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Background ; TNF-alpha is related to the generation of lung fibrosis in patients with UIP. The precise mecha-
nism leading to lung fibrosis by TNF-alpha is unknown. However, the activation of a transcription factor like
AP-1(down stream of c-jun N-terminal kinase, JNK) by TNF-alpha may be related to the induction of
fibrogenic cytokines like PDGF or IGF-L Furthermore, JNK was reported to be activated in the radiation-in-
duced lung fibrosis model. This study examined JNK activity in patients with UIP.

Methods . The expression of phosphorous JNK(p-JNK), macrophage/monocyte specific markers, CD68, and
cytokeratin was evaluated by immunohistochemical(IHC) staining of lung tissues from patients with UIP and
lung cancer. An in vitro kinase assay was performed with alveolar macrophages obtained by a bronchol-
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avleolar lavage from patients with UIP and healthy persons as the control.
Results : The [HC stain showed that p-JNK is expressed in the almost all of the alveolar macrophages and
smooth muscle cells in patients with UIP. In case of the normal areas of the lung from patients with lung can-

cer, the alveolar macrophages showed little p-JNK expression. Interestingly, increased JNK activity was not
found in the in vitro kinase assay of the alveolar macrophages obtained from both patients with UIP and
healthy persons as the control. Furthermore, 10 ng/mL of TNF-alpha failed to increase the JNK activity of the
alveolar macrophages in both patients with UIP and healthy people.

Conclusion : The JNK was activated constitutionally in patients with UIP. However, the role of JNK in the
pathogenesis of lung fibrosis needs to be clarified. (Tuberculosis and Respiratory Diseases 2001, 51 : 437-447)
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Table 1. Clinical characteristics of patients with UIP

1 2
Gender Male Male
Age (years) 65 68
Smoking (pack-years) 35 40
FVC (pred.%) 67 60
FEV, (pred.%) 60 55
TLC (pred. %) 56 70
DLco/VA (pred%) 70 65
{(A-a)DO, (mmHg) 45 55
Major symptom Dyspnea Dyspnea
Symptom duration (month) 5 12
Auscultation Crackles Crackles
Clubbing, finger Yes No
Table 2. Clinical characteristics of patients with lung cancer

1 2
Gender Male Female
Age 67 67
Pack-years 50 45
Cell type Squamous Squamous
Major symptom Coughing No
Pathological staging TN,M, TsNM,

2 243} JNK7} UIP 3o 84d35= A&
dopr 312} dledrh.

Chat 2

1o A
dide 219 IPF #42 slglen, IPFe| zghe
ATS/ERS/ACCP9] A&t 71", &, M 2oz

2e Wy 23 274 UIPY 2748 Holx, o A
T2 do 5 e #44 ad, udy 9 4
#, oFs a¥o] §laL, # JlT AARE AR o A
& 29 A AaTe Bolv ASE ddth 34 1
& gxl, 654 9a1, §7) 2% g, 684 Aot ©f

E9} chest P-A¢} HRCT= A8l IPFY A7
& ByoH, Iy AP & 19 2o

INK o] o zxgsiate] faroz o84
A& 71A Aggle] Ade =z ¥ AAles B
7ol o Ux FUE ol &AL olF EFAM F

3 xksh W 234 honeycombing('H] we)

2. 7|8x] HE MiAE W Mz A2

71382 AE AHe2 Uh 59 WEg ol8sigle
o, AF 22 A 3Lt 29 Al 2 Al s

- 439 —



— K. U. Kim, et al —
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Anti-cytokeratin antibody

Fig. 1. The immunohistochemical stain of lung from lung cancer. Phosphorous-JNK is not detect
ed in normal area of lung tissues (D), but, CD68 containing cells, suggesting alveolar
macrophages, are well detected (C) suggesting alveolar macrophages in normal area do

not express the p-JNK.
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(Santa Cruz Biotechnology, Santa Cruz, CA,
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ratories, Burlingame, CA, USA)E& Alg-gled o,
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Anti-CD68 antibody

Anti-cytokeratin antibody

Fig. 2. The immunohistochemical stain of lung from patient 1. A lot of p~JNK are detected in
smooth muscles (arrow) and alveolar macrophages (arrow head) (D). Corresponding
lung tissues reacted with anti~CD68 antibody (C) and anti-cytokeratin (B) show that
the p-JNK expressing cells are alveolar macrophages.

2 7
1. 7[R HE AiEHLe] ME 24

@z 12 3]580] 35%, & AME e 55x10%
mL, WAAXE 80%, HEZT 10%, 47 5%, &4t
T 5% e, 8 29 9= gl 38%, ¥
NE v 6.2x10%mL, M 75%, P37 19
%, F3T 5%, T+ 1% A

2. p-JNK 2 ™9 ZEX|55; ZAL

Hxog AME H9 S A # 2R
non-immune IgGeol} W& W 2 8e @Al A %4

A kg BEE 5 gl (Fig. 1-A). JNKe| &
A3lE <47] $1% anti-p-JINKE ARR-slole o,
Z A EE A p-IJNKE T8l °1§° 5 e‘ T
A (Fig. 1-D), o= Eﬂ”*ﬂ é B
CD68 A& AMg-slo] AAEUE
(Fig. 1-C).

faros AMgd K}E HeF el B4 # 23
NNE fle] A-2h Hlsedh 40 E Rel 8

UIP 3= 1 ¢} 9= non-immune IgGol} th3h
B 24318 AAF A ] e BEE 5 it
(Fig. 2-A). <o} A $ok= 22 anti-p-JNKej) )
e FET(arrow)H UF sHE AR
(arrow head) &= A& B9S ¢+ 912 (Fig. 2

H

-D), & CD68 A& A3 AA} viasl & o

~ 442 —



— The activity of c-Jun n-terminal kinase (JNKb)in patients with UIP —

Anti-cytokeratin antibody

Fig. 3. The immunohistochemical stain of lung from patient 2. P-JNK are detected in alveolar
macrophages (arrow, D) which are stained with anti-CD68 antibody (C). And unstained
cells with anti-p~JNK-antibody in alveolar cavity (arrow head) are denued alveolar epi-
thelium which are well stained with anti-cytokeratin antibody (B).
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Fig. 4. In vitro JNK assay with alveolar macro-
phages from healthy person. Ten ng/mL
of TNF-g increases JNK activity (lane
2, positive control) compared to unsti-
mulated bone-marrow derived macro-
phages (BMM) (lane 1, negative con-
trol). The unstimulated alveolar macro-
phages show basal JNK activity (lane 3,
5) and the stimulation with 10 ng/mL of
TNF-a fails to increase JNK activity
(lane 4,6) in both healthy person.
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335 -
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Fig. 5. In vitro JNK assay with alveolar macrophages from patients with UIP. Stimulated
BMMs with 10 ng/mL of TNF-a show increased JNK activity (lane 2). JNK activity of
alveolar macrophages without incubation (lane 3, 7) dose not increase. The incubation
alone (lane 4, 8), 1 ng/mL (lane 5, 9), and 10 ng/mL (lane 6, 10) of TNF-a do not in-
crease the JNK activity in both patients with UIP.
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