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SUMMARY

Mycoplasmoses of cattle and small ruminants, pigs and poultry are widely spread and the infection process is frequently associated with other diseases. Mycoplas-
ma spp. cause inflammatory respiratory diseases, diseases of joints and meninges, keratoconjunctivitis, mastitis and endometritis, abortion and stillbirths. Etiotro-
pic therapy of mycoplasmal infections consists in prescribing antibiotics: enrofloxacin, difloxacin, oxytetracycline, chlortetracycline, doxycycline, tylosin, tilmicosin,
tylvalosin, tiamulin, florfenicol, lincomycin, spectinomycin, tulathromycin. The results of studies described in different publications show high sensitivity of Myco-
plasma synoviae and Mycoplasma gallisepticum to tetracyclines, tiamulin and tylvalosin. Isolates with increased resistance to tilmicosin are also resistant to tylosin
and lincomycin. Treatment of respiratory infections in lambs, the main causative agents of which are Mannheimia haemolytica and Mycoplasma, has been successful
with the use of fluoroquinolones, tilmicosin, tulathromycin, chlortetracycline, enrofloxacin, doxycycline, and oxytetracycline. Isolates of Mycoplasma bovis are largely
sensitive to oxytetracycline, florfenicol and tulathromycin. Enrofloxacin has a less pronounced therapeutic effect. Tilmicosin and oxytetracycline are effective in the
treatment of respiratory diseases of young cattle, associated with Mycoplasma spp. Tulathromycin and tilmicosin have a significant therapeutic effect in the treatment
of pneumonia in weaned piglets experimentally infected with Mycaplasma hyopneumoniae. Multiple (course) use of enrofloxacin significantly increases the therapeutic
effect. Tilmicosin is effective in the control of other bacterial infections of pigs (pasteurellosis, streptococcosis, hemophilic polyserositis, infectious atrophic rhinitis).
The general prophylaxis of mycoplasmal infections is to comply with veterinary and sanitary standards and toimplement quarantine measures in the infection outbreak.
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PE3IOME
MuKonna3mMo3bl KPYMHOrO 1 MENIKOTO POraToro CKOTa, CBUUHEIA 11 NTIL, UMEIOT LUNPOKOE PACNPOCTPAHEHME I UaLLLe BCETO NPOABAAIOTCA B aCCOLMATUBHOI opMme
TeueHUs MHOEKLMOHHOro npouecca. Mycoplasma spp. BbI3bIBaloT BOCNANUTENbHbIE 3a60N1BaHIUA OPraHOB AblXaHus, CYCTaBOB M MO3r0BbIX 060n0ueK, Kepato-
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KOHBHOHKTUBHUTbI, MAaCTUTbI 1 SHAOMETPUTBI, a60PTbI 1 POXKAEHIE MEPTBOFO HEeXI3HECTI0CoBHOr0 NpUnIoza. ITMOTPOMHAA Tepania MUKONAa3MEHHbIX UHeKLMil
3aK/K04aeTCA B Ha3HaUeHNI aHTUOMOTIKOB: SHPOGNOKCALMHA, ANGNOKCALMHA, OKCUTETPALMKANHA, XNOPTETPALMKIINHA, AOKCULMKNMHA, TUNO3WHA, TAAMUKO3UHA,
TUNBaN03unHa, THaMynuHa, GnopdeHnkona, TMHKOMULMHA, CNEKTUHOMULMHA, TYRaTPOMULIMHA. Pe3ynbTaTbl MCCNefoBaHuiA, 0ny6anKoBaHHble B Pa3finuHbIX
WCTOYHMKAX, NOKa3bIBAKT BbICOKYI0 UyBCTBUTENbHOCTL Mycoplasma synoviae n Mycoplasma gallisepticum  TeTpauMKnuHam, THAMYAUHY 11 TUNBano3uHy. 13o-
NATHI C NOBBILUEHHO YCTOMYNBOCTBHO K TUIMUKO3UHY TaKXKe PE3UCTEHTHDI K TUNO3UHY U IMHKOMULMHY. JleueHne pecnnpatopHbIX MHOEKLMiA ATHAT, 0CHOBHBIMM
B030yauTenamu Kotopbix asnatwtca Mannheimia haemolytica w Mycoplasma, npoxogut ycnewHo ¢ npumeHeHrem GTOpXMHONOHOB, TUAMUKO3MHA, TYNaTpo-
MULMHA, XNOPTETPALMKINHA, SHPOGAOKCALINHA, JOKCULMKIIHA U OKCUTeTpaumKknuHa. M3onatel Mycoplasma bovis B 3HauuTeNbHOI CTENEHM YyBCTBUTENbHDI
K OKCUTETPaLMKNUHY, GnopheHrKony 1 TYnaTpOMULMHY, MeHee BbipaxeHHbIl TepaneBTueckiuii 3¢ ekt okasbiBaeT IHpodnokcauuH. Mpu nevennn pecnupa-
TOPHbIX 3a601eBaHMil MONOAHAKA KPYMHOTO POraToro CKoTa, MpoTekatoLuyx B accounauum ¢ Mycoplasma spp., SOdeKTuBHbI TANMIKO3UH 1 OKCUTETPALMKAVH.
3HauuTenbHoe TepaneBTMYecKoe AeiiCTBINE NP NeYeHIN THEBMOHIM Y NOPOCAT-0TbeMblLLel, KCnepuMeHTanbHo MduumMpoBanHbIx Mycoplasma hyopneumoniae,
0Ka3bIBAET TYNATPOMULIH U TAIMUKO3UH, 3aMETHO NMOBBILLAET NeyeHblii 3(deKT MHOrOKpaTHOe (KypcoBoe) npuMeHeHue SHpodnoKcaLnHa. Tanmnko3uH 3¢-
dekTrBeH B 6opbOe 1 ¢ Apyrumm bakTepUANbHBIMUI MHOEKLNAMI CBUHEIT (NacTepenne30m, CTPENTOKOKKO30M, reMOQUe3HbIM MOANCEPO3UTOM, UHPEKLMOHHBIM
atpoduueckum puniutom). 0614as npodunakTiKa MUKONIA3MEHHDIX MHGEKLMIA 3aKNI0YaeTca B COONI0AHIN BETePUHAPHO-CAHUTAPHBIX HOPM 1 OCYLLIECTBAEHIN
KapaHTUHHbIX MepONPUATHIA B 0Yare MHEKLMM.

Kniouesble cnoBa: 0630p, MUKONIa3M03, NeUeHue, NTIALbI, MEKHiA 1 KpYMHbIii poraTblii CKOT, CBUHBM, SHPOGIOKCALIMH, AUGNOKCALMH, OKCUTETPALIMKIIUH,
XNOPTETPALMKINH, AOKCULMKNMH, TUNIO3WH, TWIMUKO3WH, TUNBANO3WH, TAMYNH, GNOPOEHUKON, NMHKOMULUH, CNEKTUHOMULIH, TYNaTpOMULIMH
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Mycoplasmas cause many pathologies in humans, dif-
ferent animal and bird species: respiratory, autoimmune
diseases, diseases of the reproductive organs and joints. It is
also known that mycoplasmas infect the brain of sheep and
goats, cattle, and birds. Evidence has been presented that
some Spiroplasma species may play a role in the develop-
ment of transmissible spongiform encephalopathies. Over
the past few decades, mycoplasmas have been isolated
from the brains of marine mammals dying in large numbers
in the North Sea, although their role has been shown to be
secondary to the primary viral disease [1]. Currently, my-
coplasmas of aquatic animals are not well studied. A study
by J. El-Jakee et al. shed light on the characterization of
unique Mycoplasma isolates found in fish from various geo-
graphical areas throughout Egypt. Mycoplasma spp. were
isolated using selective nutrient media and identified using
morphochemical tests. Then 16S ribosomal RNA (rRNA)
gene polymerase chain reaction (PCR) was performed for
confirmation using molecular and genetic methods. The re-
sults showed that the incidence of Mycoplasma in Cyprinus
carpio, Oreochromis niloticus, Aulopiformes synodontidae
and Clarias gariepinus was 33.33; 16.36; 8.108 and 6.45%,
respectively, while these microorganisms were not detec-
ted in Mugil cephalus. At the same time, mycoplasmas were
found only in the gills and swim bladder of affected fish.
Biochemically isolated mycoplasmas were grouped into
two clusters: the first included 35 isolates, the second -
7 isolates. Mycoplasmas of the first cluster, in contrast to
the representatives of the second cluster, actively reduced
tetrazolium salts. A phylogenetic tree built on the basis of
incomplete 16S rRNA gene sequences showed that both
clusters are grouped into one branch and separated from
other Mycoplasma spp., which indicates that both clusters
belong to the same species. Interestingly, PCR with specific
primers for the M. mobile and M. monodon species failed

to identify all the Mycoplasma isolates recovered from fish.
This result confirmed that the microorganisms of these two
clusters belong to the unidentified Mycoplasma species, for
which temporary names were introduced: Mycoplasma of
the 1+t cluster and Mycoplasma of the 2™ cluster. Pathoge-
nicity tests of mycoplasmas of both clusters showed that
after inoculation of Nile tilapia, all fish were susceptible to
these Mycoplasma species [2].

Most often, mycoplasmas are the etiological factor of
diseases in birds in Asian countries. So, when performing
laboratory tests, C.J. Morrow et al. recovered 26 M. synoviae
isolates and 11 M. gallisepticum isolates from 164 clinical
specimens collected from China, India, Indonesia, Malaysia,
Republic of Korea, Thailand and the Philippines. Most of
the isolates were recovered from birds of industrial poultry
farms.To increase the time of transportation to the laborato-
ry and the safety of biological samples for tests, immediately
after collection, the pathological material was purified by
membrane filtration (pore size 0.45 um). Minimal inhibitory
concentrations (MICs) for enrofloxacin, difloxacin, oxytetra-
cycline, chlortetracycline, doxycycline, tylosin, tilmicosin,
tylvalosin, tiamulin, florfenicol, lincomycin, spectinomycin,
and a combination of spectinomycin and lincomycin (1:2)
were determined by broth microdilution. Some of the
isolates showed reduced sensitivity to antimicrobials, not
associated with antibiotic therapy. In general, the results
obtained by the authors were similar to studies conducted
worldwide on the study of antibiotic resistance of mycoplas-
mas. As a rule, high sensitivity of M. synoviae and M. gallisep-
ticum to tetracyclines, tiamulin and tylvalosin was observed.
Isolates of M. synoviae and M. gallisepticum with increased
resistance to tilmicosin (MIC, values > 64 pg/mL) were also
resistant to tylosin. All isolates with reduced sensitivity to
lincomycin showed increased resistance to tilmicosin. It
has been shown that the isolation of mycoplasmas and the
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determination of MICs can also be carried out in farm labo-
ratories, which will allow faster and more efficient use of
antimicrobials or other methods of combating mycoplas-
mal infection in chickens (for example, live vaccines) and,
therefore, more responsible use of antibiotics in terms of
concept of “One Health” [3].

According to J. P. Yadav et al. data, mycoplasmosis is
an economically significant disease in the poultry indus-
try, which leads to huge losses, consisting of a decrease in
weight gain, feed conversion efficiency, egg production,
hatchability; increase in embryo mortality, carcass culling,
costs for the prevention and treatment of broilers, laying
hens and parent stock. The disease is caused by four main
pathogenic mycoplasmas: M. gallisepticum, M. synoviae,
M. meleagridis and M. iowae, which cause respiratory my-
coplasmosis of chickens, infectious synovitis of chickens
and turkeys, infectious sinusitis of turkeys, aerosacculitis
of turkeys, infections of the genital organs of turkeys. Res-
piratory mycoplasmosis and infectious synovitis of birds
caused by M. gallisepticum and M. synoviae are included
in the list of notifiable diseases of the World Organization
for Animal Health. Mycoplasmas are transmitted both
horizontally and vertically. Prevention and control mea-
sures for avian mycoplasmosis mainly include biosecurity,
treatment and vaccination. For vaccination of birds against
infection caused by M. gallisepticum and M. synoviae, inac-
tivated, live attenuated and/or recombinant (vector) live
vaccines are used. The authors in their systematic review
summarize various epidemiological studies conducted
in 2010-2020 regarding mycoplasmal infections caused
by M. gallisepticum and M. synoviae in poultry in various
geographical locations in India and abroad, their economic
impact, diagnosis, prevention and control [4].

One of the measures to combat Mycoplasma infection
in productive animals is the use of antibacterial agents
(tylosin, tiamulin, enrofloxacin, etc.), however, they cause
the emergence of resistant strains of pathogens in herds
and, if not prescribed correctly, can penetrate into people’s
food. Mycoplasma field strains are often detected in vac-
cinated herds, and the use of antimicrobials after vaccina-
tion against mycoplasmosis can affect the effectiveness of
immunization with the vaccine strain, so this issue requires
additional research.

In veterinary medicine, macrolide antibiotics, including
tylosin and tilmicosin, are widely used for the prevention
and treatment of mycoplasmosis. In vitro sensitivity testing
of 50 strains of M. gallisepticum isolated in Israel between
1997 and 2010, conducted by a group of scientists led by
I. Gerchman [5], showed that acquired resistance to tylosin,
as well as to tilmicosin, is present in 50% of them. Moreover,
13 out of 18 Mycoplasma strains (72%) isolated from clinical
samples since 2006 showed acquired resistance to enro-
floxacin, tylosin and tilmicosin. Molecular typing of field
isolates using targeted gene sequencing (GTS) revealed
13 M. gallisepticum molecular types (I-XIII). Type Il was pre-
dominant until 2006, while type X, first discovered in 2008,
is currently dominant. All ten type X strains were resistant to
both fluoroquinolones and macrolides, indicating a selec-
tive pressure leading to the spread of clonal-type resistance.
Resistant strains with other molecular types of resistance
have also been found. At the same time, the molecular ba-
sis of M. gallisepticum resistance to macrolides was identi-
fied. The authors established a clear correlation between
single point mutations at positions A2058G or A2059G

in the 23S rRNA gene and acquired resistance of M. galli-
septicum to macrolides. All isolates (MIC > 0.63 ug/mL for
tylosin and MIC > 1.25 pg/mL for tilmicosin) have one of
these mutations, indicating a significant role in reducing
the sensitivity of M. gallisepticum to 16-mer macrolides.
Similar results were obtained by other scientists [6, 7]. In-
fectious agalactia of goats and sheep caused by M. agalac-
tiae is an infectious disease that requires rapid diagnosis in
order to reduce the economic loss in milk production and
the mortality of lambs [8]. To identify this etiological agent
and take timely preventive measures, PCR is used. Using
this method, J. F. De Almeida et al. examined 19 cultures
stored for two years at 20 °C in modified Hayflick broth
with 50% glycerol, seven of which were identified as My-
coplasma spp. and 12 were typed as M. agalactiae using an
indirect immunoperoxidase assay [9].

The most common clinical signs of infectious agalactia
in small ruminants are mastitis, conjunctivitis, and arthritis.
Pregnant animals have abortions. The most susceptible to
the disease are lactating animals, kids and lambs up to
a month old. The main pathogens in sheep are M. agalac-
tiae, in goats — M. agalactiae, M. mycoides subsp. mycoides
and M. capricolum subsp. capricolum. In addition, M. putre-
faciens can cause a similar clinical presentation, especially
in goats. Infectious agalactia occurs on all five continents
and frequently in the form of enzootic disease. Asymp-
tomatic carriage of mycoplasmas is widespread, which is
difficult to diagnose and control, while latent infection in
the herd becomes chronic with a decrease in the level of
immune protection. The release of the pathogen from the
body into the external environment occurs mainly with
milk and can last for a long time. The main route of the
infection transmission is associated with the marketing of
carrier animals and contact during cattle transhumance.
The transmission of the pathogen within the herd occurs
through direct contact with patients and Mycoplasma car-
riers through the mucous membranes, skin, digestive tract,
and during milking [6, 10]. There are also reports of histo-
pathological lesions in the brain of sheep experimentally
infected with M. agalactiae through the mammary gland,
which was the cause of non-suppurative encephalitis, as
well as ataxia in young animals [1, 11].

Bacterial respiratory infections in lambs are quite com-
mon. Treatment should be aimed at controlling the clinical
signs as well as limiting lung involvement in sick animals
and requires immediate action, mainly with antimicrobial
agents effective against the causative bacteria. In clinical
practice, the correct identification of pathology in lambs
is important for appropriate treatment. Fluoroquinolones,
tilmicosin, tulathromycin, chlortetracycline, enrofloxacin,
doxycycline, and oxytetracycline are effective against Mann-
heimia haemolytica and Mycoplasma, which are the main
causative agents of respiratory infections in lambs [12-14].
The concomitant use of non-steroidal anti-inflammatory
drugs is also recommended. All lambs with clinical signs
should receive the full course of treatment. The potential
value of metaphylactic treatment of clinically healthy lambs
in affected herds should be assessed on a case-by-case ba-
sis. Disease management protocols should always include
changes in herd management to eliminate factors contribu-
ting to the development of the disease [10].

According to D. Dacak et al., mycoplasmosis is considered
anew disease in wild animal populations. A study published
by the authors reports a case of mycoplasmosis in three
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Procyon cancrivorus kept in captivity in the city of Asun-
cion (Paraguay). The diagnosis was established cytologi-
cally using Romanovsky-Giemsa-stained peripheral blood

smears. Animals were treated with enrofloxacin (10 mg/kg),
which led to a rapid recovery [15]. Information was also pub-
lished on the detection by PCR of a new species of Mycoplas-
ma, tentatively named Mycoplasma pogonae, in a bearded

dragon (Pogona vitticeps), which died despite antimicrobial

and supportive pneumonia therapy [16].

Mycoplasma spp. are unique microorganisms associ-
ated with several diseases, including mastitis, pneumo-
nia, and arthritis in animals. One of the problems in de-
termining the role of mycoplasmas in causing disease is
their pathogenicity. M. mycoides subsp. mycoides, M. bovis,
M. bovigenitalium and M. dispar play a significant role in
the development of mycoplasmosis in cattle. The study
of vaginal swabs of cows in Brazil demonstrated that the
detection rate of M. bovigenitalium was 9.29% [17], in Ja-
pan - 7.4% [7]. Mycoplasma can be isolated from both clini-
cally healthy and diseased cattle. With natural infection in
the field, mycoplasma pneumonia often occurs as a mixed
infection. In addition, research observations and clinical
experience have shown that the presence of Mycoplasma
increases the severity of respiratory disease [14, 18-26].
M. bovis has been reported occasionally in the brains of
calves and adult cattle with a range of histopathological
lesions, including abscesses and fibrinous meningitis [1].

There are no pathognomonic signs of Mycoplasma
infection. Clinical signs associated with respiratory infec-
tions include tachypnea, dyspnea, eye and nasal discharge,
depression, decreased appetite, crooked posture, and fe-
ver. Clinical signs associated with joint infections include
stiffness, lameness, difficulty standing up, swollen joints
and tendon sheaths, decreased appetite, and weight loss.

Currently, among laboratory methods for diagnosing
animal mycoplasmosis, serological blood testing for the
presence of antibodies to mycoplasmas, PCR to detect my-
coplasmal DNA in biological samples, as well as cultivation
(bacteriological examination) followed by microscopy and
study of the biochemical properties of recovered isolates
are used. All three of these laboratory methods are often
used simultaneously, as they complement each other.
Bacteriological methods allow assessing the viability of
mycoplasmas and at the same time have high sensitivity.
Mycoplasma for cultivation requires special nutrient media
and special conditions for growing in the laboratory. If the
practicing veterinarian wants to confirm the diagnosis by
microbiological isolation of mycoplasmas, when the sam-
ples are transferred to the laboratory the necessity of ino-
culation should be indicated. Upon receipt of a positive
result for mycoplasmosis, the veterinarian should receive
advice from the laboratory on the use of appropriate and
effective drug treatments [27-29].

Therapy for mycoplasmosis, both experimental and in
the field, is not always unambiguous and often does not
bring results. Since mycoplasmas are resistant to a variety
of drugs, the main focus should be on enhancing biologi-
cal protection measures that minimize stress and exposure
to animals and birds [30].

The impact of antimicrobial therapy and prevention
strategies on respiratory disease in fattening cattle, as well
as genetic relatedness and antimicrobial resistance of M. bo-
vis isolates in western Canada, was studied by S. H. Hen-
drick et al. The feedlot calves (n = 3,784) were divided into
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groups. Some of the animals received oxytetracycline as

a metaphylactic treatment, others, diagnosed with a res-
piratory disease caused by M. bovis, received florfenicol

according to the scheme: once subcutaneously or twice

intramuscularly with an interval of 48 hours, some animals

did not use the antimicrobial drug. Calves from different
treatment groups were pooled and observed for 100 days.
Animals treated with oxytetracycline had a reduced risk of
respiratory disease, an increased risk of arthritis, and no sig-
nificant difference in average daily gain, disease recurrence,
overall mortality, or mortality from respiratory infections.
There were no significant differences between the treat-
ment protocols. Swabs (n = 233) taken from the nasal mu-
cosa before treatment (n = 122), during treatment (n = 77),
smears from the lungs and joints at autopsy (n = 34) were

collected from 61 animals that became ill or died from

chronic disease (pneumonia and arthritis), as well as from

61 healthy calves. Next, bacteriological seeding was per-
formed and M. bovis was cultivated. During the two years

of the study, 51 isolates were recovered, which were tested

for sensitivity to antimicrobials using special coated plates.
The authors concluded that all isolates were significantly
susceptible to the tested antimicrobials, except for tilmico-
sin, so it should not be used for the treatment of M. bovis

mycoplasmosis without prior sensitivity testing [31].

In veterinary practice, the most popular is the use of
drugs with prolonged action. Comparison of tilmicosin
with long-acting oxytetracycline in the treatment of re-
spiratory diseases in calves was studied by J. Musser et al.
The purpose of the experiment was to compare the effect
of a single parenteral injection of tilmicosin with the ef-
fect of a single dose of long-acting oxytetracycline as a
treatment in the early stages of naturally acquired undif-
ferentiated respiratory disease in young dairy calves. The
experiment involved 40 calves of milk age from 5 farms,
which were examined weekly until 3 months of age. When
diagnosing respiratory disease, calves were assigned to
one of two treatment groups. Samples of transtracheal
swabs were collected to characterize pathogens. Then,
within 3 days after treatment, the animals were examined
and the severity of the disease course was assessed using
a scoring system, and the growth rate was recorded. Given
the body’s response to initial treatment, disease relapse
rate, and effect on growth rate, antibiotics were found to
be equally effective. The manifestation of clinical signs of
the disease was less pronounced (P < 0.03) in calves trea-
ted with tilmicosin on the 2" and 3™ day after the start
of treatment. During the tests of samples of transtracheal
swabs, Pasteurella multocida was isolated from 25 out of
40 examined calves, P. haemolytica - from 4 animals, Hae-
mophilus somnus - from 4, Actinomyces pyogenes — from 3
and Aspergillus spp. - from 2 calves. Mycoplasma was iso-
lated in association with other bacterial isolates in 22 out
of 40 calves examined. As a result of experiments, it was
found that tilmicosin and oxytetracycline are effective in
the treatment of respiratory diseases in young animals,
even when Mycoplasma spp. are involved in the infectious
process. Tilmicosin is more effective in eliminating the
clinical signs of mycoplasmosis. Early treatment of dairy
calves with respiratory diseases can reduce the negative
impact on their growth and development [32].

The efficacy of tulathromycin versus enrofloxacin for the
primary treatment of naturally acquired respiratory disease
in fattening cattle was studied by E. J. Robb et al. Calves

VETERINARY SCIENCE TODAY. 2022; 11 (2): 169—175 | BETEPUHAPUA CETOAHA. 2022; 11 (2): 169-175



REVIEWS | GENERAL ISSUES 0630Pbl | OBLLWE BOMPOCHI

with clinical signs of respiratory disease in two feedlots
were randomly assigned to treatment with tulathromycin
(2.5 mg/kg s.c.) or enrofloxacin (12.5 mg/kg s.c.). The use of
tulathromycin resulted in a significantly higher (P = 0.009
and P = 0.031) therapeutic success (87.9 and 80.0%) than
the administration of enrofloxacin (70.2 and 62.5%). Ani-
mals treated with tulathromycin received fewer follow-up
treatments and also gained more weight compared to
calves treated with enrofloxacin [33]. Other researchers also
report the advantage of using certain antimicrobial drugs,
as well as their combinations in other frequently recorded
bacterial infections that occur both independently and in
association with mycoplasmosis [34, 35].

An evaluation of the use of tulathromycin for the treat-
ment of pneumonia after experimental intranasal infection
of weaned piglets with M. hyopneumoniae was carried out
by J. McKelvie et al. Five days after the inoculation of the
pathogen, the animals were divided into groups: one re-
ceived a single intramuscular injection of saline, the other
received a single intramuscular injection of tulathromycin
(2.5 mg/kg; day 0), the third received three intramuscular
injections of enrofloxacin (5.0 mg/kg; days 0, 1, 2). The pigs
were autopsied on the 12% or 13" day. Uninfected animals
remained healthy without lung pathology. In pigs treated
with tulathromycin, cough, mean lesion score, and propor-
tional lung weight were significantly reduced, and weight
gain was significantly greater compared to the control
group (P < 0.05). When comparing the efficacy of enro-
floxacin and tulathromycin, it was found that there were
no significant differences in proportional lung weight or
weight gain of piglets in the groups, but cough was worse
and lung lesions were more severe in pigs treated with
enrofloxacin (P < 0.05). The authors concluded that tulath-
romycin was effective in the treatment of pneumonia after
experimental infection with M. hyopneumoniae [13]. Mul-
tiple (course) use of enrofloxacin significantly increases the
therapeutic effect compared to three times, a number of
researchers note [36-38].

A study of the efficacy and safety of tilmicosin phos-
phate in the treatment of experimental mycoplasmal in-
fections in pigs was carried out by X. H. Zhang et al. Efficacy,
recovery rate, mortality rate, severity of lung lesions were
tested, and complete and biochemical blood tests as well
as urinalysis were performed. The results showed that the
administration of 10% soluble tilmicosin phosphate pow-
der at doses of 100, 80 and 60 mg/L had a distinct thera-
peutic effectin pneumonia of pigs of mycoplasmal etiology
(lesions in the lungs decreased significantly). In addition to
the pronounced antibacterial action, the drug contributed
to anincrease in the weight of sick pigs. The authors noted
that treatment of infected pigs with tilmicosin phosphate
ata dose of 60-100 mg/L did not affect the results of blood
and urine tests, and therefore it is safe for sick pigs [39].

The effectiveness of a macrolide antibiotic in reducing
the number of respiratory pathogens in piglets weaned
from sows 12 and 21 days after farrowing was evaluated
by L. K. Clark et al. The aim of their studies was to deter-
mine the therapeutic effect of a feed antibiotic (tilmicosin)
on pigs infected with M. hyopneumoniae, as well as the
effect of the drug on other respiratory pathogens. The
experiment used fifty pigs, divided into five experimental
groups. Piglets of three groups were weaned from sows
at 12 days of age: one was infected with M. hyopneumo-
niae and treated with tilmicosin; the second was infected,

but the drug was not administered; the third group was
intact. Piglets of two more groups were weaned from the
sow at the age of 21 days, they were not subjected to in-
fection with M. hyopneumoniae, while tilmicosin was used
in one group, and not used in the other. Some pigs in all
treatment groups developed clinical signs similar to those
of Haemophilus parasuis disease and were injected with
penicillin for 3 consecutive days. The development of res-
piratory disease was assessed by the presence of cough
and lung lesions at autopsy. The biological material was
tested for M. hyopneumoniae, Actinobacillus pleuropneu-
moniae, H. parasuis, Pasteurella multocida, Streptococcus
suis, and Bordetella bronchiseptica. In addition, the sera of
all pigs were tested for antibodies to M. hyopneumoniae
and A. pleuropneumoniae. Body weight was also mea-
sured and growth was calculated in the period from 12 to
56 days. The authors found that tilmicosin did not affect
the growth rate of pigs of different groups and reduced
cough (P < 0.01), although the degree of lung damage
was slightly (P > 0.05) different from animals that did not
receive the drug. A. pleuropneumoniae, B. bronchiseptica
and P. multocida were not isolated from any of the pigs.

Four of the seven piglets from which S. suis was isola-
ted were from the control group, while the pathogen was
not detected in animals treated with tilmicosin. H. parasuis
was isolated at autopsy from 19 of 20 pigs uninfected with
M. hyopneumoniae and 7 of 30 early weaning pigs. Pigs in
all five groups were seropositive for A. pleuropneumoniae at
12 days of age, but titers decreased over the course of the
experiment. Two out of ten control pigs seroconverted to
M. hyopneumoniae. It was concluded that tilmicosin reduced
the lesions caused by the disease mycoplasma pneumonia,
delayed the onset of cough and, probably, thus prevented
the development of lung pathology, reduced colonization
of S. suis and seroconversion of M. hyopneumoniae [36].

The benefits of using tilmicosin in other frequently re-
ported bacterial infections (pasteurellosis, streptococcosis,
hemophilic polyserositis, infectious atrophic rhinitis) are
also reported by other researchers [39-41].

CONCLUSION

Mycoplasmas are able to cause deep pathological pro-
cesses in the human body, animals of various species and
birds. They cause inflammatory diseases of the respiratory
system, genitourinary system, joints, meninges. Most of-
ten, mycoplasma respiratory infection occurs in the form
of pneumonia and can complicate the course of any viral
respiratory infection.

Mycoplasmosis is an economically important disease
in the poultry industry that causes huge losses. The re-
sults of studies published in various sources show that,
as a rule, high sensitivity of M. synoviae and M. gallisepti-
cum is observed to tetracyclines, tiamulin and tylvalosin.
Isolates with increased resistance to tilmicosin (MIC, va-
lues = 64 pg/mL) are also resistant to tylosin and lincomy-
cin. Israeli scientists, when testing the in vitro sensitivity of
50 strains of M. gallisepticum to antimicrobial drugs, found
that acquired resistance to tylosin, as well as to tilmico-
sin, is present in 50% of them. The authors found a clear
correlation between single point mutations at positions
A2058G or A2059G in the 23S rRNA gene and acquired
resistance of M. gallisepticum to macrolides.

The fluoroquinolones, tilmicosin, tulathromy-
cin, chlortetracycline, enrofloxacin, doxycycline and
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oxytetracycline are effective against Mannheimia hae-
molytica and Mycoplasma, which are the main causative
agents of respiratory infections in lambs.

An analysis of the available literature showed that
M. bovis isolates are largely sensitive to oxytetracycline,
florfenicol, and tulathromycin; enrofloxacin has a less pro-
nounced therapeutic effect. As a result of experiments, it
was found that tilmicosin and oxytetracycline are effective
in the treatment of respiratory diseases in young animals,
even when Mycoplasma spp. are involved in the infectious
process. Tilmicosin is more effective in eliminating the
clinical signs of mycoplasmosis, but should not be pre-
scribed without prior pathogen sensitivity testing.

When comparing the effectiveness of drugs for the
treatment of pneumonia after experimental intranasal
infection of weaned piglets with M. hyopneumoniae,
a significant therapeutic effect of tulathromycin was es-
tablished, and the therapeutic effect was significantly in-
creased by multiple (course) use of enrofloxacin. The use
of broad-spectrum drugs, which include tilmicosin, is also
promising in the treatment of mycoplasmal infections in
pigs. Tilmicosin was effective in combating other com-
monly reported bacterial infections in pigs (pasteurellosis,
streptococcosis, hemophilic polyserositis, infectious atro-
phic rhinitis).

Thus, the effectiveness of the treatment of mycoplas-
mosis in birds, cattle and small cattle, pigs depends both
on the drugs used and on the etiological agents, while
infections associated with mycoplasmosis play a signifi-
cantrole.
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