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Abstract :Serratospiculum species was diagnosed in thoracic cavity and air sacs of 15
starlings, with a percentage of 30% out of 50 starling birds examined for the first time in
Mosul city/Iraq. Numbers of adult white worms were detected in the thoracic cavity ranging
from 3-20 worms with mean intensity was 7.9. Large numbers of embryonated eggs
were detected in the impression smears from the respiratory tract and uterus of worms
measuring 52.4x25.93 um with ranging 50-55x25-28.5 um. These worms were characterized by
possessing cuticular orientation, particularly in the anterior end. The female's posterior end is
pointy, and her uterus is packed with a huge quantity of eggs. Moreover, the male's posterior
end is characterized by the presence of spicules and papillac. At gross examination air
saculitis and pneumonia were the most common lesions in infected birds. Histologically,
embryonated eggs, adult worms with mild focal hemorrhage, mild myocardial degenerative
changes, congestion of blood vessels and focal infiltration of lymphocytes, and plasma cells
were diagnosed in the myocardium and lung tissues.
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Introduction spreading Serratospiculum spp in some
populations (4).

Filariid nematodes of the Serratospiculum

genera, order Splrurlda’ super famlly The life CYCIC of Serratuspiculum Spp i
Diplotriaenoidea, Family Diplorioenidae indirect, birds are the final hosts, and the
parasitize the air sac of birds as an incidental arthropods, especially beetles, species of
or clinically significant infection (1). wood louse, and grasshoppers, are
Serratospiculum species have been recorded intermediate hosts (1). After the copulation,
in  several falconiformes and non- the females of Serratospiculum spp deposit
falconiformes species (2,3).Pigeons and their embryonated eggs in the air sac and
other prey species have been proposed as then passed to the lungs to be coughed up
possible paratenic hosts important in and swallowed by the bird. Embryonated
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eggs are passed in the feces and are ingested
by intermediate hosts, and developed larval
stages (L1-L3) within the adipose tissue,
when the birds eat the intermediate hosts, L3
penetrates the proventiculus and migrates to
the air sac and lungs, and develops into adult
filarial worms (5).

Serratospiculum species are considered non-
pathogenic by some researchers (6), while
others recorded cases of diseases and death
(7,8). Pathogenicity of this parasite is still
recorded; clinical cases are few, and the
Serratospiculum does not appear to be
pathogenic in light infections (9). However,
clinical signs include, dyspnea, lethargy,
anorexia reduced fight performance,
pharyngeal plagues vomiting, and in heavy
infection death may occur (1).

Starling (Sturnus vulgaris) of the
family sturnidae, order passeriforms, are
native European birds. The occurrence of
parasites is high in starlings, and other
species of birds, particularly during the
spring to autumn and the prevalence of the
parasites depends on several factors such as
diet, age, habits and habitat of the birds (10-
12).

The data about the occurrence of
Serratospiculum species in different species
of birds are limited, and there are no studies
on the presence of this species parasitizing
Iraqi birds. Therefore, this study aimed to
throw more light on the prevalence of
Serratospicunlum sp. in starlings and study
their pathological changes.

Materials and Methods

A total of 50 starlings were examined from
March to June 2019 in Nineveh province. It
was found that 15 of them were infected by
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the nematode Serratospiculum sp. the
nematodes were removed from the thoracic
cavity (trachea, bronchi, lungs, air sacs, and
heart) in post mortem examination, the
intensity of infection was calculated
according to the following equation, the
number of isolated worms divided by the
number of infected birds. The nematodes
were collected and preserved with 70%
ethanol (11). The macroscopic pathological
lesions were recorded. Lactophenol was
used to identify and clear these worms by
adding drops of this solution to the worm on
a glass slide and then examined using a light
microscope.

Impression smears were done from the
uterus of the worms and respiratory tract to
measure the eggs of this worm; an ocular
micrometer was used. Identification of the
worms and eggs occurs according to (13-
15).

Tissue samples (lung and heart) from
infected birds were fixed in 10% neutral
buffered formalin, embedded in paraffin
sectioned at Sum by using microtome, and
stained with hematoxylin and eosin (16- 18)

Results

When 50 starlings were looked at, it was
found that white adult parasitic nematodes
from the genus Serratospiculum had infected
30% (15/50) of them. There were worms in
the thoracic cavity and air sacs, and the birds
had congested pleura, pneumonia, air
saculitis, and mild serosanguinous (tan) fluid
infiltrations (Figl). The mean intensity of
infection was 7.9, ranging from 3-20 worms

(Fig 2).

47



Suleiman, et al.,

Figurel. Presence of adult filarial worms in the thoracic cavity and air sac with congested pleura,
pneumonia, air saculitis and mild serosanguinous (tan.colored fluid) infiltrations.

—

Figure 2: Filarial worms which collected from one starling bird

It is preferable to mention the number of
described worms and put the mean in
parentheses, with a description of male than
female worms and eggs. The mean length of
the genus Serratospiculum was (13.50) cm,
ranging from (12.5-14.5) cm, and this worm
characterized by possessing the cuticular

ormentation particularly the anterior end of
the bosses (Fig3 A, B); the posterior end of
the female is pointed (Fig4) and the uterus
of this worms is filled with large numbers of
eggs (fig5). The posterior end of the male of
this worm 1is characterized by the presence
of spicules and papillae.

Figure 3: (A, B): Anterior end of Serratospiculum genus 10x by using digital camera
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Figure 4: Posterior end of female of species 10x by using digital camera.

Figure 5: Uterus of worm filled with embryonated eggs 10x by using digital camera

The embryonated eggs of thick shelled measuring 52.4x25.93 pum
Serratospiculum spp were diagnosed in ranging from 50-55x25-28.5 pum (Fig6 A,

smears made from respiratory exudate and B).
uterus of female worm, these eggs have
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Figure 6. Embryonated eggs of Serratospiculum spp A- From impression smear of uterus, B-from

impression smear of respiratory tract 4x by using

Air saculitis, congested pleura, pneumonia,
and adult nematodes located in the thoracic

cavity and close to the heart are
characteristics of the Serratospiculum genus'
gross lesions. The histopathological
examination  referred diagnosed the

embryonated eggs in the lung (Fig7), the
presence of the adult female worm with a

digital camera

uterus filled with embryonated eggs in heart
tissue (Fig8), the presence of mild focal
hemorrhage, mild myocardial degenerative
changes, congestion of blood vessels (Fig
9,10,11) and focal infiltration of
lymphocytes, plasma and macrophages cells
in the myocardium and lung (Figl2).
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Figure 7 : Embryonated eggs of Serratospiculum
Magnification .265 X

Bas J Vet Res, 21(4), 2022.

species in the lung tissue staining H&E .
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Figure 8. Adult female of worm with uterus which filled with embryonated eggs staining H&E.
Magnification, 280 X

Figure 9. Adult female of Serratospiculum in the pericardial sac and presence of mild hemorrhage and
mild myocardial degenerative changes staining H&E. Magnification. 110 X
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Figure 10: Mild hemorrhage in the pericardial, mild myocardial degenerative changes and congestion
of blood vessels staining H&E. Magnification. 265 X

Figure 11: mild hemorrhage in the pericardial and mild myocardial degenerative changes and
congestion of blood vessels staining H&E. Magnification. 265 X
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Figure 12. The myocardium of starling bird affected with Serratospiculum worms showing focal
areas of inflammatory cells infiltration staining H&E. Magnification. 110 X

Discussion

Serratospiculum species have often been
reported in falcons from many parts of the
world (19). In this study, the Serratospiculun
genus was diagnosed in Starlings birds, and
this result is the first report about the
presence of Serratospiculum species in
starlings in Mosul city\Irag. This result
agrees with (15), who referred that the
nematodes related to the suborder
Diploriaenoidea parasitize many orders of
birds. Anderson (20) showed the suborder
Diploriaenoidea  uses  paratenic  or
intermediate  hosts to facilitate their
transmission to the definitive host via
predation. The omnivores nature of starlings
may lead to exposure to a wide range of
parasitic organisms (10), and these birds
might feed on beetles, grasshoppers, and
loccasts which contain the infective larva of
these worms (21,22). The mean intensity of
infection was 7.9, ranging from 3-20worms,
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this result agrees with (4), who found
Serratospiculum in the thoracic cavity and
abdominal sac of 25 of the 31(81.6%)
peregrine falcons from the Calabria region
in Italy with mean intensity was 8.7ranging
from 1-35. Also, this result was the
agreement with (14), and they referred that
nematodes of the genus Serratospiculum are
common and usually innocuous inhabitants
of the air sac of several species of a falcon
and when the heavy air sac infections of
these worms are major contributing cause in
the deaths of falcons. Prescott and David
(19) recorded cases of prairie falcons that
died of respiratory disorders were filled with
hindered adult parasites.

The morphological features and
measurements of Serratospiculum worm and
its embryonated eggs were agreement with
(13- 15)
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The macroscopic lesions associated
with infection of the genus Serratospiculum
corresponded with (8,4,13,23), which were
characterized by  alveolitis,  pleural
congestion, and pneumonia, and the
numbers of adult nematodes were present in
the thoracic cavity and heart.

The histopathological examination
was characterized by the presence of the
embryonated eggs in the lung, the presence
of the adult female worm with a uterus filled
with embryonated eggs in heart tissue, the
presence of mild focal hemorrhage, mild
myocardial degenerative changes,
congestion of blood vessels and focal
infiltration of lymphocytes, plasma and

References

Samour, J.H and Naldo J.N. (2009).
Serratospiculiasis in captive falcons in the
Middle East: a review. Avian Med. Surg ,.
15:2-9.

Al-Timimi F, et al. (2009). Incidence and

treatment of serratospiculosis in
serratospiculosis in falcons from Saudi
Arabia. Vet Rec .165:408-4009.

DOI:777284VDIXXX10.1177/1040638718
77728
. Konigova, A,.Molnar, L., Hrckova , G.,and
Vérady,M.,.(2013). The first report of
serratospiculiasis in great tit (Parus major) in
Slovakia.4:254-260. DOI: 10.2478/s11687-
013-0138-y.
. Santoro, M. Kinsella,J.M.,.Galiero,G., Degli
B., Uberti, andAznar,F.J . (2012).Helminth
community structure in birds of prey
(Accipitriformes and in southern Italy.
Journal  of  Parasitology. 98:22-29
DOI: 10.1645/GE-2924.1
. Wernery, R., Y.U.Werner,Y. ,J.Kinne , and
Samour,] (2004) .Colour Atlas of Falcon

Bas J Vet Res, 21(4), 2022.

10.

macrophages cells in the myocardium and
lung, these results were agreement with
(1,23,24). Sever serratospiculosis has been
recorded in multiple species of wild s
raptors a primary (25). These pathological
changes occur due to the direct effect of
these nematodes on the host's tissues.

Conclusion

Based on the results of the present study,
Filariid nematodes Serratospiculum species
were diagnosed for the first time in the
thoracic cavity of starling’s birds in Mosul
city. They caused congested pleura,
pneumonia, and air saculitis.

Medicine. Schlutersche Verlagsgesellschaft
mBH & Co., Hannover .. 102-105.

Zucca, P. (2003).Parasitic diseases, in:
Avian Medicine. 2nd ed. Samour J. (ed.),
Elsevier Science Limited, Edimburgh...219-
245

Ackerman, N., Isaza.,R., Greiner,e ,and
Berry ,C.R.  (1999). Pneumocoelon
associated with Serratospiculum amaculata
in a bald eagle. College of Veterinary
Medicine Journal.33:351-355.
https://doi.org/10.1111/1.17408261.1992.tb0
0159.x.

Kocan, A.A and Gordon. ,L.R .(1967).Fatal
air sac infection with Serratospiculum
amaculata in a prairie falcon. Journal of the
American Veterinary Medical Association.
169:908. PMID: 977459

Smith, S.A.(1993). Diagnosis and treatment
of helminthes in birds of prey, in: Raptor

Biomedicine. Redig P.T., Cooper IJ.E.,
Remple J.D., Hunter D.B. (Eds),
Minneapolis, University of Minnesota
Press..21-27

Hair, J.D,and Forrester, D.J.(1970). The
helminth parasites of the
Starling(Sturnusvulgaris L.): A checklist and

54


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.2478%2Fs11687-013-0138-y
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.2478%2Fs11687-013-0138-y
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1645%2FGE-2924.1
https://doi.org/10.1111/j.17408261.1992.tb00159.x
https://doi.org/10.1111/j.17408261.1992.tb00159.x

11.

12.

13.

14.

15.

16

17

18

Suleiman, et al.,

analysis. American midland naturalist. 83
(2): 555-564. DOI:10.2307/2423962
Mohammad ,Z.A (2020). Some chewing lice
(Phthiraptera) species as ectoparasites
infested aquatic birds with a new record of
three species from Al-Sanaf marsh/southern
Iraq. Iraqi journal of veterinary sciences
.34(1):173-180.

Mohammed , N.H. (2020).Study on the
blood protozoa in geese .Iraqi journal of
veterinary medicine. 34(1):23-27
DOI:10.33899/1jvs.2019.125499.1028
LaMann,G.V. (2010). Veterinary
parasitology. Nova science publishers, Inc :
97-99.

Wettere, A,J.V., Kurz J.P.,.Wilheln ,A., and
Jpsen, J.D (2018). Opisthotonos and
unilateral hydrocephalus associated with
aberrant migration of Serratospiculum sp.or
Serratospiculoides sp. In a prairie falcon .
Journal of  veterinary diagnostic
investigation,.30(5):770-775. Doi :10. 1177
/1040638718777248

Yofhino, T, N.Hama ,N .,Onuma , M.
Takagi,M., Sato , K., Matsui,S ,Hisaka , M.,
Yanai T., Ito H., , Urano ,N.,Osa ,Y., and
Askava, M.(2014). Filarial nematodes
belonging to the suporders Diplotriaenoidea
and Aproetoidea from wild and captive birds
in Japan. Science journal of graduate school
of rakuno gakuen university. 38 (2);139-148.
.Luna, L.G. (1960). Manual of histological
staining methods of the armed forces
Institute of pathology. 3rd ed., New York.
Mcgraw itill book company.

.Abbas HM and Ahmed JA.
(2021).Histopathological study of ovarian
and uterine tumors in the reproductive
system of ovine in south of Iraq .Basrah
J. Vet .Res..20(1):8-23.

.Shadood HM and Najem  HA.
(2021).Clinical,pathological and molecular
study of newcastledisease in layers farms in
Basarh,Iraq.Basrah ~ .J.Vet.Res.20(1):105-

Bas J Vet Res, 21(4), 2022.

19

20

21

22

23

24

25

121.

Prescott , W and David,G (1972).Air sac
parasites of the genus Serratospiculum in
falcons. Journal of Wildlife Diseases.
8(2):165-168.:https://doi.org/10.7589/0090-

3558-8.2.165.

Anderson, R.C.. (1992).Nematode parasites
of werehrates.Their development and
transmission 2" edition , Wallingford
,UK,CABI Publisling. 650pp.

Yong, E.A.,Cornish , T.E., and Little ,S.E
(1998)Conicomitant mycotic and verminous
pneumonia in ablue jay from Georgia .
JWild  .Dis. 34:625-628. Doi:
10.7589/0090-3558-34.3.625

Santoro, M.D , Alessio ,N., Di Prisco F.,
Kinsella ,J.N., Barca L., Degli Uberti .,B,
Restucci,B.,, Martano M. S., Troisi
,G.Galiero, and. Veneziano,V (2015) . The
occurrence and pathogenicity of
Serratospiculum tendo (Nematoda:
Diplotriaenoidea) in birds of prey from
southern Italy. Journal of Helminthology. 1-
4. doi:10.1017/50022149X15000139.

Green ,C.H. , Gartrell, B.D. , Charleston, W
A. G. (2006).Serratospiculosis in a New
Zealand falcon (Falco  noveseelandiae . N
Z.VET J..54:198-201.

Tarello,W.(2006).  Serratospiculosis  in
falcons from Kuwait: incidence,
pathogenicity and treatment with

melarsomine and ivermectin. Parasite.3: 59-
63. Article available at http://www.parasite-
journal.org or http://dx.doi.org/
10.1051/parasite/200613105.

Hawkins ,M.G, Couto, S., Tell, L.A.
,,Joseph,V | Lowenstine , L.J.
(2005).Atypical parasitic migration and
necrotizing  scarl  myelitis due to
Serratospiculum amacilata in a prairie falcon
(Falco Mexicans ) .AVIAN Dis. 45:276-283.

55


http://dx.doi.org/10.33899/ijvs.2019.125499.1028
https://doi.org/10.7589/0090-3558-8.2.165
https://doi.org/10.7589/0090-3558-8.2.165
http://dx.doi.org/%2010.1051/parasite/200613105
http://dx.doi.org/%2010.1051/parasite/200613105
https://ucdavis.pure.elsevier.com/en/persons/lisa-a-tell
https://ucdavis.pure.elsevier.com/en/persons/linda-j-lowenstine

Suleiman, et al.,

293030 b ASerratospiculum (sl duadis Ay
Cmn (galaa Jla e badl Glalu 4l ¢ Glasks 2ile ¢la)

L) Juasall cJuagall daala cHlanl) lall duIS Ay jgaall sbal) g b
bl
On %0304y Lyl 1gyy 154 Ldlsell Guls¥ly (graall ciugaill  ASerratospiculum sp - 53gy Cradl
@l Cisaill & A lual sael e RS &L Ghall [deasall dne 8 Be J5Y Gasnde 05335 50 gsans
Glacad) Glah 3 Liinall sl o 5SSl e 2 5 WS 8350 20-3 0w zoli Gy 7.9 hawgia
Bagall s ijuai .28,5-25X55-50 #sli (6240525.93x 52.4uli 5aall anyy Al LA (e Syeasdl)
Sach Uhias 58 ol s2a a9 duae cuilsa G\f)d Aaalall Ll Ll daalay) gl & dald (salall asll LSl
ST e @5lly Adlsell LYY Gl IS L ladally o) apage S Adlal) Bl Cinds sl (e B
Chtd (5 iy ae Ll Glually diad) Gagll (e & baawd Alad) el 4 sl daball Y
Aliac daad] (8 LoDl WAy duglialll LA #Lily disedll ducg¥) oliialy il dliac 3 ddid 4uusi iyt
L3l lal)

3303 sl (oS Serratospiculum :aalidal) el

Bas J Vet Res, 21(4), 2022. 56



