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Passalurus ambiguus (Nematoda, Oxyuroidae) is one of the most common parasites of digestive tract of domestic and wild rabbits and 
rodents. Passalurus spp. are cosmopolitan, and the mature nematodes are localized in the appendages and large intestine of animals. 
The passaluariasis infections remain quite relevant in modern rabbit breeding, because the disease is highly contagious, with the possibility of 
unlimited spread inducing significant economic losses. The aim of the study was to determine the identifying morphological species charac-
teristics of P. ambiguus nematodes, which were isolated from the colon of domestic rabbits (Oryctolagus cuniculus domesticus). 
The identifying characters of Passalurus include morphological features, namely the presence of a spherical bulb in the esophagus, and the 
presence of three teeth in the oral capsule. Males of P. ambiguus have a characteristic structure of the tail end, namely the presence of papil-
lary protrusions and a massive narrowed part with a spicule handle, and five papillae around the cloaca. Twenty-eight metric indicators are 
proposed that characterize the size of the body, oral capsule, esophagus in different parts of it, the tail end, spicules, the location of the cloaca. 
Two different morphotypes of mature females of P. ambiguus were revealed – short-tailed and long-tailed, which were larger by 
19 indicators (by 3.2–43.6%). The morphotypes of P. ambiguus females are characterized; the length of the tail, body length and width in 
different areas, depth of the oral capsule, esophageal size and its structural elements, the location of the vulva and nerve ring, the width of the 
caudal process. At the same time, the parameters of esophageal bulb length and caudal process in short-tailed females were higher (by 13.9% 
and 11.9%, respectively) than in the long-tailed females. A total of 25 morphometric parameters were proposed for the identification of 
P. ambiguus females. The obtained data indicate the feasibility of further research on the causes of occurrence of such morphotypes in 
P. ambiguus females and the need to take into account the existence of such forms of females for their differential diagnosis taking into 
account their proposed morphometric parameters.  

Keywords: Passalurus ambiguus; parasitic nematodes; diagnostics; differential characters.  

Introduction  
 

In some countries, rabbit breeding is a promising livestock industry 
that produces raw materials and a variety of products for food and light 
industry, crop production and medicine. The potential of this industry lies 
in the fast production and relatively low cost of keeping the animals (Dalle 
Zotte, 2014; Cullere & Dalle Zotte, 2018; Li et al., 2018). The develop-
ment of that industry is restrained by diseases of parasitic etiology, among 
which passaluriasis occupies a dominant place as a highly contagious in-
fection with the possibility of unlimited spread among susceptible rabbits. 
The spread of passaluriasis is facilitated by unsanitary conditions associa-
ted with keeping rabbits on unchanged litter or at high densities (Foronda 
et al., 2003; Rinaldi et al., 2007; Eira et al., 2007). Thus, the parasites cause 
significant economic loss to the industry, consisting of live weight loss, 
reduced fattening of rabbit carcasses, and reduced meat quality (Madsen, 
1986; Hobbs et al., 1999).  

The rates of prevalence of P. ambiguus in rabbits ranged from 0.8% 
to 54.0% in Iran (Eslami et al., 2000; Yagoob & Hossein, 2011; Motame-
di et al., 2014; Hajipour & Zavarshani, 2020). In Germany, the infection 
rates of wild rabbits with the pathogen reached 68.0% (Frank et al., 2013). 
In Serbia, passaluriasis was diagnosed in 17.1% of studied domestic rab-
bits (Ilić et al., 2018). In Egypt this figure reached 40.0%, and young ani-
mals were more susceptible to passaluriasis than adult rabbits (Ashmawy 
et al., 2010). In Scotland, the rates of infection by P. ambiguus was found 
to be 0.5% in hares and 54.0% in domestic rabbits (Boag & Iason, 1986). 

In Poland, passaluriasis was detected in all studied rabbit farms, with a 
prevalence of 14.1% to 27.5% (Nosal et al., 2009). In Chile, in the study of 
grey hares (Lepus europaeus), the rates of infection of passaluriasis was 
5.0% (González-Acuña et al., 2005).  

Such a significant spread of passaluriasis is facilitated by the develo-
ped coprophagy, which is a common physiological process in rabbits. 
Moreover, the eating occurs directly from the anus, where the number of 
parasite eggs is largest (Ebino et al., 1993; Kornaś et al., 2015). The cycle 
of development of the parasite is another favourable factor for the rapid 
spread of the infection. The development occurs via the direct oxyurid 
type (Danheim & Ackert, 1929; Yevstafieva et al., 2020). The postemb-
ryonic stages occur in the host’s body, and embryonic stages develop 
partly on it, partly in the environment. In particular, female P. ambiguus 
nematodes lay eggs on the skin around the anus. At the gastrula stage, the 
eggs enter the environment and contaminate it. Moreover, eggs can deve-
lop at a temperature of 25–40 °C (optimal temperature +35–38 °C) to the 
infectious stage within 7–8 days. Rabbits become infected by swallowing 
invasive eggs, mainly during coprophagy (Skjabin et al., 1967; Taffs, 
1976; Fayek et al., 1995).  

Therefore, due to the high prevalence of passaluriasis in the popula-
tion of both domestic and wild rabbits and hares, the species identification 
of these parasitic nematodes is very important (Hugot et al., 1982; Pinto 
et al., 2004; Sultan et al., 2015). Scanning electron microscopy (SEM) has 
been used to determine the morphological features of nematodes of the 
species P. ambiguus. Also, SEM is useful in the differentiation of P. am-
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biguus and P. nonanulatus by features in the location of amphids and the 
structure of the head end (Hugot et al., 1982; Bin & Chunsheng, 1987). 
Other authors propose using ultrastructural features of the cuticle and 
intestinal wall, namely the number of cuticular sublayers in the anterior, 
central and posterior parts of the body of nematodes and the absence of the 
basal cuticular membrane for species differentiation (Georgieva et al., 
2005). Molecular genetic methods are also applied for species identifica-
tion of nematodes of the genus Passalurus (Li et al., 2014; Sheng et al., 
2014). At the same time, many authors suggest that the determination of 
the species of Passalurus mainly depends on the use of conventional 
methods of microscopic examination of the morphology of nematodes 
(Pinto et al., 2004).  

Thus, the pathogen of passaluriasis is studied in many countries in or-
der to enhance identification by species characteristics, which is relevant 
for timely and accurate diagnosis of the disease, the evaluation of the 
adaptive properties of the pathogen and the application of effective control 
measures.  

The aim of the study was to study the identifying morphological spe-
cies characteristics of P. ambiguus nematodes isolated from the colon of 
domestic rabbits.  
 
Materials and methods  
 

The research was conducted during 2020–2021 in the laboratory of 
the Department of Parasitology and Veterinary Sanitary Examination of 
Poltava State Agrarian University (Poltava) on the basis of private and 
large rabbit farms. The helminths were obtained by complete helmintho-
logical dissection of the colon of 63 killed rabbits, Oryctolagus cuniculus 
domesticus (Skriabyn, 1928). After isolation of helminths from the intes-
tine, they were washed in distilled water, then fixed with 70% ethyl alco-
hol (Ivashkin et al., 1971). Species identification of Passalurus was per-
formed by the morphological structure according to keys (Skjabin et al., 
1967; Gvozdev et al., 1970). In total, 948 nematodes of P. ambiguus were 
collected, of which: 223 males and 724 females (478 short-tailed, 
246 long-tailed).  

The morphometric parameters of adult males and females of nema-
todes of P. ambiguus were determined using ImageJ for Windows® soft-
ware (version 2.00) in interactive mode using a lens × 5, × 10, × 40 and a 
photo eyepiece × 10. Microphotography was performed using digital 
camera to the microscope Sigeta M3CMOS 14000 14.0 MP (China).  

Standard deviation (SD) and average values (x) were calculated. Sig-
nificance of difference between average values in the studied P. ambiguus 
females of two different morphological types was established using one-
way analysis of variance and F-test for 95% confidence level.  
 
Results  
 

The nematodes of this species were small, spindle-shaped with tape-
ring ends. The tail end was thinner than the anterior. Males were much 
smaller than females (Fig. 1a). The mouth was surrounded by four large 
papillae. The oral capsule was small, with three well-defined teeth at the 
bottom (Fig. 1b). The head end contained narrow lateral wings, which had 
a wavy structure. The anterior edges of wings were located at a small 
distance from the head end, narrowed to the end of the esophagus and 
continued along the body as a narrow ribbon. The esophagus showed a 
structure characteristic of oxyurids, namely: it gradually expands, then 
sharply narrows and turns into a well-defined spherical bulb. The latter, 
also in its posterior part, is constricted at the connection with the intestine 
(Fig. 1c). Males of P. ambiguus were small, with a hook-shaped body 
(Fig. 2a). At the tail end there were small, narrow, lateral cuticular wings, 
which ended on two large and well-defined papillary projections. In that 
area, the tail narrowed sharply and continued with a thin tip. The cloaca was 
surrounded by five well-defined papillae (Fig. 2b). There was one massive 
short spicule, expanded in the proximal part in the form of a handle. 
The proximal part of spicule was well separated by a significant narrowing. 
The distal part of the spicule was narrowed and pointed (Fig. 2c, 2d).  

The analysis of obtained data on the metric features of P. ambiguus 
males revealed 28 differential parameters. At the same time, the number 
of parameters proposed by other authors for the differential diagnosis of 
P. ambiguus males ranged from 1 to 10 (Table 1).  

 

a  b  

 c   

Fig. 1. Body structure of nematodes of the species Passalurus ambiguus:  
a – general view of males and females; b –  mouth (M), mouth capsule (Mk), teeth (T), papillae (P); c – cylindrical part of the esophagus (EsC),  

narrow part at the end of the cylindrical part of the esophagus (NEsC), bulbus (EsB), narrow part at the end of the bulb (NEsB), intestine (I)  
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a   

b   

c  

 d   

Fig. 2. The structure of males Passalurus ambiguus: a – general view; b – the tail end; c – structure and location of the spicule in the body cavity;  
d – structure and location of the spicule in the protruded state; Cw – cuticular wings, Pp – papillary protrusions, Tn – narrowed part of the tail,  

S – spicule, Sd – distal end of the spicule, Sp – proximal end of the spicule, Sh – spicule handle, C – cloaca, P – papillae  
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Table 1  
Comparative analysis of morphometric characters of male Passalurus ambiguus (n = 15, х ± SD, min – max)  

Parameter Own  
specimens 

Hall,  
1916 

Skryabin  
et al., 1960 

Gvozdev  
et al., 1970 

Hugot  
et al., 1983 

Frank  
et al., 2013 

Mykhailiutenko  
et al., 2019 

Length of body, mm 5.05 ± 0.63 
3.61–6.14 4.3–5.0 3.8–5.0 3.8–5.0 4.5 4.80 

4.26–4.97 
4.6 ± 0.4 
3.94–5.12 

Depth of oral capsule, μm 12.11 ± 1.36 
10.23–15.32 – – – – – – 

Distance from head end to nerve ring, μm 150.69 ± 13.69 
133.00–174.87 150–175 150–175 – 140 – – 

Width of body, μm, at:        
– bottom of oral capsule 54.80 ± 4.17 

49.24–62.07 – – – – – – 

– nerve ring 125.47 ± 8.73 
110.27–140.28 – – – – – – 

– narrowed end of cylindrical part of eso-
phagus 

190.37 ± 12.95 
168.22–209.34 – – – – – – 

– narrowed end part of the bulb 226.29 ± 24,36 
197.00–285.22 – – – – – – 

– cloaca 104.73 ± 11.15 
87.13–121.03 – – – – – – 

– papillary protrusions at tail end 66.54 ± 3.31 
60.12–72.15 – – – – – – 

Maximum width of body, µm 302.19 ± 34.97 
189.33–334.45 240–275 232–275 232–275 150 – 257.4 ± 17.8 

232–281 
Esophagus, μm:        
– total length 575.02 ± 17.44 

545.58–594.18 – 482–564 – 560 – – 

– length of cylindrical part  424.09 ± 15.37 
403.25–459.38 370–412 – – – – – 

– width of cylindrical part in the middle 42.39 ± 2.18 
39.45–45.66 60–70 – – – – – 

– maximum width of cylindrical part 90.44 ± 3.14 
83.64–95.62 – – – – – – 

– width of the narrowed end of cylindrical 
part of esophagus 

31.92 ± 2.45 
28.14–36.33 – – – – – – 

– length of the narrowed end of cylindrical 
part of esophagus 

20.01 ± 1.67 
17.88–24.12 – – – – –  

– length of the bulb 130.92 ± 23.00 
102.50–165.71 120–130 120–160 – – – – 

–  width of the bulb 150.61 ± 14.29 
122.54–176.33 112–125 112–164 – – – – 

– ratio of length of cylindrical part of eso-
phagus to length of bulb 2.85 : 1 – – – – – – 

Distance from head end to cloaca, mm 4.65 ± 0.63 
3.24–5.75 – – – – – – 

Distance from cloaca to tail end, mm 405.46 ± 25.47 
370.29–468.19 370–410 370–415 370–415 – – – 

Length of narrowed part of tail end, μm 279.24 ± 14.12 
250.14–294.85 225–260 – 158–265 300 – 221.2 ± 35.2 

168–269 
Width of narrowed part of tail end at the area 
of papillary protrusions, μm  

25.51 ± 1.85 
22.05–28.02 – 14 – 15 – – – – 

Length of narrowed part of tail end in the 
middle, μm 

14.75 ± 1.38 
12.19–16.24 – – – – – – 

Length of spicule, µm 140.51 ± 6.67 
126.44–150.34 90–120 90–134 90–134 125 – 119.9 ±12.9 

89–137 

Length of the handle of spicule, µm 39.52 ± 2.43 
35.05–45.18 – – – – – – 

Width of proximal end of spicule, µm 20.13 ± 2.05 
16.22–22.47 – – – – – – 

Width of distal end of spicule, µm 11.91 ± 1.17 
10.05–13.84 – – – – – – 

Note: “–“ – рarameters were not defined.  

Thus, the proposed characters of males include the total body length, 
the distance from the head end to the nerve ring, the maximum width of 
the body, the total length of the esophagus, the length and width of its parts 
(cylindrical and bulbous), the distance from the cloaca to the tail end, 
length of the narrowed part of the tail in the area of the papillary protru-
sions and the total length of the spicule. We additionally proposed using 
metric parameters for the identification of male P. ambiguus, which cha-
racterize the depth of the oral capsule, body width in different parts of the 
body (six parameters), structure of esophagus, location of the cloaca rela-
tive to the head end, shape of proximal and distal spicule ends and its 
handles. Females of P. ambiguus, in contrast to males, were much larger 
(2.0–2.5 times) and had a straight body (Fig. 1a). The vulva was located in 
the anterior part of body. The hole of vulva was transverse, slit-like, long, 
weakly expressed, did not stand out above the cuticle surface. The vagina 

was wide, long, well defined, directed backwards. The vulva was sur-
rounded with well-developed verrucose formations, the number of which 
in mature females with eggs ranged from 9 to 12 (Fig. 3a). The uterus was 
densely filled with oxyurid-type eggs – asymmetric, as if pressed on one 
side, with a well-defined shell (Fig. 3b). We found two morphotypes of 
females that were characterized by different tail lengths – short (Fig. 3c) 
and long (Fig. 3d). The general morphological structure of the tail end 
was the same. It was gradually tapering and covered with bead-like 
thickenings, at the end sharply narrowed into a very thin caudal process 
(Fig. 3c, 3d).  

Analysis of the obtained data on the metric parameters of P. ambi-
guus females revealed 25 indicative parameters. Other authors proposed 
from one to eight such parameters for the differential diagnosis of P. am-
biguus females (Table 2).  
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a  

 b  

 c  

 d  

Fig. 3. The structure of females Passalurus ambiguus:  
a – vulva; b – the uterus is filled with eggs; c – the tail end of short-tailed females; d – the tail end of long-tailed females;  

V – vulva, Vg – vagina, VF – verrucose formations, U – uterus, Te – tubular egg, E – eggs, Cp – caudal process, BT – bead-like thickenings  
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Table 2  
Comparative analysis of morphometric characters of female Passalurus ambiguus (n = 15, х ± SD, min – max)  

Parameter Present specimens Hall,  
1916 

Skryabin  
et al., 1960 

Gvozdev  
et al., 1970 

Hugot  
et al., 1983 

Frank  
et al., 2013 

Mykhailiutenko  
et al., 2019 short-tailed long-tailed 

Length of body, mm 10.08 ± 0.81 
8.98–11.34 

12.46 ± 0.53 *** 
11.63–13.35 9–11 7.75–11.00 7.75–11.00 8.2–11.0 10.6 

8.32–11.00 
9.7 ± 1.2 

7.87–11.20 

Depth of oral capsule, μm 17.02 ± 1.49 
14.25–19.33 

22.15 ± 1.28 *** 
20.17–24.23 – – – – – – 

Distance from head end to nerve 
ring, μm 

174.43 ± 9.96 
150.33–190.42 

245.65 ± 21.17 *** 
217.58–285.13 190–215 187–215 – 210–325 – – 

Width of body, μm, at:         

– bottom of oral capsule 72.11 ± 2.22 
70.14–78.05 

89.95 ± 3.38 *** 
82.17–96.15 – – – – – – 

– nerve ring 152.51 ± 11.49 
133.60–170.90 

186.71 ± 4.22 *** 
179.56–192.17 – – – – – – 

– narrowed end of cylindrical part 
of esophagus 

288.93 ± 11.38 
270.31–306.43 

303.12 ± 10.44 *** 
287.12–319.45 – – – – – – 

– narrowed end part of the bulb 370.97 ± 13.12 
350.24–394.10 

394.33 ± 11.20 *** 
364.48–409.43 – – – – – – 

– vulva 547.96 ± 26.48 
493.22–581.12 

694.96 ± 11.79 *** 
667.12–711.15 551–990 – – – – – 

– anus 186.24 ± 15.14 
167.53–220.06 

215.89 ± 15.74 *** 
179.50–239.02 – – – – – – 

Maximum width of body, µm 635.15 ± 28.01 
602.16–680.17 

751.57 ± 26.71 *** 
718.04–822.21 – 464–590 464–590 550–650 – 546.2 ±37.1 

479–592 
Esophagus, μm:         

– total length 702.52 ± 19.88 
674.98–737.03 

725.77 ± 19.95 ** 
687.24–761.01 – 495–713 – 600–700 – – 

– length of cylindrical part 462.55 ± 18.90 
423.11–498.18 

504.96 ± 18.83 *** 
454.64–533.07 495–535 – – – – – 

– width of cylindrical part in the 
middle 

51.65 ± 2.31 
48.25–56.33 

53.12 ± 2.93  
49.04–58.04 68–80 – – – – – 

– maximum width of cylindrical 
part 

104.54 ± 3.97 
98.24–110.85 

116.64 ± 5.44 *** 
108.45–124.12 – – – – – – 

– width of the narrowed end of 
cylindrical part of esophagus 

39.76 ± 1.35 
37.22–41.52 

40.10 ± 2.36 
33.45–4.12 – – – – – – 

– length of the narrowed end of 
cylindrical part of esophagus 

28.90 ±2.80 
22.41–33.71 

39.26 ± 1.03 *** 
37.33–41.05 – – – – – – 

– length of bulb 211.08 ± 16.24 
184.67–238.26 

181.55 ± 21.81 *** 
155.86–221.23 – – – – – – 

–  width of bulb 201.50 ± 5.57 
190.34–209.45 

208.61 ± 8.13 ** 
190.55–221.57 – – – – – – 

– ratio of length of cylindrical part 
of esophagus to length of bulb 2.21 : 1 2.82 : 1 – – – – – – 

Distance from vulva to head end, 
mm 

1.70 ± 0.09 
1.53–1.89 

1.92 ± 0.06 *** 
1.78–1.99 1.54–1.89 1.54–1.89 1.54–1.89 1.35–1.05 – – 

Distance from vulva to anus, mm 6.20 ± 0.78 
5.17–7.20 

6.69 ± 0.64 
5.23–7.62 – – – – – – 

Distance from vulva to tail end, 
mm 

8.37 ± 0.80 
7.33–9.65 

10.54 ± 0.50 *** 
9.85–11.40 – – – – – 0.181 

0.161–0.194 

Length of tail end, mm 2.17 ± 0.20 
1.74–2.45 

3.85 ± 0.54 *** 
3.14–4.62 2.34–4.51 1.88–4.51 1.88–4.51 2.2–4.7 – – 

Length of caudal process, μm 221.09 ± 5.83 
221.04–234.64 

194.89 ± 8.91 *** 
180.37–207.12 190–210 175–210 – 350–1900 – – 

Width of caudal process in the 
middle, μm 

13.48 ± 1.03 
11.08–14.85 

14.39 ± 0.80 * 
12.19–15.07 – 13–18 – – – – 

Length of eggs in uterus, μm 108.66 ± 8.92 
90.45–120.87 

110.53 ± 9.08 
93.12–122.66 95–103 95–115 95–115 80–110 – 100 

90–120 

Width of eggs in uterus, μm 45.20 ± 1.69 
41.21–47.43 

45.11 ± 1.64 
4.05–47.43 43 43–56 43–56 40–50 – 51 

42–59 

Width of shell of eggs in uterus, μm 2.07 ± 0.15 
1.88–2.28 

2.08 ± 0.09 
1.95–2.22 – – – – – – 

Note: “–“ – рarameters were not defined; * – P < 0.05; ** – P < 0.01; *** – P < 0.001 compared with values of parameters of short-tailed females.  

The short-tailed and long-tailed morphotypes of females were signifi-
cantly different in most measurements, especially in the size of the tail end. 
In long-tailed this figure was 3.8 ± 0.5 mm, which is 43.6% more (P < 
0.001) than in short-tailed (2.2 ± 0.2 mm). Thus, long-tailed females were 
larger by 19.1% (12.5 ± 0.5 mm, P < 0.001) than short-tailed (10.08 ± 
0.81 mm). The body width in long-tailed female nematodes in different 
parts of the body was also higher by seven indicators (by 4.7–21.2%, P < 
0.001). In long-tailed females, the oral capsule was deeper (by 23.2%, P < 
0.001), and the distance from the head end to the nerve ring was longer 
(28.9%, P < 0.001) compared with short-tailed females. The structural 
elements of the esophagus and parameters of its length and width were 

higher in five indicators (by 3.2–26.4%, P < 0.001–0.01). At the same 
time, the bulb of the esophagus in short-tailed animals was wider (by 
13.9%, P < 0.001) than in long-tailed ones. The vulva in long-tailed fe-
males was located at a greater distance from the head and tail ends (by 
11.5% and 20.6%, respectively) compared with similar indicators in short-
tailed females. Notably, the caudal process was shorter (by 11.9%, P < 
0.001) in long-tailed females than in short-tailed females, and the width in 
its middle part was larger (by 6.3%, P < 0.05). At the same time, the size 
of the eggs in the uterus did not have significant differences in females of 
both morphotypes. In total, we proposed using 25 morphometric parame-
ters to identify female P. ambiguus, which characterize the length and 
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width of the body in different parts, the size of the esophagus and its inter-
nal structure, the depth of the oral capsule, location, nerve ring, vulva and 
anus, tail end size and appendix.  
 
Discussion  
 

Most scientific studies indicate a significant prevalence, up to 75%, of 
passaluriasis among the population of both domestic and wild rabbits and 
hares, in many countries (Frank et al., 2013; Motamedi et al., 2014; Ab-
del-Gaber et al., 2019; Hajipour & Zavarshani, 2020). Therefore, diagno-
sing this infection and improving the approaches to the identification of 
P. ambiguus is an important area of research. This relevance is due to the 
fact that some authors indicate difficulties in identifying species of 
P. ambiguus and P. nonanulatus (Hugot et al., 1982; Bin & Chunsheng, 
1987).  

The morphological study of isolated P. ambiguus nematodes reveals 
that the general differential species features include: the structure of the 
head end (simple mouth, the presence of four head papillae and three 
teeth), esophagus (the presence of cylindrical and bulbous sections with 
two narrowed areas). In males, the characteristic morphological features 
are the hook-shaped body, the presence of one wide and short spicule with 
a handle, the tail papillae surrounding the anus, the characteristic structure 
of the tail end (the presence of narrow wings and papillary protrusions). 
In females, the characteristic morphological features are the shape of the 
vulva, the presence of verrucose formations in the vulva, the characteristic 
structure of the tail (shape, structure). The data obtained on important 
differential features of P. ambiguus are consistent with most studies con-
ducted using both light microscopy and scanning electron microscopy 
(Hugot et al., 1982; Vicente et al., 1997; Pinto et al., 2004). At the same 
time, there are reports of lip presence in P. ambiguus (Bin & Chunsheng, 
1987). However, according to the authors, this error is related to the per-
ception of such structural elements as the head papillae and teeth as a 
morphological feature of the lips (Abdel-Gaber et al., 2019).  

Based on metric studies of mature males and females of P. ambiguus, 
we propose to determine a larger number of parameters that will allow 
more effective identification of these pathogens. The obtained results were 
compared with the published data proposed by the authors for the identifi-
cation of P. ambiguus. In males, we proposed using 28 morphometric 
parameters for species identification. The number of parameters proposed 
by other authors ranged from one to 10, including the total body length of 
males, the distance from the head to the nerve ring, maximum body width, 
total length of the esophagus, length and width of the cylindrical esopha-
gus and bulb, distance from the cloaca to the tail end, the length of the 
narrowed part of the tail, the width of the narrowed part of the tail in the 
area of the papillary protrusions and the total length of the spicule. Moreo-
ver, our data and the results of other authors are somewhat different (Hall, 
1916; Skryabin et al., 1960; Gvozdev et al., 1970; Hugot et al., 1983; 
Frank et al., 2013; Boyko et al., 2019; Gugosyan et al., 2019; Mykhaili-
utenko et al., 2019). This difference may be due, in our opinion, to the 
morphological adaptation of pathogens to ever-changing living conditions. 
Therefore, we propose using additional metric parameters, which charac-
terize the depth of the oral capsule, body width in different parts, structure 
of esophagus, location of the cloaca relative to the head end, shape of the 
proximal and distal ends of the spicule and its handle, to identify male 
P. ambiguous.  

To effectively identify females of P. ambiguus, it is proposed to use 
25 morphometric parameters. Other authors proposed from one to eight 
parameters for the differential diagnosis of females P. ambiguous, inclu-
ding the total body length of females, the distance from the head to the 
nerve ring, maximum body width and body width in vulva area, the total 
length of the esophagus, the length and width of the cylindrical part of the 
esophagus, the distance from the vulva to the head and tail ends, the length 
of the tail end, the length and width of the caudal process. Our data on 
several of those indicators also differ from the results obtained by other 
authors (Hall, 1916; Skryabin et al., 1960; Gvozdev et al., 1970; Hugot 
et al., 1983; Frank et al., 2013; Mykhailiutenko et al., 2019). In particular, 
some authors note that the bulb in females has a spherical structure and 
propose to measure its diameter (Hall, 1916; Skryabin et al., 1960). Ac-
cording to our research, the bulb has a more elongated shape and, there-

fore, we propose measuring both its length and width. Therefore, we 
additionally proposed using metric parameters to identify female P. ambi-
guus, which characterize the depth of oral capsule, body width in different 
parts of the body, the size of the narrowings in the esophagus, the distance 
from vulva to anus.  

Our morphometric studies revealed two morphotypes of mature fe-
males of P. ambiguus, which differed in the size of the tail end. The length 
of long-tailed females was 43.6% longer (P < 0.001) than that of short-
tailed females. It was also proved that according to 19 indicators long-
tailed females were significantly larger than short-tailed, namely by the 
body length and width in different areas, depth of the oral capsule, size of 
the esophagus and its structural elements, distance from vulva to head and 
tail ends, distance from the head end to the nerve ring, the width of the 
caudal process. At the same time, short-tailed females were larger than the 
long-tailed females by two indicators (length of esophageal bulb and 
caudal process). It should be noted that the size of the eggs in the uterus 
were the same in females of both morphotypes.  

Therefore, our data indicate the need for further molecular genetic 
studies on the identified morphotypes of females, which have significant 
metric differences. The use of the proposed morphometric parameters for 
the identification of P. ambiguus, taking into account the determined mor-
photypes of females, will facilitate the differential species diagnosis of 
these parasites.  
 
Conclusion  
 

It is proposed to use additional morphometric parameters to enhance 
the efficiency of the differential diagnosis in order to morphologically 
identify the nematodes of the species Passalurus ambiguus (Rudolphi, 
1819) isolated from the colon of domestic rabbits (Oryctolagus cuniculus 
domesticus). 28 parameters are proposed in male nematodes and 25 in 
female nematodes to characterize the total length of the body, its width in 
different areas, the depth of the oral capsule, the size of the esophagus and 
its structural elements, the location of the nerve ring. Additional parame-
ters in males characterize the location of the cloaca and the shape and 
structure of the spicule. Female-specific characters are pointed out that 
determine the location of the vulva, anus, tail length and caudal process 
and its width. The isolated females of P. ambiguus are represented by two 
morphotypes (short-tailed and long-tailed), which differ significantly in 
size by 21 morphometric parameters. The main difference in morphologi-
cal features of female morphotypes was the difference in tail length. 
The long-tailed females were larger by 19 indicators (body length, width 
in different areas, depth of the oral capsule, size of the esophagus and its 
structural elements, location of the vulva and nerve ring, width of the 
caudal process) and smaller by two parameters (length of the esophageal 
bulb, the length of the caudal process) than short-tailed nematodes.  
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