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A new short-term mouse model of chronic
obstructive pulmonary disease identifies a

role for mast cell tryptase in pathogenesis

Beckett EL et al.
J Allergy Clin Immunol (2013 Mar;131(3):752-762)

Denise Traxler-Weidenauer

February 2013
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there has been no useful small-animal model for COPD
so far

- single-factor approaches

- acute models which do not evaluate long-term smoke
induced inflammatory responses

- chronic models of more than 6 months duration
- LPS & elastase in rodents induce COPD-like lung damage

- short-term models do not result in emphysema or a
decline in lung function

- chronic models induce only mild alterations in lung
function

Beckett EL et al. (2013)
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Mast cells

Diagnosis & Regeneration

- secretion granules contain: histamine, proteases, heparin
- stimulated via IgE

- relevance in COPD:
- increased in inflammatory infiltrates
- htryptase-B levels in sputum correlate with severity

- exposure of MCs to cigarette smoke-treated culture
medium increases mMCP-6 expression

- mMCP-6 promotes inflammation,
chemokine expression and
macrophage & neutrophil
chemotaxis

Junquiera LCU et al. (2003)
Beckett EL et al. (2013)
www.nhs.uk (February 28", 2013)
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- WT BALB/c, WT C57BL/6 & mMCP-67-
- nose-only exposure for 1 - 12 weeks
- 24 cigarettes per day, 5 times per week

Beckett EL et al. (2013)
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- airway inflammation: inflammatory cells in BALF
- parenchymal inflammation: histology, gPCR

- macrophage & mast cell numbers: flow cytometry &
histochemistry

- airway remodelling: number of goblet cells & airway
epithelial thickening

- emphysema: mean linear intercept technique
- lung function

Beckett EL et al. (2013)
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- glucocorticoid treatment: Dexamethason 3 times
per week

- respiratory tract infections
- streptococcus pneumoniae
- influenza virus
- culture or plague assays of lung homogenates

- macrophage depletion: liposome-encapsulated
clodronate

Beckett EL et al. (2013)
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- tryptase-treated macrophages

Beckett EL et al. (2013)

B6 mouse bone marrow-derived macrophages

recombinant htryptase-8

evaluation of TNF-a, Cxcl1l/keratinocyte
chemokine & IL-1B transcripts
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chronic inflammation

, (increases in
increased levels of

' macrophages,
transcripts that neutrophils &
encode TNFalpha, lymphocytes)

Cxcl1, IL-1beta

acute inflammation

- alveolar enlargement

(increases in increased cellular increased numbers of
macrophages & infiltrates in mucus secreting airway epithelial
neutrophils) in BALF parenchyma goblet cells ] thickening
| l
T T T T T T T
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8 weeks of smoking exposure induces characteristic features of COPD in mice

Beckett EL et al. (2013)



MEDIZINISCHE
UNIVERSITAT

WIEN

‘M

Results

\

Christian
Doppler
Laboratory
Diagnosis & Regeneration

Cardlac and Thoracic

for

B

&

= = =3 =
W (o'Hww) uip) H —
T S
- (qw) 1L
(O*H/wm>) dupdurep anssy |,
= [
- = ]
_ — T DAL Ada

v T MmN =S

e & 2 & & = =
O  (uso'Hwd) pyf Lemapy 3

[i
0.4
=0
£
g 0
B
0

5 n 5 0.G
—_— (—] —]

R |
Svvowyndsuws j,

Mk -{
< I

s~ ——
_H_- .n-_.:_b.:zn&
.EII.I_ Fu..__....z.:cfo.s

8 & °=

—

(1d Axewey, o' Hun)

< gsusiy

Beckett EL et al. (2013)



Christian
Doppler
Laboratory

MEDIZINISCHE
m UNIVERSITAT
WIEN

Results

for
Cardiac and Thoracic
Diagnosis & Regeneration

130+
g‘ “©= Cntrl 'g 250 c 0.20
1204=® Smk S 200 #
= - i ‘a Cntrl
= 2 110+ % z *1°
‘?3 it L %
|~
ot g so go.os
80 L Ll L . Ll . o
0 2 46 8101 > & 0.00
¢ @ > N
Period of smoke R
o -
exposure (weeks) D E
4
A ' 15+ "
_ #34
= = S 104
[ -
E 4 —-— S
! # “ 1 &
u z
#
M N L %o .-,Q° °‘6 °¢°
‘bx OQ QQ
_-‘@ N \:\
&

Beckett EL et al. (2013)



Christian
Doppler
Laboratory

MEDIZINISCHE
m UNIVERSITAT
WIEN

for
Cardiac and Thoracic
Diagnosis & Regeneration

Results

w
O

>

8- -
fAR D(_?'m i -
£ T ] Smk 2 -
< & vy HH Smk+ Dex % £=
- I B Smk ¢ Dex 2 §=
= 4 E aE
: ; ‘
= -]
S g =<
(-
M N L

FRC (ml)

TLC (ml)

Beckett EL et al. (2013)



Beckett EL et al. (2013)

Christian
Doppler
Laboratory

for
Cardiac and Thoracic
Diagnosis & Regeneration

o
ry

15+

Cells/ml BALF(IO‘)
w3

=

Results

m

0.06+

Cdyn (mliemH,0)
e =)
= =
- -

Airway RI (cmH,0.s/ml) 5
I — = = =
SZ 58 Eh

&3

m

Cells in blood (%)

MEDIZINISCHE
m UNIVERSITAT
WIEN

O

.—
=
2

)
n
'

Transpulmonary
RI (emH,0.s/ml)

ot
=)




Christian /
Doppler , MEDIZINISCHE
Laboratory %1}%\{; RSITAT

Diagnosis & Regeneration

>
O

[] Cntrl
B Smk

ok
i

Sham Clodronate ’ Sham Clodronate

—_—
h

w

=
4
=

*

fit

~
=
=
=
—
—]

2

...

=
=
n

=
RI (emH, 0.s/ml)

Alveolar diameter (um)
"~
[—]
Transpulmonary

Epithelial area (jum?/um)

0
Sham Clodronate

D E

E 0.4 §~ ey
= e Z 0.04

e £

e 02 = 0.02

-y )

E 0.1 8.

“<0.0 00

Sham Clodronate Sham Clodronate

Beckett EL et al. (2013)



Christian
Doppler
Laboratory

for
Cardlac and Thoracic

Diagnosis & Regeneration

>

MacrophagesAarge lobe (x10%)
7

N
’|

L]

Beckett EL et al. (2013)

iy

Results

w
O

L
=
'

MCs/lung section

MCsMarge lobe (x10%)

MEDIZINISCHE
UNIVERSITAT
WIEN




Christian ,

Doppler : MlED\}%H\éIST%I%E
Laborato UNIVERSI
Y WIEN
, Results
Cardiac and Thoracic Vi
Diagnosis & Regeneration ‘//
A B C D &
-~ R *
o 5 2.0 X s
z 5 21 oy 6 ‘ i
“ = ’ = = 2 0.10
E s 3 i 4 g - #
G ‘ 4 1 = 44 2
2 B ; =
z 2 2 = £
- =
3 E1 g ) 5
| ] 7. =
- 20 0 a
WT mMCP6”" : WT mMCP6” 7 WT mMCP6" WT mMCP6- WT  mMCP6™
| J
F G H
s ~ 50+ - = 20 2.5+ 0.04 4
| E #H g > o
> 404 # = r— A c
g = 40 E 151 £< 20 " 0,034
z T E ¥
< Z 30 < £ S, 154 B
Z = 2 10 - Z 0.02
= T 20+ - S5 104 =
E 5 3 . g = Z 0.01
3 £ 104 & = =2 0.5 S
>l F4 F™ |
- - o
O R B 0.04 0.004 ,
WT mMCP6" WT mMCP6&"" WT mMCP6™

Beckett EL et al. (2013)



Christian
Doppler
Laboratory

MEDIZINISCHE
m UNIVERSITAT
WIEN

NE Results

for
Cardiac and Thoracic
Diagnosis & Regeneration

K L M
[] Cntrl

_ B hTryptasep 2 _
Z 0.008 7 £ 0.0020 £ 0.0015 "
w Ed
g g o8

0.006 0.0015
z - £ 0.0010
Z 0.004 Z 0.0010 2
g 0.002 = 0.0005 'E o
< o @
Z 0.000 % 0.0000 = 0.0000

Beckett EL et al. (2013)



Christian ,
Doppler \ : MEDIZINISCHE
Laboratory UNIVERSITAT

Bt ana rorace w D i S C u S S i O n WIEN

- new short-term mouse model for COPD
- covering many features characteristic for COPD
- time-consuming

- macrophages (stimulated by mast cell tryptase)
seem to play an important role for developing COPD

- macrophage depletion & knockout of mMMCP-6
lead to reduced disease severity

Beckett EL et al. (2013)



