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WMMYHOBWOJIOrTMYECKUE CBOVCTBA BATMHAJIBHOIO
CEKPETA'Y 300POBbIX U BOJIbHbIX MUKOIMJIASBMO30M
KOPOB

Bacuases P.M., Bacuanesa C.B.

DI'BOY BO «Cankm-Ilemepbypeckuii 2ocydapcmeeHHbLil yHUSEpCcUmen 6emepuHapHoil Meouyl oL,
Cankm-Ilemepbype, Poccus

Pesiome. [eHUTATBHBIN MUKOTIIA3MO3 Y KOPOB — 3a00JIeBaHUE, COMTPOBOKIAIOIIEECs JJATEHTHBIM TeUeHU -
€M, UTO 3aTPYAHSIET €r0 CBOEBPEMEHHYIO JUAarHOCTUKY U Ha3HauyeHue aaekBaTHoOl Tepanuu. Hecrieuudu-
yeckasi CUMITOMaTUKa MUKOTIJIa3MO03a B COBOKYIMMHOCTU C TepUOJaMU OECCUMIITOMHOIO T€UE€HUS MPUBO-
AT K Pa3BUTUIO (DYHKIIMOHAIBHBIX 1 MOP(OIOTMIECKNX U3MEHEHWI B OpraHax IOJIOBOM CUCTeMBI KOPOB,
3aKaHYMBAIOILIMXCS B UTOre OecruiogueM. MOHUTOPUHIOBBIE UCCIETOBAHUS XXUBOTHOBOIUYECKUX XO3SMCTB
Cesepo-3amnaaHoro perunoHa P® nmokasanu, 4To MHGUIIMPOBAHHOCTh TEHUTAINI KOPOB MUKOTLJIa3MaMM1 MO-
KeT cocTaBisiTh oT 20% 1o 40% 1iorofioBbsi. [IprueM mpociiexkuBaeTcst 4eTKasi 3aBUCUMOCTh MEK/IYy BBICOKOM
UH(UIIMPOBAHHOCTBIO TTOTOJIOBbSl U HU3KUMU TTOKa3aTesIMUA BOCIIPOU3BOICTBA. B CBSI3U ¢ 3TUM XXUBOTHO-
BOJIUECKME TIPEATIPUATHSI HECYT CYIIECTBEHHBI SKOHOMUYECKUI yiiep06. OqHUM 13 BasKHBIX MEXaHU3MOB,
MPEeIOTBPAIIAIONINX BHEIPEHWE Pa3JIMYHBIX ITAaTOTEHOB B PEINPOAYKTUBHBIM TPAKT, SBIISIETCS PE3UCTEHT-
HOCTb CIU3UCTON 0b6osiouku Biaranuia. Cpean 3Tux ¢hakTopoB Haubosiee BaxkHasi pOjib OTBOAUTCS Baru-
HaJIbHOU ayTodope, NecKBaMalluy 3MUTENUs, (ParonuTo3y, KUCIOTHOCTU BarMHaAJILHOTO CEKpeTa, COAep-
JKaHUIO B HEM UMMYHOIJIOOYJMHOB, JIM30LIUMA U PSILY APYTUX Hecrieuuduyeckux hakTopoB 3auThl. Hamu
OBLJIO MPOBEAECHO U3YyUYEeHUE U3MEHEHUSI UMMYHOOUOJOTUYECKUX XapaKTePUCTUK BaTMHAJIBHOTO CEKpeTa Mpu
CYOKJIMHMYECKOM T€UEHUU T€HUTAJIBHOIO MUKOILIa3Mo3a. s uccieqoBaHust ObUIM OTOOpaHbI 310POBBIE
KopoBbl ¢ oTpunareibHbiM PCR-TecToM Ha Mycoplasma spp. n uHduuupoBanHblie Mycoplasma spp., 6e3
KJIMHUYECKMX TIPU3HAKOB BarHUTA. Y 00eMX TPYMIT KUBOTHBIX TIPOBOJIVIIN OIIpeie/IeHUEe B BarMHAJIBHOM
CeKpeTe KOHLEHTPALlMU BOOOPOAHBIX NOHOB, aKTUBHOCTHU JIU301IMMa 1 UMMYHOTJIOOYJIMHOB KiiaccoB 1gG,
IgM, IgA u slgA. HecMoTpst Ha TO, YTO TTEPCUCTEHIIMASI MUKOTIJIa3M BO BJarajuliie He COMPOBOXIAETCS BbIpa-
JKEHHBIMUW KJIMHUYECKUMU MPU3HAKAMU BarUHUTA, HO COCTOSTHUE (DaKTOPOB 3aIUThI CIU3UCTON 000JIOUKHU
npeTepIrieBaeT 3HaUUTeIbHbIe U3MeHeHUs. [IpoBeneHHbIe UCCIeNOBAHUS MO3BOJIUIN YCTAHOBUTh, UTO JIJIU-
TEeJIbHOE HAaXOXIEHNE MUKOILJIa3M BO BJIarJIMIIE KOPOB MPOSIBIASIETCS JOCTOBEPHBIM YBEIUYEHUEM KOHIIEH-
Tpaluu BOJTOPOIHBIX MOHOB Ha 41% U CHUKEHUEM JIM30LIMMHOMN aKTUBHOCTH BarMHaJBHOTO ceKpeTa B 2
pa3a, TO eCThb HAOII0IAETCSl YTHETEHE OCHOBHBIX (hDaKTOPOB MPEAOTBPAIIAIONINX KOJOHU3ALUIO CIU3UCTON
natoreHHo Mukpodiopoii. KpoMe Toro, mpoucxoauT nepepacnpeaeseHue KJiacCoB UMMYHOTJIOOYJIMHOB
B BarHAJILHOM Ce€KpeTe. DTO MPOSBISIETCS TOCTOBEPHBIM yBeanYeHueM coaepxkaHus IgM u sIgA Ha doHe
TEHJICHIIMU K CHUXKEeHUI0 IgA. OTMeYeHHbIe U3MEHEHUS B COBOKYITHOCTH CO3Aa0T OJIarONPUSTHBIE YCIIOBUS
JUTSI BHEAPEHUSI CEKYHAAPHOU MUKPOMIOPHI U pa3BUTUIO OaKTEpUaATbHO-MUKOILIa3MEHHbBIX BATMUHUTOB, YCYy-
ryonstiommx MophohyHKIIMOHAIBHBIE U3MEHEHUSI B PENPOIYKTUBHOM TPAKTE M TTOBBIIIAIONINX PUCK BO3-
HUKHOBEHUS OECTUTONUS.
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Abstract. Genital mycoplasmosis in cows is a disease accompanied by a latent course, which complicates its
timely diagnosis and the appointment of adequate therapy. The nonspecific symptomatology of mycoplasmosis,
combined with periods of asymptomatic course, leads to the development of functional and morphological
changes in the organs of the reproductive system of cows, resulting in infertility. Monitoring studies of livestock
farms in the North-West region of the Russian Federation have shown that infection of the genitals of cows with
mycoplasmas can be from 20 to 40% of the livestock. Moreover, there is a clear relationship between the high
infection rate of the livestock and low reproduction rates. In this regard, livestock enterprises incur significant
economic damage. One of the important mechanisms preventing the introduction of various pathogens into
the reproductive tract is the resistance of the vaginal mucosa. Among these factors, the most important role
is assigned to vaginal autoflora, epithelial desquamation, phagocytosis, acidity of vaginal secretions, the
content of immunoglobulins, lysozyme and a number of other nonspecific protective factors in it. We studied
the changes in the immuno-biological characteristics of vaginal secretions in the subclinical course of genital
mycoplasmosis. Healthy cows with a negative PCR test for Mycoplasma spp. were selected for the study. and
infected with Mycoplasma spp., without clinical signs of vaginitis. In both groups of animals, the concentration
of hydrogen ions, the activity of lysozyme and immunoglobulins of the classes IgG, IgM, IgA and sIgA were
determined in the vaginal secretions. Despite the fact that the persistence of mycoplasmas in the vagina is not
accompanied by pronounced clinical signs of vaginitis, but the state of protective factors the mucous membrane
undergoes significant changes. The conducted studies made it possible to establish that the long-term presence
of mycoplasmas in the vagina of cows is manifested by a significant increase in the concentration of hydrogen
ions by 41% and a decrease in the lysozyme activity of vaginal secretions by 2 times, that is, inhibition of
the main factors preventing the colonization of mucous pathogenic microflora is observed. In addition, there
is a redistribution of classes of immunoglobulins in the vaginal secretion. This is manifested by a significant
increase in the content of IgM and sIgA against the background of a tendency towards a decrease in IgA. The
noted changes in aggregate create favorable conditions for the introduction of secondary microflora and the
development of bacterial-mycoplasma vaginitis, aggravating morpho-functional changes in the reproductive
tract and increasing the risk of infertility.

Keywords: cows, immunoglobulins, vaginal secretions, mycoplasmosis, lysozyme

on the major genital infections provided a negative
result, and a biochemical blood test indicates a good
metabolic status in animals. As a result, mycoplasmas
continue to persist in the herd, increasing the number
of infected animals. Monitoring of livestock farms
in the North-West region of the Russian Federation
showed that urogenital mycoplasmosis is widespread
and shows a clear correlation with low reproduction
rates [10].

The vaginal mucous membranes display a
wide range of protective factors to resist invasion
and reproduction of pathogenic microorganisms.
Among them, a significant role is played by the

Introduction

In recent years, the attention of veterinary
specialists has increasingly been drawn to diseases
that are not accompanied by specific clinical mani-
festations and characterized by a long latent course.
These features complicate early diagnostics and,
as a result, the timely administration of adequate
therapy. As a result, irreversible functional and mor-
phological changes develop in the body, leading to
the premature exclusion of animals from economic
use, causing significant economic damage to livestock
enterprises. One of such diseases is the genital form of

mycoplasmosis [3, 8]. Itisknown that long-term myco-
plasma persistence in the genitourinary system has a
negative effect, including the reproductive function of
animals [6, 7]. Genital mycoplasmosis can manifest
not only by chronic urethritis and vaginitis, but also
by infertility, fetal mortality, and early abortion. Quite
often, farm veterinarians find no connection between
these manifestations and mycoplasmosis. A study

vaginal microflora, desquamation of the epithelium,
phagocytosis, acidity of the vaginal secretion and level
of immunoglobulins, lysozyme and other nonspecific
protective factors therein. Thus, the natural vaginal
microbiota in combination with a certain range of
hydrogen ions concentration prevents the penetration
and reproduction of most pathogenic microorganisms.
Immunoglobulins contained in vaginal secretions,
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especially secretory immunoglobulin A (sIgA), pre-
vent the adhesion of infectious agents to epithelial
cells of the mucous membrane via formation of
immune complexes, and also activate the complement
system neutralizing the pathogen biological activity.
Lysozyme hydrolyzes murein contained in the cell
wall of many microorganisms.

Taking into account the features of the mycoplasma
biology, which allows to escape from some arms of the
immune response, it would be worth studying what
changes are observed in the cow local immunity of the
vaginal mucosa during their long-term persistence.

Materials and methods

The studies were carried out in JSC “Osminskoye”
of the Slantsevsky district of the Leningrad region
on non-pregnant cows aged 3-4 years old. There
were formed 2 groups per 8 animals in each. The
group 1 contained healthy cows with negative
PCR test for Mycoplasma spp.; group 2 consisted
of cows with a positive PCR test for Mycoplasma
spp., without overt clinical signs of vaginitis. For the
diagnosis of mycoplasmosis, the test system “MIC-
COM?”, LLC “InterLabService”, Russia was used.
M. bovigenitalium was identified by the serological
method in such animals. In both groups, vaginal
discharge was collected from the walls of the vagina
using a special spoon in the area of the cervix.

The concentration of hydrogen ions (pH), the
activity of lysozyme, level of total immunoglobulins
and their classes were determined in the samples.
Concentration of hydrogen ions was measured by
using the test system “Colpo-test pH” LLC “Biosensor
AN?”, Russia. For this, the test strip was immersed in
the vaginal sample for 2 seconds, removed, excess
material was removed, and the result was assessed
15 seconds later. The level of immunoglobulins
classes 1gG, IgM, IgA and slIgA was determined by
the method of radial gel immunodiffusion according
to Mancini, using antisera against cattle immu-
noglobulins manufactured by Hangzhou Sunlong
Biotech Co., Ltd. China. Lysozyme activity was
determined by the nephelometric method according
to V.G. Dorofeychuk method using a test culture
of Micrococcus lysodeicticus strain No. 2665. The
results obtained were statistically processed by using
the SPSS 22.0 computer software.

Results and discussion

The studies carried out have established significant
changes in the immuno-biological characteristics of
vaginal discharge in cows with mycoplasmosis.

Thus, the concentration of hydrogen ions in the
vaginal discharge of healthy cows ranged from 4.2
to 5.5 and averaged 4.65%£0.02. In cows with genital
mycoplasmosis, it ranged from 6.0 to 7.0 and averaged
6.56x0.02.

The study of the immunoglobulin class level in the
vaginal discharge showed the multidirectional pattern
of the changes. The concentration of IgG in healthy
cows and cows with mycoplasmosis practically
did not differ and reached to 0.19+0.008 g/I and
0.183%0.008 g/1, respectively. The IgM level in heal-
thy cows was 0.039+0.002 g/1, while in those infected
with mycoplasma it was increased — 0.054+0.003 g/1.
The level of IgA in the vaginal secretion of healthy
animals was 0.024+0.003 g/l, while in animals
with mycoplasmosis it was slightly decreased —
0.018%0.001 g/1. The data on the level of secretory
immunoglobulin A were as follows: 0.0674+0.005 g/1 —
in healthy cows and 0.096+0.007 g/l — in infected
cows. It should be noted that the total level of
immunoglobulins in the vaginal discharge of healthy
and mycoplasma-infected cows did not differ signifi-
cantly — 0.32 g/l and 0.351 g/I, respectively.

Assessing the lysozyme activity in vaginal discharge
showed that in healthy animals it was 11.71£0.41%,
whereas in animals with mycoplasmosis it was
significantly lowered — 5.86+0.33%.

Although the persistence of mycoplasmas in the
vagina was not accompanied by pronounced clinical
signs of vaginitis, the state of the mucous protection
underwent significant changes [2, 5].

The concentration of hydrogen ions in vaginal
secretions in cows infected with mycoplasmas
increased by 41% (p < 0.001) and became close to
neutral pH value. Such a shift in pH value exerted a
suppressive effect on the vaginal microflora and, at
the same time, was more favorable for pathogenic
microorganisms. As a result, an environment is
created in the vagina promoting to development of
secondary bacterial vaginitis.

The study of the immunoglobulin level showed
that its total amount in the vaginal discharge in
healthy and mycoplasma-infected cows was virtually
similar suggesting that they do not actively migrate
through the histohematogenous barrier. However,
the immunoglobulin class composition was markedly
altered. The level of IgG in the discharge of sick
animals was by 0.007 g/l lower than in healthy animals,
which was insignificant (p > 0.05). Such changes
indicate that the persistence of mycoplasmas in the
vaginal mucosa does not trigger the opsonization
mechanism nor activate the complement system. The
decrease in IgA level by 25% observed in roofs with
mycoplasmosis was also insignificant. Along with
this, the sIgA level in infected animals was higher
by 43% than in healthy cows, and such changes
had a high degree of significance (p < 0.001). Since
secretory immunoglobulin A prevents the adhesion
of pathogens on the mucous membranes and sti-
mulates the phagocytic activity of macrophages and
neutrophils, an increase in its concentration indicates
potentiated protection of the mucous membranes
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from their further colonization by mycoplasmas [9]. structure of the mycoplasma cytoplasmic membrane
A slight decrease in the amount of IgA is probably differs significantly from the structure of the bacterial
associated with its transport into epithelial cells to  cell wall, destruction of which is directed by lysozyme,
form sIgA. Changes in the concentration of class A as well as the possible production of metabolites that
immunoglobulins of similar nature on some mucous suppress the activity of lysozyme-producing cells .

membranes of cows with mycoplasmosis were also Thus, the persistence of mycoplasmas in the vaginal
noted elsewhere [1, 4]. While studying the content of  ,,c5u5 membrane of cows causes multidirectional
IgM, its significant (p < 0.01) increase by 38.5% in the changes in protective properties. This is manifested
vaginal discharge of mycoplasma-infected cows was by a significant increase in the concentration of

established. Since IgM is produced first in response hydrogen ions and decreased lysozyme activity of

to contacting any antigen, long-term maintenance . . . R .
. . g any 2 g . vaginal discharge, i.e., inhibition of the main factors
of its high concentration suggest about systematic . .
preventing the colonization of the mucous layers

mycoplasma antigenic stimulation of the vaginal b . < erofl . I -
mucosa. The antigenic polymorphism of the pathogen Py pat ogemc'mlcro ora 1s obserYed: n aththI'l,
immunoglobulin classes were redistributed in the

can contribute to long-term stimulation, and the high
homology to the structural proteins of the animal host vaginal discharge. Such changes along with favorable
allows it to evade the pre-synthesized antibodies. conditions were generated for invasion of secondary

While studying the lysozyme activity of vaginal microflora and the development of bacterial-
discharge, it was found that in cows infected with —mycoplasma vaginitis. The established changes will
mycoplasmas, it was lowered by 2-fold compared to allow to outline a rational protocol for treatment of
healthy animals. It might be due to the fact that the cows with genital mycoplasmosis.
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