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Recent Advances in the Study of Diabetes Mellitus with
special reference to its complication and therapy
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Recent advances in the research of DM with special
reference to pathogenesis of diabetic complicatisos
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It has been reported that metabolic abnormalities which are directly or indirectly re-

lated to hyperglycemia play an important roles in the pathogenesis of diabetic compli-

Reprint requests to: Seiki ITO, SR 951 Frkd By E 1 FHy
Department of Medicine (I), Niigata P R i — A R ELE - WG 4
University, School of Medicine, Niigata

City, 951, JAPAN.




314 PR SME B 102% Be T WMMEE6 )
cations. These abnormalities consist of deficiency of myo-inositol, abnormality of polyol

pathway, glycosylation and hemodynamic changes. It was reported that although admin-
istration of either aldose reductase inhibitor (Polyol pathway inhibitor) or myoinositol
led to the improvement of peripheral neuropathy in some diabetic patients, it did not
give any effect in the other patients.

Thus, significance of aldose reductase and myo-inositol in pathogenesis of diabetic
complications 1s controversial. Since glycohemoglobin has been introduced as a marker
of glucose control, many researchers have interests in pathophysiological significance of
glycosylated proteins of blood and tissues in diabetic complications. We showed changes
of urinary glycosylated albumin excretion in different stages of diabetic nephropathy. As
to the hemodynamic change, it was recently reported that strict control of blood pressure
Although

strict glucose control play important roles in protecting the development of diabetic com-

gave a fruitful effect in the prognosis of the advanced diabetic nephropathy.

plications, it did not cause the improvement of the advanced diabetic complications. The-
refore, early detection of diabetic complication 1s necessary to protect the progression of the
complications. For this purpose, we established radioimmunocassay for ¢ —acid glycoprotein
and urinary g—thromboglobulin and showed the significance of urinary excretions of these

two substances in diabetic patients.
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LT, (D Aldose reductase 3, @ Myo-inositol 3,
@ Glycosylation 3, @ Hemodynamic change 7%
Frbodl LTHIF LR TV 4, Aldose reductase (i
KHPEE (Schwann #1B3). #BED pericyte, MEPY
B WhleHEETAL SR THAY, Z ORI Glu-
cose # Sorbitol, Fructose s 28R TH H N,
Z OGRS D de D R A R - T D DB AEARER
THAH. FHTNE LKL, Zhys Aldose reductase
R FE oML Glucose OELDIALK A v A Y vV HE
fol BT, EMBEIREETIL Sorbitol, Fructose AR
CAELRBEE, BEFECENEL, KEOESHIA
TR Uil e 2 5 L8 2 Gk, R,
H @ Microaneurysma DJRHE & # 2 LTy A Peric-
yte OEKL LI O Tilich ARSI T 5.
WHE, o Aldose reductase O RAUBEEFHBIR &
h, BERAENBRE SN A L O TEL. Kl
PR R U O OdE, e Ko BHEAER

DOHF I, HRETLIRED L e BRIV ETE
WMEDH L. D OREROBT D OHE LD EHEIRFEOG D

LEHHCE S e b - TRHREBRLEEZ LR
L0 &, BRI X9 C ORBREA LR T e
HERE LT A0 T, HER L5 T
L8 ORBRBORIE e b BB LT L FRIT
ERT b, FERGERBED ETORMBEHEL L
BETHAH. EBELTT, ZoEHOSS LT,
AT LA OHES dE Lo LT 2SI Lo IcEb
hi.

2}  Myo-inositol (ZRAARCIE{IFETLL DT,
Glucose &b TRUREERH LT A, B, BMIC
Lo TREEMIZELD & ¥ 1T, Phospholipid {4 2
Fh, MRRAOBRECEEMBELY L TWAHEHF L LR
Tud. EfErEE< - 2L b, Myo-inosifol #8 G-
lucose & HEGERMELIL T2 b, fMifafc &
Nz FRh 53 Glucose EBAVBHEE D 0, il
P @ Myo-inositol &= A4 U T E % k4 L5
ZH R T4, 20 Myo-inositol KR ZEHLE L
Aldose reductase inhibifor WL - TREZNSL I &
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b, MHEOMRBCEENES A L LHLR LTS,
ZOWMEOERS LERNEHRS 0D LR LYDOW
HieshTuwAh. 3) Glycosylation : BEMER S BEFE
BHEPTREESTH I LWL, B Hemoglobin & DL
INTH bR, BAETIE 1~ 2 H Ao nsEREIR
WS, Glycohemoglobin (HbA, or HbA,C) & L
TEREZE UCHERAEE STV S. L LIDOK
BT B Hemoglobin W & F 50 L MEHD %
COERICEDIZ VLMD, FOHEADOE
BE CERM, MEOBILERIT LML LT
WA, iz LDL @ Glycosylation A - 5 & LD-
L QAT EE e DEIIREELIZEC 2 &9, T
73 v h Glycosylation &4 4 &, Carrier protein &
LTOWEIEL L, HMERHEREOMGEHED - T
{AZER, TAT I YOMERBENELTLI L
FORREERTVL 4. &6 Glycosylation (3R
WoOEGEROEE (21 Collagen %L v XEA),
mOES TEBiCETES,
lation endoproducts T A 2 AL & T
WAD. MBEORIESBERGEET LD X F
Z b AT LIcEOHEDERO A 2D L 5 i Ad-
vanced glycosylation endoproducts DFHLIC & - T
BEhaht Lhi, B 1 GHEOHED—HT,
fle 0 stage OBIEDRFT A7 I VAL, 0
TaT 3 v glycosylation DHER L L DTH 4.
B R T IRP T T v OERESET T A OR T,
TBA ¥ & - CHlE LT glycosylation &#7- Albu-

Fiis% Advanced glycosu-
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min (ZHEMET LT 5. o RiFTo gl-
yeosylated Albumin A% Stage KR\ THDEHNE
Tl &mEz b5, glomerulus ~OWHEIE -
fol EAhmm L, (HHE X hia R0 h),
Pl EABREDBLOBERE /o » T BD TRV he
sHBERL. 4) Hemodynamic change, 1 v 2 U
VIRFFRIERBEOWC GFR &l TH D, hoF
DEALTWBZEABEENRLE-ThA. ThRBOE(L
TMBEORIF X - TEFELT 2 &0 b0 i h
k9 LHEBbnL. BENREMOWE (RELLE Y,
BMICEDRD S IDEENEERTVE.) &
ML TohbOFEERL, hE-—&ED Hemod-
ynamic Change D3&HHE L BR LT A 2 & A X
hTwv5. L LSEOBE T, BRGHERICIET
SR HMEDBIRICE] L TORREE L Tl L s
folo. Parving® 53#EFT LR BEBEOBHEED
BT &, B 7ov7 3 volRoRSmA TR Ly
Ve LD EBEETOA - N /3 Kb,
THT I VOEREGIETT A L RED L. ZORF
SUTHEIRR & BEIRBRE 2 &0 L C, B LREAOE
THEMFBEONE R L EE Dok L, e
W IME OB R BCIFE BB A2 LT s
SEERWHPNERCKSCERETH L, Db M@
ED ERADERFOAIHE (D < ELBE) whzx <8
HELTWbEE2bNRD. BERBEOGHHED HBLOFE
DIDICEMBEORTENERED L L THLDTILLE
HHRTETHS. LA LHBELTLE - feD x5 -

glucagon

Glycosylated Albumin / Albumin in urine

« DM
o healthy volunteer

Bs ®
@
o g ™
O.
1.0 °
L]
® @
L] .!:..‘
T T 1 T ¥ T T T ¥ 1 ] T
Albumin Excretion 10 20 30 40 50 60 Y0 80 90 joo 50 000mE Y,
B 1



316 PrBI S 1024 We2 WHETEs A

IOEPHECH L, EHEPIBHEATT - T2 Metabolic
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A B ¥ TIAET Lo & BHEI S L Metabolic control
PEELER AR - T b T 28E T ORI R
FENAHLE-TLRE T AV BHb, BARD S
FNCHBL Lo BRI R B O % 2 A Polycystic
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F— 2T mEEo 2 v b m— i Microalbuminuria
HIEFATELWETOEMED L ENY, BRBEOA
GHE (BHiE) OBHRECK L, fEkOBHETIRL TS,
BEAETHREHYR Lic- T AL LDHLMCEN
DOBLH. TG ATTER X - TL D RINCERR
DEDHE (B 2#BEHTAZENAETEAL D H. B
RFPEBHE DT Marker & 70 5 H A RIZLUTF OB
Bk - THETL s MEEhTwv 5. O Transglome-
ular hydraulic pressure D&k, @ Glomerulus O
EREOBHRE OSSR, @ Pore size DFEIRMEDIEL.
BERBHEBEIC BV TO L OB @ EITT b -
TL3EEFBZNTWAY. ZhbOBFLEEL,
FL7E L a 1-Acid glucoprotein 738 L\ Marker & 7¢
LT EHER U/, B, BED Marker &
LTIELSHWSER TGS T 7 3 /13455 T 869000, &
B|ENA.TTHA. Zhiext L, al-Acid glycoprotein
I FRAM4100T, EEADLTLEZ LICHELD
0, BoORMAEDESY LR EHTELD TR
Wik EZ L THS. B 2 EREERE RN, B
BT T L VDB D OBIR Y, B « 1-Acid
glycoprotein OPFHEL A/ DTHSL. TAT v
DM HIER 10 pg/min %Iz 5 & al-Acid glye
oprotein PEMtRILFIT LTHEML T Z &AL
il ot BN 70— 7% 5 L —EHRH b
HFE L TREDET LT TECTh -1 EHKH
BRBH DI LY, TAT I YOBEA 10 xg/min D
EEATH - Th al-Acid glycoprotein DEEHE A
BIMLTOICERARRD LRI & THE. ThoDB
fRl3 al-Acid glycoprotein D7 U7 5 vV A THTHh
FEETH D, BEOFRHMORLIE - OBHEOME ES
ThoHrIEFRBENT. %, OWEO RPN
Metabolic control , MAEDEFR I LHED L B
PR O EBRBEL T EWEELD.
BEOFHREOFELETHE, ETLLEBEEOT
N7 vEEEE, GFR OE T 2HIET A FEILMED
RIE, EEARALSOMERDITENLGCOVRRERTSH
4. ERFBOEED GFR OET & glomerulus @ hy-
aline BHEOHFEICBIURL D A LOBENLLNAHY.
AL 2 h bofg i MEOBERNBEE LTl

HEREBRBELTH B3 EHENC T L7 v OB
B%, #EHCRT A-Thromboglobulin ( £~TG) Ok
WEEYLZILLOTHL. BT 07 3 vEEEEN
1000 ¢z g/min % ¥z AW LE DFEHRF 8-TG BhltE
NRDHENRS. ThbDEFADOE X GFR AMETFL
Twiehl, GFR AETLTUuWiELWLDEED LR, R
BTG BRtEDY GFR DE FOAiCh®k T 20Tl
WEEZ B SRS O G i g R E
DEREIT-T, TOPREPT &L LB L.

ELE, BERBOSIHETHBEOE, B4 5L &, Stage
TRLTED, % Stage OFELXTHL, ThFfho
Stage TOHRBEORET LT o & HFERKM 7o B
tELZD.
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