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The Expression of MMPs and TIMPs in IPF and NSIP

Yu Jin Kim, MD., Jung Ho Kim, M.D., Hyo Keun Jeon, M.D., Mi Kyeong Kim, M.D.,Young Chan Jo, M.D.,
Sun Yong Kyung, M.D., Chang Hyeok An, M.D., Sang Pyo Lee, M.D., Jung Woong Park, M.D.,

Seung Yeon Ha, M.D.", Sung Hwan Jeong, M.D.

Division of Pulmonary Medicine, Department of Internal Medicine and Department of Pathology],

Gachon Medical School Gil Medical Center, Incheon.

Background: MMPs and TIMPs are important factors for abnormal remodeling the pulmonary parenchyme in
idiopathic interstitial pneumonia(ITP) This study evaluated the expression of MMPs and TIMPs in the tissue of IPF,

NSIP and normal control subjects.

Method: The MMP-2 and -9 activity in the lung tissue was studied by gelatin zymography, and the expression of
MMP-1, -2 ,-9, TIMP-1 and -2 in the lung tissue was measured by immunohistochemistry. Thirty five patients, who were
diagnosed with IIP (UIP ; 22, NSIP ; 13), were enrolled in the immunohistochemical study. Thirteen patients with ITP

(UIP ; 9, NSIP ; 4) and five patients with lung cancer were enrolled in the zymographic assay.

Results: (1) The immunohistochemistry for MMP-1,-2,-9, TIMP-1 and-2 ; MMP-1,-9 and TIMP-2 were stained stronger
in the UIP subjects than NSIP and the normal control. TIMP-2 was strongly stained in the UIP tissue. particularly
the fibroblasts in the fibroblastic foci. (2) Zymography for MMP-2 and MMP-9 revealed MMP-2 to have prominent

expression in the UIP tissue than in the NSIP tissue.

Conclusions: These results suggest that the overexpression of the TIMPs and gelatinases in UIP might be important

factors in the irreversible fibrosis of the lung parenchyme (Tuberc Respir Dis 2006; 61: 447-455)

Key words: IIP, MMPs, TIMPs.
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o A3 BAAA e m9del At} A%
A A4 o] Pojels Ao FHA e
MMP-1, TIMP-1, TIMP-2, MMP-2 % MMP-9¢]
W e o5 Ao Fohu i 1 o] F ]
el wnAh S,

CHAF Q) HHH

o x od

ZA} (immunohistochemical
study)

1) ool

1999 3L5-E1 20031 3E7HA] 71 ol o} 2R le]
N AE A ARS B S0 A ddeR Ad
wke gz} 35S Ao 7 kgl W XA eA 2

o= 2d7F 594 A IS/ EdE HEA Fl
930] a1, 138)7F vl 5ol 7HEAd FHel
Oi?tﬂ/%ﬂ/ﬂ dojA AL 10% o5 =2
goo g uAHAZ|aL w2t A 2] F hematoxylind}
eosin (H&E) 143} Masson trichrome $41& 2] )
st Bzt ks Ao Wz se A

10% %4 Tewee) 14 & gele] Lug 2
215 4 ym FAZ A% AH} poly-L-lysine* 2
dIE

H &ghol=el &9l F xyleneoll B#A7]aL

7k 3% HOpoll Aesto] 1A
HrstE A s Abdet it 51t Tris $5do=
‘ﬂ A4 3] E-(antigen retrieval) S 913+ 10mM
o & 57':7_} 3‘47:‘:}4—& 7t st

6}71 93} zg*o} ArdH oz 1087 wSA7 &
A A}k == MMP-1(IM35L), MMP-2(Fuji), MMP-
9(Fuji), TIMP-1(IM41L), TIMP-2 (IM56L) (Fiji
chemical industries)E AH&-3te] 2H7} 4T A 124
7 5 M AAT Tris §%8 Aow 587k 54
0].“1 H}o] OE]o] Hx]—EJ o]x]— ‘qu]e 30871 zL&A]
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713 A TrisEd oz FA3FA T} Streptavidin
Ao A 2087 AL % o
Ao = 44|39t} Diaminobenzidine
% Mayer's hemato- xylin®. 2 thzx 4
EEER RS

peroxidase reagents
Al Tris 9}%9—
o WG

3) Lol Gt

MMP-1,-2,-9, TIMP-1 ¥ TIMP-29] %3 Ak
A= Aol WA 0, 34 (negitive), 1;4%
(mild), 2,55 %= (moderate), 3,5 5% (strong) &= 4
Az T g9 LeEE 4 9 e,
WezAse o4 AEE Augen el

v —73-

¢

N

2. Zymography

1) odtohed
1999 39 5-H 2003 39704 71§ = Aol <
2

A HeRke Sk 1A HE 3k 139 S oY
o= stk 1 5 9ut 5 AN e/ e
A A9, 4 97t Hi5eld 1A F"elinh A
A gz wre g Fgo® Aty o REAAES

Aok F-9o ¥ 27& A

2) Zymography
MMP-2¢F MMP-99] &S ®7] 93] gelatin

zymography & A| &3}t Gelatinases$! MMP-29}

MMP-99¢] gelating sk 54S o83, ¥
ZA oA FE3 ol 7S 10% gelating 7|22
sl 60EE0A 5A13F &9 WElA] zymography &
Alggstitt o] & Rl gelS 2.5% triton X-1000]
303 H7HFATE BhAl 50mM Tris-HCL, 0.2M
NaCl, 5mM CaCl2, 1% Triton X-100 2432 &4FA
ol A Wk A 37°Cell A vl Fstdet. MY 5 gel 05%
coomassie blue® FA+ 3L ¥ A methanol, acetic
acid, THTE ¥ &Hox GGt 1e
L gelatin 7FEsfoll oJste] YEbU= bandE 2
k=1, active MMP-2+= 66 kD, pro MMP-2+= 72
kD, active MMP-9& &5 kD, pro MMP-9& 92 kD<J

w A #det= bandE ol A8, AT
A& 9131 densitometryE A8ttt 2 A=
Wyt £ FEoAR FASA SHES (A4S A
AT pake 0.05 PRkl -9 SAH o= Fof gt
Aoz ket

AArel 21t (Table 1).

1) S4ad A HE (UIP)

MMP-1 7|3A] o) AlsEel H 2 oA Al el A
grade 302 75t Y= 2SS B, FHE Y
A FEANHE FEE (grade 2)9] I 271 Y
o} TIMP-1-2 3|32 A9 Al o} AfFEAZ/ 05
AE M A= (grade DE #Z 03 TIMP-29]

Table 1. Immunoreactivity of components of lesions of IIP for MMP-1, -2, -9, TIMP-1 and 2.
MMP-1 TIMP-1 TIMP-2 MMP-2 MMP-9
ulpP NSIP ulp NSIP ulp NSIP uip NSIP ulpP NSIP
Bronchiolar epithelial cells 3 3 0 1 0 0 0 1 1 1
Alveolar epithelial cells 2 1 1 1 0 0 1 2 1 1
Alveolar macrophages 3 2 0 1 0 0 1 1 1 1
Fibroblasts/myofibroblast 0 0 1 0 2 1 2 2 2 0
Endothelial cells 0 0 0 0 0 0 0 1 0 0
Lymphocytes 0 0 0 0 0 0 0 0 1 1
Neutrophils 0 0 0 0 0 0 0 0 3 2

The intensity of the immunohistochemical staining was graded as follows:

0, no reaction; 1, mild or weak staining; 2, moderate staining;

3, intense or strong staining; NSIP, nonspe0|flc interstitial pneumonia;UIP, usual interstitial pneumonia.
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Figure 1. Immunohistochemical detection of MMP-1 in lung tissue with UIP (A), MMP-1 with NSIP (B), TIMP-1
with UIP (C), TIMP-1 with NSIP (D), TIMP-2 with UIP (E), TIMP-2 with NSIP (F). Immunoreactive
MMP-1(collagenase-1) for UIP (A) and MMP-1 for NSIP (B) is noticed in reactive alveolar and bronchiolar
epithelial cells and in clusters of alveolar macrophages (x 400). Fibroblasts/myofibroblasts show a weak reaction
for TIMP-1(C) (x 400). The TIMP-1 immunoreactivity of the epithelial cells lining the alveolar space are little.
Macrophages show only a minimal increase in reactivity(D) (x 400). TIMP-2 is intensely stained in the interstitial
cells located in subepithelial fibroblasts/myofibroblast foci(E) (x 400). Most areas of NSIP are negative for
TIMP-2. Rare foci of myofibroblastic cells in NSIP show positive reaction of TIMP-2(F) (x 400).

785, A EA L/ RAR A W TS5k (grade 2) MMP-19l| g g z438F 42 7] 8] )
o] AAMALE HYTH MMP-2+= A-5-5A LJ:“‘* A3l A] grade 3_ - sk A Yehde A7t
AL A S5 E(grade 2), 2T AE Eﬂ*—l WAL 1 9] HE YA EA A E(grade 1), HE
Az A HE(grade 1)9] 9M AEE HIom, WA A EA N T5E (grade 2)9] 94 A=E B
MMP-9 & F/-ol A 23k Al(grade 3 2] 3L o] A & AATE TIMP-19] 45, 7184 2 H 2 )
4 X(grade D& AMEAIL, 1 9] A EAE/ A Aol HAE A EANAN B (grade DE A=
FEAXNM FHTE (grade 2), 7]41] 1R g ol = A4S BYa, TIMP-25 AF5EA /A EA
ME} HE A FEo| A HE(grade 1)o IA & ¥ HAE (grade 1)9 A AERE HYrh
AS B} (Figure 1 /Flgure 2). MMP-2+ B X A A E, A-FRAE /2454 o)
2) H|E0|d ZHd HE (NSIP) M F%E(grade 22 7| A YA £} HE )
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Figure 2. Immunohistochemical detection of MMP-2 in lung tissue with UIP (A), MMP-2 with NSIP (B), MMP-9
with UIP(C), MMP-9 with NSIP(D). MMP-2 for UIP(A), MMP-2 for NSIP(B) is stained in the interstitial cells located
in subepithelial fibroblast/myofibroblast foci (x 400). Fibroblast/myofibroblst in UIP show moderate reaction for
MMP-9(C). Also MMP-9 for UIP(C), MMP-9 for NSIP(D) is moderate to stong stained in the neutrophils and
lymphocytes (x 400).

uIP NSIP

lipocalin
complex

pro MMP-9
active MMP-9

pro MMP-2
active MMP-2

Figure 3. Gelatin zymograms of lung tissue from UIP, NSIP and normal controls. Gelatinolytic bands of 92 kD
(proMMP-9), 85 kD (active MMP-9), 72 kD (proMMP-2), 66 kD (active MMP-2) are detected. Intense lytic bands
corresponding to the MMP-9, and MMP-2 are visible in UIP. the bands of MMP-2 and -9 in NSIP and normal
control were more less expressed than that UIP.

Az A AEE FEE A, MMP-99] 4§ S 2 Ha 713X 2 3 A e} HE gl A A
NA F5%(grade 2) B HZT oA A %E(grade 1) o A% 7 %(grade 1)= =K Figure 1 /Figure 2).
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Figure 4. Densitometric analysis of gelatinolytic bands
for MMP-2 in lungs from UIP, NSIP, Normal control
(NC).

* p(0.05

Densitometric analysis of gelatinolytic bands for active
MMP-2 in lungs from UIP is higher than that of NSIP
and NC. Also densitometric analysis of gelatinolyic
bands for pro MMP-2 in lungs from UIP is higher than
that of NSIP and NC.

2. MMP-2, -901| CH&t zymography2| densitometry
A1} (Figure 3).

1) MMP-2
Active MMP-2¢] 7%, /3% 1Hd4 A7 1398
+ 11.1 AU, H 5ol 3+ 9 8
AL, A HEFS 985 + 104 AUCIALE A4+
A AHE v Sl 1hdAd #HH
Z Ht} active MMP-29] %
MMP-2 %3 549 74 w1 1400 +

13 AUC. 2 Yelyta, 549 7HEA dde vE
ol 7HAA HH AN R Bt FoEH =2

2) MMP-9

AU, HEol4 7H2A4 #H9 1110 + 164 AU, A% o
231497 £ 1.1 AU 23}
dgo] A5 HEolid 7t
okout A4 dzxwt e
t}. Pro MMP-9¢] 74 $-%
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Figure 5. Densitometric analysis of gelatinolytic
bands for MMP-9 in lungs from UIP, NSIP, Normal
control (NC).

* p{0.05

Densitometric analysis of gelatinolytic bands for
active MMP-9 in lungs from UIP is higher than that of
NSIP. Also densitometric analysis of gelatinolyic
bands for pro MMP-9 in lungs from UIP is higher than
that of NSIP.

+ 150 AU, H| 5ol 7H44 % 1049 + 3. !
A 2T 1337 £ 006 AU AL, B4 7H2 A #Hd
< active MMP-93} v}7kA] & 8| S0]4 724 9
Ao Fola 2o 248 Byou, A4 g2
e Fo8 ZolE wolA| ekt (Figure 5).
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tinases, 53] MMP-27} &7ks]o] Q1%lal, v Eo]4
A4 dEe 544 AR5/ 88E 4 T
Hol| n|s] TIMP-2, gelatinases®] @& o] 74 F o]
AATE. o]l zfol7t EA A F8tE/FSF 1t
A4 Aol M gelatinasesell &g 7]A w3 o}
TIMP-29l] oJst Alxze] 7149 ZFepa s f
ato], H] 5ol A4 A e vhE w7k A A
T35 AT o e9lez A8 shsAdol 9l
o5 AARsT AL stk

ol Edbg 1HHA HHF A 54 453t
/Y AR HE, 5ol 1HEA HHedA
MMPs, TIMPs®] A& t}2 w9 rals 9ol
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