdvmpara@gmail.com


Trisha et al. 

 

 501 

is the most common nematode and causes the most 
serious parasitic infections in poultry (Luka and Ndams, 
2007; Pam, 2006). The use of modern anthelmintics is 
uncommon among rural poultry farmers in Bangladesh. 
The purpose of this study was to determine the 
prevalence of nematodes affecting the GIT of 
indigenous chickens in Bangladesh, as well as the 
factors influencing parasite infection. 
 

Materials and Methods 

Study areas and sampling 
The study was conducted at Dinajpur sadar and Biral 
Upazila from November 2011 to November 2014. The 
calendar years were divided into three seasons for the 
convenience of the study: summer (March to June), 
winter (November to February), and rainy (July to 
October) (Samad, 2001). Five hundred chickens (Gallus 
gallus domisticus) of both sexes were randomly 
selected and purchased directly from households of 
the study sites.  
 
Post mortem examination, parasite collection and 
identifications 

After sacrificing the birds, we conducted systemic 
necropsy examinations and we collected different 
parts of gastro-intestinal tract (GIT) and kept into jars 
separately in an adequate amount of PBS. Each part 
was opened through longitudinal incision and mucosal 
surface was exposed, and examined to detect 
parasites, if any. Thereafter, GIT and their contents 
were washed in PBS until the washing became clear. 
Worms were collected and preserved in labeled vials 
of 70% glycerol-alcohol. Parasites were examined 
under a microscope at 10X magnification using 
temporary slides prepared with one drop of lukewarm 
lectophenol. Helminths were identified using Soulsby's 
keys and description (1982). 
 
Questioner survey  
Management practices such as chicken rearing system, 
feed types, bio-security measures, disease outbreaks, 
clinical information, vaccination, microscopic 
examination of feces, postmortem examinations, 
dumping and disposal of chicken excreta, use of 
anthelmintic, feeding, type of farming; and problems, 
challenges and opinions of the farmers were 
investigated and all information was compiled.  
 
Statistical Analysis 
The results were presented as percentage. All statistical 
analyses were conducted using SPSS 20.0 software 
(SPSS, Inc., Chicago, IL, USA). The differences were 
considered statistically significant at P < 0.05. 
 

Results 

Overall prevalence of nematodes affecting GIT of 
indigenous chickens 
By morphologic and morphometric analysis, we 
identified A. galli and H. gallinarum from indigenous 
chickens in the study areas. The overall prevalence of 
the nematode worms was 61%, with A. galli (282, 
56%) being significantly (p0.01) higher than H. 
gallinarum (126, 25%). In 20 percent of the chickens, 
both parasites were present. (Fig. 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Overall prevalence and mixed prevalence of A. 

galli and H. gallinarum 
 
Host factors and impact of seasons on the prevalence 
of GIT nematodes 
Prevalence of the helminths isolated in relation to sex, 
body weight, age of chickens and impact of the 
seasons have been presented in the Table 1. This study 
revealed a significant (p<0.01) impact of the seasons 
on the prevalence of A. galli. Rainy season appeared as 
the most prevalent time (P<0.01) where 64% 
infectivity was seen. During the winter and summer, 
the prevalence was 61% and 45%, respectively. 
Season, on the other hand, had no significant (p>0.05) 
impact on the prevalence of H. gallinarum, though the 
prevalence of that worm was slightly higher in the 
summer (31 %). Sex, body weight and age of the birds 
had no significant impact on the prevalence of the 
worms.  
 
 
 
 
 
Table 1. Prevalence of helminths in relation to season, 

sex, body weight, age and study site of 
chicken 

Parameters  Ascaridia galli Heterakis gallinarum 
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(number, %) (number, %) 

Season   
Summer (n=170) 76 (45) 52 (31) 
Winter (n=165) 100 (61) 35 (21) 
Rainy (n=165) 106 (64)  39 (24) 
Total (N=500) 282 (56) 126 (25) 
P-value <0.01 >0.05 

Sex   
Male (n=392) 211 (54) 102 (26) 
Female (n=108) 71 (66) 24 (22) 
Total (N=500) 282 (56) 126 (25) 
P-value >0.05 >0.05 

Body weight   
300-400gm (n=166) 93 (56) 42 (25) 
400-500gm (n=244) 133 (55) 59 (24) 
500gm> (n=90) 56 (62) 25 (28) 
Total (N=500) 282 (56) 126 (25) 
P-value >0.05 >0.05 

Age of chicken   
3 months (n=216) 117 (54) 54 (25) 
4 months (n=284) 165 (58) 72 (25) 
Total (N=500) 282 (56) 126 (25) 
P-value >0.05 >0.05 

Study site   
Sadar, Dinajpur 
(n=250) 

136 (54) 56 (22) 

Birol, Dinajpur (n=250) 146 (58) 70 (28) 
Total (N=500) 282 (56) 126 (25) 
P-value >0.05 >0.05 

 
Management factors affecting infection of the worms 
Management factors influencing the prevalence of A. 
galli and H. gallinarum infection in indigenous chicken 
have been presented in Table 2. In the present study, 
we investigated the effects of several management 
factors such as farming patterns, housing, feed sources 
and type, deworming, rearing patterns and litter 
changing frequency on the prevalence of the worms. 
Rearing systems had no significant (p<0.05) effect on 
the prevalence of the worms and the prevalence of 
scavenging systems (57 %) was nearly equal to that of 
semi-scavenging systems (55 %). Overall, the 
prevalence was lower (A. galli 38% and H. gallinarum 
14%) in chickens treated with anthelmintics. Feed 
source and feed type did not have any significant 
effects on the prevalence of the helminths. On the 
other hand, housing, rearing pattern and litter types 
significantly (p<0.05) influenced the prevalence of the 
helminth infections.  Prevalence was higher in chickens 
(A. galli 61% and H. gallinarum 31%) reared in mud 
made floor than bamboo and brick houses. When 
chickens of different ages were reared together, the 
prevalence was significantly (p<0.01) higher (A. galli 
62% and H. gallinarum 32 %) than when chickens of the 
same age group were reared together (A. galli 48 % and 
H. gallinarum 15%). Significantly (p<0.01) lowest 
prevalence (A. galli 44% and H. gallinarum 25%) was 
observed in poultry if litter was changed within seven 
days. 
 

Table 2. Factors influencing the prevalence of 
Ascaridia galli and Heterakis gallinarum 
infestation   in indigenous chicken  

Parameters  Ascaridia galli 
number (%) 

Heterakis gallinarum 
number (%) 

Farming pattern   
Scavenging (n=340) 194 (57) 94 (28) 
Semi-Scavenging 
(n=160) 

88 (55) 32 (20) 

Total (N=500) 282 (56) 126 (25) 
P-value >0.05 >0.05 

Anthelmintic used   
No (n=479) 274 (52) 123 (26) 
Yes (n=21) 8 (38) 3 (14) 
Total (N=500) 282 (56) 126 (25) 
P-value >0.05 >0.05 

Feed source   
House origin (n=199) 114 (57) 45 (23) 
Collect from nature 
(n=70) 

38 (54) 22 (31) 

Market (n=32) 18 (56) 10 (31) 
Mixed type (n=199) 112 (56) 49 (25) 
Total (N=500) 282 (56) 126 (25) 
P-value >0.05 >0.05 

Feed type   
Handmade (n=333) 179 (54) 83 (25) 
Raw item (n=149) 93 (62) 38 (26) 
Readymade (n=18) 10 (56) 5 (28) 
Total (N=500) 282 (56) 126 (25) 
P-value >0.05 >0.05 

Housing material   
Bamboo (n=130) 61 (47) 23 (18) 
Mud (n=290) 177 (61) 89 (31) 
Brick (n=80) 44 (55) 14 (18) 
Total (N=500) 282 (56) 126 (25) 
P-value <0.05 <0.01 

Rearing pattern   
Keeping single age 
group together 
(n=195) 

94 (48) 29 (15) 

Keeping different age 
group together 
(n=305) 

188 (62) 97 (32) 

Total (N=500) 282 (56) 126 (25) 
P-value <0.01 <0.01 

Litter changing 
frequency 

  

Litter changed within 
7days (n=81) 

36 (44) 20 (25) 

Litter changed within 
30 days (n=235) 

118 (50) 45 (19) 

Litter changed within 
180 days (n=184) 

128 (70) 61 (33) 

Total (N=500) 282 (56) 126 (25) 
P-value <0.01 <0.01 

 
 
 
 
Discussion 
Raising indigenous chickens in scavenging/semi-
scavenging system is mostly hampered by helminth 
infections. Of the GIT-dwelling helminths, A. galli, the 
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largest nematodes of poultry, is the most harmful. 
Here, we studied the prevalence and several important 
epidemiological factors of GIT-dwelling nematodes in 
indigenous chickens in Bangladesh. Cross-sectional 
prevalence study of helminth infection in different 
production systems indicated that gastro intestinal 
nematodes are very common in indigenous chickens ( 
Permin et al., 1997).  
 
In this study, we found that A. galli was the most 
prevalent nematode which agrees with the previous 
findings from different countries (Calnek et al., 1997; 
Gary and Richard, 2012; Hassouini and Belghyti, 2006; 
Heyradin et al., 2012; Rabbi et al., 2006). In Bangladesh, 
A. galli is the most commonly occurring nematode 
parasite of domestic fowl and frequently reported from 
both rural and farm conditions (Alam et al., 2014; Haq, 
1986) that cause of noticeable economic losses in 
modern poultry farming (Permin and Raving, 2001). The 
majority of studies described regular and common 
ascarid infectivity in chickens, regardless of whether the 
ecology was local (Begum et al., 2010), regional (Akhtar, 
1987), or international (Permin, et al., 1997). 
Penetration of the parasite into the duodenal or jejunal 
mucosa may cause hemorrhagic enteritis, anemia often 
associated with severe diarrhea as well as loss of 
appetite, weakness, decreased activity, ruffled feathers 
and dirty cloacal region (Adang et al., 2010; Ikeme, 
1971a). H. gallinarum, the cecal nematode of poultry, is 
also common among the poultry all over the world 
(Madsen, 1950). Though H. gallinarum can cause weight 
loss during heavy infection only (Ikeme, 1971b; Kaushik 
and Deorani, 1969) and in most cases this parasite 
remain unnoticed (Kaushik and Deorani, 1969; Tyzzer, 
1934). Management of H. gallinarum is vital as it is the 
only known vector for the protozoa Histomonas 
meleagridis, which causes histomonosis in poultry 
(Homer and Butcher, 1991; Smith, 1895; Tyzzer, 1926; 
Tyzzer and Fabyan, 1920). H. gallinarum is important for 
scavenging chickens as earthworms act as transport 
hosts of this helminth and backyard chicken frequently 
feed on earthworms. Due longevity of the eggs in the 
soil and availability of earthworm in the nature, it is 
very difficult to eliminate Heterakis from chicken flock. 
 
The prevalence of A. galli was the highest during the 
rainy season. This study differed slightly from the 
findings of Mondal and Qadir (Mondal and Qadir, 
1991), who reported higher prevalence of ascariasis in 
chicken during post monsoon (October-November) 
followed by monsoon (July-September) and then 
winter (December-February); with a lowest prevalence 
was reported in summer (March-June) (Asma, 1999). 
Possibly, high humidity and temperature during rainy 
season favor development of L3 larvae and hence 
increasing the prevalence of A. galli. However, it is 

puzzling why seasons had no effect on the prevalence 
of H. gallinarum, given that they have a similar 
lifecycle pattern. The prevalence of both A. galli and H. 
gallinarum was higher in scavenging system than 
semi-scavenging system. This was due to higher 
chance of chickens for picking up the infective eggs 
compared to those reared in semi-scavenging system.  
 
The prevalence of both parasites was significantly 
higher in mud made houses. Probably, in the mud made 
houses different stages of parasites can survive well 
compared to houses made by different other materials. 
Additionally, mud-made houses are bit difficult to clean 
properly. The prevalence of A. galli and H. gallinarum 
was the highest in poultry flock having different age 
group. Young birds are more susceptible to the 
infection with the worms, especially with A. galli but it 
does not mean that adult birds are refractory to the 
infections. When birds of different age group are reared 
together then it is quite natural that continuous and 
massive egg shading by the most vulnerable age-group 
will cause more infections to the flock, resulting high 
prevalence.  The prevalence of A. galli and H. 
gallinarum was the lowest in poultry flock having litter 
change within seven days. In weekly litter clearing 
group the fecal materials containing eggs were 
removed very often. In contrast to monthly litter 
clearing groups of chickens, the eggs accumulate in 
nature, consequently the chickens pick up more eggs 
from nature.  It is quite surprising that anthelmintic 
medication had no significant effects on the prevalence, 
which is possibly due to the improper dose or choice of 
incorrect anthelmintic. However, development of 
resistance cannot be ruled out. In Bangladesh, 
anthelmintic resistance in GIT nematodes of ruminants 
has already been reported (Islam et al., 2018). 
 

Conclusion  

Collectively, our data suggest that GIT nematodes, 
especially, A. galli and H. gallinarum are still big 
problem in indigenous chickens in Bangladesh. Seasons, 
housing materials, rearing patterns and litter changing 
frequency had significant effect on the prevalence of 
the worms. in indigenous chickens. Regular litter 
change, avoiding mud made house and treating the 
chicken with anthelmintics may reduce the burden of 
these parasites.  
 
Acknowledgment 
This study was funded by NATP. We acknowledge the 
commitment of NATP to its research efforts. 
 

References 

Adang, K.L., Oniye, S.J., Ezealor, A.U., Abdu, P.A., Ajanusi, O.J., Yoriyo, 
K.P., 2010. Ectoparasites and intestinal helminths of speckled 
pigeon (Columba guinea Hartlaub and Finsch 1870) in Zaria, 



Gastro-intestinal nematode infections in indigenous chickens 

 

 504 

Nigeria. Science World Journal, 4: 1-5. 
https://doi.org/10.4314/swj.v4i2.51836  

Akhtar, H., 1987. Gastro-intestinal nematodes from domestic chicken 
of Bangladesh. Journal of Zoology, 15: 155-159.  

Alam, M.N., Mostofa, M., Khan, M.A.H.N.A., Alim, M.A., Rahman, 
A.K.M.A., Trisha, A.A., 2014. Prevalence of Gastrointestinal 
Helminth Infections in Indigenous Chickens of Selected Areas 
of Barisal District, Bangladesh. Bangladesh Journal of 
Veterinary Medicine, 12: 135-139. 
 https://doi.org/10.3329/bjvm.v12i2.21275  

Asma, B., 1999. Effect of temperature and storage on the infectivity of 
embryonated eggs of Ascaridia galli. MS Thesis, Bangladesh 
Agricultural University, Mymensingh-2202.    

Barua, A., Howlider, M.A.R., 1990. Prospect of native chickens in 
Bangladesh. Poultry Adviser, 23:  57-61.  

Begum, S., Mostofa, M., Alam, A.K.M.R., Tanjim, M., Ali, A.A.M., Islam, 
M.N., Das, S., 2010. Prevalence of ascariasis and comparative 
efficacy of pineapple leaves extract with patent drug 
piperazine against ascariasis of Poultry at five villages under 
Mymensingh district. International Journal of Bio Research, 1:  
41-44.  

Calnek, B.N., Barnes, H.J., Beard, C.W., McDougald, L.R., Saif, Y.M., 
1997. Diseases of Poultry. Ames, Iowa, USA: Iowa State 
University Press. 

Gary, D.B., Richard, D.M., 2012. Intestinal parasites in backyard 
chicken flock 1 VM 76, Series of Veterinary Medicine-Large 
animal clinical sciences. USA: University of Florida.  

Gauly, M., Duss, C., Erhardt, G., 2007. Influence of Ascaridia galli 
infections and anthelmintic treatments on the behavior and 
social ranks of laying hens (Gallus gallus domesticus). 
Veterinary Parasitology, 146:  271–280.  

 https://doi.org/10.1016/j.vetpar.2007.03.005 
Githiori, J.B., Höglund, J., Waller, P.J., Baker, R.L., 2004. Evaluation of 

anthelmintic properties of some plants used as livestock 
dewormers against Haemonchus contortus infection in sheep. 
Parasitology, 129:  245-253.  

 https://doi.org/10.1017/s0031182004005566  
Haq, M.S., 1986. Studies on helminths infections of chicken under 

rural condition of Bangladesh. Bangladesh Veterinary Journal, 
20:  55-60.  

Hassouini, T., Belghyti, D., 2006. Distribution gastrointestinal 
helminths in chicken farms in the Gharb region-Morocco. 
Parasitology Research, 1:  1-5. 
https://doi.org/10.1007/s00436-006-0145-8 

Heyradin, H., Hassen, C., Yosef, D., Molalegne, B., 2012. 
Gastrointestinal helminths are highly prevalent in scavenging 
chickens of selected districts of Eastern Shewa zone, Ethiopia. 
Pakistan Journal of Biological Sciences, 15:  284-289.  
https://doi.org/10.3923/pjbs.2012.284.289   

Homer, B.L., Butcher, G.D., 1991. Histomoniasis in Leghorn pullets on 
a Florida farm. Avian Diseases, 35(3):  621-624.  

Ibrahim, M.A., Nwude, N., Ogunsusi, R.A., Aliu, Y.O., 1984. Screening 
West African plants for anthelmintic activity. International 
Livestock Centre for Africa Bulletin, 17:  19-23.  

Ikeme, M.M., 1971a. Observations on the pathogenicity and 
pathology of Ascaridia galli. Parasitology, 63:  169-179.  

Ikeme, M.M., 1971b. Weight changes in chickens placed on different 
levels of nutrition and varying degrees of repeated dosage 
with Ascaridia galli eggs. Parasitology, 63:  251–260.  

Islam, S., Dey, A., Akter, S., Biswas, H., Talukder, M.H., Alam, M.Z., 
2018. Status of anthelmintic resistance of gastrointestinal 
nematodes in organized sheep and goat farms. Asian Journal 
of Medical and Biological Research, 4(4): 378-382. 
https://doi.org/10.3329/ajmbr.v4i4.40110  

Kabatange, M.A., Katule, A.M., 1989. Rural poultry production 
systems in the United Republic of Tanzania. Paper presented 
at the Rural poultry in Africa, Obafemi Awolowo University, 
Ile-Ife, Nigeria. 

Kaushik, R.K., Sharma, D.V.P., 1969. Studies on tissue responses in 

primary and subsequent infections with Heterakis gallinae in 
chickens and on the process of formation of caecal nodules. 
Journal of Helminthology, 43:  69–78.  

Kunchara, N., Ayudthaya, C., Sangvaranond, A., 1997. Internal 
parasites in the alimentary tracts 383 of adult native chickens 
in the southern part of Thailand. Kasetsart Journal (Natural 
Science), 31:  407–412.  

Luka, S., Ndams, I., 2007. Gastrointestinal parasites of domestic 
chicken Gallus-gallus domesticus linnaeus 1758 in Samaru, 
Zaria Nigeria. Science World Journal:  2: 27-29. 
https://doi.org/10.4314/swj.v2i1.51723  

Madsen, H., 1950. Studies on species of Heterakis (nematodes) in 
birds. Danish Review of Game Biology, 1:  1–43.  

McDougald, L.R., 2005. Blackhead disease (histomoniasis) in poultry: a 
critical review. Avian Diseases, 49(4):  462-476. 
https://doi.org/10.1637/7420-081005R.1  

Minga, U.M., Katule, A.M., Maeda, T., Musasa, J., 1989. Potential of 
the traditional chicken Industry in Tanzania. Paper presented 
at the 7th Tanzania Veterinary Association Scientific 
Conference, Arusha, Tanzania.  

Mondal, M.M.H., Qadir, A.N.M.A., 1991. Some epidemiological 
aspects of ascarids infection in chicken under the existing 
situation of Bangladesh Agricultural University Poultry Farm. 
Research Progress, 5:  332-336.  

Pam, V., 2006. The survey of intestinal parasites of local and exotic 
chickens slaughtered at Yankari market, Jos, Plateau State. 
Journal of Medical and Pharmaceutical Sciences, 2:  27.  

Pattison, M., McMullin, P., Bradbury, J.M., Alexander, D., 2007. 
Poultry diseases: Elsevier Health Sciences. 

Permin, A., Magwisha, H., Kassuku, A.A., Nansen, P., Bisgaard, M., 
Frandsen, F., Gibbons, L., 1997. A cross-sectional study of 
helminths in rural scavenging poultry in Tanzania in relation 
to season and climate. Journal of Helminthology, 71:  233-
240. https://doi.org/10.1017/S0022149X00015972  

Permin, A., Raving, H., 2001. Genetic resistance to Ascaridia galli 
infection in chickens. Veterinary Parasitology, 102:  101-111. 
https://doi.org/10.1016/s0304-4017(01)00525-8  

Phiri, I.K., Phiri, A.M., Ziela, M., Chota, A., Masuku, M., Monrad, J., 
2007. Prevalence and distribution of gastrointestinal 
helminths and their effects on weight gain in free-range 
chickens in Central Zambia. Tropical Animal Health and 
Production, 39(4):  309-315. https://doi.org/10.1007/s11250-
007-9021-5  

Pleidrup, J., Dalgaard, T.S., Norup, L.R., Permin, A., Schou, T.W., 
Skovgaard, K., Vadekaer, D.F., Jungersen, G., Sorensen, P., 
Juul-Madsen, H.R., 2014. Ascaridia galli infection influences 
the development of both humoral and cell-mediated 
immunity after Newcastle Disease vaccination in chickens. 
Vaccine, 32(3):  383-392.  

 https://doi.org/10.1016/j.vaccine.2013.11.034  
Rabbi, A.K.M.A., Islam, A., Majumder, S., Anisuzzaman, M., Rahman, 

M.H., 2006. Gastrointestinal helminths infection in different 
types of poultry. Bangladesh Journal of Veterinary Medicine, 
4:  13–18. https://doi.org/10.3329/bjvm.v4i1.1519  

Samad, M.A., 2001. Observations of clinical diseases in ruminants at 
the Bangladesh Agricultural University Veterinary Clinic. 
Bangladesh Veterinary Journal, 35:  93-120.  

Smith, T., 1895. An infectious disease among turkeys caused by 
protozoa (infectious entero-hepatitis). Bulletin of the U.S. 
Department of Agriculture, 8:  7–15.  

Tyzzer, E.E., 1926. Heterakis vesicularis Frolich 1791: a vector of an 
infectious disease. Proceedings of the Society for 
Experimental Biology and Medicine, 23:  708–709.  

Tyzzer, E.E., 1934. Studies on histomoniasis, or ‘‘blackhead’’ infection, 
in the chicken and the turkey. Proceedings of the American 
Academy of Arts and Sciences, 69:  189–264.  

Tyzzer, E.E., Fabyan, M. 1920. Further studies on ‘‘blackhead’’ in 
turkeys, with special reference to transmission by inoculation. 
Journal of Infectious Diseases, 27:  207–239. 

   

https://doi.org/10.4314/swj.v4i2.51836
https://doi.org/10.3329/bjvm.v12i2.21275
https://doi.org/10.1016/j.vetpar.2007.03.005
https://doi.org/10.1017/s0031182004005566
https://doi.org/10.1007/s00436-006-0145-8
https://doi.org/10.3923/pjbs.2012.284.289
https://doi.org/10.3329/ajmbr.v4i4.40110
https://doi.org/10.4314/swj.v2i1.51723
https://doi.org/10.1637/7420-081005R.1
https://doi.org/10.1017/S0022149X00015972
https://doi.org/10.1016/s0304-4017(01)00525-8
https://doi.org/10.1007/s11250-007-9021-5
https://doi.org/10.1007/s11250-007-9021-5
https://doi.org/10.1016/j.vaccine.2013.11.034
https://doi.org/10.3329/bjvm.v4i1.1519

