cA122H A3 3E 1998

X
)

0

ohFTeta Satule WUk AR, WAt olstelel AEaeret

sloNs} - caEl - xFa

M =

- A 9 AR 8Qlel efsted MYt
FAeE g YA 2 AL SR o).
2ol AR Fae] el gloiA] 7k fgle
2 AslE ARtz gl o2 QI3 As Eidol
Holglthe d7Eo] Basln gie. wat gaw gt
ApellaA] el nby g el whlelle s &4
o] #HHE Zog Hu=lw glon, B3] 13| 2
g Fog oiAee 243 9=5e AEt
(autooxidation)w] WFAE|: AGelo)ke] ZE51, vl
o) g3} Fo] K £48 dodle ajler F
x5 ek gk A gt oz e] Asti ]l
g Ak} B0 FrKE darAd EEe] el
Hojd Aoz AAso] Yk

G sxlollA At AEa| Aol B e WY
o} Hedgel IABA AL e SRS 40 B4
TE A% Barko] dwiA et AN A9 |
ofifs e R <l ARskErt KIS
e gAkshiAe] #AwUt Ashde] B v gle
W olHol g} £E UYE AR Uiz
Toll wlel] o] & ARt ~EdAE Wl gl
go] Hasgey ™. el s S gl

B xHol @A) The 1lth Asia-Oceania Congress of
Endocrinologyoll A 4F3EEI9-2-

Haalah: 19981 59 309

Eajo)z) 19984 79 282

ol 2k gdut, olFdista oatiE ARz

- HEY - O|2HF - Bt

Ao ke At 443 Bdoll B3k A
o = Holrk
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KT 9dodhet AR AHRE ) HEE $2317}
F o] gv AHAAT HdDE e g slgdvt
A 37 e] HEool ojsle] NDDG 7508 &
o] gk 9l BEEgch AAe] wglE g &
e A gl o3k Ag, gl 9 B g
AHAE AlLfdE vlell 5 7} oAlE gl A
£ 8 FoAE oldelld Alsigich gAlEe] gjat
A a7, A AL sk gl glabA el 3
B, A £ Sl wie) A qhA i)
ks et G TS SR T
S 4o} BRI S TS50 o7 AlEsid). A}
=9 g, A4, 7] 9 A ST i
i Tl folgt Ko7t giglom, Fure] 5377
L 747} 5.5+4.817F 5.2 +4.9vdo))
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1) MR AlSaEs HA

ARkt AE-E AL AR 7] o
2lE o]&4F ARuHE4 7] (bio-impedence analyzer,
RIL, USA)E Z4st9ic)

2) it RHAAL

g2 25 Astadog FHsglen, £ &
Aol Eat FAAPLS TS o183 AR
E FRsllck wdk A PAAE o) 83t
of frolRal AR, 2dEAhe A
7 F Zajles F4sidlet

3) Bubsl 4

skl Helxl Al Aidet "oz e Hy
TE delsto] Mgl Aedgoll 3 Apela Wzrg
64 3)4sisick

Superoxide dismutase(SOD) #A1%: SODe] 3
A% Crapo 579 uboz 2&s9ck 0.1mM
EDTAE F381F 50mM phosphate buffer(PH 7.8)
2.3mLeY] 0.2mM xanthine¥} 0.04mM cytochrome c&
77 03mLd Eell ¥ vkl pEe
xanithine oxidaseE- 0.1mL4] H7]3F & 550nmol}4]
4% 9T 189 002 Z7)5)%E xanthine
oxidase®] 55 Aslgdch EUst W o @ buffer
Al B4 HE7RES Agsle] FE WE 2
B FAsdk AAEAREE U 2704
cytochrome c2] #UP4EEE 50% AR §42-8
1 unitE As}odck

Glutathione peroxidase(GSH-Px) #AJ%: GSH-
Px¥ 4% Flohe W3} Paglia®} Valentine2) w}
Weg Z4sl9ck. ImM EDTAS 44t 100mM
phasphate buffer(PH 7.0) ImLel] 504L2] A& re)
5mM glutathion 200uL., 20mM NaN3 100uL., 0.72U
glutathion reductase 100L, 0.45mM NADPH 200uL
& E3RE ¥ 340nmollA] 3% EF FHwel wHitks
2819t 2% 1.5mM H0, 200uL & Hrlsje] 3
AL F 5E B TR HIE oA 2
GSHe| HIHAH AR FUst z2slid H¥7
Al Fe] buffers Hrie @ F4sle, 34
BYee 5404 Aol wiEsy A3E W ghs
A BYS 2204 GSHPE Aol
< Wl lpmol NADPH7} 43RA)71E fA9] %4E |
unit 2 Asidct

Catalase ¥A%: Caialase FATE Aebi HP9
Hilo g ZAsigirt.  100mM  Phosphate  buffer
2.5mLE 245 ookt 59 catalase 104L, 10mM
H:0, 1.0mLE- 27Fsl 240nmol| 4] 30£7ke] 3%
HIHE A, Al AaA R AN A £
FHEAE RSk AR 2703]ellA] catalase THAL
HYTE 10Ul Hrtste] ZAle] A28 5E FAs)
Ark AEFA S 1E B3k [umole] H.0.E F-3ll
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A7 B4 oS 1 unitE slct
Hemoglobin 3= Hb A%2 hemoglobin kit
(Sigma Chemical Co.)& AAgsle] 24319t

4) M@+ X3 A8

Hygate]l #ASkA A (thiobarbituric  acid  reactive
substance, TBA-RS)2] 5%+ 4% Stocksi} Dor-
mandye] 7 olgslel st £ A
T 2mLe} PBS 8mL-E £33l % butylated hydroxy-
toluene -8-88 Yjr} 1% 30% trichloroacetic acid
£ 0.5mLE Hrlsto] ER13F F 24)7h51t P30l
A F9ck AYRE 2,000pm e AN Feldk &
Arzol 1mLE 202sled 1% thiobarbituric acid(TBA)
Sl Ejlele] Hye ol FReIlch AlgRs &
2 gl A8 F F2FH7IE olE3le] 532nmel]
A FEYEE 4%, TBARS MDA
(malondialdehyde)-TBA F5AI541.56 X10°cm "M ™)
g olgsto] Atsirt

=R
%1~1—1_

=

5 W& &its HIEH!

Yoo g He]| Relgl 4] st njell sEE
%) Bieri §% Craft 579) WloZ %A
t}. HPLC(Hewlett Packard 1100), diodoray detector
) Supelcosil C18, S5um(250X4.6mm)E ARg-slod
450nm 290nmz} 300nm FhglolAe] FPEE A}
vl ZHo]| AL23l mobile phaset acemitrile/
metylene chloride/methanol(70/20/10 by vol)& A4
ZFel] RhgelA] ookl FAME 1. /mlLE £k
FAt ¥ 202 E2t P,

1) T80 lycopene, lutein, S-carotene, a-
tocopherol % retinol(Sigma Chemical Co.)#} internal
standard £ A4} echinenone(Fluka Chemical Company)
7} tocopherol acetate(Sigma Chemical Co.)E AFgs}
ok ZHz+e] carotenoids?} retinol 1mg-S hexane
2mLof] 83l4)7] & ethanol 30mLE 3]4slct a-
tocopherol#} tocopherol acetate+ ethanol 50mLol] -§
A 713 HE %7} lug/mL7} %% mobile phase
2 A% ¥ olzRIglck ol EABe] FEi 7
7o) FAAGRE ol getol AWteiict

2) &4} 200ul., internal standard 2004l 3 ethanol
300uL& E%148)3 hexane 1mLE- H7)sled & 23tsl
Aok 1% AAE A Helehed(2,000mm, 104, 4T)
Asolnhg Hsle) AHNFAZVZ A=AF 2
& mobile phase 2004LE t}A] £33k & 20L& A
2lsto] HPLCo) F<sisich

6. 8 A

ATAINE FE+ETHEAE Bllglen, 4 A
&2 SPSS PC+E o|&sled Student ¢t 714 7
ANOVAR BAY By fel552 0.05 vl
o2 Auigck

2

P PEFE 7 B4 49 T @ b
3ol $U B 199(FE4 AF s, A7
W3 106, BEF del), F ) BEFS U
BARE 14AZT AEF 6ol A5 FpE S
o, AT gehEF 3e), A A GgFol BE
Bk B elglsh # Felawlg W F4A
Wl WARsEE BT B Ezel Sl Aol

7} @iddek et slEAchie] FEe BTl

sl M)l foleboll okeh WEE T} w1
27700 PRIALE F2I8 Aolt YIrkB T+
2.6% vs 8.2+2.1%) (Table 1).

TBA-RS+:= w:HiH(1.33+0.30nmol/mL)e} AA¢
T(1.10£0.16nmol/mL) Hx} felslA] Etom, o
WHE Zol A HZT1.3740.27nmol/mL)o] H]
21,28 £0.17nmol/mL) o} S-elebA] =9t
Catalase®] AT diiTo] HA4T Hrf Ugko
v EARE feld ok 3k el AT
Hr} SOD #41%(2.99+0.80 vs 3.54+0.44U/mgHb)
¢} GSH-Px 3AS(288+0.39 vs 3.141+039U/
mgHb)7} -F-e¥elA] Yok Table 2). Bl FollAl
= pETol ulgh Sl ulEled Y2 catalased}
SOD #AwE Vehliglont EAR R felstAls
olole}. T} GSH-Px9] 7S dPZ2(2.81 £0.6U/
mgHb)o] vlEHE73.17+0.4U/mgHb)ol] vlslo] §-



Table 1. The Characteristics of Diabetic and Normal Subjects

Cliniodl _ Groups Normal Type 2 Diabetics

characteristics (n=44) total (n=94) with Cx (n=44) without Cx (n=50)
Age(year) 45.146.9 51.8:+9.9%* 53.0+8.9 50.9+10.7
Height(cm) 162.8+7.7 161.649.1 163.149.3 160.0+48.7
Weight(kg) 63.9+10.2 63.3:+9.2 64.69.7 61.8+8.5
BMI(kg/m’) 23.943.0 25.0:4£2.6 25.742.9 242419
HDL(mmol/L) 230+1.61 1.54:+1.16* 1.5740.99 1.5141.33
LDL(mmol/L) 2.31+1.08 2.57:1.16 2.66+1.28 2304139
Cholesterol(mmol/L) 5.35+1.50 5.26+1.13 5.17+1.17 5.35+1.09
TG(mmol/L) 1.54+0.69 1.75+0.94 1.87+1.05 1.64+0.82
Uric acid(umol/L) 321.2+83.3 267.7+71.4* 273.6+71.4 261.8471.4
FBS(mmol/L) 533+1.02 0.1143.03%* 9.12+3.28 9.10+2.70
PC 2hr(mmol/L) 14.20+6.41 12.68+4.78
HbA1c(%) 8.742.6 82421
Duration(year) 55+48 52449

* p<t0.05, significance between diabetic and normal groups.
** p<0.001, significance between diabetic and normal groups.

Table 2. The Antioxidant Enzyme Activity(U/mgHb) in Diabetics and Controls

Groups Type 2 Diabetics
Enzyme T Normal total with Cx without Cx
Catalase 271+£0.72 2.63+0.71 2.681+0.7 2.57+£0.7
SOD 3.541+0.44 2.99 +0.8* 284404 292404
GSH-Px 3.141£0.39 2.881+0.39* 2.81+0.6** 317404

* p<:0.05, significance between diabetic and normal groups.
** p<0.05, significance between complication and non-complication groups.

Table 3. The Concentrations of Antioxidant Vitamins(¢mol/L) in Diabetics and controls

Gr()ups Type 2 diabetics
. . Normal
Vitamins total with Cx without Cx
3-carotene 0.671+0.32 0.54+0.27* 0.45+0.23%* 0.62+0.30
Lycopene 0.14 +0.06 0.074:0.05* 0.0510.04** 0.08 +0.06
Lutein 1.044+0.29 0.83+0.29* 0.86+0.28 0.80+0.30
Retinol 2.0310.67 2.024+0.77 1.96+0.64 1.754+0.87
a-tocopherol 18.43+0.81 19.04 +-0.86 19.42+0.93 18.66+0.79

* p<0.05, significance between diabetic and normal groups.

** p<0.05, significance between complication and non-complication groups.

2stAl YkriTable 2).

Lycopene-2 ZA}E carotenoids% WxHaH0.07+
0.05umol/L)& AANH0.14 +0.06umol/L) Z5ollA 7}

oN

)
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Fig. 1. Thiobarbituric acid reactive substance concen-
trations among three groups.

Z RE carotenoids®] GANsSE = Hiddo] AT
B} golelA dejek et G4 retinol - F 77
ofl felgt Holrt glglem, a-tocopherold FxHT
o] AARFET) Egkor} BAARI folde] gigit 8-
carotene- third A FHSTH0.45+0.23pmo)/
L)o] u]EPHZ7H0.62+0.30umol/L)el| Hlsle] F-els)
Al Yekor, lycopene-> 9 7k Xel7h vl & FEl
3H9tK0.05 +0.04umol/L. vs 0.08 +0.05umol/L, p<
0.05). z#v} lutein, retinol B a-tocopherol®] &A+
FEE PHESTI ulET el fold Zelrt ¢l
oJrKTable 3).

il ot
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o] SOD+ AAE Afelizhg st 42 A
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= JAEEAS B8 A B Ak S48
Ak A sk Aoz deda Yk, B ol
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& HBAZ 4 gledl, GSH-Pxe] B3571E <lslo
I Aol AstEINE 7HeAdE A 2 5 9zl

T "l Al ST ulebETl
Hsled GSH-Px SA =R FofelA 2jsislo] k.
GSH-Px+= FZH2 g 4709] Al 7R3 gle
v o] AL APl AlEate) XA} chidg By
shedl A3l 2 she AoE A PPt
Augel Agsid Aol spaskAdel Zle)
prostaglandin/thromboxane 2] v]§-2] 7+4E Zujjslo]
AL AZoNt S UAsSe Al oF3ke
uxE Aow dwA gout?, guwi uiza)
Al gol] g d57} glom e ezl 422 Sl
A olell 3 ¥ W2 A7) Fasi) sl

ABPY 2EdA Ty 244 AW feiscs
HuggE Qsle] 2ok g4k AlFel didt 75
o] hilsiA| AegEw glovt P shrlellA Akt
A5l it AFe oFEAA] Ele] FHA|A] gight
B oodollA] B SiEe Z4glel nlsled €
carotenoids F=7} wrow E&] 1A 3pEZS Kl
3ol A Aeg vehdet AAeS g4k vlet
qle] Galekel A ¢S vjd 5 e 2AES
7 FdAt, vlellA] 8582, aX€Z5z) 58 vl
AteE ukslolsn, B oAby & Ajagk 42
EzAmEAE)E £33 S-carotene, lycopene,
lutein 59} carotenoids®} WIEN] E 5 ASMHjEl]
2] Al o] ¥HSTI uiFH ST Aolol] o)zt 1}
EREA| oigkem @ shEgTollA fefeiAl 2 ¥
carotenoids F57} Gy xpdie) AelE Aos Azt
sigick oA olel] et APl =BT wiiel)
carotenoids7} o3t 7|H o & iew] gl iHiA] &
WEA o] QleAle & F YA WAl 1y
Zoll Slate] FlE A ~ERlAE AAY] St
o carotenoids7} 2R E g 7HATE AL F Ul
o} f-carotene WM T Hr wlAER ghy
SR A AF AEHE o kol o Eab
Ql dHshAl AHgol Qlhe d7Asyl HyVH w}
Rem, SR ofol] gl QfEo] AYslch JuH
3AlellA v PSS oM e A|GATEde
Lol | ZeE g7kt

® of

P ARgebeiTel ofak A S4e ARy
ot 1 G ol BATThe Bigo) o
HA ek AEE AT Ay P WAl
YT RS, GBS B A8 P
3 viekEe) uhE gt B, Py
7 B4 9 wIEE Bae A St 9
3 AAE vz Badt s

W A% oy BR Mel(EE R 4o, HIR
WEE S0)Sh AT MolE thEeZ A
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#0}: TBA-RS+ iHi4(1.3340.30nmol/mL)o]

- AASH(1.1040.17nmol/mL) ¥x}  golebA] gkom,

BT FollAe $EFTH1.3740.27nmol/mL)o)
HIgh 41,28 4+0.17nmolymL) B} §-ojetA] &gt
th Catalase®] FA S+ o] AL K} gt
out Zeolzb gigiek gk giye] BAFHEr
SOD #A%(2.9940.80 vs 3.5440.44U/mgHb)2}
GSH-Px #4%(2.88+0.39 vs 3.143-0.39U/mgHb) >}
frelsbA 2ket 53], GSH-Px2] 79 ghis-7(2.81
+0.7U/mgHb)o} WP Z41(3.17 £0.8U/mgHb)ol} H)
so] oletA skt

Lycopene2 ZAE carotenoids® xHI540.07 +
0.05umol/L)3} A4Hr0.14 +0.06pmol/L) E5-l|A] 7}
A e 93 s5E B3lon, fcarotened] ¢ 7}t
Z} 054 4+027pmol/L3}  0.6740.32umol/L, 8|3
lutein& Z}7} 0.83+0.29umol/Li% 1.04+0.29umol/L
2 BE carotenoids®] AT o] AL
Hrt oA ekl 22iut €At retinol, a-tocophe-
ol S 7koll f-2J¢t o)z} gigir). - carotene
S $AFE 3hHSH0.45£0.23mol/ Lo} v
Z3H0.62£0.30umol/L)ol] vlsled FofsiA] wgltom,
lycopene(0.05 £0.04umol/L. vs  0.08 £0.05umol/L)-&
Fzkel zpolzt vIS- FEisodrkp <0.05).
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= Abstract =

The Oxidative Stress and the Antioxidant
System in Type 2 Diabetics with
Complications

Aewha Ha, Hye-Lim Noh,
Yoon-Sok Chung, M.D., Kawn-Woo Lee, M.D,,
Hyeon-Man Kim, M.D. and Jung-Soeon Cho'

Department of Endocrinology and Metabolism,
School of Medicine Ajou University
'Department of Food & Nutrition, MyonglJi
University

Background: Diabetes mellitus represents a state
of increased oxidative stress which is based on the
evidence of increased peroxidation and glycosylation,
and reduced antioxidant system. It has been sug-
gested that increased oxidative stress may play an

important role on the pathogenesis of diabetic

S
(]

complication in type 2 diabetes. However, limited

informations regarding the oxidative stress and
antioxidant system in diabetic complications are
available. Therefore the purpose of this study is to
deterinine the oxidative stress and antioxidant system
in type 2 diabetes with diabetic complications.
Methods: The study population consisted of 94
type 2 diabetic patients and 44 normal subjects. The
concentration of thiobarbituric acid reactive sub-
stance(TBA-RS) and the activities of antioxidants
dismutase(SOD),

glutathione peroxidase(GSH-Px) in erythrocyte were

enzymes, catalase, superoxide
determined by using spectrophotometer. The plasma

concentrations of f-carotene, lycopene, lutein, o
-tocopherol and retinol were determined by using
HPLC.

Results: The TBA-RS concentrations in type 2
diabetes(1.33 +-0.30nmol/mL)
higher than those in normal subjects(1.10+0.17nmol/

mL). Also the TBA-RS concentrations between sub-

were  significantly

jects with complications(1.37£0.27nmol/mL) and
without complications(1.28 +£0.17nmol/mL) differed
(p<0.05). The activities of SOD and GSH-Px
type 2 diabetes(2.9910.80U/mgHb, 2.88:+0.39U/
mgHb) were significantly lower than those in normal
subjects(3.54 +0.44UfmgHb, 3.14 +0.39U/mgHb).
GSH-Px between diabetics with(2.81+0.6U/mgHb)
complications(3.17 £0.4U/mgHb)

in

and without
differed significantly. The plasma concentrations of
lycopene and B-carotene were significantly lower in
type 2 diabetes(0.07+0.05pmol/L, 0.5410.27umol/L)
than in control subjects(0.14 +0.06umol/L, 0.67 1:0.32
pymol{L). Also, lycopene and f-carotene in subjects
with  complications(0.05 +0.04ymol/L, 0.45:+0.23u
mol/L) were lower than in subjects without compli-
cations(0.08 +0.05umol/L, 0.62+0.30umol/L). No
significant differences in plasma a-tocopherol concen-
trations between subjects with and without com-
plications(19.42 +0.93ymol/L. vs 18.66+0.79umol/L).



Conclusion: This study showed that in diabetes
with diabetic complications, the lipid peroxidation of
erythrocytes are highly increased and the antioxidant
reserves are significantly depleted, compared with
diabetes which

suggests that diabetes with complications are under

without diabetic complicatfons,
high oxidative stress and the supplementations of
carotenoids could decrease the oxidative stress in

diabetes with diabetic complications.

Key Words: Oxidative stress, Diabetic complication,
Antioxidant system
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