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TGF- 81 Protein Expression in Bullae of Patients with Spontaneous Pneumothorax

Kwang Ho Kim, M.D.*, Jung-Soo Cho, M.D.*, Young Sam Kim, M.D.*, Yong Han Yoon, M.D.*,
Joung Taek Kim, M.D.*, Wan Ki Baek, M.D.*, Lucia Kim, M.D.**, Sun U. Song, Ph.D.***

Background: In our previous study, we demonstrated that transforming growth factor-beta 1 receptor Il (TGF- 8
1RIl) may have a role in the formation of bullae. In this study, we investigated if expression of transforming
growth factor-beta 1 (TGF-31) ligand was altered in a bullous lung tissue by immunohistochemical staining of
bullous tissues from patients with primary spontaneous pneumothorax. Material and Method: Bullous lung tissues
were obtained from 36 patients with primary spontaneous pneumothorax, including 34 males and 2 females aged
14 to 38 years old. Result: Of the 36 patients, 19 were TGF-31 positive and 24 were transforming growth
factor-beta 1 receptor Il (TGF- Z1RIl) positive. Among the 19 TGF- 31 positives, 15 were also TGF- 1Rl positive,
observation at high magnification showed that strong immunohistochemical stain was detected in the boundary
region between the bullous and normal lung tissues. Conclusion: These results suggest that overexpression of
TGF- 31 may be involved in the formation of a bulla as well as the alteration of TGF- 81RIl expression. Further
molecular studies are needed to elucidate the more detailed molecular mechanisms of the bulla formation.

(Korean J Thorac Cardiovasc Surg 2006;39:805-809)
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Table 1. Patient’s profile

Table 2. Results of immunohistochemical staining

Number of patients 36
Age (years) 14~38
Sex M: F) 34:2
Surgical indications
Recurrence 25
Persistence
Visible bulla
Bilaterality
With hemothorax
Site of pneumothorax

—_—— B n

Right . 13
Left 22
Both 1

fibroblast growth factor (FGF), epidermal growth factor.

(EGF), insulin-like growth factor (IGF)%} platelet-derived
growth factor (PDGF)7} 9}091 vlg #H z7e wd-g
sk, & AR Dol Zhisl= §-4 A (down-regulated
gene)ol|l &= transforming growth factor-beta (TGF- £)7} Q1eH3].
TGF- 818) AZAEANAZL AZEWANA Fo}sle
lular matrix (ECM)9] Fu|E F7HAIA F4 249 4H
35 ZRAZ F 52 on] & FEHR AAelrh4] &
A7e-& TGF-819 &A% TGF-SIR1E] FHutdo] =
71E B BAZY Y& Zolzt Bt iyt §ioHS) &
ATl A AAES A7 FAE T A HE5G H)7)
FzZ oA TGF-412] W8 A % E monoclonal antibodyE
o183 WAzANLY JuHoR QAT o)F 24
sjo] TGF-f1 W% (& TG AIRIste] 25 3pigo]
TGF- §1 ABHLAAS HpA7 #7Z 4ol olm
MAE 2 4 QA et} 2AeknA sl

3%, cel-

CHeh 3 by

It e F 478 ES ARG dI7|1E AAES A% 3
2} 36 e g il 36" F dRle 3499l
sate] oiF BEE 4AllA BAAYGLE FRAES
BHAlE] o] S22 aubA) 25d), A|4A 54, H7|E7F FHE
X-AZod 4 A" 7S 4d] Follon, $F JlFo| 13
o, & 7)Fo] 220, FZA 71F0] 1A HTable 1).

F4744€ AAslel HY1EE Zohlo] 75 & 3
ANEH 4 setuA #7127 g A2 e o)

Positive Negative
TGF- 81 19 17
TGE-BIR 1I 24 i2
TGF- 51 & TGF-S1R 1I 15 21

TGF- S1=Transforming growth factor 31; TGF-81R I=Trans-
forming growth factor 81 receptor II

71EE E33lo] GIA staplerE o] &3lo] #17|HAES 4
Al

AAE HA7|E 23L& ZA] formalin §oHel| A& &
gow WezAsetd BAe Yste] Fuleldrt. iz
Foz =g Baoldl H A Al & =A% e AXY
W4 248 ol geteleh. Wz 44 B4 9
sto] formalinel] LA HE #H|7|E 2ZF|-E paraffinel] FEul3h
& o] Fofxl =ZE 5~6ume] FAHE ARE HEAUT
EE Fu)E 9sle] AHEE 100% hydrolyzed xylened}
75% alcohol & paraffing €-2]slglc)t. A3 Yo ALslA
(intrinsic peroxidase)?] FE-g A|AF) Y3l 3%2) HAr3}
it 8hgg ARk whid o] F-of(degradation)E #HA]
s}7) ¢lsto] Al-2ollA] 1057} proteinase inhibitor (Histstatin™
SP Kit 85-9043, Zymed, USA)-S 7}t o). Anii-TGF- 81
ligand monoclonal antibody (1 : 50,000, Serotec, UK)$} anti-
TGF- S1RII monoclonal antibody (1 : 100, Santa Cruz, USA)
£ 3] 4J3s}o] moisture chamberelld] 1&]7}F Fob shaje} wh
<A/ Z}. Biotin-labelled secondary antibody (HistostaltinTM
SP Kit 85-9043, Zymed, USA)E 3] 43}#] g3 108 Eot
ZA TR ALoA] HILEE #3 Streptabidin labeled
horse radish peroxidase (HRP)E 105 EqF Al2ojj4 27
EFEF 8k}, Streptabidin-HRPel| ¥M-2-3}3= stable
DAB (3,3-diaminobenzidine tetrachloride, Invirogen, USA)E
Aol AedlAl SER 2AER] A2E ehlsl o
Pt 91¢h ZF e daTdAR AT 4
A glof o]xt ghAlnkg A-&-3l3ich

E 2

Anti-TGF- 81 ligand Y.+ anti-TGF- S1RII monoclonal an-
tibody ZHe 7] Z27e] w22 sheb ool A 7]
FZA0A ol2% HAEo] FS WAL Kol Zo| =
AEde) & 36 ZFXE £ 19 T HA anti-TGF- 1
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Fig. 1. Results of immunohistoche-
mical staining of bullous tissues using
TGF- 51 antibody (A, B, C). Pictures
of bullous tissues immunohistoche-
mically stained with TGF- 31 antibody
from three patients (CS161, 162 and
164), magnification % 100. Lung tis-
sues were positive for TGF- 81 anti-
body at the border of the bullous
and normal lung tissue. (D) Picture
of normal tissue immunohistochemically
stained with TGF- 81 antibody, mag-
nification % 100. Some background
stain of TGF- 31 antibody was ob-
served in red blood cells of both
bullous and normal tissues. BT=Bulla
tissue and NT=Normal tissue. Insets=
Higher magnification views (x400).

Fig. 2. Results of immunohistoche-
mical staining of bullous tissues using
TGF- BRIl antibody (A, B, C). Pic-
tures of bullous tissues immunohisto-
chemically stained with TGF- ARl
antibody from three patients (CS161,
162 and 164), magnification X 100.
Lung tissues were positive for TGF-
BRIl antibody at the border of the
bullous and normal lung tissue. (D)
Picture of normal tissue immunohisto-
chemically stained with TGF- SRl
antibody, magnification x 100. BT=Bulla
tissue and NT=Normal tissue. insets=
Higher magnification views (> 400).
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ligand antibody”} ¥4 & v}elykow anti-TGE- f1RII: 24
Z R4 ok oz IEE|oltHTable 2). 19 2] TGF- 81
ligand 94 225 £, 15 TR E anti-TGF- BRI ghui2
ok WLe- g Helrh TGF- A1 ligand®} TGF- S1RI F ©h
BT oA wbSS Holy A ES Al 4% A
7 7EA Aol diste] 25 e vt g4 74
A4 dlzA 3 w712 FA F-HolA ZetA AaEE
g T AACFig. 1, 2) o]l yisto] b= RE] AL
= 22 Kol TGF-f1 ligand2} TGF- S1RIIS]
o] F& |4} dkAllol] tfg} background 3R F2 WA
, B Aol A= 24 o2 FRECHFg. 1, 2).
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9Jglch. Lijnen 5(6]7} Wakefield®} Roberts[7]+= TGF- 8
lRIIQP TGEF- 81 hgand./] ksl 8- TGE- 1 AT A2 AA|
of WAAH Aol DA} U8 LED ) sk
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ol £ W AA7FRA FoIA TGF FIRIS] zhisol
TGF- 51 Az w3449 5748 zaetAl =2
olg alslo] AMEZL|7HA wlulA (extracellular matrix protein)
& Ul Bolsto] 44348 S Ao AT + 9
AoZ AAE ) olgg A8 AjxAINEE Aw

TGF- 41 AZAAAGIA 744 S2it 1% o
I Q= TGF- 41 ligand®] W& #H|7|E 2ZFof|4 2A}
ShE 7ol e F2u ulsl g Aoz A7,
utghA], & dellA = TGE-81 AZADA AL F7tol
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BIRII antibodyel] thalo] 240} FAIREZ-& HArkTable 2).
197 o] TGF- 1 ligand antibodyel] o¥Al-S& H¢l $hx} & 15
2 anti-TGF- S1RII antibodyol] ¢kAIuE-2-8 HYch & A
252 A ¥ od 3 Aol A] anti-TGF- A1RII antibodyol]
oFAJHLL 774%[41 .t YAk 66.7%] FAlol|A] Ko
gtk o] 22 A= TGF- A1 ligands} TGF-mRHe}
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N 98 Aoz A%E 4+ g A6 de
TGE- 81 ligand®} TGF- BIRIIY] ZE st e AUz &
HE YoA dlFo] Al FuHyE s AN Ay
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2 TGF- A1 ligand 8Al|ol] thl background o34e] #H|7|&
zF ol A 234 F2 olf& TGF- A1 ligand ThwY
Ao] Uubog Aol fo| EAst glol A TGE- 41
ligand Aol I3k AAje] z+ =z Folut A4 2HEY
A ol A% background FA-S HolFm gjch
gogol AFHAZA TGF-B1 ligand} TGF- SIRIE
A ALl HEAMel northern blot analysis, western
blot analysist} real-time PCR 52| Wt o2 zZ oA A
22 THLH F 8 AR A G5 o
%7148 el W £9E 2 4 9 Ao Az,
WA DA AIFE 404 ofhel B WBS
SIA A Aol F2 AR E H7E5} s
of WAEE Aoz A ek olAE AZIE WA
ARE el SRR Sk AT F2 ol gk
B2 gl KA S48 e AZA LA A
of HEA} FEAoZ WA dElE Ao AR
AL gJrh8]. =Bl protein protease®} antiprotease] £ o]
H71Z wkAlel] BAE = A[9]3 alpha-1 protease?] kel
o] 7% el Relel Hrk MnFol AALHIO . .
1} B ol Fol|4] B protease-antiproteasecl] 1BE 8-A
2 olgjol e FUAE BARE BelFw ek a8l
2g HrjExel A3t #7124 (recoiling)& A
A7 D19l ASAY A2 AB) A
g7t AT Yo B A2Ae AL BA #
A RAAERY A7 Heb WAL YA B
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HiZ: Transforming growth factor-beta 1 receptor I (TGF- S1RII) GludA o] sl o] #|7)E =% 9] ¥A
ol Boftt & ok AT ATE B QTR WED of ek, ole} Balsto] sy Exell] AR E
83l AAE Ao Z AZtEE Transforming growth factor-beta 1 (TGF- A1) ligand®] W& 2] wistE
7] SJstol AR E WA AL AAEE A5 o AE2AE ez A JAge s
Ajeho] ekl shedek. U4 B W 3699 AV FS Bl ule 9547 AAEAAE A ¥
=9 sy1E2A g 5asle 368 2 5 PR} 349, o) 2ol R Q1A LaalelAl 38s]
o A5 s/ ExAE Rz daoz Qe Bk 369 % 19olellA TCE- A1
ek o) gl aL 246]|ef| A& transforming growth factor-beta 1 receptor II (TGF- S1RID7} kA o] i}, 194 2]
TGF- 1 44 ol Z 1594 TGF- SIRIC = FA4 02 JAE ek o] 22 HA Wik #7227
2 Q4 A 223k ZALGA 717 2ebA] BRsgich. ZE: TGR-A19] Skl TGF- FIRI 8
alel wol ojio} vpAT A7IEN S Af8E 2efelol V1T WA FPE WAL Ao
W7o A FHE Setel BAATNH o Jlek 2rbHel A7 o Bew Aoz Az
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