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PEFRPIIREETIE, 7 Va2 — AHIRERIGHD # F v
7Y A F - DOEESTUE L, FERRESHEER A~
DEEPRERINT WS, 4, VR RME GRS
B 7R b=V 2HRENES L TWE T EARES
nNTHY, Ghl, »FNT)FFF—T o FBE
PR Y 27 VISR LT 7 8 b — v RFFEEH
EHLTOELRIT L, 2 F A7) 3 F4— i3
BB X UREIRTEETIC Y 2 7 YOS GFERER/D X
H, TR -V RICHERBEERTE L, F1,
CDAFNTY A FH— VFEER TR N~V 21L, B
{EIRIGIHER 7 3 7 77 =¥ » % p38 MAPK BHEHX|
SB203580 o & » Tl a5 & & b, B LD
N-acetyl-L-cysteine TH K&, COHERICEAL
2+ L ZRDOEENRBE NI, EBRiZ, STZ R
F oy b OMEMETHILR P LX< — 5 —D8-OHIG
DEROER SN, TS DRRIZ, FERFIRETR
TOBRILRA b L RENT 2 REMRE Y 2 7 HfadH
A F VT Y F9—hBEE LTV 5 a[Fet 2 R
LTHO, 5BOBREBEMEEEREDY -7 v b
2EZ 5 EcHIKEWHIRE b,

&

[l

BER MR R IR O = KRAPHEDO T T H L
KRB, SHEBELL, BEOD quality of life 23 L
CHEBHEEDIEMTRICOGEELBZI 5 E05

5, W-T, TOMKNERIHL T, BREIEELEEHE
VT3 EREBERRETH 2, WL DD REEE
PREFZEIC & » T, BEMG7SIBE 2 o~ b o — L hsBER i
F/INMARE O FFEERE 2 PHIE L1E 2 2 ERan Y,
MR EORRIC T 2 SMEsEE L Tnw b T &
BRBEN M, £ OSBRI EASE D,

BB TR, SMEcL > TEOBOBLRIG (7
Vhr—vay) BIAELTWS, ) r—va vid,
7V a — 215 L ORITCHESERN O BE & IEREEN
KRIBL A F VT Y 2+ 4 -1 (MG) ® 3-7F4 %
gvay v (3-DG) O &S RERIEHD Y v R =
{LEmoEkEE T, e oELRINKKEY
(AGEs) DIERKICE B RISORHTH 5, ERIZ, FE
JRIGEHICBOVT, MERD MG % 3-DG DEE
FRLTOWAEZIEDH N IhohSERKT 3L D
AGEs" ' 2SHEREBE MBI ER/ L TwE I &
AERE N T WA, E, MG 3-DG O & 5 15t
DEVY A NE = LEYIE, AGEs ORiEKEE LT
RITEL, ThBEESMIEKEEICEE L 54 5 Ak
HafEfEshcws™ Y, FlZE, MGiE, BRBK
AESHIEATH 2 A v ¥y 2 LT, TR —
VAEFETLENRENTY, SGOHEERIC,
MG @ & 5 BERIGED ¥ 5 v E = v L&Y S
LTWwaulREi RIS 5,

—h, BEIREHAREMEREICS S h 5 RENSHE
HEHRRO—D>Th 2HittRMOERIC v 2 7 vl
Bl (SC) D7 % b — ¥ 2HBAE L T 3 ol s R
IhTW3, 4o, ¥ERFRETERTEL TV 25

F—7—F I BKRHMEEE, SV —va v, AFAMISYAFF =, TEM-VX, Va7 MK (LR PR
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BOGH: ¥ B VR = WAL &1 O BEFR R e R E A~
OS5 2HLHICTA3HNT, MGOEREY 27 v
R4 B 7 A b — v RFEFEHIC DOV T in vitro
TRE L, 12, 78— RBEHEOMMBEALST 4
H =X LAY 2 BT MAPK 2 —/X—7 7 3 1) —
A =0 p3SMAPK OS> W T bBRE 2 MA
120

% &

1. (EAHHR

5 v PEBHEY 2 7 VRO FREEE 31086 O
Sprague-Dawley 5 v F O BHMEEZRHH L,
Morrissey 5D FEN Ty 27 il s BEE L,
STHMRBEEERCFER L, 7 va—RERFE 1g/]
@ Dulbecco's Modified Eagle Medium (DMEM,
GIBCO BRL, Rockville, MD) i210% Fetal calf serum
(FCS, JRH Biosciences CSL Company, Lenexa, KS),
forskolin (2 umol/l) &4 TFE:iAMHEY (10mg/l;
Upstate Biotechnology, Lake Placid, NY) %%
THARL, TXRTOEERIC<Y ¥ v (100u/ml)
a7 b=eA vy (100ug/ml) ZHML 7

2. v bvay KRR

0emEBF+ v YaTHTav7hT vy MTEL
7o v 2 v V%R DMEM 8K [1%FCS, 4T
FHEMEY (Img/l) §F] TUBMRIX—va v
L, MG (0-400uM) &4 vFax—va i,
DT oEE AR L 72,

3. MREEGEE (MTT assay)

247 = v7 Vv — b TEBLLY 27 VHERE%E 0-200
MOMGEA v+ 2 ~— v 3 v L T8-48KRI% DML
FEMTT assay DFE%F|H L /-CELL PROLIFERA-
TION ASSAY KIT (CHEMICON International,
Inc., Temecula, CA) Z#HWVWTHIEEL fzo F 7, 200
e MOMGICHEILRIEHEZERIOT I/ I 7=V v
(AG) %1003 2 W i3200 e M A 2B E& OaEER
Ko WT bERR IS L 72,

4. DNA Wi ftotkit

Vay vKilaE15emEE T 4+ v V2 THEELR S
N—va v L, 0-400u MOMGTAERRIE L
7o ApopLadder EX™ kit (TaKaRa Biomedicals)
EHVT, WIF{EDNAZfME L, = F Yy a7 o<
A4 FE T H o — R VI TERKEEIT - oo
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5. TUNEL &

vay viEKAE12Y 2 V7 L — b+ D poly-lysine-
coated coverslip ECH7av vz v bicEdT S
TEBELZAIN—v 3 v LK, MG200uMSE 168
4 vda~n—vavl, 7 v2EHERE
in situ Apoptosis Detection Kit (TaKaRa Biomedicals,
Shiga, Japan) ZHWTTUNELE TR L7z, 7z,
200 MOMGIZT 3 2 77 =Y v (AG:100, 200 u M),
FBIL Al D N-acetyl-L-cysteine(NAC:2mM) H &K U
p38 MAPK:ERFIFHEH|DSB203580 (1, 104 M) %
BINUMGHEEM: 7 £ b — v 2icktd 2EN R AR
iz, FNER, EEAIC 5 HTFO TNEL Bl
A, —BBESES % LI, Dunnett T
FERHEREZT - o

6. REEHRHERED 8-OHdAG itx ¥ 3 fegifa

8 J8#: D Sprague-Dawley 7 v FMIZTA ML F RV b
v v (STZ, 65mg/ml) % #E L THIRKEFRL T
3 BEOBERK S v b &S » b S B E
L TERIL e s 7 4 v AR X L TDAKO
ENVISION™ System, Peroxidase (AEC) (DAKO
CORPORATION, Carpinteria, CA) 2B\ THE
BEEIT< ot —RPUE & L ThHt 8-Hydroxy-2'-
deoxyguanosine € / 7 v — F+ LHifE (BAZ/LHIE
BFEHT, Shizuoka, Japan) Z{EH L 72,

w R

1. BBy .7 YHREFERICRIZT MG O

BEY 27 VHBRMGIC X - TEERERE, B
REME IR ERSED L, MG200 u M T48HR]
BT 2% DEFER LS - /o (Figure 1A)e AGE
me %<&, 100 MT52%, 200 u MT56% & BEKE
M ER A [0 & 4 72 (Figure 1B)o

2. DNAWTH Lo

EES v bvay vHilaEELZ ORBEOMG L 24K
B4 v+ ax—varvLEEE, 100uMPEOMG
TH#S MBI BVTT B P — Y RICEBENTS
5DNAS ¥ -kt a i (Figure 2)

3. TUNEL#

TEY 29 VHEIEZ100 e MELEOMG THIEE, 1
6B, FE/DN, 7o~ F VB, THEP— Y RPMEK
R E Voo 7 £ b — & RTINS EE AL &
& HIKTUNELBHRTRERL oo MGOBEKRENE
ICTUNELG#MagsEmL, MGL00uMEET
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(A) 58S & b v a7 Y#IlRE0-200 e MOMG & 485 % £ THEE L, MIAEFREMTT assay TRIE L 72,
TEEREE, BRI A ERO DAY Sk, *p<0.05 vs. medium alone, **p<0.01 vs. medium
alone, ***p<0.005 vs. medium alone (B) MG200 x MIZ¥E LGB ZER7 3 » 77 =¥~ 100, 200 ¢ M% G800
L&A, MGIZX AMlAEGERORL 2 BEKE®RICEIES ¥, *P<0.05 vs, MG200 £ M, ** P<0.005 vs,
MG200 e M

MG 0 50 100200400 (uM)

Fig2. ¥ a7 YDA F LY &% — VHEEM
DNAMKH 1L
B&EIS v b2 T %100 e MELEOMG THIE
UKT, TH M-V RICERNTH ZDNAS &' — MR
{_Jdéﬂ'/}:o

Fig3. Yav viilgox s
A F 4 — VEEEH 7 K
b= v 2O R EH
DO#hE (TUNELE)

BES v bvav villaE16

BR A F 070 & 4 — 1200 1

MoA (A) &, zhic200 M

7 ¥/ 77 =Y Yy (B), 2mM

N-acetyl-L-cysteine (C), 10 u

M SB203580 (D) %2inA 7<&H

 TTERL, TEN—Y 2B

fMlax TUNELZETRE L 7o,
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SRR L CHEREPRD S, MG200 u Mic
57Rb—vRET I/ 7=V, NAC, SB203
580D B HEFHERNIC & » TRl S N (Figure 3)o

4. RHHEHZ O 8-OHAGIERK

8-OHAGIC X} 3 2 S e DFE R, BERIRFER 3 »
REDSTZHERIF S » McB VTS » MicHEkL,
AL 2 b v RTTH#IRAEA JRIE 4 3 8-OHAG D ERE D
BEMAEEY o1 (Figure 4)o

£ =

MG, BERFIRET, L 0SB ER SR
BRUE A LTI A T 3 5 S SUGHE ¥ v = ok,
BYITH B, A, MGH, BEKREMHICSCIT K
F—VRAES|ERIT I EMNTRENT, T OHEN
BRACAIONACIE & » CHREES 22 & h 5, MGOD
7oA M- VABEERICBBIER L RABAELTY
BIEMNREING, THICBEELT, Che 574,
MGH 7 » b REIIREE RIS LT, #ERapiEh:
R DERTUE %N L CTHB-EGFA i 2 I3 2 & &
ERELTVWS, B b L 2EROEFE S LTI,
RN OTERIL R b L ABEZESMGIC & - TEHiX N
THEEESME T 2 700, MBI AR L -Gt
ZHETENLRAIEMEIONT VS, B{LX b
VREHRED 7 R b — ¥ REENET B AN ERIE
ED—>2,LT, MAPKZ—/"—=7 57 3 —D A v
N—TH5 p38 MAPKBEHE TV 3, 4EO
SCIZHd 2MGD 7 & b — v XFHFBIEH & p38 MAP
KHEERTME S h, CoORBOBESsRESH S,
ORI, DRGNS 5y b Ay v Ey A
FREOMGHRIBICE 27 £ b — v 2FEOFERICHEL
LTW30DT, FERMEMNIEE CHE L cHR
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igd. 5 v MREHRICEBIT 58-
OHdGD F/E
B E K IEAHEBS o b
$(A) BLU STZ AH%3 » A
DOFEFRIR S v b (B) DAEME
LBV TBIER LR —H —
| D 8-OHAGIT R ¢ % REgm %
CT-oE A, STZHEIRKES v
' M T 8-OHAGOEREMED L1

Db L, LL, SCioxutd 3 EEREHD
EBRERE, A0 v Fo silE0BELHEKELT, M
GOLHEVEETT £ — v Rk 2DNAKE L
ZHlEE T EERLTEY, SCOHFBMGITH
TEARSZWUDPENCEDRES NS, T &3, BB
FRIF O BRBEBICB VT, —RRE MR E B &
DEIICHDLNS &0 ) HEARAMNCHIALE S H
bLNnimw,

C DYEFRFEMREREE ORI~ O p38 MAPKEH#:
{LORESE, R LT MY b Y VEREBERS 5 IS
p38 MAPKIHZER %52 3 & HIE MR 5 E8EE 08
JEZBFVIZ E VI MBI S b s S, —F, A
GOMGHEET R+ — v 2 i3 2058813, AG
PEZRNCBBIMGE + 5 v 732 EBHIONT
WaMoT, TOERICERT S EEBbNSEH, AG
W BIEALA & LT ORI & AHmegic 2 o]
FIEIBRICHE S L TuahbLiinn,

FERRREMEREEOKR~D 7 & + — ¥ 2 {AKFE D
Bz RTMENPERBL T TV A0 mhidimia s
¥ a7 v HHRER DM EAER I AR R A IE R 1 ek
T 2D ARARTH B, WM -T, YaTv

FHROBAEREE 1L, o) YEERAL I X 2 1EEEE
REFEST B9 THEL, vay YHlED S0~

DHRERBER T ORI & - TZR OB/ b {2
L, #EREOREBZHIT S EBbN ™, F1z,
Tashiro 5% %3, MGHKRES L UEH=2~o v
3 U CHERNER L R b L X DBENNAPE - T T A b —
VAREFETHILERLTED, KERicsw
THMGHER, #EMREEET sk RES
Nd, TOLSIT, HERFRECESITEST 2MGIE,
ZRIEBEF TREMEEZEOERICES L TV 3k
Wiss b, SROFMTEALFEN S,

MG Y a7 VRIS LT & b~ v 2 %8| X4
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Apoptosis of Rat Schwann Cells of Sciatic Nerve
induced by Glucose-derived Methylglyoxal

Michiru Fukunaga

Division of Diabetes, Digestive and Kidney Diseases, Department of Clinical Molecular Medicine,
Kobe University Graduate School of Medicine, Kobe, Japan

Abstract
The formation of glucose-derived methylglyoxal (MG) is accelerated under diabetic conditions.

Since MG 1s highly reactive, it has been postulated that MG plays an important role in the
development of diabetic complications. In the present study, MG decreased the cellular viability of
sciatic nerve-derived Schwann cells (SCs) in a dose- and time- dependent manner. Further examinations
showed that this reduction of SCs by MG was due to apoptotic cell death, probably via oxidative
stress-related mechanisms. In fact, a marked accumulation of 8-OHdG, a marker of oxidative stress,
was found in the sciatic nerve of streptozotocin-induced diabetic rats. These results suggested that
oxidative stress is involved in the development of diabetic neuropathy and that MG may in part
contribute to this oxidative stress-mediated injury of a cellular component in the peripheral nerve such
as SCs under diabetic conditions.
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