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Abstract

Oxidative stress has been considered to be a major contributor to the pathogenesis of the diabetic

macrovascular and microvascular complications.

In the absence of an appropriate antioxidant defense

mechanism, increased oxidative stress leads to the activation of stress-sensitive intracellular signaling

pathways and the formation of gene products that cause damage and contribute to the late complications of

diabetes. The source of reactive oxygen species (ROS) in the pancreatic beta cells and insulin sensitive cells

has postulated to be the mitochondrial electron transport chain.

NAD(P)H oxidase-dependent ROS

production is also important as the source both in pancreatic beta cells and other cells. NAD(P)H oxidase

mediated ROS can alter parameters of signal transduction, insulin secretion, insulin action, cell proliferation

and cell death. Additionally, oxidative stress as the pathogenic mechanism linking insulin resistance with

dysfunction of both pancreatic beta cells and endothelial cells,

eventually leads to diabetes and its

complications. Further investigation of the mechanisms and its therapeutic interventions based on focusing
NAD(P)H oxidase associated ROS production in the islet cells and other islet cells are needed. (KOREAN

DIABETES J 32:389-398, 2008)
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Fig. 1. Overview of the sources of ROS in diabetes and their links to atherosclerosis. oxLDL, oxidized LDL; FFA, free
fatty acid; AGEs, advanced glycation end-products; VSMC, vascular smooth muscle cells; ROS, reactive oxygen species.
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Fig. 2. Production of reactive oxygen species (ROS) in a generic cell type (Adapted from Anteriosclero Thromb Vasc

Biol 24:816-23, 2004 & J Physiol 583:9-24, 2007).

391



KOREAN DIABETES J 32:389~398, 2008

< FeZlES %

< PIE gk olEA AR
At EAE ARGt

UCPs< 3714 Qs sHE& ATPEA o & q17dsiA|
FslA sl g ek UCPst wlEZEeloke] Ut
dor] 7143} wk Aole] F7he QA7) Fot o] 2HellA
A3l ollA] (Redox energy)7} B& A£RElo] 54
%5 do7lth UCPIE FHe:= B8, 879
SollA W=l AlEAL] ATPOl 2l A= Z3AA]
g 7AW 718l At gole] Qlofof bl
UCP2+= Q17F] 119 dAixlell whed fALE 74A|e] 319)
EEZ, vak 53 qte] Qlrk UCP3S S Bl
she F7 ol W= 2 s o] Al avle}
o] QIeP?. UCPs= WEZEgo} kg E3 1k 9
5 A ATP B AATE JE8E sARE SAl
ROS A= ZAA7I,

13}&4((;1

r o

o

>
=
=]

Aol

NAD(P)H Oxidase0fl 2|5t ROS M

AAA ] 73004 HAAAle] FASL
sl NAD(P)H oxidase 2 B2l A|¥Eate
7} glofo} k3, o] ROSE AF S& =
oJ&kS 31A| Hek et NADP)H oxidase”} I Alolk

A AL Ak AlE AR 71 eawa] wiekA]

3 B2 ohE AlEAE 24N o] IS

4 A% ROST} MIEMIES E3ke o] Al Aol

o=

Glucose
Free fatty acids
Angiotensin II

Insulin

PKC d IR%—I

Akt

eNOs

9 A 5 U A Azl o] i BB ks
=2e] 3 AA1Z wiolol AAHe] ATAZ NADPHE A4

8l -0,& 7HETPY. NAD(PH oxidase= 243+ 913t of
o3t FAAeL 4kl Fioll wiel NOX1, NOX2,
NOX3, NOX4, NOX5 So& EREP.

FAAE 0]€]9] AEANAE (HIEIE E3hH NADP)H
oxidase2] o} (oll, NOX 1~3)E°] ROS9| F23%+ THA}
AA3hE gk vheke] £33 palmitate s F3 v o
Sl ATAES} AN E FAEXZ PKC
ol #Alstel 53l NADP)H oxidase”} A=go] dq#]
Uk (Fig. 3)%0. 2 od7oll w2 ARy Gl 5%
ERzHE] o] weLAEAA % NADP)H oxidase 74 84
A gpo1™sk p22™t STkl QIS I
Oliveira 5= 9o H=AFoNA NADMP)H oxidase
(NOX1,2,3)] o] Z7lslo] S Eelgiel?. w3t
RT-PCRS %3l #o HA=AZToAA gpo1™™ p227,
p47"* ] mRNA o] Z7lsto] 98-S eleli). A
27 0] WAzt AN E pa7"TL Ao o
=gick w3k F o] WERIE, BRIN BD11oAE pa77 1t
o] ZHFYF?. Exwdoll 28k ROS AAo] GF109203X
2H= PKCE] Bol AAlAlel] o3l FEHoz AA=ck
ol 5 Sl vl ZENAE £ A58 53t ROS 40|
2 PKC oEA 71de B3l Yolds & &+ Ak

v NOX4+= A%, E3 UAlE, SZA1Z, 824

o=
E, ARTAE, APAE, HARAE, v} F7AE 5 ofe)

Serll77 phosphorylation ) NO

Gene induction

Thr49s phosphorylation

NAD(P)H oxidase I

p47pnex phosphorylation ) O ,-

Gp91rhox (or nox homologue)
Gene induction
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