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Studies on the relationship between serum albumin concentration and lipid peroxidation in the
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erythrocyte membrane of maintenance hemodialysis patients

Naoki MATSUZAWA

First Department of Internal Medicine, Kyorin University School of Medicine, Tokyo, Japan

We conducted a study on the long-term prognosis of maintenance hemodialysis patients with and
without diabetes mellitus (144 cases). As a result, significant differences were observed in the long-term
prognosis over a 15-year period between those with a serum albumin concentration of more than 3.8 g/
d/ and those with a serum albumin concentration of less than 3.8 g/d/. The group with a serum albumin
concentration of more than 3.8 g/d/ showed a better prognosis than the group with a concentration of less
than 3.8 g/d/.

We investigated the levels of thiobarbituric acid-reactive substances(TBA-RS) in the erythrocyte
membrane of maintenance hemodialysis patients (23 cases), pre-dialysis uremic phase patients (12 cases)
and healthy controls (7 cases). TBA-RS in the erythrocyte membrane of pre-dialysis uremic phase patients
was higher than that observed in the other groups. The TBA-RS in the erythrocyte membrane in the
maintenance hemodialysis without diabetes mellitus group was lower than that in the pre-dialysis uremic
phase group. The TBA-RS in the erythrocyte membrane in the maintenance hemodialysis without diabetes
mellitus group thus indicated an inverse relationship with the serum albumin concentration, Kt/V and
erythrocyte tocopherol contents. These results suggested that serum albumin protects against erythrocyte
membrane lipid peroxidation, and that this function is related to hemodialysis.

We thus conclude that hypoalbuminemia appears to increase the oxidative damage and acceleration
of arteriosclerosis, while it also worsens the long-term prognosis of maintenance hemodialysis patients.

Jpn J Nephrol 2001 ; 43 : 55-62.
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BT NT I R UIREE TR IMEREEAE E O 3817
Tt d 2 2 e bbb 3k L T&E LY, —7F, K
IMERE D tocopherol &= D ¥E Y& 1% fifi#s D tocopherol & & %
BIFICKBLT 2 2 eI N T W29, Z 2 CHERIMEE
Bl 2 st RAAR 7 v 7 3 U IE & BT8O BER % 5T
L, &oHERFMBOENTES], RSB A ER] 250
SUIRIMBRIEENEE O 3@ b DR & FRIMEKEL D tocopherol
&, M7 V7S RE, ERIMERAN O BRI
DBEE 2R L 7z,

MR EFHE I

1. NRIEF

Ybtds & UBhEMiR T 1982 £ 5 1997 DRI HERFIM
BOBENT 2 JifT U IHERI T, AR 1997 SE D BRRE T T
DAL T % 144 2 RITTPREFEONR & Lz, &
FERBIZIARIE 15 FER & Ui, RIAPEROMET Tl M|
BEMANDOBAN SPEL BB LR, b L IZERASE
BT AZFEFULRB L -RFEr5BHIE U D IC—
B, 1S ORERARARE R 2 P U 7B 2 Fl v 7z, BRI
THEIZ CODOBENENCAT 572, E72, BRBRAET —5 O
B S FELINICIET L7 fERNE, SECERTO T —% L A
s UIEHRAE D S BRI L T2, & 512 2 S DFEBI O BIEEH
MR, M7 — 5 OZLE L I2dkEbeh o 3 [\ o
HERFEMTHI 23 B 23R, HIE T O@EMTHIC B TR
IMEKJE thiobarbituric acid-reactive substances (TBA-RS),
FRIMEBKEE tocopherol &, IMAE7 V7 I VB, F7/-7701
BRI D glutathione peroxidase (GSH-Px) {5 2 HIE L 72,
7z, REMEEESE 28I onTH FREOEE I D

Table 1.

WTHIE 21TV, BERATHRZIEEIY fo—Lre L
720 BREPNSRIERI OGRIE %2 —1E L C Table 1 lIZ/RL
720

2. #&EBIEH CAERE

1) FRIMBREEDFHEE & TBA-RS Oll5E

WRE LIZBBCIATMROFELHAL, FAEZE:
5 ZTERIME T 572 ~/8) Y RIINL 7247 7 ARERE 1
& 15ml ZFE L, E 512 4C, 3,000 rpm T 20 53 [
WL UM% 5Bt U 7z, BRER L 72 7R10ER X pH 8.0, 5.0
mM O phosphate buffer T 3 [A[%# L, Bruton 520 fi%
ICHES T HICENVEE A 2.5, 1.25 L BFERNICFR L 72
phosphate buffer TYEEEED KL, FRIMERD white ghost
membrane %57z, FRIMERD white ghost membrane % K7k
HCEBEEAEY 274 P —CHBRE LB & L, TBA-
RSHIE DR E UTze %72, IRIMERIENEE B L4 (lipid
hydroperoxide, malonaldehyde) O #HI%E 1Z Yagi®z & - TR
X 7z total 2-thiobarbituric acid reactive substances %
HI%E 3 % fluorometric assay 12 & -7z, FRIMEKE TBA-RS
O ERERIIEEMAT O FRMEREL THEITE L TBA-RS  nmol/
10"RBC THFIRT 5 2 & & L7z,

2) FRIMEKEE tocopherol &8 D HIE

Tocopherol IZfIRIAME Y S > ThY, ZDOEH T
A & B SETH 27, | ml D 50 %RIMBRIE
W% 8%, 0.5 ml/ phosphate buffer(pH 7.4, 0.15M),
0.27mM @ EDTA, % 7:Hif{H & LT 6% pyrogallol |
m/ %1% 72 ethanol &G % & L& I EBLL 72, 1 m/ O al-
Iractocol YW (2 ug/ml ethanol) % NERIZEH#E £ LT 70°C T
257V A v FaR—1 LTz, D 60%KOH 0.2 m/
ZWML, HUT70C T3045MA > Fax—hL7,

Clinical background of the patients enrolled into the study

I) 109 cases with maintenance hemodialysis (non-DM) and 35 cases with maintenance hemodialysis secondary to

diabetic nephropathy (DM)

Total Average age

Male/Female

Duration on HD

144 56.8%t14.6
Maintenance HD pt (nonDM) 109  55.5%15.6
Maintenance HD pt (DM) 35  60.9%10.3

[.4:]
Ford
2.9 1

6.20+4.73
7.14x5.01
3.27x1.70

2) Clinical and laboratory characteristics of uremic patients subjected to our biochemical study

Total Average age Male/Female Serum Cr Serum UN KT/V
Pre-dialysis uremic pt 12 64.4%£12.8 [ 6.4+2.3 72.6£29.4 -
Maintenance HD pt non DM 18 60.8+12.8 [ I1.8£1.9 - I.16£0.27
DM 5 53.0*16.2 | 1.5 10.1+2.9 - |.03+0.33
Healthy control 7 30.4%+3.1 1 :0.77 0.9+0.18 10.6+4.32 -
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Table 2.
with chronic hemodialysis in comparison with survi-

Clinical and laboratory findings in patients

vors (109 cases) and non survivors (35 cases) during

15 years
Alive Death p-value
N 109 35
Age 53.9%12.9 62.1%10.0 p=0.00I
TP 6.7+0.56 6.4+0.74 p=0.022
ALB 4.0+0.27 3.5%0.51 p<0.000I
T-CHO 168.2+33.3 160.3+32.6 NS
TG 128.3+63.7 [75.0+180. | NS
pre-HD BUN 80.9%15.6 77.3£14.8 NS
pre-HD Cr 13.7%£9.88 9.38+£3.04 p=0.0007
Ht 26.1%6.14 26.6+£4.02 NS
CHEase 3.84£0.76 3.38%12.6 NS
Fe 70.8£20.3 69.9+28.3 NS
TIBC 275.7%x48.8 242.3%£52.8 p=0.0036
Ferritin 97.5% 117 I10£ 131 NS
KT/V .09£0.23 0.92£0.26 p=0.0008
SBW 93.9%+17.5 95.5%18.3 NS
BMI 20.3£3.06 20.3%£3.37 NS

SEHIUT2%, 2.5ml ®/K E 5Sml O hexane % /L IC
Iz 54 L, 3,000 rpm T 5 43 [83& 0> L hexane [
ERRE LIz, Y OWIWITERT ABRIT, 37°C T
L, hexane 0.5 m/ \ZiEf# L C HPLC # 7 AIZHETR L 12,

3) FRIMERA GSH-Px 35D HIE

FR I ER N GSH-Px O #lll % 1% Mimic-Oka & & J7 %212
L o7re L 7z2MiE 4°C T 2,700 rpm T 10 45350
UIMAE 2 BRR UTco WAL 7o £ B AR THRIMER % Yh i
L, 1120 ROZEFKCHFES CHEMS T, BREH
O 10,000 rpm T 20 4330 L _BE % GSH-Px 3G I E
Dkt E L7z, GSH-Px G DHIE & NADPH DA &
& 2 %R (340 nm) THIGE 3 % Gunzler & D i iE-
9, MIERBIEANE /0 Y EETCHIEL, umol
NADPH/min/g Hb THR$ 2 Z &£ & LTz,

4) AAbiEmRd L fE LR

BUN, [fE 7 v7F =, MHFE7VT I OHEIEIIZ
F 37 7450 B 853 B 2 B 7o BRI OB AT BR A TE
AT - 720

WM OHERTR & T E SR A (SD) TR L 72,
BRI O EEMSEIC 1T Student’s t-test & FVy, p<0.05 1L
TEEEE L, HEIRE O EIZIZ Pearson’s 1 %
Too F 72, MERREMEI O KM T O K12 1 Kaplan-
Meier %% w7z,

100%

% B Albumin = 3.8
P N
£ »
T 50% |-
z - Albumin < 3.8 e
7 - n=50
1 i L H I i ! i ) L
10 14
Year
Fig. 1. Survival curves on maintenance

hemodialysis patients
Persistent hypoalbuminemia(< 3.8 g/d/) worsens
their long term prognosis. The group of serum
albumin concentration above 3.8 g/d/ was 94
cases. The group of serum albumin concentration
below 3.8 g/d/ was 50 cases.

& R

1. #EMEERGHIORATE

ERGEBEIER 2R & LR T — 5 Ol % Table
21ZR LTz, Hlm, MYEHRES(TP), &7 V7 F =,
My TIBC, Kt/V O{EfZ L & & bIfK7 V7 3 VIMfE
DOFHFTEMPHROMINL L 7 ERRT Th 5 7z, SETEHID
WaIRiE, BIMEREE, LHifiZEx CEIRBEIERZC & 2
B3 18 5 (51.5 %), JEYHEIC & 256628 6 11 (17.1 %),
ODANE S BI(14.3%) & MERREIC X 2 38T HI23FE 8L L
BlhEote, MFE7LT I VEEOFHHE3.8g/dl LV E
%2 R L 7Bt e 2 AT OfE 2 Rl U 72 2 BRIC 1 T4
FREHE LR % Fig. 1 ISR Uz, MEE7 V73
B ST Blo 1S FEFERNTS.0%THo 720
WCHR L TR v 7 S MUE LS RRE L 72 B CTix 45.1 % &
MHETERFRICEREENED 51Tz,

&7 V7 v MESHTIRILEEDIE T 241 L TEIIREEL %
AT 5 2 & TRIAFERSTR &5 o - RetE 2 a3 5
7212, HMERRIMEENTRERIC B W CRIMBREAEE O @81k
LIMEET VT S il & DR & DI HRET L 7z,

2. HEFEENG, REHEEETLSM, BENRTO
FRINEREE TBA-RS f&

Fig. 2 .z HERp@ AT 23 £ B 2 B8 IRIm BRI & 2 181
B @ iThl & FERERTR (IS RERIEE %, ZREREE)
& B EEBERRENBIO 2 I THRIMEREE TBA-
RSEOHERMEE R LIz, T, HEKOBEKNTENZEA
ERTORFHIEM B & fE RGO B E~HEE2 &b
B ORL Tz, JEFERIR L EHERRENTH T IR IRIMERE N E O
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erythrocyte TBA-RS concentration

o

0 v T t
non-DM DM
Pre-dialysis
HD phase uremic phase
Patient with chronic renal failure Healthy control
Fig.2. Comparison of erythrocyte TBA-RS concentrations

in maintenance hemodialysis patients (HD phase), pre-

dialysis uremic phase patients and healthy controls
Erythrocytes TBA-RS concentration in maintenance hemodialysis
patients (non DM) are significantly lower than those in pre—dialysis
uremic patients and maintenance hemodialysis patients (DM).
(*p<0.05)

WEALIZTTHE L Tz b OO, BHTE AR ORISR
AEWCHR L TERT L Twic, —75, FERRENTHITIER
IMERAETEE OO /& B 2 il b 2 R 3 B & v lz o BEIRIE
BEITEG & REFEFIEEE N EMOMICERZ R D 2
Mooy, FEESIE % & SO R Tk 2 h 2 e
M BRENE SN,

3. MESEND, REHIEEET2M6, @ENBEATH

FRIMEKAE tocopherol £

FRILER I tocopherol & o #ll 7 5 5 % Fig. 312/ L 7z,
HRI N U 7@ se i & b U CERAFIE B A 21,
HERENMPIC IO BEREZET 2R IRHER o a5
7o T L D IEREIRIFHERDENTREGIDIZ 5 2SI REIL D b5
(RN Oy

4. MEREMRG, REEEMETLM), BEWRIT

FRIMEk GSH-Px j& 4

FHETORMEBR GSH-Px 1% 1 D HIE AR & Fig. 4 1077
Lzo MERREMHI, REFIER2H1V I ORET b FRIMEK
GSH-Px X R 7- T\ iz, FEREIRIEEN B, PRFHA
BB R Tldte L 2 ARIMEk GSH-Px 1M O E 1l % 7=
TP % R Sz,

=
[
25
S B 451
53 4]
£38 357
o o
S = ]
§E 3
= 2 257
o =
£ 2] 2
<} 1.5
< 11
oy
@ 5 v T
non-DM DM
Pre-dialysis
HD phase uremic phase
Patient with chronic renal failure Healthy control
Fig.3. Comparison of erythrocye tocopherol contents in

maintenance hemodialysis patients (HD), pre-dialysis
uremic phase patients and healthy control
Erythrocyte tocopherol contents in HD patients are significantly
higher than those in the healthy controls. (*p<0.05)

45 - ’]
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35 4
30 1

25 1
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erythrocyte GSH-Px activity
( umol NADPH/min/g Hb)

10 T
non-DM DM
Pre-dialysis
HD phase uremic phase
Patient with chronic renal failure Healthy control
Fig. 4. Comparison of erythrocyte GSH-Px activity in

maintenance hemodialysis patients (HD), pre-dialysis
uremic phase patients and healthy control
Erythrocyte GSH-Px activity in HD patients (non-DM) are signifi-
cantly higher than those in the healthy control. (*p<0.05)

5. FRILEREE TBA-RS MAIEHERICAERET 284 D
BEERAY/S T X —4

HERR BB O & 25 5 & L 72 R IMEKIE TBA-RS O HlE
FEERLIMAE7 V7 S VR, JFRIMBKE tocopherol & ¥ X
UFRIMER GSH-Px ¥, Kt/V & OEFFFHRS & HHBEMHR %D
ME DFE R % —#E L C Table 31277 L7z, RIMERIE TBA-
RS L7 V7 3 VERE L ORICIZARE R & OB
» &7z (Fig. 5), % 7z, FRIMEKE TBA-RS & 5 I Bk
tocopherol & & DIz b BE 2 A DB R & Iz (Fig.
6) o FEREEIRHER B ATREGIC 3B W THRIMBKE TBA-RS I
OWTDEBRSM EITo & 25, R2FEHEIZ0.878,



NN 59

Table 3.

The correlations between biochemical and clinical parameters in patients on maintenance

hemodialysis secondary to chronic glomerulonephritis

Erythrocyte TBA-RS concentration
Erythrocyte TBA-RS concentration

Serum albumin concentration
Erythrocyte tocopherol content

r=—0.52 p<0.05
r=—0.53 p<0.05

Erythrocyte TBA-RS concentration GSH-Px activity in RBCs NS
Erythrocyte TBA-RS concentration KT/V NS
GSH-Px activity in RBCs KT/V NS

(mol/10'RBC)

erythrocyte TBA-RS concentration

2.6 3.0 3.4 3.6 38

serum albumin concentration ( g/d )

Fig.5. Correlation between the serum albumin level
and erythrocyte TBA-RS concentrations in patients
on maintenance HD (non-DM)

The erythrocyte TBA-RS concentration shows a significant

inverse relation with the serum albumin concentrations.

(r=-0.578, p<0.05)

Table 4.

= 107 -]
2
B 97
5
£ g 81
° @
LT
<2
B = 67
S £
g 7 51
g
2
3 r = r T T r |
1.5 2 2.5 3 3.5 4 45 5
erythrocyte tocopherol content
(ng/mi packed RBC)
Fig. 6. Correlation between the erythrocyte TBA-

RS concentrations and erythrocyte tocopherol
contents in patients on maintenance HD (non-
DM)
The erythrocyte TBA-RS concentration shows a significant
inverse relation with the erythrocyte tocopherol contents.
(r=-—0.540, p<0.05)

Multiple regression analysis of the erythrocyte membrane TBA-RS concentration and

the other parameters in non diabetic maintenance hemodialysis patients

Coefficient

Standard error

Standard coefficient

t value p value
Intercept 25.776 2.436 25.776 10.579 <0.0001I
Serum albumin concentration —3.349 0.567 —0.75 —5.908 <0.000!
Erythrocyte tocopherol content —5.933 |.104 —0.580 —5.373 <0.0005
Patient’s age —0.083 0.015 —0.559 —5.455 <0.0005
Kt/V —1.510 0.690 —0.225 —2.190 <0.05

[E 474347 p & 13 0.0001 A5 T, Table 4 125R¥ & 5 121
7 VT 3 v, JRIMERME tocopherol &, 4, EARAHE
DFED SN otz Ki/V On b IRIMERENS S w1t
2HIHT 2R FTH L £FZ o,

x = |

R 9 2487 V7 &V IMAEASHERF IMBOEHT B D L d T2
REROFHERARF L %2 2 L p 1990 412 Lowrie 51012

Lo THE S, RILTH Iseki 5T K 2 RO EEH
BOREPRE SN TV D, K, MFRETFIcA S
K7 V7 S v MUE ISR 2 R ERIR G 2 S U 7o SR &
2 oNTET, £72, 19874, Aoyagi & IZ{EKEL &
U glutathione VUV DT 2SE A bV A BRI ¥ 5
EHWEL TV, —7F, M7 )7 3 > iF glutathione
2 £ O thiol & [FRkIC Z DHEEHF O SH ELRRILI N5 2
LCRITREERIET 2 L PHIO N TV 5, FELDIXE
WrEEOIMEER O SHALEY OMERR» ST VT I R
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&53-T thiol (L& D SH Ha I3 fH F i it L T S
BALICE 7 REIC H 2 Ll L Tw b, E7z, mdlilik
ruax 777 4 2HCTREORSR TR, MBGENTHE T
EHZOMmEECcHETE 7 )L 7 2 > (human mercapt-albumin)
DEBEICHEINT2 EINTWwARBY, —F 773 it
a7 T2y ERRRICHA A > L ORRIEEY A b
2HL, #4422 & 2RMERENRE O @f{kic X 2 ¥

ZRHIET 219, & &2l V7 S > id hydroxyl radi-

cals’®, HOCI'™), peroxy radicals'? & $ KL TZFNH %
scavenge 35 LIE I N T WD, £/, TV T7 3 i
G LBV Ve IIEE ORI G 2 3 5 & 2351
STV 3,

TNT BN S R AEEOEH & L TR 40 mg/ml &
MEEFICERE S 2, 7V 7 L Y RMERRZERE D
FEPRRA R B OWRIC b o TE Y, Z O
WHEFZOSN TV D, EBHIYSRMAT CIIMEREN3 /] &
T2LEH3IgOT VT I VB THAERENTWSE Z LI
%%, adenine FFRMEMEE LT v b &7z Yokozawa
5OWETEBEARLRETET VT I Y OERIEFTO
TNT LY mRNA VARV THEAL TR ES3hTnb,
TIFTAYV =TT N =21k 27
W7 S AN OB ERET Lo HiE T, a7 &~
F—Y R Lo TEFENT VARARMBEX T VT S O
oS3 5 2 L P I N T 52,

FEHTEE IR L T X DO A by R
BEINTWDEETELL DIMEND %, thiobarbituric
acid 12 & % M O IR E @R O 3\, (LFFEk
HPLC 312 X % phosphatidylcholine hydroperoxyde (PC-
OOH) » JfiEi*?, &/ 7 u—F VHifk% v /-t LDL
D _FEH27 8Tk b, Taccone-Gallucei S22 ZIME 7 V7
F = VfEH S mg/dl DL 7% B & FRIMBREARE 0 @b
EHET 2L LTV, SHEOBRE ORISR T b REPIEHEE
g, MERRENTHIOC T ORE b EFE RG] & Hhl U TR
ERISHRE O8I0 IXH & M IZTUE L Tie, FRCHEIRIRE
Hrfl THRIMERE TBA-RS SEBI % { & 5 hiz, PERIE
FEB T I M E AL IR E o B, 1fiid PC-OOH 0 I
529 superoxide dismutase (SOD) O #E{Ic X 5 Prig{bgE
DIETR EDQHRENDH Y, o bIRIMERE TBA-RS
ED FHCEEL Twa EF 2z s, (RIFPEEErS
& BEFRI M BHE % BR > o MERRE AT & D ELi Tl AR BRI
TBA-RS ZRFHEMEBEARALTIVEETH 72, L
L, 7R M3k N GSH-Px 3% P o Il 72 5 5= T 13 7 I 5K
TBA-RS Sl T H GSH-Px IEHEDOIE T x4 & 1o

!

720 ZHiE Muller 52912 X 2 B AHER O GSH-Px O #aT
DGR EEETH > 1z, FRMERA D SOD JEM: 2 Mt L 7z
EERBIOEE THEBROMRTH 29 oD T L,
BB AL T A S NI ARIMBRIEARE O 8L O K 23+ v
Y DRZI & B GSH-Px {HEHEDOE T SOD ofifbic & %
FIEICLBHDTRERNWI EEZRBL TS,

—7, P4 3> EEERIMbEEORE R 2
50 L, RIMERE O tocopherol & 13 & i 45 D
tocopherol & % RIFICKILT 2 Z ENHI ST 57,
Fig. 3127 L7z k912, FHRIMIKED tocopherol & 348 0t
Tap & i L CERERE T 2R3 B id a2 <, FEREREEN
BTt LAEENEE D b E{E %2R L7z, tocopherol 1%
FREHESY S Thh, BMTIRMEECZEEN %,
mAau ) —, EEEAZEE ST 2 IERIREHER MR
BEHTREGIDIE S HHIEE OB —IC % <, EFE X
DYEEERLI EEZ DN, £, HEBHHID A%
KGR & U 7T O R TR ARIMERE O tocopherol & & 7k
IMERRE TBA-RS 13 & OB %2R L 72,

SERERBE A IMAE I 1ZIZIRE & 1L 2 ARIMER X, 2 DE1L,
BILOREOHE L Z T 5 EH 2 6N b, SEOMG
DREBRTHEHTNE L Bbhz0id, RIMBREE DRk
{LOBERMEET V7 I RE L AOHBER LI Z T
Hbo FITBARI L S wIHFET VT S vidhibiE R L
THEYO, RIICH3 7 V7 S ORI A +
VAT AEEDR T R & /o3 2 Eick b, £z, R
A B AR 2B ol U CIMHENTE A OB TR IMER
R OWFALORRELYE L Tl Z L id, MIEENTIC
X 5 T human mercapt-albumin 23819 % Z & TIMEE D
BICRELUEET 2 Z L 2R 2R Th 5, FERERIRHE
EE T OB OFERIC B W T, Ki/V AREH THRIMEK
JERE OB L D TTHEL TWwe 2 kb, FAEOEFET
ST 5 2 LB TE S EF 2 57z, Nagase 5 1ZEMHE
REFEFNC BT, BHHTB L OEWROIE % v T A
vy by S X D hydroxyl radicals ZHEEL TH D,
BEWHOME CRIBIEREOHRELZRD 2 EH/EL T
%30,

(5] TbilNTe & ic, BHEREOIET RN
EREE, B OEE L CHIREERAE 2SR E T2 b
DREE G DT 5, RIAENTEE ORREO RN
RWROBHETH B EHEZ DI ENTE S, FlgnE7 v
7 3 VIEIR M ORTRER KT S, £, R
? tocopherol FEDK T b LR E 2B R T 2 EE A&
K2 b D EFz oz,
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NS ORET OFERP &, HMERPETHI O IR IMERIENEE D
WL fEtET ik b EELRFELT, DET VT I
MEERH D, KT, 2)BERGE, 3)7k M Ek E tocopherol
&, HBENEORE, PEST2EHz o,

- |

HERREMBI O RIA PR OUGEE I, WEOEAHIBRIC X
ZREAMEDOFIICEE Lo B R 2R T2 2 &
DNEE L Bbihl, E7 VT 3 VIMEITREBREDET %
RTDATHEL, BT NT 2 VIMEZ D b O HEIRELM:
EOHEDEERTIZZD 5 5 Z £ ZFRHFH LIz 0,

ME#&Z 212Dz, THEEEWIEZWIEMRERE | AREER
REBREFEICEH I LES, £, BEEAMRC Bz 0w
(AR EE IR CE M T LRV U 3 S

F7z, AWIFRICBIE %25 Y & L7z Tokyo Diabetic Nephropathy
Seminar (TDNS) \Z B 7z U £ 4,

X @k
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