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Factors Involved in Lung Development and Alveolarization
Min Soo Park, M.D.

Department of Pediatrics, Yonsei University College of Medicine, Seoul, Korea

Lung development is a sum of processes that involve harmonized orchestration of expressions of
various factors in time and space. The mastermind governing these phenomena is not known, but
cumulative efforts so far have helped us gain some insights as to what are involved in and how
complex the developmental process is. Beginning as primitive foregut, lungs undergo processes called
branching morphogenesis and alveolarization to attain complex structures that enable effective gas
exchange through conducting airways and acini. Some transcription factors, peptide growth factors,
extracellular matrix proteins, and integrin and related factors are among many factors that are
known to be involved. They are spatially localized and compartmentalized to render specific actions
such as cellular proliferation, differentiation and apoptosis, meanwhile timely expressions of the same
factors at specified time intervals are essential. Some are expressed in epithelial cells whereas others
in mesenchymal cells; the crosstalks among them seem critical in coordination of developmental proc-
esses. Understanding these molecular mechanisms of lung development under normal and abnormal
conditions may help devise methods to prevent as well as to revert aberrant development seen in
many clinical conditions known as bronchopulmonary dysplasia, pulmonary fibrosis, and emphysema.

Key Words : Lung development, Alveolarization, Branching morphogenesis, Epithelial-mesenchymal
interaction, Bronchopulmonary dysplasia
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Tissue inhibitors of metalloproteinases(TIMPs)+ matrix
metalloproteinases(MMPs)ell 23t AX ¢ 712 ®Fa5 =4
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4) Integrin/fibronectin
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2. Thyroid transcription factor-1(TTF-1)
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Transforming Growth Factors B(TGF-A8s)

TGF- B+ ©71%53 peptide growth factor®] superfamily =
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T . TGE-8% 9 U] Ax &3 2
ZAAAZA ”JJ/H]:‘TL_%&',—% AAEH, 1+ Al

% s 2dee o

[}
T =
2 A& w3 Q) 53] § ¥y 7)o # X ¥

%
I X A A Do T2 SAHR% 2 of
A Atk 53], AdtaFol ) ddAHE ¥ ¥ 2 HE F
el A|A} TGF-8 824 % ThetaR isotypee] &< ZF7}t
7h Aol e Ao BIEI rh olHd Wsle Ads A
ol A= YA @k olsh= WhiE iy EAbie] wmEE
A AA #A Ee Al AFHAA TGF- B 9 gelatinase®] &4
b S7FERAL, uPA B EE sk 2By aEe itk
o =ZFH A2Y HAXE LIAE wddMs AEFH] T
%7]9] TGF- B, gelatinase % uPA® FA=7} Zastdet”.
3 TGF-B€ BPDO BAl #olsts Aoz Hi glon
Sl

o] nitric oxide synthase @419] olA|e} Age] Qrpd 19
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5. Fibroblast Growth Factors(FGFs)
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6. Angiogenesis : VEGF/VEGFR/inhibitor

AR Ax FAR 2 AA vk ofFEe
TollA Ax FAo] AJAE B ook A A" FA
oAl AS Basta glow Ride AZAFALS AN T
ol A Ax FAgo] o]FAA &S Husta Sk
AP A IGAZ 4 thalidomide®t fumagilling ¥ A 2
FF Folate] dRPAE AAT B # A Fel 2 HE
WMo et I AE FAdo] fad AS Hastal qdrh
olg]gt &2 vascular endothelial growth factor receptor
(VEGFR) Z&AQl Su-5416% g Afolm FdatA v

Ue e vRe] H Y VEGF/VEGFR7} HE Aol
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