T AW H 2 2T X| 33(5): 464-471, 2018
J. Korean Soc, Food Cult, 33(5): 464-471, 2018
2 =1 AL A AEEsslsl 9

Copyright © The Korean Society of Food Culture

o—Lipoic acid®] ] 2o el ® X e|A|7lo] o2

ISSN 1225-7060(Print)
ISSN 2288-7148(Online)
https://doi.org/10.7318/KJFC/2018.33.5.464

CrossMark

click for updates

| [
3T3-L1 Z[HIA| = AJZREo]| D]x] = &}
Me g
by star 4] F Fat

The Effects of a-Lipoic Acid in Adilution Solvents, Dose- and
Time-dependent Manner on Cell Growth Blocking in 3T3-L1

Eunyoung Seo*

Department of Food and Nutrition, Jangan University

Abstract

Purpose: This study examined the effects of a-lipoic acid in diluted solvents on cell growth in 3T3-L1 cells according to
the treated concentration and times. Methods: Adipocyte 3T3-L1 cell were cultured. Confluent cells underwent starvation
with SFM for 1 day and then were cultured in a medium containing various concentrations 0, 100, 200, and 400 umol/L
of a-lipoic acid. The cell viability was measured using the EZ Cytox assay kit. In addition, the effect of a-lipoic acid of diluted
solvents on the cell growth in 3T3-L1cells was examined according to the treated concentration and times. Results: The a-
lipoic acid diluted ethanol inhibited cell proliferation in a dose and time dependent manner. The a-lipoic acid diluted ethanol
induced adipocyte 3T3-L1 cells proliferation with an adipocyte inducer. In addition, a-lipoic acid inhibited adipocyte 3T3-
L1 growth in a dose and time dependent manner (p<0.05). Conclusion: This study showed that a treatment with a-lipoic
acid diluted ethanol inhibits cell growth of, adipocyte 3T3-L1 cells induced with an adipocyte inducer, (200 umol/L of a-

lipoic acid) treated for 48 hr.

Key Words: a-Lipoic acid, cell growth, 3T3-L1, treatment condition

LA B

o-Lipoic acid(1,2-dithiolane-3-pentanoic acid)= +
& QA= g3k=(Snell et al. 1937) B2 =, 2

o

71 €]
AN S{e

7k Aol EAlet, A, ErtE, AeulS, BEE
2], ZA} 5o A& vl EAlS B It Gleiter
et al. 1996; Teichert et al. 1998; Breithaupt-Grgler et al.
1999). a-Lipoic acide @4k} 753 AW e #5002
HEN fAEAZ BER/ET A3 (Reed1957; Rosenberg et
al. 1959), AW mlEZ=glolol|A octanoic acid®} sulfur &
AZHE 47 gAEGT €84 AttJordan et al. 1997;
Wada et al. 1997). B3}, ¥ FHA oW oA E2-FEF=44

LR ERAE FAs oplEHola A FA0E #
oIkt a-Lipoic acid®] izl a3 2= A SAgika

= (SOD)S A|ABIA, Alare] Alsly &40 2 HE AP
T e e R P e b

210 (Maliska & Winiarska 2005), =2 €] Fx=1 3hx}e]
FeE @S AT, M FE =2 Y, e,

C-peptideE 7HAAA EslE At E Host=
B E T Jth(Lee et al. 2005). 2 2] 2L A3}, 9
YA 2HE 7= S 31 (Kim et al. 2004), A|
W A AES WAL, A SR 35S A
71 (Yi et al. 2013), A% A3 very low density
lipoprotein (VLDL) #H]& Y5 59 A2 gilel = #o
3= A2 dedA )th(Saengsirisuwan et al. 2004).
H|Eke. glrole] o ApeIolol o AHTAS Tt
A28 B=H Fo TAEPA dke] AAAEE M=
Azsk g1 FA|otH(Kim et al. 2005). 53], 20094
35.6%A% =t A9l FAe] winkEe vid Es] S7ket
o] 2015'd 71 40% oVdez Al EAdel 10 + 4tﬂ°l

HIWRRIQI Ao R Xete] . Qv Ae]ehs] SHo = Hvh
AN AW=2] (adipose tissue)?] Y FHo 7 HolEd 4= 911
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a—Lipoic acid®| SIME0, X2|sE, MlAlZo] TE XY MZ g Axol 0|xl= Hef 465

om, AuF 22 AR HNEZHEH HIlEo] A Aot
(Hirsch & Batchelor 1976). B9 E3pdoll= FUd4 HH
H|&2] oy} 2% S o83 A7 Bol M=
Uom, 53] 2Fe] 71574 43Sl Heo]EAWZ (phytochemicals)
S o] &3 A& oA 71Kl Hste SEFo}
Ae] ¥slE T3 A, = At a3 52 F A5
3 9ok A Ao EE AR A vRke) AEE
Aglstd 2% WlstE a3 Basta k. 13y a-
Lipoic acid®] 7|53 &9 94 AolA AA] 7|50 &
ook & in vitro @] WP w5 A gHA o], 53] H|Tt
I #AHE A 71Z27F HojoF & AWM E WA a-
Lipoic acid A2] &%, A& AIZF, L 4&<] g4 &
B3 2ol R B vp UL, o], & AFtellA= H]
B fAREES] o-lipoic acidE ThgsE &= 3]4ste] A
WA EE 53518 3T3-L1 AlZo| ARefeEde Hs)
of APPAIER ESAIT F TFRE 27100A Al A7)
A= a3 B RA) &3

I A7 Y

1. AT E 3 M B

Age] A% a-Lipoic acid (Sigma, St. Louis, MO,
USA)= 32 /5= 100mM, ethyl alcohol (Sigma)=
500 mM, dimethyl sulfoxide (DMSO) (Sigma)ll 100 mM
2 33t stockS THEo] WE Haste] ZF A3t wl
Felol] slAste] ARg-ERTt Aol ARE-E AME= mouse
fibroblast 3T3-L1 preadipocytex= American Type Culture
Collection (ATCC, Rockville, MD, USA)llA F+4 3T}
M X+ 37°C, 5% CO, incubator®| 4] Dulbecco’s modified
Eagle’s medium (DMEM, WelGENE, Daegu, Korea),
10% bovine calf serum (BCS) (WelGENE), 100 pg/mL
penicillin, 100 pg/mL streptomycin (WelGENE)o] &g
Hj FH oAl F3FHA THGreen & Kehinde 1975). A Z7}
70-80% %= confluent¥]™ phosphatate buffered saline
solution (PBS)Z 28 Mo trypsin-EDTA (WelGENE)
£ Hgst] AE2E B2 & Al wigsilaL, s 12
dwirt wghste] AFFAQ1 ME GHE FA5HATHLee et
al. 2006).

2. NUMEZESt R

A g Axe APAEZ L35 fF2at7] 96
3T3-L1A]Z] 10% fetal bovine serum (FBS, WelGENE),
10 pg/mL insulin (Sigma, St Louis, MO, USA), 1 umol
dexamethasone (Dex) (Sigma), 0.5 mM isobuthylmethylxanthine
(IBMX) (Sigma), 100 units/mL penicillin, 100 pg/mL streptomycin
g ye wgelon wAsle A ERsle frala.

A ERe] #3} Foli= 10% BCS, 100 units/mL
penicillin, 100 pg/mL streptomycing ¥-> DMEM Hj <}
o= #3} S FA5HtKSeo 2015). AlZ #38F & -
lipoic acid (Sigmay= ¥l s= Al7bE g SujE &
g8l 8]493F a-lipoic acidE 712t A 2]sle] XWAIE A7l
HX= &35 Aok

3. M= M

a-Lipoic acid®] 4] &f, 7} §%k, 2] A7k ©&
AE F2] a35 ol 7] 98] 96 well plateel] 0.5x10°*
cellsymLe] F5== plating 3132, 48417+ Fof confluence =
H BCS7F 2284 regular medium (RM)Ol] 5 pg/mL transferrin,
5ng/mL selenium, 1,000 units/mL penicillin, 1,000 pg/mL
streptomycin, WelGENE)S-Z v Fel-S- w3} tHKim et
al. 2005). 2ol AFE-H 2] 22 a-Lipoic acide 32k
=4, DMSO, ethanol 5 Z}7} T2 &ujo] 3|45l
stock (1 mg/mL)& ¥HEo] A3ttt a-Lipoic acide 3F
A Y 278E Y o, tiEAA F718md
DMSO, ethanololl= YA} glo] ¢Hd3s] &=t 22,
2774 8l 32 SFol= a-lipoic acid7t 3] &3l
Ex] ¢o}, &= water bath 37°CollA 387t W9 &3}t
gom, 37°C, 24X17F &< voltexingdte] a-lipoic acid2]
PA7E hds] EallE RS ERIg & AF] AR
Zt 8w o-lipoic acide sYgH 27102 wjdE 3T3-L1

48, 96A 17t} Aolls AEE sl RS 37935}
Ak RMell o-lipoic acide 3418w, Hels=l, 2
AIZPER Aol 7Fste] wigd S wAlsh. 209 a-
lipic acide= Mol H7Fst & 24X 7mj) 7H2 Z2719] vl
HOo T WA F A7+ Aol wet Cell viability 782
EZ-Cytox cell viability assay kit (Daeil Lab, Seoul, Korea)
< o]& AUt} EZ-Cytox solution & 2|3k &, 34|17 &
490 nm®l| 4] spectrophotometer (Tecan, Austria GmbH, USA)
& o83t FE=E S7G3IATH(Yeh et al. 1995). ZE A
P2 SHACE 3 ol e 27dA Ao, 33
o] 542l AAE A Aest] Fede

A8 (1) a-lipoic acid 34 &1: 32} FF<, dimethyl
sulphoxide (DMSO) (Sigma Chemical Co., St. Louis,
MO, USA), ethanol (Sigma)oll Z}Z} 3]435te] A 2]st3ith.

A% (2) a-Lipoic acid®] *z] FEH: AlE= serum
starvation ¥ SFM®l a-lipoic acide 0, 2.5, 7.5, 10 pg/
mL, 0, 5, 10, 20 ug/mL, 0, 25, 50, 100 pg/mL ETE=Z *]
233t}

A3E (3) a-Lipoic acide] A &] A|ZHH: SFMell a-lipoic
acidS 0, 6, 12, 24717k, 0, 12, 24, 48717}, 0, 24, 48, 96
AIZE &<t Akt
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4. SH A
2 A7) Ao E dojxl A 5HEORE 3 ot 4
Al e dojzl AFE SAS 9.1 (SAS Institute, Cary,
NC, USA) Z2a7& o|§sle] FAAE skt o8 =1
o2 Pt Ao A= xR A H4ud £
THUAE AlLtete] ARSI, ZF - 7H] Alol= one-way
analysis of variance (ANOVA) £4 & 0=0.05 ol
]
T

Duncan’s multiple range testS A1
N, ZAx gl vk

1. a-Lipoic acid?| 5|44 S0HEH M| Z=A]

AF A3, 32 FHTE 348 o-lipoic acidE TEHE
A2 ek A= tlETtol vlwste] Al S2lol= of
T S AR e o] HFEHAT<Figure 1>
(p<0.05). a-Lipoic acidE *2|3FA] 9 tztol Hlal] 3%}
SHTE 43 a-lipoic acidE *]2]8F oM Al7ke) wh
E AME e AFE o, AR A2 S HE
FIFS PIRA] e Ao E AU

DMSO &vlZ 3|4 % a-Lipoic acidE 2|3t wollAl=
HEAIZE 24M 7R =ttt Ao 4ge] Aol
YERHA] eFgkort, AJal7tk 48417 SHEl= Mlxe] 37
of A7hgk FIFE v AEske AlETE v Aok A
EHATE 96417} o] F= iRt} BE AjolA Alxe] A
Fol] % mu]g Fo] #AHFE S th<Figure 2> (p<0.05). th
23 AP 7o AR Afo|= AEA] gggkon, o]
gt A= o-lipoic acid®] A2l ]gt zfo]7} ohg}, &
vl 2 ARS-3F DMSO7} 3T3-LIAI o] A7l XA &4
= 48 A27t Abgele 2o AlRET H2ATE 96417F
Foll= ol2lgh Aol U Asixon, 43 A &l 24
well plate 2} welldl SU3+ =Z plating S+ A2 FHT}
o A2 5o AERE AEEE Zlo] AFHUL 22ERE
olg| st A= AdA ARSE 3T3-L1 M| 83710
= #7187l DMSO7F A3skA] &oH, o] ZAAH oz
DMSO02] F57F =555 Ao A= A4 A3
£ o= Zo] #ZEHUTE Ethanol §vi2 348 o-
Lipoic acidE # 2]+ AlEZlM+= a-lipoic acid®] F=2} #
A7k whet A2 S FoH o A= Zlo] HF
A tk<Figure 3> (p<0.05). a-Lipoic acid® 2|3} 247 7F
FHE 400 pmol/LE A3 Aol froldow 47
o] A= AT} E3L, 48, 967 7F FHEE a-lipoic acidE
A et BE AgAA Mze] o] fodoz Ay
= Aol ATt AAE 3T3-L1ol HIE FAREZS
o-lipoic acidE ethanolZ &3t 0, 100, 200, 400
pmol/LE A 3taL, A7 0, 24, 48, 96AZEOR 35
< o a-lipoic acidE *2]gt 48417k, 400 umol/LE 2]t
AN FoFOZ AE] o] AlH= AS HF

°13E A

D 0 pmol/L
. 100 pmol/L
9 . 200 pmol/L
8 - D 400 pmol/L
g 7 NS
€ 6- T
o Ns
¢ s NS
g 4
c
g NS
S
[«]
@
Q2
<
v
Ohr 24hr 48hr 96hr

<Figure 1> Effect of a-Lipoic acid diluted distilled water on cell pro-
liferation in 3T3-L1 cells.

Each bar represents the meantSD from three independent

experiments. Comparisons among different concentration of a-lipoic

acid that yielded significant difference (p<0.05) are indicated by

different letters above each bar
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<Figure 2> Effect of a-Lipoic acid diluted DMSO on cell prolifera-
tion in 3T3-L1 cells.

Each bar represents the meantSD from three independent

experiments. Comparisons among different concentration of a-lipoic

acid that yielded significant difference (p<0.05) are indicated by

different letters above each bar.

=, Mgk A 9647+ o] FHEH = a-lipoic acidE 200,
400 pmol/L 2] g+ AT E thzwol vl A|Ee] A
ol fFojF oz AA|EJTE. Davis et al.(2009)°] wEH,
mouse skin fibroblast celloll 100 umol DL-a-lipoic acid&
A ek &y AR F(dose)S EEldle] FARE & MTT
assays AAISto] AEE (viability) & YoRE Aot AR ]
& ABEY (viability) > = AHAAE HERL 2™, Koh
et al.(2005)2 o] sz ol o-lipoic acidE *2|s 4
I, v AT Aol A3 Agste] d=AE 94 4%
o] A HATFL &Rt} Artwohl et al.(2007)%= human
endothelial cell] a-lipoic acid& 0, 1, 50, 500, 1000
pumolZ A2k & A F2]8 FolE A3}, a-lipoic acidE
50 pmol o]Fo 2 HJatis W AE F4& FJHo=
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[:] 0 umol/L
@ w00 moin
. 200 pmol/L
3 D 400 pmol/L
a
7 - -
A 6 b
a
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=3 b
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v Q-
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<Figure 3> Effect of a-Lipoic acid diluted ethanol on cell prolifera-
tion in 3T3-L1 cells.

Each bar represents the meantSD from three independent

experiments. Comparisons among different concentration of a-lipoic

acid that yielded significant difference (p<0.05) are indicated by

different letters above each bar.

D 0 umol/L
. 0.5 pmol/L
. 1 umol/L
[:] 2 umol/L
A 77
£ NS
£ 6
(=
2 5 NS
o 4 NS
e NS
S 3
o
2 2
<
v 149
0 _— _— -
Ohr

24hr 48hr 96hr

<Figure 4> Effect of treated 0, 0.5, 1 and 2 umol/L a-Lipoic acid on
cell proliferation in 3T3-L1 cells.

Each bar represents the meantSD from three independent

experiments. Comparisons among different concentration of a-lipoic

acid that yielded significant difference (p<0.05) are indicated by

different letters above each bar.

AA SR o™, A vascular epidemial growth factor
(VEGF)E A3t AlaEe] 4348 =3 & a-lipoic acid
g 2 FEE AYPUE W= 50 pmol o Fe 2 A5k
S u A F2S fFeFoz AAg Aoz BT
weba] B AT <Figure 3> A3 2ol 3} = T 2UA
BE o-lipoic acidE 400 pmol/L oo H#3atS o)
A AlEE] A ARk Zlo] AEEAnt BELE f]olA
Blwst og] AFEANM T o-lipoic acids 3|43t= &ulE
+ ecthanols 7Pg Bo| o]&silomn, olyst Ai=
ethanol S & 3]4]3} o-lipoic acid’} 3T3-L1 A|3Ee) &
slS W thE &ulE ARSSE WEET AlEe] o] K
ojF o= Azldrie Zo] AU

D 0 pmol/L
. 5 pmol/L
. 10 pmol/L
7 [:] 20 pumol/L
A NS
E 6 o -
& 5 NS
< NS
g 4
(= NS
8 3
A
2
s 2
<
v 14
0 [
r r r r
Oh 24h 48hi 96h

<Figure 5> Effect of treated 0, 5, 10 and 20 umol/L a-Lipoic acid on
cell proliferation in 3T3-L1 cells.

Each bar represents the meantSD from three independent

experiments. Comparisons among different concentration of a-lipoic

acid that yielded significant difference (p<0.05) are indicated by

different letters above each bar.

[:] 0 pmol/L
. 50 umol/L
. 100 umol/L
8- [:] 200 pmol/L

£ 7] :

c 6 e a

&

< b

1]

]

c

©

o

=

o

v

e

<

v

Ohr 24hr 48hr 96hr

<Figure 6> Effect of treated 0, 50, 100 and 200 pmol/L a-Lipoic
acid on cell proliferation in 3T3-L1 cells.

Each bar represents the meantSD from three independent

experiments. Comparisons among different concentration of a-lipoic

acid that yielded significant difference (p<0.05) are indicated by

different letters above each bar.

2. o-Lipoic acid2| Xz2| S0 M2 M|ZE ZA]

a-Lipoic acid®] 2] =& MXEX A vX= 3345
AR 7] Sl thFst AE] % MlEZol a-lipoic acid A
ZBIATh AYEE 0, 0.5, 1, 2 pmol/L 2 AHS X3P}
S uo] Az A7 A7 0, 24, 48, 967 7He] AN =
3T3-L19] A AFele obfd &S wxA Fodth
<Figure 4> (p<0.05). a-Lipoic acid®] *ZF=E 1082
Z7A A3 0, 5, 10, 20 umol/L AFAME 22 s%
of #AAIRle] g7gel WstE VeRA] S tth<Figure 5>
(p<0.05). 84, A2 F=& F7HAA 0, 50, 100, 200
pumol/LE A E|3laL, 96A17F 5 200 pmol/LE 2|3+ A3
ol ME tiZxol vl 73.3%% AlEe] Aol feFow
ol th<Figure 6> (p<0.05). a-Lipoic acid®] 200 pmol/L
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D 0 pmol/L
- 250 pmol/L
. 500 pmol/L
(] 2000 umoit
8 a

A

e 7 1 ab

€ 6
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g s

o 4

£ NS

& ]
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8
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v

0

Ohr

<Figure 7> Effect of treated 0, 250, 500 and 1000 umol/L a-Lipoic
acid on cell proliferation in 3T3-L1 cells.

Each bar represents the meantSD from three independent

experiments. Comparisons among different concentration of a-lipoic

acid that yielded significant difference (p<0.05) are indicated by

different letters above each bar.

[:] 0 pmol/L
. 100 pmol/L
6 . 200 pmol/L
400 pmol/L
5 O
A
g 4- NS
4 NS
¥ 3 NS NS
[
v
g8 2
e
£
2
a1
<
v
0 ,
Ohr 6hr 12hr 24hr

<Figure 8> Effect of treated a-Lipoic acid for 0, 6, 12 and 24 hr on
cell proliferation in 3T3-L1 cells.

Each bar represents the meant+SD from three independent

experiments. Comparisons among different concentration of a-lipoic

acid that yielded significant difference (p<0.05) are indicated by

different letters above each bar.

2 A Aol oA oz o] gald Aol #F
=o] a-lipoic acidE L& X(250, 500, 1000 umol/L)ZE |
glste] A APt Ak AlEed 22| 2477F Fo
= A= uet oz Ao xfolrh AEE A
kO, HEAIZE 48417 o] FHE = 500, 1000 pmol/L
A A tizwtel HIgl 96%—91%= 7ol FoH o=
o)A &) 2 Th<Figure 7> (p<0.05). 22}, A 2217 96417F
o] FHE o-lipoic acidE 500, 1000 umol/LZ #2]3F A8
A AESE AEL] 7F FA8] FAaE A of2lgh A
£ o-lipoic acidE IEEZ 3T3-LIM o *2]sl5S wje}
a-lipoic acids 31X sk= &= DMSOE ARS-3F Ao} f+
AbsA FEAE oM, o]= a-lipoic acidE &= 3T3-L1
Alazel] el A g5 Fol, A7} Aldele 0=

C] 0 pmol/L
. 100 pmol/L
® O
200 pmol/L
(] 400 umoir
4
A
a
£ ab g
c 3 NS
8 NS b
< NS
o 2
v
c
©
2
s 1
v
K]
5 0
\
Ohr 12hr 24hr 48hr

<Figure 9> Effect of treated a-Lipoic acid for 0,12, 24 and 48 hr on
cell proliferation in 3T3-L1 cells.

Each bar represents the meantSD from three independent

experiments. Comparisons among different concentration of a-lipoic

acid that yielded significant difference (p<0.05) are indicated by

different letters above each bar.

D 0 umol/L
8 @ w00 umoin
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7 [:] 400 pmol/L
6,
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2 NS ab
o 3
e
@©
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<Figure 10> Effect of treated a-Lipoic acid for 0,24, 48 and 72 hr
on cell proliferation in 3T3-L1 cells.

Each bar represents the meantSD from three independent

experiments. Comparisons among different concentration of a-lipoic

acid that yielded significant difference (p<0.05) are indicated by

different letters above each bar.

AtEE Y. a-Lipoic acid(ALAYE YZA) 24 (water and fat
soluble)Z blood brain barriere} Al Z9He HA T34 4=
new, FEEHd GA Aeke 89S 7L Ao Ax
WellA & EAskes a4l ©Jsl dihydrolipoic acid® €+
L=)o], vlel C, H]ER E, coenzyme A10, ubiquinone}
722 O A ] £33 molge 98-S $Hh(Han et
al. 1997). A%¥ a-lipoic acide &4Fsl zhgo) ola] 2+
717} Aoshe FEETE, S Wt 5, 3, 9
=4 neuropathy, A4 &S] AW, HIV 24, 5973s5k%
I 22 Ao A g59f mshiAol] a7} dvkal HalEA
A THGhibu et al. 2008; Brooks et al. 1984). AWl
nEF=2]o} UlollA] lipoic acid synthase2] Zuljzlg-ol 2]
3 FAAFAR =, vEZE=ZoF oA pyruvate



o—Lipoic acid®| s|ME0l, Xl2|sk, X2|AlZto]

dehydrogenase®} a-ketoglutarate dehydrogenase®] X212k
2 Z8-3tH(Pari & Murugavel 2004). L o= F& 2g
oA lipoic acidE 2lo]oll HZ3l9S uf ket Aeld &
do] MstE AT STt 2lolE F3 lipoic acide drug,
22 AHhigh fructose diet), =3}, SA1421 & Sl <
gk Aksl 2Eg2E a0 /A, 5T O
AP ZAEE e AP A2 TS WA, A
A8 Z(hypolipidemia)yS 7HAAI71E Hol= E3& UERH
th(Packer 2009). o]&gt A5} A3E H|ws)] & o, a-
lipoic acid= ¥ A3l ARS-SH XA 2]o)] AW S {23
= o8 gAR] 2SS sl 58S B8l e o=
B EA7] 0L, ABA L] 735 AlEE] A37-S Aafste] H|vE
© 29 P& Apdsle a7t s AoE AlRH

e

facs

3. a-Lipoic acid2| 2| A|Zt0]| HE M|=Z SA

3T3-L1¢l o-lipoic acidg *2]sk= Akl whet M2 A
o X @3 FAS|HUTE. a-lipoic acid®] TEE 0,
100, 200, 400 pmolV/LE ]38}z, 0, 6, 12, 24X 7F F<F
AZl| o-lipoic acidE A 2|stiS wl A2]A7k] wt Al
o] gl ol Wb douA] FSkth<Figure 8>
(p<0.05). ZZE ATt a-Lipoic acid®] 28] == A3H
3 5 AAIZRE 0, 12, 24, 48A17F T Al LS FAT
Az}, AEAZE 48417F, A B E % 400 umol/LolA] thZtoll
Hl3)] Alaze] o] JAlEE A AAEA L <Figure 9>
(p<0.05), 0, 24, 48, 72X|7} H2)31S wol= 48717}, 400
pmol/L A@A<rollA] thztell H]s] 80.4% “37do] oA
2 gAEE Zlo] AAFAL AZAIZHE 72A17F, 200
pmol/L A3 7olA 78.4%, 400 umol/L ToIME 68.2%=
ol vl MlaEe] Ag7do] o8 o m vrolxth<Figure
10> (p<0.05).

a-Lipoic acidE 3T3-L1 Mo ] T=& =24 g
39S wol= a-lipoic acide ME A4S JASIATE a-
Lipoic acidE AZol A3k & 48A7F &, Al sEE 400
pumol/LE g A3+ thxwol Hlal] FolHos Alx
o] AAo] A= AT} Hahm et al.(2014)2] AFNME a-
lipoic acidE 3T3-LIME] A2|sls o) A Alx=e] &
s M ER oM, AE ) A FHo] folHoR AAH
Ak At} T3k Prieto-Hontoria et al.(2013)2] <1520
A& lipoic acidE #|2]3F 3 48A7F o] S HE] R|HIA| oA
H)== adiponectine A/dS &34 JASFATIAL ST
2 AT AN e b2 A7EH FABH a-lipoic acid=
AA|ERe] Batel A A S agFoz A}
Ao, ol HRkS frste o] A F 7HE 712A<
DAONA o-lipoic acide AWM E S B3] AAS=
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2 AdM e Fa5, e dAst 59 Fol By
= A a-Lipoic acidE AWA2EQ] 3T3-L1
o Mg, Al sl AAIZHER AR Aol 1]
%
E APAIEQ] 3T3-L1o] 3]ASmEE AHlsiids o
ethanolZ 3493} o-lipoic acidE 400 umol/LZE 48A]7F 9]
B Aeis v izl vls) oA o® g7l oA g
Atk A F=o] TE MEGG] PR P2 a-lipoic
acid’b 100 pmol/L o]t} V2 Fimell= el &Rl 474
AE #FT  jIAeH, 500 umol/L ool =S T
M= MEL] o] ErlFsste] METF AFEEE Zlo] &
A=A, 3k, AP AIRS 2EIs AFoA = a-lipoic acid
E Azl Aelgk A 482]7F FHH fo|Hom A|xe] A
ol i S #ET F UTh A =S T
& o, vel] FARERS] o-lipoic acide AWAIE 3T3-
LiolA AlEeo] A4S foldoz oAlsti e, a-lipoic
acid®] 34 U2 E ethanolS AME3}A, A5 % 200
pmol/L o1/, A=A 48A17F 7-E A3 g7l 9]
o g 7kAaEE Ao] ERIFT. 2 EE, a-lipoic acide
Hw} A e B2 WS X EsiAY JAlske o<l
2ol X o] 7154 Aol Hivk X gAlRe] N 75
o] #AHoH, o]F i F=H UAE ISR ¢
Zo] AL FHE A Aot S5l ik HEAd Aot
g =e]d Zo] aFHA K et # AY A= o
lipoic acidE ©]-83 W2 in vinodFolA 28 24 A
she oA dds] Eexrt =8 Aol AlREH, B
A= A in vitro A oA 7|2 AFEE o]&HoF
ZE 71s)Ert.

2 A= 20183 ARItiEa skEdH] A|Pez 43
[e3]
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