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o AWHEE—F DUE## (Katsuwonus pelamis) BHANEE Ry J5UR > SHHEERR R I < IR IHTY
fE# (SJH-lip.) » SELUIEZBE (Lipopolysaccharide, LPS) #3832 Bl EWgAfie (MH-S) 25
DIGFAt STH-lip. #FRETHER LI - 551 - LLIETTHS < L E RSRBRE LR (aSTH-
lip.) » AN SE - DIRFAE DK - %R 1E MH-S g L - L 111 - 333 ug/mL SJH-lip. FHJE

HHAH o TTEESEERRE LPS F5 L S SIS IL-1B ~ IL-6 ~ TNF-a 2433 (p < 0.05); 2L 0.1-1
mg/mL SJH-lip. FepEH#% » HIA]EE2420% LPS 3% IL-1p ~ IL-6 J TNF-o {ild] mRNA %I &
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AR AR - RE B i L B A A 2
RAESIENGHIN - 2 FHEE HEEA R
(Shapouri-Moghaddam et al., 2018) » 2 TERGE;
I A 2% 2% FH B 12 MK Y 7 SR IE © Huynh et al.
(2002) frEfPIEEEH - FH LPS FAEE B fiiH
A > FIREDR Jurkat T cells 2 JA RS - %
R R T I R e i 2 S 30y 1 28 AR A B
FRO0 VN SR SR SRR B 52 - TiE
RO A BRI A A I i Ae %
S U R A R K- (TGF-B) - [ATi 3 2 4% i
THFEERIITER] - 5351 > Lee etal. (2012) 1M
FHRAFZEH$EH - DURER#EE (Bleomycin » §i#
it EE) JERR BBy [BMEER e
EIFER » TSRS MEIESY (ultraviolet irradiation)
JHH Jurkat T-cells Fifr 8 A4E YR NG - BE AR AT
Bleomycin FYZ R illg A - St E gt o3
WA T H B 4R £ K (hepatocyte growth factor,
HGF) [ifggaR - ik EmEEeES -

o IRGR AT Y P 2 A A ] s A 2 325 S A A
F5E F 09 ok i IR B 4> - BE TR R OB I R
(phosphatidylserine, PS) » PS fEHIIZ LR TR »
A P M 2 IR i - I3 Veat
me” ZENG% - HEEEHIRHES - R R ERR &
SEAEHRTE B EZEER (efferocytosis) (Fadok et al.,
1998; Takaoka et al.,2014) - PS 2 —FEEY & FEIAY
BENRE - R EALHI S B R S ke — - SER
ARG - BAMTZEU S B IR - Sl
JEGANEHS - EBE PS HHEE RSB R RImAEERE
CHIRE > SEAERTIE (LPS 3B s et e 2%
R) (F5F, 2017) B (F SGRIBFHEEIY)ERE R
) (Kao etal., 2018) ‘Ehgrh » L3 B iR fa Kkt
FE MRS BRI R B2 DR -

AWFZEH A LPS SR i ERRHi (MH-S)
R PG FAUEBIEE (SIH-lip.) B il
o275 B FET MH-S i 209 3t 5L
ETTRZERFE LR - K STH-lip. B R RIE REfE
FAEEMIENE (aSIH-lip.) 2Rk A - FLL
LPS F5E MH-S #54% » ¥k aSIH-lip. BH57/8E
AR R IR -

FORHEEL 5 ik
— bR

(—) BEBRERR

I8 (Katsuwonuspelamis) SEFH 7K 7 Bt
SHERHERE A TS LR -

(Z) #BRRER

AREA BB < MR 7 il H i T2E0T 52
FTAE IR IR AF S 7Erfuly (BCRC) « MH-S ]
fd (BCRC60419) f%H & Elifivt by O il
oy AEIRARZE IR 40 (SV-40) LRI
AR -

(=) SERFAE

(b 2245 H7 8% il B Sigma (St. Louis, MO,
USA) - fiifuitEags L& H GIBCO BRL (Grand
Island, NY, USA) » #AHRIEER B & IL-6~
IL-10 ~ TNF-o § TGF-p ZMFEfilfEE R&D
system Inc. (Minneapolis, MN, USA) -

(79) FB{LhHase

R ERERR AR A R DCI2V BEE
f ~ e RN ~ 2.4 MHz R EIFE (LS -
JIE 7K IR - WB-P2424D BREIISHHSEAORL - i |
HHRRS B AR S Ry TR LR - 1 eI e
BhidFr 0 AR 110 fRFFAURHE 24 (RFF > 0.55 485
HIREIRAHLE N - A4 mE 2.4 MHZ (Y55
TR RER SRR R - TR RSB
#J 5 um WY7KFE - [FRFRRIEIY ZKAHARIY STH-lip.
FEE /K FE125% » JEEK aSTH-lip. -

= R

(—) KERBEEZIRHMIEESE

BRI ZEH /%22 Hwang et al. (2011)
Akbarzadeh etal. (2013) 5% - #§ZELZ STH-lip.
RS SRR -20°C » MR EERRTRSRE
12 mg SJH-lip. » A 4 mL #&[f1{F DMEM £5&
o DFRABITREERERKE (UP-100H
hielscher, Teltow, Germany) fAvk FZE % 10 min »
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Ll 0.45 um $+EEJERE (Merck Millipore,
Bedford, MA, USA ) &g -

(Z) DTEISEERD

2% Kaduce etal. (1983) - FFIESAERH

& BT SR AR IO 5 S MR A b 2 20 AT B2 i ST 2 e

BB - Hbh & @ik (high
performance liquid chromatography, HPLC) Z &
RIS KO EEIEEIR &%) (phospholipid
mixture) (Sigma P3817) Jz PS (Sigma P0474) » 43
BIREFE 10 mg KT BEFREEI 1 mL Y ZEER
J2 2 mg PS % | mL %% - P ERSEIEVS A
12 1IRAT #2022 pm $HEEIERS (syringe filter)
PR TERRHERR -

HPLC %#fcks JASCO PU-2089 plus fiéy 20
ul iR fHl#s ks Shimadzu SPD-6A 2 UV
fEtmas » 34T 202 nm WRIBGRR - TR PERIAE 2
mL/min » FHEFUEESIEE Ry 70 MPa » B E)HH
Ry ZHE © HEE © TREE =100 : 3 © 0.05 » [E5EFEEE
FH 53 M1 HPLC & F By Kromasil (4.6 X250 mm)
60-58i » 73T E—ARALIRFAT Ry 15 - 30 min - DANZ
1T8%¢ (EC2000, Analab corporation, Taipei, TW)
W SRR SRE ST ENER

(=) RIE aSH-lip. HIEEAR/

HFCHTFTEC S STH-lip. RFR - A HR
AL o B B IR R A R M 1R AR
aSJH-lip » DARYIEEE R aSTH-lip. % - F| g
PR THS LR SRR B LI & 1 Zetasizer
Nano-Zs (Malvern Instruments, Worcestershire, UK
and Zetasizer software 6.30) #E{T434T » BRI
aSJH-lip. BRIFIINAPZE AR St -
SERFHYIRIE R EAE 37°C 1SN RS B e - i
¥k aSJH-lip. Kz #8 K/ ~ KL 18 20 B R &
(polydispersity index) [z F[AjE {7 (surface zeta
potential) °

() BERIE R RERERE

¥ MH-S fHIER 10 cm B282 0 > DIESH
10% (v/v) B5LZEINE DMEM £%285% (Dulbecco’s

Modified Eagle Medium, Gibco, Life technologies,
USA) BEEsHe - PR HH e A M B 2 IR
H1 (37°C> 5% CO,) - HHE B » 5x10° cells/mL
PR 6 B 12 FLANES SRt T I RG R GRY
3hr) £ - BEERAMENET IR AL - BHREH 0.12 -
I mg/mL HEEEIERERTEEL - Wt 37°C £
% 3 - 6 hr FHHIIEIEIRIGTR - BERAR B IE
IR EE RIS HEAEE | pgml
LPS 2SI R R - SRS 12 hr BRI
J B3R - EETTHER S MR (IL-6,TNF-a,
IL-1B, IL-10 and TGF-B) ¥REEHIE - Nl
IA MTT GRS A RIS =R A A E A
P PR AR A T -

PRI I A M E S - BB 3 mg/mL
STH-lip. - 3 A fif & F2 /LA EE S aSTH-lip. - FIIF
50 mL HECVE R aSTH-lip 5 & 2x10° cells/mL
MH-S HHffeRE T 12 FLATIR A L 1 mL-
R AR 22 - B UK 0.5 mL aSTH-lip. [BIHi
HEARTEMPEE 6 hr 37°C > 5% CO,) & -
PRI 1 ug/mL LPS 7 fEME R B AL LA 3% 12 he
WA 3 - T T RERR S MR o T -

(h) fBREERI M

WA EIfRR - N AN A MTT 34
B (100 uL > 0.5 mg/mL) 3- (4,5-Dimethyl-2-
thiazolyl)-2,5-diphenyl-2H-tet  razoliumbromide
(cat no. M5655, Sigma, USA) » 2L ELISA reader
(ELISA Reader Biotekinstruments, E1x800, USA)

faill OD 570nm R EAH -
(70 A ABRRHBIRAR DT

fH BE A i & (IL-1B, TGF-B, IL-10 and
TFN-o) #2 & DL B 38 9 9% 70 i & |l €
(Quantikine, R&D System, Minneapolis, MN,
USA) - #5E SR S HllIEER L capture §i#8
RS 96 FLAR » HIRSRINERAEREER » DL wash
buffer YL ==K > A 300 ul Blocking E (1%
BSA) DUHEWmARMDTHERYES, - fEH 1 he 8%
Fx - FELL wash buffer PRk =2 » @R
GHIRE_ B3R » RRAVERELIIA 96 FLER - {EF] 2 hr
BB BRI K > wash buffer BRIk =K » FFLL
detection PLiE{ERI 2 hr » FEERF KT~ detection
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Table 1 Primers used for quantitative polymerase chain reaction (qPCR) in this study

Name Sequence (5’ to 3') (?lezei) MeIEOTCe)mp. Reference NCBI ID
mGAPDH-F GGG TTC CTATAAATACGGACT GC 23 55.2 Niven et al., 2015 NM_008084.3
mGAPDH-R ACC ATT TTG TCT ACG GGA CGA 21 52.3
miL-1B F GAA ATG CCACCT TTT GACAGT G 22 529 Wei et al., 2015 NM_008361.3
miL-18 R TGG ATG CTC TCA TCA GGA CAG 21 54.2
mCOX-2 F TGA GTA CCG CAA ACG CTT CTC 21 54.2 Wang et al., 2012 NM_011198.3
mCOX-2 R TGG ACG AGG TTT TTC CAC CAG 21 54.2
miL-6 F TCC AGT TGC CTT CTT GGG AC 20 53.7 Wang et al., 2012 NM_031168.2
mlL-6 R ATGTGTAATTAAGCCTCCGACTTG 24 53.9
miNOS F CAA CAG GAG AAG GGG ACG AAC 21 56.2 Wang et al., 2012 NM_010927.4
miNOS R CGT TTC GGG ATC TGT ATG TGA 21 52.3
mTNF-a F TCT GTCTACTGAACT TCG GGG TG 23 57.0 Wang et al., 2012 NM_013693.3
mTNF-a R CAG GCT TGT CACTCG AATTTT G 22 529

Piid » B INASZEETE tetramethylbenzidine
substrate (NeA-Blue, Clinical science products Inc.,
USA) TR - iDL 2N fifd Ik 2 e
FIFH ELISA reader {83 OD 450 nm WGAH @ 5
eSS AR YE S LA F AR HERR L [ - SRS
FRAVR L AR RIREE -

(T) BXBEERRIZD

BN Eimmez - #iLL PBS 15 8E1% - #ll
L RNeasy mini kit (cat. Nos. 74104 and 74106,
Qiagen, Hilden, Germany) ZZHUHTNI RNA - g0
350 uL RLT Buffer YAfEATIE » SIMA 350 uL 70%
ethanol » ¥R G 1% » KHEEL 700 uL AYRZERZEHY
WS AL AR - LA 8,000 rpm B.(y 15 sec
% BRI EFEPIFE NI 350 uL RW1 buffer:
8,000 rpm FfELa 15 sec » FEERIEMR » EAAMIA
80 pL DNasel buffer (DNase I 10 uL+RDD Buffer
70 uL ) - =3 NER 1S min > S E A RIERZE
(DNA)» #HIAZ24h 350 uL RW1 buffer » 8,000 rpm
B0 15 sec » FEERIENR » %0 500 uL RPE Buffer
8,000 rpm /(s 15sec » FEERIEI - FFRESIN 500
uL RPE Buffer 8000rpm Hf.[» 2 min » FEFRIEIR »
B B BSET  E CRE » BE O 2 min f26EE
FERZ - BTEEE 15 mL BERTE BRI
30 uL RNase free B H,O»8,000 rpm (s 2 min>
Ish534h 30 ul RNase free 14 H,O - 8,000 rpm 5
0 2 min BLEEHN RNA [EER o D) Protech MMLV

reverse transcription kit (Sa-RT-KIT, Protech, TW.)
¥t mRNA #8 cDNA » BfBLUYEEE% cocktail buffer »
TMNETEAGVE - BFE 10 uL - JRI0 10 pL AR,
RNA 2R &% B _EZLL PCR machine T
YiEgR » 25°C 10 min » 42°C 60 min » 70°C 10 min

20°C S min » 5EY - MH-S #lifflas 2 et Eah 2 B
il mRNA ##EREE cDNA 1% - 1] Topical
Thermocycler (Biometra, Gottingen, Germany) 1if7
fid & LightCycler FastStart DNA Master SYBR
Greenl (Cat. No. 3 003 230, Roach, Sydney,
Australia) Z3E & PCR Z{A(] - PCR [ FERERERL Ky
20 uL> 9 10uM 2 3HE SFEIKS |7 #] (Table
1) % 1 uL GERERs 0.5 pM) ~ 10uL fafEREREZ
FastStart DNA Master SYBR Green Master L)%
8.8 uL cDNA & - JEMR{E Ry (1) Denature :

95°C 10 min ; (2) Cycling : 95°C 10 sec ~ 58°C 30
sec FE1T 40 fEEER 5 (3) Melting : 95°C 10 sec ~

65°C 6 sec & » LU TS 1°CHUHRIGE MR
2 95°C ; (4) Cooling : Zf - IERE AR ILX
FFEE AT Cp {HEL Tm Hi#R (melting curve)
HYTHERR A (Tm) EAVERTR - SBR[

60 min °

(V) #Rst

LA mean £ SD 7R » $RHIERE KRS BEHTET
F71% (Duncan’s multiple range tests, DMRT) {77
SIS BEE/KHEE Ry p<0.05 -
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Table 2 The percentages of different classes of phospholipids among the total phospholipids extracted from skipjack

tuna heads
No. Phospholipid class Relative ratio of total phospholipid (%)
1 Phosphatidylinositol, PI 4
2 Phosphatidylserine, PS 14
3 Phosphatidylethanolamine, PE 50
4 Phosphatidylcholine, PC 20
5 Others 12
Foh BB 3 Ay SHJ-lip. fEFl 6 hr % » 2EEEHH 1 pg/mL LPS 3%

— ~ SJH-lip. BT

SJH-lip. Z£HW#% » LA HPLC-UV S leE
HHRS3N Table 2 Pz o A5R0E & IEAERY BB FE
PI ~ PS ~ PE ~ PC J Lyso-PC MB35k
2.40-2.50~3.16 -3.22~3.95-3.98-6.28 - 6.32 J
10.40 - 10.52 min » STH-lip. ZZH{¥F PI~PS~PE~
PC e HoAthZ el Taiteiia 701 » 70 il SR miE e 4
14~ 50 ~ 20 J% 12% - R FREHAEA BN E &
A PS 43F i PS 4345 S B iR
T E PS XA E E KE&KMEH
(macropinocytosis) z{f A AR R B IR
## (Hoffmann et al., 2001) » 53— TR ©
RISAR BRI CORERIBHIIG) feamafiH
PS TGRS AR AR AR - RESRRENE 208 -
B MEWKYE I K v TR MBI
25 K M M # % (De-Simone et al.,, 2002;
Hashiokaet al., 2007) - EM@E %52 (Kao et
al., 2018) A E fik fo Kz Fr 28 U SR R B 2
H PS 531 » BIRRFALIETE 2% - TREER R
FFHETHE 2 | 252 B EWRHIPR RAW264.7 (1Y
BERIE o [KILLHER R S GAE HE R v] REF i
Bl E RN 2 R SE -

=~ SIH-lip AEZRINERANERIN LPS Hebss
fif ¥ MH-S Ml AR Z s 2

SIH-lip. ¥ MH-S HUAMHNIEEMEAN Fig. 1A Fip
78 Ui 250 ng/mL Dexamethansone » %% 12 hr
FEEEGKT 25% 1y MH-S #iiiEE; - 55N
33.3 - 300 pg/mL [y SJH-lip. £53% 12hr %> MH-
S MG AFRMERIAE 93 - 95% - E—T RN

EEEAR  FEHA0 Fig. 1B > JS 111 - 333 pg/mL
1Y STH-lip. Ed LPS H:E5EAAN - AHE R SRS
B 1 png/mL LPS FHEZE MM - HFRE R
B (p<0.05) #EH MH-S #H AR R STH-
lip. 2% > FTRERKE) NS RARIRRER] - fE
EEfF R TT o KB 250 ng/mL
Dexamethansone Ed LPS :EZ84H » R TNKE
T 30% » FoRENI 250 ng/mL Dexamethansone ¥t
MH-S AR AR LEE IR RE I - B B
S ARAEENYIN R - MR R — R
Rt - AR R AL 3 - 5% 0 2
FifE AR PO MIIR RIS —BRER (Laskinet al.,
2015) < JeRAIIFSECEEE SQ-lip. ELAFFHIEE LPS
Firifs s RAW264.7 HHRY 8% R I - WREHSAE
fit 7 B (carrageenan) G5 2 BT iR
(Kao etal.,2018) » HALHIFTHESK B HERE M CHl
5 | B IR M A A T W 24 P S 1 B i e 3 2
(Birge et al., 2016; Kumar and Brige, 2016) » £
LA S B A 1 BRI B 2 P AE R A e
HYS AR - BR T kR 2 AN e R YR A
Mo B I % I AR PS 431 « ARBHFEHIH
& BRI Y BRI AR MH-S By ~V-22 - 585 STH-
lip. ZERER BIAEME LPS 3535 MH-S Hy#E% -
T S0 M L0 DR I I P B4 STH-lip. % LPS 5%
BfiRmy ERHIE MH-S JREARER A
i

= SJH-lip.%} LPS 35tk MH-S #Hif153
WS RAHBRGR 52

DIAERERE SHI-lip.BY, Dexamethansone BRI
MH-S #fififd 6 hr £% > F¥LL 1 ng/mL LPS 353 12 hr
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Fig. 1 The cytotoxic effects of SJH-liposome on MH-S cells as indicated by (A) the cell viability
of MH-S cells pretreated with SJH-liposome (SJH-lip.) or dexamethansone (Dexa.) and subjected
or not subjected to LPS treatment (B). The cells (8 x 10° cells/mL) were incubated with the
indicated SJH-lip. for 3 hr, after which they were subjected or not subjected to treatment with
Tug/mL of LPS treatment for 12 hr. The cell viabilities were then assessed using MTT reduction
assay. The results are expressed as the percentage of surviving cells over control cells. Each value
indicates the mean = S.D. (n=3). The values with different letters are significantly different at p <
0.05 according to Duncan’s multiple range test (DMRT).

AR B3R > ATl 3 AR IL-18 J& o BESR SIH-lip. BEURFARE(E 3 R AMANHEE IL-
IL-6 K7 TNF-o 2 (Fig. 2) » 455289 > MH-S 1B ~ IL-6 Jz TNF-o HYRESRA K 250 ng/mL K9
FIBIAE LPS 3F3E 4% » flifHh 1L-1B (Fig. 2A) ~ IL- Dexamethansone FI%% > {5 /€ LIBEER STH-lip 7530
6 (Fig. 2B) Jz TNF-a (Fig. 2C) JREEEFHIRAR N ; Efi#I] LPS 3535 MH-S AR 0978 ) - 2K
FLEH 250 ng/mL /9 Dexamethansone &Y, 12 - 1BEERRY)ZE BRI ZE R ] - Keeler et al. (2019)
333 pg/mL (g SJH-lip. » QI AERAZE FIEEHT N - U — iR R AL EWIST (Brevenal) 7

IL-1B ~ IL-6 J¢ TNF-o =R {3 KHINEERAVER it B (MH-S) EEAJIERIIIC IR
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Fig. 2 Effects of pre-treatment with SJH-liposome on the secretion of pro-inflammatory cytokines by LPS-induced MH-S

cells. Inflammatory cytokines including IL-1B (A), IL-6 (B), and TNF-a (C) were analyzed. The levels of all of the cytokines

were respectively determined using ELISA kits according to the manufacturer’s instructions. Each value is expressed as
meanzS.D. (n=3). The values with different letters are significantly different at p<0.05 according to Duncan’s multiple

range test (DMRT).

J110.1 nM 1) Brevenal (L& ¥#38 B> LPS #5
B MH-S a5 TNF-a o @5 1aRE KRR »

n-3 ZIC AN RERIIR G S A I E A I RE N RE
2 1 A Hf 75 B LR G 3R (protectin) ~ £E fif R
(resolving) HYMEARIFR} » Kl A BRI TS
KA REE - STH-lip. EFIF/KEN TRIEYE

J5 > R R A B LrRRAE e - Ak E
SRR IR E 73 7T A S E n-3 REEFIEN;
% > REFR Ot RIS A BB R R - FEFRAMAIRA
gernitt—& B4 STH-lip. BUE B g i iiens » 1)
RV R IR Apoptotic body » HEFMEAER
HREEY PS S ENGIMNEA As S g bR -
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Fig. 3 Effects of pre-treatment with SJH-liposome on the inflammatory gene expression in LPS-induced MH-S cells. MH-
S cells were pre-treated with the indicated concentrations of SJH-liposome (SJH-lip.) or dexamethansone (Dexa.) for 6h
and then induced with Tug/mL of LPS for an additional 12h. The mRNA expression levels of IL-1B (A), IL-6 (B), TNF-a
(C), COX-2 (D), and iNOS (E) were analyzed by real-time PCR. Data represent mean=S.D. (n=3). The values with different
letters are significantly different at p<0.05 according to Duncan’s multiple range test (DMRT).

T LB 3% S HIRR T - Stokes et al. (2016) 7EHF
72 \JH B & (human-rhinovirus) 5 [#8 %% & K
JEF - BteHEH PS IRIEREA BN AR R &
TRREITEEIPRGER KBS » KIEES n3-1
EUAIAGGERRY STH-lip. N T B pcfst RevE A
Nerr B IS 2 1% - R B BRI A A e B
BB 38 SAR AR i ] LA A 1 (RO

VY ~ TR B B A RS STH-lip. B
LPS 38 vl EREHI A R AH AL
W2 5

SRR IR & BoRiffe 0T/ mRNA

JE K > ARERES STH-lip. 275 R I 288 AR AH R
mRNA HFRBAGRIE (5 SR » FEREDR
IL-1B (Fig. 3A) ~ IL-6 (Fig. 3B) ~ TNF-a. (Fig. 3C) ~
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Fig. 4 The in-house fabricated ultrasonic nebulizer is an aerosol generator (A) that was used to produce a stable aSJH-
liposome. The size distribution of the aSJH-liposome in recovered aerosol liquid in terms of Z-average diameter was
measured at 92.7 nm by the Zetasizer (B). The microscope photos show that the MH-S cells engulfed the aSJH-liposome.
The control group (C) and experimental group (D) were absent or present, respectively, in 3 mg/mL of aSJH-liposome.

The arrows point to the increased accumulation of the liposome in cytoplasm. Scale bar = 20 um.
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Fig. 5 Effects of aerosol SJH-lip. (aSJH-lip.) on the secretion of inflammation-related cytokines in LPS-induced MHS cells.

The cell viability results show that no significant cytotoxic effects were observed in the MH-S cells treated with the

indicated conditions (A) for 12 h. The levels of inflammation-related cytokines in each group were analyzed, including

the levels of IL-6 (B), TNF-a (C), and TGF-B (

D). Each value is expressed as mean+ S.D. (n=3). The values with different

letters are significantly different at p<0.05 according to Duncan’s multiple range test (DMRT).
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ABSTRACT

Pneumonia is the third most common cause of death in Taiwan, therefore, it is important to develop healthcare
products that can better support lung health. In a previous study, we derived an apoptosis-mimicking liposome
from squid skin called SQ-liposome, and found that it had anti-inflammatory effects on RAW264.7 macrophage
and BV-2 microglia cells. In this study, another liposome derived from bonito (Katsuwonus pelamis) head
phospholipids called SJH-liposome was prepared, and the anti-inflammatory effects of this SJH-liposome on
murine alveolar macrophages were validated. Furthermore, a novel aerosol form of this SJH-liposome (aSJH-
liposome) was manufactured using an in-house fabricated aerosol generator. In order to investigate whether the
anti-inflammatory effects still existed after nebulization of the SJH-liposome, the effects of the aSJH-liposome
were also tested. According to the results, pretreatment with 111 - 333 pg/mL of SJH-liposome significantly
suppressed LPS-induced pro-inflammatory cytokines (IL-1f, IL-6, and TNF-a) secretion in MH-S cells (p < 0.05),
while pretreatment with 100 - 1000 pg/mL of SJH-liposome also showed remarkable down-regulation of
inflammation-related mRNA expression levels, including the expression levels of IL-1p, IL-6, and TNF-a (p <
0.05). In experiments mimicking lung absorption, after being treated with 3 mg/mL of aSJH-liposome, MH-S cells
exhibited effective decreases in the secretion of LPS-induced pro-inflammatory cytokines, including I1L-6 and
TNF-a (p < 0.05), and a marked increase in the secretion of the anti-inflammatory cytokine TGF-f (p < 0.05).
Based on these results, we concluded that the aerosolized liposome that we prepared from a phospholipid extract

of skip tuna heads can act as a novel biomedical product supporting for lung health.

Key words: lung health care, alveolarmacrophage, aerosol liposome, apoptotic mimicry, fish processing

byproducts
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