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AND PURULAR - CATARAL ENDOMETRITIS COWS

Abstract

The article presents data on the study of the microbial etiology of purulent-catarrhal
endometritis at Agrofirm Akas LLP using the PCR method. In dairy enterprises, cow infertility is
recorded in 20-26% of the population and often leads to significant economic damage. Among the
causes of cow infertility, a special place is occupied by diseases of the reproductive system. Diseases
of the organs of the reproductive system are registered in 30-51% of infertile cows and in 13-28% of
heifers, and the technology of keeping dairy cows contributes to the increasing role of these diseases
in the etiology of infertility. The main predisposing reasons for the occurrence of low fertility are the
following factors: a decrease in the body's resistance against metabolic disorders, as well as some
infectious diseases that have an indirect effect through the immune status of highly productive cows or
even a direct effect on fertilization, pregnancy and the postpartum period. For example, such as
Leptospirosis, Brucella or Neospora causing abortions and, consequently, reducing milk production in
herds and sometimes fertility. Studies have shown that the vagina in the microflora of healthy cows is
dominated by L. sakei. and W. koreensis, while there are no dominant bacterial strains in cows with
endometritis in which an increase in the number of bacteria was detected. This suggests that a
violation of the microflora of the vaginal microbial community can contribute to the occurrence of
endometritis.
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Introduction. For cost-effective management in dairy cattle breeding and the timely receipt of
offspring, veterinary monitoring of the fertile state of cows and heifers is required, which includes a
set of measures consisting of compliance with animal health standards, a balanced diet and timely
diagnosis of infertility, prevention and treatment of obstetric and gynecological pathologies. Intensive
genetic selection methods have led to an increase in the milk production of cows, which leads to a
decrease in fertility due to an increase in the occurrence of postpartum gynecological diseases, poor
expression of estrus, and the appearance of defective oocytes, embryos, and infections of the
reproductive system. Therefore, the main task of veterinary specialists is to develop a set of effective
veterinary and zootechnical measures that can reduce the risks of obstetric and gynecological diseases,
while maintaining milk production and increasing litter production. In dairy enterprises, cow infertility
is recorded in 20-26% of the population and often leads to significant economic damage. Among the
causes of cow infertility, a special place is occupied by diseases of the reproductive system. Diseases
of the organs of the reproductive system are registered in 30-51% of infertile cows and in 13-28% of
heifers, and the technology of keeping dairy cows contributes to the increasing role of these diseases
in the etiology of infertility [1, 2].

The main predisposing reasons for the occurrence of low fertility are the following factors: a
decrease in the body's resistance against metabolic disorders, as well as some infectious diseases that
have an indirect effect through the immune status of highly productive cows or even a direct effect on
fertilization, pregnancy and the postpartum period. For example, such as Leptospirosis, Brucella or
Neospora causing abortions and, consequently, reducing milk production in herds and sometimes
fertility. However, despite the fact that infectious diseases harm individual herds, on a larger scale, the
impact of infectious diseases can be overcome with the help of specific prophylaxis [3,4].
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Infection of reproductive organs in cows is one of the prevailing factors that have a negative
economic impact on the dairy industry. This is one of the main factors that affects and causes
infertility in the postpartum period in dairy cows. The economic damage associated with cow
endometritis is about $ 1.411 billion and $§ 650 million in the EU and the USA, respectively [5].

The uncontrolled use of antibiotics in the treatment of infectious gynecological pathologies in
cows caused antibiotic resistance of microbes [6]. Therefore, it is very important to evaluate
alternative methods that can be used in the treatment of infections of gynecological diseases in cows.
Studies have shown that vaginal microflora are important for the health of reproductive organs and
that the dominant strains of natural microflora can be used to prevent and treat vaginal infections,
acting as a biological barrier or producing lactic acid, bacteriocin and hydrogen peroxide [7]. Since the
vaginal microflora is important for the gynecological health of cows, a comparison of the vaginal
microflora of healthy cows and patients with purulent-catarrhal endometritis can lead to the
development of a potential probiotic for the prevention and treatment of endometritis in cows.

The principle of the method of polymerase chain reaction (PCR, Polymerase chain reaction,
PCR) was developed by Carey Mullys (Cetus, USA) in 1983. The discovery of PCR was one of the
most prominent events in the field of molecular biology over the past 20 years. For the development of
PCR analysis, K. Miillis in 1993 was awarded the Nobel Prize in chemistry. The appearance of the
PCR method was due to certain advances in molecular genetics, primarily the decoding of the
nucleotide sequence of the genomes of a number of microorganisms. It cannot be said that PCR was
made possible by the discovery of the unique tag-DNA polymerase enzyme found in bacteria that live
in geysers. The peculiarity of this polymerase is its exceptional heat resistance (can withstand heating
to boiling point without loss of activity) and high operating temperature (optimum operation 72 ° C).

Grace, simplicity of execution, unsurpassed indicators of sensitivity and specificity brought
the method unprecedented popularity. In a short time, PCR analysis spread around the world, quickly
leaving the laboratories of scientific institutes in the field of practical clinical use. Diagnosis of
infectious diseases, including those caused by agents that are difficult to cultivate, genotyping of
microorganisms, assessing their virulence, determining microflora resistance to antibiotics,
genodiagnostics and genetic fingerprinting, prenatal diagnostics, biological control of blood products -
this is not an exhaustive list of areas where successfully PCR is used.

The genome of the pathogen cell, or rather its RNA and DNA, is more conservative with
respect to variability, therefore, studies are currently underway to identify the latter in pathological
material.

The main stage in the recovery of animals from infectious diseases, including the
gynecological pathology of cows of microbial etiology, is timely and quick diagnosis, where
laboratory studies in order to detect pathogens in pathological material occupy an important place.

Materials and methods. The PCR analysis method is widely used to identify the bacterial
composition of various microbial communities, such as the microbiome of the digestive and
reproductive tract, since these approaches allow the detection of microorganisms that cannot be
cultured on nutrient media. In connection with the above, the goal of our research was to evaluate and
compare the vaginal microflora of patients with purulent-catarrhal endometritis and healthy cows
using PCR and primers specific for the 16S rRNA gene (table 1) [8].

As objects of the study, vaginal swabs from 5 patients with purulent-catarrhal endometritis and
5 healthy cows of Agrofirm Akas LLP were taken.

The work was carried out on the basis of the Test Center of the Zhangir Khan West
Kazakhstan Agrarian Technical University. The polymerase chain reaction was carried out on an iQ5
device from BioRad.

DNA isolation was performed by the method of CTAB. The quality of DNA extraction was
determined using agarose gel electrophoresis.

We carried out gynecological examinations of 42 (goal) cows owned by Agrofirm Akas LLP
in the rural district of Pogromny, Terektinsky district of the West Kazakhstan region of the Republic
of Kazakhstan, took into account the following categories of breeding stock: pregnant females to be
examined for pregnancy (1.5-3 months after insemination), infertile.
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Table 1 - Bacterial 16S-oriented primers and annealing temperature for PCR

Annealing

Bacteria (amplicon size) Oligonucleotide sequence (5°-3") temperature (C°)

. . F: ATGATTGGGATTATGCAGCAA
Clostridium perfringens (212 bp) R: TCCATCCTTTGTTTTGATTCCA 56

F: C(A/T)AACGCGATAAGTAATC
R: TGGTAACATACGA(A/T)AGGG
F: CCCTTATTGTTAGTTGCCATATT

Enterococcus spp. (144 bp) R: ACTCGTTGTACTTCCCATTGT 61

F: GGGATGCGTCTGATTAGCTTGTT
R: CTGCACGCTACTTGGCTGGTTC
F: GTTAATACCTTTGCTCATTGA

E. coli (340 bp) R: ACCAGGGTATCTAATCCTGTT 60

Fusobacterium spp. (273 bp) 54

Prevotella spp. (179 bp) 62

. F: CGTGGGAAACCTACCTCTTA
Weissella spp. (725 bp) R: CCCTCAAACATCTAGCAC 61

) F: AAGGGAGCGTAGATGGATGTTTA
Bacteroides spp. (140 bp) R: CGAGCCTCAATGTCAGTTGC 59

. F: CGATGAGTGCTAGGTGTTGGA
Lactobacillus spp. (186 bp) R: CAAGATGTCAAGACCTGGTAAG >8

Results of study. In vaginal studies, it was noted that the mucous membrane of the vagina is
pink in color, there was a slight hyperemia, edema. In the vaginal cavity, the accumulation of exudate
is a mucous membrane of a whitish color with a liquid consistency.

During rectal examination in non-pregnant cows, the uterus is located longitudinally in the
middle part of the pelvic cavity and the cervix is felt. The presence of fluid in the uterine cavity,
asymmetry, an increase in the uterine horns, swelling, the absence of contractile function of the walls
of the uterus and the presence of a persistent corpus luteum in the ovaries were also observed. When
examining cows with pathologies of the reproductive organs, a decrease in the contractility of the
walls of the uterus was noted. Among the most common diseases in the studied cows, endometritis,
ovarian cysts and a persistent corpus luteum are recorded, less commonly cervical induction, uterine
atony and hypotension

During the study, the following physiological state of the cows was established (table 2).

Table 2 - the Physiological condition of cows LLP AF «Akas» (n=42)

Physiological groups (%)
pregnant barren without pathology
20 (48,0%) 21(50,0%) 1(2,0%)

From the data of table 1, it is seen that in 50.0% of the studied cows, genital pathology was
revealed (endometritis, cervical induction, atony and hypotension of the uterus, follicular cysts and
persistent corpus luteum). Infertile cows 21 (50%) underwent a thorough gynecological examination
to identify various gynecological diseases of the cows, which are indicated in the graphic drawing 1.
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Figure 1 - Pathologies of the reproductive system in infertile cows of AF Agas LLP (n=21)

From graphic figure 1, it can be seen that of the studied cows of uterine disease, endometritis
is often found in 71% of cases, and less often cervical induction in 5% of cases. Follicular cysts are
often reported from ovarian disease in 80% of cases.

During molecular biological studies, the vaginal microflora of patients with purulent-catarrhal
endometritis and healthy cows was evaluated and compared using PCR and primers specific for the
16S rRNA gene (figure 2).
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Figure 2 - microflora in relatively healthy cows and cows with endometritis

The analysis showed that Lactobacillus spp., Pediococcus spp., Leuconostoc spp., Weissella
spp., Enterobacteriaceae, E. coli and bacilli were present in the vaginal mucus in relatively healthy
cows and cows with endometritis. The results of studies obtained by PCR correspond to the clinical
manifestations of endometritis, in which the natural microflora is disturbed and the number of
pathogenic bacteria increases. One of important factor in the occurrence of endometritis is that
bacteria from the vagina contaminate the uterus. The amount of E. coli and Fusobacterium spp.
significantly exceeds in cows with endometritis, which indicates a mixed infection. In addition,
microorganisms such as B. fragilis, P. dentalis, C. perfringens and E. coli are common in the vagina of
healthy and cows with endometritis, confirming previous observations.

Conclusion. Studies have shown that the vagina in the microflora of healthy cows is
dominated by L. sakei. and W. koreensis, while there are no dominant bacterial strains in cows with
endometritis in which an increase in the number of bacteria was detected. This suggests that a
violation of the microflora of the vaginal microbial community can contribute to the occurrence of
endometritis.
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TYWUIH

Maxanana [1TP ogmician xonmmana oTeIpsin, «Arpodupma Axacy XUIC-ge ipiHmi-KaTapaibIsl
SHIOMETPUTTIH MHUKPOOHOJIOTHSIIBIK STHOJIOTHACHIH 3€PTTEY Typaibl MaiiMertep KentipinreH. Cyr
OaFbITBIHIAFBl KOCIMOPBIHAAPBIHAAFEl CHBIpIapAbH Oexeymiri 20-26% - Tipkerneni jKoHE KOTIIUIIK
Karaaiaa SKOHOMHKAJBIK WIBIFBIHAApFa okeneni. CUbIpIapAblH PEenpoayKTHBTI OpTraHIapbIHBIH
aypynapsl 30-51% Tipkence, cublpiap MeH KamapiapablH Oeneymiri 13-28% xypaiigsl, cyTTi
OarbITBIHAAFBl CHUBIPJIAPIBl YCTAay TEXHOJOTHACHIHIA0CACYTIKTIH 3THOJIOTHACHL OCBHI aypyJiapAblH
epiryiHe cebermri OonbI TaObUTaAbl. Herisri TeMeHri YpHIKTaHIBIPY Fa ceOemili KepceTKilTep
Oomeim  Kemecimedt  QakTopmapmel  aTaMBI3:  OpTaHW3MHIH —~ MeTaboiam3M  Oy3BUIYBIHAH
PE3UCTEHTTLIITIHIH TOMEH/IEYi, COHBIMEH KaTap >KOFapbl OHIMJII CHBIPIAPILIH UMMYHBIK XKyiHeciHe
KaHama ocep eTyi Hemece OyasdblK JKoHE TyyJdaH KeWiHTi Ke3eHre Tikeled acep eTeTiH KehOip
KYKIANb aypynap. Meicanbl, TYCIK TacTayFa 9cep €TeTiH JKYKNaJbl aypyJap JeNTOCHHpo3, Opylesia
HEMece Heocropa, COHBIMEH KaTap CYT OHIMILIITIH Kell xaFaiia TelaeyIiH ToMeri HOTIXKE allyblHa
ceOernmri  Ooneim  TaOBUTambl.  3epTTeyliep  KOPCETKEHACH, cay  CHBIpIApAbIH  KBIHAITHIK
mukpodopaceiHaa L. sakei. u W. koreensis, 6acsiM OoaThIHBI KOPCETIITEH. anaiia dHIOMETPUT
Oenrinepi Oap cublpiapaa OakTepusulapAblH —OachklM  IITaMaapel  KepceTinMereH, JKateip
MUKpPOQIIOPACEIHBIH ©3Tepyl SHAOMETPUT aypyJapblHbIH OipeH Oip Oenrinepine cebemnmi O0maTHIHBI
alKbIHAAJIFaH.
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PE3IOME

B cratee mpuBeneHbI NaHHBIE N0 W3YYEHHUIO MHUKPOOHOW STHOJOTMH THOHHO-KaTapabHOTO
sugomerputa B TOO «Arpodupme Akacy ¢ mpumeHeHueM meroaa [IIIP. B ycrmoBHsSX MOIOYHBIX
OpeAnpuaTusX Oecruioaue KopoB peructpupyercs y 20-26% MOTONOBbS W 4acTO HPUBOIUT K
3HAYUTEIFHOMY SKOHOMUYeckoMy yimepOy. Cpemu mnpuunH Oecruionus KOpOB 0co0oe MecTo
3aHUMAIOT 3a00JIeBaHMS MOJIOBOW CHCTEMBI. bolle3HN OpraHoOB MOJIOBOI CHCTEMBI PETHCTPUPYIOTCS Y
30-51% Oecrogaprx kKopoB H y 13-28% Tenok, a TEXHOJIOTHS CONEPXKaHUS MOJOYHBIX KOPOB
CITIOCOOCTBYET BO3PACTAHHUIO pOJIM JTUX 3aboneBaHuil B 3THONOrHMU Oecmutoaus. OCHOBHBIMHU
MPEPACIIONIOTAIONIMMHA MPUYMHAMHU JJII BO3HUKHOBEHHUS HU3KOW OIUIOJOTBOPSEMOCTH OHOCSTCS
crienyromue (aKkTOphl: CHUKEHHUE PE3UCTEHTHOCTH OpraHu3Ma Ha ()OHE HapylIeHUsS MeTa0oiu3Ma, a
TakKe HEKOTOpble WH(EKIMOHHBIE 3a00JeBaHMs OKa3bIBAIONIME KOCBEHHOE  BO3JIEHCTBHE
MOCPEICTBOM MMMYHHOTO CTaTyCa y BBICOKOIPOAYKTHBHBIX KOPOB WIJIH JTaXKe MPSIMOTO BO3JEHCTBHA
Ha OIUIOJIOTBOPEHME, TeueHHe OepEeMEHHOCTH M IIOCIEpONOBOTrO mepuoia. Hampumep Takme Kak
Leptospirosis, Brucella uian Neospora Bei3biBaromme abOpThl M, CIIEAOBATENBHO, YMEHbBIIAIOUINE
BEIPA0OTKY MOJIOKA y CTaJ W WHOTAA IUIOJOBUTOCTh. MccriemoBaHUs IMOKa3and, YTO BIIATAJUINE B
MHUKpPOQIIOpe 3M0pPOBBIX KOpoB mpeobmamaet L. sakei. u W. koreensis, mpu 3ToM HeT JOMUHHPYFOLTHX
OaKkTepuaNbHBIX ITAMMOB Y KOPOB C 3HIOMETPHTOM, Y KOTOPBHIX OBIJIO OOHAPY)KEHO YBEIMUYEHHE
KOJM4ecTBa OakTepwif. DTO TOBOPUT O TOM, YTO HAPYIICHHE MHUKPOQIOPHI BIIATAIHIIHOTO
MHUKPOOHOTO COOOIIECTBO MOXKET CITOCOOCTBOBATH BOSHUKHOBEHHIO SHIOMETPHUTA.
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EVALUATION OF POLYMORPHIC VARIANTS OF GENES OF SOMATOTROPIN
CASCADE AS GENETIC MARKERS OF MEAT PRODUCTIVITY IN DOMESTIC
CATTLE BREED

Abstract

It is known that growth hormone (GH-somatotropin) is the most important growth regulator in
mammals. Synthesis of somatotropin and the realization of its physiological effects is a chain of
successive interactions of the protein receptor (self-tropic cascade). The key links of this chain are the
pituitary transcription factor-1 (bPit- 1), triggering the expression of the genes of somatotropin and
prolactin, prolactin and growth hormone, regulating lactation, the growth hormone receptor (bGHR),
which transmits the somatotropin humoral signal to target cells. Thus, based on the researches
performed, the following data is stated below. On the first hand, specified allele frequencies for all the
polymorphisms in question are comparable with the other authors’ data; rare allele of other breed
representatives are also rare according to the results of our research. The research works were
performed within the frameworks of the scientific project of the Ministry of Education and Science of
the Republic of Kazakhstan.

Keywords: DNA, somatropine cascade, polymorphism, gene, cattle.

Introduction. Nowadays, the need in modernization of beef breeding in the Republic of
Kazakhstan has been arisen. In order to solve this problem, strengthening of selection of local breed is
needed together with delivery of highly-productive breeds of foreign selection. This means Auliekol
bovine cattle breed having stable immunity to the diseases spread on the territory of the Republic of
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