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Summary 
 

In this paper the characterization by the mean of the electrono-microscopic 
scanning (SEM) of some species of helminth parasites in domestic poultry have been 
presented. So, we have studied individuals belonging to the species R. cesticillus, R. 
tetragona and R. echinobothrida, and, among nematodes, the species Ascaridia galli, 
Heterakis gallinarum and Cheilospirura hamulosa, respectively. SEM is a modern method 
who may define some unclear aspects regarding the morphological characters used for 
helminthes identifications. In Romania SEM was used for the first time to identify some 
parasite helminthes in poultry. An important issue on the research and parasite study 
evolutions is to point out of the main morphological characteristics of some helminthes that 
affect poultry. 

 
SEM is an electronic microscope able to produce high definition images of 

samples surfaces. This type of microscope uses electrons more than light in order 
to form the image. By combining its power of amplifying, focalizing depth, high 
resolution and the facility of observing the samples make SEM one of the most 
used tools in research field of our days. 

Because of the way the image is created, the image showed by SEM has 
the characteristics of an apparent three-dimensional one, which is used to evaluate 
the surface of samples structures. [15, 16, 18] 

The purpose of this experiment was to study the morphology of multiple 
structures who presented importance in the taxonomy of some poultry helminthes 
parasite species. 

 

Materials and methods 
 

The gastro-intestinal tract was taken following the necropsies achieved on 
poultry, especially chickens, of approximate two months of age. 

These samples made the subject of a macro and microscopic 
parasitological examination and parasite helminthes were collected. 

Initially, they were identified by classical methods based on the 
helminthological keys with the help of the optic microscope and stereo microscope, 
thereby establishing the helminthes species [2, 3, 4, 5, 7, 8, 9, 10, 11, 12]. 
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The identification through the classical method was accomplished at the 
Parasitology and Parasitological diseases Clinic of Veterinary Medicine Faculty of 
Timişoara, and SEM was achieved at Charles University from Prague by Professor 
Petr Horak. 

Preparation for SEM 
First of all the worms freshly collected, were washed in distilled water being 

introduced in a solution of glutaraldehyde of 2.5% concentration buffered with 
sodium cacodylate. The fixed helminthes were dehydrated through multiple bathing 
with alcohol of 30%, 50%, 80%, 90% and 100%, each stage during 15 minutes. 

The following step was two successive washings of 15 minutes each in 
acetone.During this time samples were settled on the magnetic agitator with timer, 
dropping with the automatic Eppendorf droppers. 

The following phase was the drying with carbon paper and then the 
samples were introduced in the gold bath, fixed on special supports with adhesive 
tape and then introduced in „Sputter coater POLARON E 5100” device  

There was the scanning with SEM: JEOL 6300, after the samples were 
covered in gold, at an accelerated voltage of electrons between 15 and 22 kv. 

 

Results and discussions 
 

As the helminthes were sampled from examined poultry there were 
identified species from Raillietina: R. cesticillus, R. tetragona, and R. 
echinobothrida. From the nematodes were identified the following species: 
Ascaridia galli, Heterakis gallinarum, and a rarely encountered specie: 
Cheilospirura hamulosa. 

Ascaridia galli were taken from the lumen of the small intestine from 
chickens (Gallus gallus domesticus) reared in a private household from Sintea 
Mare, Arad county.  

Sampled nematodes size ranged between 3 and 8 cm for males and 4.1 
and 12 cm for females. 

The main characteristics that 
could be seen with the help of optic 
microscopic at the anterior extremity, is 
the presence of the three equal lips, and 
at the posterior extremity of the male is 
the preanal sucker, caudal allae, anal 
papillae and spicules are nearly equal 
and narrow, with blunt ends. The female 
has a simple caudal extremity, with a 
lack of cuticular formations, having the 
anus near the posterior extremity of the 
body. The vulva is in the anterior part of 
the body. SEM points out particularly 
these morphological aspects (figure. 1). 

 
Figure. 1. Ascaridia galli – mouth with three lips, 

SEM image 
[after http://www.dsp.kvl.dk/picture.htm] 
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At the level of the three lips it can be seen sensorial organs. The dorsal lip 
presents two labial and two cephalic pores. Each ventro-lateral lip has labial pores, 
an amphide, a cephalic pore, and ciliate sensorial papillae [6, 14]. 

The cuticula surface of Ascaridia galli is transversal ridged (striate) 
excepting the lips cuticula (figure 1). 

Sexes differentiation it can be done easily both by optic microscope and 
SEM. The male has the posterior extremity with characteristic cuticular formations 
(fig. 2 to 5). 

 
Fig. 2. Ascaridia galli – posterior extremity– lateral 
view, cuticular transversal striations, SEM image 

(original) 

Fig. 3. Ascaridia galli – posterior extremity of 
male– ventral view, SEM image (original) 

 
Fig. 4. Ascaridia galli – anus, anal papillae, SEM 

image (original) 

 
Fig. 5. Ascaridia galli – preanal sucker, caudal 
alae, anus, anal papillae, SEM image (original) 

Heterakis gallinarum were taken from the lumen of the cecum from 
chickens (Gallus gallus domesticus). After examination by classic microscopy it 
was observed that when the nematode is freshly taken has muddy white color, and 
the anterior extremity is dorsal curved. The body is thinned at both extremities, but 
more evidently at the posterior extremity. On the body’s lateral sides, almost on its 
whole length, it has two cuticular allae. 
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Heterakis gallinarum it is probably the most known nematode that parasites 
a wide range of poultries, being commonly identified in households. 

The three small lips, equal as dimension, surrounding the oral opening in 
not easily observable with the optical microscope, though typically esophagus is 
facile to be distinguish. The acquired adults’ sizes have a range of 13 mm the male 
and 17 mm the female. 

The male has a straight and thinned caudal extremity (fig. 7, 8) being 
laterally winged by two allae well marked, and sustained by 12 paires of papillae 
where: two pedunculated, ribbon-like, shorted precloacal pairs and another six 
postcloacal pairs, two pairs of sessile and four pedunculated pairs. The precloacal 
sucker is rounded, having an approximate 90 µm diameter, being surrounded by a 
chitinous inner. The spicules are very unequal and dissimilar. 

 
Fig. 7. Heterakis gallinarum– posterior extremity, 

caudal allae, SEM image (original) 

 
Fig. 8. Heterakis gallinarum– precloacal sucker with 

chitinous inner, caudale papillae, SEM image 
(original) 

Acuaria (Cheilospirura) hamulosa was acquired from under the 
corneous layer of gizzard cardia area and /or pyloric area where the cuticula is 
foldable, at the chicken respectively. 

Cheilospirura hamulosa (fig 9 to 11), has a shiny color, the transversal 
ridged cuticula, has two large triangular lateral lips, four cuticular cordons double, 
irregular waved that extends themselves towards posterior end (2/3 from body 
length).  
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Fig. 9. Cheilospirura hamulosa – anterior extremity 

(original) 

 
Fig. 10. Cheilospirura hamulosa – anterior 

extremity, ventral view (original) 

 
Fig. 11. Cheilospirura hamulosa – anterior 

extremity transversal striated, cuticular cordons 
(original) 

Cordons do not anastomose or 
recur anteriorly and are characteristic of 
this species. Males have a maximum 
length of 19 mm and females have 25 
mm length. 

At the caudal extremity can be 
observed the tail tight curled with two 
big caudal allae to the males and at the 
female the vulva is slightly disposed 
posterior of the middle of the body, the 
tail is sharp. At a close-up examination, 
the nematode can be observed at the 
parasitical place, after detaching the 
corneous cuticula.  

If the examination it achieved superficially and the corneous cuticula of the 
gizzard is quickly detached the worms superficially disposed can adhere to it and 
so they can be removed. 

Because of this it is necessary an easy cut of cardia area and/or pyloric 
area in order to distinguish the worms. 

To point out the eggs without certain value of diagnostic, it can be done a 
slide print with gizzard, in case of parasitism exactly, with the region where adults 
where extracted. 

In the same time there were acquired tapeworms from the same poultry as 
the nematodes where collected from, for the SEM examination. The acquiring of 
cestodes implies some difficulties as parts of individuals can be collected, 
especially proglotid chains. The scolex is collected carefully that is one of the main 
parts for a quick identification of the genus where the cestode parasite is framed. 

According to the determination keys, after classical microscopy 
examination, there were performed few SEM images to the three species of 
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parasite cestodes from chicken guts such as: Railietina cesticillus, R. 
echinobothrida and R. tetragona. 

It is necessary to specify that R. echinobothrida sample and not only, 
suffered an unneeded degradation process thereby the quality of images is not the 
best of what we wanted. 

The process of degradation appeared due to the distance between the 
acquiring moment and the SEM examination. For such an experiment there is a 
need of multiple photographed samples in order to acquire high quality images. 

Because of impartial reasons the author had have not the possibility of 
examining a large number of samples by SEM.  

On the following images anterior extremities of the three cestodes we 
talked above are presented, were can be seen the main morphological characters. 

The tapeworm Raillietina cesticillus were it can be seen the anterior 
extremity with the scolex, neck region and immature proglotids is showed in the 12, 
13, 14 images. The scolex might be described as a globular appearance using the 
classical microscopy, ranging between 300 - 600 µm. The four small, weakly 
developed, unarmed with thorns suckers can be observed quite easily. The scolex 
of the individual subjected to SEM was without rostrum, so the characteristic 
cuzinet cannot be observed. 

 

 
Fig. 12. Raillietina cesticilus – anterior extremity 

(original) 

 
Fig. 13. Raillietina cesticilus – scolex and neck 

region (original) 
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Fig. 14. Raillietina cesticilus – anterior extremity, ventral view (original) 

In the 15, 16 images it is shown the tapeworm Raillietina echinobothrida 
were can be observed the scolex with the suckers and rostrum. The scolex has 
rounded, armed, suckers and rostrum also armed with hooks. 

 

 
Fig. 15. Raillietina echinobothrida – scolex and 

neck region (original) 

 
Fig. 16. Raillietina echinobothrida – suckers and 

rostrum (original) 
Tandon and all [13] have shown that the entire surface of the Raillietina 

echinobothrida’s body is covered with fine, dense microtriches that give the 
parasite a velvet-like, silky aspect. Both the scolex surface and suckers’ tegument 
are covered with dense microtriches. The microtriches from the neck region are 
thin having sharpened extremity. The surface of strobila is covered with thick, cone-
shaped, unidirectional microtriches. 

Ba and all [1] considers that scale-like thorns on the rostrum of R. 
echinobothrida, R. cesticillus, R. tetragona, Cotugnia poliacanta species represents 
a new diagnostic criteria for Davaineidae. 

The Raillietina tetragona tapeworm to whom it might be seen the scolex 
with suckers and rostrum but also the neck region it is shown in the 17, 18, 19 
images. 

The scolex has rostelum armed with hooks arranged in one or two rows. 
The suckers are oval shaped armed with minute hooks. 
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Fig. 17. Raillietina tetragona – scolex and neck 

region (original) 

 
Fig. 18. Raillietina tetragona – scolex, ventral view, 

rostelum and suckers (original) 

 
Fig. 19. Raillietina tetragona – scolex with suckers and neck region (original) 

 
Conclusions 

 
1. SEM represents a modern method which may clarify some aspects 

regarding the morphological elements used in the identification of the 
helminth species. 

2. SEM has been used in Romania for the first time in the morphological 
characterization of some helminthes parasite in poultry. 

3. The classic microscopy, combined with SEM, may make evident 
morphological aspects which are only described or drawn within the 
literature of specialty, and sometimes they can be hardly associated to the 
aspect of helminths.  

4. The making evident through SEM of the main morphological characters of 
diagnosis of some helminths parasite in poultry represents an important 
step for the knowledge and helminths evolution along time.  

 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLI, 2008, TIMIŞOARA 
 

 410  

Acknowledgments 
 

Special thanks to Professor Petr Horak for helpful for allowing access to 
SEM Laboratory from Charles University, Prague. 

 
References 

 
1. Ba, C.T., Sene, T., Marchand, B., Parasite. 1995, 2 (1):63-67. 
2. Boch, J., Supperer, R., Veterinarmedizinische Parasitologie, Ed.Verlag Paul 

Parey, 1983. 
3. Bowman, D.D., Parasitology for veterinarians, sixth edition. Ed. W. B. 

Saunders company, 1995. 
4. Bussieras, J., Chermete, R., Abrege de parasitologie veterinaire, fascicule 

III, Helminthologie, Ed. R. Rosset, 1992. 
5. Calnek, B.W., Diseases of Poultry. Tenth Edition. Ed. Iowa State University 

Press, 1997. 
6. Duggal, C. L., Kaur H., J. Punjab Acad. Sci., 2000, 2, 161–163 
7. Euzeby, J., Les maladies vermineuses des animaux domestiques et leur 

incidences sur la pathologie humaine, tome premier, maladies dues aux 
nemathelminthes, fascicule premier, Ed. Vigot Freres, Paris, 1961. 

8. Euzeby, J., Les maladies vermineuses des animaux domestiques et leur 
incidences sur la pathologie humaine, tome premier, maladies dues aux 
nemathelminthes, fascicule deuxieme, Ed. Vigot Freres, Paris,1963. 

9. Euzeby, J., Les maladies vermineuses des animaux domestiques et leurs 
incidences sur la pathologie humaine. Tome II. Maladies dues aux 
plathelminthes. Fascicule premier: Cestodoses. Ed. Vigot Freres, Paris, 
1966. 

10. Khalil, L.F., Jones, A., Bray, R.A., Keys to the Cestode Parasites of 
Vertebrates. Ed. CAB International, 1994. 

11. Skryabin, K.I., Key to Parasitic Nematodes, vol. 1, Spirurata şi Filariata, 
Ed. E J. Brill, 1991. 

12. Skryabin, K.I., Key to Parasitic Nematodes, vol. 2, Oxyurata şi Ascaridata, 
Ed. E J. Brill. 1991. 

13. Tandon, V., Pal, P., Roy, B., Rao, H.S.P., Reddy, K.S., Parasitol. Res. 
1997, 83, 492-498. 

14. Wongsawad, C., Rivista Di Parassitologia, 1998, Vol. XV(LIX), 281-289. 
15. ***http://mse.iastate.edu/microscopy/whatsem.html consultat 10.08.2006 
16. ***http://ro.wikipedia.org consultat 10.08.2006 
17. ***http://www.dsp.kvl.dk/picture.htm consultat 5.05.2003 
18. ***www.paru.cas.cz/helminti/ Eucestoda.html consultat 10.08.2006 

 
 


