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Abstract

Introduction: The aim of the study was to determine how the spread of contagious agalactia in sheep and goats in the Odesa
region depended on the age of the animals and the season. Material and Methods: From January 2016 to December 2018, 1,964
ewes and 1,484 nanny goats of different age groups were studied by ELISA for antibodies to Mycoplasma agalactiae. Results:
The highest incidence of contagious agalactia was registered in one-year-old animals and was 59.7-83.0%, two-year-old ruminants
showed 17.0-40.3% prevalence, in livestock at the age of 3—4 years no serological evidence of the disease was registered and in
ewes and nanny goats older than 5—6 years 1.5-3.6% were infected. The most susceptible were young animals at the age of one-
month (11.6-14.5%). The first peak of the disease was recorded in March—April (21.0-26.1%), in the lambing period, which
coincided with the beginning of lactation and the suckling period, and the second peak occurred in June—July (28.9-34.2%), the
period of maximum lactation and of manual milking of sheep and goats. Conclusion: The results of serological investigations
indicate the circulation of M. agalactiae in small ruminants in the south of Ukraine. To avoid greater dissemination of the pathogen,

appropriate measures should be applied and strategies for its control need to be drawn up.
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Introduction

Contagious agalactia of sheep and goats is
widespread in countries with developed sheep farming.
It is principally caused by a specific pathogen,
Mycoplasma agalactiae, and characterised by lesions of
the mammary glands, joints and eyes (4). According to
the World Organisation for Animal Health (OIE) and as
borne out by numerous research undertakings,
contagious agalactia of sheep and goats is endemic in
Greece (13), Italy (6), Iran (14, 24, 25), Spain (2, 11),
Turkey (15) and Romania (20). Localised foci of the
disease have also been described in Ghana and Israel (1).

The pathogen M. agalactiae can circulate among
animals for several years, and the disease it causes has
a subclinical form. If it affects more than 70% of
livestock, animals manifest clinical symptoms of
agalactia which are observed in the lambing period (16).
Most researchers associate the seasonality of the disease
with the lactation period and explain it by the higher

susceptibility of lactating and newborn animals. The
disease begins during lambing and ends after lactation.
A chronic and asymptomatic course of contagious
agalactia in goats and sheep is observed in most cases
under favourable environmental conditions, namely
a moderately warm and humid summer (26).

In many countries of the Mediterranean basin,
M. agalactiae is a major pathogen in the development
of contagious agalactia and causes significant losses in
the sheep and goat dairy industry in France (23), Spain
(21) and Italy (7). In Africa, and specifically in eastern
Algeria, contagious agalactia also causes significant
economic losses, and in one-third of the 15 million
susceptible animals the disease occurs with characteristic
clinical signs — mastitis, arthritis, or mastitis and
keratoconjunctivitis (18).

The main aetiological agent of contagious agalactia
is M. agalactiae, although other agents are known such
as M. mycoides, M. capricolum, and M. putrefaciens,
albeit exclusively causing agalactia in goats. In goats,
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the situation is particularly difficult, and asymptomatic
carriers have been identified in chronically infected
herds. Several authors indicate that contagious agalactia
is registered in sheep and goat herds that are kept
together and the existence of non-pathogenic
mycoplasmas in the herd complicates the diagnosis of
the disease (6, 27).

The significant spread of this disease is due to
several factors: primitive methods of small ruminant
breeding, the ineffectiveness of antimicrobial therapy,
and the paucity of appropriate preventive measures (3).
The spread of contagious agalactia and its course are
also influenced by climatic and meteorological
conditions, such that wider prevalence of the disease is
observed in rainy years. An increase in morbidity and
mortality is registered when sheep are driven to high
mountain pastures, where the climate is characterised by
colder, rainier and less stable weather.

Despite the rather long-term immunity that sick
animals develop, on many M. agalactiae-positive farms
contagious agalactia of sheep and goats occurs
continuously. Prolonged carriage of mycoplasma
ensures the preservation of the pathogen on agalactiae-
positive farms in the period between enzootics, which is
the main reason for the annual reinfection of non-
immune livestock (17).

Several researchers also note the importance of
secondary sources of infection: soil, litter, feed, footwear
and clothing of staff, and wvarious care items
contaminated with secretions of sick animals. In
addition, lambs and kids can become carriers of the
infection by being suckled by other ewes and nannies
5,9).

Contagious agalactia of sheep and goats had not
been registered in Ukraine until 2005. However, from
2003 to 2005, outbreaks of it in sheep and goats were
observed in nine southern districts of the Odesa region.
That is why the determination of the age and seasonal
pattern of contagious agalactia of sheep and goats on the
farms of the Odesa region is relevant and necessary.

The purpose of the study was to conduct
epizootological monitoring of contagious agalactia of
sheep and goats on the farms of the Odesa region to
elucidate its dependence on the age of animals and the
season.

Material and Methods

For the study on contagious agalactia of sheep and
goats and the features of the epizootic situation on
different farms in the south of the Odesa region, the
method of epizootological research of Bakulov et al. (2)
was used. Briefly, a preliminary diagnosis was estimated
based on the presence of typical clinical symptoms
(loss of milk production, arthritis, pneumonia,
keratoconjunctivitis, and mastitis). Laboratory testing
was based on serology using an M. agalactiae Screening
Ab Test ELISA kit (Idexx Laboratories, Westbrook,

MN, USA) following the manufacturer’s instructions.
The basis for establishing a definitive diagnosis of
contagious agalactia in sheep and goats is the isolation
and identification of M. agalactiae from samples of
biological material (samples of milk, ocular, vaginal, or
nasal swabs, articular exudates, as well as regional
lymph nodes, samples of lungs, liver, kidney, and spleen
during postmortem examination), as laid down in
current legislation and recommended by the OIE.

The age-specific pattern of the disease was
determined in unvaccinated sheep from six flocks aged
1 year, 2 years, 3—4 years and 5-6 years on farms of the
Artsyzk district in the villages of Zadunaivka and
Novoivanivka, farms of the Bolgrad district in the
villages of Dmytrivka and Krynychne, and others of the
Tarutyn district in Nadrichne and Vynohradivka. All of
the farms are in the Odesa region (Fig. 1). In total,
1,964 ewes and 1,484 nanny goats of different age
groups were studied in a sampling period from January
2016 to December 2018. The blood samples were
collected from sheep and goats in syringes, serum was
separated and the samples were delivered to the
laboratory on ice.

The incidence of contagious agalactia among
young animals was determined in 475 lambs and 308
goatlings aged 1, 2, and 3 months during 2018 on a farm
in the Bolgrad district and another in the Tarutyn district.
The seasonal pattern of contagious agalactia was
clarified on the Bolgrad sheep farm, where clinical signs
characteristic of this disease had been observed among
sheep and goats for the preceding 5 years.

The resulting data were processed statistically
using a Microsoft Excel for Windows spreadsheet.

Results

In most cases, lactating sheep and goats in
agalactiae-positive flocks show a sharp decrease in milk
production and ewes have lesions mostly in one udder
and can cease secreting milk completely. Affected
animals also suffer reproductive disorders accompanied
by abortion and stillbirth.

The intention to elucidate the pattern of correlation
of age with prevalence prompted the study’s conduct on
sheep farms which had been continuously agalactiae-
positive for the preceding 5—7 years, and the incidence
rate on those farms was from 22.6% to 32.4%.

Serological examination of flocks in the Artsyzk
district detected that 168 ewes (32.4%) out of 519 were
infected with contagious agalactia, of which 109
(64.9%) were in the first year of life, 52 (31.0%) in the
second, 1 (0.6%) was between 3 and 4 years of age, and
6 (3.6%) were in the 5—6-year-old age group (Table 1).

Positive results were reached for 72 (23.9%) out of
301 Artszyk lactating goats aged two years or younger.
The larger number of infected animals, 43 (59.7%), were
one year old, while 29 (40.3%) of their year-older
counterparts were seropositive.
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Fig. 1. Sampling locations in the Odesa region for serological testing for contagious agalactia

Table 1. Age pattern of contagious agalactia in sheep and goats on farms in the southern region of Odesa

Incidence by age

Small Number Numbe~r ~of
T minants of t_ested ser_oposmve 1 year 2 years 34 years 5-6 years
animals animals (%) Numbe{r .of o Numbe_r _of 0 Numbe_r _of % Numbgr .of %
seropositive seropositive seropositive seropositive

Artsyzk district

sheep 519 168 (32.4) 109 64.9 52 30.9 1 0.6 6 3.6

goats 301 72(23.9) 43 59.7 29 40.3 - - - -
Bolgrad district

sheep 586 146 (24.9) 110 75.3 32 21.9 - - 4 2.8

goats 470 106 (22.6) 88 83.0 18 17.0 - - - -
Tarutyn district

sheep 859 210 (24.4) 166 79.0 44 21.0 - - - -

goats 713 198 (27.8) 139 70.2 56 283 - - 3 1.5

In the Bolgrad district where 586 sheep and 470
goats were tested, respectively 146 (24.9%) and 106
(22.6%) animals had agalactia. The incidence rate in
animals in the first year of life was 75.3% in sheep and
83.0% in goats. In animals in their second year, this
figure decreased to 21.9% in ewes and 17.0% in nanny
goats. In 3—4-year-old animals, no clinical signs of the
disease were registered, and only in 4 (2.8%) ewes older
than 5 years was agalactia observed, being then mastitic
in form.

Investigation of a herd of small ruminants in the
Tarutyn district revealed infection in 210 (24.4%) out of
859 sheep and 198 (27.8%) out of 713 goats. The
incidence rate in one-year-old animals was the highest
and was 79.0% among ewes and 70.2% among goats and
in two-year-old animals, it was 21.0% among sheep and

28.3% among goats. Animals aged 3—4 years did not
suffer from contagious agalactia, and only 3 (1.5%)
goats older than 5 years had signs of the disease.

Overall, the epizootological survey of six flocks of
small ruminants in the southern districts of the Odesa
region found that the highest incidence of contagious
agalactia was in animals aged 1 year and ranged from
59.7 to 83.0%. Among ewes and nanny goats at the age
of 2 years, the incidence rate was half as high, while
among lactating animals aged 3—4 years serological
evidence of contagious agalactia was almost entirely
absent, and only a small percentage of incidence at
1.5-3.6% was recorded among ewes and goats older
than 5—6 years.

The results of the clinical and epidemiological
study of contagious agalactia among different age
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groups of sheep and goats showed that the ewes in
lactating period are the most prone to the disease, as well
as lambs and goats 25-30 days of age. A total of 475
lambs and 308 goatlings were examined (Table 2).

Most contagious agalactia cases were registered in
animals in the age range of 25-30 days. The 475 lambs
investigated included 69 (14.5%) of this age with the
disease and 21 (4.4%) fatalities also in animals no older
than a month. Thirty-six (11.7%) of the monthlings
among the 308 tested goatlings were infected and 11
(3.6%) goatlings died before reaching month two.

Among lambs aged 2 months, the incidence rate
decreased significantly and amounted to 1.3%, which
was six lambs. The goats of this age that had agalactia
numbered 5 (1.6%). The mortality of young animals was
low and did not exceed 0.3%. Clinical signs
characteristic of contagious agalactia of sheep and
goats were not registered among young animals aged
3 months.

The study of the seasonal pattern of contagious
agalactia was carried out on livestock farms in the
Bolgrad district of the Odesa region where sheep and
goats are kept together in the same flock and grazed on
the same pasture. The total number of livestock in 2016
was 425 animals, in 2017 391 animals and in 2018 407,
of which 114 (26.8%), 92 (23.5%) and 38 (9.3%)
animals were affected in respective years. This decrease
in the incidence rate can be explained by the insufficient
rainfall during the spring—summer period of 2018 and
the drier climatic conditions generally in that year, as for
the pathogen to spread humid warm weather is
favourable.

During the three years of the surveillance on one
sheep farm with positive status, no infected animal was
registered in January (Table 3).

Table 2. Incidence of contagious agalactia among lambs and goatlings

The first clinical signs of the disease in 2016 were
registered in February, at the beginning of lambing.
In 2016, 6 animals (5.3%) were infected in February,
in March the number of infected individuals increased
to 26 (22.8%), but in April the number decreased to 12
(10.5%), and in May it did so again and 3 ewes (2.6%)
were affected. In June the number increased to
18 animals (15.8%), and in July it peaked at 39 (34.2%).
In August, there were 9 infected animals (7.9%) and
in September, only 1 (0.9%) animal was registered.

Similar incidence of contagious agalactia of sheep
and goats was recorded in 2017. In February, 2 animals
were affected (2.2%), and in March there were already
24 (26.1%). In April, 7 infected animals (7.6%) were
registered, but in May, only a single ruminant (1.1%). In
June, the number of infected sheep and goats grew to 21
(22.8%) and in July the disease reached its culmination
with 28 sick animals (30.4%). At the end of summer,
7 (7.6%) sheep were affected in August and 2 animals
were (2.2%) in September.

Data on agalactia incidence in sheep and goats in
2018 differed significantly from those of previous years.
In February, only 1 sheep (2.6%) with signs of agalactia
was noted, in March 6 (15.8%), but in April there was
arise to 8 (21.1%), while in May there were no ruminants
with the symptoms of the disease. In June, with the
beginning of manual milking, 11 animals were affected
(28.9%), in July there were 7 (18.4%), in August came
a further fall to 4 (10.5%) and in September there was
a solitary case (2.6 %).

After the end of the lactation period and after the
culling of young animals with positive status for this
disease, no sick animals were diagnosed in October,
November, or December (Fig. 2).

Incidence by age

Small Number of
ruminant te_sted 1 month 2 months 3 months
animals Affected %  Fatalities % Affected % Fatalities %  Affected %  Fatalities %
lambs 475 69 14.5 21 44 6 1.3 0 - 0 - 0 -
goatlings 308 36 11.6 11 3.6 5 1.6 1 0.3 0 - 0 -
Table 3. Seasonal pattern of contagious agalactia among sheep
2016 2017 2018
Months - o - 5 - S
Infected animals Yo Infected animals %o Infected animals %o
January - - - - - -
February 6 53 22 1 2.6
March 26 22.8 24 26.1 6 15.8
April 12 10.5 7 7.6 8 21.0
May 3 2.6 1 1.1 - -
June 18 15.8 21 22.8 11 28.9
July 39 342 28 304 7 18.4
August 9 7.9 7 7.6 4 10.5
September 1 0.9 2 22 2.6
October - - - - - -
November - - - - - -

December - -
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Fig. 2. Dynamics of incidence of contagious agalactia among sheep on the farms of the southern region of Odesa, Ukraine

Thus, contagious agalactia of sheep and goats is
characterised by seasonality. The first peak of the
disease occurs in the spring, during the lambing season,
which coincides with the beginning of lactation (the
suckling period). The second peak is registered in the
summer, in the period of maximum lactation in animals
when manual milking of sheep and goats takes place.

Discussion

Mpycoplasma agalactiae remains an important
pathogen, causing mastitis in lactating animals which
leads to significant economic losses all over the world
(8, 10). Besides the drop in milk production, contagious
agalactia of sheep and goats is also characterised by
keratoconjunctivitis, arthritis, and pneumonia followed
by increasing morbidity and mortality. A serious threat
to animal welfare can be observed not only in the acute
phase of the disease, but also during its chronic form (19).

Currently, vaccination of sheep and goats against
contagious agalactia is not provided in Ukraine and the
detected antibodies in this survey reflect a natural
response to infection. In our study, serological
investigations on six farms in three districts of the Odesa
region showed 26.7% and 25.3% seropositive animals
among sheep and goat flocks, respectively. The
transmission which resulted in these rates may be due to
direct contact with infected animals or contaminated
milking equipment on the observed farms. Suckling
lambs and goats can be easily infected through
colostrum and milk. Contreras et al. (8) observed several
outbreaks of contagious agalactia among sheep and
reported that among the ewes in lactating period from 30
to 50% of animals were sick. Lambs of 2-3 weeks of age
that were suckled by sick ewes usually died 10—15 days
after the onset of symptoms in their mothers.

Analysing the contagious agalactia incidence
among sheep and goats by age and sex, it was found that
in ewes it is 20.1%, in rams it is 0.9%, in lambs 9.9%, in
nanny goats 48.6%, in male goats 0.5 % and in goatlings
20%. Both sexes of young animal are affected in equal

proportions (10). According to authors from Nigeria,
acute and subacute courses of contagious agalactia were
observed in goats 1-3 years of age, mainly in mastitic
form (12).

Contagious agalactia is considered a neglected
disease of small ruminants in Ukraine, the neglect
signalled by poor diagnostics, failure to mitigate fast
pathogen transmission from flock to flock, and
insufficient sheep and goat farm managing practices.
Moreover, there are inappropriate biosecurity measures
and there is no vaccination program even where
particularly needed in the endemic Odesa region. The
disease is characterised by seasonality, striking most
heavily at the end of the lambing and kidding seasons
spanning winter and spring and coinciding with the
beginning of lactation and in summer when the
maximum number of livestock are in lactation (22). As
problematic districts have a border with the Republic of
Moldova, the pathogen can migrate through the adjacent
territories and cross from one country to the other. Sheep
and goat farms in northeastern Romania near the
Republic of Moldova have also reported infectious
agalactia cases for many years (20).

In conclusion, to eradicate M. agalactiae infection,
more efficient measures for suppression and control are
required. Our further objectives are to characterise
isolated pathogens in greater detail using molecular
methods and to examine samples from more regions of
Ukraine.
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