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Backgtwnd: The overexpressmn of transforming growth: factor-beta 1 receptor Il (TGFMR ) and transforming growth
factor-beta 1 (TGF- 8 1) ligand may be involved in the formation of a bulla. In this study, we tested if serum TGF- 41
ligand levels correlated with the expression level of TGF-B81RHl and TGF-£1 in bullous tissues from patients with
spontaneous  pneumothorax. Material and Meﬂwd* Builous lung tissues and blood samples were obtained from 19 pa-
\tients with spontaneous pneumothorax, 18 males and ma!a, aged 17 to 35 years old. The bullous tissues were obs
fained by video-assisted thoracic surgery‘(\\lAT 8) ed rmaim embedded in paraffin, and cut into 5~6ﬂm thick
slices. Sections were immunohistochemically stained with primary antibodies against TGF- 41 or TGF-A1RIl, and serum
levels of TGF-41 in patients and normal controls was measured by enzyme~lmked immunosorbent assay (ELISA).
Result: Of the 19 pat:ents 16 were TGF- 81 positive and 10 were TGF- 4 1Rl posiive. Among the 16 TGF-41 pos-
itives, 9 were also TGF- B1RIl positive. As seen previously, strong immunohistochemical staining of TGF- #1RIl and
TGF- 3 was detected in the boundary region between the bullous and normal lung tlssues Average TGF-51 blood

B

levels of both TC F-ﬁi and TGF- S 1RIl positive patients was 38.36+16.2 ng/ml, and that of five controls was
54.06+15 ngh nclusion: These results suggest that overexpression of TGF- £1 and TGF- BRIl expression may be
involved in tion of bullae. TGF- 51 blood levels in patients with primary spontaneous pneumothorax is lower

than normal peo

) suggesting that the high level of local TGF- 81 expression in the baﬁousfﬂssue region, but not in
the whole bl :

5: contribute more in the formation of bullae.
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st ch(Table 1). ¥5% # 7| % formahn—g‘c’noﬁ

stolon] shetalo] Ll 5 ~6um4 FARE A
et TE FHu)E dlo] AHES 100% hy~
drolyzed xylene¥} 75% alcohol® paraffing 2] s}gc}, &
el #4kskA(intrinsic peroxidase)$] ¥E-g A7) ]
sto] 3%2] FAskrael W& ]Zi‘f? chugzl el e
WA s7] flsbe] AgollA 1057 protei-
SP Kit 85-9043, Zymed, USA)&
7Fsl9l el Anti-TGF- 8 1 ligand monoclonal antibody (1 :
50,000, Serotec, UK)®} anti-TGE- /4 IRII monoclonal anti-
body (1 : 100, Santa Cruz, USA)E 3] 43} moisture cham-
beroll A 1A17F &<t g9} uk-g-AZ t}. Biotin-labelled se-
condary antibody (Histostatin™ SP Kit 85-9043, Zymed,
USAYE 3 4elA] gkal 108 &< 2 FE ALol4
W& 55 3151 Streptabidin labeled horse radish peroxidase
(HRP)E 105 E¢F ALollA] 22 F L3} uhg A7t} Step-
tabidin-HRPoll HF-g-3}+ stable DAB (3,3-diaminobenzidine
tetrachloride, Inv1rogen, USA)y& Argslo] AZolA 5E7+
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Table 1. Patient's profile

Number of patients 19
Gender Male 18
Female 1
Age (years old) 17~35
History of smoking Yes 3
No 16
Site of pneumothorax Left 8
Right 10
Bilateral 1
Surgical indication Recurrence 13
Persistent l
Incidental 1
Visible bullae 4
Surgical approach VATS 19

VATS=Video-assisted thoracic surgery.

zAFE] AZ-E el A solch 99k e weR
)zl A% AAslar G ghA] glo] o)X kg
}%’fﬂ ek FAue] TGE-B19 & FAsr] §sted

T F8 Pﬂ ol 5 ccE AFsIH L hERT2 B 25~
27419 7173t sl Adate] "Wl 5 ccl AFH B
A= AL | mg/mLe] ethylenediamine tetra acetic acid
7b i FrEel Yol 2000%ge] Fog 3047 AR
25 %}ﬁ.ﬁl Bel® g4 —70°CE A #etgich. TGF-
81 % Human TGF- 8 1 enzyme-linked immunosorbent as-
say (ELISA) Kit (Abazyme, MA, USA)E- o]-&3}9lch TGE-
A1 dgArE 3 A A& Kioll 84-& Hrbsle] vk
A1ZA 3L biotine] =] glE TGR-41 Eo]& ¢l a4 &
F7HgE - oAl WA ZA ek 18] ohE Horseradish peroxi-
dase (HRP)E A7}sl9li 7] & (substrate) S Ab-§alo] ok
A7l & automatic plate reader (Universal microplate Reader
ELx800G, USA)E o]&3}o] 450 nmoll4] 96-well micro-
plates F=53}tgich

Mo
# 7)Ze] vz g sted Aol 2gt A Az} | 7)
Zo} A4 #H 24 A FelollA gk ol M) ok B
Ao (Fig 1), 199 AlollA H5H # 71X F 16%l

A TGE- 81l P2+ olheZ elxlglom 1094
+ TGF- B 1RIC FA 2+ o4 ubg-& Hgtk(Table 2).
ELISA assayoll 23t " hfjo] TGE-41 2 43o] 5
o] Z24d & g9d 2415 AL 174014 32.19:17.9
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Control (H&E stain) TGF-p1*

Fig. 1. Immunohistochemical stain of bullae tissue (case #6). Pictures of bullous tissues immunohistochemically stained with TGF- 51 and
TGF- B1RIl antibody from case #6. The lung tissues were highly positive for TGF- 81 and TGF- 1Rl antibody at the border region of
the bullous and normal lung tissues (arrow). H&E=Hematoxylin&Eosin; *TGF- 8 1=Transforming growth factor beta 1; TTGF- A 1RII=Trans-

forming growth factor beta 1 receptor 2.

Table 2. Result of immunohistochemical stain and ELISA

Gender Age (years old) TGF- 5 1* TGF- 8 1RII ELISA (ng/mL)
1 Male 20 A+ + 4.35
2 Male 17 e “+ 1.92
3 Male 20 + + A 3220
4 Male 23 + + Hemolysis
S Male 18 + + + + 4+ + 17.82
6 Male 18 + + + -+ + 20.77
7 Female 19 + + + Hemolysis
8 Male 18 A + 33.39
9 Male 17 + A+ -+ + 4 28.04
10 Male 17 + -+ -+ 46.74
11 Male 19 o + 11.51
12 Male 19 + -+ + + 4+ 4 45.33
13 Male 16 + + + + 41.62
14 Male 19 + ++ -+ 58.53
15 Male 20 o + o+ 66.37
16 Male 35 + + 49.74
17 Male 19 + + + 27.21
18 Male 18 + A + 4+ 36.61
19 Male 29 + + + 27.07

*TGF- 8 1=Transforming growth factor beta 1; 'TGF- A IRII=Transforming growth factor beta 1 receptor 2.

ng/mLe] gl th(Table 2). TGF- 818} TGF- B 1RI7} EA] k4
o2 vielt 9w 9] ghabe] o] TGF-A1 92 38.36
£162 ng/mLget, WA Solle] TGE-F1 X+ 54.06%15
ng/mL% tH(Table 3).

# 7)) A VAL welY] ekl AREE TE

Alofl g 53t # 71E 224 # zA o] W] o}
= FAEAQ TGF- B 1RIS} TGF-A1 ligand7} #| 7]

=
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aA oA 3 whelEg gk v glvh1-3] 2@ TGF-
81 ligand¥ #H 7|1 % AP olygl "ol ol & EA)
[ RER- 7}}*] zA ol A8 w FAHel &) rdol
AHees 488 Zez 474"t Kong S412 =
oFgkAtoll A TGF- 81 ligand?} GHAER A2 4 95
Hishgl on] Zimmermann S5 FAEA oA Eealuy
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Table 3. Result of ELISA in control group

Age ELISA

Gender (years old) (ng/mL)
1 Male 25 55.26
2 Female 26 52.18
3 Male 27 30.17
4 Male 26 69.85
5 Male 25 62.87
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zZ o] Aol e F T Y Aol gt 75 o F
& YolH okt

ol ol Aol 2kl 7% kA 199 F 1690l
Al TGE- 8 100l ekAdolgl o 109l 4] TGE- 8 1Rl kA
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ng/mLo] 9 tH(Fig. 2). TGE- 8 12+ <kA 9l ‘s‘&x}%l.l TGF-
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Fig. 2. Serum TGF-£ level of pneumothorax patient (TGF-£51
and TGF- 81 receptor positive patient) and control group.
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