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Abstract 
   Birds live in open environment carry a great risk of parasitic infections. The most im-

portant of these parasites are pathogenic cestodes. In February 2016, a total of 10 

laughing dove (Streptopelia senegalensis) were examined grossly and microscopically. 

This study estimated ultrastructural features and histopathological impacts of 27 cestodes 

parasites isolated from the intestine of laughing dove (S. senegalensis) collected from 

Damietta Governorate. Data on morphology, hosts and infection intensity of the para-

sites were provided. The intestine was opened longitudinally examined looking for hel-

minthes which examined by using both light and electron microscopy for identification.     

   Fine  morphological  criteria  of  cestodes  in  the present study are shown by using both 

light and electron microscopy. Microtriches, the surface features among cestodes comprised 

two basic types that actually play in the lives of cestodes and an integral role in the for-

mation of certain "hard" structure in cestodes. At present some surface features "microtrich-

es" are illustrated through scanning electron microscopy. Tissue samples were also taken for 

histopathological examination. 
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Introduction 
   The laughing dove (Streptopelia senega-

lensis) is a small pigeon that is a resident 

breeder in Sub-Saharan Africa, the Middle 

East to the Indian Subcontinent as well as in 

Egypt (Madkour and Mohamed, 2019)  This 

small long-tailed dove is found in dry scrub 

and  semi-desert  habitats  where  pairs  can 

often be seen feeding on the ground (Bird 

Life International, 2015). Helminthes are 

major parasites of poultry animal.  Several 

species of cestodes may live in the intestinal 

tract of chicken Zubeda et al. (2014). Tryp-

anosoma hannae Pittaluga, 1905 was report-

ed in laughing dove, S. senegalensis (Ben-

nett et al, 1994), Ayadi et al. (2017) in Tu-

nisian oases reported 10% of doves were 

West Nile virus (WNV) seropositive and 4% 

were Usutu virus (USUV) seropositive and 

recommended to study the dove ecto-paras- 

ites. Also, Ayadi et al. (2018) studied avian 

haemosporidian parasites in the laughing 

dove Spilopelia senegalensis and detected 2 

new Haemoproteus lineages, related to other 

Haemoproteus transmitted by their biting 

midges. Lukášová et al. (2018) in South 

Africa by PCR in brains detected Toxo-

plasma gondii and Neospora caninum in red 

eyed dove (Streptopelia semitorquata), and 

laughing dove (S. senegalensis). Besides, 

Morsy et al. (1999) in Nile Delta Egypt re-

ported zoonotic mite index as 4.74 on house 

sparrow (Passer d. niloticus), served as 

host for 25 mite species and 7.22 on laug-

hing dove (Streptopelia s. aegyptiaca) ser-

ved host for 28 mites species. 

   Cestoda (helminthes) were studied (Just- 

ine, 2003). Raillietina is a genus of tapewor- 

ms of family Davaineidae, order Cyclophy- 

llidea are zoonotic parasites as well as in 

birds (Jawad, 2012). Structures ornamenting 

the surfaces of cestodes were first ob-

served in the 19
th 

century (Chervy, 2009). 

Several monographs focusing on specific 

cestode orders provided SEM data for the 

microtriches of a substantial number of spe-

cies and /or genera. In his monograph on the 

trypanorhynchs, Palm (2008) presented one 

or more SEM image of microtriches on scol-

ices  of over 50  species  with  wide-array  

of  trypanorhynch  families;  he also  gave  

TEM  images  to  interpretation of some of 
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the more interesting microthrix forms seen 

in certain members of this order. The mi-

crotriches structure, most specifically their 

possession of an electron-dense cap, makes 

them unique among the cellular surface 

elaborations seen in animals (Chervy, 2009). 

With respect to their pathological effects, 

severe lesions on the intestinal walls and 

diarrhea could arise that ostensibly re-

sulted in illness (Unwin et al, 2012). Under 

heavy infection, R. echinobothrida caused 

conspicuous intestinal nodules in chicken, 

with characteristic hyperplastic enteritis as-

sociated with the formation of granuloma or 

nodular tapeworm disease (Jawad, 2012). 

Beetles and houseflies inhabiting poultry 

houses act as intermediate host for some 

cestodes (Baba and Oyeka 2005). 

  The present study aimed to study incide- 

nce of the cestodes infection in the laughing 

dove (Streptopelia senegalensis) by morph- 

ologically and histopathologically by using 

light microscopy and SEM in Damietta Go-

vernorate, Egypt. 

Material and Methods 
  Collection of birds and cestodes: A total of 

10 birds of laughing dove were collected by 

capturing by bird hunting nets during Febru-

ary 2016. The birds were immediately dis-

sected and their intestine were removed and 

completely examined for parasites (Keym-  

er, 2000). Nine Raillietina echinobothri- 

dia, eleven Cotugnia digonophora and seven 

Amoebotaenia cuneata were gathered from 

intestine of Streptopelia senegalensis. Ces-

todes were identified by standard keys (Wa-

rdle and Mcleod, 1952; Yamaguti, 1959; 

Sawada, 1965). Flukes were fixed in 10% 

formalin, flattened with minimal cover slip 

pressure, and stained with aceto-carmine sta-

in. Specimens were then dehydrated in etha-

nol series, cleared in xylene and mounted in 

Canada balsam (Garcia and Ash, 1979). Pic-

tures were taken with Digital Camera on 

Research Microscopy (Micros MCX 100). 

Histopathological study: Specimens of the 

intestines were fixed in 10% formaldehyde 

and washed under running tap water over 

night to remove excess fixative. They were 

dehydrated in ascending series of ethanol, 

in xylene-alcohol and then cleared in two 

changes of xylene, 30 minutes each. They 

were transferred into a mixture of xylene 

and melted paraffin wax for an hour and 

then two changes of pure paraffin wax, 30 

minutes for each. Specimens were embed-

ded in pure paraffin wax. Serial sections 

were cut at a thickness of 5-6 µ using rotary 

microtome. Sections were stained in haema-

toxylin and eosin (Drury and Wallington, 

1967). Finally, stained sections were cleared   

in   xylene, mounted in Canada balsam and 

examined by light microscopy.  

   SEM examination: Seven specimens of ces-

todes were gently removed from their hosts, 

cleaned with a brush in physiological saline 

solution, fixed for 24 hours at 4°C in 2.5% 

glutaraldehyde in 0.1M sodium cacodylate 

buffer at pH 7.2 and dehydrated with etha-

nol and critical point dried. They were mo-

unted on metal stubs and coated with a gold 

film by sputtering, before examined with 

JEOL- JSM 5200 LV Field Emission SEM 

equipped. 

Results 
   Seven specimens of 10 samples of laugh-

ing dove were infected with three species of 

Cestodes: Raillietina echinobothrida, Cotu-

gnia digonophora and Amoebotaenia cune-

ata. The worms were medium in length with 

scolex, numerous immature and mature pro-

glottids.  

   Morphological study: R. echinobothrida 

small sized cestode, edges of proglottid ser-

rate, scolex large and subglobular (Figs. 1, 5 

& 6h). The morphology and histology of 

scolex, mature and gravid proglottides of C. 

digonopora were given (Figs. 2, 5 &6h). 

The worms were medium in size, flattened, 

with many segments, consisted of scolex, 

imamture, mature and gravid segments. Sco-

lex was large and quadrangular in shape 

(Figs. 1&5). Worms of A. cuneata were flat-

tened. Scolex was small in size, globular in 

shape, slightly longer than broad and broad 

in the middle. Neck was long, wide longer 
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than bro-ad. Mature proglottids were medi-

um in size, rectangular in shape, broader 

than long with irregular concave or convex 

lateral margins (Figs. 1, 5 & 6h). 

   Tegument description: Several monogra- 

phs focused on specific cestode orders pro-

vided SEM data for microtriches. Filitriches, 

and especially spinitriches, come in a wide 

variety of forms. It was observed among the 

body region, particularly among scolex (Fig. 

6a) and among proglottides (Figs. 6f & g) 

within individual species (Figs. 6b, c, d, e, 

g). Spinitriches possess relatively short pro-

ngs that were not more than half of the spin-

ithrix length. These spinitriches were broad-

est basally, taper to a point, with straight 

sides rather than concave or convex (Fig. 

6g).  

   Histopathological examination: Light mic-

roscopy of non-infected intestine hematoxy-

lin and eosin stained sections showed that 

the intestine was composed of three main 

layers; mucosa, submucosa and muscularis 

(Fig. 4a, b). The intestinal mucosal epitheli-

um composed of a single layer of columnar 

and mucous cells. The muscularis compos- 

ed of an outer longitudinal and an inner cir-

cular muscle layer then intestinal lymph fol-

licle (Fig. 4b). At the light microscope level, 

Raillietina echinobothrida, Cotugnia digo-

nophora and Amo botaenia cuneata caused 

the major histopathological impacts included 

degeneration, necrosis, hyperplasia, dwarf-

ism of villi and chronic inflammation at the 

attachment site to alimentary canal tissue. 

Light microscopy examinations of stained 

intestine sections showed that the attach-

ment of the flukes exerted a compression 

against the intestine tissue at the attachment 

site causing necrosis, hyperplasia, degenera-

tion and dwarfism of villi (Figs. 4c & d).  At 

attachment site, cells were destroyed with 

complete superficial tissue erosion (Figs. 4e 

& f). Histopathology revealed enlarged co-

lumnar epithelial cells and villi associated 

with internal cestode infection (Fig. 4g). In-

testine section also showed that the flukes 

 filled the intestinal lumen resulting in intes-

tinal obstruction (Fig. 4h). 

   Scanning electron microscopy examina-

tion showed the surface of non-infected in-

testine (Fig. 7a) was histologically normal. 

The surface ultrastructure of the infected 

intestine of laughing dove showed at the at-

tachment site (Figs. 7b & c) regressive phe-

nomena prevailed: superficial tissue erosion 

and destruction. Details were given in fig-

ures (1, 2, 3, 4, 5, 6 &7). 

Discussion 
  The present study showed that the laughing 

doves were infected by three species of Ces- 

todes: Raillietina echinobothrida, Cotugnia 

digonophora and Amoebotaenia cuneata, 

which were more common in warm seasons. 

Jassim (2016) reported that R. echinobothi- 

ridia from collared dove Streptopelia 

decaocto. Al-Rammahi et al. (2013) detect-

ed R. echinobothiridia in domestic and wild 

columbides birds. Both Nayyef (2012) and 

Omer et al. (2015) recorded R.  echinobothi-

ridia infected wild pigeons. Parsani et al. 

(2014) reported R. echinobothiridia infected 

Columba livia. The genus Cotugnia includ-

ed one species C. digonopora from Gallus 

gallus dometicus (Diamare,  1893). The 

present C. digonopora agreed with Parsani 

et al. (2014) and Zubeda et al (2014) who 

reported C. digonopora from pigeon C. liv-

ia. Silva et al (2016) described A. cuneata 

from chickens, Gallus domesticus. 

   In the present study, SEM showed the 

scale-like spines (microtriches) covered the 

rostella base of some Davaineinae. Their 

arrangement and position on rostellar spines 

agreed with some other cestodes (Chervy, 

2009). In the present study, intestine showed 

dwarfism of villi, hyperplasia, degeneration 

and tissues’ necrosis as well as enlarge-

ment in columnar epithelial cells and their 

villi. These pathological data agreed with 

Samad et al.  (1986) who reported that R. 

echinobothrida affected blood values and 

intestinal tissues of domestic fowls. Also, 

Nayyef (2012) reported similar intestinal pa-

thological lesions in pigeons infected with 
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Raillietina spp., as infiltration of mononu-

clear cells and increase in the goblet cells 

number. 

Conclusion 
  Cestodes parasites infected the doves.  

This was due to food availability and diver-

sity of hosts. Light and SEM microscopies 

showed their characteristic morphology and 

pathological impacts in doves’ intestine. 

Recommendation 
   The morbidity rate of the\parasites espe-

cially Raillietina echinobothridia on pi-

geons must be considered. Zoonotic role of 

laughi- ng dove and migratory or resident 

birds must be in mind of zoology, parasitol-

ogy and veterinary medicine authorities 

Acknowledgement 
   The author expresses her sincere thanks 

to Dr. Basma Sheta for kind practical assis-

tance. 
References 

Al-Rammahi, H, Al-Hasnawy, M, Abbas, A, 
2013: Concurrent infection of cestodes with tri- 

chomoniasis in domestic and wild columbides 

birds in Babylon province. Iraqi J. Vet. Med. 37, 

2:192-8  

Ayadi, T, Hammouda, A, Poux, A, Boulinier, 

T, Lecollinet, S, et al, 2017:  Evidence of expo- 

sure of laughing doves (Spilopelia senegalens- 

is) to West Nile and Usutu viruses in southern 

Tunisian oases. Epidemiol. Infect.145, 13:2808-

16 

Ayadi, T, Selmi, S, Hammouda, A, Reis, S, 

Boulinier, T, et al, 2018: Diversity, prevalence 

and host specificity of avian parasites in south-

ern Tunisian oases. Parasitology 145, 7:971-8 

Baba, S, Oyeka, C, 2004: Prevalence of intesti-

nal helminthes in poultry farms in Anambara St-

ate, Nigeria. Bull. Anim.  Hlth.  Prod. Africa 37: 

220-7. 

Bennett, GF, Earlé, RA, Squires-Parsons, D, 
1994: Trypanosomes of some sub-Saharan birds. 

Onderstepoort J. Vet. Res. 61, 3:263-71. 

Bird Life International, 2015: Spilopelia sene- 

galensis: IUCN Red List of threatened species; 

International Union for Conservation of Nature. 

Chervy, L, 2009: Unified terminology for ce- 

stode microtriches: A proposal from the Interna-

tional Workshops on Cestode Systematics in  

2002-2008. Folia  Parasitologica  56, 3:199-230. 

Drury, R, Wallington, E, 1967: Carleton's His- 

tological Technique; Oxford University Press. 

Garcia, L, Ash, L, 1979:  Diagnostic Parasitol-

ogy:  Clinical Laboratory Manual. 2
nd 

edition. C. 

V. Mosby Company, St. Louis.  

Nayyef, HJ, 2012: Histopathological study for 

some infected pigeons with Raillietina spp. in 

Baghdad. Al-Mustansiriya J. Sci. 23:1-19. 

Jassim, S, 2016: The parasitic fauna of collared 

dove Streptopelia decaocto (Frivaldszky, 1838) 

in Baghdad City. Int. J. Adv. Res. Biol. Sci. 3, 8: 

67-72. 

Keymer, IF, 2000: Post mortem examination 

with anatomical notes. In: Avian Medicine. Sa-

mour, J, editor. Mosby, London. 

Lukášová, R, Kobédová, K, Halajian, A, Bár- 

tová,  E, Murat,  JB, et  al,  2018:  Molecular 

detection of Toxoplasma gondii and Neospora 

caninum in birds from South Africa. Acta Trop. 

178:93-6 

Madkour, FA, Mohamed, AA, 2019: Compar-

ative anatomical studies on the glandular stom-

ach of the rock pigeon (Columba livia targia) 

and the Egyptian laughing dove (Streptopelia 

senegalensis aegyptiaca). Anat. Histol. Embryol.  

48, 1:53-63. 

Morsy, TA, Mazyad, SA, Younis, MS, 1999: 

Feather and nest mites of two common resident 

birds in two ecologically different Egyptian Go-

vernorates. J. Egypt. Soc. Parasitol. 29, 2:417-

30.  

Omer,   L,   Abdulla,   M,   Morad,   D,   2015: 

Detection   of   parasitic   infections   and   their 

pathological changes in wild pigeons in Duhok 

province, Al-Qadisiya J. Vet. Med. Sci. 14:2-8. 

Palm,  H,  2008:  Surface  ultrastructure  of  the 

elasmobranchia  parasitizing  Grillotiella  exilis 

and  Pseudonybelinia  odontacantha  (Trypano- 

rhyncha, Cestoda). Zoomorphology 127:249-58. 

Parsani, H, Momin, R, Lateef, A, Shah, N, 

2014: Gastro-intestinal helminthes of the pigeo- 

ns (Columba livia) in Gujarat, India. Egypt. J. 

Biol. 16:63-71. 

Samad, MA, Alam, MM, Bari, ASM, 1986: 

Effect of Raillietina echinobothrida infection on 

blood values and intestinal tissues of domestic 

fowls of Bangladesh.  Vet.  Parasitol.  J. 21:279-

84. 

Silva, G, Romera, D, Fonseca, L, Meireles, M, 
2016: Helminthic Parasites of Chickens (Gallus 

Domesticus) in Different Regions of São Paulo 

State, Brazil. Braz. J. Poultry Sci. 18, 1:163-8. 

Unwin, S, Chantrey, J, Chatterton, J, Aldho- 

un, JA, Littlewood, DT, 2012: Renal trematode 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ayadi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=28803560
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ayadi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=28803560
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boulinier%20T%5BAuthor%5D&cauthor=true&cauthor_uid=28803560
https://www.ncbi.nlm.nih.gov/pubmed/28803560
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ayadi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=29166951
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boulinier%20T%5BAuthor%5D&cauthor=true&cauthor_uid=29166951
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boulinier%20T%5BAuthor%5D&cauthor=true&cauthor_uid=29166951
https://www.ncbi.nlm.nih.gov/pubmed/29166951
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bennett%20GF%5BAuthor%5D&cauthor=true&cauthor_uid=7596580
https://www.ncbi.nlm.nih.gov/pubmed/7596580
https://en.wikipedia.org/wiki/BirdLife_International
http://www.iucnredlist.org/details/22690445
http://www.iucnredlist.org/details/22690445
http://www.iucnredlist.org/details/22690445
https://en.wikipedia.org/wiki/International_Union_for_Conservation_of_Nature
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%A1rtov%C3%A1%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29092798
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%A1rtov%C3%A1%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29092798
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%A1rtov%C3%A1%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29092798
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murat%20JB%5BAuthor%5D&cauthor=true&cauthor_uid=29092798
https://www.ncbi.nlm.nih.gov/pubmed/29092798
https://www.ncbi.nlm.nih.gov/pubmed/?term=Madkour%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=30370573
https://www.ncbi.nlm.nih.gov/pubmed/30370573
https://www.ncbi.nlm.nih.gov/pubmed/30370573
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morsy%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=10605494
https://www.ncbi.nlm.nih.gov/pubmed/10605494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Unwin%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24533313
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aldhoun%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=24533313
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aldhoun%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=24533313
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aldhoun%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=24533313


 

491 
 

infection due to Paratanaisia bragai in zoo hou- 

sed Columbiformes and a red bird-of-Parasit. 

Wildl. 2:32-41. 

Wardle, R, McLeod, J, 1952: The Zoology of 

Tape Worms: The University of Minnesota Pre-

ss, Minneapolis. 

Yamaguti, S, 1959: The Cestodes of Vertebra- 

tes: Systema Helminthum., Vol. 2 Interscience. 

Publication Inc. New York. 

Zubeda, B, Shaikh, A, Shakeel, A, 2014: Pre- 

valence of cestode parasites in the intestine of 

local chicken (Gallus Domesticus) from Hyder- 

abad, Sindh, Pakistan Mal J. Entomol. Zool. 

Studies 2, 6:301-3. 

List of abbreviations  
l lumen, lf intestinal lymph folli-

cle 
hy hyperplasia 

v villi cf cestode flukes deg degeneration 
mu muscularis n necrosis   

Explanation of figures 

Figs. 1, 2 & 3: cestode flukes, F.1:Raillietina echinobothridia, a scolex, b mature segments, c gravid segments, F.2: Cotugnia digonophora, a   

scolex, b mature segments, c gravid segments and F.3: Amoebotaenia cuneata, a scolex, and b mature segments.    

Fig. 4: Hematoxylin and Eosin staining of dove small intestine sections. a, b intestine of non-infected dove showing normal histology. l, 
lumen; v, villi covered with epithelium in mucosa; mu, muscularis; lf, intestinal lymph follicle. Scale bar: 100μm. c, Intestine section showed 

cf, cestode flukes attached with intestinal wall causing n, necrosis; hy, hyperplasia. Scale bar: 100μm. d, Intestine section showing dwarfism 

of villi (arrow); n, necrosis; deg, degeneration. Scale bar: 100μm. e, showed complete superficial tissue erosion of villi (arrows); deg, degen-
eration. Scale bar: 200μm. f, showed destruction and erosion of villi (arrowheads); n, necrosis; dwarfism of villi (arrow). Scale bar: 250 μm. 

g, Intestine section showed enlarged columnar epithelial cells and villi (arrowheads); deg, degeneration. Scale bar: 250μm. h, Photomicro-

graph showed intestinal obstruction due to cestode flukes (arrowheads); n, necrosis; dwarfism of villi (arrows). Scale bar: 200μm.    
Fig. 5: Scanning electron micrographs of the cestode flukes body. a, b, c, d Raillietina echinobothridia  a and b scolex c, gravid segments and 

d, mature segments. e, f, Cotugnia digonophora e, mature segments f, gravid segments. g and h mature segments of Amoebotaenia cuneata. 

Fig. 6: Scanning electron micrographs (a – g) illustrating some shapes of filitriches & spinitriches. a, b, c, d, e Raillietina echinobothridia  a, 
surface of apical region of scolex b, Strobila, gladiate spinitriches  c, d, hastate spinitriches and acicular filitriches. e, Proximal bothridial 

surface; cyrillionate spinitriches and papilliform filitriches. f, g, Cotugnia digonophora f, mature segments g, Strobilar scutes; inset detail 

shows scutes composed of capilliform filitriches.  h, cestode flukes separated from dove intestine and i, cestode flukes protrude from small 
intestine. 

Fig. 7: SEM of dove small intestine.  a, surface of non-infected intestine. b, c, SEM revealed erosion and destruction of  infected intestine 

tissue (arrowhead)  
Note, cestode dropped from intestine during specimen processing. 
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