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ABSTRACT
Introduction. Fascioliasis is highly prevalent in the North Caucasus lowlands, infecting 37–46% of adult buffaloes; however, the critical drivers of infection – 
seasonality and host age – are poorly understood.
Objective. Investigating seasonal and age-related fascioliasis dynamics in buffaloes kept in the lowland zones of the Republic of Dagestan.
Materials and methods. To investigate the spread of fascioliasis in the lowland Babayurt region, a total of 240 fecal samples from buffaloes aged one year and 
older, 20 liver samples, and 1,428 pond snails (Lymnaea palustris, Lymnaea stagnalis, Lymnaea auricularia, and Lymnaea truncatula) were collected. Parasites were 
detected using both antemortem (coproscopy) and postmortem (helminthological autopsy of the liver and gallbladder) methods.
Results. A high prevalence of fascioliasis was established in adult buffaloes of the lowland zone, a  phenomenon attributable to the  cumula-
tive nature of  parasitic infection. Infection rates demonstrated significant seasonal variation, peaking in  December (60%) and reaching a  minimum 
in  June  (40%). A  marked increase in  both prevalence and intensity of  infection was observed from August to  November, likely driven by a  seasonal rise  
in the population of infected intermediate hosts on pastures. Among the gastropods studied (L. palustris, L. stagnalis, L. auricularia, and L. truncatula), larval stages 
of fasciola were found exclusively in the dwarf and great pond snails, confirming their role as the key intermediate hosts in this region.
Conclusion. Understanding the regional epizootology of buffalo fascioliasis is crucial for developing effective control strategies against this zoonosis. Our findings, 
which elucidate the local dynamics of the parasite’s life cycle, provide a foundation for targeted prevention measures tailored to the specific conditions of the area.
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РЕЗЮМЕ
Введение. В равнинных областях Северного Кавказа наблюдается высокая распространенность фасциолеза среди взрослого поголовья буйволов,  
показатели инвазированности варьируют от 37 до 46%. Сезонная и возрастная динамика зараженности буйволов фасциолами в данном регионе остается 
невыясненной.
Цель исследования. Изучение сезонной и возрастной динамики фасциолеза буйволов, содержащихся в равнинной зоне Республики Дагестан.
Материалы и методы. Материалом для исследования служили 240 проб фекалий буйволов (в возрасте от года и старше), 20 экземпляров печени 
и 1428 экземпляров моллюсков семейства прудовиков: Lymnaea palustris, Lymnaea stagnalis, Lymnaea auricularia и Lymnaea truncatula. С целью изучения 
распространения фасциолеза в равнинном Бабаюртовском районе проведены исследования с использованием прижизненных (копроовоскопия)  
и посмертных (гельминтологическое вскрытие печени и желчного пузыря) обнаружения паразитов.
Результаты. Установлена высокая степень инвазии взрослых буйволов в равнинной зоне республики. Данный факт объясняется кумулятивным  
характером заражения, то есть накоплением паразитов в организме животных. Сезонность оказывает значительное влияние на зараженность буйволов 
фасциолезом. Экстенсивность инвазии достигала пика в декабре (60%) и была минимальной в июне (40%). В период с августа по ноябрь наблюдался 
заметный рост экстенсивности и интенсивности инвазии, что, по-видимому, связано с увеличением численности промежуточных хозяев паразита 
на пастбищах в это время года. Взрослые буйволы, обитающие на равнинах, чаще всего и более интенсивно заражались фасциолами. В результате 
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проведенных исследований по инвазированности моллюсков L. palustris, L. stagnalis, L. auricularia и L. truncatula установлено, что только малый и обык-
новенный прудовики были заражены личинками фасциол, в то время как другие виды лимнеид оказались свободны от этой трематодозной инвазии.
Заключение. Изучение краевой эпизоотологии фасциолеза буйволов позволит более успешно бороться с данным зоонозным биогельминтозом с учетом 
особенностей местности и видового состава возбудителей. Знание особенностей жизненного цикла трематод также является важной составляющей 
в проведении мероприятий по борьбе и профилактике паразитарных болезней.

Ключевые слова: Республика Дагестан, равнинная зона, фасциолез, Fasciola hepatica, буйвол, зараженность, экстенсивность и интенсивность инвазии, 
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INTRODUCTION 
Animal husbandry is a crucial branch of agricul­

ture, important for a country’s economy. The spread 
of infectious and invasive diseases in animal hus­
bandry is a  significant barrier to  industry deve­
lopment [1, 2]. 

Trematodiases, particularly fascioliasis caused 
by the liver fluke Fasciola hepatica, represent a sig­
nificant global health and veterinary concern. This 
helminth is a  widespread parasite of  numerous 
mammalian species, including both domestic live­
stock and wildlife within the Russian Federation and 
beyond. Infection with F. hepatica induces immuno­
suppression, heightening host susceptibility to sec­
ondary viral and bacterial infections, which can result 
in mortality [3, 4, 5, 6].

Episodic and incomplete anthelmintic treatment 
of livestock fails to  significantly reduce the  inci­
dence of  fascioliasis. The success of a deworming 
program is not absolute but is mediated by several 
critical variables. The local climate and habitat define 
the parasite’s environmental viability, the parasite’s 
development cycle in mollusks dictates transmis­
sion windows, and agricultural practices – notably 
the timing and length of grazing, which are often 
linked to rainfall – determine host exposure risk. Fa­
vorable environmental conditions stimulate pond 
snail population growth, which in turn increases the 
host population available for infection by larval fas­
ciolids, facilitating parasite transmission. This, in turn, 
leads to a high incidence of livestock infection with 
trematodes. Consequently, current prophylactic and 
therapeutic strategies against fascioliasis do not con­
sistently achieve the eradication of sexually mature 
parasites from livestock hosts [7, 8, 9, 10, 11].

Fascioliasis is a widespread parasitic disease of cat­
tle, particularly in southern Russia and the North Cau­
casus region. Notably, the prevalence of infection on 
specific farms in the region can be as high as 54.7%. 

Concurrent infection with F. hepatica and F. giganti-
ca is frequently observed in livestock populations of 
southern zones. Studies in Kalmykia indicate an aver­
age bovine fascioliasis prevalence of 17.8%, ranging 
from 15.9 to 20.8%. The highest levels are recorded 
during the winter, and both infection rate and the 
number of helminth eggs shed increase signifi­
cantly with host age. The prevalence peak occurs at  
6 years of age [12].

Kabardino-Balkaria also demonstrates high preva­
lence of fascioliasis among food-producing animals. 
Helminthoscopic analysis revealed a cattle infection 
rate of 48.2% and a mean fecal egg count of 47.7 fa- 
sciola eggs per gram. Post-mortem helminthologi­
cal examination revealed an infection prevalence of 
52.3% and a mean intensity of infection (II) of 99.8 fa- 
sciola individuals per animal. Infection of adult cat­
tle is observed year-round, with the rates ranging 
from 52.5% in August to 76.6% in February. Studies 
demonstrate that the II with fascioles in farm animals 
in Kabardino-Balkaria varies significantly depending 
on the time of year. In particular, there are different 
infection rates with adult trematodes and young fas­
cioles [13, 14, 15].

The predominant species of fascioles affecting 
livestock in the region is F. hepatica (78.3%). How­
ever, the prevalence of infection with F. gigantica is 
higher in irrigated areas (from 6.4 up to 30.3%). In 
juvenile cattle, the first fasciola eggs are detected in 
fecal samples in July, after which the extensity of in­
fection (EI) increases. Overall prevalence of fasciola 
infection among young animals is 22.7%. According 
to S. B. Cherkesov and A. K. Oshkhunova, the devel­
opment of F. hepatica and F. gigantica eggs occurs 
in Kabardino-Balkaria from mid-March to mid-No­
vember. During winter, fasciola eggs exposed to 
freezing air temperatures desiccate and die, while 
up to 38.1% of fasciola eggs submerged in water can 
remain viable [16].
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Studies in Kabardino-Balkaria demonstrate that 
the summer-autumn season provides the most 
favorable conditions for the reproduction of Lym-
naea auricularia and Lymnaea truncatula snails, the 
intermediate hosts of fasciola. At this time, the in­
fection rate of mollusks with parasite larvae reaches 
3.8–9.5%. The distribution of mollusks depends on 
the landscape: L. truncatula prefers mountainous and 
foothill areas, L. auricularia prefers irrigated lands. It 
is important to note that the metacercarial cysts of 
fasciola are highly resistant to adverse conditions, re­
maining viable on hay during winter and on pasture 
vegetation. However, intense sunlight (insolation) 
quickly desiccates and destroys metacercarial cysts 
on exposed vegetation. Parasites at all developmen­
tal stages can be found in animal hosts throughout 
the year. The parasite population exhibits clear sea­
sonal dynamics: adult forms dominate in the liver 
and  gallbladder during the winter-spring period, 
while preimaginal stages predominate during the 
summer-autumn period [17, 18].

A comparable pattern of fascioliasis epidemiology 
is observed in cattle populations across the North 
and Central Caucasus. The highest prevalence of 
fasciola infection (70.7%) was recorded in January 
among the adult cattle. The first cases of fascioliasis 
in young cattle were detected at the end of July. The 
high reproductive capacity of fasciola, particularly 
during the summer months, is a key driver of wide­
spread invasion in the host population [19].

Studies in the Chechen Republic have revealed 
varying prevalence rates of fasciola infection among 
domestic livestock and wild animals. Prevalence in 
sheep was 33.2% (II – 8–59 individuals/animal), 8.1% 
in goats (II – 3–11 individuals/animal), 19.2% in cattle 
(II – 12–108 individuals/animal), 13.4% in buffaloes (II – 
5–42 individuals/animal), 4.8% in horses (II – 3–7 indi­
viduals/animal), 5.7% in hares (II – 2–3 individuals/an­
imal) and 0.9% in roe deer (II – 3 individuals/animal). 
Along with F. gigantica, F. hepatica was reported in 
these animals. F. gigantica dominates in the lowland 
Chechen regions, while F. hepatica is predominant in 
the mountainous regions. The researchers also estab­
lished the following infection rates in farm animals: 
28% for cattle (II – 14–117 individuals/animal), 34.8% 
for sheep (II – 9–243 individuals/animal), 26.6% for 
goats (II – 5–24 individuals/animal) and 23.3% for buf­
faloes (II – 21–84 individuals/animal) [7, 20].

Fascioliasis in buffaloes in the North Caucasus re­
gion is understudied. The liver fluke disease caused 
by F.  hepatica, is widespread in ruminant popula­
tions worldwide, occurring sporadically and locally. 
The parasite has established persistent, localized res­
ervoirs of infection in specific natural habitats. Inad­
equate herd management practices, particularly the 
absence of structured pasture rotation, exacerbate 
the environmental contamination and transmission 
of F. hepatica in ruminant populations. Analysis of ep­
idemiological data reveals that F. hepatica infection 
is most prevalent in adult cattle and small ruminants 
within regions of high humidity [21]. 

Susceptibility to F.  hepatica increases signifi­
cantly with host age, a pattern primarily attribu­
ted to the cumulative effect of repeated exposure 
and reinfection over time. In adult ruminants with  

prolonged pasture exposure, the liver can harbor 
both mature adult flukes and juvenile stages simul­
taneously [22, 23, 24].

Epidemiological data on infection seasonality are 
essential for determining the most effective timing 
of strategic deworming to control liver fluke burdens 
in ruminants.

In central Russia, periods of high humidity – partic­
ularly in spring and autumn – elevate the risk of fas­
cioliasis outbreaks in grazing ruminants. The larval 
stages develop most successfully during the warmer 
months when water temperatures remain within 
a permissive 12–30 °C range. Any divergence from 
this thermal threshold directly disrupts development 
within the intermediate mollusk, effectively breaking 
the transmission cycle. Beyond temperature, the life 
cycle of F. hepatica is critically regulated by ambient 
humidity and solar radiation [25, 26, 27, 28, 29].

The prevalence of fascioliasis in buffalo popula­
tions exhibits clear age dependence, with infection 
rates consistently higher in adult animals than in 
juveniles. Sexually mature F.  hepatica can survive 
within the definitive ruminant host for up to 4 years. 
Persistent grazing on infective floodplain meadows is 
the primary driver for the elevated intensity of inva­
sion most frequently recorded in adult livestock [30].

The intensity of the trematode life cycle is influ­
enced by host population metrics – such as abun­
dance, density, and distribution – as well as by the 
extensity of infection and abiotic factors like the hy­
drothermal regime (including precipitation, humid­
ity, and temperature) during the vegetation season. 
This situation is a complex environmental problem 
that has a negative impact on the food security of 
the local population [31, 32, 33].

The freshwater biotopes of the North Caucasus 
include 10  species of mollusks: Lymnaeа truncat-
ula, Lymnaeа auricularia, Galba oblonga, Lymnaeа 
peregra, Physa fontinalis, Lymnaeа stagnalis, Physa 
acuta, Succinea putris, Planorbis planorbis and Lym-
naea ovata. Among these, L.  truncatula serves as 
the obligate intermediate host for the trematode 
F. hepatica. The distribution of L. truncatula covers 
a wide range of natural and artificial water reser­
voirs. The intensity of invasion of L. truncatula with 
by F.  hepatica larvae ranges from  3.05 to  27.14% 
(13.10% in  average) depending on the  biotope. 
A parallel variation in the morphological features of 
L. truncatula was observed, which correlated with 
the type of water body. The greatest susceptibility 
to invasion is observed in mollusks of the third stage  
of development [34, 35].

Analysis of the literature indicates a correlation 
between mollusk population density and their level 
of parasitic infection. Higher mollusk density is asso­
ciated with a greater prevalence of parasitic infec­
tions. As common parasites of mollusks, trematodes 
act as key agents of natural population control, sig­
nificantly influencing host numbers. They also alter 
fundamental ecosystem processes by reshaping tro­
phic networks and modifying system-wide structure 
and function. The complex, multi-host life cycle of 
trematodes is a key driver of endemic mollusk infec­
tion, creating significant and persistent risks to re­
gional and national food security [36]. 
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MATERIALS AND METHODS 
From March 2023 to March 2024, a cross-sectional 

study was conducted in the lowland zone of the Re­
public of  Dagestan to  investigate the  prevalence 
of fascioliasis in buffalo across different age groups. 
Fecal samples were subsequently collected from 
the buffaloes and analyzed for fasciola infection us­
ing established laboratory techniques.

Fecal samples were collected from 240 buffaloes 
categorized into four age groups (n = 60 per group): 
calves (<  1  year), young stock (1–2  years), adults 
(2–5 years), and mature animals (> 5 years). All sam­
ples were analyzed for fasciola eggs using a stan­
dardized flotation coproscopy technique.

All study animals were maintained on pastures 
known to be environmentally contaminated with 
parasite stages and situated near populated areas.

The age-related dynamics of F. hepatica infection 
in buffalo were studied using both intravital and 
postmortem diagnostic techniques. Intravital detec­
tion was based on coproscopic examination, while 
postmortem assessment involved helminthological 
autopsy of the liver and gallbladder, performed ac­
cording to the method of K. I. Scriabin.

The intensity of  fasciola invasion was assessed 
in autumn via helminthological post-mortem exam­
ination. Livers and gallbladders from 20 buffaloes, 
with five animals sampled from each of the four age 
groups, were analyzed for parasite burden.

Seasonal dynamics of F.  hepatica development 
was studied by coproscopic examination according 
to the method of N. V. Demidov.

The distribution of biotopes inhabited by interme­
diate snail hosts of fasciola was surveyed monthly 
across the study pastures (5–7 hectare area). Three 
biotopes (5 to 10  m2) were examined. A  total of 
1,428  mollusks belonging to the family Lymnaei-
dae were collected from 34  water reservoirs. The 
collected specimens comprised the following 
species: L.  palustris, L.  stagnalis, L.  auricularia and 
L. truncatula. The mollusks were identified using the  
N. D. Kruglov guide1.

During the grazing season, mollusk populations 
were monitored monthly for infection with larval 
stages of Fasciola spp. Parasites were initially iden­
tified using the compression slide technique under 
a light microscope. Subsequently, the intensity of 
infestation was quantified.

At the onset of the grazing season, field visits were 
conducted to buffalo pastures to sample and exam­
ine lymnaeid snails. This preliminary work aimed 
to establish the species composition and population 
density of these mollusks. Concurrently, natural bio­
topes serving as habitats for the intermediate host of 
F. hepatica were identified. Pond snails were collected 
using tweezers and placed in plastic containers.

Following collection, the mollusks were dissected. 
The soft body tissue was carefully extracted from the 
shell using fine-pointed scissors. In cases where the 
shell was exceptionally robust – particularly in larger 
specimens – it was first cracked open with a hammer 

to  facilitate access. During this procedure, hemo­
lymph – which may contain helminthic larval stages 
such as cercariae and rediae – was released.

To prevent workplace contamination and facili­
tate parasite examination under the microscope, all 
mollusk dissections were performed within a con­
tained vessel – either a Petri dish, a watch glass, or 
a dissection cuvette. Following dissection, the mol­
lusk’s body was separated into discrete anatomical 
sections or organs. Each of these tissues was then 
mounted between a microscope slide and a covers­
lip (compression slide technique) for detailed micro­
scopic examination.

For very small mollusks, the entire specimen was 
often examined in  situ–directly within the intact 
shell. In this preparation, live cercariae – if present – 
would actively emerge from the mollusk’s tissue into 
the surrounding liquid medium. Their intrinsic motil­
ity significantly facilitated detection and identifica­
tion under the microscope.

Statistical data were processed using variation 
statistics (according to N. A. Plokhinsky) and the Bio­
metrics software.

RESULTS AND DISCUSSION 
Parasitological surveys in the Babayurt Raion indi­

cated a high prevalence of fascioliasis in adult buffa­
lo, with many herds showing a heavy parasite burden 
(infection intensity). 

Our data suggest that in the shallow, hydrologi­
cally stable reservoirs of the lowlands, temperature 
serves as the key driver of biological activity for  
F. hepatica, maintaining the continuity of its epizo­
otic chain from egg to miracidium. Liver fluke life 
cycle is shown in Figure 1.

The parasite’s life cycle begins with the sexual re­
production of the adult stage, known as the marita, 
which resides in the bile ducts of the definitive host 
(humans or cattle). Eggs produced by the marita are 
excreted into the environment via the host’s feces.

For development to proceed, these eggs must 
reach a freshwater habitat. In water, a ciliated larva 
called a miracidium hatches from the egg.

The next stage involves the free-swimming 
miracidium locating and penetrating a suitable in­
termediate host – a dwarf pond snail. Inside the snail, 
a phase of complex asexual multiplication begins. 
The miracidium transforms into a primary sporocyst, 
which then produces numerous rediae.

Studies confirmed the widespread fascioliasis 
prevalence among buffaloes inhabiting the lowlands 
of the region.

A direct relationship was established between 
the age of animals and the  level of their infection 
(extensity and intensity) with liver fluke. The results 
are given in Table 1.

Prevalence of infection with fascioles in different 
age groups was: calves (< 1 year old) – 18.3%, in young 
animals (< 2 years old) – 23.3%, in buffaloes (2–5 years 
old) – 36.7%, and in > 5 years old animals – 48.3%.

The intensity of the  infection, determined by 
counting the number of helminth eggs per gram 
of faeces, also increased with age: in calves, it was 
(58.6 ± 9.9), in young animals – (88.5 ± 9.2), in 2 to 
5 years old buffaloes – (127.6 ± 8.7), in > 5 years old 

1 Kruglov N. D. Molluscs of family Lymnaeidae (Gastropoda, Pulmonata) 
of Europe and Northern Asia. Smolensk: SGPU Publishing; 2005. 507 p. 
https://djvu.online/file/tffRyg0rOq4jg (in Russ.)

https://djvu.online/file/tffRyg0rOq4jg
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Fig. 1. Common liver fluke life cycle
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animals – (166.4 ± 9.3) eggs per animal. The over­
all prevalence of  fasciola infection in the buffalo 
population was 31.7%. The mean intensity of infec­
tion, measured as the number of eggs per animal,  
was (112.3 ± 9.2).

A direct positive correlation was confirmed be­
tween buffalo age and infection prevalence, with 
the highest prevalence (48.3%) observed in adult 
animals. The intensity of invasion in adult buffaloes 
is almost three times (2.8 times) higher than in calves. 
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Table 1  
Prevalence of fasciola infection in buffaloes by age group, determined by coproscopy

Table 2  
Prevalence of fasciola infection in buffaloes by age group, determined by postmortem helminthological autopsy of the liver
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Post-mortem examination revealed the lowest 
prevalence of fasciola infection in the youngest 
cohort (buffaloes < 1 year of age): the EI – 20.0% 
and the II – (14.6 ± 2.3) individuals per animal, and 
the highest in the oldest cohort (> 5 years old): the 
EI – 60.0% and the II – (132.4 ± 9.8) individuals per 
animal (Table 2).

Analysis of seasonal dynamics revealed an  ab­
sence of F.  hepatica infection in the  examined 
livestock during March and April. In  June and   
August, the average parasitic burden per animal was 
(19.7 ± 2.1) and (21.8 ± 2.4). In October, the num­
ber of detected fasciola increased to (49.6  ±  3.5).  

In December, the maximum number was recorded – 
(67.1 ± 6.4), Figure 2.

Field surveys in the Babayurtovsky Raion showed 
that pastures within the Terek River floodplain are 
characterized by a specific hydrology, featuring nu­
merous small, lentic (stagnant or slow-flowing) water 
bodies formed by distributary streams. These water 
bodies are inhabited by L. palustris (marsh pond snail), 
L. stagnalis (great pond snail), L. auricularia (Euro- 
pean ear snail) and L. truncatula (dwarf pond snail).

During the pasture survey, persistent wet hol­
lows – small, groundwater-fed pools that do not dry 
out, were identified. These basins exhibited variable 

Parameters
Buffalo age

< 1 year < 2 years 2–5 years > 5 years Total

Tested, in total 60 60 60 60 240

Infected, in total 11 14 22 29 76

EI, % 18.3 23.3 36.7 48.3 31.7

Number of F. hepatica  
eggs per animal 58.6 ± 9.9 88.5 ± 9.2 127.6 ± 8.7 166.4 ± 9.3 112.3 ± 9.2

Parameters
Buffalo age

< 1 year < 2 years 2–5 years > 5 years Total

Tested, in total 5 5 5 5 20

Infected, in total 1 2 3 3 9

EI, % 20.0 40.0 60.0 60.0 45.0

Number of F. hepatica  
per animal 14.6 ± 2.3 46.7 ± 8.5 92.7 ± 9.9 132.4 ± 9.8 71.6 ± 7.6

Fig. 2. Seasonal prevalence of fascioliasis in buffaloes of the Dagestan lowlands (coproscopy results)
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morphometry: surface areas started from 4 m2, the 
substrate consisted of silty sediments, and the wa­
ter column depth ranged from 3 to 25 cm. Various 
species of aquatic invertebrates and other freshwater 
inhabitants were found in these hollows. The dwarf 
pond snail was a predominant species among them. 
Its population density ranged from 50 to 70 mollusks 
per 1 m2. The vegetation of these wet hollows was 
dominated by Elytrigia repens, Plantago lanceolata, 
and several sedge species of the genus Carex.

The presence of grazing livestock in the area 
was confirmed by direct observation of fresh hoof­
prints and feces. The proximity to saturated soils 
and streams caused animal hoofprints to fill with 
water, forming persistent puddles. In these micro- 
habitats, the population density of the dwarf pond 
snail reached or exceeded 60 individuals per 1 m2. 
Other mollusk species were also present within  
the same puddles.

In areas of peak mollusk concentration, mea­
sured parameters showed neutral to slightly alkaline 
conditions (pH 7.0–7.7 in water and soil, via litmus 
paper), with water temperature (17–22 °C) closely 
tracking air temperature due to the shallow nature of  
the water bodies.

The investigation of the  malacofauna in  pas­
ture-associated aquatic habitats confirmed 
the presence of snail intermediate hosts of fasciola. 
Among all lymnaeid snails examined, only L. trun-
catula and L. stagnalis were found harboring larval 
stages of F. hepatica. Other lymnaeid species were 
not infected by these trematodes. The results are 
shown in Figure 3.

In rare instances, echinostomatid larvae were de­
tected. These were distinguished from fasciola larvae 
by their greater motility and larger size.

From May to October, we recorded infection of 
dwarf pond snails with rediae and cercariae of Fasci-
ola spp. This finding indicates that larval stages can 

partially overwinter within the mollusk host. The 
highest intensity of infection of the dwarf pond snail 
was observed in September.

Our data established that the population density 
of the dwarf pond snail in floodplain biotopes peaks 
during August and September. This period of peak 
snail density coincides with the highest prevalence 
of F. hepatica larval infection in the snails, creating 
optimal conditions for the environmental persistence 
and transmission of fascioliasis.

CONCLUSION
A direct positive correlation was confirmed be­

tween buffalo age and fasciola infection prevalence. 
In adult animals, the EI is 48.3%, and the II is 2.8 times 
higher than in young animals.

The studies demonstrated a clear age-dependent 
trend, with infection prevalence increasing signifi­
cantly in older animal cohorts. In < 1 year old calves 
the EI was 18.3%, the II was (58.6 ± 9.9) individuals per 
animal; in < 2 years old animals the EI was 23.3%, the 
II was (88.5 ± 9.2) individuals per animal; in < 5 years 
old buffaloes the EI was 36.7%, the II was (127.6 ± 8.7) 
individuals per animal; in > 5 years showed 48.3% EI, 
the II was (166.4 ± 9.3) individuals per animals.

Post-mortem examination of livers from 20 buf­
faloes revealed fasciola infection in 9 animals, cor­
responding to a prevalence of 45.0%. However, in 
young animals < 1 year of age, the infection rate was 
only 20.0%, while in buffaloes over 5 years of age, this 
figure reached 60.0%. Moreover, the II increased with 
age, reaching maximum values in adult animals (on 
average (132.4 ± 9.8) individuals per animal). Adult 
buffaloes grazing in lowland areas demonstrated 
a consistently high intensity of infection by F. hepat-
ica larvae throughout the year. This trend is primar­
ily driven by a cumulative effect – fasciola parasites 
accumulate within the host over time, leading to hi­
gher prevalence and intensity in older animals. 

Fig. 3. Prevalence of F. hepatica infection in lymnaeid  snails, March – October 2023 (%)
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Seasonal monitoring revealed a  complete ab­
sence of fasciola parasites in buffalo during the ear­
ly spring months of March and April. In June and  
August, the average parasitic burden per animal was 
(19.7 ± 2.1) and (21.8 ± 2.4). Infection intensity with 
the liver fluke increased significantly from August 
to October, peaking at (49.6 ± 3.5) parasites per ani­
mal. This seasonal peak likely corresponds to the pe­
riod of highest abundance of the intermediate snail 
hosts in the pastures. The peak of infection intensity 
in buffalo was recorded in December, with a mean 
burden of (67.1 ± 6.4) parasites per animal. 

The highest densities of  lymnaeid snails were 
associated with specific lentic habitats: stagnant 
or slow-flowing reservoirs, abandoned irrigation 
channels, seasonal puddles, and small ponds prone 
to summer drying. These areas are inhabited by many 
species of mollusks, including the dwarf pond snail 
(L. truncatula), whose population density reached 
70 individuals per 1 m2.

Monitoring of larval trematode infections in four 
lymnaeid species – L. palustris, L. stagnalis, L. auricu-
laria and L. truncatula revealed that only the dwarf 
and great pond snail harbored fasciola larvae. The 
other three species showed no evidence of infection 
with this parasite. In some instances, echinostomatid 
larvae were detected. These were distinguished from 
fasciola larvae by their greater motility and elonga- 
ted shape.
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