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Immune system of Udder and
pathogenesis of mastitis

Microbiota of udder

Immune system of udder

Pathogenesis of mastitis
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CONCEPT OF MICROBIOTA







Udder Microbiota

Teat Apex Microbiota

Acinetobacter, Aerococcus,
Corynebacterium, Enterobacter,
Facklamia, Lactobacillus,
Lactococcus, Micrococcus,
Propionibacterium,
Staphylococcus, and
Streptococcus, among which
non-aureus staphylococci (NAS)
have gained the greatest
attention.

Teat Canal Microbiota

o More than 165 isolates
@ Lactococcus and Lactobacillus

~- Hydrophobic
- Autoaggregation
~- Colonization capacity

~- Immunomodulatory
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=2 Milk and Colostrum Microbiota

phyla shaping the structure of milk microbiota.

Staphylococcus, Ruminococcaceae,
Lachnospiraceae, Propionibacterium, Stenotrophomonas,
Corynebacterium, Pseudomonas, Streptococcus, Comamonas,
Bacteroides, Enterococcus, Lactobacillus, and Fusobacterium
obtained from clinically healthy quarters (Bhatt et al., 2012; Kuehn et
al., 2013; Oikonomou et al., 2014; Ganda et al., 2016, 2017; Bonsaglia
etal., 2017).

Colostrum microbiota- Staphylococcus, Prevotella, Ruminococcaceae,
Bacteroidales, Clostridiales, and Pseudomonas (Lima et al., 2017).
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- Firmicutes, Proteobacteria, Bacteroidetes, and Actinobacteria are main bacterial



Udder Microbiota

Teat Apex Microbiota
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Anatomical defense barriers First line of defense
e Teat skin

e Teat sphincter muscle

e The teat canal

e Keratinized epithelium and

e Teat cistern

® |Innate immune response

e Macrophages located in the alveoli phagocytize bacteria that enter the
mammary gland

® Activated macrophages release cytokines

e Neutrophil recruitment from the blood stream to the site of infection




Gland cistern

Epidermis Dermis

plexus
Teat cistern
Deep epidermal Muscle
pegs
Teat cistern
lining Rosette of
Furstenberg

Sphincter muscle

Teat canal

..\ Blood vessels

Keratin layer on the
stratified squamous
epithelium of the
teat surface inhibits
bacterial growth

Nerves

v
Epidermis Dermis

Erectile venous



Streak canal

® The streak canal - lined by keratin
and covered by thin layer of lipid
seals the canal and prevent entry of
pathogens.

 Frstenberg’s
rosette

—— Teat orifice
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Pathogenesis

Permissive environment to thrive

Gain access to teat cistern and udder

Compromise in first jefense mechanism

Prepartal loss of the keratin plug Postmilking dilation of the sphincter



(a) Innate immune Response

1. Sensing S. aureus presence through unknown receptors or by TLR2
2. Secretion of pro-inflammatory cytokines and chemokines
(TNF-a., interleukin(IL)-1p, interferon-y, IL-8, IL-4)

3. Phagocytosis

(b) Adaptive immune response

Lymphocytes are attracted by the inflammatory environment
Complement com

B cel ponsee
‘Amlbodlesa‘ .

Thelpercell .
T killer cell
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(c) Bacterial response to the immune system
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Capsule Secretionof Degradation of
polysaccharide~, proteases andy antibodies by
synthesis ~ e  toxins:aand bacterial enzymes
toxins, itheli <
2 Damaged epithelial
leukocidins ~ cells S. aureus intemalization

A /@ of macrophages and
ial cell

Zaatout, 202




e As aresult of mammary
invasion by pathogenic
species, masses of neutrophils
pass between the milk -*i&j:ﬁ’j{‘;f;‘i;ﬁ‘f‘m“'
secreting cells into the lumen moc-vetiom: coll snakinys e

alvioh less productive
of the alveoli, increasing the
somatic cell counts besides

injuring the secretory cells.

Milk duct

. . Somatic cell
® The increase in the number of

leukocytes in milk results in
the increased number of
somatic cells.

{3] - Mulk secreting | Alveoli

: cell ‘ (groups of milk secreting
( - Somatic cell i cells)

== - Blood stream Somatic cell



Biofilm formation and Internalisation

Aggregation of
leukocytes and blood
clotting factors

Formation of clots |

Block the lacteal ducts and
prevent complete removal of
milk

Scar formation along with
proliferation of connective tissue




Mechamsm by which mastitis affects
reproduction in dairy cow

Wang et al., 2021






