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Abstract

Type 2 diabetes incidence has increased in recent year and usually associated with obesity.
A mechanism by which obesity may lead to insulin resistance is through the elevated level of plasma
free fatty acids. The purpose of this research was to study the effect of Palmitic acid on inhibition of
glucose transport into adipocytes. The 3T3-L1 cells were differentiated to adipocytes and exposed to
1 mM palmitic acid / 1 % BSA for 0.5, 1, 2, 4, 6, 12, 24 and 48 h. Then, insulin resistance was
determined by measuring glucose uptake using 2-(N-(7-nitrobenz-2-oxa-1,3-diazol-4-yl)amino)-2-
deoxyglucose (2-NBDG), a fluorescent derivative of glucose. We found that, 1 mM palmitic acid / 1
% BSA reduced glucose uptake at 0.5, 2, 4, 6, 12, 24 and 48 h (p < 0.05) when compared with
control (100 % uptake) and at 2 h was reduced to a minimum and constantly decrease later. Our
results demonstrate that exposure of 1 mM palmitic acid / 1 % BSA for 2 h (63.00 £ 5.60 %) can
induce insulin resistance leads to a decrease of glucose uptake in adipocytes. That may contribute to

development of insulin resistance model.
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W96 9 (Leira, 2002; Zou, 2005) 7IuE
LIRS 3T3-L1 adipocyte (Zhang, 2011)
NWITHidDINTANINANTENUBBINTA
Vl"uﬁuﬂﬁﬁﬁﬂ@iamia@awadﬂwsﬂwﬂgiﬂaLiﬁgj
188 3T3-L1 adipocyte lasfiaaunsinglas
\ingloadeay 2-NBDG weldiduduunuaas
maﬂmﬁuﬁﬁﬂﬁﬁ@ma:éa@ia’éwgﬁu@ia"l,‘iJ

2. aUnsotuazisns

24 mswnziagasas 313-L1 Thdn
LIRS (231

\raawAa 3T3-L1 preadipocyte (la3u
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raddsazisugsnainldluiug 4 uazifssde
AUATU 8 11 39411 3T3-L1 adipocyte lUdnmn
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antibiotic WAz 5 pg/mL insulin 148@31&W 1:5
2006)
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triplicate uazilIouifioun19aidals Student's

t-test lapenugimagynsaiamiin p < 0.05
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3.1 Msmziagawad 373-L1 Tinane
(wias lusin

W2 BB Tad 3T3-L1 preadipocyte 14
21M15NzLA89 DMEM 15 10 % FBS uas
antibiotics (Fig. 1) uaznizdulinauduimad
3T3-L1-adipocyte (Fig. 2) m3nszquitvinliia
minJﬁﬂuuﬂaamnLmaﬁﬁﬁa"’nﬁmuﬂugﬂ
nyzae 1 cytoplasm Hag1n iuiwasniamwa
Tnauazdansmznandu laswuindnnsatie
lipid droplet Tu cytoplasm YD ILTAS ‘Aﬁdﬁlu
sanainlaasudluiug 4 uazfnisazay lipid
droplet  tRuunduamAauiduimasiuiud 8
(Fig. 2)

3.2 wansznuvasnsalusuianani
Adan1311121 2-NBDG Tuizas luain 3T3-L1
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nalSsmfisunisiinglaaiing
LsnaﬁimiwLmaﬂmﬁuﬁgﬂﬂixﬁuﬁaﬂﬂmvl:nu“u
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acid / 1 % BSA in1311101 2-NBDG aaad Lfi'ﬂ
vaudwam 0.5 Falug (83.00 + 620 %) 1
Falag (72.00 + 11.40 %) 2 Falug (63.00 +
5.60 %) 4 T2lug (66.00 + 8.80 %) 6 Talud
(63.00 + 5.70 %) 12 Falug (81.00 * 5.00) 24
F21309 (80.00 + 1.50 %) waz 48 Falug (74.00
+3.60 %) Lilaifisuiy control Fediadn 100 %
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Figure1 3T3-L1 preadipocyte morphology:
The 3T3-L1 preadipocytes have a
fibroblast-like morphology, spin shape
with a branched cytoplasm. (scale

bar = 100 pm)

Figure 2

3T3-L1 adipocyte morphology: The
3T3-L1

adipocytes have been
increased in size and have a round
shape containing many large lipid

droplets the cytoplasm. (scale bar =

100 [im)

e laswuindnisineh 2-NBDG aaas
atnsfiimaymiada Wetuiduinm 05, 2,
4,6,12, 24 uaz 48 T2l (p < 0.05 ) LAZNANT
Yaudwaa 2 $alus wumstidiaes 2-NBDG
aﬂaw’hq@ (Fig. 3) uwazifiawlSouiisuninu
wANENsUaIN T 2-NBDG 1atuiduiaa
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maomiﬁwﬁﬁﬂﬁiﬂmf@LL@iﬁJmﬂunm 2 5719
LLa:ﬁﬂﬁﬂﬁi‘ﬁﬂLfﬂﬂ@lﬂﬁﬂ%ﬂuﬂ’]’):ﬁﬂda@maglj
Woviudunawudu Saudndgmsunmsuands
187 12 U8z 24 T21N9 ITWUAINULANAIIT

a8 IR EAYNIIEDHE (p < 0.05) UENNITLN

'
=

7105 T2lu9 walzin198a8du09nI1THT

N

100

20

2-NBDG uptake (% of control)

A

incubation time

6

2-NBDG agnsfingfanyn1eaiia uan 1 7lug
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Tugr989mILNf 0.5 21w (p < 0.05) uaz 1
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Figure 3 Time dependence of palmitic acid inhibition on glucose uptake in 3T3-L1 adipocytes: 3T3-

L1 adipocytes were exposed to 1 mM palmitic acid / 1 % BSA for 0.5, 1, 2, 4, 6, 12, 24, 48

h. Glucose uptake of palmitic acid treated cells at various incubation times were measured

by using 2-NBDG compared with untreated cells (100 % uptake). All data were derived

from three separated experiments performed in triplicate and shown as the mean *+ SD,

* statistically significant difference (p < 0.05) compared with untreated cells (100 % uptake)
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2 3ziinnzdu I@mawwzm's:é”mmm
(metabolic syndrome) Lﬂuﬂu;am”ﬂﬁl,?mmﬂﬁq@
LW312 visceral fat ‘ﬁla‘:mﬂu central obesity FEY
metabolically active 41nN731 peripheral fat L&z
suNInUaay free fatty acids 1dann miL‘v‘ﬁlaJ"?JIu
28932AU free fatty acid aziniinathlwiAan1ie
fladadugAudu (Boden, 1997; Boden, 1999)
miﬁﬂmmamq:ﬁvma@wgﬁulumaar
lsi 3T3-L1 adipocyte lasitIouifinunissi
nalasdngiradizninaoad lududndnuimad
vlmﬁ'uﬁgﬂﬂi:@uslﬁl,ﬁ@ama:ﬁ@{a@iaﬁwgauéﬁU
nsa laainladanluszoziiandls 9 uazase
aﬂmumiﬁ’mgiﬂamﬁajmaﬁﬁ';ﬂ 2-NBDG
wudwﬁmmﬂawadmsﬁ%iﬂﬂﬁiﬂa@ﬁm@iﬂu
Wwaan 2 $alus wazvildimsidhnglasag)
lunﬁ'szﬁma@aaagijiaﬂmﬂunmmm‘fmuﬁa
48 Talug foudinfatuduiaa 12 uas 24
i7lug 2z ldanaafisuvinssauuesnstudy
1181 2 F2la9 wasidaruuanaenwed19d
woE1AYN1I8ia (p < 0.05) WallSoufisuny
control @”aifum'sm:ﬁmfnaﬁl,ww:Lgﬂq 3T3-L1
adipocyte @28 1 mM palmitic acid / 1 % BSA
Wuan 2 52lus saduszaziianvesnisuy
s lasduiianaldiAanisanasvasnisin
nQIﬂmﬁwg’maﬁ‘ﬁ'mm:auﬁa:ﬁﬂﬂlﬁﬂu
wuusaaslumsansmalasuudasvesaas
vl,ﬂuﬁusl,uann:"?{?iya@iaSwgﬁmﬁiaﬁ'}"l,ﬂw”wmm
ﬁ'qﬂa%luama:ﬁ?a@iaﬁwgﬁu FoFeanaznans
Wulsauimanusfian 2 Snainladaiy
FOAARBINLITUITURANUNNITANEN
HAMIANWNiFaAAREINLNIAN I AEH
N1V Hunnicutt  WazAME (1994) 518911737 1
mM palmitic acid (16:0) witgatinlfiAan1sae
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