Tuberculosis and Respiratory Disease 2% 2 557|128} Vol. 43, No. 2, April, 1996

O3 HAOd
Type II Cell ¥eJA|22€] Surfactant
AX|AL] BHIE wiilishs AlEHE 7)A
SeFehshn SjTlst kot
o oy 2
= Abstract =

Signal Transduction Mechanisms Mediating Surfactant Phospholipid
Secretion in Isolated Type II Cell

Sung Soo Park, M.D.
Department of Pulmonary Medicine, College of Medicine, Hanyang University, Seoul,

Secretion of surfactant phospholipid can be stimulated by a variety of -agonists acting via at
least three different signal transduction mechanisms. These include the adenylate cyclase system
with activation of cAMP-dependent protein kinase; activation of protein kinase C either directly or
subsequent to activation of phosphoinositide-specific phospholipase C and generation of
diacylglycerols and inositol trisphosphate; and a third mechanism that involves incresed Ca®* levels
and a calmodulin-dependent step. ATP stimulates secretion via all three mechanisms. The protein
kinase C pathway is also coupled to phopholipase D which, acting on relatively abundant cellular
phospholipids, generates diacylglycerols that further activate protein kinase C. Sustained protein
kinase C activation can maintain phosphatidylcholine secretion for a prolonged period of time. It
is likely that interactions between the different signaling pathways have an important role in the
overall physiological regulation of surfactant secretion.
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7K¥E, hydrophilic)@¥¢1 surfactant A (SP-
A)$} surfactant D (SP-D)E FA=e] Sich
SP-A¥x g4dd HE7e deold] A38-S
A== BA Clg ¢ mannose-binding @4
7 A F2E 7, SP-DE BA C3bist
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SP-A$} SP-DE T&F B £5 Wol7]
Az WHS AP e’ =g SP-AE
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o3t 2B E0) type 1T AMXES] surfact-
ant FRIE A3, dFE HESAAEE P
(adenosine) 2 P, (ATP)E £3}o Z&3l= M
e} ol=agdwild 2HE-E-ET purinoceptor 2
2235 2 AXEUE ZEidE FUAIE
ol2-¢ S AA protein kinase C& 844
7= F2So|tP® Type I cell phosphatidyl-
choline (PC) ¥ulE& Zxl5= tEgE=Es
arachidonic acid, prostaglandinE, leukotrie-
neS, vasopressin, histamine ¥ % histam-
ineA S0t Type DMEE 2¥ surfactant
B2 gAlshe AAISS SP-A, AEUHE 9
o} 724 concanavalin A, adenosine Ai
L350 #Lsh= BAE, substance P R
compound 48/80 oltf*™, pCRule Holx &
7N ool Azwg 7del oJsld  FAEG:
Adenosine A; ¢ HE} ol=g g #EEEE
& adenylate cyclasest ZAAL ot vl
cAMPS] MEFH FEAEE 53514 surfactant
2H)E &k AAEelH wE FEAES
GTPe} A= & G, & 531 adenylate
cyclase®t &AgA3 Fde Sihv 7=
Gs & BPANA type I AEENA PC #HIE
A28F®. Forskolin® adenylate cyclase®
HH A2 PCRHIE Z80Y, actind} =
= gEuo] Qiksl %A PCRHIE ZdTh
12-O-tetradecanoylphorbol-13-acetate( TPA)

1} 1-oleoyl-2-acetylglycerol (OAG) 2
dioctanoylglycerol 22 protein kinase CE<]
GHASE type THEESIIA surfactantEHE
zegict " gEe] ATPE phosphoinositide
-specific phospholipase C (PPI- PLC)¢} &
A+ P, purinoceptorol M43l PC #HIE #b
23t} PPI-PLCe]  phosphatidylinositol
bisphosphate (PIP2)oll 2H83le] o|x} wWlAE
¢l inositol trisphosphate(IPs)$} diacylglyce-
rol (DAGE 7™ DAGE protein
kinase C 2 ATP =29 type I AEEU
FA5S FANI® Vasopressin® type II
AEEY PCEY] ¥ PPI-PLCE ZX4A7I= A
oz g AP, IPse AFW LEOITS &
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o] Z71Ei®. A231870IY} ionomycinZS ©]
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501 W58 W-13& Az, olsizke
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ant¥4] 2ol #BAIE 7L
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c-AMPEAF}  adenylate cyclase®] 84, 2
cAMP?| 9}&3}= protein kinase®] ¥4 £,
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2 P R, AR, Zexd S8
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#x]o] Q& adenosine As g3l o3l =
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AgAEo] AZTHEA|A QoA F¥E FFE
tja B 4= gtk PCell tist ATP A=E3e]
35%%  calmodulinZ@Ale] oj3le} A=
A223A1¢} protein kinase C AA] 2 calm-
odulinZ@A|e] @Al 2fsle] PColl that ATPY
AZFENE A8 ATy 5 I,
Surfactant#H1E ZA3= AW FH=EE
Afolof] EXo] wAIE 4 9tk PCEHl| st
NECA®] AZF&3= jonomycin® TPA, %
dioctanoylglycerol®} “d52r8-c] glom, oj2i3t
A5AE-S cAMPAE £3]9 EG ZEARM)
2 N&HARI?. pPCEHe] tht jonomycin
F7= A23187% OAGS} terbutaline® fAKH
forskolin % cAMPS} A&ztgo] glom#¥
Hhd TPAZ AXA|E type O AEES PC £
dlo] glojx] ATP 2 IPsoll tigk ATPS) Al=&
B2 A, olgizre] Mz tE B
ARE Alole] AE2go| surfactant®H]e] HA
of A Ay zAd glo] T3 AL T
t} Terbutaline®} NECA % ATPE AHEE9
A7} 3% 5REUR] 1580 cAMPE HiXol| =
Ym0 [p= ATPHEZIE 30Z0] ol
EUslgtt 280 7@ 2 2o, ATPA
Zo]] o3} phosphatidylethanol 3432 PPI-PLC

E 9AA7)E neomycinel <8 pAEHHP
ATPel 2|3k IP3¢} phosphatidylethanol 2] 34
2 U3 Fhol ol 9] aETh ATP=
type T AEIA phosphatidylethanocl 348
As? pagAe] Fgela GHHeg Edlo
PPI-PLC®} &AL ol&4e] &2 DAGY &
A3} TPA 2 dioctanoylglycerolell ¢J3te] 24
ZAHE protein kinase Co A4S zg3ich
Protein kinase C¥ phospholipase D& 24
AA FAE Bo] EAlshe AXF ZHgate] W
23] DAGE 3As  DAGE  protein
kinaseZ 24AA PC #HIE 0 25 A&
A7

AE8H o7 surfactant AXAEH|= Hojx 3
W8] ME g A3Hs 7)Hel oJst ApFEE
d] AR, cAMP-dependent protein kinase<]
A3 3 adenylate cyclase system =7,
A EE PPI-PLCY 47 DAGEY IP:9
Aol ¢)3k protein kinase C& 7FEAA &4
AR ZEAY £7F 2 calmodulin®l] &&=
SA7E ¥3Ech  protein kinase CAEE
phospholipase D&} #Ajejx DAGES LAA
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Table 1. Surfactant secretagogues and signal transduction mechanisms

Secretagogue class Known secretagogues Effector Second Protein kinase
in type II cells enzyme messenger

B -Agonist terbutaline, adenylate cAMP cAMP-dependent
isoproterenol cyclase

Adenosine A; adenosine, AMP adenylate cAMP cAMP-dependent

receptor agonist NECA cyclase

Protein kinase C TPA,0AG, none none protein kinase C

activator dioctanoylglycerol i

P, receptor ATP,ADP,UTP PPI-PLC DAG protein kinase C

agonist 1P, Ca™ Ca”/calmodulin—dependent?

Tonophore ionomycin, A23187 none Ca™ Ca”/calmodulin-dependent?

NECA = 5’ (N-ethylcarboxyamido)adenosine; TPA = 12-O-tetradecanoylphorbol-13-acetate;
OAG = l-oleoyl-2-acetylglycerol; PPI-PLC = phosphoinositide-specific phospholipase C;

DAG = diacylglycerol; IP3 = inositol trisphosphate.
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