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SUMMARY

One of the raw milk quality criteria is the count of somatic cells, produced by the cow’s immune system to fight infectious diseases of the mammary gland. The paper
presents the analysis of somatic cell count and total bacteria count of milk from cows, vaccinated against mastitis using Startvac vaccine. Tests were performed as
a comparison between a dairy unit and a farm under different management conditions and using different milking techniques. Six months after the start of the
vaccine application the somatic cell count at the dairy unit decreased by 60 thousand/ml, at the farm by 182 thousand/ml. The agent profile was represented by
the following bacteria: Enterococcus faecium, Staphylococcus aureus, Streptococcus spp., Pseudomonas aeruginosa. Staphylococcus saprophyticus, Staphylococcus
epidermidis, Enterococcus faecalis, Escherichia coli, Bacillus, Lactobacillus were also isolated from udder secretion. After a year of immunization somatic cell count
both at the unit and on the farm decreased by 245 and 216 thousand/ml respectively; it is noteworthy that 43.75% of microflora isolated from mammary gland
secretion was represented by Streptococcus spp. After two years of the vaccine use the somatic cell count was equal to 371 and 725 thousand/ml at the unit and
on the farm respectively. Tests of mammary gland secretions revealed Streptococcus spp. in 27.27% of cases, Staphylococcus aureus and Enterococcus faecium were
isolated in 18.18% of tested samples. It was established that after three years of the vaccine use the major cause of mastitis in cows was Streptococcus spp. (55.00%).
During four years of tests, a downward trend in somatic cell count of bulk milk from high producing dairy cows as well as in the number of agents responsible for
inflammation in @ mammary gland was detected. Somatic cell count of milk from vaccinated animals decreased by 286 and 432 thousand/ml at the unit and on
the farm respectively. During the test period Staphylococcus aureus isolation rate declined by 19.41%.
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PE3IOME

OnHMM 113 KaueCTBEHHbIX NoKa3aTeneil CbIporo MooKa ABNAETCA COepKaHie B HeM COMATUUECKIX KNETOK, UrPatoLLLyX 3aLLUTHYHO PONib NPOTUB MHOEKLMOHHBIX
3a6oneBaHuii MONOYHOI Xene3bl KOpoB. B cTaTbe npuBeseH aHanu3 ypoBHA COMATUYECKMX KNIETOK U 6aKTepuanbHoil 06cemMeHeHHOCTM MOIoKa Ha GoHe npume-
HeHWA NPOTUBOMACTUTHOI BaKLMHbI Startvac. ccneaoBaHuA npoBoANAMCH B cpaBHeHMM: Ha 6a3e Komnnekca 1 depmbl, pasnUyalOLLMXCA YCIOBUAMM COfepaHIA
1 TexHonoruei foenus. Yepes 6 MecALEB C Hayana NPUMeEHeHNA BaKLIMHbI yPOBEHb COMATUYECKUX KNeTOK B KOMMeKce CHU3MACA Ha 60 Tbic./mn, Ha dep-
Me — Ha 182 Tbic./mn. (TpyKTypa Bo36yauTeneil 6bina npeacTaBneHa Takumu 6aktepuamu, kak Enterococcus faecium, Staphylococcus aureus, Streptococcus spp.,
Pseudomonas aeruginosa. B cekpeTe BbIMeHU Takxe 6binn BblaeneHbl Staphylococcus saprophyticus, Staphylococcus epidermidis, Enterococcus faecalis, Escherichia
coli, Bacillus, Lactobacillus. Tlocne rofia uMMyHI3aLAmM XMBOTHbIX KOYECTBO COMATUUECKIX KNETOK B KOMMAEKCe 1 Ha depme cHU3MICA Ha 245 1 216 Tbic./mn
COOTBETCTBEHHO, NPV 3TOM BbleNIeHHaA 3 CeKpeTa MONOUHOI xene3bl Mukpodnopa B 43,75% cnyyaes 6bina npefcTaBnena Streptococcus spp. Cnycta Aa roga
C Hayana npuMeHeHIA BaKLMHbI NOKa3aTeNb CoMaTUYecKkinX KNeToK B COOPHOM MONOKe B KomnneKce 1 Ha Gepme cocTaBui 371 1 725 Thic./MA COOTBETCTBEHHO.
WccnepoBaHue cekpeTa MoNOYHOI Xene3bl NoKasano Hanuuue B 27,27% cnyyaes Streptococcus spp.; Staphylococcus aureus w Enterococcus faecium BbizeneHb
B 18,18% uccneayembix npob. YCTaHOBNEHO, YTO CMYCTA TPU FoZa UMMYHU3aLMM OCHOBHOIA NPUYMHOIA MacTITa y KOPOB 6bino Hanuuue Streptococcus spp. (55,00%).
3a ueTblpexneTHUi nepuoa UccesoBaHNii BbIABNEHA TEHAEHLUA K CHIXKEHNIO MOKa3aTena CoMaTuueckux Knetok B C6opHOM MOMOKe BbICOKONPOAYKTUBHBIX
KOpOB, @ TaKxe CneKTpa Bo30yauTeneil, Bbi3blBaKLLMX BOCNaNEHe B MONOUHOI xene3e. KonnuectBo comaTnueckinx KNeTok B coopHOM Mosoke Ha GoHe um-
MYHW3aLIUM XXMBOTHBIX CHU3UIOCH B YCOBUAX GepMbl 11 KOMMNEKCa Ha 286 1 432 TbiC./MN COOTBETCTBEHHO. 3a Nepuoz UCCNEef0BaHIA HAOMIOLALTCA CHIXKeHe

BblceBaemoctu Staphylococcus aureus wa 19,41%.

KnioueBble cnoBa: mactur, NPOTBOMACTUTHAA BaKLHa Startvac, comatnueckue Kneku, Bosﬁy,qmenm MacTuTa, Ka4yeCTBo MOJIOKa.

bnaropapHocTb: Pabota BbinonHeHa npu duxaxcoBoii nopdepxke MunobpHayku Poccun B pamkax lporpammbl dyHAaMeHTanbHbIX HayUHbIX UCCNES0BAHUI
rocy#apcTBeHHbIX akajemuil Hayk Ha 2013—2020 rr. no HanpasneHuio <MonekynapHo-6uonoruyeckine n HaHo6UOTEXHONOTMYECKIE METOAbI C03aHMA buonpe-
NapaToB HOBOTO NOKOJIEHNA, TEXHONOTMN 1 CMOCOBbI X MPUMEHeHNA € Lienbio 60pbObl ¢ 0c060 oMacHbIMIM MHOEKLMOHHbIMM, Mapa3uTapHbIMU 1 He3apa3HbIMU

60ne3HAMU XKUBOTHbIX».
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Ha GOHe NpUMeHeHA NPOTUBOMACTUTHOI BaKWHbI. BemepuHapus cezo0ks. 2020; 4 (35): 255-260. DOI: 10.29326/2304-196X-2020-4-35-255-260.
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INTRODUCTION

One of the most essential prerequisites for the increase
in milk yields and dairy farming performance is the im-
provement of existing breeds and their genetic poten-
tial [1]. Herewith, milk quality in dairy production is prio-
ritized.

A quality parameter of raw milk is the number of so-
matic cells, which are in fact cells of different tissues and
organs, playing a protective role against udder infectious
diseases. They include white blood cells (WBCs), red blood
cells (RBCs), columnar, squamous and cuboidal epithelial
cells [2-5]. Numerous genetic and environmental factors
influence the number and types of WBCs, which compose
the majority of somatic cells in milk from healthy animals.
Quality of milk from high producing dairy cows is ad-
versely affected by infection-induced mammary gland
inflammation, which is manifested by increased levels of
somatic cells. The overwhelming majority of mammary
gland somatic cells is represented by neutrophils [6, 7].
A low somatic cell count is a reliable indicator of high
quality milk, free from pathogenic organisms.

Antimicrobial therapy, notwithstanding the presence
of sensitive pathogens, is often unsuccessful; moreover,
the drug components are secreted with milk for a long
time. Search for different approaches that allow produc-
ing milk with a low somatic cell count and maintaining
this count at the optimal level is a vital task in modern ve-

terinary practice. One of the measures to prevent mastitis,
i.e. to maintain low somatic cell counts, is the vaccination
of cows [2, 8].

The study objective was to evaluate the effect of masti-
tis vaccine Startvac (Laboratorios Hipra, Spain) on somatic
cell count and total bacterial count of milk from high-pro-
ducing dairy cows.

MATERIALS AND METHODS

The study was conducted in 2016-2020 in the
Laboratory for Reproductive Pathology and Young
Animal Diseases and Department of Veterinary and
Laboratory Diagnosis under Testing Laboratory of the
FSBSI UrFASRC UrB of RAS.

Experimental studies were performed at the breeding
farm, located in the Sysertsky Raion of the Sverdlovsk
Oblast. 1,400 Holstein-Friesian cows with annual milk pro-
duction rate of 9,299 kg are kept on the farm. The average
period of the cow’s use for milk production is 3.8 lactations.
The tests were conducted as a comparison between the
dairy unit (free stall housing and milking in parallel sys-
tem milking parlors) and on the farm (tie stall housing and
milking using pipeline milking machines).

Mastitis vaccine Startvac for cows (Laboratorios Hipra,
Spain) was registered in the Russian Federation in 2010. Ex-
ternally the vaccine is a homogenous white-yellow emul-
sion. It is filled in glass bottles 1, 5 and 25 doses per each;
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the bottles are sealed using rubber stoppers and alumi-
num caps. The vaccine is produced from inactivated cells of
Escherichia coli (J5) and Staphylococcus aureus (CP8), con-
taining slime associated antigenic complex (SAAC), with
the following excipients added: liquid paraffin 9.5 mg/ml
and benzyl alcohol 10.5 mg/ml. One inoculation dose
(2 ml) contains at least 50 effective immunogenic doses
of Escherichia coli, strain J5 and at least 50 effective immu-
nogenic doses of Staphylococcus aureus (CP8) strain SP 140.
The vaccine is administered intramuscularly in the amount
of 2 ml, its temperature shall be +15 to +25 °C.The solution
shall be shaken before use.

The first immunization using Startvac vaccine of all
cows on the breeding farm was conducted in Decem-
ber 2016. Three weeks later, all animals were revaccinated
and then boostered every three months. By the time when
the paper was ready, 14 vaccinations had been performed
with the most recent one to occur in April 2020.

Bulk raw milk was tested every month for somatic cell
count using DCC cell counter (GMU Tumba Delaval Inter-
national AB, Sweden).

During the test period milk samples were collected
for further molecular, genetic and microbiological tests
and evaluation of vaccination effect on the presence of
agents, responsible for inflammation in the mammary
gland. The samples collected were tested by real-time
polymerase chain reaction using Rotor-Gene 3000 (Cor-
bett Research, Australia) and the following test-kits “Vet-
screen. STREPTOPOL-V”, “Vetscreen. STAPHYPOL', “Vet-
screen. COLYPOL", “Vetscreen. STREPTOPOL” (OO0 “IDS”,
Moscow). For the purposes of bacteriological and micro-
biological testing milk samples were seeded onto liquid
and solid nutrient media, in particular beef extract broth,
beef extract agar, Endo agar, Sabouraud agar, mannitol
salt agar, enterococci agar, Hiss serum sugars. The reco-
vered isolates were identified using Bergey’s Manual of
Systematic Bacteriology and manual of pathogenic and
opportunistic fungi. During the study of mastitis vaccine
effectiveness, 125 milk samples from high producing
cows were tested.

RESULTS AND DISCUSSION

The previous studies, conducted on the breeding farm,
showed numerous mastitis cases in cows during the year.
The morbidity in 2015 was 12.2% out of the total num-
ber of tested cows; in 2016, the number of udder inflam-
mations grew up to 22.1%, which is 1.8 times higher as
compared with the previous year. In 2015, clinical mastitis
was detected in 6.8% and subclinical mastitis was found
in 5.4% of animals. In 2016 there was a change in this ra-
tio: more animals suffered from subclinical mastitis (17.4%)
and clinical mastitis was identified in 4.8% of animals [9].
Before vaccination somatic cell count in bulk milk from
high producing cows, kept at the dairy unit, was 695 thou-
sand/ml, and on the farm this value was equal to 916 thou-
sand/ml. The most commonly detected microorganisms
were Staphylococcus aureus (29.42%) and Streptococ-
cus spp. (23.53%). Enterococcus bacteria were recovered
from 11.76% of samples. 17.65% of tested samples con-
tained Aspergillus mold. Gram-negative bacteria of Klebsiel-
la spp. (5.88%), Pseudomonas (5.88%), Enterobacter (5.88%)
were also isolated. Moreover, the microorganisms were
detected as monocultures (27.3%), and as mixed cultures
of bacteria (55.6%), fungi and yeasts (17.1%). These tests
demonstrated that mastitis in animals, and as a result

increased somatic cell counts in milk, were caused by a
rather wide range of agents.

Due to a high incidence of subclinical mastitis in lacta-
ting cows, responsible for increased somatic cell counts in
milk, and a large number of animals suffering from udder
inflammations, caused by Staphylococcus aureus, it was de-
cided to vaccinate animals with Startvac mastitis vaccine.

When the vaccination started, the somatic cell countin
milk samples from cows, kept at the dairy unit and milked
using special milking equipment, was 559 thousand/ml.
The somatic cell count in bulk milk from cows, kept on the
farm and milked using a stationary pipeline equipment,
was 822 thousand/ml.

After vaccination, the somatic cell count started de-
creasing gradually, and then grew insignificantly, but
the general declining trend continued. In six months af-
ter vaccination had started the somatic cell count at the
dairy unit and on the farm decreased by 60 and 182 thou-
sand/ml correspondingly. At that moment, the mastitis
in cows was caused predominantly by Enterococcus fae-
cium (20.00%), Staphylococcus aureus (17.33%), Strepto-
coccus spp. (17.33%), Pseudomonas aeruginosa (14.67%),
Streptococcus agalactiae (8.02%). Staphylococcus sapro-
phyticus (5.33%), Staphylococcus epidermidis (5.33%), En-
terococcus faecalis (5.33%), Escherichia coli (1.33%), Bacil-
lus (1.33%), Lactobacillus (1.33%) were also isolated from
milk. In 2.67% of tested milk samples, no pathogenic and
opportunistic microorganism growth was observed.

After one year of mastitis vaccine application, tests of
bulk milk showed stable decrease in somatic cell counts at
the dairy unit with free stall housing and milking in parallel
system milking parlors, SCC was equal to 450 thousand/ml,
which is 245 thousand/ml less as compared to the value,
obtained before vaccination. On the farm with a tie stall
housing and milking using pipeline milking machines
no steady tendency in decline of somatic cell counts was
observed. After one year of Startvac vaccine use the so-
matic cell count decreased by 261 thousand/ml, butin the
following month a rise in this value by 227 thousand/ml
was observed (Fig. 1). The microflora isolated from milk in
43.75% cases was represented by Streptococcus spp., and
by Streptococcus agalactiae in 31.25% of tested samples.
The proportion of Staphylococcus aureus and Escherichia
coli positive samples, responsible for mastitis, was the
same (12.50% each).

After two years of vaccination against mastitis somatic
cell counts in bulk milk at the dairy unit and on the farm
were 371 and 725 thousand/ml correspondingly (Fig. 2).
Thus, a gradual decrease of this indicator was observed
at the dairy unit, whereas on the farm this decrease was
intermittent. The major part of the mastitis agents was
represented by Streptococcus spp. (27.27%). The numbers
of Staphylococcus aureus (18.18%) and Enterococcus fae-
cium (18.18%) were equal in the tested samples. The per-
centage of Escherichia coliamong the pathogens isolated
from milk was 9.10%. The number of samples, in which no
microorganism growth was detected, was 27.27%.

After three year-immunization of high-producing cows,
the somatic cell count in bulk milk was at the level of
630 thousand/ml on the farm and 263 thousand/ml at the
dairy unit, which is 286 and 432 thousand/ml lower than
this value before the vaccination program was applied.
Results of molecular genetic and microbiological studies
showed that most cases of mastitis in cows were caused
by Streptococcus spp. (55.00%). Staphylococcus aureus was
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Fig. 1. Dynamics in somatic cell counts in 2017-2018
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isolated in 10.00% of the tested samples, Escherichia coli
and Streptococcus agalactiae were detected at the same lev-
els (5.00%). In 25.00% of the studied samples, there was no
growth of pathogenic and opportunistic microorganisms.

The results of molecular genetic and microbiological
tests performed during vaccination of highly producing
cows with Startvac mastitis vaccine showed a significant
reduction in the range of pathogens, causing inflamma-
tion in the mammary gland. There was a 19.41% decrease
in the isolation rate of Staphylococcus aureus, which is ex-
plained by an increase in antibodies levels in vaccinated
animals. White blood cells, contained in milk, perform one
of the main protective functions against mastitis agents.
For the normal functioning of the immunity protective
properties, antibodies must induce the production of
white blood cells and be targeted against certain bacteri-
al agents. Earlier studies on the immunobiological status
of cows established that inflammatory reactions occur-
ring in the mammary gland are accompanied by changes
in the overall resistance of the animal body, including
immunological blood parameters. When studying the
body’s response to the vaccine administration, evaluated
by overall resistance rates, an increase in the number of
T-lymphocytes by 12.1% and B-lymphocytes by 7.0% was
noted. The opsonophagocytic assay showed an increase
in the phagocytic activity of neutrophils by 14.3%. Animals
showed a persistent decrease in the level of circulating im-
mune complexes in the blood to (106.8 + 3.4) c. u,, which
is explained by suppression of inflammatory response in
the mammary gland due to the activation of humoral im-
munity factors [10].

CONCLUSION

Application of the mastitis vaccine Startvac and use of
the major mastitis therapy regime used by the breeding
establishment for high producing cows result in a posi-
tive downward trend in somatic cells counts in bulk milk.
Somatic cell counts in milk of vaccinated cows from the
dairy unit with free stall housing and milking in parallel
system milking parlors decreased by 432 thousand/ml,
while in milk of high-producing cows from the farm with
a tie stall housing and milking using pipeline milking
machines, the level of somatic cells decreased by only
286 thousand/ml. The difference in somatic cells counts
in bulk milk of high-producing cows kept in the dairy unit
and farm conditions can be explained by differences in the
husbandry practices and milking technologies, which, in
turn, can affect the formation and number of pathogenic
and opportunistic microorganisms responsible for mas-
titis. This assumption will serve as the target for further
research in this direction. Vaccination of animals facilita-
ted the reduction of milk bacterial contamination caused
by Staphylococcus aureus by 19.41%. Thus, the obtained
results showed promising use of the vaccine in future and
its introduction into the mastitis control and milk quality
improvement program.
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Improvement of bovine tuberculosis diagnosis

M. 0. Baratov
(aspian Regional Research Veterinary Institute — Branch of Dagestan Agriculture Science Center, Makhachkala, Republic of Dagestan, Russia,
e-mail: alama500@rambler.ru

SUMMARY

Detection of animals with non-specific reactions to tuberculin is one of the major problems in bovine tuberculosis (TB) diagnosis. There is a need to find and improve
methods for detection of the sensitization causes. This paper presents the results of comparative studies of different ways to stabilize red blood cells in order to
obtain diagnosticums for indirect hemagglutination (IHA) test. The article describes the stages of red blood cells stabilization and sensitization and demonstrates
the diagnostic significance of Fili stabilization method using formaldehyde as a fixative. The highest antibody titers (1:3000 and 1:4000) were received in hyper-
immune sera of rabbits immunized with Mycobacterium bovis using ahomologous diagnosticum. Practical importance of the sensitins homologous to the infection
is shown during testing of 1,911 serum samples collected from animals of different categories (diseased; healthy and reacting to tuberculin; healthy and not reacting
to tuberculin) with IHA test using diagnosticums produced from Mycobacterium bovis and Mycobacterium fortuitum. Based on the positive results of the IHA test,
TB was diagnosed in 87.5% of animals originating from an infected farm during post-mortem examination. The results of the IHA test agreed with those of the
intradermal tuberculin test in 37.7% of cases. Diagnostic antibody titers were found in 206 TB infected animals with no reaction to the intradermal test. However,
the post-mortem examination revealed TB changes in internal organs. The obtained data suggest a possibility to use the IHA test to detect TB infected animals
with non-specific reactions to tuberculin.
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K coBepLieHCTBOBAHUIO ANATHOCTUKIA Ty6ep|<yne3a
KPYMHOIo poratoro CKOTd

M. 0. bapatos

MpuKacnuiickit 30HaNbHbIil HayYHo-NCCeR0BATENbCKNIl BeTePUHAPHBIR MHCTUTYT — duanan OTBHY «DeaepanbHbiii arpapHblil HayUHbIN LieHTp
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PE3IOME

BblABNeHMe XIUBOTHBIX C Hecneunduueckumn peakumamm Ha Ty6epkynuH — ofHa 13 Haubonee akTyanbHbIx npobnem B auarHocTuke Tybepkynesa. OueBuz-
Ha HeobXOAMMOCTb MOUCKA U COBEPLLEHCTBOBAHNA METOA0B ANA BbIABNEHNA NPUUMH ceHcnbunusauun. B pabote npeacTasneHbl pesynbratbl (paBHUTENLHOTO
U3yYeHua pasnyHbIX CNocob0B CTabunn3aLum SpUTPOLITOB C LieNbIo NONYYeHUA AMArHOCTUKYMa ANA NPOBEAEHINA PeakLmi HenpaAMONi reMarroTUHaLWK.
OTpaseHbl 3Tanbl crabunu3aunm u ceHcnbunusaumn SputpouuToB. NokasaHa AvarHoCTUYECKas 3HAUMMOCTb MeToAa cTabunm3auui Ouam ¢ ncnonb3oBaHnem
dopmanbperna B kauecTse Gukcatopa. Hanbonee Bbicokne TTpbl aHTuten (1:3000 1 1:4000) nonyueHbl B runepuMMyHHDbIX CbIBOPOTKaX KPOBY KPONMKOB,
UMMYHU3UpOBaHHbIX Mycobacterium bovis, c roMonornyHbIM AUarHoCTUKyMoM. [pakTnyeckas 3HauuMoCTb FOMONOMMUHBIX 3apaXKeHUI0 CEHCUTUHOB NMOKa3aHa
npuuccnegosauy 1911 npo6 cbIBOPOTOK KPOBY XUBOTHDIX 113 X03AIACTB Pa3NNyHbIX KaTeropuit (60bHbIe; 340POBbIe, pearupytoLLye Ha Ty6epKyauH; 340poBble,
He pearupyloLLme Ha Ty6epKyNuH) B peakuuin HenpAMOoIi reMarraiTUHALMI C AUArHOCTUKYMaMK, U3roToBReHHbIMU U3 Mycobacterium bovis w Mycobacterium
fortuitum. B HebnarononyyHom no 3abonesaxuio Xo3AiiCTBE, Ha 0CHOBAHUN NONYYEHHbIX B PeaKLMI HeNPAMOIi reMarTsIoTMHALMM NO3UTUBHBIX Pe3yNbTaTos,
Mpy NpoBeAeH NaToN0r0aHaTOMIYECKOro BCKPbITA AMarHo3 Ha Ty6epKyne3 yctaHoBuy y 87,5% xuBoTHbIX. OTMeUeHo CoBNazieHue pe3ynbTaToB peakLmy
HenpAMOii reMarrnIoTUHALWM € NOKa3aHUAMI BHYTPUKOXHOI Ty6epKynuHoBoii npobb B 37,7% cnyuae. Y 206 601bHbIX Ty6epKyne30M XMBOTHbIX 0OHapYKeHb
[AMArHOCTUYeCKIne TUTPbI aHTUTEN NP OTCYTCTBUN PeaKLIMN Ha BHYTPUKOXHYH0 npo6y. OfHaKo Npu NpoBeseH!N NaToNoroaHaToMnueckoro ccnefoBaHua obinn
BbIABNEHDI U3MeHeHIA TybepKyne3Horo xapakTepa BHyTPEHHMX OpraHoB. [lonyyeHHble JaHHble YKa3biBatoT Ha BOIMOXHOCTb CNOAb30BaHNA peaKLy HenpamOoii
remarrnTHaLmMN Npy BbiABAEHNM 60bHbIX Ty6epKyNe30M XUBOTHbIX C HecreLMduyeckuMu peakumAamI Ha Ty6epKynuH.

Kntouebie cnoBa: Tybepkynes, peakuua HeNpAMOi reMarrioTUHaLMIA, AUGOEPeHLMaLIA, KpyNHbIii POraTbiii CKOT, CTaHAAPTU3aLMA, aHTUTENA, IPUTPOLIUTSI,
ceHabunuzaums.
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