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Abstract This study aimed to evaluate the anti-adipogenic and anti-inflammation
effects of extract from Maclura tricuspidata twig fermented with Ganoderma
Jucidum mycelium (EMFG) in 3T3-L1 preadipocytes. 3T3-L1 adipocytes were
treated with 100, 200, 300 gg/mL of EMFG. The result showed that EMFG
dose-dependently inhibited the accumulation of intracellular lipid content in
differentiated 3T3-L1 adipocytes and enhanced increase of adiponectin release
and inhibition of leptin release. EMFG treatment reduced expression of adipogenic
transcriptional factor such as peroxisome proliferator-activated receptor y (PPARy),
CCAAT-enhancer-binding protein @ (C/EBPe). EMFG also decreased production of
lipopolysaccharide (LPS)-induced inflammatory cytokine [tumor necrosis factor-a
(TNF-e), interleukin-6 (IL-6) and monocyte chemoattractant protein-1 (MCP-1)]
and the protein expression of cyclooxygenase-2 (COX-2) and inducible NOS
(iNOS) in differentiated 3T3-L1 adipocytes. The study demonstrated that EMFG
inhibited adipogenesis and inflammation in a dose-dependent manner. These
findings suggest that EMFG may have potential as an anti-obesity and anti-
metabolic disease agent that works by inhibiting adipogenesis and inflammation.
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5] AlFol S7Fshs AL oulsk= Aol ofyEt AW Aol BIFAH R F7t
SAE AHE uioh, T ofd et AAIHCE BIYE Q4= HET] S76ke A
olth. H|gt AA 2= 47t Ao ® of A4 Hul ofye}, 1S, A2F G, IAEF, &
4, 45U E5T AE8A g WEA, o 59 ¥Rlo] He AoE LAHA HTt
oy}t #eE]e] Q40| ZEREI Yh(Bastard 5, 2006; Dilworth 5, 2021; Haslam3}
James, 2005; Mohamed, &, 2018).
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APA| 2 E3to]| oSt PPARy, C/EBPe 53 22
AARIANES] W Z7l= fatty acid synthase(Fas),
resistin, leptin, adiponectin¥} &2 AA|Z Eo] 54
A HAS DASAA AAIE 25 E XA 2] e
A EAo] YBUEE st Alx U A% 45 {3t
(Choi &, 2022; Hu &, 1995; Rosen¥ Spiegelman,
2000). A¥zA Y _L]-Eﬁ]’ A 42 TNF-a, IL-62F
22 AASE A|E7IRl & ot 27119 £H|7} F7FS
H, %2 559 WA A5 A7 AS doluA Ha,
=9 AS T7HIA S S STHIE B
2} 11 ofofl = ThdRt tiAbg Aol TS S7HA
It Anusree 5, 2018; Guzik &, 2017; Landecho %
2019). H|9} GG AtolQ] Aol of] AFE &34
YSEo =M BTHEGE o2} vty A TRk thAL
d AgoA dF 249 F840] HFHI ATHEngin,
2017).

RABUWE(Maclura tricuspidata)e BUFof| &0}
= 994 2uE0E FAFUT 7HRofl=
quercetin, dihydroquercetin7-O-8-D-glucopyranoside,

kaempferol,

dihydrokaempfer7-O-8-D-glucopyranoside, taxifolin,
orobol, eriodictyol, dihydrokaempferol, steppogenin
2 Sh9sta qlow, s v, 2 A= 9 7 BT,

FES, YT 5 bt kAol s Hard B ok
(Choi 5, 2015; Han &, 2016; Lee 5, 1994; Lee &
2022; Kim <, 2012).

HAS JZE ERW ohjet SRR AgHY
D% E]'Ooh?__].' Oq:fL—“—E oc]%]'-g}' O]"T"L 9:}0 , 3 U% ?j_
37 59 71540] 9 02 LeAWA 4F, AoFE,

SHEE 5 942 ZoflA ol&H1L AtHKim 5, 2004

18 |o

Kim 5, 2010). tHEAQI kA JAHA(Ganoderma
/UCfdum)% I, TS HYSH, FAF 59 vdRt
H AL AL

BB A Ao FeiA gk Hols
S 5o} AARY 7154 42 2 4
AKim 5

https://www.ekosfop.or.kr

(Hong &, 2014; Joung &, 2009: Kim &, 2014: Koh
5. 2021: Shin &, 2008: Shon, 2010).

2 JAFoAE ekrguAle g dd JAHA dAAE
o|-gsto] HABUR 74| HEEE A|xoty HEES
70% ogEE F&5t9], 1 FE29 3T3-L1 AFATA|
Iz 73 oA ¢ S 5HE SRlstA} shlt

2. Mz A UHY

2.1. P& A Bz
AZH FAE 7= vdE oA ARE Sls) Ut
H71E ol&ste] 2-3 mmo A7z E4jstitt. #4E
A& A7HA Y g 242 A9l ¥s A Grfol
4u)9] 25 7isto] YA7|2 A FEHE Hleta
TR0 65% BE HA 2T T FAHA ARA Hl
F= I3 HiAE ARSI HAEIGE BAl] A %
7S 9l 121Co)A 45831 At & QAN FARAI2
TABYRE B9 4L 5% A2 20U 25T
oA 15U YAHA HAHA Bl T AXSIHh 55
AZXE Ao GAHA FAAZ vigE A% B#i#] 100 g
FAE 2744 100 g9l 2+ 300 mLe] 70% oflekE= 7t
shal A2ofA A7 MR FE& Skt Filter paper
(Advantec, Tokyo, Japan)g °©]&sto] &9 oIt
% 3)A A%s=7](Tokyo Rikakikai, Tokyo, Japan)&
50t 5AARSH] AR BLZ AR ARSI

(Fig. 1).

D/ xx‘:l I//x

2.2, 3T3-L1 XJBIEPAE HfSF

Ao AHEE wReA fE 3T3-L1 APAAAE=
American Type Culture Collection(Manassas, VA,
USA)C 2 HE] Bofrtol ARE5131 o, 10% bovine serum,
1% antibiotic-antimycotice 37t Dulbecco’s modified
Eagle’s medium(DMEM) BiA|E AR&5tY] 5% CO,, 37T
HiF7]o)l A HjFst Ao ARESHIT
2.3 373-L1 XHYHPMHE 23f £ 5 2

100% Confluenced] =&3t AGHALAZE £} f- &
QIZHDMI, 2 mM dexamethsone+0.5 mM 3-isobutyl-
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Fig. 1. A flow diagram for preparation of extract from Maclura tricuspidata twig fermented with Ganoderma lucidum mycelium (EMFG)

and extract from Maclura tricuspidata twig (EM).

methylxanthine+1 gg/mL insulin)} 10% fetal bovine
serum(FBS)°] Z3HE DMEM iAol A o] &<t Hjgst
¥, 1 pg/mL insulin®} 10% FBS7} Z3E DMEMOZ
Alstol o] Bt Hidstdth. 3 f = 5 AlE= 2
A 7+40 =2 10% FBS7} E3E DMEMO.Z wAIsH 8Y
B APAZE AT APAE E3F JA a9E
gelstr] sl #3F f= 71ZH8Y) 53t iAo &=
SR A Aot 231 AlZo] d5EeE f %
st7] 9o 237t SEE AlEo] FEES AR ARt
% 100 ng/mL LPS from Escherichia colf{055:B5)%
18417+ A 2st3ict.

El

2.4. MTT assaytf /st HE=ZL 24

3T3-L1 AWATFAMEE 96 well plated ZF wello
4x10°08 FFolo] 2417 B vjgstolet. o] % &
2 5 EE AYsto] 48A17F 5 Higstltt. Wi £,
7t well9] #jXE AAstL DMEMOE 5 mg/mLe] 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide(MTT) 8H¥< 0.5 pg/mLE 3|45t 100 xLA
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2t wellell 253513l 37C w7114 4A17E 5 B g
o 1%, MTT 892 3] AAsL ZF wellol 100
©L9 dimethyl sulfoxide(DMSO)E #7}slo] AL0] 4
1087 WA, &435] G5 formazan 540 nmell
A microplate reader(Versamax, Molecular Devices,
San Jose, CA, USA)Z ol§le] EHEE Zsieirr.

2.5. Oil Red O Z4

3T3-L1 ALALMZEE 24-well plate©] vjFsto] £
3t fet FE2E A7t 48" F HXE AAStE
phosphate-buffered saline(PBS)2.& 23] M3t o},
3% formaldehyde & 4204 302 &<t 245ttt 1L
B A= S7E 33 AF & 712 60% isopropyl
alcohol& o]-&sto] AAsIGIT. AZE 5| AR o
. 0.5% Oil Red O &HZ ol&sto] 3087 A4
HAstY, SHRSE 33 AFHstl. FAE Az 100%
isopropyl alcohol 150 & F7Isto] AlZ W A Oil
Red O &9HL A]7]3l microplate reader(Versamax,

Molecular Devices)E ©]-85F9] 520 nmoA TZEE
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A

R3iect

2.6. Adjponectin 2 leptin 5= =&

3T3-L1 AHA7A 2] B3t et Alg A7t &&=
g % 443 DMEME o]&3to] vjx] W adiponectin 2
leptin =5 4513t Enzyme-linked immunosorbent
assay(ELISA) kit(Enzo Life Sciences, Farmingdale, NY,
USA)YE ol-&sto] 43I, 449 standard =8 #

= FAZ o]8sto] adiponectin R leptin T2 A=

2.7. Inflammatory cytokine &% =&

w3 A7t 98 3T3-L1 AAI=e F3&53 LPS
£ A= & £33 DMEMZ o]&35to] ¥jA| W TNF-q,
[L-6, MCP-1 &=& Z45Ht. 222 ELISA kit(Enzo
Life Sciences)E o]&3to] 243} 1, Z+2H9] standard
FeE EFE A 0|85 inflammatory cytokine %

g AESHT

2.8. Western blot assayty 9/3t HHE Y3 24

A7t 2 APA|ZE PBSE Al g
2 3|49kal, radioimmunoprecipitation assay(RIPA)
buffer(Sigma-Aldrich Co., St. Louis, MO, USA)E &
7ksto] 2083t 4CIA &afsk%Tt. 12,000 rpmellAl 20
2 gAEEste] A45dS 3406t bicinchoninic
acid(BCA) protein assay kit(Thermofisher, Waltham,
MA, USA)E o|-&sto] Tl dZ A=Fslqict. 532 o
AL sodium dodecyl sulfate-polyacrylamide gel
electrophoresis(SDS-PAGE)E ©|-&3dlo] AH7|g&3sH &
polyvinylidene fluoride(PVDF) membrane(Sigma-Aldrich
Co.)9l transferdtitt. Everyblot blocking buffer(Bio-
Rad, Hercules, CA, USA)Z membranes A-20A 10
£ 5% blockingstl 3]4¥ 1x} antibody(1:1000-
1:5000)5 4Co|A o= &<t vhSAIFH T Membrane
< tris-buffered saline with 0.1% Tween-20(TBS-T)
o= 1584 33] AAg &, 34 23} antibody(1:1000-
1:2500)% “d=200l4] 2A17t 9EGAIFAEE. TBS-TE membrane

£ 1584 33] A|ASE & enhanced chemiluminescent

2, cell scraper

https://www.ekosfop.or.kr

substrate(Thermofisher, Waltham, MA, USA)?} ¥+
AlZ1 3 image reader(Microchemi 4.2, DNR bioimaging
systems Ltd., Neve Yamin, [S)& o]-&3fo] thlizl 4y

2 BAser

2.9. EAAzE

33] ol wWhEstel A2 AFZAI= SPSS program
version 27(IBM, Armonk, NY, USA)E o]-&sto] U< Hj
A BAMEAH(one-way analysis of variance) E+ o]
Hi x| BAME A (two-way analysis of variance)& AA|SH
% Duncan’s multiple range tests& AA|5to], p<0.05
FEoA F94 A5 otal 1 A= BH L EEHEAE

Uehie

3. dif & 1H
3 1. AN ZAM Bl PAIE FOIX] F220] ME YZS0)
0jxl= Zgt

3T3-L1 APTAFAE] gt da 1A A7HR] &
=9 AR=4S ERs| sl 552 sTEE 4847
B9t Astal MTT assays &l AIEZEAS H71ekct
F=52 0, 100, 300, 500, 700, 1,000 xg/mLe] &=
4817 B9t A st A3, Fig. 2014 HojFE= uie} Zo]
SR 9a PAE 7] 552 100, 105, 109,

120 | WEMFG

80

60

Cell viability (%)

3

N
5]

0 100 300 500 700

1000 (ug/mL)

Fig. 2. Effects of EMFG and EM on cell viability of 3T3-L1
cells. 3T3-L1 cells were treated with various concentrations
of EMFG (extract from Maclura tricuspidata twig fermented
with Ganoderma lucidum mycelium) or EM (extract from
Maclura tricuspidata twig) for 48 h. The cell viability was
determined by MTT assay. Data are represented as the
meantSD at least three independent experiments. “p(0.01
and "p{0.05 vs. untreated group.
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100, 103%, A% 27k 582 107, 103, 105, 101,
106%9] AEE&S YeRY o™ 1,000 pg/mL7HA] Al EEA
o] YeRA] ket

32 AN AL Be PAIE ZUIX] 5=
23} Y X8 FXo 0/x= F&#
3T3-L1 ARPAFAEE dexamethsone, 3-isobutyl-
methylxanthine, insulin¥} 22 £} §% A9 A
£ E9 C/EBP family, PPARy 2} Z-2 ARA|E E3lo]
oot AARIAES] Idlo] F7hstH A 3k
Sto] AGAEE ATE T A f A SAsHA Hot
(Rosen¥} Spiegelman, 2000; Tzeng@t Liu, 2013). A
HA AR R AE 7R 559 3T3-L1 ASA
TFAE £}t A AHE dotH A £3F FE RS A
gloto] AWAZ £3E FEdhe B¢ FEE= At
Oil Red O 982 ot A 52 HE=E Zlotslth
(Fig. 3). Ta FARE 7H] $2&2 100, 200, 300 pg/mL
SR Aol W, 23 f= A T ARt o
Hsf| At A/l oF 2, 12, 39% A4sktt. FAE %
7HA] 2&E1AE 100, 200, 300 £g/mL SE=Z A=
= W, 23 F= AR AHHH ol Hls A B0

mEMFG
mEM

80
60
40
20

Extract (pg/m L) -
DMI |

Lipid accumulation (%)

Fig. 3. Effects of EMFG and EM on intracellular lipid accumulation
in 3T3-L1 cells. 3T3-L1 cells treated with EMFG (extract from
Maclura tricuspidata twig fermented with Ganoderma lucidum
mycelium) or EM (extract from Maclura tricuspidata twig)
during differentiation for 8 days. The lipid accumulation was
measured by Oil Red O staining. DMI: 2 mM dexamethsone+
0.5 mM 3-isobutyl-methylxanthine+1 ug/mL insulin. Data are
represented as the meantSD at least three independent
experiments. “p¢0.01 and "p¢0.05 vs. only DMI-treated group.
#5¢0.01 and #p<0.05 vs. twig extract-treated group.
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E20/ XSTHME

oF 2, 8, 25% {Asto], UE #Zlﬁ ZA7H] FEE0 ¥R
AR FEER 1, 4, 19% =2 A+ A4 o4 835
Uetdet. ol=gt A S5l JELZIEE 7HA] R 585
o] 3T3-L1 AYAFA RO A APA|ZZ 0] £315 A
ool 4= dom HRE B AYAE £} A 55
7t Y% & A2=E b Kim 5(2015)0] 3%

o] Al HAAE LR AR 5252 A6 ‘IH
AR S 0] 4401y, ol R A ddxkEo ¥Ry
o WU A £4 A a3 &2 A0 E YEHT
T3 Moon 5(2019)2 H¥zx @WE Lactobacillus
plantarum®.2 FAsIYS wfj, A7 ZFo| A |F 3 oH

J{N‘
2
19 3
é
folr ©

ol g AHc} AH
ekt

P71 w2 Aoz

33 G4 ZALH Ele PAIE FUIX] FEEE
& leptin H&0 0/xl= 3

Adipokine A|RIA|Eo|A EH|E+= cytokineS A5}
o, 1% adiponectin® &3 3A Y AHMAEY] Akt SV}
ot 3 B Faet Z2 AUA] tAE 245 2EES
= FE v SR E = FARIAA B =A YEye
adiponectin A+ 1AEF A28 I T2 AE
THE dov= Ao dEHA UthDilworth 5, 2021).
Leptin AR AoA EH= A 43 S7t vl
ool Z|H} AJAJo] Z71ohd leptin®] AMAE 76k 11X
Hk&lolof oJst thAtolAto &2 QlIgf leptinT} Q& HisH
Aol S7ste] 7F 24 U 45ET ofye} A|2Y B
£ fEsts Aow 48A At(Dilworth &, 2021;
, 2016; Rosenbaum®} Leibel, 1999). E3t,
adiponectin® leptin 442 A2 27| a2t 4
vk As yepdo B aEo] Qlrk(Seo, 2015).

2 Aol IR FAE 7] 55 A7 3T3-1L1
NEZE APAEZE E5HA7]= 3 52t adiponectindt
leptin Aol T|Rj= GRS BRISIACHFig. 4). Adiponectin
o] 5=9 F%, _?_9} T QA = A FoA 26

pg/mLE Yt ¥8 HAE 7] =555 100,
200, 300 pg/mL =2 AW W, 27, 48, 68 pg/mL
= Aol F7FekAar 27 3, 84, 161%2] S7He= UE
Wor AW 7R FEEE 100, 200, 300 pg/mL &

=20/ adjponectin

Ekmen &

https://doi.org/10.11002/kjfp.2023.30.3.502
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Fig. 4. Effects of EMFG and EM on adiponectin and leptin production in 3T3-L1 cells. 3T3-L1 cells treated with EMFG (extract
from Maclura tricuspidata twig fermented with Ganoderma lucidum mycelium) or EM (extract from Maclura tricuspidata twig) during
differentiation for 8 days. (A) Adiponectin and (B) leptin were analyzed by ELISA. DMI: 2 mM dexamethsone+0.5 mM 3-isobutyl-
methylxanthine+1 ug/mL insulin. Data are represented as the meantSD at least three independent experiments. ~p¢0.01 and
"0{0.05 vs. only DMI-treated group. *#p{0.01 and *p<0.05 vs. twig extract-treated group.

T2 AP o, 28, 38, 49 ng/mLE FAlo] 7151
a1 9F 7, 46, 88% 57HEE UERleH, A A% A
FEEo| dg ARG FEHE=E 4, 26, 39% =2 adiponectin
g B3 UERdS It 2HE, leptin 5529 A5
B3} f= A& &5 A e follA= 158 pg/mLE UE
ok g8 RAE 2R 2252 100, 200, 300 pg/mL
EFEE AP M= 129, 94, 54 pg/mLE Aol 7
ASHHAL ZH7F 15, 41, 66%Y] TAE&S YEepdod, 17
B 74 252 100, 200, 300 pg/mlL =2 23
S, 138, 129, 82 ng/mLE AAo] A4S oF 13,
18, 48% #A&S Uepion, Hg 1A% 17K 25
| IF AR 5EER 7, 27, 34% &2 leptin A F
A &35 YepdS I B A Aus 59 ¢E

>

B ZA7HA] 2&E9 adiponectin 71 ¥ leptin &4
ARG ofye}, RAE WM FEEET TR HAE
Z7HA FE20] § w2 33E YEidS gQlstele
d AL E ST A0} fARE A
Wt Kwak¥ Kim(2012)2 #3144 52t 3T3-L
o] resveratrol¥} epigallocatechin gallates &% |2
e W APAE 23t 9 A S4S gaAFon 23}
T AN ARt Fo HsiA AY sko whet
adiponectin 49%, 78% 7}, leptin 48%, 75% 4
AFE Bastlon, 2 A et fARE A YE

[o
i
o

o,
rr
R
ol
A
iy

—

A2
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=
s

- WEbA, a HAE A7HA] 3522 3T3-L1 A2
1 29 54 3 57t A A 2 oAl Holst
93t adipokine?! adiponectin¥}t leptin®] A4
EH AGAE 23HE JAsto] BIYHERE ofyt
ARSST 24 Bt 9lZ AR Aztdrh

L)
d

O (1

=
o
oX,
u)

34. XM DA Bl PAIE L] FE50] XSHETAIE
23 22 L Efsof o/xl= Fgt

AATA 7 AFAER E315= ole g
AARIAEC] Tojshy ZHto] gdAE R8sk A0E &
HA UtHKallen¥ Lazar, 1996). €3], PPARy <} C/EBP
e AA| 2 £31E 2dsks YA AARIALE, £33 Al
oA ARHAE M H AT A STt % AA
H|t 9} 22 Fefjets] EAETE ofyet AAE 5olF {
A=Y HES Fste] AMAZEAY E40] Y
A FtHHu 5, 1995). WabA AAIE B3kg 24ol=
AARIAES] HE 240 3t AAZ £33} JA= =T
2 dietr] 93k 83 AEE AR oAl 5,
2013 Choi 5, 2022; Hu &, 1995). & AfolAs &
FAE M FE20] AARIAEY Edo ojudt k&
X=X 801517] Y5 western blot& AA|5to] PPARy
3} C/EBPe @ W3kE gRlstitt. 1 23 23
AR} AP E E3l AVHAFARAA AFAEZ E2HE
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o4& PPARy ¥ C/EBPe @0l @AM Z718t9A]
o 23t R Y F EE A A FE2E5E 100,
200, 300 pg/mL =& A3 oAM= B3 f= A
o= A 25k 2o HIs)A PPARy= 12, 41, 68%, C/EBPa
= 37, 56, 80% Wdo] 74T eRISHITHFig. 5). Kwon
5(2021)2 W FZ=°] 93] C/EBPe, SREBP-1,
PPARy 9] T&S FAAIA APGAE 23 A4 9 A7 &
A A art Je Aoxg HIsHYth E3 Lim 5
(2014)9] A-tolA = R 6HA] §F2 of gl Qujo} B7} ATt
I At} 335k of-8ste] AT ofe| o} W7t Atk
2 AW} H =2 AR 23} AR ofu2k PPARy 9t
C/EBPe ¥ AAI5S 7HA HE A7b A7H2Q1 vt
asol gloH, IaE Baf FH§t a5o] FUeIgir B
S o]t s Ff HE FAE WA FEE
AA|E B3 A Bk APAE BEedE fEohe
ZARRIZIR] PPARy ¢t C/EBPe®] ©d As|E B3 Lttt
= AYs o3 9lod vt 5% THE 7164

aqzAe) 7S Selet & Qe

EMFG (ug/mL) - B 100 200 300
DMI - + + + +

~— RS
PPARY

ciEBPa o —

. m PPARy
m C/EBPa

08

06

04

0.2 r

Relative protein expression level

0
EMFG (pg/mlL) - - 100 200 300
DMI - + + + +

Fig. 5. Effect of EMFG on the expression of PPARy and C/EBPw
in 3T3-L1 cells. 3T3-L1 cells treated with EMFG (extract from
Maclura tricuspidata twig fermented with Ganoderma lucidum
mycelium) during differentiation for 8 days. The protein expression
levels were determined by western blot assay. DMI: 2 mM
dexamethsone+0.5 mM 3-isobutyl-methylxanthine+1 ug/mL
insulin. Data are represented as the meantSD at least three
independent experiments. "p¢0.01 and "p¢0.05 vs. only DMI-
treated group.
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3.5, SAIA ZAHH L& RIS ZWK| £EE0] inflammatory
cytokine Y440 O/xj= Zsf

Az ff #Egt AW S84 A58 AIEAR]
(TNF-a, MCP-1, IL-6) BHE 37719 A28k
ofe} AlA Ayto] TH3AQl W 59 FFERgol Ak
L= Anusree 5, 2018; Park®} Mun, 2014). TNF-
o= 953 ¥ gt A AsAd H2E Z/stet
o ¥F4 849 iNOS, COX-29F FFA AlC|E7II
[L-6, IL-18 59 8= 71711 FASA ARIEZIR]
IL-4, IL-10& A2AA G582 FEdHCheng 5,
2019). MCP-13} IL-62 A¥RZA Y tjalxzo] IA5E

B
2g3fe] AY2A | 93 YosIT U4 AFHL %
=

1o
o

ASS Yo
WSt Kern £, 2001; Unamuno <, 2018). A9z 3Z 9]
A FEukeol Qg ded AFY SV A% T
LB ol EY, HERA L3 meleh ookt
AHY A B 7] A A F23 84 oJAZ T ot
(Hsieh &, 2017). 3} ALA| A HE A% 27}
A F2E9] 934 AIEZRRI A HX= 9 g9l
7] Y3 253 LPS A2 & TNF-e, IL-6, MCP-1
S ELISAE ol&sto] ERIsttk(Fig. 6). TNF-«
SEe LPS @5 Ae o)A 131 pg/mLE UEHTH
gty A& 7R 2285 100, 200, 300 p#g/mL %
2 AYPS o, 120, 90, 68 pg/mLE AFAJo] AAsHI L
217t 8, 31, 84% HAAFHOH FAE A F2ES
100, 200, 300 pg/mL SE2 AL o, 119, 106, 81
pg/mLE AJ4go] FrAstAal 72} 9, 19, 38% TAAIF L
o, 9F A 7] FEE0] 4E AR sLER
0.84, 15, 16% &2 TNF-o¢ A4 94 a7E Yehde
At [L-6 B== LPS @5 A2$t FollA] 49 pg/mL
£ YEpich Ba A8 A7) &2 100, 200, 300
pg/mL =2 AP 1|, 38, 24, 15 ng/mLE AF4o]
A2 42 22, 51, 69% BAARCH FAE 714
FE52 100, 200, 300 p#g/mL TE= A3 0, 45,
32, 26 pg/mLE o] AstAL 247 8, 35, 47% %
AAFom, IF RAE Z7HA] &80 ¥R AR 5
TR 15, 25, 42% =2 11-6 A4 IA 295 YeEge
gl MCP-1 Bk LPS 9% A3 FoA 99

pg/mLE YERHH. Ea #AE A FEES 100,
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Fig. 6. Effects of EMFG and EM on inflammatory cytokine production in LPS-treated differentiated 3T3-L1 cells. Differentiated
3T3-L1 cells were pretreated with EMFG (extract from Maclura tricuspidata twig fermented with Ganoderma lucidum mycelium)
or EM (extract from Maclura tricuspidata twig) for 3 h and then stimulated with or without LPS (100 ng/mL) for 18 h. (A) TNF-a,
(B) IL-6 and (C) MCP-1 were analyzed by ELISA. Data are represented as the meantSD at least three independent experiments.
"p<0.01 and "p¢0.05 vs. only DMI-treated group. #p<0.01 and #p¢0.05 vs. twig extract-treated group.

200, 300 pg/mL =2 AP w, 81, 55, 43 pg/mL
2 yAo| ZAastyaL 47t 18, 44, 57% FAaANFHoH,
A8 A7HA] &8-S 100, 200, 300 pg/mL SE& AT
P wf, 92, 76, 62 pg/mLE Aol AastAL 42 7,
23, 37% FAAF oM, FE HAE WA FEE0| ¥E
AR H=EEE 12, 28, 31% =2 MCP-1 &4 oA &
= Yehdg Itk Park(2018) #3514 3T3-L1 A
Z U LPSE F&H dFEH3lA ot @l AZE &9
TNF-a, MCP-1, IL-6& Z4AAIZ 024 FZ4uk3o| oA
B2 Bt om, Wang 5(2015) %3t osthloeE A
5192 o LPSofl 95 57He TNF-¢, IL-62 TAAA ¥
SHhSo] AAEE Bk vt Qlet. oet 2HES B9

https://www.ekosfop.or.kr

A HE BRI ZEA] F2EE0] LPSO| o8 f-=4 1L-6,
MCP-1, TNF-¢9] J4& JAoto] AgA| L] AZHH-E
< AAlsk= 27} Slon FAF LAMEAQ] 7hs/do] A
L Aoz mogr)

3.6. SAIHA ZALH e PAIE ZUIX £E250) FF 22
EryE 2lsiof O/x= g

A BPAIE Y INOSS} COX-29] HEgt 32 gEuk-g
< SA5t G A 443 Qled AgAol SR
2 AFoAs da FAE A7EA 9] iNOSeE COX-2 Hd
of ojugt Pk mA=A] ERIst] s B3k A=
o LPS A&] ¥ western blotZ AA|slo] ¥ HIlE 3
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lstltt. 1 2}, 3 & A HYE S5 AT
Alzzol| A AA|EE B3k oA iNOSSF COX-2 &
do] A5 S7IetHANL Bt = 3y & @ 114
B 7] 222 100, 200, 300 pg/mL HE& A5t
2o LPS B AZgh oo HlsiA] iNOSE 3, 30,
70%, COX-2% 15, 59, 81% Wrdo] 7HAdHS gholsigict
(Fig. 7). Kim 5(2020)9] dFol|lA %= LPSE Agsto] &

Ao PP 2N

HE HeErdE 5.

B AFE oA FAA FARA ' FAE A7
FEES AT 54 ¥ leptin A4 A9} adiponectin
8’3 S71, PPARy<}F C/EBPe 2@ AAIE 314 AGA|
Zo| IS A, LPsol ofsf dsHksol = A
Alxzo] g4 AelE7kel A4 9 iNOSe COX-2 Hd
AAE S AGAE W FSHSE JAlske A &
SHAT. o139 AE2, IAHA TAA EaE HAE T

EMFG (pg/mL) - - 100 200 300
LPS - + + + +

iNOS W e —-~~

cora P — .
Pactn S ——
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e
[h¥]
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Fig. 7. Effect of EMFG on the expression of iNOS and COX-2
in LPS-treated differentiated 3T3-L1 cells. Differentiated
3T3-L1 cells were pretreated with EMFG (extract from Maclura
tricuspidata twig fermented with Ganoderma lucidum mycelium)
for 3 h and then stimulated with or without LPS (100 ng/mL)
for 18 h. The protein expression levels were determined by
western blot assay. Data are represented as the meantSD at
least three independent experiments. “p¢0.01 and p¢0.05 vs.
only DMI-treated group.
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