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Analysis of telomerase in pulmonary emphysema and applocation to new treatment

Manabu, Ueno
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Chronic Obstructive Pulmonary Disease(COPD) is characterized as persistent
inflammation centering on the alveolar macrophages caused by the cigarette smoking. In this study,
we analysed the telomerase of alveolar cells in COPD and examined the involvement of chronic
inflammation.

In smoking-induced emphysema mice, the telomerase activity was increased alveolar macrophages and
telomere shortening was suppressed. Whereas, the telomerase of alveolar type Il cells was
suppressed. Moreover, TERT expression was increased in alveolar macrophages. B{ smoking, the
telomerase activity of alveolar macrophages was confirmed to prolong the cell life and was
considered to be a contributing factor for chronic persistent inflammation in COPD.



@) COPD

4
40
16.4% 5.0% 8.6
530
: COPD
(2) COPD
,CD8+ ,
2 -
3 COPD
, TNF-o
(MMP-9, MMP12) ,
. COPD
4 COPD
5
©) ,
6 -
, COPD
) ,

, telomerase
transcriptase(TERT)

reverse

, TERT NF-IB
, COPD
) COPD
COPD
COPD
COPD
COPD
COPD
COPD
COPD



1 4 6 6
C57BL/6

primary cell
A 6

TeloTAGGG Telomerase PCR ELISA

° FISH Telomere
PNA Kit
e TERT Real-time PCR,
TERT
° caspase3/7 assay

® senescense senescense assay,

real-time PCR(p21, pl6)

TERT
, TERT
NF-kB . .
o NF-kB NF-k B, Ik B Western
Blot Analysis
° TNF-a , IL-1P

Real-time PCR, ELISA

C57BL/6

cigarette smoke extract(CSE)
24

TeloTAGGG Telomerase PCR ELISA

COPD
COPD , COPD
TERT

e TERT

1

alveolar macrophages alveolar typeI cells

RTA * ¥ RTA
40 ‘T
30 75
10 75 * ¥
oLl 0= - N
smoking — + smoking — +
**p<0.01
1
, TERT
PCR TERT
MRNA
TERT
2



alveolar macrophages

TERT F4/80

smoking

2 TERT

; FISH

(%)

1001 *%p<0.01

75 1

50

* k
25 1
-
ol
NS SM

NS . SM
senescense assay

, p16, p21

NF-K B
, TNF-ar , IL-1pB

C57BL/6

extract(CSE)
CSE

<alveolar macrophage>
RTAl wsp<go1 % ¥

30 ]

20 1

10 T
0
CSE 0% 5% 10%
4
COPD
COPD
COPD
TERT
TERT ,
. COPD

cigarette smoke

<alveolar typell cell>
RTA

15
10

5

0 )
CSE 0% 5% 10%

TERT



1. Fukuchi Y, Nishimura M, Ichinose M, et ,» 2017
al. COPD in Japan: the Nippon COPD 0
Epidemiology study. Respirology.
2004;9(4):458-65.

2. Stockley RA. Neutrophils and the
pathogenesis of COPD. Chest.
2002;121(5):151-55.

3. Barnes PJ. Mediators of chronic
obstructive pulmonary disease.
Pharmacol Rev. 2004;56(4):515-48.

4. Lim S, Roche N, Oliver BG, et al.
Balance of matrix metalloprotease-9
and tissue inhibitor of | © 0
metal loprotease-1 from alveolar
macrophages in cigarette smokers.
Regulation by interleukin-10. Am J
Respir Crit Care Med.
2000;162(4):1355-60.

5. Tomita K, Caramori G, Lim S, et al.
Increased p21(CIP1/WAF1) and B cell
Iymphoma leukemia-X(L) expression and
reduced apoptosis in alveolar
macrophages from smokers. Am J Respir 16y
Crit Care Med. 2002;166(5):724-31. MANABU, Ueno

6. Tsuji T, Aoshiba K, Nagai A. Alveolar
Cell Senescence in Patients with
Pulmonary Emphysema. Am J Respir Crit 70599563
Care Med 2006;174:886-893. )

7. Gizard F, Heywood EB, Findeisen HM, et
al. Telomerase activation in
atherosclerosis and induction of
telomerase reverse transctiptase (©))
expression by inflammatory stimuli in
macrophages. Arterioscler Thromb Vasc
Biol. 2011;31:245-252.

*

, BIO Clinica VOL.6, 2017,
106-110

, ,COPD




