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Description of the Nematode Dirofi laria repens (Nematoda, Onchocercidae) Parasitic in Dogs in 
Ukraine. Yevstafi eva, V.,  Stybel, V.,  Melnychuk, V.,  Gutyj, B.,  Leno, M.,  Kravchenko, S.,  Kyrychko, 
O., Dmitrenko, N.,  Syzonenko, N. & Opara, N. — Dirofi lariasis is a zoonotic disease of domestic and wild 
carnivorous animals and humans. Subcutaneous migration of the parasite Dirofi laria repens Railliet  & 
Henry, 1911 can lead to the local swellings with changeable localization. In humans, this parasite can 
cause the damage of lungs, male genitalia, and eyes. Th e range of D. repens is constantly spreading to 
new areas, and, considering the zoonotic potential of this parasite, it is important to widen the existing 
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data concerning the morphology of D. repens. Present study provides the morphometric description of 
nematodes D. repens, obtained from subcutaneous tissue of dogs in Ukraine. Th e aim of this study was 
to make an accent on the key features for performing the identifi cation of parasites of this species. For 
males, 27 morphometric traits were identifi ed, characterising the total size of the body and the esophagus, 
the thickness of the cuticle in the region of the mouth opening, the localisation of the nerve ring and the 
cloaca, the morphological structure and metric parameters of the spicules, and the length of the tail. For 
females, 18 morphometric traits were identifi ed that, in addition to the common parameters, characterise 
cuticle thickness in the region of the vulva, localisation of the vulva and anus, body width in the regions of 
the anus and vulva, and tail length. Th is report widens the existing data on the morphological and metric 
characteristics of nematodes D. repens.
Key  words :  Dirofi laria repens, nematodes, identifi cation, morphometry. 

Introduction
 

Among the agents of transmissive zoonotic nematodoses, Dirofi laria repens Railliet & Henry, 1911 
(Nematoda, Onchocercidae) plays a signifi cant role in the negative impact on human health (Pampiglione et 
al., 2001; Otranto et al., 2011; Pupić-Bakrač et al., 2021; Geissler et al., 2022). In particular, these nematodes 
can cause the symptoms similar to larva migrans in the human organism, and the juveniles oft en live under the 
eyelids and conjunctiva (Sassi et al., 2006; Hempel et al., 2012; Popescu et al., 2012). Dirophilaria repens also 
produces the nodules in the skin and subcutaneous adipose tissue, typical for dirofi lariasis (Dang et al., 2010; 
Tasić et al., 2011; Kombade et al., 2015). Th ere have been reports on D. repens in the scrotum, lymph nodes, 
abdomen, lungs, muscles and brain sheaths (Rivasi et al., 2006; Leccia et al., 2012; Vucaj Cirilovic et al., 2014; 
Matějů et al., 2016).

Th e authors also described the nematodes obtained from the scrotum and under the skin of dogs in 
Poland and identifi ed as D. repens (Demiaszkiewicz et al., 2011). In addition to morphological characteristics, 
the researchers identifi ed more parameters than suggested in keys (Railliet & Henry, 1911; Sonin, 1975; Capelli 
et al., 2018). Th ey measured the body length in males and females, the distance from the neural circle to the 
head end, the length of the pharynx and its maximum width, the maximum width of the head end, the width 
of the terminal part of the pharynx, the maximum body width, the length of the tail end and the maximum 
thickness of the cuticula. In addition, body width in the region of the cloaca, length of the spicules and their 
width in the proximal part were measured in males, and the distance from the vulva to the head end, body width 
in the regions of the neural circle, vulva and anus were measured in females (Demiaszkiewicz et al., 2011).

Such diff erent localisation of these nematodes has been defi ned using diff erent identifi cation methods 
with diff erent sensitivity and effi  ciency (immunological, genetic and microscopic) (López et al., 2012; Bozidis et 
al., 2021; Smith et al., 2022). Th e latter allowed the identifi cation of Dirofi laria species, taking into account the 
morphological characteristics and metric indices in the males and females of the parasites (Wong et al., 1978; 
Simón et al., 2012). In particular, the authors used electron microscopy to show that D. repens females from 
diff erent regions of the human body showed certain diff erences in the structure of the head and tail ends. However, 
the cuticle structure appeared to be identical and corresponded to the identifi cation keys for this species (Khedr 
et al., 2021). Th e authors suggested supplementing the identifi cation keys with length and width, the presence of 
cuticular spines and the distance from the head end to the vulva (Levine, 1980; Iddawela et al., 2015).

Th e specifi c cuticle structure, characterised by the presence of transverse striae and longitudinal protrusions 
along the entire body, has been shown to be the distinguishing feature between mature and immature D. repens. 
Th e cuticle of D. immitis is devoid of protrusions, except for the ventral part of the tail end in males (Gardiner et 
al., 1978; Gutierrez et al., 1995; Vakalis & Himonas, 1997; Manfredi et al., 2007; Elsayad et al., 2012). Th ere are 
also proposals to measure the height of the cuticular protrusions and the distance between them. In addition, 
scientists have found that the cuticle at the head end is thicker in D. repens than in D. immitis, and the tail end 
of females is sharp in D. repens and rounded in D. immitis (Suzuki et al., 2015).

Th us, despite the increasing distribution and zoonotic impact of D. repens around the world, scientists pay 
much less attention to it than to D. immitis, presumably due to the greater pathogenicity of the latter. Th erefore, 
the aim of the present work was to study the morphological characteristics and metric parameters of D. repens 
nematodes collected from dogs in Ukraine.

Material and Methods

Th e study was conducted in 2022–1923 in the laboratory of the Department of Parasitology and 
Veterinary and Sanitary Expertise of the Poltava State Agricultural University (Poltava) and in the private 
veterinary clinic “Dovira” (Kharkiv). Helminths were collected from the dogs brought to the clinic with the 
diagnosis of neoplasms under the skin. Aft er removal, the helminths were fi xed in 70% ethanol. Th e species 
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were identifi ed using the key of Sonin (1975). A total of 13 specimens (8 females and 5 males) of D. repens 
were collected.

Th e parameters of morphological structures of mature D. repens males and females were measured using 
ImageJ for Windows® (version 2.00) in interactive mode, with the objectives ×5, ×10, ×40 and photo-ocular ×10. 
Microphotographs were taken using digital microscope camera for Sigeta M3CMOS 14000 14.0 MP (China). 
Standard deviation (SD) and mean values (М) were calculated.

Results and Discussion

Males and females D. repens had thread-like body. Body cuticle had longitudinal stria-
tion with well-expressed rib-like pattern, and thin transverse striation.

The head end of the nematodes was obtusely-rounded. In this region the cuticle was 
clearly expressed and thick. At the head end, the four pairs of head papillae were situated. 
Mouth opening was small, weakly expressed, and leading to a small mouth cavity (fig. 1, a). 
The esophagus was short; its muscular and glandular parts had no clear delimitation line 
(fig. 1, b). In the region of the nerve ring, the esophagus was slightly narrower.

Males of D. repens had rounded tail end, with narrow lateral alae. There were two spic-
ules of different length and shape; the left one was longer (fig. 2, a). The longer spicule had 
the wider anterior part, which ends by a triangular widening with sharp end, and the thin 
posterior part. Its proximal end was of infundibular shape, and the distal end was rounded. 
The shorter spicule was wide, with proximal end wider than distal end (fig. 2, b). The caudal 
papillae were distinct. The number of pre-anal and post-anal papillae varied (fig. 2, c).

We defined 27 morphological indices for D. repens males that may facilitate the iden-
tification of this species. In previous studies, 2–13 characters have been used by the authors 
(table 1).

Particularly, besides the main morphological traits, separate authors suggested to mea-
sure the D. repens males’ overall body length and width, body width in the regions of the 
cloaca and of the esophagus transition into the intestine, the overall esophagus length and 
its width in the widest part, length of the tail, spiculae, ratio between lengths of spiculae, 
width of their proximal ends, and distance from the head end to the nerve ring. We ad-
ditionally suggest to use the morphometric indices of the spicules (8 additional indices), 
the esophagus width in its different parts (2 additional indices), localization of the cloaca 
(2 additional indices), and the body width in the region of the nerve ring.

Fig. 1. Head end of Dirofi laria repens: a — mouth opening (Mo), cuticular layer (Cl); head papillae (Hp); b — 
esophagus (Es).

a b
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T a b l e  1 .  Metric parameters of { Dirofi laria repens, n = 5 (М ± SD, min–max)

Parameter Present 
study

Railliet 
& Henry, 

1911

Lent & 
Freitas, 

1937
Sonin,
1975

Demiasz-
kiewicz et 
al., 2011

Kravchen-
ko & Itin, 

2012
Baisarova, 

2021
Body length, mm 57.1 ± 6.5

48.0–66.5
48–70 27.75 51 63

56–70
58–71 87.3 ± 9.6

71–110
Body width, μm 406.7 ± 16.6

390.1–432.4
370–450 – 320 325

298–379
800–1000 1100 ± 0.4

900–1700
Body width in the region of, μm:
nerve ring 238.5 ± 11.9

224.1–251.6
– – – – – –

junction between 
esophagus and intestine

382.7 ± 16.3
359.4–402.1

– – – 293
269–317

– –

– cloaca 118.8 ± 15.0
98.6–137.2

– – – 99
95–104

– –

Esophagus length, mm 761.9 ± 39.2
698.2–797.9

– – 750 713
696–730

до 1400 –

Esophagus width in the region of, μm:
nerve ring 42.2 ± 2.1

39.8–44.9
– – – – – –

middle part 56.3 ± 4.6
48.2–59.2

– – – – – –

the widest part 62.1 ± 2.1
59.8–64.9

– – 40
36–45

– –

Th ickness of the cuticle 
in the region of mouth 
opening, μm

9.2 ± 0.8
(8.2–10.4)

– – – – – –

Distance from anterior 
end to nerve ring, μm

227.9 ± 10.5
211.8–241.1

– – 240 162
160–165

– –

Distance from anterior 
end to cloaca, mm

57.1 ± 6.8
47.9–66.4

– – – – – –

Distance from the nerve 
ring to cloaca, mm

56.8 ± 6.8
47.6–66.2

– – – – – –

Tail length, μm 72.9 ± 7.1
62.2–80.1

66–85 72 80 77
73–82

– –

Long spicule, μm:
length 432.9 ± 24.0

392.1–450.9
465–590 430 300 541

537–547
160–270 –

width of proximal end 37.2 ± 1.8
35.2 – 39.9

– – – 22
20–27

– –

width of distal end 3.1 ± 0.2
2.9–3.3

– – – – – –

width in middle part 18.2 ± 0.7
17.1–18.9

– – – – – –

width of widening part 25.2 ± 1.4
23.6–27.1

– – – – – –

– handle length 250.3 ± 10.7
237.1–261.3

– – – – – –

– lamina length 182.5 ± 32.1
130.7–209.5

– – – – – –

Ratio of handle to 
lamina length

1.42:1
1.15:1–2.00:1

– – – – – –

Short spicule, μm:
length 178.7 ± 9.4

170.9–194.1
185–206 175 130 185

181–189
180–200 –

proximal end width 21.9 ± 4.0
14.9–25.1

– – – 27
23–35

– –

distal end width 14.4 ± 0.7
13.2–15.1

– – – – – –

middle part width 31.4 ± 1.2
30.1–33.1

– – – – – –

Ratio of spicules’ 
lengths

2.43:1
2.23:1–2.58:1

2.5 : 1 2.5 : 1 – – – –

N o t e . Рarameters were not defi ned.
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Females of D. repens had the vulva situated in the anterior body part. Its opening was 
of oval shape and surrounded by barely noticeable lips. The vagina was well-expressed and 
long (fig. 3, a). The reproductive system was didelphic. Both uteri occupied almost the en-
tire body cavity and contained the larvae (fig. 3, b). The anus was situated terminally. Tail 
end was slightly rounded.

We defined the 18 morphological indices in D.  repens females. Other authors sug-
gested from 2–12 indices as differential criteria for females of this species (table 2).

In the previous descriptions of D.  repens females, the authors measured the overall 
body length, the esophagus length and width (in the widest part), the body width in the 
regions of the nerve ring, anus, vulva, and esophago-intestinal junction, the tail length, 
distances from the head end to the nerve ring and to the vulva. We additionally suggest 
7  indices: the esophagus width in the regions of the nerve ring and middle part, the cuticle 
thickness in the regions of mouth opening and of the vulva, the distances from the vulva to 
the nerve ring, from the vulva to tail end, and from the vulva to anal opening. The litera-
ture data show that D. repens is endemic in many countries, affects both domestic and wild 
carnivorans and humans. In the recent years, the range of D. repens has been constantly 
enlarging, reaching the new territories; or the number of its recorded cases (both in dogs 
and humans) has increased on those territories where such cases had been sporadic before. 
Therefore, this species can be assigned to the zoonotic emergent pathogens (McCall et al., 
2008; Capelli et al., 2018; Simón et al., 2022). This drives the scientists to pay more attention 
to D. repens, particularly to its identification. Furthermore, a lot of studies are dedicated to 
the morphological traits of D. repens females obtained from humans (Iddawela et al., 2015; 

Fig. 2. Tail end of { Dirofi laria repens: a — lateral alae (Wl), longer spicule (Sl), c — shorter spicule (Ssh); 
b — proximal end of the spicule (Sp), distal end of the spicule (Sd), wide part (Pw), narrow part (Pn), triangular 
widening (Wt); c — caudal papillae.

a c

b
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Suzuki et al., 2015; Hennocq et al., 2020). That is why our study was focused on the dif-
ferential morphological characteristics and metric parameters of D. repens obtained from 
dogs.

The present study showed that the overall structure of both males and females was 
characterized by expressed longitudinal striation on the cuticle along the entire body, 
which is the diagnostic character of the species according to many authors. Particularly, the 
pattern and height of cuticular crests differed significantly from the morphology of cuticle 
in D. immitis, D. tenuis and D. ursi (Orihel & Beaver, 1965; Billups et al., 1980; Pampiglione 
et al., 2009). The head end of nematodes was rounded, the mouth opening was small and 
weakly expressed, and the cuticle in this region was well-expressed; its thickness was 9.2 μm 
in males and 10.9 μm in females. So, the authors indicated that the cuticle thickness in 
D. repens exceeds that in D. immitis (Suzuki et al., 2015).

The results of the metric study of mature D. repens males and females allowed us to 
propose the identification of indices that extend the existing data on their identification. 
We also compared our data with existing data for the identification of D. repens obtained 
from dogs. For the identification of males, we proposed the use of 27 morphometric charac-
ters, while other authors proposed 2–13 characters. Previously, different authors diagnosed 
D. repens based on the morphology of males, taking into account the length and width of 
the body and oesophagus, the distance from the end of the head to the cloaca, the length of 
the tail, the length and width of the spicules, the width of the proximal ends of the spicules 
and the ratio of the lengths of the spicules. Our data have certain differences from the re-
sults of other authors by metric indices (Railliet & Henry, 1911; Lent & Freitas, 1937; Sonin, 

Fig. 3. Dirofi laria repens }: a — area of vulva (V), 
vagina (Vg); b — larvae. 

a

b
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1975; Demiaszkiewicz et al., 2011; Kravchenko & Itin, 2012; Baisarova, 2021). According 
to previous studies, the variation in morphometric traits may be related to the study of 
immature nematodes, sampling conditions, and damage caused by surgical extraction of 
nematodes (Suzuki et al., 2015). We proposed to additionally use the width of the body and 
esophagus in separate parts, the thickness of the cuticle in the region of the mouth opening, 
the localisation of the cloaca, the width of the spicules in different parts, and the ratio of the 
handle to the lamina of the longer spicule for the identification of D. repens males.

T a b l e   2 .  Metric parameters of } Dirofi laria repens, n = 8 (М ± SD, min–max)

Parameter Present study
Railliet 

& Henry, 
1911

Lent & 
Freitas, 

1937
Sonin,
1975

Demiasz-
kiewicz et 
al., 2011

Kravchen-
ko & Itin, 

2012
Baisarova, 

2021

Body length, mm 17.2 ± 0.7
16.2–18.1

10–17 14–15 10.6 15.4
14.7–16.1

9.8–17.4 14.5
9.7–17.6

Body width, μm 565.2 ± 19.8
541.3–597.9

450–650 447–552 530 532
490–570

800–1000 1140
900–1700

Body width in the region of, μm:
nerve ring 316.1 ± 19.1

294.1–342.6
– – – 290

283–298
– –

transition from 
esophagus to intestine

452.2 ± 26.5
415.6–486.1

– –
–

417
411–422

–

vulva 517.1 ± 31.4
463.4–556.1

– – – 503
499–508

– –

anus 149.9 ± 9.6
132.2–162.5

– – – 145
128–169

– –

Esophagus length, 
mm

912.7 ± 48.7
831.7–964.2

– 1050–
1053

910 966
915–1037

1110 –

Esophagus width in the region of, μm:
nerve ring 34.6 ± 4.0

30.5–40.2
– – – – – –

middle part 53.8 ± 3.2
50.2–60.1

– 49–54 – – – –

the widest part 71.4 ± 2.8
68.2–77.2

– – – 89
77–102

– –

Th ickness of the 
cuticle in the region of 
mouth opening, μm

10.9 ± 0.8
9.2–11.8

– – – – – –

Th ickness of the 
cuticle in the region 
of vulva, μm

12.3 ± 0.77
11.1–13.4

– – – – – –

Distance from 
anterior end to nerve 
ring, μm

258.1 ± 17.8
242.0–296.2

– 304–368 270 295
291–298

– –

Distance from 
anterior end to 
vulva, mm

1.4 ± 0.1
1.3–1.6

1.5–1.9 1.84–1.92 – 1.55
1.45–1.63

1.6–2.7 –

Distance from the 
vulva to the nerve 
ring, mm

1.2 ± 0.1
1.1–1.3

– – – – – –

Distance from the 
vulva to the tail end, 
mm

15.7 ± 0.7
14.7–16.7

– – – – – –

Distance from the 
vulva to the anus, mm

15.7 ± 0.7
14.6–16.6

– – – – – –

Tail length, μm 81.1 ± 8.6
70.4–92.2

105–126 – 90 85
73–102

– –

Microfi laria length, 
μm

208.7 ± 10.2
193.4–224.9

300–360 – 300–360 329
296–362

– –

Microfi laria width, 
μm

5.8 ± 0.4
5.3–6.4

6–8 – 6–8 7
5–8

– –

Note . Рarameters were not defi ned.
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Females of D. repens are proposed to be identified by 18 morphometric indices. At the 
same time, other authors proposed from 2 to 12 indices in females of this species. In partic-
ular, they recorded the length and width of the body, the length and width of the esophagus 
at its widest point, the distance from the tip of the head to the nerve ring and to the vulva, 
and the length of the tail. Our data again differed by certain indices (Railliet & Henry, 1911; 
Lent & Freitas, 1937; Sonin, 1975; Demiaszkiewicz et al., 2011; Kravchenko & Itin, 2012; 
Baisarova, 2021). Therefore, we additionally proposed to identify the localisation of the 
vulva and the anus, the thickness of the cuticle in the region of the mouth opening and the 
vulva, the width of the oesophagus in the region of the nerve ring and in its central part. 
The size of the microfilariae in the uteri was also determined; their length was 208.7 μm 
(193.4-224.9 μm) and their width was 5.8 μm (5.3-6.4 μm). Furthermore, according to the 
authors, these parameters varied in the range of 296-362 μm and 5-8 μm, respectively (Rail-
liet & Henry, 1911; Sonin, 1975; Demiaszkiewicz et al., 2011). Insignificant variations in 
the indices may be explained by the examination of microfilariae at different stages of their 
development.

Thus, the use of proposed morphometric indices for identification of D. repens both by 
males, females and microfilariae may allow to widen the existing data and to make easier 
their identification.

Conclusion
 
We performed morphological and metric description of nematodes D. repens, ob-

tained from subcutaneous tissues of dogs in Ukraine. We considered, analysed and identi-
fied more morphometric parameters than other authors. There are 27 metric characters for 
males and 18 for females, of which 11 characterise the total length and width of the body 
and the esophagus in different parts, the localisation of the nerve ring, the thickness of 
the cuticle in the region of the mouth opening and the length of the tail. For males, 16 ad-
ditional indices were proposed to measure the size of the spicules and the position of the 
cloaca. For females, 7 indices were proposed to characterise the position of the vulva and 
anus and the thickness of the cuticle in the region of the vulva.
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