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Heartworm disease is a widespread anthropozoonotic disease of carnivorous animals, as well as humans. It is caused by nematodes 
belonging to the suborder Filariata, family Onchocercidae, genus Dirofilaria. There are about 26 species of heartworms in nature, the most 
common and pathogenic species in dogs and cats in most countries is Dirofilaria immitis Leidy, 1856. Mature helminths parasitize in the 
right ventricle and pulmonary arteries, large veins of animals and cause heart and vascular disorders, and death. Therefore, the aim of the 
study was to investigate the features of morphological and metric structure of adult nematodes of D. immitis isolated from the heart of 
dogs. Morphological studies have shown that in males the most characteristic differential features are the presence of two unequal spi-
cules, specifically positioned relative to each other, as well as well-defined preanal and less pronounced adanal and postanal papillae. 
In female heartworms, the characteristic morphological features are the shape and location of the vulva. There is a difference in the struc-
ture of the esophagus in males and females. In females, the anterior and posterior parts of the esophagus are well expressed, with enlarge-
ments, in males these divisions are not pronounced. To increase the efficiency of species identification of D. immitis nematodes, it is pro-
posed to use metric parameters that characterize the overall body size, body and width of esophagus in different areas, length of 
esophagus, and the location of the nerve ring. In males, 11 indicators are also suggested that characterize the size of the spicules and the 
location of the cloaca. In females, seven additional parameters are pointed out that characterize the location of the vulva, anus and body 
width in these areas. The obtained data expand the already existing data on the peculiarities of the morphological structure of parasitic 
nematodes of the species D. immitis and their identification.  

Keywords: dirofilariasis; dogs; helminths; morphological characters; species characteristics.  

Introduction  
 

Several species of dirofilaria have been recorded and described in 
dogs and other carnivores. The most common and pathogenic of them is 
the species Dirofilaria immitis Leidy, 1856, due to the localization of these 
parasites in the right ventricle and pulmonary arteries. D. immitis causes 
severe disorders of all body systems, especially the cardiovascular one, 
and death (Hoch & Strickland, 2008; Maerz, 2020; Romano et al., 2021). 
The definitive hosts of helminths are more than 30 species of animals 
(dog, domestic and wild cat, fox, wolf, coyote, dingo, bear, panda, beaver, 
raccoon, ferret, coati, otter and a number of other mammals). Horses, 
California sea lions, seals, wild birds, primates and humans are also sus-
ceptible. However, that group of hosts is considered facultative, because 
helminths do not mature in their body (Vezzani et al., 2006; Tolnai et al., 
2014; Kotwa et al., 2019; Sonnberger et al., 2021). Intermediate hosts for 
heartworm disease are blood-sucking insects such as mosquitoes of vari-
ous genera (Huang et al., 2013; Montarsi et al., 2015; Silaghi et al., 2017).  

The development cycle of dirofilaria is characterized by the fact that 
female parasites are viviparous and in the body of the definitive host they 
produce microfilariae, which enter into the bloodstream (L1) and are swal-
lowed by intermediate hosts, mosquitoes. In the body of blood-sucking 
insects, the larvae develop and turn first into L2 and then into L3 (invasive 
larvae), which migrate to the oral organs of the mosquito. The invasive 
larvae are inoculated into the bloodstream of the definitive host during the 
feeding of mosquitoes. L3 then migrates to the host’s subcutaneous tissue 
and muscles. Over the next few months, the larvae moult twice, passing 
the stages of development L4 and L5. At stage L5, larvae of D. immitis are 
1–2 cm long. They migrate to the pulmonary arteries, right half of the 

heart, large veins, where they turn into mature males and females (Cancri-
ni et al., 1995; Bowman & Atkins, 2009).  

Heartworm disease of dogs is widespread. Among the factors that ex-
plain the significant distribution of dirofilariasis in the world in recent 
years, the main ones are: significant migration of people with their pets 
from one country to another, the growing dog population, adaptation of 
heartworms to different intermediate hosts and adaptation of larval stages 
to development at different temperatures, and climate change towards 
conditions more susceptible to the development of intermediate hosts 
(Sassnau et al., 2014; Genchi & Kramer, 2020).  

In particular, the prevalence of D. immitis in dogs ranged from 17% 
to 28% in Korea (Lee et al., 1996), from 2.5% to 33.3% in Mexico (Gon-
zález-Morteo, 2015), it is 1.0% in South Australia (Copland et al., 1992), 
5.5% in Brazil (Reifur et al., 2004), 19.0% in Spain (Montoya-Alonso 
et al., 2010), 20.9% in South Korea (Song et al., 2010), and 30.8% in 
South Africa (Schwand & Durand, 2002). The prevalence of dog dirofila-
riasis in Nigeria ranged from 2.1% to 4.8% (Ogbaje & Danjuma, 2016; 
Ugochukwu et al., 2016; Ezema et al., 2019). This analysis provides a 
sufficiently high and specific sensitivity for accurate generic identification 
of heartworms, including D. immitis (Albonico et al., 2014; Borthakur 
et al., 2015). At the same time, it is proved that microscopic and serologi-
cal methods for the diagnosis of heartworm disease do not always have 
100% effectiveness in the differentiation of different species of Dirofilaria 
spp. It is possible to obtain incorrect results. Therefore, accurate identifica-
tion of the species of heartworms usually requires the use of more reliable 
methods. Such methods include the method of identification of Dirofilaria 
spp. by morphological structure of the body of females and males of ne-
matodes (Khanmohammadi et al., 2020).  
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The laboratory diagnosis of dirofilariasis in animals is usually based 
on direct microscopic examination of blood by hemalarvoscopic methods, 
and detection of microfilariae. However, this method is not always effec-
tive due to the presence of immature nematodes, females of which are not 
yet able to produce larvae (Ionica et al., 2017). Therefore, scientists offer 
more reliable methods of diagnosis, including immunological and genetic. 
Such analyses provide a sufficiently high and specific sensitivity for accu-
rate generic identification of dirofilaria, including D. immitis (Albonico 
et al., 2014; Borthakur et al., 2015). It is also shown that the microscopic 
and serological methods for diagnostics of dirofilariasis are not 100% 
effective for the differentiation of Dirofilaria spp. Therefore, accurate 
identification of those species usually requires the use of more reliable 
methods. Such methods include the identification of Dirofilaria spp. by 
morphological structure of the body of adult females and males (Khan-
mohammadi et al., 2020).  

Therefore, the aim of the present work was to investigate the morpho-
logical and metric parameters of adult nematodes of the species Dirofila-
ria immitis Leidy, 1856, isolated from the heart of dogs.  
 
Materials and methods  
 

The research was conducted during 2018–2021 in the scientific la-
boratory of the Department of Parasitology of the Kharkiv State Zoovete-
rinary Academy and the private veterinary clinic “Doverie” (Kharkiv, 
Ukraine), and the Laboratory of Parasitology of Poltava State Agrarian 
University (Poltava). The helminths were collected by complete helmin-
thological dissection of the heart, large arteries and veins of 12 male and 
8 female dogs (Canis familiaris) (Skriabyn, 1928). The dogs died and 
were delivered for dissection from Shevchenkivsky, Kyivsky, Kholodno-
hirsky and Novobavarsky districts of Kharkiv. The isolated helminths 
were fixed according to the conventional method with 70% ethyl alcohol 
(Ivashkin et al., 1971). Species of dirofilaria were determined by the mor-
phometric characteristics following (Sonin, 1975). 109 nematodes of the 

species D. immitis were collected, 84 females and 25 males. The morpho-
logical structures of adult male and female nematodes of the species 
D. immitis were measured using ImageJ for Windows® software (version 
2.00) in interactive mode using a lens ×5, ×10, ×40 and a photo eyepiece 
×10. Microphotography was performed using a digital camera to the 
Sigeta M3CMOS 14000 14.0 MP microscope (China). Standard devia-
tion (SD) and average values (x) were calculated.  
 
Results  
 

Both male and female dirofilaria of the species D. immitis were long 
and whitish-yellow. The body was slightly narrowed and rounded at both 
ends. The surface of the cuticle formed well-defined longitudinal ridges 
(Fig. 1a). The head end was without lips, with a rounded mouth sur-
rounded by the head papillae (Fig. 1b). The mouth was located terminally 
and led to a cylindrical esophagus. The nerve ring was well expressed 
(Fig. 1c). When studying the morphological features of male D. immitis 
nematodes, it was found that the esophagus was narrow, cylindrical, al-
most straight, the parts of the esophagus were not expressed and had no 
enlargements (Fig. 2).  

The caudal end was dactyloid and twisted into a spiral, and had small 
narrow lateral wings (Fig. 3a, 3b). The cuticle in the area of the twisted tail 
end bore distinct transverse ridges (Fig. 3c). The spicules were two, un-
even and located next to each other (Fig. 3b). When extruded they were 
one above the other (Fig. 3a). Closer to the distal end, they touched each 
other. The proximal end of the spicule had a well-defined membranous 
expansion. The distal end of the spicule was tapered and pointed. The hi-
bernaculum was absent. Another characteristic morphological feature was 
the presence of preanal, adanal and postanal papillae (Fig. 3c).  

In the metric studies of male D. immitis, 22 indicators were identified 
that characterize the peculiarities of the body structure. At the same time, 
based on the literature data proposed by various authors, we determined 
less than 12 morphometric parameters of males (Table 1).  

 

a  b 

Fig. 1. Morphological structure of Dirofilaria immitis: a – head papillae (Hp), mouth opening (Mo); b – esophagus (Es), nerve ring (NR)  

  
Fig. 2. Head end of male Dirofilaria immitis: Es – esophagus, G – gut  
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a  b 

c  d  

Fig. 3. Tail end of Dirofilaria immitis males: a – extruded spicules; b – location of spicules; c – cuticilar ridges; d – location of tail papillae;  
Sp – spicules, Wl – lateral wings, Sd – distal end of spicule, Sp – proximal end of spicule, C – cloaca, TP – tail papillae,  

PrP – preanal papillae, AdP – adanal papillae, PoP – postanal papillae  

In particular, we found 11 parameters that characterize the general 
sizes of the body, the width of the body in the area of the nerve ring and 
different parts of the esophagus, the length of the esophagus, as well as 
parameters that indicate the location of the nerve ring. In addition, 11 para-
meters that characterize the size of the spicules are pointed out for deter-
mination. For example, the lengths of the spicules and their ratio prove a 
significant difference in their size. Parameters of the width of the spicules 
in the areas of the proximal, distal ends and middle part indicated the 
specifics of the morphological structure of the spicules and their differen-
ces from each other. The location of the cloaca in relation to the caudal 
end and nerve ring, and the width of body in the area of the cloaca were 
also established.  

In females of D. immitis, the anterior and posterior parts of the eso-
phagus were morphologically well expressed, with a noticeable expan-
sion, in contrast to males (Fig. 4).  

The vulva was located in the anterior part of the body. It had an oval 
opening without any structures, protrusions, or lips (Fig. 5a, 5b). Two long 
uteri merged into one thin tract closer to the vagina (Fig. 5c). The anus was 
located at the tail end and opened subterminally. The tail was rounded 
(Fig. 5d).  

For female D. immitis, 18 parameters were identified that characterize 
the features of the body structure. At the same time, other authors who 
studied the morphometric parameters of D. immitis established from two 
to eight such indicators (Table 2).  

 

 
Fig. 4. Head end of female Dirofilaria immitis: Es – esophagus, ApE – anterior part of esophagus, PdE – posterior part of esophagus, G – gut  
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a  b 

c  d  
Fig. 5. Morphological structure of female Dirofilaria immitis: a, b – area of vulva, c – didelphic uterus;  

Vg – vagina, V – vulva, G – gut, U – uteri, An – anus  

Table 1  
Comparison of morphometric parameters of male Dirofilaria immitis (n = 10, х ± SD, min – max)  

Taxonomic 
parameters 

Present  
specimens 

Lent & de Freitas, 
1937 

Lopez-Neyra, 
1947 

Sonin,  
1975 

Furtado et al., 
2010 

Panayotova-
Pencheva et al., 2016 

Baisarova, 
2021 

Length of body, cm 15.39 ± 1.03 
13.90 – 17.00 12.0 – 18.0 12.0 – 20.0 12.0 – 18.0 13.76 

11.9 – 16.2 
16.7 

16.5 – 17.0 
17.42 

13.3 – 19.4 
Width of body at the nerve ring 
area, μm 

544.65 ± 29.14 
495.98 – 586.40 – – – – – – 

Width of body at the junction of 
esophagus to gut, μm 

590.46 ± 29.54 
508.36 – 611.74 – – 877 – 528 

440 – 560 – 

Width of body, mm 998.22 ± 85.67 
894.15 – 1882.60 600 – 900 600 – 700 1124 – 1286 410 

340 – 500 – 1520 
1100 – 1900 

Length of esophagus, mm 1.26 ± 0.03 
1.20 – 1.30 – – 1.46 1.21 

1.08 – 1.46 
1.32 

1.30 – 1.34 – 
Width of esophagus at the proxim-
al part area, μm 

79.46 ± 5.16 
70.25 – 90.21 – – – – – – 

Width of esophagus at the distal 
part area, μm 

90.96 ± 2.16 
87.19 – 94.12 – – – – – – 

Width of esophagus at the nerve 
ring area, μm 

68.80 ± 2.77 
65.11 – 74.14 – – – – – – 

Width of esophagus at the widest 
area, μm 

107.13 ± 6.43 
95.44 – 116.73 – – 124 110 

90 – 130 
97.5 

80 – 110 – 
Width of esophagus at the junction 
of esophagus to gut, μm 

67.17 ± 7.91 
58.51 – 81.05 – – – – – – 

Distance from the head end to the 
nerve ring, μm 

417.83 ± 24.26 
381.65 – 450.25 – – 300 – 400 400 

350 – 470 
362.5 

370 – 410 – 
Distance from head end to cloaca, 
mm 

15.22 ± 1.03 
13.72 – 16.81 – – – – – – 

Distance from the nerve ring to the 
cloaca, mm 

14.84 ± 1.02 
13.38 – 16.41 – – – – – – 

Distance from cloaca to the tail 
end, μm 

128.23 ± 16.28 
110.20 – 162.99 – 90 – 100 136 100 

90 – 110 
105 

100 – 110 – 
Width of body at the cloaca area, 
μm 

174.71 ± 16.65 
148.21 – 195.22 – – 192 141 

130 – 150 
135 

130–140 – 

Length of the long spicule, μm 381.43 ± 18.84 
350.25 – 410.12 300 – 350 300 216 – 318 340 

310 – 390 
347.5 

340 – 350 – 
Width of proximal end of the long 
spicule, μm 

33.52 ± 3.31 
26.09 – 37.45 – – 32.0 – – – 

Width of the long spicule at the 
middle, μm 

17.83 ± 1.94 
14.50 – 21.01 – – – – – – 

Length of the short spicule, μm 202.73 ± 13.10 
180.35 – 228.73 170 – 220 170 – 260 188 – 200 170 

150 – 190 
195 

190– 200 – 
Width of proximal end of the short 
spicule, μm 

35.79 ± 4.37 
30.48 – 42.50 – – 29.0 – – – 

Width of the short spicule at the 
middle, μm 

21.39 ± 1.18 
18.97 – 22.45 – – – – – – 

Ratio of the lengths of spicules 1.89 : 1 1.6 : 1 – – – – – 
Note: “–“ – рarameters were not defined.  
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Table 2  
Comparison of morphometric parameters of female Dirofilaria immitis (n = 10, х ± SD, min – max)  

Taxonomic 
parameters 

Present  
specimens 

Lent & de Freitas, 
1937 

Lopez-Neyra, 
1947 

Sonin,  
1975 

Furtado et al., 
2010 

Panayotova-
Pencheva et al., 2016 

Baisarova,  
2021 

Length of body, cm 26.53 ± 1.65 
23.90 – 28.70 15.0 – 30.0 21.0 – 31.0  

25 – 30 
21.83 

17.7 – 27.2 
26.6 

22.5 – 29 
28.86 

24.8 – 32.5 
Width of body at the nerve ring 
area, μm 

598.26 ± 13.34 
577.32 – 614.88 – – – – – – 

Width of body at the junction of 
esophagus to gut, μm 

663.34 ± 14.06 
639.45 – 677.21 – – 482 – 913 – 601.4 

480 – 660 – 

Width of body at the vulva area, 
μm 

817.01 ± 13.60 
796.24 – 839.41 – – 636 – 1014 – – – 

Width of body, mm 1342.60 ± 83.77 
1241.65 – 1458.08 1000 – 1300 1000 – 1300 750 – 1514 490 

400 – 610 – 1650 
1100 – 1900 

Width of body at the anus area, μm 205.21 ± 11.49 
189.85 – 228.36 – – 114 – 187 – 251.4 

240 – 290 – 

Length of esophagus, mm 1.46 ± 0.07 
1.32 – 1.59 – 1.2 – 1.5 1.08 – 1.6 1.29 

1.05 – 1.57 
1.63 

1.28 – 2.12 – 

Width of esophagus at the proxim-
al part area, μm 

102.76 ± 2.41 
98.67 – 106.11 – – – – – – 

Width of esophagus at the distal 
part area, μm 

110.66 ± 3.10 
105.98 – 116.25 – – – – – – 

Width of esophagus at the nerve 
ring area, μm 

74.35 ± 3.37 
69.25 – 78.06 – – – – – – 

Width of esophagus at the widest 
area, μm 

133.23 ± 4.71 
127.35 – 141.37 – – 116 – 140 120 

90–170 
118.6 

110–140 – 

Width of esophagus at the junction 
of esophagus to gut, μm 

86.50 ± 2.64 
80.37 – 89.30 – – – – – – 

Distance from the head end to the 
nerve ring, μm 

414.07 ± 29.80 
345.00 – 450.31 – 400 – 410 

330 – 520 
394.3 

360 – 480 – 

Distance from the head end to 
vulva, μm 

3.63 ± 0.50 
3.00 – 4.28 2.35 – 3.4 2.1 – 3.4 1.6. – 2.72 2.68 

2.23 – 3.26 
2.92 

2.28 – 3.60 – 

Distance from vulva to the nerve 
ring, μm 

3.76 ± 0.26 
3.36 – 4.11 – – – – – – 

Distance from vulva to the tail end, 
mm 

22.90 ± 1.42 
20.68 – 25.23 – – – – – – 

Distance from vulva to anus, mm 2.73 ± 1.41 
20.53 – 25.06 – – – – – – 

Distance from anus to the tail end, 
μm 

165.19 ± 12.48 
140.94 – 182.03 180 – 285 180 – 210 – 170 

150 – 270 
211.4 

170 – 260 – 

Note: “–“ – рarameters were not defined.  

Eleven parameters of the total measurements of females were identi-
fied, which, as in males, characterize the length and width of the body, the 
width of the body in the area of the nerve ring, the length of the esophagus, 
the distance from the head to the nerve ring. Moreover, certain parameters 
of the width of the esophagus in its different parts proved the significant 
definition of the anterior and posterior parts of the esophagus. Additio-
nally, it was proposed to determine seven parameters that characterize the 
location of the vulva in relation to the head and tail ends, nerve ring, anus, 
describing in more detail its location. The parameters of body width in the 
area of the anus and vulva were also established and the location of the 
anus in relation to the tail end was determined.  

Thus, a comparative analysis of the results of metric studies of males 
and females of D. immitis with literature data indicates the feasibility of 
using more parameters to identify nematodes of this species.  
 
Discussion  
 

The dirofilariasis of dogs caused by the species Dirofilaria immitis 
(Nematoda, Onchocercidae) is the most pathogenic and widespread in the 
world. Its danger is confirmed by the high mortality of infected animals, 
poor results in their treatment and the specific cycle of parasite develop-
ment, with the infection occuring through the bites of blood-sucking in-
sects, the mosquitoes (González-Morteo, 2015; Silaghi et al., 2017; Ro-
mano et al., 2021). Thus, the diagnostics of dirofilariasis today remain a 
topical issue. The methods of intravital diagnosis include larvoscopic 
microscopy of blood, based on detecting microfilariae in the blood of the 
host. Serological methods that are based on antigen detection are also used 
(Simón et al., 2012; Adebayo et al., 2020). At the same time, these tech-
niques are not always sufficient to determine the species of dirofilaria and 
are not sensitive enough (Svobodová et al., 2006). Therefore, most authors 
agree that the determining factor in the differential diagnosis of dirofilaria 

is the morphological identification of species (Simón et al., 2012; Khan-
mohammadi et al., 2020).  

Morphological studies of male and female nematodes of D. immitis 
confirmed the data of most authors on their general morphology. In parti-
cular, we noted that these are thin nematodes, even thinner and rounded at 
both ends of the body. The head end bears a mouth without lips, slightly 
pronounced head papillae and a well-defined nerve ring (Sonin, 1975; 
Genchi et al., 2007; Sim et al., 2013). At the same time, we found a diffe-
rence in the structure of the esophagus in males and females. In females, 
the anterior and posterior parts of the esophagus are well expressed, have 
enlargements, in males these parts are not pronounced. The obtained data 
are confirmed by metric studies. Morphological differential features of 
male D. immitis are characterized by the presence of two unequal spicules 
with a specific location, namely one spicule seems to enter the other, being 
close to it. Another characteristic feature is the structure of the tail end, 
which bears narrow but well-defined lateral wings and the presence of 
preanal, adanal and postanal papillae. In females, morphological features 
are weakly expressed, with the exception of the structure and location of 
the vulva and the presence of the dydelphic reproductive system. 
The same data were obtained by other authors (Sonin, 1975; Rodrigues-
Silva et al., 1999; Furtado et al., 2010).  

We determined the metric features of male and female D. immitis in 
order to expand existing data and increase the diagnostic efficiency of 
species identification of the parasite. We also compared the obtained data 
with those reported in scientific publications. Thus, 22 parameters were 
identified in male D. immitis that characterize the body structure of male 
Dirofilaria, of which 11 features characterize the overall body size, body 
width in the area of the nerve ring, width in different parts of the esopha-
gus, its length and distance from the head end to the nerve ring. In addi-
tion, it is proposed to take into account 11 features that characterize the 
size and shape of the spicules, the distance from the cloaca to the tail end 
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and to the nerve ring and the width of the body in the area of cloaca. 
We also determined no more than 12 morphometric parameters of males, 
proposed in the publications of various authors. In particular, two to six of 
the general parameters have been suggested that characterize the total 
length and width of dirofilaria, body width at the junction of the esophagus 
into the intestine, length of the esophagus, width of the esophagus in its 
widest part and the distance from the head to the nerve ring. Of the speci-
fic features of males, three to six parameters have been proposed that 
characterize the length of both spicules and their width in the proximal 
end, the distance from the cloaca to the caudal end, body width in the 
cloaca, and the ratio of spicule length (Lent & de Freitas, 1937; Lopez-
Neyra, 1947; Sonin, 1975; Furtado et al., 2010; Panayotova-Pencheva 
et al., 2016; Baisarova, 2021). However, these data do not fully determine 
the shape of the spicules.  

In female D. immitis we identified 18 parameters, 11 of which charac-
terize the overall size of the body as in males. Seven other features are 
pointed out that indicate the location of the vulva (distance from the vulva 
to the head, tail, nerve ring, anus), anus (distance to the tail) and determine 
the width of the body in the area of anus and vulva. Two to eight parame-
ters of the general size of the body that characterize the length and width of 
the body, body width in the transition from esophagus to intestine, length 
of esophagus, and width of esophagus in its widest part, have been sug-
gested for determination by other authors. As for the specific features of 
females, two to three indicators have been pointed out that characterize the 
width of the body in the vulva and anus, the distance from the head end to 
the vulva, the distance from the anus to the tail end (Lent & de Freitas, 
1937; Lopez-Neyra, 1947; Sonin, 1975; Furtado et al., 2010; Panayotova-
Pencheva et al., 2016; Baisarova, 2021). However, the use of parameters 
in determining the distance from the vulva to the tail ends, nerve ring, and 
anus makes it possible to more accurately determine the location of the 
vulva in females. Therefore, our study on the identification of nematodes 
of the species D. immitis by morphometric characteristics allows us to 
expand the scientific data on the features of the differential diagnosis of 
these parasites.  
 
Conclusion  
 

Our study of male and female nematodes of the species Dirofilaria 
immitis Leidy, 1856 revealed the characteristic morphological and metric 
features that expand the existing data on the identification features of 
dirofilarial of this species. It is determined that the morphology of the 
esophagus is different in males and females, which is confirmed metri-
cally. Males are characterized by the structure and location of the spicules, 
the presence of tail papillae and lateral wings, and females by features in 
the structure and location of the vulva. We propose to use 22 metric para-
meters in males and 18 indicators in females, of which 11 parameters 
characterize the length and width of the body, body width in the nerve ring 
area and distance from the head end to nerve ring, length of esophagus and 
its width in different areas. Eleven more indicators were identified in 
males, which describe in more detail the shape and length of the spicules, 
the location of the cloaca and the size of the tail end. In females, seven 
other parameters were identified, which describe in more detail the loca-
tion of the vulva and anus. The obtained data are compared with the re-
sults of researches of other authors.  
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