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Abstract Obesity is classified as a low-grade chronic inflammatory disease.
Obesity-induced inflammation is associated with the development of insulin
resistance (IR). In this study, we investigated the effects of Mesembryanthemum
crystallinum extract (MCE) on tumor necrosis factor-alpha (TNF-e)-induced
inflammation and IR in 3T3-L1 adipocytes, as well as underlying mechanisms.
Lipolysis was monitored by oil red O staining. Glucose uptake was measured by
2-deoxyglucose (2-DG). The production of cytokines and adiponectin was
evaluated using enzyme-linked immunosorbent assay (ELISA). Protein expression
was measured using western blotting. IR was induced in differentiated 3T3-L1
adipocytes by treatment with TNF-e. MCE treatment decreased lipolysis while
increasing adiponectin production. MCE inhibited the production of pro-
inflammatory cytokines such as interleukn (IL)-6 and monocyte chemoattractant
protein (MCP)-1, as well as the Nuclear factor-«B (NF-xB) translocation.
Additionally, MCE increased glucose uptake, prevented the protein expression of
phosphorylated insulin receptor supstrate (IRS) and increased the protein
expression of Glucose Transporter Type 4 (GLUT4) in a dose-dependent manner.
These results demonstrate the potential of MCE improving chronic
inflammation and insulin sensitivity in obesity. Therefore, MCE can be used as a
novel candidate for developing functional foods.
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TG A2 TSt AT TS ST AoE
B I1E]3 QItiFantuzzi, 2005; Moller, 2000). A¥R212
U AAoke 71 ©7 adiponectin, leptind 7t oY
2} tumor necrosis factor-e(TNF-e), interleukin-6
(IL-6), monocyte chemoattractant protein-1(MCP-1)3}
Z+2 inflammatory cytokines EF3t tHoFst adipokine
*_ /lﬂ}\’]o]-_]—_’ E_H]o]-_‘:_ ]L- L) /\oﬂo]-tq H]U]—O1] _,]o]— Oﬂ.___q-
HARS ST B0l 2% 715F FHTHTakeuchi®t
Akira, 2010). A%=22] Y inflammatory cytokine®] &
7} adiponectin® &g ALY AHRE Y A5

= AEAE 5t ofyet Q %E] NSAY HEE Wofol=
Aolo g A5t Aldhahi 5, 2003; Fontana 5, 2007)

TNF-a+= H]”}ﬂf A5, 2 E‘jﬂ 11 Holl A %ﬁfﬂ' qg

O 71ti(Suganami &,
2007). HIYE AEQ A sECA AWERE] 94 g5
TNF-¢ &7} Z7159lon, A% 7%} soluble TNF-¢
receptor immunoglobulin® 2J5] TNF-e¢ %7} 740}
1 9l&d Aol MAEALS H st tHHotamisligil
5, 1993: Hotamisligil 5, 1994; Kern 5 1995) o]
ot ATE2 H[REo 2 QIS F7IRt TNF-e9t Qlad AT
3 /\} 19] A4S ol ot 1’41/\}——1—:*4 2o
ot AW AYstAY A 2ok ARl O R ofA
A glow, ofg] AFE FoA AE 7 7154 A
TNF-¢o] 93t 95 ¥ 94 2 e A4 744 83}
ZAiEo] B o] Qltk(Cha, 2013; Cheng
5. 2019; Kang¥ Song, 2016; Luna-Vital &, 2017;
Yang &, 2021; Yin &, 2022).
olo| AZME (Mesembryanthemum crystallinum)=
HP2THAizoaceae) EUA 4050 1WA xBo07 %
740l 10-50 cm AL E At ZEA AEE dolzxz|rt
o] Yu]B Apto] @Akz]o|t(Nam 5, 2017). d&2 A
Aol 93t FeiE JAol= o F-8% B4
U AEE, €719 Yol viEd 98l g

https://www.ekosfop.or.kr

Holx= bladder cell 7HA1L 31O0H, o]& Q13| ofo]AZ
HE! EUKAgarie 5, 2009; Drira 5, 2016). Y£0]
A chorst A9 dHkS ofst 7154 AlEa oA glod
myo-inositol, pinitol#%F oYz} B-cyanins, proline,
acid, B-carotene, 1 &Jof tT}FsH
flavonoide< THotal JoH, F4it} F+f, T, T
oF ot 7HHE AR A4, 7198 AA =9 T4
5o] 1% v} 9lti(Hanene 5, 2009; Kang &5, 2017;
Lee 5, 2014; Lee 5, 2015; Nam &, 2017; Seo%} Ju,
2019). olo]AZEO] thoFat Aalahy T 7B AR
40| et At Adso] BaEn S Az AHEish=
07}7} Sojutal QIAEE, oA ool AEHE = Afulje}
g AT Qo] Aol wet et A= ob4 T
olt}. ofo] ASHE Q] X524 oA & A
Bﬁ'—}oﬂ e At BaEo] YA AHRA LH qds 4
= ARG M e A obd] Hird Hf ‘jr
(Dr1ra , 2016; Kang 5, 2017). £ 947 1% ofo]&
HE FE59] 3T3-L1 AMFAIZ W 95 ed 1°V\4
N 8IS SAotal, o] B9 o] AFHEY HASE
T A 7154 AE AARS] 7S AESHA Sl

pantothenic

rJ

H%—_J

==

(1

2. Mz % diH

2.1. £F558 HZX

Ao A3 5ZAZE oo ASHEE= &

HZ5E Aol ARgsltt. s2d%H O}O]Q%QE
50 goll 70% ©llgte 100 mLE A7kt A=2014 1Y &
oF 2&319ct 3592 oji}x|(Advantec, Tokyo, Japan)
E ojift & ofAS IH A 5571(N-1300, EYELA,
Tokyo Rikakikai, Tokyo, Japan)E& °]-&35to] 50C oA
5o 55U AR F, -20C ) Esty 4
Hof| A& o|AZHE FEE2 0.76 g= Yo
1.52%9] &2 Yehdch
22 373-L1 ME 23} Y TNF-o8} =5F X2/

Aol AR&3F 3T3-L1 Ml2EE American Type Culture
Collection(Manassas, VA, USA)O|A Eofdtol ALE519
. Dulbecco’s modified Eagle’s medium(DMEM)
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(Invitrogen, Waltham, MA, USA) 8i%]°] 10% bovine
Waltham, MA, USA), 1%
antibiotic-antimycotic solution(Invitrogen, Waltham,
MA, USA)Z #H7Ieto] 5% CO,, 37T HiF7IoA NZE
viFstlet. Ax 235 flsiA 3T3-L1 AZE
3t % 100% confluent7}A] 8]F3E 3 10% fetal bovine
serum(FBS)(Welgene, Gyeongsan, Korea)o] XE3HE
DMEM HiX|2 wAstTt. 2¢€ & 10% FBS7F Zgd
DMEM HfZA]o] 2 mM dexamethsone, 0.5 mM 3-
isobutyl-methylxanthine, 1 pg/mL insuling &7}t
of WAt & B35 okt 29 & 1 pg/ml insulin
S ZF5H= 10% FBS7F 23 DMEM BiX| 2 3A|5to]
29 SO vjFstHct. 10% FBS7F 2385 DMEM HiA| =
WAsto] 742 2 St o HiFeteinh. 25| Rk
3T3-L1 Al2o] olo]AEHE —ir'é%“% SR ARt 5
ot A2|gt & 10 ng/mL TNF-e 24417t B9 A5t &
Askaitt.

serum(BS)(Invitrogen,

seeding

2.3. MTT assay

3T3-L1 AlZ(1x10* cell/wel)E 96 well plate] Z+
wello]l B35t & 553 Ag{oto] 24A17F viFstaict. Bl
% & iz E AASILL 5 mg/mL 3-(4,5-dimethylthiazol-
2-yD)-2,5-diphenyltetrazolium bromide(MTT) &%=
WA 2 3435t 0.5 pg/mL MTT €9 100 pl¥ Z+
welloll A&stal 447t 52t vl MTT 89S &
5] AAsEAL 2t welloll /dH formazand 07| H3f
100 pL dimethyl sulfoxide® 7ot 4204 1087t
RS AH Y. Microplate reader(Molecular Devices, San
Jose, CA, USA)E o]&3l9 540 nmoﬂlﬂ P E =24
okal, FA Y] B FEEAS I & FEE AYSE
o] Bt SFEFl et WEEE Aulsto] Al BJEEE
UER it

24, Oil red O g4

3T3-L1 AlZ(5x10* cell/wel)E 24 well plate®] ZF
wello] BF5t1 95| B3kE A2 6AIRE 58 5=
< A3k 10 ng/mL TNF-o5 24A17F A St 3 A2

£ phosphate buffered saline(PBS)C.& 23] A|2]5}%]

1002

t}. 3% Formaldehyde 802 AL0|A A|EZE 30&E &
ot 1A%t & FHRSFE 33 AFHS 60% Isopropyl
alcohol& 587t Aglstal A%s &, 0.5% oil red O A
RS Aot AAoA 3083 Mt SFRFE 33
A& % 100% isopropyl alcohol& A 2|5t 10& 59t
wytste] oil red OF &EAIFHH. &4 oil red O=
520 nmOI4 microplate reader(Molecular Devices,
San Jose, CA, USA)E o]&s}o] T4 =E S4stal A%
T 8 J=E EAsAH

2.5. Glucose uptake

3T3-L1 AZ(1x10* cell/wel)E 96 well plate®] z+
wellol &3t 23} F=7F E'd & KRPH buffer(121
mM NaCl, 4.9 mM KCI, 1.2 mM MgSQq, 0.33 mM
CaCl; and 12 mM HEPES, pH 7.4)& 4A]7F viFst
th FEE52 6417 &< AEet H 10 ng/mL TNF-a5
158 5<9F Agskal 10 nM insuling 30% 59+ Ao}
tt. WjRE AASE 900 L KRPHS} 10 #g/mL insulin
< 1AZF AS 9, 10 mM 2-deoxyglucose(2-DG)E
Aalsto] 3087F widslH o, glucose uptake assay
kit(Abcam, Cambridge, UK)& ©]-&3dlo] =45}t

2.6. ELISA

3T3-L1 AIE(1x 10* cell/wel)E 96 well plate?] 7t
wellol] #5510 25| BolE Alxo] 553 0AIt 5
ot &2 AE% 3 10 ng/mL TNF-o5 24A17F A&
sttt Ay & A2 iR Yol 3= adiponectint
inflammatory cytokine<> enzyme-linked immunosorbent

assay kits(Enzo Life Sciences, Farmingdale, NY, USA)
£ o]&sto] ZHstct.

2.7. dEHE 22

3] 2abe 3T3-L1 AE(1x10° cells/mL)o] &5
< 6AIZF B9 A2t 10 ng/mL TNF-a& 3087 A2
ol tt. PBSZ 23] Al& 3t 3 hypotonic buffer(10 mM
4-(2-hydroxyethyl)-1-piperazineethanesulfonic
acid pH 7.9, 10 mM KCI, 1.5 mM MgCl;, 0.2 mM
phenylmethylsulfonyl fluoride, 0.5 mM dithiothreitol,
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10 pg/mL aprotinin)& g1, 20 £L9 5% nonidet NP-
402 A7rste] 4T 5& < HSAIZH 10,000 xg
oflA 5EZE AlEEste] Alad o thaldo] woke ASHS
5l4otqict. YAE o] AL pelleto] hypertonic buffer
(20 mM 4-(2-hydroxyethyl)-1-piperazin eethanesulfonic
acid, 25% glycerol, 420 mM NaCl, 1.5 mM MgCL, 0.2
mM ethylenediaminetetraacetic acid, 0.02% NaNjs,
0.5 mM dithiothreitol, 1 mM PMSF, pH 7.4 ¥11
4TAA 1A7E 57t 9HAIZ] & 16,000 x gollAf 1087t
ARk, Sl do] ke AFHE Jlgesto] AY

of °]-&3tTt.

2.8. Western blot assay

A7t £ ¥ PBSE AIZE A& H, lysis buffer
(RIPA buffer, 50 mM Tris-HCl, pH 8.0, 150 mM NacCl,
1% NP-40, 0.5% nadeoxycholate, 0.1% SDS)E 20&
2k 4ToA APsto] defdS 2=&519Ich BCA protein
assay kit(Thermofisher, Waltham, MA, USA)E ©]-&3}
of TS Aot s @WAZ 10% sodium
dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE)°IA 17198535t 47196 + polyvinylidene
fluoride(PVDF) membrane(Roche Diagnostics GmbH,
Mannheim, Germany)°ll @&-& transferd}al blocking
Buffer(Bio-Rad, Hercules, CA, USA)E o]-83dto] A2
oA 10% B9 blockingdtgdtt. 12 antibodyE 1:
1,000-1:4,0002.2 3]45to] 4TofA 12417 B9t F&
Al & membraneS TBS-T(Tris-buffered saline with
Tween-20) buffer® 15584 33 A& stk 22+
antibodyE 1:1,000-1:2,5002.2 8]45}o] AF20f 4] 24]
7+ 59 B&ZA)171320 TBS-T buffer® membranes 1554
33] MAot3Act. Enhanced chemiluminescent substrate
(Thermofisher, Waltham, MA, USA)S *2J5}2 membrane
o] A= protein bandE image reader(Microchemi
4.2, DNR, Neve Yamin, ISR)Z &<lI5to] thaz vy
g A5

2.9. &A=

= A2 33 ol wHEste] dAjstior, dddyt

https://www.ekosfop.or.kr

rr

B+ EZHARE eI 2 AL A &
42 SPSS program version 27(IBM, Armonk, NY,
USAE 7HA 1L LYufA] AL A (one-way analysis of
AAsHAT. 794 H7FE  Duncan’s
multiple range testg& AAI5t] p{0.05 =4 A
< AFoIth

S

variance)<

3.1. ME ¥EZS L X87 20 O0/xl= F&f

O AZANE F2EI] A srs AXot7] dff 3T3-L1
A|I&Lo]| ofo]AZHE FEFES 0, 50, 100, 300, 500,
700, 1,000, 1,500, 2,000 pxg/mLe] w== 2447t 59t
At & MTT assayg ©l-&5to] AX FJE2&S H7I5I9
o FEES FREE AR 43 AxE ZEE2 100,
103.65, 105.07, 100.78, 99.06, 100.07, 102.92, 99.40,
80.20%= ERI=%om, 1,500 pg/mL oJot] FEofAle=
Al AYEgo] AT 52 SRISHIAIRE 2,000 1g/mL
o= 80.20%= AlE BEEo] A5t tHFig. 1). AE
AEgo S vAA F= 1,500 pg/mL olotY sk
oA the A¥Z APt

Hgko] o3k Az o vHgAQl A5 Ot

1
inflammatory cytokine®] A84& Z7HA171

100 -
80 -
60 -

40 -

Cell viability (%)

20 -

50 100 300 500 700 1,000 1,500 2,000

MCE (pg/mL)

Fig. 1. Effects of Mesembryanthemum crystallinum extract
(MCE) on cell viability in 3T3-L1 cells. The cell viability was
determined by MTT assay. The value was calculated as a
percentage of cell viability of the non-treated cells. Values are
expressed as the meanzSD of at least three independent
experiments *p<0.05 relative to control cells.
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e+ lipolysis 335 UEHU® 5 9 AHAY] 5%
37k glucose uptake 7| &4 3l d&d A4
S A¥A o7 wi7fstcHGuilherme 5, 2008; Jack 5,
2022; Ruan} Lodish, 2003; Yang &, 2021). TNF-a©l
oJt A2 W lipid droplet #47} ofo|AZHE &
=0l o5l AA|==AE Felstr] S8l #3+5 3T3L-1 Al
o] o] AEHE FEES AT 5 AAY F TNF-a
2 24A17F A5 oil red O FAE o]-&3to] A
Y A2 EstthFig. 2). 7L A3, FA 2] ]S
TNF-a ©= A3t o= AgE7F 53.81%= 4o}
AR, of]ASHE FEEZ AT A= 60.06,
71.93, 88.16%= AHWAIE W A7} S7HEE glst
ALt ol o] AZHE FEE0] TNF-e2 H3°] =
H APAE W AHESE Ak 850l Ad= UEH
= o7 gaEh Kang® Song(2016) TNF-e° 25
#9HH 3T3-L1 Al W) A= A7 Yeldal, Amomum
cadamomum Linne &% Ao 5] TNF-eo°l oI5t
3T3-L1 A= W A dart JAES Balstglon, of
© & AT 2Rt FARE BFE e

3.2. Inflammatory cytokine Z' adjponectin #&0) 0/x/=
g

Hlgto] o5 AHpA| 27} vt 2|2 A2 E] Yol gH
2Ql A5ol Yett® TNF-e, IL-6, MCP-13} %2

100
*

S

c 80 *

i

k]

S 60 #

£

=]

Q

8 40

8

2

- 20 |

o L 1 1 L

MCE (ug/mL) - 100 150 200
TNF-a (10 ng/mL) - + +

Fig. 2. Effects of Mesembryanthemum crystallinum extract
(MCE) on lipolysis in TNF-a-treated 3T3-L1 cells. The lipid
accumulation was measured by oil red O staining assay. Values
are expressed as the meanzSD of at least three independent
experiments. #p¢0.05 relative to control cells; 'p¢0.05 relative
to TNF-a-treated cells.
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inflammatory cytokine=2] A4 E3St &7 Cheng
%, 2019; Guilherme, 2008; Hotamisligil, 2006). ©]&
2t cytokinegZ A2 W THYAQl AF HHE A%
Al7IH Rled ASHY 714 Wofsto] Qed A
89S Guilherme, 2008; Tilg® Moschen, 2006). 1
5, IL-6= AMGAIZA 8= IRS-1, GLUT49}F &2
FAAS HEE A7 Qled APEE doXi
(Rotter, 2003). MCP-1-2 A|JA| 2 E g} ofue} ] A|2o]
Az EH|ET gAYz gAY JEE FEsto]
AL A FASkL LPL, GLUT4, PPARy S 22 314}
o] HEZ AAlol Qe APS FEeHAnusree 5,
2018; Sartipy@ Loskutoff, 2003). TNF-¢°l 9J3] G
H A5l et ofo] AZHE FE259] A aHE gRlst
7] 9J3f| of]AZHE FEEZ 6AIXF 5 AAY st
TNF-aE 24A17F A2st 3 inflammatory cytokine$l
IL-69F MCP-19] /5 &elstalch. 1 23, [L-6=
FA 2o A& 91.66 ng/mL, TNF-¢ &5 A3t 9
4%, 521.03 ng/mLZ TNF-e°l 93l IL-6 A3/d°] 37}
SIAA|TE, o] ASHE FE2EZ AT FolA= IL-69
Ay/do] 485.35, 406.55, 258.77 ng/mLE TNF-e¢ ©=
At ol vl8) Z2F 6.84, 21.97, 50.33% {#4sHS &
oI5} thFig. 3(A). E3H MCP-19] 749 FAZF A=
102.03 pg/mL, TNF-¢ &= At ZolA= 1,203.53
pg/mLZ, TNF-e©] 93] MCP-1 Aol Z715%thFig.
3(B)). OIO]AZHE FEZES AT FoA= MCP-19
A87do] 1,090.99, 851.31, 701.03 pg/mLE, TNF-e¢ &
= Ak ol vlsh Z+2F 9.31, 29.23, 41.72% AT
glstit.

Adiponectine &%934 adipokine. & 28314, &

pe)

|

S95h= inflammatory cytokine?] AJAS 243}

o=
of Qledl RIERTE ofue} o|A] g FAloll Fa3t F
kS SHKSeptembre-Malaterre 5, 2016). Adiponectin

TNF-e°] 23t nuclear factor «B(NF-«B) &43st&
sto] FAF &= 5t olF B4 ded WA
FIAIZIE Ouchi &, 2000). TNF-eof| oI5t G5-2] 57}
adiponecting 7HAAIZIH ARA Y G50 A&EH 2
BAEEE St Ruan®} Lodish, 2003). Adiponectin
T e e A, BT A2 Tk, AEHAE

A

==

i

Ol

off KU o mr 42 rlo
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I I
0 L L

600 -
MCE (ug/mL) - - 100 150 200
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N (2] H an
(=3 o (=3 (=3
(=] o (=] o
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=
o
o
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TNF-a (10 ng/mL) - + + + +

(B)

MCP-1 (pg/mL)

1,200 |
1,000 |
800 |-
600 |-
400 |
200 |
o M

#

100 150 200

Fig. 3. Effects of Mesembryanthemum crystallinum extract (MCE) on inflammatory response in TNF-a-treated 3T3-L1 cells. (4)
MCP-1, (B) IL-6 and (C) adiponectin were analyzed by ELISA. Values are expressed as the meanzSD of at least three independent
experiments. #p¢0.05 relative to control cells; ‘p¢0.05 relative to TNF-a-treated cells.

& 59 T} wHo] e AeE 4¥A AtkFantuzzi,
2013; Kuo &, 2015; Lee &, 2013; Li &, 2016; Ye &,
2014). o] AEHE FEEZ 6AI7t B AT & TNF-
aS 24X7F AFsto] TNF-e°l 95 4% adiponectin
o] o] AEHE FEE| Ao 57t HeAE Sl
(Fig. 3(0). 1 A%, FAZZNA= 610.77 ng/mlL,
TNF-o¢ ©= #23t ZolA= 413.70 ng/mLE TNF-eol
98] adiponectin®] AJ4do] At ofo|AZHE
£E2 Ag FoAE adiponectin® 4430l 467.96,
531.66, 584.41 ng/mL&, TNF-¢ ©% &gt 2o H
S ZZF 113.11, 128.51, 141.26% &713HS &5t
wetA] ofo] AZWE FEE0] adiponectin®] S S
7HA1712L, o]9} vt 2 Z71H inflammatory cytokine2]
B AAE SA TNF-eoll ol AAIE f F53 Q1
=9 AP0l digt 7iH 852 Yel= ZoE wdd

https://www.ekosfop.or.kr

. Chae(2013)= baicalin A& 93] TNF-¢Z E=
o] &% 3T3-L1 M% 4 adiponectin® <7} %
inflammatory cytokine A& Q153 o, o] &3
A A5 9A 4 Qled A A 5E YErdtha 2
5

3.3. NF-kB E&sto O0/7l= F&t

NF-¢B= 95, A&d, el AZ/olA 583 F
&Z o= FARIAE DA St NF-¢B= AlZ4] Ik
Be} AgtE|o] HIEA] AEiE EA 57t TNF-eol sl I
kB kinaseZ} UAFSIEH NF-4BE [kBRHEH £,
dog olFstel g3 d&d AT #AH MCP-1
T} 1169} 22 inflammatory cytokined] A4<& =35t
t}. Inflammatory cytokine®] %7}= adiponectin A4

2 AT AWEA W 95 A4 B opet
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l&d ME FHthli 5, 2015; Li 5, 2018). o}
O|IAZHE FEEOC] TNF-eo oI5t 1kB/NF-£BS] <14t
ste}t & uf o]Fof mAl= JF= EUsty| i T T
& W3S western blotZ &9 &Ql5t¥tt. TNF-0 ©%
Agt oA QAsHE  [kB7F FAE O] H|F)
248.45% 5715t A& &5t oH, olo| ASHE FEF
< AY3t FolA= TNF-¢ OG5 A3t & ] 21.93,
32.63, 46.68% 4 &st3th(Fig. 4(A)). NF-«B
p659] & W ol5-Z ERIgt 23, TNF-a @5 A &
oA FA ol HI5) 311.65% 57kt A &Rt o
o, O] AEHE FEES AT FolA= TNF-o &=
AEjgt & o] 22.17, 19.43, 35.52% NF-£B p659] ©]
ol AaS EeIsAth(Fig. 4(B). Yin 5(2022)&
Lagerstroemia speciosa(L.) Pers 3 flavonoid7}
TNF-e° 23t A5 2 Aed AGES NF-«B AodE
B8 AtE SHA UEhde Eiskyith oleh #Esto]
2 AYoHZ ofo] AEHE FEE0] TNF-eol 93t [«B
O] QIAFSIR}F NF-4B p659] & W o]52 AT &elst
Fom, o]F B4 TNF-eol 23t A% A4 4 Qded

A M A7l Aoz gddn

(A) TNF-a (B)
Con 0 100 150 200 (ug/mL)

pre S e S ——

U ~~ ———
B-actin

. G e —

# s p|KB

- N
- o N o

Relative protein expression
o
o

0
MCE (ug/mL) - - 100 150 200
TNF-a (10 ng/mL) - + + + +

3.4. Glucose uptake % insulin resistance 221 EHHZE
&) ojxl= FE#
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Fig. 4. Effects of Mesembryanthemum crystallinum extract (MCE) on translocation of NF-xB in TNF-a-treated 3T3-L1 cells. The
protein levels of (A) 1kB and (B) NF-kB was determined by western blot assay. Values are expressed as the meantSD of of at
least three independent experiments. *p¢0.05 relative to control cells; 'p¢0.05 relative to TNF-a—-treated cells.
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Fig. 5. Effects of Mesembryanthemum crystallinum extract
(MCE) on glucose uptake in TNF-o-treated 3T3-L1 cells.
Glucose uptake was analyzed by 2-DG. Values are expressed
as the meantSD of at least three independent experiments.
#5¢0.05 relative to control cells; 'p<0.05 relative to TNF-a-
treated cells.
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Fig. 6. Effects of Mesembryanthemum crystallinum extract (MCE) on the expression of pIRS-1 and GLUT4 in TNF-a-treated 3T3-L1
cells. The protein levels of (A) pIRS-1 (Ser307) and (B) GLUT4 were determined by western blot assay. Values are expressed as
the meanSD of at least three independent experiments. *p¢0.05 relative to control cells; "p¢0.05 relative to TNF-a-treated cells.
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