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Abstract: Cigarette smoking (SM) is considered to be well
known environmental toxin which contributes to the onset of
various diseases. SM cause direct lungs damage, activate
lungs inflammatory responses, and in some cases leads to the
development of lung cancer. Cytokines in injured starfish
(Asterina pectinifera) is the potential changes in its expression
during the regeneration process. Especially, expression of
TGF-B1 has increased in arm cut starfish extract after eight
days. Also, starfish including saponin like the ginseng. Saponin
is widely used in the world because of some effective
pharmacological activities. Therefore, the current study was
designed to elucidate the pharmacological activities of starfish
extract against cigarette smoking induced damage in cell line
and pulmonary tissue. We investigate that the effect of eight
days starfish extract after arm cut (8d) and intact starfish
extract on cell line and mouse lung injury by SM. In cell
proliferation analysis, although cigarette smoking extract
(CSE) was co-treated, the higher proliferation ability is shown
in 8d treatment than intact starfish extract. 8d and intact starfish
extract was directly transported to pulmonary cells through
respiratory organ by nebulizer inhalation. In this case of
cigarette smoking, the pulmonary structure was damaged and
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functions become abnormal. However, 8d treated groups
showed similar with the control group compared with SM
group. Among them, 8d was proved to be more effective
than intact starfish extract. These results demonstrate that 8d
could more protect pulmonary structure and function than
intact starfish extract against cigarette smoking by ginseng
like saponin and regulation of inflammatory cytokines.
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Aks) Hhg-o] doju] LTS AlASHS RES-oll AR
%] SOD (superoxide dismutase), catalase, G6PD (glucose-
6-phosphatedehydrogenase) 5 1] &4l G v|x]7]
Hr}[6-8]. Ho2 FASE ISk A& do] 7HlIxlS o
AbFolut ERIAE AASH ] gk Aol 24 9543
WS M| (T-cell, monocyte, macrophage), &I A3
(vesicular endothelial cell), 54 M2 (inflammatory
protein: cytokines, chemokines)®|] £55HA FoIsh= 7
ot} W el Ao AR Tkl B A
S (self-limit)©] 3L A1) BPIA)E A=t 52k
T AEGERE A0 Qg A5 s WSt W 54 9
A Bl g ST 2 gt 5 Al BRI
o7 oA 9l tumor necrosis factor-a (TNF-0)i= 9%
o] Fa3t viPiAtEA A WA oA W= F
7V AL 5578 MEAE GAFAA sl e
7M. B3k 959 A9E4 (PEG2, iNOS, COX-2)&
< nuclear factor-kB (NF-kB) %} 72 AFERIA | 2]
A 289 delA Sk [9]. NF-kBe 524 AARIA}
o dFow Te S verdt Welshy] Aeel v
S04 4 faxte] s 24dsitt [10]. NF-kB= Al
FAM ReleH 2 (Rel A, p65, p50, c-Rel, v-Rel, 18] 3L
Rel B)¢] oft9] = ¥ o]Fo]&kA)| (heterodimer)t:
E@o1ZFA (homodimer)E ©]FHA IkBEh= A sl
(inhibitory protein)®] 2o} =g e EASH [11].
134} NF-xB =5 313k lipopolysaccharide (LPS),
A ARIEZRI, Alsla] AEH AL 2 TheFsh A|aEe]
2S5 E 9 kBt EEE o] NFxBE S3tA[A Al
of 4] & U2 o5& =510 DNA S} AdsHl =M 95
A ArEAEE AT 9.

QI saponin Z+g A3, A, o, 1P A 55
oA, Afatar, @Akl gk Ada Be 2 52
W okt gt Qe Ao delA Sk [12-14],
AN T AR mhes Blo) RIS EES &
AR Az, A7 5o B, Wy St dAksag-e] St
2l 0F H22)9) 315 5o &vlE BeiFlr}(15]. 1
F a7k Bk ofye} 1 FE o] Htsie] 4
SOl F77ER]7}F - sHolok, weba] olef gt
o A 5o, o2t sfjkegol vt
g T HXER] E7ARIZFE saponin 5] &

s el FEste] Ao =s O FUPIAE v
N Ao AbRHELH BN = gJeketE] ol
Q1 saponins, proteins, triterpene glycosides, sulphated
polysaccharides, glycosphingolipids 5°] 33%]o] Qlr}, 53]
saponin<- sulphated sterol glycosides 2% 214} saponin
(ginsenoside)Z} 3}814] 3= Ul ok ek4] g7} nlszeh
kst AH|Ro|E fieAR St WA EEAS v vy
= IS 7ee 7H AL 3ol BarH I [16-18].

olelst B S X3 e AL Aol et
&5 3313k A=) A5 (wound healing) ZFgoll= B2 A%
A2} (growth factor)=©] 2Hg- oh= A o= delA] it}
ZAol| ZA7F A7 SR kg0 FAawke] /st

e

o

r
o

2
>

A= u e N W
2
T (=

WE
i

M -y ox

O o

dojdr}, P4k 13} transforming growth factor- (TGF-:
F2d3k 437 1= 2} platelet-derived growth factor (PDGF:
AR A% IZhE X3t g18HA] QIAksS A st
ot A% 1AF FelME 53] TGF-B= ofe] &2 AlxEst
ZA oM 27] WAe] A AlETT) 0] 24, Al 4 W
w8}, AlEEe] 713l Y, HAAA|, Dt AT E- Alx
AR, MIEAL T, =4 BA, A A e 2Eske v
715491 cytokine 02 A It} [19-21]. 3, AR
oz W 5700 F (arm) Foll 271E AT HETHAL
2] (dsterina pectinifera)®] A2 A7 }e] whE
TGF-B19] & k& 5745 A¥ 8ol A st 7t
oA 71 o] WdE= g ZRIgh up qlvt [22].
upeba] 2 Aol A= FA Aol gshE Aol sl
olnake] 4521 saponin T} -FAFSE A RS ¥EHSF A=)
= 8] T4 92 BV FE= TGF-plo] 71 Hol
)= 2243 $ 8o At B FEEs AR
of Aelate] Aol A& Ak o] g
H|akar, B3k 57 A F+E55 nebulizers ©]-8-519]
AdsEel SR EN AT ael # 7se] He Y
Ao It H APEe] T3 Wigkel ST o= QI
A B3] ofugt ks m|A=A] dopr izt sigitt.

2. 45 23y

2.1. Aok & A

H,0,, NADPH, thiobarbituric acid (TBA), trichloroacetic acid
(TCA), N-[2-Hydroxyethyl] piperazin- N'-[2-ethanesulfonic]
acid (HEPES), ethylenediaminetetra-acetic acid (EDTA),
phenylmethane-sulfonyl fluoride (PMSF)+ Sigma Chemical
(St. Louis, USA), ammonium persulfate, sodium dodesyl
sulfate (SDS), acrylamide, N,N,N',N'-tetramethylene-diamine
(TEMED), Bio-Rad protein assay kit<= Bio-Rad (Hercules,
USA), methanol, ethanol, tween 20> Merck (Darmstadt,
Germany)®] A& ARE-3SFATEH Z12]31 TNF-0, NF-xB,
Ix-Ba, B-actin, surfactant protein Al th$t &A= Santa
Cruz (Santa Cruz, USA), enhanced chemiluminescence
(ECL) western blot detection kit Amersham Phamacia
Biotech (Oxford, UK), EDTA tube:= BD Vacutainer
(BD Vacutainer system, UK), hematoxyline, eosin xylene,
autotechnicon, rotary microtome citadel-1000-> shandon
(shandon, Japan), marienfild histobond slide glass<> superior

(superior, Germany)°llX] T-J3te] ARE3FSIT

22. 42 9 HErA

B ATl AR 27 elvet sal (dE 234
darg]) AbellA AH T 574e] WA Zg 7 HET}
AV (Asterina pectinifera)©|th. tZFa- O 2= A TS
A8 FA 9 E7IAMY (intact starfish)S AFHE-8191aL,
AgTon: B IR Avele] 2ALY %, Qe o
ool A ARSste] TGF-B12] g eko] 7P H2- 8o]
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7d2kst B71A 1 (eight days starfish after arm cut)E A'H,
AN § FA0xE 5 Faslelo] YE Basisit.

2.3. BV 2

=71 FFE& (starfish crude extract, SCE)2] F=374
< Fig. 17} 2t} 24E0E A8 74 o2 2% 27K
of 4] &4 5 gdo] At i =THHIE A7 80%
e EmiE 40C, 15 pmollA 64K w3 F=3 5, F
Z&2 400 mesh, filter press = o133}l X33 7]
(Laborota 4000, Heidolph, Japan) = 50°C, 15 rpmel|4] 1A|7F
B FEIIALE FFES 54 11x7] (Neocool, Yamato,
Japan)Z &5 ¢Hd3] A|Asto] gt 1+ 4
st 20Cell A4t -, 34 2 gAste] pHE 742
Uk 2 | um filter (Whatman, England) % o{3}s}o] 213 e
ARE-SISITE.

24.9HA7) 22

gl KT & GollA AY4ket THIS (B2 8.0 mg, U FE
0.8mg/7IH))E ARE3ISITE 2] Thillely] 5= (cigarette
smoking extract, CSE)= 7] £13ll4 10718]2] EllE 7+
7} ALAZAA FEHARE F9 50mLe] PBS7F 501 Sl
© I UE FYAR = SAFIT o] o ThEef
7] FEES -20ColA] Bl om 0.22 um filter
(Millipore, Bedford, USA)Z o]3}3}o] o1& 100%= 31
ARE-8ISITE.

Freeze dried intact starfish powder 5 kg + 80% Ethanol (12 L),
Freeze dried eight days starfish powder after arm cut 6 kg + 80%
Ethanol (15 L)

Extraction (40C, 15 rpm, 6 h)

Filtration (400 mesh, nylon pocket)

Evapolation for ethanol removal (50°C, 15 rpm, 1 h)
Lyophilization

Starfish crude powder

Dilution with DDW
Filtering (1 pum filter paper)
Adjusted pH 7.4

Starfish crude extract for experiments

Fig. 1. Schematic view of the starfish crude extract preparation
process for experiments.

2.5. Ml Z2F R ARRZ

B 090 AR AT AR B4 A fobd £
IMR-90 (human lung fibroblast cell) 2= ATCC (American
type culture collection)olA] I8t} AlazaoFoll= 10%
FBS$} 1% penicillin/streptomycin®] 33718 DMEMUHA]]|
A 5% CO2EANSE] 37°C e, Fssllef7elA uidatoict.

26. A8+ L AF=A

AAEES 799 H ICR v~ (FHAF 33 905 ARESH
iom, A AR Ee]r a2l AR} (453 x 293 x 247 mm,
19L)&tel] Yol 157 27 AR sl A-8-A17T [22].
22y ulA] ARgst A ETS S99 SCEE A3k
o2 tjZ (Control), S5+ *]2]gt * (Sham), 3=%]
S 3 FA4] 92 SCE Al (Int), 2] 4 5 8
o] 738+ SCE A (8d), A4S A F4] 9 SCE
9} FAS A3t F (Int+SM), T4 &4 T 8o st
SCE®} S5 A2ldt ++ (8d+SM) 12]1 S (SM)
2 QI (Table 1). &2 AejolA] 52 591, 5
FAOoRE -, 0% ZF 1AM - 1270 EEdr]E
H FAAH O, SCE: oM golA ERlst 47 5%
(0.5% 3149%¥ 50 mL S7)E one-jet nebulizer (MIDAS,
H-30, Mega medical, Korea)E ©]-&38}o] A3 Ao |2}
3k 5908 AAEIC R oAE i e Fo SUAIZH

Table 1. Experimental animals were divided into seven groups as
follow

Group Treatment

Control no (only fresh air)
Sham  deionized distilled water (50 mL)

Int  0.5% intact starfish crude extract (S0 mL)

8d  0.5% eight days starfish crude extract after arm cut (S0 mL)
Int+ SM 0.5% intact starfish crude extract (50 mL) + smoking
8d+ SM 0.5% eight days starfish crude extract after arm cut (50 mL)

+ smoking
SM  smoking

2.7. In Vitro A

2.7.1. MTT 24J

5x 10%*celymL2] M¥EE 1% FBS7} g1 vix|oll -
AlA seedingdte] 16417t starvationA|Z] §-, CSES} SCE
= Agsilth Als G 2ol AT 96 well plate®
1 column (5-well)= TLsH 202 ARE381GoH 37C,
5% COqincubatorol|A] B35S, o719 0.1 mg MTTE
2} wellell 37kate] 3AIRE wiFslal MTTS $-eAA 873
¥ Zvlt (formazan)S DMSO%} EtOH7}F 1 11 4]91 g4
150 pL& F7Fste] 83iX1%1 5= ELISAE ©]-8-51°] 540 nm
o FEEE S

272. 4@ Y 5%

CSE®} SCEE AIRHNERE dAestal MES AT
RIPA lysis buffer® 1A]7Fs?F 74 3kA17] & Alitelst
3 AT IE d5eiglnl. Z2te] i A5 BradfordE
ARgste] Fekst & MTT 247 ez dd A3l A-g-
SHATE 10~20 pgs] TS 10% SDS-polyacrylamide gel
719502 23 3 nitrocellulose transfer membrane
o] HoJA|Ft}, @l zlo] o]H membrane =204 2A]
7t %9k 5% skim milk® blocking A7) 3, 12} 3|9} WES-
AFTE 12F SANEESES TNF-a (1 : 1000), NF-xB (1 : 1000),
Ik-Ba antibody (1 :1000)E ©]&3}o] 4 Col|A] s}wt
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<t etk 12F FAREESo] £ membrane-> 0.1%
Tween 20°] ¥31 Tris-saline (TBS-T) 402 AZ|sl 3
22k A (1 :2000)2 3|Aste] 241K FRF HEGSE 5 A%
3to] ECL detection kit RFAIA A¥E HAE3Ih

2.8. In Vivo A

2.8.1. Catalase E4=%

10 mM phosphate buffer (pH 7.0)]l 0.015 M H,0,& 7|3+
T 220l FE TS 7181 240 nmeld FdE

2.8.2. A H i} 25
AH3pkste] oJall AJ/d ¥+ malondialdehyde =782 913
Thiobarvituric acid-reactive substance (TBARS)E ©]-835}531
t}. 1 Volume sample®ll 2 Volume TBA-2<Y (0.375% TBA/
15% TCA in 0.25 N HCl)S 7}t 5 15~20% E<t S8
3lo] 213 thE 12.000 rpmelA] 1087 PARe]slar A=
NS FHalo] 535 nmolA 2] FHE (e=1.5%x10°M'em™)
= st AdIst A= vEiiv

283 g @ ug =3
In Vitro 37} FL3h, 12} A= SP-A (1 :2000)E 5
7} WESAI T

N

9. H9 JH 4 2

o] =70l PBS (phosphate-buffered saline), Zoletil, Rumpun
12:2 112 33 nFHAIE FARISITE rEAR $ &
AsANE= 71Eshl HE AE31e] Surgical blade (©F
o]g(F), No. 10)Z T 5 73 #2E 2248 45 F
3kl WH A 222 sonication buffer (50 mM Tris-/HCI
(pH 7.5), 20 mM HEPES, 1 mM EDTA, 2 mM PMSF, 1%
Triton-X 100)°l] %71 ©°} ultrasonic generator sonication
(US-50, Nissei, Tokyo, Japan)= ©]-83}>] 4 Cef|A] 23}
slo] RS Ak I F A= AR Slo] YAES
Fal G dS HeFsto] Akl S48 0% ARgetkal,
U A= 4CoA 15,000 rpm O 15%-7F LAl o
Felle -70Cel Batsio] Agle] AREsISIT

U o AN

2.10. Hematoxylin & Eosin stain (H&E stain)

o 2248 10% E2Te] 24 ~48A17F FHF 1 sE & A
sto] dAst =17)= #eb AFs3F7] (Shandon, Japan)&
AR v vkl E2& vhE9] Rotaly Microtom (Shandon,
Japan) © % 4 ym TAE A $ H&E 94 2ol wet
GAEIGITE s W AR Bk n] 7S ARg-ste] 1004

oA Algai3ict.
2.11. B4 A=

BE ST H+ TFEAE EAB 21, SPSS Ver
11.5 for WindowE ©]-83t0] F a3t FA12] A& Aldst
Aot BAEA 2ol= p<0.05%! A= 523t 2ol7t Q)
= Zo=w g3t

3. 89 9 g

3.1. N X =2 &3}

oR] A S T3 MTT assayollX] CSE®} SCEE 2|3t
$ LDspe 5743t A7 717 44§57} CSES] A9+
0.03 g/mL, SCES] 7%= 0.0006 g/mL o2 &el¥ 2t}
Fig. 23= CSE9} SCEE A3t § MTT assay& AH&-5}]
Alare] S g3ks gR1gk dajoltt. CSET-> Control ]|
vl3ll S35 dA%) FHashs 2le RIS (p<0.05).
kA 8d+ CSEv¥ Int+ CSET-2 CSEHUF 4571 5
7}ad.em (p<0.05), 8d+CSET©] Int+ CSET-¥r} A%
3] S7FIA (p<0.05). ¢l 8d FEFEC] Int FEEHT}
o] gt AlEe] Zgel] aatEdS o4 4= Q)

12 4 *

08

05

Relative absorbance

04 -

02 -

8d+CSE Tnt T+ CSE CSE

Fig. 2. IMR-90 cells (5 x 10*/mL) were incubated with SCE for 4 h
at 37°C, after treated with CSE. SCE : Starfish crude extract. CSE :
Cigarette smoking extract. Int: Intact starfish crude extract. 8d:
8 days starfish crude extract after arm cut. Data are means + SD of
six independent experiments for each point. *p <0.05 compared
with each group.

Comirel 84

3.2 Az dd g4 53

Fig. 3> SCE7} 5¥H AARIAR] TNF-o, NF-kB, Ik-Bo
ukglof| mx)= ekl tist A Atolct, Aol CSES}
SCEZ 717} A&]gt A3}, TNF-08} NF-kB2] 2&lo] Inti,

Control 8d 8d+CSE Int Int+CSE CSE
TNF-0 e o o S
NF-«B T ——
[c-Bo e S — —

P-actin - — O — — —

Fig. 3. The expression of TNF-a, NF-kB and Ik-Ba protein from
isolated IMR-90. Sample were separated by SDS-PAGE and
protein band were visualized by ECL. IMR-90 cells (5 % 10* /mL)
were incubated with SCE for 4 h at 37°C, after treated with CSE for
incubated times at 37°C, respectively.
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Int+ CSE, CSEv-2 Controli Bt} IA S718H93 01
8d+r", 8d+ CSET-=> 71¢] s} §iiTt. 1k-Boo] W &
St Control<, 8d<, IntwollM &= FL3HAl YERITE SEA|Rt
CSET-& 8d+ CSEv-#} Int+CSET-RHT} #A 5] 71453l
©om, 8d+CSE0] Int+CSET-HL} U] Hol WS ol
& 7 Sl o= 9% RSl dojub= TNF-a2} NF-«xB
o] WHZ71e} Ik-Bal] &7 Aol tiste] [23] 8d FE&
o] Int FEEHU} CSER Q%8 A5484S 1 ayxos
AAAY esA7]= AdS & = ST

3.3. 4|59 A3}

Fig. 4= AlRbel] Wi AEEe] AERisE el dio)
t}. ¥]SA7+Q] Controli*, Shamt, Int+, 8d-oll A= A4
Aol T7HE Belou, FATolMe 15 Tl 3243] Als
o] ZAE At (p<0.05). SMT-2 ~L o= A5 S7R=
AR O 8d+SMT Int+ SMT-S HaHF 07 Z7|shs
HATH (p<0.05). 1 5 8d+SM-2] A|F©] Int+ SMT-E.
o AdiAom F7HE o oS vER ] ekttt

12 —&— Control
——38d

— @ -Sham
- W -8d-SM

—h— Int
——SM

— A ~Int-SM

11

Relative Weight

0.9

0.8

0 1 2 3 4
Week

Fig. 4. After experiment, the weight of each mouse was measured

at every with the same time. The ordinate in figure is the relative

value which means the ratio of the control value to each group.

Data are means £ SD of seven mice per group experiments for each

point. *p < 0.05 compared with each group.

3.4. Catalase &4
Fig. 5% @Aks} @491 catalase®] &/4-S gRRIsH Ayjolrt.

14 *

12 |
1
08

06

Relative Activity

04

0.2

]

Control Sham 8d 8+SM Int Int+8M sM

Fig. 5. Relative activity of each group in catalase activity. The ordinate
in figure is the relative value which means the ratio of the control
value to each group. Data are means = SD of four independent
experiments for each point. *p < 0.05 compared with each group.

H]E-A2] Controli*, Sham+, 8d, Intr-ol|A Q] 4L
Z 2Jo)7} 1o, i) SMe] BAS 7hasith
(p<0.05). 8d+ SMT} Int+SM-S SM-Kth &4 <]
727F A% (p<0.05), 53] 8d+SM©] Int+SMl|
Hls 249 77t @4 A VR (p<0.05). 0]
AIR= catalase @] EAJo] #HASko]| ol THas]= o]
H o9} 2 ARE Rof T} [24]. wWEbA 8d F&
50| Int FEERT A3} §40] o) o B IS

u]3E o 5 9lrk,

3.5. A Qi3 4

Fig. 6= Alufe] A& arlst Ag 5745 dvjolo). 5
= ZSSE 71 o) A=l st A akeke] k= [25]
1 Aol STl SMare] Controli K.t} ##13] 57t
Ho] v = o ® SRIEITH (p<0.05). RFH 8d+SM
¥ Int+ SM SMrell Hlal] AA$E S7h= YERA|
o2kom (p<0.05), 53] 8d+SMo] Int+ SMH T} %2
ksl E A e (p<0.05). ©] 8d FEEC] Int
FEEET FACE T XA IES} 2G| gt o gt
g EARO 2 RE AxuS HEsh= S & 5 3l

*

Relative Absorbance
-
in

Control Sham 8d 8+5M Int Int+SM &M

Fig. 6. Absorbance of each group in lipid peroxidation. The ordinate
in figure is the relative value which means the ratio of the control
value to each group. Data are means + SD of four independent
experiments for each point. *p < 0.05 compared with each group.

3.6. @Y AJE 2| 3}

A 2] WA 2RI ASHES A M= F o3k AThS
e} [26]. Table 2+= SCE7F &)l m]A|i= & Ko
T+ 21 9= lymphocyte, neutrophil, monocyte, eosiniphil
< B4 Ayjolrt, v FAT 2l Control, Sham+*, 8d,
IntwrollM= 2 A3l 271 Ms ) Qloith. <! SM
< Controlel] HI3|] 7} Aol g3t T71E Uehl=
HH (p<0.05), 8d+SMY} Int + SM~> SMy™ Rt} 57k
9] Zo] Aglom (p<0.05), 3] 8d+SM°] Int+SM*
of Hlal T/l e & 7 AT (p<0.05). ©l= 8d
FEE0] Int FEEHT S 0% QIst Y53 neutrophil,
eosiniphil ¢ S71& A8l ¥ mab#Ql FAS 28+

oy el >~
TS % 5 ek

3. 7. 99 g4 &3
Fig. 72 ¥ %A o] TNF-o, NF-«B, Ik-Ba2} SP-A 2] 2
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Table 2. The effects of cigarette smoking and starfish extracts treatment on white blood cell

Lymphocyte Neutrophil Monocyte Eosinophil
Vaue STD Vaue STD Vaue STD Vaue STD

Con 1.00 +0.05 1.00 +0.11 1.00 +0.08 1.00 +0.05
Sham 1.02 +0.01 1.06 +0.21 1.02 +0.11 1.04 +0.12
8d 1.04 +0.09 1.02 +0.16 1.04 +0.11 1.01 +0.04

8d + SM 1.02 +0.07 1.19% +0.16 1.09 +0.05 1.14* +0.09
Int 1.08 +0.03 1.12 +0.08 1.15 +0.11 1.07 +0.10
Int + SM 1.10 +0.07 1.35% +0.09 1.29 +0.27 1.34%* +0.06
SM 1.19 +0.09 1.74 +0.18 1.72 +0.11 1.89 +0.08

The value is the relative value which means the ratio of the control value to each group. Result present the mean + SD of five separate
experiment. Data are means + SD of four independent experiments for each point. *p < 0.05 compared with SM group.

Y =5 gRlst Ao|t}, TNF-o, NF-kB ¥H&©] Sham,
8d<, 8d+SM-2 Controli¥} A9 FAHA el oL,
Intar, Int+ SMv=> 2K F7s19lom, SMao] 71 A
Z7Vskgiet. 9% WkS-ol A TNF-09} NF-xB2] 57}
thale] [23] 8d FEE°] Int FEEHL SMOE 91t A%
28-S slAl7 = AYS & 5 ) [eBog) SP-AC]
o] B]EAT<l Control, Sham+*, 8d-, Intoll A 212+
T3 o, Tl SMT-2 Control7-ol] B3l &#]3]
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Fig. 7. The expression of TNF-a, NF-kB, IkBa and SP-A protein
from isolated lung tissue. Increment of cigarette smoking and
starfish extracts with inhalation of seaweed extracts combination.
Sample were separated by SDS-PAGE and protein band were
visualized by ECL.
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Fig. 8. The H&E stain of pulmonary structure during 4 week.
Experimental group inhaled according to each condition for 10 h.
The samples were analyzed by analysis method as described in the
Materials and Methods section. Magnification is 100x%.

N

- 2



EHE SN2 FEE 0| SHoR Qs FEBu Eitst 40| St 373
QI 2218} 914kl F3EQl ALY} 3)ekA] 3%, ok 6. Gobran, L. I. and Rooney (2001) SA. Regulation of SP-B and

2 grso] Akl Xl Alrds IR 2Tk &
= 5ol Ao Qg T #l £ [6-8]2] Holel] ofw
—@l_ Ei]'ﬂ' o]‘—x]E 010]-501—1:]—

il 22 B FEES IMR-900] A2jst Az}
}_Z}iJ\P golo] 773t 7]'/\]":’4 ZZ25o| &) W] o
< B/ FEERT AESAL ST 9 A5 AlE
ZARRIAIRI TNF-a, NF- KBJ Hlfﬂ A ¢} Ik-Ba 3llE ¢

A= a3p7F ek o, o= 27k &4 &
B AARIAF [22]¢0] 2Jslo] & M‘ HLX] U H7Wﬂl i%
oM BETE G52 A9} sta ) @
ATk, w3 AEU-E EBFS HA ZZUJ ?ﬂgjoﬂ Jths]— o]
7 A8 [15]014 9} 2] F21 9 nebulizers 53l E7HA}
o 22E2 PRl A9 FUAN A3k, AZ, Pk
‘:‘jﬂr’ ]7\1J/1r/\]-§]. 1:]41“;0 HLd zx]al—z% tag]. 1;4 %o_ﬂ
A3 SP-A2) WRolA 24  selo] Afet 27}
7 ER0] &4 WA gk Brple] 2ERNC 9%
A%} 3L o T A0 vedt) =, B/l
4?51—5 o])\l-J/]_ Tl’/\}‘ﬁ]‘ /\]._n/] /H_l,ﬂ_J/]_ zz] T,___/\]— kol 80101
A3te E7A R F55°] TNF-o, NF-B2] ¥ 9 Iik-Ba
W3S AAlstel 5 Al AdE= SA=dEel 2F F
o] 7z Wiste} Ao m A Vs rae] IS A
skl @) A5 ARkl Stk 53], 2254 $ 8Y
o] Bt BrA kY FEEC] FHoE TSk AlEe] B
431 Sl W3t 9l HxEH o] FANR HE 31k
A A Wsth, AlEEe] AHaiskE oJAste] 24 7x
9]_ 7]%/] '5]—/\}/\4 ° Ox]/\]71 o7 0314 z]zsg‘g_ ohﬂﬂv_
207 AR —“5: A3 AsE Aest 27 R7F M
AREA A HlSsssh 528} gakE Ad RS Egkskal 9l
AA S QIR 7HA WA At 5ol Bite
A gkon, 53] e dwz2A H7|H 1 s ETRE
ASA| el digh fast Ed=Z AREsHo 24 HAAH Fob
7Kg =Y el AzEn

rﬁu

é_l

32

H

References

1. Sohn, H. Y., S. K. Kim, and K. H. Kim (1985) Anatomy of the
respiratory system. Tuberculosis and Respiratory Diseases
32:1-18.

2. Song,J. S.,Y.K. Kim, K. H. Kim, K. D. Han, H. S. Moon, and
S. H. Park (1989) The release of superoxide (02‘) from the
neutrophils in pulmonary emphysema patients associated with
long-term smoking. The Korean Journal of Internal Medicin
36: 453-459.

3. Kim, K. Y. (1987) Smoking and COPD. Tuberculosis and
Respiratory Diseases 34: 185-191.

4. Park, E. M., Y. M. Park, and Y. E. Gwak (1998) Oxidative
damage in tissues of rats exposed to cigarette smoke. Free
Radical Biology & Medicine 25: 79-86.

5. Notion, D. (2003) The Chemical Constituents in Cigarettes and
Cigarette Smoke: Priorities for Harm Reduction (A Report to
the New Zealand Ministry of Health) Manager. Environmental
Health Effects Programme, ESR.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

SP-C secretion in rat type II cells in primary culture. Am. J.
Physiol. Lung Cell Mol. Physiol. 281: L1413-L1419.

. Bridges, J. P., H. W. Davis, M. Damodarasamy, Y. Kuroki, G.

Howles, D. Y. Hui, and F. X. McCormack (2000) Pulmonary
surfactant proteins A and D are potent endogenous inhibitors
of lipid peroxidation and oxidative cellular injury. J. Biological
Chemistry 275: 38848-38855.

. Subramaniam, S. J., A. Whitsett, W. Hull, and C. G. Gairola

(1996) Alteration of pulmonary surfactant proteins in rats
chronically exposed to cigarette smoke. Toxicology and Applied
Harmalogy 140: 274-280.

. Jorge, P. (2001) Inflammatory pathway in atherosclerosis and

acute coronary syndrome. Am. J. Cardiol. 88: 10-15.
Pikarsky, E., R. M. Porat, I. Stein, R. Abramovitch, S. Amit, S.
Kasem, E. Gutkovich-Pyest, S. Urieli-Shoval, E. Galun, and Y.
Ben-Neriah (2004) NF-kapppaB function as tumor promotor
in inflammation-association cancer. Nature 431: 461-466.
Kang, J, H. (2004) Studies on the Anti-inflammatory and Anti-
metastatic Properties of Soybean Saponins. Master. Thesis.
University of Ulsan, Ulsan, Korea.

Yeul, N. K. (2002) Clinical application and efficacy of Korea
ginseng (Panax ginseng C.A.Meyer). J. Ginseng Res. 26: 111-131.
Shin, J. Y., E. H. Choi, and J. J. Wee (2001) The difference
ginsenoside compositions according to the conditions of
extraction and fractionation of crude ginseng saponins. Korean
J. Food Sci. Technol. 33: 282-287.

Lee, D. W., H. B. Sohn, H. B. Lim, and Y. G. Lee (1995)
Antioxidant action of ginseng: an hypothesis. Korea J. Ginseng
Sci. 19: 31-38.

Jung, H., S. K. Kim, S. K. Kim, M. Y. Seong, H. J. Kim, J. F.
Xeu, and Y. Y. Kim (2004) The effects of extracts from ginseng,
wormwood and pine needle in pulmonary structure and anti-
oxidant enzyme in smoking. Korean J. Biotechnol. Bioeng.
19: 138-142.

Hideki, K., H. Kenji, and A. Seiichi (2006) Characteristics of
carboxypeptidase B from pyloric ceca of the starfish asterina
pectinifera. Food Chemistr. 95: 264-269.

Hideki, K. and H. Kenji (2002) Isolation and characteristics of
trypsin from pyloric ceca of the starfish. Asterina Pectinifera
Bio. and Phy. 132: 485-490.

Hideki, K. and A. Seiichi (2006) Characteristics of phospholipase
A> mutant of the starfish asterina pectinifera. Enzyme and
Microbial Technology 40: 461-465.

Bottner, M., K. Krieglstein, and K. Unsicker (2000) The
transforming growth factor-betas: structure, signaling and roles
in nervous system development and functions. J. Neurochem.
75:2227-2240.

Dunker, N. and K. Krieglstein (2000) Targeted mutations of
transforming growth factor-beta genes reveal important roles
in mouse development and adult homeostasis. Eur. J. Bioche.
267: 6982-6988.

Linkhart, T. A., S. Mohan, and D. J. Baylink (1996) Growth
factors for bone growth and repair: IGF, TGF-, and BMP.
Bone. 19: 1S-128S.

Sung, M. Y. (2003) Effect of Injured Starfish Extract on Growth
Factors and Cell Proliferation. Master. Thesis. Kyungpook
National University, Daegu, Korea.

Jobin, C. and R. B. Sartor (2000) The IkB/NF-kB system: a key
determinant of mucosal inflammation and protection. Am. J.
Physiol. Cell Physiol. 278: C451-C462.



374

Korean Society for Biotechnology and Bioengineering Journal 27: 367-374 (2012)

24.

25.

Odajima, N., T. Betsuyaku, K. Nagai, C. Moriyama, D. H. Wang,
T. Takigawa, K. Ogino, and M. Nishimura (2010) The role of
catalase in pulmonary fibrosis. Respiratory Research 11: 183-196.
Negre-Salvayre, A., C. Coatrieux, C. Ingueneau, and R. Salvayre
(2008) Advanced lipid peroxidation end products in oxidative
damage to proteins. Potential role in diseases and therapeutic
prospects for the inhibitors. British Journal of Pharmacology
153: 6-20.

26.

27.

Yang, Y.J., Y. C. Hong, S. Y. Oh, M. S. Park, H. Kim, J. H. Lee,
and E. H. Ha (2009) Bisphenol A exposure is associated with
oxidative stress and inflammation in postmenopausal women.
Environmental Research 109: 797-801.

Walker, M. G., J. M. Tessolini, L. McCaig, L. J. Yao, J. F. Lewis,
and R. A. Veldhuizen (2009) Elevated endogenous surfactant
reduces inflammation in an acute lung injury model. Experimental
Lung Research 35: 591-604.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


