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c}ﬂ A%(nonalcoholic fatty liver disease, NAFLD)2 X Eo| i FHT FEEZ SV F4

= 30%9 717e FHES BHola Tl (Kang Y. et al., J Korean Med Sci 2018;33:e109).

2 F F5E ol @] wAe 4 9-E A (nonalcoholic steatohepatitis,

o S FHES 1.5-6.45% Aotk AW GAS AX RIS WS, AEY

o= HPd F Qo olfolx Gy T vhde FHF LA AdaRAdgo R Qg AMYE FheF #-
Ho] glo] A=Al X 77} BR3t) (Chalasani N. et al., Hepatology 2018;67:328-357).
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o
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o
o
X
19

P

p)

<4 AR AFe] F8 wAAV|AS AEd A, g3 FHE AER

M. et al., Journal of hepatology 2012;56:291). A& %34
L} —’FXVZ:“H]E, Y3 5o WA MEEo] dF WS e *04?113}. 53]
palmitatex= A MEZA L FFF AR} (tumor necrosis factor-a, INF-a), S1E|FZ1-6(interlukin-
6, IL-6)9F #& Afe ]Eﬂ% A FE &8 AT JdEd AFEE % (Ajuwon, K.M. and
Spurlock, M.E., The Journal of nutrition, 135:1841, 2005). 2] A|WAFe 7rellA JNK (c-Jun N-terminal
kinase 3), NF-kB (Nuclear factor-kappa B), ERK (Extracellular signal-regulated kinase)< <QAt3A]A
XA (BR) o MEZ=gol 7lsdolet oF vhES Sl NAFLD o RS fF=drt (Wei, Y. et al.,
American journal of physiology. Endocrinology and metabolism 291:E275, 2006).

Fi

SR ol A7 Hetmey Awrkel WIS FEE WHAA Eaglon wgmesy AYzrase] A
2 S S0 we oAl Ea g Aol =¥ Ad JAART SR HARHE e &
e RGP he APEY GFEE SehAY)4 Ragon A HH ANENE B HIEE o
A4 Agel d ol 2ed om wolnh oud AmA Awel Av % FAE wdzeH Azt A
Aol Ug FAYBHA uAUZ] 08 WAAA @ A 7Ee AnAZe] A% AW AHL v
U EAAseY RS 489 4 2Q0) Mo Azun, vebd AR g4 wE 2 olE 9 &nA9

¢, Milk fat globule-epidermal growth factor VIIT (MFG-E8) & ZHFEEolx A= v¥dd 75S 7}

A= Fed s Aol A7PAPE AR Abelo] 4k the] (molecular bridge) o A& sho] iAol 4

Al 28 (phagocytic engulfment)S 43} A7l Ed2 defA Ak, webA] NFG-E8 & A5WHe 2 54
3]

Agke] T a3 AR (regulator) 2 A HIL Jlom] A5 Ae, ApAgES, aga 4F T vdd A
o4 MFG-E8 ] 7]5ell thgt A7} ol FofAaL gl Edolrt.

MFG-E8L thAl Ao 23t A7IAtEAMES] AMFE ZE = FE5+ lipopolysaccharide (LPS)-tol —like
receptor 4 (TLR4) w7} G&9t&o|A A= 71%S e om NF-kB AlEdg 749 AsE& E3) LPS &

= d=ueS oA E T (Miksa, M. et al., Maturation-induced down-regulation of MFG-E8 impairs
apoptotic cell clearance and enhances endotoxin response. International journal of molecular medicine,
2008). w3 AEF B S/ ARF &4 v BHdA 54 MolETRRIY AAHS AsfFe =M LPS-TLR4
i) AFuSS oAl R vhe-A RdoMiE TLR4 NEAY S Aoz Ao Fd T4

S oA AT (Aziz, M.M. et al., MFG-E8 attenuates intestinal inflammation in murine experimental

colitis by modulating osteopontin-dependent alphavbeta3 integrin signaling. J Immunol, 2009, Matsuda,
A. et al. Milk fat globule-EGF factor VIII in sepsis and ischemia-reperfusion injury. Mol Med, 2011).
L3 MFG-E8L LPS-TLR4 Al dgo] &4 ZHEA (negative regulator)® <# X suppressor of cytokine
signaling 3 (SOCS3)¢] 4L STAT-3 ¥A5 Ea 438 ANFozH ATHeS A= st (Aziz, M.
et al., Pre-treatment of recombinant mouse MFG-E8 downregulates LPS-induced TNF-alpha production in
macrophages via STAT3-mediated SOCS3 activation. PloS one, 2011).

S, WGBS mh2o] MiF AT WGl A ATMEAES] AME Aol A4S FolEm ANH AFH A
e AR Sy PAsisla AL g e FRe AN WGE AT Sk Pl
A48 Egov, FFEx ARE We BATAH AASI FEsb wobdo] RAHULH (Hanavana, R. et al.

Science, 2004, Yamaguchi, H. et al., Milk fat globule EGF factor 8 in the serum of human patients of
systemic lupus erythematosus. Journal of leukocyte biology, 2008).

Q4 HAAD vh9x mele Fololm WG-ES = hvo] Agem WG-ES FolA @34 Aelmstel 4
Aol AsjEHA AEHgo] A FHATE (Albus, E. et al. Milk Fat Globule-Epidermal Growth Factor 8
(MFG-E8) Is a Novel Anti-inflammatory Factor in Rheumatoid Arthritis in Mice and Humans. Journal of
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bone and mineral research : the official journal of the American Society for Bone and Mineral
Research, 2016). sH¥F = EHolA k= MFG-E8 ¢ 23} apoptosis 7F AA3] A3l MFG-E8 FoA]
ABEEo] AA SRS MFG-E8S AR wh¢-2o] AEEL2 Fo] s A Zaskadvt (Miksa, M. et
al., Dendritic cell-derived exosomes containing milk fat globule epidermal growth factor-factor VIII
attenuate proinflammatory responses in sepsis. Shock, 2006, Miksa, M. et al., Immature dendritic cell-
derived exosomes rescue septic animals via milk fat globule epidermal growth factor—-factor VIII
[corrected]. J Immunol, 2009).

ofg] ZArlol A o] A7 EA ] A EZAF BAS & AVE " AEE HE3] AAEA Eshes FEd 3"
/ABF &4 vpes mdo e MFG-E8e] Wa e A3 Ao U MFG-ES8E FoFe AF dFA Mol
BRI 9 x2 &4 ALY Aol #AAEY Y/ ATF & A0 sAEen, O Ay rpeso &

o] =715t (Cui, T., et al. American journal of respiratory and critical care medicine, 2010).

A, FAEAIEE

g J§
ddstel= A

2 dhde MFG-E8 (Milk fat globule-EGF factor 8) TS ¥ gst= H|LFEA AW o & A5&

bt 2HES ATHE AL BHOE @,

il

Bodb o MRG-E8 (Milk fat globule-EGF factor 8) ©r¥laS ¥ 3sl= H|LFA AW o == A58
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L4 7+A 9= (nonalcoholic fatty liver;
Oﬂ:]

A |
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% 2% Oleate/palmitate 2 F%o] W2 HepG2 celle AE AEEI AFU A 2@Z2 FEE2 Nile red stain
2 0il red stain & &IgH

o
iy

a

% 32 Oleate/palmitate ¢ %5 2gldte] A e|g HepG2 celldl MFG-E8S A &]3lgle o), Axy A&
A EZE Nile red stain 2 0il red stain 2.2 2213t Aijolr},

%= 4+= Oleate/palmitate ¢ == 9&]sle] * 23 HepG2 cellol MFG-E8S A &3tS wl, NF-kB, IL-6 9
& AxE vt Aot

T 5 % 62 Oleate/palmitate o FEF <&3te] *2]gh HepG2 celldl MFG-E8 Al o& MEAPE ALEE
glatr] $1all, cleaved caspase-3, Bcl-2 4 44 A=E 2" Estor g Aio|ty,

wyg YAl Aok FAF g
oeh st olgel FAE AAelE Fatel urk A HPFh. Teuh, olF AAdE sht olge] A
AE dAHoz HPE] A% Aoz B uwe] Welsk ofF A dPHE AL ot

A3 1: MFG-EBY] AXEA &<l

WFG-E8°] ME=AE s Eelsigirt.

o7k 74k AEFS HepG2 cellS 3X100 el AME7F H=2 o] AEd b plating A (cat.no,
A1217601 % CM3000, invitrogen, "]=r)& o]&3te] 37C, 5% €0, 7O 2 24A)7F §oF ajtsiyt. 1 v
MFG-E82] & %=7} 125 pg/mL, 250 pg/mL, 500 pg/mL ©] H == 1l & A7star 24417 &<F 37 C, 5% C0, 27
oA mgatd o,

AE AEE2 G FAE Egd E5F wlA] £4 W (trypan blue exclusion assa
V)= AEste] ZA43518]

A T 1A FlEE uhel Zo] MFG-ERS Add RE Lo AE EAlo] =X Z& Ao FlHo],
MFG-E89] <txd& 213t3itt.

Agd 2: vgI2A AU AlE 29 A=

MFG-E89] wlgzm&Ad AWzt o, X5, 7/Id &35 gRIshy] st ugdm&d AWt Ax BdS Axst
St

AE W AE 243 9= 552 99 palnmitate 9F oleateE o] &3} 2 | palmitate ¢} oleate = 7HAIE
U 248 3. 94354 AelEAR A F3E S8 95 2 Al AYAS FEseE Aoz delA ).
WA, 27k 7k AETFO HepG2 cellS 3X10° 7o M7} 522 6] HES TS, plating A (cat.no,

A1217601 2 CM3000, invitrogen, ©]=)E o]&3}e] 37T, 5% CO, i?ﬂii 24X 7 S¢F wjokslth. Oleate
(0.5 mM, 01257, Sigma-Aldrich, "]=) ¢} palmitate (0.5 mM, P9767, Sigma-Aldrich, w|]=) ¢ v]&S 1:1,
1:2 2 A3 3 24 AzF 37T, 5% C0, ZAoA wjkdt tbS | MFG-E8S] EX7} 500 pg/mL, 1mM ©] HE= 1
w A 7VsEal 2443 5 37 T, 5% CO, 7oA wFslSit.

AEZEW 2 G4 W (Nile red, Oil-red-0)2 AW F4 71E (Nile red staining kit, ab228553, abcam, <3
) (0il Red O Staining kit, K580-24, BioVision, H]=5)& o] &3le] #FA3Tt, BE WHE A Z3 AL )

el mt son, A% v AE U AR FHAAZE Fetsty] 8 #8t dv) 74 (Nikon microscope,
Nikon, ¥¥)S A-&3}T}.
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T A% % 20l HelnE el ol mImey AW AX 2L Azsdr,

A¥ o 3: NFG-E89 AX A& FF A3l &l
Ao 2004 AzE vLdIEA AU ANE ZEE o] &5t MFG-E8S ME A4 =4 Adss &AsISiTt.
Ao 20]4 Az ME RAS 7|FO R ofFAR AR &2 T& UYRTOoRE Ion, MFG-E8 A,
oleate/palmitate 1:1 A&]s*, oleate/palmitate 1:2 A&+, oleate/palmitate 1:1/MFG-E8 A&+,
oleate/palmitate 1:2/MFG-E8 A o2 o] A¥S F33F3Tt.

MY AW A2 wHe Ao 29 P,

I A3, = 390 YeRd vke} o] oleate/palmitateTt =

3| S7he Wb, MFG-E8S 7 AEld 152 ME U AAFHo] A}

AC)
o
q
ot
rlo
)

ol MFG-E87F Al A AFAS AAlste] nldaed Aghdste] 1S AAT 5 Aok A4S ndin.

Ao 2004 AxzH vLIEAE AT AE ZdS o] 83t MFG-E8S] NF-kB, IL-684 A &7}
St

TAHoR HAdd 204 A oleate/palmitate® 1:1 TEE 1:29] v]&2 A7 d 2o MFG-E8S
Aslg o, FAHIEAHA 12} A= 3-1L-6 (Anti-IL-6 antibody [EPR21710], ab229381, abcam,
=), 3-NF-kB p65 (Anti-NF-kB p65 antibody [E379], ab32536, abcam, 9=%)E AF&3}3T).

it
o
o

[«0
ol

B
it
o
e}
ofy

IL-6 3} NF-xBe] 2d ArE dste Aol e obrAe AgjetA &2 & tEadom &t3om, MFG-ES
@, oleate/palmitate 1:1 2], oleate/palmitate 1:2 & <*, oleate/palmitate 1:1/MFG-ES ],
oleate/palmitate 1:2/MFG-E8 ATl o 2 o] 23S $33}3 T},

I A3, T 49 yERt vle} 2o] oleate/palmitatec] 93] dFo] =% AlE| MFG-E8S A& std IL-6 I
NF-xB ®r&afo] 7Hhsts AL Folasitl. ol AZF MFG-E87F IL-6 2 NF-kB ZA4S Alste] H|Ld =24

Aragel @ AFS AT = ks AL ov et

A4 5: MFG-E82] A ¥EAMH (cleaved caspase-3 ¥ Bcl-2) oA &3 &9l

A 2004 AxH vHLGIEA AH7E AE 2SS o]&3o] MFG-E8Y cleaved caspase-3 % Bel-284 74
a9E #lssin.

TAHoR, Agd 2004 AzE E9 F oleate/palmitated 1:1 Hi= 1:29] H]EZ X Rl MFG-E8S
Agslgleon, duwlAs F2lste JRbESRS FYssit. A"t ESR A 123 &A= F-caspase-3
(Anti-active Caspase-3 antibody, ab2302, abcam, <3=r), &-Bcl-2 (Bcl-2 Monoclonal Antibody (100/D5),
MA511757, Invitrogen, Wl=)& AM&-3}ict.

OFFAE AHPEA ¥e & dEFTeR doem, MFG-ES8 A, oleate/palmitate 1:1 A g,

oleate/palmitate 1:2 * @], oleate/palmitate 1:1/MFG-E8 A @]+, oleate/palmitate 1:2/MFG-E8 A&+ &

ol A9s Fasksitt.

o Ay, = 5 9 6o YeRd mhel o] A Z$H MFG-ESol ]38 Ak caspase-3(cleaved caspase-3)2| A =}

Bcl-2¢] w&o] FA A 7AstE AL Fels . o]= A= MFG-E87} caspase-3¢] Atk Bel-29] &4
i

& ofAlste] WA eH AgzHAHo] o AR 5 Q= AL ou@,
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>
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MFG-E8 Toxicity
150
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Cell viability (%)

control 125 pg/mL 250 pg/mL 500 pg/mL
MFG-E8
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[ Bl
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Cell viability
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0 2m

Lipid accumulation
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Cell viability (39

contral 21 " 12 o3
FFA joleate/palmitate ratio)

Qil red
contral 211 m 1nn {11 ]

FFA (oleate/palmitate ratio) -
= 2
FFA (oleate/palmitate ratio)

control mn 1/2

Lipld accumulation
ifald af contral)

& k control 211 W1 W2 0
B E FFA (cleate/palmitate ratio)

Nile red treated
§ Pelg P, 001 —
0 MFG-ES

FFA (oleate/palmitate ratio)
control n 1/2
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