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Annotation

Uterine infections in cows, particularly postpartum uterine diseases such as endometritis and
metritis, are significant contributors to reproductive failure and economic loss in the dairy industry.
These infections can lead to prolonged calving-to-conception intervals, increased culling rates, and
reduced milk production, ultimately impacting herd profitability and animal welfare (Hossain et al.,
2015; Rosales & Ametaj, 2021; Sheldon & Owens, 2017). The postpartum period is critical for the
recovery of the uterus and the resumption of ovarian cyclicity, both of which are essential for successful
conception. However, the presence of pathogenic bacteria can disrupt these physiological processes,
leading to inflammation and impaired fertility (Raliou et al., 2019; LeBlanc, 2010). The etiology of
uterine infections is multifactorial, often linked to factors such as retained placenta, calving difficulties,
and compromised immune status (Onyango et al., 2014; Han et al., 2005). For instance, retained
placenta can lead to an increased incidence of endometritis, which is characterized by inflammation
of the endometrium and can significantly impair fertility (Han et al., 2005; Negasee et al., 2020). The
inflammatory response associated with uterine infections can also alter the uterine environment,
affecting the expression of genes related to reproductive function and leading to subclinical
endometritis, which often goes undiagnosed but can still adversely affect fertility outcomes (Arias et
al., 2018).

Keywords: endometritis, postpartum, the etiology of uterine infections is multifactorial,
inflammation

Introduction

Uterine infections in cows, particularly postpartum uterine diseases such as endometritis and
metritis, are significant contributors to reproductive failure and economic loss in the dairy industry.
These infections can lead to prolonged calving-to-conception intervals, increased culling rates, and
reduced milk production, ultimately impacting herd profitability and animal welfare (Hossain et al.,
2015; Rosales & Ametaj, 2021; Sheldon & Owens, 2017). The postpartum period is critical for the
recovery of the uterus and the resumption of ovarian cyclicity, both of which are essential for successful
conception. However, the presence of pathogenic bacteria can disrupt these physiological processes,
leading to inflammation and impaired fertility (Raliou et al., 2019; LeBlanc, 2010). The etiology of
uterine infections is multifactorial, often linked to factors such as retained placenta, calving difficulties,
and compromised immune status (Onyango et al., 2014; Han et al., 2005). For instance, retained
placenta can lead to an increased incidence of endometritis, which is characterized by inflammation
of the endometrium and can significantly impair fertility (Han et al., 2005; Negasee et al., 2020). The
inflammatory response associated with uterine infections can also alter the uterine environment,
affecting the expression of genes related to reproductive function and leading to subclinical
endometritis, which often goes undiagnosed but can still adversely affect fertility outcomes (Arias et
al., 2018). Recent studies have highlighted the role of the uterine microbiota in reproductive health.
Dysbiosis, or an imbalance in the microbial community within the uterus, has been associated with
increased incidences of uterine infections and subsequent fertility issues. For example, cows
diagnosed with clinical endometritis exhibited reduced microbial diversity and an overrepresentation
of pathogenic bacteria such as Trueperella pyogenes (Webb, 2023). This shift in the microbiota can
disrupt the normal immune response and hormonal regulation necessary for successful reproduction
(Ong et al., 2021). Moreover, systemic inflammation resulting from uterine infections can affect ovarian
function. Inflammatory cytokines released during uterine infections can interfere with the normal
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hormonal signaling pathways, leading to delayed ovulation and reduced fertility (Cheong et al., 2017).
The presence of uterine pathogens has been shown to correlate with altered levels of reproductive
hormones, such as oestradiol, which are critical for ovulation and conception (Ong et al., 2021;
Yagisawa et al., 2023). In conclusion, uterine infections in cows represent a complex interplay of
microbial, immunological, and physiological factors that collectively influence reproductive outcomes.
Addressing these infections through improved management practices, timely veterinary intervention,
and possibly the use of probiotics to restore microbial balance may enhance fertility and overall herd
health (Rosales & Ametaj, 2021; LeBlanc, 2010). Fertility and uterine infections in cows are critical
issues in the dairy industry, significantly impacting productivity and economic viability. The relationship
between milk production and fertility is well-documented, with studies indicating that high milk yield
can negatively affect reproductive performance. For instance, Aungier et al. found that increased milk
yield was associated with a decreased likelihood of detecting estrous behavior, suggesting that high-
producing cows may experience reproductive challenges due to physiological stressors related to
lactation (Aungier et al., 2012). This antagonistic relationship is further supported by Walsh et al
(2011). who noted that the rise in milk production over the past decades has coincided with a decline
in fertility rates among dairy cows, attributing this to a complex interplay of genetic, physiological,
nutritional, and management factors. Uterine infections, such as metritis and endometritis, are
significant contributors to infertility in cows. Ribeiro et al. highlighted that postpartum inflammatory
diseases can adversely affect uterine health and subsequent fertility, indicating that cows suffering
from such conditions are less likely to conceive (Ribeiro et al., 2016). Similarly, Dutta et al. reported
that a substantial percentage of repeat breeder cows exhibited mucopurulent vaginal discharge, a
clinical sign of uterine infection, which was prevalent in 62.5% of the cases studied (Dutta et al., 2019).
The presence of such infections can lead to prolonged intervals between calving and subsequent
estrus, ultimately reducing the overall reproductive efficiency of the herd. In addition to direct infections,
systemic diseases such as leptospirosis have been linked to reproductive failures. Erregger et al. found
that seropositive cows for leptospirosis experienced a significant drop in fertility, which could be
attributed to the pathogen's presence in the reproductive tract (Erregger et al., 2020). This finding
aligns with the observations of Chebel et al.(2018) who noted that postpartum health issues, including
infections, could delay the resumption of ovarian cycles and reduce pregnancy rates following artificial
insemination. Furthermore, metabolic disorders, often exacerbated by negative energy balance, can
also impair reproductive performance, as highlighted by Leroy et al (2018)., who emphasized the
importance of managing cow health to optimize fertility outcomes (Vieira, 2023). The role of pathogens
in reproductive health extends beyond direct infections. For instance, the presence of Ureaplasma
diversum has been associated with reproductive problems in cows, with studies indicating that vulvar
lesions and reproductive disorders were significantly more common in cows infected with this
bacterium (Azevedo et al., 2016). Additionally, mycoplasma infections have been implicated in various
reproductive disorders, including infertility, underscoring the need for effective diagnostic and
management strategies to mitigate these risks (Parker et al., 2018). In summary, the interplay between
fertility and uterine infections in cows is multifaceted, involving factors such as milk production,
systemic health, and the presence of infectious agents. Addressing these issues requires a
comprehensive approach that includes monitoring reproductive health, managing nutrition and
metabolic status, and implementing effective disease prevention strategies.

Research results

Uterine infections in cows, particularly postpartum uterine diseases such as endometritis and
metritis, are significant contributors to reproductive failure and economic loss in the dairy industry.
These infections can lead to prolonged calving-to-conception intervals, increased culling rates, and
reduced milk production, ultimately impacting herd profitability and animal welfare (Piersanti et al.,
2019; Bromfield et al., 2015; Paiano et al., 2023). The postpartum period is critical for the recovery of
the uterus and the resumption of ovarian cyclicity, both of which are essential for successful
conception. However, the presence of pathogenic bacteria can disrupt these physiological processes,
leading to inflammation and impaired fertility (LeBlanc, 2012). The etiology of uterine infections is
multifactorial, often linked to factors such as retained placenta, calving difficulties, and compromised
immune status (Kasimanickam et al., 2013). For instance, retained placenta can lead to an increased
incidence of endometritis, characterized by inflammation of the endometrium, which can significantly
impair fertility (Kasimanickam et al., 2013; Yusuf et al., 2010). The inflammatory response associated
with uterine infections can also alter the uterine environment, affecting the expression of genes related
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to reproductive function and leading to subclinical endometritis, which often goes undiagnosed but can
still adversely affect fertility outcomes (Ong et al., 2021). Recent studies have highlighted the role of
the uterine microbiota in reproductive health. Dysbiosis, or an imbalance in the microbial community
within the uterus, has been associated with increased incidences of uterine infections and subsequent
fertility issues. For example, cows diagnosed with clinical endometritis exhibited reduced microbial
diversity and an overrepresentation of pathogenic bacteria such as Trueperella pyogenes (Santos &
Bicalho, 2012; Becker et al., 2023). This shift in the microbiota can disrupt the normal immune
response and hormonal regulation necessary for successful reproduction (Miranda-CasolLuengo et al.,
2019). Moreover, systemic inflammation resulting from uterine infections can affect ovarian function.
Inflammatory cytokines released during uterine infections can interfere with the normal hormonal
signaling pathways, leading to delayed ovulation and reduced fertility (Wang et al., 2021). In uterine
infections, bacterial endotoxin lipopolysaccharide (LPS) detected in follicular fluid negatively affects
follicular growth (Sheldon et al. 2002). In cows with endometritis, endotoxins suppress GnRH and LH
secretion and dominant follicle ovulation does not occur. In addition, follicle development is very slow
in animals with endometritis and blood estradiol levels are low. LPS secreted by Gram-negative bacteria
inhibits 17B-hydroxylase/17,20-lyase and P450 aromatase enzymes and thus prevents follicular activity
(Magata et al. 2014). Even if ovulation occurs in cows with endometritis, the diameter of the corpus
luteum (CL) that forms is small and progesterone production by the CL decreases. In addition, cytokines
suppress steroidogenesis in luteal cells. Bacterial LPS can initiate the luteolysis mechanism by
stimulating the release of PGF2a and PGE2 from the epithelial layer of the endometrium (Sheldon et
al. 2009). The presence of uterine pathogens has been shown to correlate with altered levels of
reproductive hormones, such as oestradiol, which are critical for ovulation and conception (Miranda-
CasolLuengo et al., 2019; Baranski et al., 2013).In conclusion, uterine infections in cows represent a
complex interplay of microbial, immunological, and physiological factors that collectively influence
reproductive outcomes. Addressing these infections through improved management practices, timely
veterinary intervention, and possibly the use of probiotics to restore microbial balance may enhance
fertility and overall herd health (Bromfield et al., 2015; Osawa, 2021).

Discussion of scientific results

Types of Metritis Metritis can be classified into several categories based on clinical
presentation and severity.
Clinical Metritis This form of metritis is characterized by observable clinical signs, typically occurring
within the first three weeks postpartum. Cows with clinical metritis often exhibit symptoms such as
fever, a thickened uterine wall, and a malodorous reddish-brown discharge from the vagina (Nazhat
et al., 2018; Okawa et al., 2021). The condition is usually associated with significant systemic iliness,
including pyrexia and reduced milk yield. Clinical metritis is often caused by bacterial infections, with
common pathogens including Escherichia coli, Trueperella pyogenes, and Fusobacterium
necrophorum (Almughlliq et al., 2017; Okawa et al., 2021).
Subclinical Metritis (SCE) Subklinik endometritis mi In contrast to clinical metritis, subclinical metritis
does not present overt clinical signs, making it more challenging to diagnose. It is characterized by an
inflammatory response in the endometrium, typically identified through endometrial cytology showing
elevated levels of polymorphonuclear leukocytes (PMNs) (Hossain et al., 2015; Okawa et al., 2021).
Subclinical metritis can lead to prolonged days open and decreased conception rates, significantly
impacting reproductive performance without the animal showing obvious signs of iliness (Okawa et al.,
2021).
Puerperal Metritis This specific type of metritis occurs shortly after calving and is often associated with
retained fetal membranes. Puerperal metritis can lead to severe systemic iliness and is characterized
by a rapid onset of clinical signs, including fever and foul-smelling uterine discharge (Khair et al., 2018).
Endometritis
While not strictly a type of metritis, endometritis involves inflammation of the endometrium and can
occur as a sequela to metritis. It may be classified as either clinical or subclinical based on the
presence of symptoms and can significantly affect fertility (Williams, 2013; Okawa et al., 2021). In
summary, metritis in cattle can be categorized into clinical metritis, subclinical metritis, puerperal
metritis, and endometritis. Each type has distinct clinical presentations and implications for
reproductive performance. Effective management and early detection are crucial to mitigate the impact
of these conditions on cattle health and productivity.
4.5. Particular Role of Subclinical Endometritis on Fertility in Cattle
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Subclinical endometritis (SCE) is a prevalent reproductive disorder in dairy cattle that significantly
impacts fertility. Unlike clinical endometritis, which presents with overt symptoms such as purulent
discharge, SCE often goes unnoticed, yet it can lead to substantial reproductive inefficiencies. The
condition is characterized by an inflammatory response in the endometrium, typically indicated by an
elevated percentage of polymorphonuclear leukocytes (PMNs) in the uterine cytology (Becker et al.,
2023; Miranda-CasolLuengo et al., 2019). Research indicates that SCE can lead to prolonged open
days and decreased conception rates. For instance, Vallejo et al. reported that cows diagnosed with
SCE had an average of 161 open days, which is significantly higher than that of healthy cows, thereby
reducing overall reproductive efficiency (Becker et al., 2023). Similarly, Madoz et al. found that cows
with SCE experienced a 16% reduction in pregnancy rates and took approximately 30 days longer to
conceive compared to their healthy counterparts (Miranda-CasoLuengo et al., 2019). This delay in
conception is critical, as it can lead to extended calving intervals and increased costs for dairy
producers. The underlying mechanisms by which SCE affects fertility are multifaceted. The
inflammatory environment created by the presence of PMNs and cytokines can disrupt normal uterine
function, impairing embryo implantation and development (Wang et al., 2021; Baranski et al., 2013).
For example, the secretion of prostaglandins and leukotrienes in response to inflammation can alter
the uterine environment, making it less conducive for successful embryo attachment (Wang et al.,
2021). Furthermore, the presence of inflammatory mediators can lead to changes in the endometrial
gene expression profile, affecting uterine receptivity and embryo viability (Baranski et al., 2013). The
economic implications of SCE are substantial. Herds with a high prevalence of SCE can experience
significant financial losses due to decreased reproductive performance, including lower pregnancy
rates at first insemination and increased median days open (Nazhat et al., 2018; Okawa et al., 2021).
The cumulative effect of these reproductive inefficiencies can lead to increased culling rates and
reduced milk production, further impacting the profitability of dairy operations (Nazhat et al., 2018).
Effective management strategies are essential to mitigate the effects of SCE on fertility. Early detection
through endometrial cytology and appropriate treatment can help restore uterine health and improve
reproductive outcomes (Almughlliq et al., 2017; Hossain et al.,2015). Additionally, understanding the
risk factors associated with SCE, such as metabolic disorders and calving difficulties, can aid in
developing preventive measures to enhance overall herd fertility (Miranda-CasolLuengo et al., 2019;
Nazhat et al., 2018). In conclusion, subclinical endometritis plays a significant role in reducing fertility
in cattle. Its impact on reproductive performance is characterized by prolonged open days, decreased
conception rates, and substantial economic losses for dairy producers. Addressing this condition
through early detection and management is crucial for improving reproductive efficiency in cattle herds.
Intrauterine infusions of hypertonic solutions, such as dextrose, have been proposed as a therapeutic
alternative. These infusions may help reduce bacterial growth in the uterus, increase uterine tone, and
provide energy to the natural uterine defenses, such as macrophages and neutrophils (Brick et al.,
2012). This approach aims to create a more favorable environment for recovery and improve the
chances of successful conception following treatment.

Probiotics The use of probiotics has emerged as a promising alternative therapy for managing uterine
infections. Probiotics can help restore the natural microbial balance in the uterus, potentially reducing
the incidence of infections and improving reproductive performance (Adnane, 2024). Research
indicates that the administration of probiotics may enhance the immune response and promote a
healthy uterine environment, which is critical for successful embryo implantation and overall fertility
(Adnane, 2024).

Hydroxytyrosol Recent studies have investigated the protective effects of hydroxytyrosol, a phenolic
compound found in olive oil, against inflammation and oxidative stress in bovine endometrial cells.
Gugliandolo et al. reported that hydroxytyrosol could mitigate lipopolysaccharide (LPS)-induced
inflammation, suggesting its potential as a therapeutic agent for managing uterine infections and
promoting uterine health (Gugliandolo et al., 2020). This compound may offer a novel approach to
reducing inflammation associated with uterine infections.

Silver Nanoparticles Innovative treatments, such as the use of silver nanoparticles, have been
explored for their antimicrobial properties. Hussein and Hussein assessed the efficiency of silver
nanoparticles in treating endometritis in lraqi breed cows, finding promising results in reducing
bacterial load and improving reproductive performance (Hussein & Hussein, 2022). This approach
represents a novel therapeutic avenue that may complement traditional antibiotic treatments.
Management Practices In addition to pharmacological interventions, effective management practices
play a crucial role in preventing and treating uterine infections. Uddin et al. emphasized the importance
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of good management systems in minimizing the occurrence of uterine infections (Hossain et al., 2015).
Implementing strategies such as proper nutrition, minimizing stress during calving, and ensuring
optimal hygiene can significantly reduce the incidence of postpartum uterine diseases.

Other Theraphy Alternatives Since antimicrobial resistance is a major problem in the treatment of
animals, new and more advantageous treatment methods are being developed instead of antibiotics.
Ozone treatment of metritis is one of them (Durrani et al., 2017). Durrani et al showed that intrauterine
infusion of ozone was more effective (38/50, 76%) as compared to gentamicin sulphate (37/50,74%)
in cross bred dairy cows with bacterial infections. On the other hand, in a study conducted by Kacar et
al. (2007a), the rate of endometritis in cows was determined to be 22% in the control group and 2% in
the group administered intramuscular levamisole. In addition, Kacar et al. Showed that Theranekron
can be used in the postpartum period to reduce pathological vaginal discharge and accelerate uterine
involution (2007b). On the other hand, it has been shown that intrauterine carvacrol infusion applied
after artificial insemination can increase pregnancy rates in repeat breeder cows with mild, possibly
subclinical endometritis (Lehimcioglu et al., 2019). In addition, research on intrauterine chitosan
infusions, which has been a subject of interest in recent years, has also attracted attention. Intrauterine
chitosan applications have also begun to be tested for the prevention and treatment of metritis (Daetz
et al., 2016)

Conclusion

It is seen that uterine infections have a large share in the economic losses in cattle breeding.
In order to prevent this, protection and treatment from uterine infections are very important. In
particular, the development of protection methods is of great importance. In the postpartum period,
cows need to return their uterine environment to normal in a short time and prepare optimum conditions
for the next pregnancy. If the external and internal factors causing uterine infections are eliminated in
advance, it is possible to minimize metritis cases. Therefore, it is essential to diagnose metritis types
well and take precautions accordingly. Among the types of metritis, subclinical endometritis has a very
important place among the factors causing repeat breeder cases in cattle. Therefore, great care should
be taken in the approach to the prevention, diagnosis and treatment of subclinical endometritis. Since
proper herd health and fertility management will largely prevent uterine infections, importance should
be given to the careful and correct implementation of herd management principles. Priority should be
given to the development of protection methods such as vaccination and improvement of management
conditions rather than developing treatment alternatives. When choosing treatment methods, the types
of absolute metritis should be well diagnosed and, if possible, a method other than antibiotics should
be chosen.
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XATbIPAbIH UH®EKLIMACHI MEH IPI KAPA MAJAbIH K¥YHAPJIbIbIFbl
APACbIHOAFbI BAUNAHBIC

AHHOMayus

CubipniapOarbl xamblp UHGeKyusIapbl, oacipece 3HOOMEMPUM XOHEe Mempum CUsSKMbI
bocaHraHHaH KeliHai xambip aypyrnapbl cym eHepkacibiHOeai pernipodykmuemi Oy3binynap MeH
3KOHOMUKarbIK WbIFbIHOapPObIH almaprnbikmalt cebebi 6onbin mabsbinadbl. byn uHgekyusnap
mendeydeH myxbipbiMOamara OeliHei aparnbikmapObiH y3apybiHa, X0 KOPCeMKilumepiHiH
JKOFapblnaybiHa XoHe cym eHOIpICiHIH memeHAeyiHe akeslyi MyMKiH, 6y calibin kerieeHOe mabbIHHbIH
peHmabensdiniei MeH xaHyapnapObiH a-aykambiHa acep emedi (XoccelH XoHe backanap., 2015;
Poszanec >KeHe Amemadx, 2021; LlendoH XXeHe OysHc, 2017). bocaHfaHHaH KeliHai Ke3eH
XXamblpOblH KanrnbiHa Kerslyi XoHe aHarsblKk 6e30epdiH uukndinieiH KanrbiHa Kenmipy ywiH eme
MaHbI30b1, onapobiH ekeyi de commi myxbipbiMOama yWwiH eme MaHbI30bl. [JeceHMeH, namozeHOik
bakmepusinapdbiH 6onysl  6yn  gusuonoausnelk  npouecmepdi  by3bin, KabbiHyfa  XKoHe
KyHapbinbiIkmbiH  Oy3biiybiHa okesnyi MyMkiH (Raliou et al., 2019; JlebnaHn, 2010). >Xamebip
UHGbeKuusinapbiHbIH 3Muosioausicbl Kern ¢hakmoprsibl 60onbin mabbinadel, KkebiHece mnnayeHmaHbiH
cakmanybl, mendeydeai KubiHObIKMap XoHe UMMYHObIK cmamyCcmbiH oJcipeyi CUsKmbl
akmopnapmeH batnaHbicmbi (OHSIH20 XoHe backanap., 2014; XaH xeHe 6ackanap., 2005). >Kambip
UHGbeKuusinapbiHbIH 3Muosioausicbl Kern ¢hakmoprsibl 60nbin mabbinadel, KkebiHece mnnayeHmaHbiH
cakmanybl, mendeydeai KUbIHObIKMap XoHe UMMYHObIK cmamycmbid 6y3bliybl  CUSKMbI
ghakmopnapmeH batinaHbicmsi (OHsSIH20 XoHe backanap., 2014; XaH xeHe 6ackanap., 2005). Mbicarnbl,
nnauyeHmadbiH cakmarsybl 3HOOMempummiH XXorapbliaybiHa O9Keslyi MYMKIiH, 051 3HOOMEeMmpPUSIHbIH
KabbIHybIMeH cunammarnalbl XoHe KyHapibiibikmbl almapsibikmadl Hawapraamybl MyMKIH (XaH XoHe
backanap., 2005; Hezaa3su xxeHe 6ackanap., 2020). >Kamsbip uHbekyusinapbimeH 6atinaHbicmbl KabbiHy
peakyusicbl COHbIMEH Kamap XambipObiH oOpmackiH ©632epmin, penpodykmusmi yHKUUsFa
balinaHbicmbl 2eHOepOiH 3KCrpeccusicbiHa ocep emin, CybKMUHUKarnblK 3HOOMEeMPUMKe oKesyi
MYMKIH, 0n Ui Oua2Ho3 KoUblmalosbl, 6ipak ani 0e KyHapribifibiK HomuxesiepiHe mepic acep emyi
MyMKiH (Apuac xoHe 6ackanap., 2018).
TytiH ce3dep: sHOomempum, 6ocaHraHHaH KeliHei, Xambip UHGheKUyusinapbiHbIH 3MUOI02usiCbl Kerl
hakmopiribl, KabbiHy
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AxmagueBa AnHyp XomapTtkbisbl!, AxMeTxaHoBa AxaH EpkbiHrasbisbl’, Myctada Pekxa
KockyH?, OxunxaH Kauap?

BeTepuHapHbin hakynbteT YHuBepcuteTa Kadkac, kadenpa akywepcrsa v ruHekonormm, Kapc—
Typumnsa E-mail: <url> yavuzozturkler@gmail.com

HAQ" YHnBepcutet umenu LLiakapuma r. Cemen", Abaiickas obnactb, r. Cemeit, Y. FnnHkn 20a, 071412,
KasaxcTtaH

UHekyuu mamku y Kopog, 0CobeHHO rocrepodosbie 3aboriegaHusi Mamku, makue Kak
9HOOMemMpuUM U Mempum, S67SMCa 3HaYuUmenbHOU MPUYUHOU pPernpolyKMUBHbLIX HapyweHul u
9KOHOMUYECKUX omepb 8 MOJSIOYHOU MPOMbIWAEHHOCMU. Omu UHGeKyuu moaym rnpusecmu K
yOruUHeHUro UHmepeasioe om omersna 8o 3a4amus, y8esU4eHUIo rnokasamernel 8bI8€0€eHUS U CHUXEHUKO
rnpou3eo0cmea MOJIOKa, 4YmMO 8 KOHEeYHOM umoee roenusem Ha npubbiibHOCMb cmada Uu
6r1azonony4yue xueomHbix (Hossein et al., 2015; Pozanec 1 Amemadx, 2021; LLlendoH U OyaHc, 2017).
lMocnepodosoli nepuod Heobxodum Oris 80CCMAaHOBIEHUSI MamKU U 80CCMaHO8/1eHUS UUKIUYHOCMuU
AUYHUKO8, oba U3 KOMOpbIX UMerm pewaruwee 3HavyeHue O0rs ycrnewHoz2o 3adamusi. OOHako
rnpucymcmeue rnamoegeHHbIX 6akmepul Moxem Hapywumb 3mu ¢hu3uosio2udyeckue npoyeccsl u
rnpusecmu K eocraneHuro U HapyweHuro ¢hepmunbsHocmu (Raliou et al., 2019; JlebnaH, 2010).
Amuosioeus UHeKUUl Mamku MHO20ghakmopHa U 4acmo cesi3aHa C makumu chakmopamu, Kak
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3a0epxxKa niayeHmsi, mpyOHocmu ¢ omesioMm u ocrabneHue uMMmyHHo20 cmamyca (Onyanggo et al.,
2014; XaH u 0p., 2005). dmuornoaus UHEKUUL MamKu MHO20(haKmopHa U 4acmo cesi3aHa ¢ makumu
akmopamu, Kak 3adepxka rniauyeHmsl, mpyoOHOCMuU ¢ OmMesioM U HapyweHUsi UMMYHHO20 crmamyca
(Onyanggo et al., 2014; XaH u 0p., 2005). Hanpumep, 3adepxKka rnnauyeHmMsl MOxem fpusecmu K
ycuneHuro sHOoOMempuma, Komopbll Xapakmepusyemcsi eocraneHueM 3HOOMempusi U Moxem
3Ha4yumesnbHo yxydwums hepmurnbHocmsb (Khan et al., 2005; Hezazasu u dp., 2020). BocnanumersibHasi
peakyusi, cesisaHHasi C UHQQEKYUSIMU MamKu, makxe Moxem u3MeHuUms cpedy Mamku U rnoenusme Ha
9KCIPEeCCUK 2eH08, C8s3aHHbIX C pernpodykmueHoU hyHKUuel, Ymo ripusedem K CybKIIUHUYECKOMY
3HOOMempumy, KomopbIl Yacmo He OuasHOCMUPYyemcs, HO 8Ce Xe MOXXem He2amu8HO Mo8uUsiMb Ha
pe3ynbmambi pepmurnbHocmu (Arias et al.

Knrodyeeble cnoea: osHOomempum, rociepodosol, amuosoauss UHGeKkyul mMamku
MHO20(hbakmopHasi, socraseHue
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