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Introduction

Mastitis caused by Coagulase-negative Staphylococci (CNS)
usually remains subclinical or mildly clinical [1], however it was
reported that CNS mastitis could be aggravated to severe clinical
cases [2], but most CNS mastitis cases are chronic [3] based on
their intramammary persistence for lactation milk exceeding
periods, even extended to the upcoming ones [4]. CNS mastitis
is a hidden but serious threat to dairy herd including further
horizontal transmission to lactating cows and vertical to suckling
calves because of environmental origin of most CNS and hidden
subclinical nature [5]. CNS mastitis hazards aren’t exclusive to the
dairy herds, but also extended to public health due to possible
horizontal transmission of resistance genes (Soares etal.,, 2012) to
other human pathogens or direct transmission to humans because
of shared zoonotic virulent CNS species between animal and
humans [6]. Pathogenicity of CNS is generally amplified by two
parameters: invasiveness (capability to permeate the protective
barriers and to spread) and toxicity (ability to produce enzymes
and toxins). CNS are capable of producing enzymes instead of
coagulase enable the invasion of host tissues and spread of the
inflammatory process (e.g. lipase, fibrinolysin, urease). Moreover,
they were found capable of producing proteolytic enzymes,
exotoxins and haemolysins, which facilitate the uptake of iron [7].
Besides other various virulence constituents protecting CNS from
local and systematic host immunity actions [8].

Antimicrobial therapy is still an important component in
any CNS mastitis control or prophylaxis actions. But, with the
indiscriminate use of antimicrobials and emerging of multidrug
resistant CNS, desired results are no longer obtained [9].
Antimicrobial resistance in CNS and other mastitis pathogens has
been a worldwide concern during the past decades and it has also
brought increasing attention to the use of antimicrobials in animal
agriculture and its potential impact on public health [10]. The
contribution of agricultural antimicrobial use to development and
spread of resistance to human pathogens, however, remains under
investigation and debate [11]. Mechanism of CNS resistance to
antimicrobials including genotypic detection of resistance genes
have been investigated for long time to update knowledge that may

help in CNS control programs [12]. For example, mecA-encoded
alternative penicillin binding protein, PBP2a, causing reduced
binding to B-lactams antibiotics [13]. B-lactamases encoded by
blaZ gene. Also, antimicrobials inactivating enzymes, efflux pumps
and protective methylation of the antibiotic’s ribosomal target
site help resistance to other common antimicrobials used in dairy
medicine as tetracyclines, aminoglycosides and macrolides [14].

Ability to form biofilm is a very important virulence
constituent, enabling CNS to be organized in multilayered cell
clusters embedded in a matrix of extracellular polysaccharide
(slime) permitting persistence of CNS in udder tissue unaffected by
antimicrobials and protected from host immunity [7,15]. Biofilms
improve the ability of microorganisms to resist adverse factors
and colonize the environment besides being mainly accused for
repeated therapeutic failures as CNS isolates growing within
biofilms are less susceptible to antimicrobials commonly used on
dairy farms, including 3-lactam members [15]. Therefore, biofilm-
formation by CNS species could possibly impede antimicrobial
therapy [16]. Biofilm formation in CNS also contributes to
distinguish them as a main cause of persistent inta-mammary
infection (IMI) which enables CNS to survive in the udder tissue
from season to season as a constant source of infection [16,17].
Although biofilms do not appear to affect disease severity [18].

Increased antimicrobials resistance of bacteria causing
mastitis including CNS is globally and hazardously increasingly.
This what recently guided scientific attention to the plant kingdom
members, extracts and essential oils (EOs) as cinnamon [19] and
carvacrol [20] which might be a substitute cure once the synthetic
chemical compounds are unable to perform their role [21].

References

1. Taponen S, Koort ], Bjorkroth ], Saloniemi H, Pyoréla S, et al. (2007)
Bovine mastitis caused by coagulase-negative staphylococci may
persist. In: ISAH-2007 Tartu, Estonia, Europe, pp 476-479.

2. Brinda M, Herman V, Fodor I (2010) Phenotypic characterization of
Coagulase-negative staphylococci isolated from mastitic milk in cows.
Lucr Stiintifice Med Vet (XLIII): 97-101.

Dairy and Vet Sci J 13(4): JDVS.MS.ID.555868 (2019)


http://dx.doi.org/10.19080/JDVS.2019.13.555868
http://juniperpublishers.com
https://juniperpublishers.com/jdvs/

Journal of Dairy & Veterinary Sciences

3. Moser A, Stephan R, Zieglern D, Johler S (2013) Species distribution and
resistance profi les of coagulase- negative staphylococci isolated from
bovine mastitis in Switzerland. Schweizer Archiv fur Tierheilkunde
155(6): 333-338.

4. Vanderhaeghen W, Piepers S, Leroy F, Coillie E, Haesebrouck F, et al.
(2014) Invited review: Effect, persistence, and virulence of coagulase-
negative Staphylococcus species associated with ruminant udder
health. ] Dairy Sci 97(9): 5275-5293.

5. Supré K, Haesebrouck F, Zadoks RN, Vaneechoutte M, Piepers S, et al.
(2011) Some coagulase-negative Staphylococcus species affect udder
health more than others. ] Dairy Sci 94(5): 2329-2340.

6. Klimiene I, Virgailis M, Pavilonis A, Siugzdiniene R Mockeliunas R, et
al. (2016) Phenotypical and genotypical antimicrobial resistance of
coagulase-negative staphylococci isolated from cow mastitis 19(3):
639-646.

7. Bochniarz M, Adaszek L, Dziegiel B, Nowaczek A, Wawron W, et al.
(2016) Factors responsible for subclinical mastitis in cows caused by
Staphylococcus chromogenes and its susceptibility to antibiotics based
on bap, fnbA, eno, mecA, tetK, and ermA genes. ] Dairy Sci 99(12):
9514-9520.

8. Cree RG, Aleljung P, Paulsson M, Witte W, Noble WC, et al. (1994)
Cell surface hydrophobicity and adherence to extra-cellular matrix
proteins in two collections of methicillin-resistant Staphylococcus
aureus. Epidemiol Infect 112(2): 307-314.

9. Srednik ME, Tremblay YD, Labrie ], Archambault M, Jacques M, et
al. (2017) Biofilm formation and antimicrobial resistance genes of
coagulase-negative staphylococci isolated from cows with mastitis in
Argentina. FEMS Microbiol 364(8).

10.WHO (2000): World Health organization: Global Principles for the
Containment of Antimicrobial Resistance in Animals Intended for Food.

11.Rajala PJ, Torres AH, DeGraves FJ, Gebreyes WA, Patchanee P, et al.
(2009) Antimicrobial resistance and genotypic characterization of
coagulase-negative staphylococci over the dry period. Vet Microbiol
134(1-2): 55-64.

This work is licensed under Creative
@ @ Commons Attribution 4.0 License
BY DOI: 10.19080/JDVS.2019.13.555868

555867. DOI: 10.19080/JDVS.2019.13.555868

12. Tremblay YD, Caron V, Blondeau A, Messier S, Jacques M, et al. (2014)
Biofilm formation by coagulase-negative staphylococci: impact on the
efficacy of antimicrobials and disinfectants commonly used on dairy
farms. Vet Microbiol 172(3-4): 511-518.

13. Srednik ME, Grieben MA, Bentancor A, Gentilini ER (2015) Molecular
identification of coagulase-negative staphylococci isolated from bovine
mastitis and detection of B-lactam resistance. ] Infect Dev Ctries 9(9):
2-7.

14.Fluit AC, Visser MR, Schmitz F] (2001) Molecular detection of
antimicrobial resistance. Clin Microbiol Rev 14(4): 836-871.

15.Nasr RA, Abushady HM, Hussein HS (2012) Biofilm formation and
presence of icaAD gene in clinical isolates of staphylococci. Egypt ] Med
Hum Genet 13(3): 269-274.

16. Tremblay YD, Lamarche D, Chever P, Haine D, Messier §, et al. (2013)
Characterization of the ability of coagulase-negative staphylococci
isolated from the milk of Canadian farms to form biofilms. ] Dairy Sci
96(1): 234-246.

17.Simojoki H, Hyvonen P, Plumed FC, Taponen S, Pyoérdlda S (2012)
Is the biofilm formation and slime producing ability of coagulase-
negative staphylococci associated with the persistence and severity of
intramammary infection? Vet Microbiol 158(3-4): 344-352.

18.0sman KM, El-razik, Marie HSH, Arafa A (2015) Relevance of biofilm
formation and virulence of different species of coagulase-negative
staphylococci to public health. Eur J Clin Microbiol Infect Dis 34(10):
2009-2016.

19. Raeisi M, Tajik H, Yarahmadi A, Sanginabadi S (2015) Antimicrobial
Effect of Cinnamon Essential Oil against Escherichia Coli and S aureus.
Heal Scope 4(4): 0-4.

20.Ben AA, Combes S, Preziosi BL, Gontard N, Chalier P, et al. (2006)
Antimicrobial activity of carvacrol related to its chemical structure.
Lett Appl Microbiol 43(2): 149-154.

21. Al Laham SH, Al Fadel F (2013) Antibacterial effectiveness of many
plants extracts against the resistant Negative Coagulase staphylococcus
that cause Clinical Mastitis in Cows. Int ] Pharm Clin Res 5(2): 72-78.

Your next submission with Juniper Publishers
will reach you the below assets
¢ Quality Editorial service
 Swift Peer Review
¢ Reprints availability
e E-prints Service
e Manuscript Podcast for convenient understanding
e Global attainment for your research
¢ Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)

¢ Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php

How to cite this article: Ismail Rahil. Coagulase-Negative Staphylococci (CNS) as Emerging Mastitis Pathogens. Dairy and Vet Sci J. 2019; 13(3):


http://dx.doi.org/10.19080/JDVS.2019.13.555868
https://europepmc.org/abstract/med/23732379
https://europepmc.org/abstract/med/23732379
https://europepmc.org/abstract/med/23732379
https://europepmc.org/abstract/med/23732379
https://www.ncbi.nlm.nih.gov/pubmed/24952781
https://www.ncbi.nlm.nih.gov/pubmed/24952781
https://www.ncbi.nlm.nih.gov/pubmed/24952781
https://www.ncbi.nlm.nih.gov/pubmed/24952781
https://www.ncbi.nlm.nih.gov/pubmed/21524522
https://www.ncbi.nlm.nih.gov/pubmed/21524522
https://www.ncbi.nlm.nih.gov/pubmed/21524522
https://www.ncbi.nlm.nih.gov/pubmed/27760017
https://www.ncbi.nlm.nih.gov/pubmed/27760017
https://www.ncbi.nlm.nih.gov/pubmed/27760017
https://www.ncbi.nlm.nih.gov/pubmed/27760017
https://www.ncbi.nlm.nih.gov/pubmed/27692714
https://www.ncbi.nlm.nih.gov/pubmed/27692714
https://www.ncbi.nlm.nih.gov/pubmed/27692714
https://www.ncbi.nlm.nih.gov/pubmed/27692714
https://www.ncbi.nlm.nih.gov/pubmed/27692714
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2271452/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2271452/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2271452/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2271452/
https://www.ncbi.nlm.nih.gov/pubmed/28087612
https://www.ncbi.nlm.nih.gov/pubmed/28087612
https://www.ncbi.nlm.nih.gov/pubmed/28087612
https://www.ncbi.nlm.nih.gov/pubmed/28087612
https://apps.who.int/iris/bitstream/handle/10665/68931/WHO_CDS_CSR_APH_2000.4.pdf;jsessionid=7D56331E95A87A7785DF865547EBCC44?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/68931/WHO_CDS_CSR_APH_2000.4.pdf;jsessionid=7D56331E95A87A7785DF865547EBCC44?sequence=1
https://www.ncbi.nlm.nih.gov/pubmed/18950963
https://www.ncbi.nlm.nih.gov/pubmed/18950963
https://www.ncbi.nlm.nih.gov/pubmed/18950963
https://www.ncbi.nlm.nih.gov/pubmed/18950963
https://www.ncbi.nlm.nih.gov/pubmed/24984943
https://www.ncbi.nlm.nih.gov/pubmed/24984943
https://www.ncbi.nlm.nih.gov/pubmed/24984943
https://www.ncbi.nlm.nih.gov/pubmed/24984943
https://www.ncbi.nlm.nih.gov/pubmed/26409745
https://www.ncbi.nlm.nih.gov/pubmed/26409745
https://www.ncbi.nlm.nih.gov/pubmed/26409745
https://www.ncbi.nlm.nih.gov/pubmed/26409745
https://www.ncbi.nlm.nih.gov/pubmed/11585788
https://www.ncbi.nlm.nih.gov/pubmed/11585788
https://www.ajol.info/index.php/ejhg/article/view/81938
https://www.ajol.info/index.php/ejhg/article/view/81938
https://www.ajol.info/index.php/ejhg/article/view/81938
https://www.ncbi.nlm.nih.gov/pubmed/23141829
https://www.ncbi.nlm.nih.gov/pubmed/23141829
https://www.ncbi.nlm.nih.gov/pubmed/23141829
https://www.ncbi.nlm.nih.gov/pubmed/23141829
https://www.ncbi.nlm.nih.gov/pubmed/22424866
https://www.ncbi.nlm.nih.gov/pubmed/22424866
https://www.ncbi.nlm.nih.gov/pubmed/22424866
https://www.ncbi.nlm.nih.gov/pubmed/22424866
https://www.ncbi.nlm.nih.gov/pubmed/26173695
https://www.ncbi.nlm.nih.gov/pubmed/26173695
https://www.ncbi.nlm.nih.gov/pubmed/26173695
https://www.ncbi.nlm.nih.gov/pubmed/26173695
http://jhealthscope.portal.tools/?page=article&article_id=21808
http://jhealthscope.portal.tools/?page=article&article_id=21808
http://jhealthscope.portal.tools/?page=article&article_id=21808
https://www.ncbi.nlm.nih.gov/pubmed/16869897
https://www.ncbi.nlm.nih.gov/pubmed/16869897
https://www.ncbi.nlm.nih.gov/pubmed/16869897
http://impactfactor.org/PDF/IJPCR/5/IJPCR,Vol5,Issue2,Article5.pdf
http://impactfactor.org/PDF/IJPCR/5/IJPCR,Vol5,Issue2,Article5.pdf
http://impactfactor.org/PDF/IJPCR/5/IJPCR,Vol5,Issue2,Article5.pdf
https://juniperpublishers.com/submit-manuscript.php
http://dx.doi.org/10.19080/JDVS.2019.13.555868

	Coagulase-Negative Staphylococci (CNS) as  Emerging Mastitis Pathogens
	Introduction
	References

