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Abstract

Background and aim: Dictyocaulus filaria is a threadlike worm that lives in the airways of the lungs in sheep and
goats and can lead to pneumonia. In November 2022, a report of emaciation, anorexia and, weakness with frequent
coughs in a flock of 145 sheep (including 30 males and 115 females) located in the city of Miyaneh (East Azarbaijan
province) was reported to the private sector veterinary clinic.

Materials and Methods: During the necropsy of two dead sheep, and by cutting the air ducts and lung tissue, a large
number of milky white worms were observed in the bloody secretions of the pulmonary ducts, and the smaller ducts
became inflamed due to cellular infiltration and the ducts were filled with bloody exudate. The isolated worms were
placed in 70% alcohol and were examined morphologically in the laboratory using an optical microscope.

Results: Dictyocaulus filaria worms were diagnosed. Male worms were 5.4-6.8 cm and females were 7.5-8.4 cm long.
The uterus of the female worm was full of eggs containing larvae, approximately 95-110 x 52-65 p. Infected sheep
were treated orally with levamisole at a dose of 7.5 mg/kg.

Conclusion: The present article is the first report of contamination and loss of sheep due to Dictyocaulus filaria in the
field in East Azarbaijan province, Iran. Regular and strategic antiparasitic therapy should be performed using broad-
spectrum antiparasitic drugs in small ruminants.
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Dictyocaulous filaria in sheep

Introduction

Lungworm infection of sheep and goats generally
called verminous pneumonia or parasitic bronchitis, is
caused by infection  with  Dictyocaulus,
Protostrongylus, Cystocaulus, and Muellerius worms.
The adult Dictyocaulus filaria lives in the airways of
the lungs. The length of the male is 25-80 mm and the
female worm is 43-112 mm. The life cycle of
Dictyocaulus filaria is direct, with the first stage larva
(L1) being excreted from the animal's feces and its
transformation into the third stage larva (L3) in the
pasture. Parasite larvaec become infectious in humid
conditions and at a temperature of 27 °C within a
week. The host is infected by eating the third-stage
larva during grazing, and then adult male and female
worms settle in the airways of the lungs, and the
female worm lays eggs containing larvae. First-stage
larvae are released in the digestive tract and then
excreted from the animal's feces. The conducted
investigations show that the most common lungworm
of sheep in Iran is Dictyocaulus filaria (Skerman et
al., 1970). Parasitic pneumonia outbreaks occur
mostly in autumn and early winter seasons because
larvae tend to have low temperatures (Panuska,
2000).

The severity of the infection depends on the extent
of contamination of the pastures, the number of
swallowed larvae, and also the host's safety
conditions (Nashiruddullah et al., 2007; Kebede et
al.,2014).

Infection is more in young animals or livestock
with previous or underlying diseases. Worms in the
airways increase the secretion of mucus and
inflammation of the mucous layer, bronchitis and
eosinophilic pneumonia, which is accompanied by
blockage of the respiratory bronchioles and as a
result, symptoms such as cough, dyspnea, fever, loss
of appetite, poor growth rate, increased respiratory
sounds, weakness, fatigue, grounding, emaciation are
observed and can eventually lead to the death of the
animal (Elsheikha & Khan, 2011; Holzhauer et al.,
2011; Forbes, 2018).

A harsh respiratory sound is heard on chest

auscultation, and secondary bacterial infections may
appear as a result of the infection (Sargison, 2016).
In the necropsy, milky white long thread-like worms
were observed in the airways with frothy blood
secretions in the respiratory tracts, inflammation of
the airways, and obstruction of the lung airways. This
case report is the first report of deaths in sheep flocks
due to Dictyocaulus filaria in East Azarbaijan
province.

Case report
Clinical history

Firouzivand

In November 2022, cases of thinness, anorexia
and weakness along with frequent coughs were
reported to a private veterinary clinic in a herd of 145
sheep (including 30 males and 115 females) located
in Miyaneh city.

By referring to the place and taking a history, it was
determined that two sheep died the other day due to
severe weakness and disease, and 17 of the existing
sheep had symptoms of excessive weight loss, cough,
bilateral nasal secretions, lethargy, and loss of
appetite. Five of the female sheep were stuck on the
ground and their body temperature dropped below 37

°C and they were unable to stand up.

Necropsy

During the necropsy of two dead sheep, and after

inspecting all the organs, the lung was inspected, and
by cutting the air ducts and lung tissue, a large
number of milky white worms were observed in the
bloody secretions of the pulmonary ducts, the smaller
ducts became inflamed due to cellular infiltration and,
the ducts were filled with bloody exudate (Figure
1A).
The isolated worms were placed in 70% alcohol and
were examined morphologically in the laboratory
using an optical microscope, and Dictyocaulus filaria
worms were diagnosed (Soulsby, 1982). Male worms
were 4.5-6.8 cm and females were 4.8-7.5 cm long.
At the anterior end, a small mouth with relatively
small lips was observed. The posterior end of the
female is narrow and, the male has a copulatory bursa
with two brown spicules (Figure 1B and 2A). By
inspecting other parts of the lung, no other worms
were found. The uterus of the female worm was full
of eggs containing larvae, approximately 95-110 X
52-65 pt (Figure 2B).

Then, the other herd animals were treated orally
with levamisole (Rooyan darou, Iran; at a dose of 7.5
mg/kg), and the treatment was repeated two weeks
later. After about four weeks, recovery was observed
in the animals. It should be mentioned that during the
treatment, one sheep died due to the severity of the
symptoms.

Discussion

Dictyocaulus  filaria is the most common
lungworm of small ruminants in the world, and
besides making the animal sick, it causes death and
significant economic losses (Panuska, 2006; Borji et
al., 2012).

Severe cough, weak physical conditions, anorexia,
grounding, and death were observed in sheep in the
autumn season in East Azarbaijan province.
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Figure 1. A) Dictyocaulus filaria in sheep lung. B) Posterior part of a female.
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Figure 2. A) Posterior part of male worm with copulatory bursa and spicules. B) Eggs containing larvae inside the female worm
are indicated by arrows.
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The area is located at altitude of 1635 m above sea
level and on the slopes of the mountain with a cold
and moderate climate. The research conducted in Iran
shows that the prevalence of Dictiocaulus is low in
spring and summer and more in autumn and winter
(Borji et al., 2012; Hashemi et al., 2011).

According to the Tewodros report (Tewodros,
2015), the infection is higher in autumn and winter.
The symptoms of the disease vary from one animal to
another, however, the symptoms in young animals are
mostly associated with cough and emaciation. Sheep
of any age can be infected with parasites.
Dictyocaulus filaria infection leads to cough, weight
loss, destruction of the respiratory system, and even
death (Rather et al., 2022). In the necropsy of the
sheep, the lungs were congested and had bleeding
spots. The bronchi and bronchioles were full of
foamy blood exudate and contained many long white
threadworms (Figure 1A).

The previous studies on the prevalence of
lungworm infection in sheep and goats in Iran were
based on slaughterhouse inspection, Baermann
method and fecal flotation. The highest and lowest
prevalence of Dictyocaulus filaria infection in sheep
%56 and %0.1 has been reported respectively (Zafari
et al., 2022). In slaughterhouse surveys conducted in
northwest Iran, the rate of Dictyocaulus infection
varied from 0.1 to 34% (Nematollahi & Moghaddam,
2009). This difference can be due to differences in
weather conditions, age and health status of the host,
and other parasitic infections.

To the best of our knowledge, the present article is
the first report of contamination and loss of sheep due
to Dictyocaulus filaria in the field in Iran.

According to the researchers' report, special
treatment measures should be taken to control and
manage worm parasites (Asmare et al., 2018). In the
present study, levamisole drug was used to treat the
infected herd and it showed that it is an effective drug
for treatment. This drug can also be used to prevent
the spread of disease.

Conclusion

Lungworm control is very important because L3
larvae can be spread by wind and even survive for
long periods in the soil. Therefore, appropriate
antiparasitic treatments at specific intervals can
greatly reduce the contamination of pastures by L3
larvae (Ploeger, 2002).
Regular and strategic antiparasitic therapy should be
performed using broad-spectrum antiparasitic drugs
in small ruminants. The use of benziamidazole,
levamisole, and ivermectin drugs in susceptible areas
(high and humid), especially in young animals, and
checking for lung parasites should be on the agenda.

Firouzivand

Acknowledgments
Not applicable.

Conflict of interest statement
The authors declare no conflicts of interest.

Ethical approval
Not applicable.

References

Asmare K., Sibhat B., Haile A., Sheferaw D., Aragaw
K., Abera M. and Wieland B. Lungworm infection
in small ruminants in Ethiopia: Systematic review
and meta-analysis. Vet Parasitol Reg Stud
Reports, 2018; 14: 63-70.
doi:10.1016/j.vprsr.2018.08.003.

Borji H., Azizzadeh M., Ebrahimi M. and Asadpour
M. Study on small ruminant lungworms and
associated risk factors in northeastern Iran. Asian
Pac J trop med, 2012; 5(11): 853-856.
doi:10.1016/S1995-7645(12)60159-X.

Elsheikha HM. and Khan HA. Essentials of
veterinary parasitology. Ist ed., UK: Nottingham,
2011.

Forbes A. Lungworm in cattle: epidemiology,
pathology and immunobiology. Livesto, 2018;
23(2): 59-66. doi:10.12968/1ive.2018.23.2.59.

Hashemi S., Eslami A., Vosogh H. and Kakekhani S.
Study on the prevalence of lungworm infection in
the sheep and got in Boroujerd slaughterhouse. J
clin res large anim, 2011; 5(1): 61-65. (In Persian)

Holzhauer M., Van Schaik G., Saatkamp HW. and
Ploeger HW. Lungworm outbreaks in adult dairy
cows: estimating economic losses and lessons to
be learned. Vet Rec, 2011; 169(19): 494.
doi:10.1136/vr.d4736

Kebede S., Menkir S. and Desta M. On farm and
Abattoir study of Lungworm infection of small
ruminants in selected areas of Dale District,
Southern Ethiopia. Int J Curr Microbiol Appl Sci,
2014; 3: 1139-52.

Nashiruddullah N., Darzi MM., Shahardar RA.,
Kamil SA., Mir MS. and Mir M. Pathology of
spontaneous Dictyocaulus sp. infection in hangul
(Cervus elaphus hanglu), sheep and goat. J Vet
Parasitol, 2007; 21(1): 37-40.

Nematollahi A. and Moghaddam, GH. A survey an
annual infestation of sheep with lungworms based
on fecal test and slaughterhouse study in Tabriz. J

1100


https://doi.org/10.1016/j.vprsr.2018.08.003
https://doi.org/10.1016/j.vprsr.2018.08.003
https://doi.org/10.1016/S1995-7645\(12\)60159-X
https://doi.org/10.1016/S1995-7645\(12\)60159-X
https://doi.org/10.12968/live.2018.23.2.59
https://doi.org/10.1136/vr.d4736
https://doi.org/10.1136/vr.d4736
https://joavm.kazerun.iau.ir/article-1-151-en.html

[ Downloaded from joavm.kazerun.iau.ir on 2025-12-01 ]

Dictyocaulous filaria in sheep

Vet Res, 2009; 64(4). (In Persian with English
abstract)

Panuska C. Lungworms of ruminants. Veterinary
Clinics: Food Anim Pract, 2006; 22(3): 583-93.
doi:10.1016/j.cvfa.2006.06.002.

Ploeger HW. Dictyocaulus viviparus: re-emerging or
never been away? Trends parasitol, 2002; 18(8):
329-332. doi:10.1016/S1471-4922(02)02317-6.

Rather MA., Hamadani A., Shanaz S., Shah R. and
Nabi N. Outbreak of lungworm infection in
yearling sheep-A case report. Bhartiya Krishi
Anusandhan  Patrika, 2022; 37(1): 94-96.
doi:10.18805/BKAP439.

Sargison N. The unpredictable epidemiology of
Dictyocaulus viviparus lungworm infection of
cattle. Vet Irel J, 2016; 6(7): 387-391.

J Altern Vet Med 2023; 6(18): 1097-1102

Skerman KD., Shahlapour AA., Eslami AH., Eliazian
M. Anthelmintics for Dictyocaulus filaria in
sheep. Arch. Razi Inst, 1970; 22: 177-185. doi:
10.22092/ARI1.1970.108681.

Soulsby EJLH. In Helminths, Arthropods and
Protozoa of Domesticated Animals. 7th ed.,
London: Bailliere Tindall, 1982; pp: 262-268

Tewodros AE. A review on: lungworm infection in
small ruminants. World J Pharm life sci, 2015;
1(3): 149-159.

Zafari S., Mohtasebi S., Sazmand A., Bahari A.,
Sargison ND. and Verocai GG. The Prevalence
and Control of Lungworms of Pastoral Ruminants
in Iran. Pathogens, 2022; 11(12): 1392.
doi:10.3390/pathogens11121392.

1101


https://doi.org/10.1016/j.cvfa.2006.06.002
https://doi.org/10.1016/j.cvfa.2006.06.002
https://doi.org/10.1016/S1471-4922\(02\)02317-6
http://dx.doi.org/10.18805/BKAP439
http://dx.doi.org/10.18805/BKAP439
https://doi.org/10.22092/ari.1970.108681
https://doi.org/10.3390/pathogens11121392
https://doi.org/10.3390/pathogens11121392
https://joavm.kazerun.iau.ir/article-1-151-en.html

VA o ko | #0593 1FoY 3wl | 030l (S pa0ld b alono

J 0 AV M 290 I

Journal of
Alternative Veterinary Medicine w amichesd vty
joavm.kazerun.iau.ir ng;ﬁ?:f”“ch

O & Jlod Olwiiwes 40 Dictyocaulus filaria o1 o £guis
Ol pf
FA9 (53908 Dein
Ol (08 ¢ oDt 53T ol (Ohs ol 5 I pm 5L 03 5

VEXPND iy el VBB 1l Sl VBT BN I 5

S>>

-

Jloole OUT 55355 & 1 S5 & e IG5 oo 5 A o (S5 2 5 S (S5 Sl 03 4 Sl S8 i 0,57 150 o 5875805 130D 9 dio )
53 @dly (eale A § N0 5 5 ki S Jald) diin S ol 180 S 6K s 5 S slad b ol jan Cans 5 olgmil o s 2Y Sl 18 VF
A 0313 o gt Sy (S eals SIS 4 (B0 Ol 53T Oll) il Ol g

i 5y s p ST (63L5 3lad cary SBL 5 alp Solre S35 2 hp pll b g ek il Ol S 51 Ty 93 LS WIS e 55 B9 9 Slge
o (slga S 2 59T 0 35 Dl 3 51 9 cogile (ko 2Lt s & 28587 (ol 5 03 8 odlalin (g ) ol 30T O35 Dol 5 0 53 6
b 8 513 anlllan 350 (655 8wy Son alo sy ils iy i 51 o2 Le5T 53 5 Lk elazl 3 Ao ys Ve SN )3 e

ON=F/A o3le slap 8" sb 5 e Sle B0 =A% 5 (slap S Jsb s 031> jadeis LS S S5 (5P Sl edd I clgs S A8l
Uzl sl 5ol 31 eslizal b o3 JT Ol & s g1 05 S0 OY=FO 3 35 ,Sen 4811+ 031 4 Ly 5 51 55 (5 Glapss 5l esle oS 0 3y e Sl
s B 513 0lys 3550 St O s ¢l> 055 c,fﬂ:f A bl pf e OV 555

S s laileya. L8l g (F,5 Ol )3T Ol )3 LSS S 5205 15 s & Sl 5 (ST 18 ool il (g 308 5 4o
358 plowil 8 ST OB S ) it 53 Caall ey (S 5 (sl ol S oozl b syl 8551l 5 e

Ol ickzinsS vt 5" el joaly) el DS o5 0255 1G0T S0 319

NN NN NN NN SN NN NN NN NN NS NN NN NN NN NN NS NN NN SN NN NN NN NN NN NN NN NN NN NN NSNS NN NN NN NN NN NN ENEEEEEEEEEEE,

MY VO F ALY o Sl (S als b dloms 01l 2 s Ol 8 s Dictyocaulus filaria g\ peo g o5 5 55553 < sin

»

emmEEE
4nmmms

[ Downloaded from joavm.kazerun.iau.ir on 2025-12-01 ]

Ol 8o ¢ podal ST o8l cOUSo L3¢5 s 3w 57l 09,5 i) pan ockives 37
Orcid: https://orcid.org/0000-0001-5620-7260 Email: yaghuob_firoozi@yahoo.com 1102



https://joavm.kazerun.iau.ir/article-1-151-en.html
http://www.tcpdf.org

