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The aim of the current study was to investigate the helminth fauna of the mole-rat, Nannospalax 
xanthodon (Rodentia, Spalacidae), inhabiting the Javakheti plateau in southern Georgia. Three mole-
rats were captured at the site of Aspindza and Akhalkalaki municipalities. As a result of complete 
helminthological examination, only cestodes were found in the small intestine. The material was 
processed using the methods accepted in helminthology. All mole-rats were infested. The intensity of 
invasion was 1-2 specimens per animal. The morphometric study of cestodes was performed. 
Comparing the morphological and morphometric data of scolex, neck, proglottides and eggs of the 
studied helminths with the data known in the literature, we consider that cestodes, first discovered 
in the mole-rat N. xanthodon in southern Georgia, belong to the order Cyclophyllidea (Braun, 1900), 
family Anoplocephalidae (Cholodkowsky, 1902) and to the genus Paranoplocephala Lűhe, 1910.  
© 2022 Bull. Georg. Natl. Acad. Sci. 
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Rodents represent the most abundant species-rich 
mammalian order adapted to life in different niches. 
The helminth fauna of these rodents, including 
mole-rats, has been studied for a long time and the 
interest taken in it is not waning even today [1-9].  

In Georgia, the studies on the helminth fauna of 
rodents were started by Y.D. Kirshenblat. 
Investigating the regularities of the dynamics of 
parasitic fauna of animals, he systematically 
studied rodents in various areas of Georgia. The 
data were obtained on the species composition of 
helminths parasitizing in most rodent species, the 

distribution of their larval forms in various hosts 
and geographical distribution within the country. 
The research findings are presented in the papers 
[10-13]. In subsequent years, the study of the 
helminth fauna of rodents was continued by 
Matsaberidze [14]; Prokopič, Matsaberidze [15]; 
Kurashvili et al [16].  

In the materials on the helminth fauna of 25 
species of Georgian rodents, studied by Kirshenblat 
[12], the mole-rat Spalax leucodon from the 
Akhalkalaki region is also indicated. In the small 
intestine of these animals, only nematodes of the 
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genus Ascaris sp. were found by him. That was the 
first and the only record on mole-rat helminths in 
Georgia. 

Due to the peculiar environment, mole-rats, like 
some specialized forms of rodents adapted to the 
underground lifestyle, do not differ in the diversity 
of the parasitic fauna, which is confirmed both by 
the above-mentioned work of Kirshenblat [12] and 
the studies of a number of authors by Tinnin [4]; 
Tamam [17]; Vlasov et al. [6]; Archer et al., [9]. In 
Georgia, the mole-rat has been poorly studied by 
parasitologists. In September 2018, we had an 
opportunity to conduct a helminthological study of 
these animal species rare for Georgia. Preliminary 
data on cestodes found in mole-rats were presented 
at the international conference BIO Eco 2019 in 
Istanbul (Turkey) [18]. In this article, we present 
the results of further studies on cestodes.  
 
Material and Methods 
The objective of this study was three mole-rats 
Nannospalax xanthodon, (Syn.: N. nehringi) [19]. 
The animals were captured in the south of Georgia 
on the Javakheti plateau in private grain fields. 
Among them, one female from the Aspindza 
municipality, Lepisi (Niala plateau) N 41022′55′′,  
E 43012′36′′ and two females from the Akhalkalaki 
municipality in the vicinity of the village 
Myasnikyan N 41018′11′′, E 41019′12′′, respec- 
tively, from the left and right banks of the river 
Mtkvari at an altitude ~1800 m a.s.l. As a result of 
a complete helminthological examination of the 
internal organs, only two scolexes and five strobili 
with several fragments were extracted from the 
small intestine of three animals. Three scolexes 
were not found. The isolated cestodes were washed 
in water. We studied both, native and fixed in 700 
alcohol and clarified in glycerin temporary pre- 
parations. Permanent preparations were prepared 
by placing them in aceto-carmine, then in 700 acid-
alcohol, washed with water, dehydrated succes- 
sively by transferring them into ascending (700-900) 
alcohols. The preparations were fixed with Canada 

balsam. The morphology of cestodes was studied 
using a stereo microscope dual lights with 10 MP 
USB digital camera. To determine the taxonomic 
affiliation of the studied cestodes, their morpho- 
logical and morphometric parameters were 
compared with the corresponding descriptions from 
literature [10, 20-22]. Measurements are given in 
millimeters (mm). The material is stored in the 
collection of the Institute of Zoology at the Ilia 
State University in Tbilisi. 
 

 

Fig. 1. Paranoplocephala cestode from mole-rat in 
Georgia (conventionally Zia-2) Scolex. 
 
Results and Discussion 
All three mole-rats N. xanthodon were infected 
only with cestodes localized in the small intestine. 
The intensity of invasion was 1-2 specimens per 
animal. The mole-rat from the Aspindza 
municipality and their cestodes are conditionally 
designated Zia-2. Strobila of Zia-2 is ribbon-like, 
milky white. Length 152-200mm, at the beginning 
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it is narrow, and towards the posterior end, it 
expanded due to mature segments. The maximum 
width of the narrowest part of the strobila is 1.2mm, 
the middle part is 3.5mm, and the lower end is 4 
mm. Mature proglottides are transversely 
elongated. In 1cm length of the mature part of the 
strobila, which is 2mm wide, had about 45 
proglottides, and 15cm long - 684. Scolex (Fig. 1) 
smooth, maximum width about 2mm, had the 
shape of a funnel, equipped with four laterally 
located rather powerful round suckers, noticeably 
rising above the surface of the scolex. The latter 
smoothly turned into a well-defined neck. Its length 
is 12-40mm, measured from the lower end of the 
sucker to the first indicator segment, its width is 
0.66mm. The neck was followed by a monotonous 
row of proglottides with an unformed reproductive 
system. In the middle part of the strobili were 
hermaphroditic proglottides. They had a weak 
craspedote. The genital pores are unilateral, their 
location is almost equatorial. In the area of mature 
proglottids in Zia-2, protruding unarmed cirrus 
were clearly visible (Fig. 2). They were observed in 
one section of the strobila in a row in five 
proglottids, and in another section in a row in nine 
proglottids. The length of the last section of the 
strobila is 1.5mm, and the width is 0.8mm. Mature 
female gonads were located symmetrically on both 
sides of the hermaphroditic proglottides. In the 
proglottides of the posterior end of the strobila, the 
entire space was occupied by eggs. Zia-2 eggs are 
mostly oval in shape, covered with a thin, smooth, 
transparent shell with 1-2 dark stripes. Eggs were 
found at different stages of larval development. The 
following were visible: an early stage, a developing 
larva with an orientation towards the pole, towards 
the dark stripe of the egg, and an already formed 
cysticercoid. Egg size varied from 0.0505 x 0.027 
mm to 0.0574 x 0.0366mm (n=7). The dimension 
of the isolated Zia-2 egg with embryo was 0.0573 x 
0.0314mm. 

Two mole-rats from Akhalkalaki municipality 
and three strobilae without scolex isolated from 

them were designated Mia-4 and Mia-5. These 
cestodes, like Zia-2, milky-white in color, also had 
a ribbon-like body, but their length was longer and 
amounted to 200-240mm. The immature prog- 
lottides square in shape, while sexually mature 
proglottides elongated in the longitudinal direction. 
Pregravid proglottides had a branched uterus. As 
the eggs mature, the proglottides noticeably 
increase in length (Fig. 3). Mia-4 and Mia-5 eggs 
round, covered with a smooth, thin, transparent 
shell. Eggs diameter ranged from 0.0381 to 0.0452 
mm (n=4). They were at different stages of 
development of eggs Mia-4 and Mia-5. We suppose 
that the morphological differences found between 
the cestodes Zia-2 and Mia-4 and Mia-5 are 
associated with the ecological and geographical 
(Mtkvari River) dissociation of mole rats, which 
excludes their meeting. However, it should be 
mentioned that the chromosomal form of all N. 
хanthodon was the same 2N=50 [23]. 
 

 

Fig. 2. Paranoplocephala cestode from mole-rat in 
Georgia (conventionally Zia-2) Mature proglottids with 
cirrus. 

There is little information in the literature on 
mole-rat cestodes. In the small intestine of the 
mole-rat Spalax leucodon Nordmann from 
Moldova, a cestode of the genus Aprostatandrya 
sp. was found by Andreiko [1]. Later, when 
discussing the helminth fauna of the mole-rats of 
the fauna of the USSR, Andreiko [2] mentions 
Aprostatandrya caucasica from valid cestodes, 
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which, according to the Fauna Europaea website 
(http://www.fauna-eu.org/) Syn. Andrya caucasica 
(Kirshenblatt, 1938), Paranoplocephala caucasica 
(Kirshenblatt, 1938). Fair et al. [3] described a new 
species of cestode Paranoplocephala nevoi n.sp. 
from Palestine mole-rat Spalax ehrenbergi 
Nehring, 1898 with chromosome form 2N=54 
(Wertheim, Nevo, 1971) [24]. Separate 
morphological data of this cestode, such as the 
shape of a scolex, a well-defined neck, transversely 
elongated fertilized proglottides, unilateral genital 
pores, a small cirrus, have some similarities with 
data from Zia-2 cestode, and the round shape of the 
eggs resembled eggs of cestodes in N. xanthodon 
Mia-4, Mia 5. However, there were significant 
differences in size and in some external 
morphological parameters between the compared 
parasites and their hosts. This fact can be 
considered one of the manifestations of the 
adaptive relationship between the parasite and the 
host. 

 

 
Fig. 3. Paranoplocephala cestode from mole-rat in 
Georgia (conventionally Mia-4 and Mia-5) Gravid 
proglottids. 
 

In order to establish and clarify the taxonomic 
status of cestodes of genus Paranoplocephala from 
different rodent species, a number of authors re-
describe them on the basis of a comparison of 
morphological characters. Thus, Rausch [20] 
synonymized the cestode of the genus analysis 
Aprostatandrya (Kirshenblat, 1938) from voles into 

the genus Paranoplocephala Lűhe, 1910. As a 
result of a taxonomic revision of cestodes from 
voles, squirrels, and shrews, Haukisalmi and 
Henttonen [25, 26] concluded that one of the factors 
determining the status of a species is host 
specificity and its geographical distribution. It 
should also be noted the work of Haukisalmi et al., 
[27] which presents an extensive phylogenetic 
analysis and revision of paranoplocephalid-like 
cestodes. The analysis was based on a sequential 
study of the DNA of two parts of the 
mitochondrial genes. Based on the phylogenetic 
relationship and the main morphological features 
of particular importance, the authors in a strict 
order identified twelve new genera attributed to 
Paranoplocephala. 

Comparing the results of our research with the 
above literature data, we believe that cestodes, first 
found in the mole-rat N. xanthodon, living in 
southern Georgia, belong to the order Cyclo- 
phyllidea (Braun, 1900), family Anoplocephalidae 
(Cholodcowsky, 1902) and can be attributed to the 
genus Paranoplocephala. We hope that the 
application of the molecular genetic techniques in 
the future will confirm that the helminths studied 
by us belong to the already known genera of 
paranoplocephalid-like (Paranoplocephala Lűhe, 
1910-like) cestodes and make it possible to 
establish their generic and species specificity to 
their host N. xanthodon from the Aspindza and 
Akhalkalaki municipalities of the southern region 
of Georgia. 
 
Conclusion 
The mole-rat N. xanthodon living in the south of 
Georgia is a specific animal for the given area. Due 
to the underground way of life, it is protected from 
infection by a wide range of various invasive 
sources, which explains the lack of diversity of its 
helminth fauna. The initial studies in Georgia 
concerned only the detection of nematodes in mole-
rats [12]. The researched mole-rats N. xanthodon 
were infested only with cestodes. Based on a 

http://www.fauna-eu.org/
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number of morphometric features, the cestodes of 
the mole-rat N. xanthodon are assigned to the order 
Cyclophyllidea (Braun, 1900), family Anoplo- 
cephalidae (Cholodkowsky, 1902) and to the genus 

Paranoplocephala. The present work could 
supplement the materials on the helminth fauna of 
the mole-rats and micromammals of Georgia.  

 

პარაზიტოლოგია და ჰელმინთოლოგია 

ბრუცა Nannospalax xanthodon-ის ცესტოდებით ინვაზიის 
შემთხვევა საქართველოში  
 

ქ. ნიკოლაიშვილი*, ც. ლომიძე*, ლ. მურვანიძე*, ლ. არაბული*,  
ქ. ასათიანი* 

*ილიას სახელმწიფო უნივერსიტეტი, ზოოლოგიის ინსტიტუტი, თბილისი, საქართველო 

(წარმოდგენილია აკადემიის წევრის თ. სადუნიშვილის მიერ) 

კვლევის მიზანს წარმოადგენდა საქართველოს სამხრეთით, ჯავახეთის პლატოზე გავრცე- 
ლებული ბრუცების ჰელმინთოლოგიური გამოკვლევა. ასპინძისა და ახალქალაქის მუნიციპა- 
ლიტეტების ტერიტორიებიდან მოპოვებულ სამ ბრუცა - Nannospalax xanthodon-ის შინაგანი  
ორგანოების გამოკვლევისას, წვრილ ნაწლავებში ნაპოვნი იქნა მხოლოდ ცესტოდები. დაინ- 
ვაზიებული აღმოჩნდა სამივე მასპინძელი ცხოველი. ინვაზიის ინტენსივობა იყო 1-2 ცესტოდა  
ერთ ბრუცაში. ამ ჯგუფის ცხოველებისთვის ცესტოდოზის შემთხვევა პირველია საქართვე- 
ლოში. ბრუცა - N. xanthodon-ში გამოვლენილი ცესტოდების მორფოლოგიური მახასიათებ- 
ლების: სკოლექსი, კისერი, პროგლოტიდები, კვერცხები – მორფომეტრული შესწავლის შედე- 
გად და ლიტერატურულ მონაცემებთან შედარებითი ანალიზის საფუძველზე დადგინდა, რომ  
ცესტოდები მიეკუთვნება Cyclophyllidea (Braun,1900) – რიგს, Anoplocephalidae (Cholodkowsky, 
1902) – ოჯახს და Paranoplocephala Lühe, 1910 გვარს. 
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