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Cytokine-Induction in vivo in the udder:
E. coli induces, S. aureus ~not!

IL10: TH1 Antagonist
TNF : proinflammatoric cytokine
IL8: recruits neutrophiles

TNF

IL10

IL8

Inadequate recognition of S. aureus pathogens?

E. coli
N = 4

S. aureus
N = 4

Cell models!

also measured:
TGF- , IL12
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MEC as cell models: MEC are
highly immune competent

Perviously:
Murine model cell line HC-11, challenged, 
analysed on Affymetrix 430A
Result:
350 genes regulated, many of proinflammatoric relevance

See examples:
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Preparation of bovine primary 
Mammary Epithelial Cells

• Method: collagenase dissociation of udder tissue 
• Removal of fibroblasts from MEC-culture by 

selective trypsination

MEC´s MEC´s

Fibroblasts
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MEC are highly immune competent
Bovine MEC
Three replica, challengend o/n with heat killed E. coli, analysed on
Affymetrix microarray, compared to pooled udder samples from live
Infections (S. uberis, E. coli)
Sorted by maximum stimulation, arbitrary list of top MEC-expressed genes

S.
Uber
Log 2
fold

E.
coli

Log 2
fold

Top up-regulated genes 

RIBFA & EADGENE Mastitis2nd EADGENE Mastitis Working Group 
Meeting, Roslin 1/2nd March, 2007

TNFalpha

M
ix

 in
du

ce
d

Fi
br

ob
la

st
s 

no
t i

nd
uc

ed

Fi
br

ob
la

st
s 

in
du

ce
d

M
ix

 n
ot

 in
du

ce
d

M
EC

 n
ot

 in
du

ce
d

M
EC

 in
du

ce
d

0

500

1.000

1.500

2.000

2.500

3.000

m
R

N
A

 c
op

ie
s

• TNF is mainly expressed in MEC after E. coli induction
• Fibroblasts do not produce defensines

MEC and Fibroblasts
differ in  immunocompetence

Defensines
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Important to purify MEC cultures from fibroblasts 
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Induction of pbM EC
with heat-inactivated S.aureus
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E. coli induces a much  stronger 
immune response in MEC than 

S. aureus

Induction of pbM EC
with heat-inactivated E.coli
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