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Milk & Egg Science and Technology

Departments: MICA, CEPIA, P3AN
Carnot Institute « Qualiment » (since 2016)

140 people
80 tenure staff (34 researchers and professors; 
42 technicians and engineers)

~25 Docs and Post-Docs / year

~15 Students (Master)

16 members of R&D dept (private sector)

2 Deputy Directors

D. Dupont T. CroguennecY. Le Loir

Head

Rennes
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Characterize 
interactions between 
bacteria/environment

Animal health

Offer alternatives to antibiotic 
treatments (probiotics)

Health & wellbeing

Develop functional food against 
modern lifestyle diseases or 
promoting health in infants

Food quality & safety

Develop safe, healthy, 
sustainable and hedonic 

fermented foods

MICROBIO
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A growing incidence of inflammatory ailments

- GIT Chronic inflammation

IBD Mucositis

5-Fluoracil (5-FU)
- Head, neck and colon cancer.

GI Mucositis

Oral mucositis

(Chang et al., 2012; Falvey et al., 2015)

A seek for immunomodulatory biotherapies
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Seeking in a cheese with a long history: Emmental
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Propionibacteria, the main microbes in Emmental
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Many propionibacteria strains were collected

The CIRM-BIA Biological Resource Centre 

Ready to be screened
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Screening on human immune cells: PBMCs 

IL-10

IL-12

IFNg

TNFa

+

24 h

129, The  best  anti-inflammatory strain

Bruno Pot

Benoit Foligné0
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Test in colitis conditions

- GIT Chronic inflammation

IBD

Ulcerative

Colitis
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In an acute colitis mice model induced by TNBS

2,4,6-TriNitroBenzene Sulfonic acid (TNBS) 

NO2HSO3S

NO2

NO2

Acute colitis 0 1 2 5 7/ 83 4

4 cm

Control TNBS

4 80

Macroscopic 

score (Wallace)
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P. freudenreichii mitigates TNBS-induced colitis in mice
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P. freudenreichii mitigates TNBS-induced colitis in mice
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* p<0.05: vs CTL
# p<0.05: vs MTX

Colonic inflammatory markers

Healthy CTL MTX Pf
0

2

4

6

8

10

12
M

P
O

 (
A

U
)

*

*#

+ TNBS

Healthy CTL MTX Pf
0

250

500

750

1000

1250

Il
6
 m

R
N

A
 l

e
v
e
ls

(2
^

- D
D

C
t )

*
*#

+ TNBS

Healthy CTL MTX Pf
0

50

100

150

200

Il
1
b

 m
R

N
A

 l
e
v
e
ls

(2
^

- D
D

C
t )

*

#(*)

+ TNBS

Colonic oxidative stress markers

Healthy CTL MTX Pf
0

10

20

30

40

50

C
o

x
2
 m

R
N

A
 l

e
v
e
ls

(2
^

- D
D

C
t )

*
*

+ TNBS

(#)

Healthy CTL MTX Pf
0

20

40

60

80

N
o

s
2
 m

R
N

A
 l

e
v
e
ls

(2
^

- D
D

C
t )

*
* (#)

+ TNBS

Healthy CTL MTX Pf
0

10

20

30

40

50

H
m

o
x
 m

R
N

A
 l

e
v
e
ls

(2
^

- D
D

C
t )

*

*#

+ TNBS

P. freudenreichii mitigates colon inflammation markers
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P. freudenreichii protects gut architecture and integrity in vivo

MUF 129 DSS 129DSS MUF 129 DSS 129DSS MUF 129 DSS 129DSS

Malvyne Rolli-Derkinderen Marine Mantel
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P. freudenreichii protects intestinal epithelial barrier in vitro
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Mucositis

5-Fluoracil (5-FU)
- Head, neck and colon cancer.

GI Mucositis

Oral mucositis

(Chang et al., 2012; Falvey et al., 2015)
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Propionibacteria mitigate cancer chemotherapy-induced mucositis in mice

PBS + 5-FU

Skim milk + propio

Healthy Ileum

Vasco Azevedo
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Propionibacteria mitigate cancer chemotherapy-induced mucositis in mice

Goblet cells counts 
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OK, but this is pure culture of P. freudenreichii…..

What about cheese?
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Model cheese or industrial cheese?

Microfiltr. Milk

Powder 100 g/L

Cream 150 g/L

Sterilisation

Culture P. freudenreichii
30°C, 72 h

Pre-cheese

Clotting, stirring, cooking, 
moulding, pressing, 
wrapping, ripening

Propionibacterium freudenreichii

Streptococcus thermophilus

Lactobacillus delbrueckii

IL-10

IL-12

IFNg

TNFa

24 h

Both!
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Propionibacteria: prevention of DSS-induced colitis in mice

C57BL6
8th week age

Euthanasia

1st Day 

Intragastric gavage

Colitis induction 

5th Day

Gavage 500 µL 
(400 mg cheese in 

500 µL PBS pH 7.4 ) 

12th Day

3% (w/v) DSS solution

(36–50 25 kDa)

Beginning

Emmental cheese with
P. freudenreichii
S. thermophilus
L. delbrueckii



IBD - Next

G. Jan

P
B
S

P
B
S
-D

S
S

C
hee

se
 m

at
ri
x-

D
SS

S
in

gle
-s

tr
ai

n c
hee

se
-D

SS

E
m

m
en

ta
l c

hee
se

-D
SS

0

5

10

15

D
is

e
a
s
e
 a

c
ti

v
it

y
 i
n

d
e
x
 (

D
A

I) ****
** *

ns **** ****

P
B
S

P
B
S
-D

S
S

C
hee

se
 m

at
ri
x-

D
S
S

S
in

gle
-s

tr
ai

n c
hee

se
-D

S
S

E
m

m
en

ta
l c

hee
se

-D
SS

0.0

0.5

1.0

1.5

2.0

Occludin (Ocln)

F
o

ld
 c

h
a

n
g

e

* *

P
B
S

P
B
S
-D

S
S

C
hee

se
 m

at
ri
x-

D
S
S

S
in

gle
-s

tr
ai

n c
hee

se
-D

S
S

E
m

m
en

ta
l c

hee
se

-D
SS

0

20

40

60

nitric oxide Synthase (iNOS)

F
o

ld
 c

h
a

n
g

e

✱✱

Propionibacteria: prevention of DSS-induced colitis in mice

Euthanasia

1st Day 

Intragastric gavage

Colitis induction 

5th Day

Gavage 500 µL 
(400 mg cheese in 

500 µL PBS pH 7.4 ) 

12th Day

3% (w/v) DSS solution

(36–50 25 kDa)

Beginning



IBD - Next

G. Jan

Propionibacteria: strain-dependent immunomodulatory 
properties

Mitigate the pro-inflammatory response

Protect IEB integrity

Propionibacteria and Emmental cheese, a perspective to help 
IBD treatment ?
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Loss of gut microbial diversity

Mosca et al. Front. Microbiol. (2016)

Any link with a loss of microbial diversity in our food?
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Thank you for your attention!
Any kind question?

Vasco Azevedo, UFMG, Brazil

Bruno Pot

Benoit Foligné

Malvyne Rolli-Derkinderen Marine Mantel


