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SHEMRAPRAL & B~ — 7 — & DR
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—
=1

[l

MR - JEW - BERRIR - it - IR, BREE LfERIN - & LTk
SEBNTWDA, ZOMIZ b EARBELEIER 1 2 ET 5 2 LR SN D,
BIREEAL I, M OWNERERE 2B E D . TORMAE I « TIROEEL
FPRAL 7R EDOFERZEAL A T E IR OBZER M MR E 72 EA3 5] & 2
SN CBARELIEREZAC 2 Y, T72bb, ME AL, BIREE(Lo B2
B 2> T D, MEAKIGIZ FERFEFE LS RO DBETH D03 Y,
BEPRIGFRIRIE & O BRI 72 ¥, M8 A JRAIC VX BE RN OB ARAE AL fE BRIR - DA

. HREBEERNF OB S LR ST D,

M8 A IRAL DS TERAE I X E 28538 I & S Afila 2 = invitro CTOMF
FTIZL VLN ENTWD, MEAKABIZEE D 2 EE ML AEYFR 2 e,

MAESEEHARO T R h— R B - fRFTEARE~D ML E B 2 LTV 5,



A& M in vitro TEIFMIEROMER 27T Z LN HmESh T
W5, BEHMEOSb~y— I —THET N Y T AT 7 X4 —E (ALP),
osteopontin (OPN) XPosteocalcin (0C) 72 & A3 & S A fARIC B 3BT 25 2 &
MDHERB ST WD, Fiz, M8 FEFHMIEICE ML 03k B 2855 R
Td HRunt-related transcription factor 2 (Runx2) (REHINED4LIZ E EE
59%) OFBLIAIN TN DY, MEREC MBI 25 FHMiaskind 5 ik
WCE AR IS - E 2361 2 A IR b Re & L OB < & A IR 2 5
T 290 i AR A 2R~ D 3 L A T B K- & LT, BR(ELDL,
PIEVEY A S A >, BB A b L A, bone morphogenetic protein—2 (BMP-2) ,
Mgy AREO ER (&Y CUE) R EPRINTND, ZAbLDREFD D
HRIEMEY A S A A b LA (BRELDL Z2 &) 13AKROBIFMa D
SEEIEIT D & S TnWD, 20K D REUSMEDEWIFEROIE T (B

FIE) L IMEAIRKILICBEGT 5 B2 6N THD,

Matrix gla protein (MGP), osteopontin(OPN), osteoprotegerin(OPG) I3
L D a2-HS-glycoprotein (Fetuin-A) 72 EDOHEHREEHE OB FRIE~T A
B AKAEDMEE S D Z LD, ZLb OEANMERE TOAIKILZI

HTDIERERET2H0EEZ LN, ML Z M 501 N4



A ELT, OPGHAZ B—=2 T SN TNEY, OPGIETNFZ AR T 7 2 U —Th
50, BEGRFEIR S TEE L2WIEDEATH 5", iEEM % b DReceptor
activator of nuclear factor kappa—B ligand (RANKL) |ZReceptor activator of
nuclear factor kappa—B (RANK) &#E&3 223, OPGILEHAMED I &V Z AR
(decoy receptor) & L CRANKLIZAEA T 5 Z £12 L 0 . RANKOTEME A 40927,
OPGKIE~ ¥ A Tl (CEE OB MR HHBL L, TERITERINAT D
NDZ LR BHRIEEZ BT D, BRIDUEMEZ S L T2 o138 2 b
RDOOPGTH D Z LN d, ZOR I ITHEHRObIZIE, M2/

L 7ZRANK-RANKL D > 7" F /UAREN MH T o 5, B MM 2 ERTR & 5 2 nliatk
DOPGIZ, B MALRTERMIALICAER T2 2 S I2 k0 | eE i b 2 HET 5,
SOFEY | BFEMIICI T DRANKLOFEEL L OPCOELEDIHE/NNT A2 L D, B

MR B DRE SO ML ERHIE ST D LB BN D,

AMFFETIL, 2 RE R BE OBIRE LERR O T M8 A RIS D

M FFOPCOEENZ ST E L7,

2. Jits

BIE



2006 -3 A5 2011 4 10 H £ TICHIRER KRB S W ERE & —

SORITEBENINRE LT % 2 RUBEIR S 124 Bl ktGe & Uiz, BEITTME 88 f
M 36 T, AEHIE 44—82 5% (65.6 £ 8.2 %, mean = SD) Th -7z,
2 BUBEIRIF DML, HABEIRIPF2 OHE A WICHE T, 2R ILNE = 126
mg/dl, 75g OGTT 2 FFMfE =200 mg/dl, FERFIMBE =200 mg/dl OV Nn%k
RO D, FTIRET 2 BBERIA & 2 S VRFRE, EERE, RO
PRIGIE, A AV L ONWT I TIEFRDOBE ZRG & Lz,

ANEZBE L A(HbA)T. T £ 1.4 %, FERIEHREE 14. 7 8. 24FETH o7,
BB VTHERIS OMIZ . SILEE 65 61, JEESEHE 74 6. AT 35 B2 S0 L.
MR 1 40 BER O BT, MI/NIEREIX, MENIE 46 B, #HERMEETE 56 fi, BIE
64 Bl T o 7o, BHTERE, HHMIEOF HEE . BYEAOHI, IS S O
1, BN FATEEAE G130 B BRSO U Tz, I HIME 140, E5RH ML 90 mmHg
Eobo, & LIREELERRHAL TS bOa @i EES Lz, M
LDL =2 L A7 1 —/Uf# 140 mg/dl YL k. MfjE HDL =2 L A7 & —/LfE 40 mg/d]l R
Wit MEFPEAENGE 150 mg/dl LA, & LIIAZF o7 4 77— b RFEA
ZEIEIRA LTS b O RERFIE L Lz, Mg LDL =2 L AT m—/ L,
Friedewald ®FH X (LDL-C = Total-C - (HDL-C + TG/5) %MW\ CEFHE L7z,

Body mass index (BMI)7325 VL EAMBm & L7z, WE32HUNIZ T H 1AL



PR B D b DA BERE & U, BERIEHENE 1 XIRE E 2 LT,
MR AT ZE MR BEANL TEBISMSRZ 2RI BRI L7c, THEIE, HbA.. I
WL A7 m—/b, HDL-2 L AT m—b HEENG, 7 L7 F = 1Ll OPG,
osteocalcin, FGF23, 25-hydroxyvitamin D3, % L C adiponectin T&H 5, /L[>
B D R-R FIRZBH (coefficient of variation of R-R interval, CVRR)
DS 2 AT & BEIR I B AARRRFEE S & LT, BEREEEX, MET VT I VR
ROFEME Z X7 R HEERERIRIEIE & (estimated glomerular filtration rate,
eGFR) 7~ JEAETTEYE WE PRI S AT ZEBE D HE R IR BE ORI 08I HE T T2
WrL7= ' & 18 (BUERTHD : BT L7 2 IRRRME, 28 (RUIRIE) -
MET VT IR =230mg/g- 7 VT F=2, <300mg/g- 7 LT F=1, F3
WA (BEMEREAH) - RPMET LTI Z300mg/g- 7 LT F=2H L IT
BN R <1 g/ge 7 LT F=2, GFR =60 ml/min, %53 HB (BEMEIEH
) : TR >1 g/gs 7 VT F =2 GFR <60 ml/min, IfLiE7 LT F=

VIEEEM, 548 (BAel)  mERAE, g7 V7 F =2 bR %5 H

ES

BATIRIE,

M N RERE ORMIE, M N AR i YRR G (Flow—mediated

dilatation, FMD) (2 CEEl L7-.

AWFFEIL BIBER R ZFO ML B2 THARMTZE FFrES « i 06—26 535 K



W, B§10—05 %) & LTHRISIL, EMICTTINTORENOA T+ — LK

avvy NEEE ETITo,

(1) ik A b h A

MR AR IR LA (S BRE L 4°C T 3, 000 [El#5/45 T 16 4@ L, _Eis IR
(FF 22— E LHET S £ T -80 C THFEMRIE LTz, HbA,., MG =L R
Tu—/b, HDL-2a L A7 m— b FEENG, {7 V7 F = @R E TRIE
L7-, Ifiy& adiponectin |% ELISA {% C Human adiponectin ELISA kits (Otsuka
Pharmaceutical Co., Tokyo) ZHWCHIE L7z, MiE OPG (% ELISA 7% T Human
osteoprotegerin ELISA kits (Bio Vender, Modrice, Czech) Z FHWCHIE L 7~,
MM.7% osteocalcin I ELISA 7% human osteocalcin ELISA kits (Biomedical
Technologies Inc., Stoughton, MA, USA) Z FHWNCHIE L7-, IfLyE FGF23 X ELISA
¥ C Human FGF23 ELISA kits (Kainos, Tokyo, Japan)Z W THIE L7, I
15 25-hydroxyvitamin D3 % ELISA £ human 25-hydroxyvitamin D3 ELISA kits

(Immundiagnostik AG, Bensheim, Germany) %z FH\CHIE L7,



PRI RIS RIS ERIR L7, IRIPEET V7 I U PREIE T 7 v 7 A6
LM ETE (Eiken, Tokyo) THIE L7z, BHEREIIAATRARICLDAA

N TOHEERERIATEE B (eGFR) #ER XA U2 19,

eGFR (ml/min/1.73m%) = 194 XCr 59 X4Ef@h 020 (1% X< 0. 739)

RAY I o i PN R BB (endothelial progenitor cell ; EPC) [XFEHLR
CD34°/133 g & L. $1CD34", CDI33"Hiik% fHv 7= fluorescence—activated
cell sorting (FACS) (FACS Calibur™; BD Biosciences, San Jose, CA, USA)

WX D HE LT,

(2) %N RE R A

M PR RERR AT flow—mediated dilatation (FMD) (LA MdEE 2 /-
FAZEA I RAIETH D 7, RAERELNT 16 FE~18 B, Y& > ¥ —EPIAER
R TIT o1, BE R (UNEXEF 18G®, UNEX Corp., Nagoya, Japan) % f{#iff]
UA7 ERRBIRD FMD 2 JIE Lz, 15 /I LERENR Lz d & #E5RE O A mifluft
AR M EFF DO~ > =y b RIS E R E & R S S 72 0B

HEAIEE L, BIME LY 2~3 cm IrENS 12-MHz O+ % & T B—F— K



14 C LB R i o0 M8 P near wall (RFRUTACAN) & far wall GEAZAH)
DHABRICHEIN S D X5 B Lz, OB R O § 1L B T i o
near wall 7>% far wall OMENELFRL, ZOEEZN—ZT 1 OMER
(W) & Lz, 20, Ao KEIMEZFD B 7 2 WG E +50 mmHg PL EIZ
TURITHZ B £ T 5 RN L7z, TS X0 REHEGULE O i & i iRk
Zol & 29, b oMIBRmtE, 7 2 RuBITHERR L 2 /0% & ClE R L& B
FLEk L7z, BRIMAZERIE 5 2 0t £ TORKME R & R KILEROMEE (B)
& LT, FMD 1 E R — R 7 o O IMERITK U TRKRILRRFO ME R D2 k& (%)
TH D,

B-A
FMD (%) = e X 100

(3) R-RHRESF:

DEK D R-R BIFRZEEISR (coefficient of variation of R-R interval, CVRR)
(T TN R AT AR & FHA 9~ 2 H AR RERR AL C L BER PRI & Tl 0
O R-R MFRZEENE AN 9%, 16 0 R Z2FH VR TR 12 3580 CiEifge L T 100
DARLEE L HEIIC CVRR 2 E L 7= (Cardiofax V, HAGE, HA(), CVRRIX
FoEk L72 R-R R OIEHENRE (SD) & FEHfE () 2Bk 7-,

CVRR (%) = (SD,/ M) X100



AMFFETIL CVRR <2 %% B EREARRFEEERIE L LT,
(4) SHEDRE & AR

BIIREE O 7 JRALSCHE BB IR C O EHI NI IBEE & KF (LA T mean

intima—media thickness: mean IMT) ZHIET D7-0H1C, MBI A 5k

([ THIZE LT, mean INT 1%, SHBHRERE 2 5 £ 7o\ A4 ORRSHBINR CHI L

Too MSHENIRICISIT D max IMT FHRRBAZO MY B CREEMIF K ORI

lem DALE TENZILD IMT Z5HA L max IMT 25 972 3 O F-2JfH % mean

INT & L7290, ShiREED AKX, RSEBIARIC T, PREOFRL (R 7

v 7 BIEREE L) CNIEO A IKAL (77 v — SR B REE L) & fH L7z,
TR IT, 7 v At (Prosound SSD-4000SV, Hitachi Aloka Medical,

Tokyo, Japan) Z{Hf L. 0 EEE 7.5 MHz 12 CHSEENRZ B2 L 7=,

Hak
TN TOREEITFEIE AR LERRZE TR Uc, BRI, x 2 RSO
E (7 A2 =% B ES O (ERAE) 2Bk 7z, —Itkd
BT ZAT 22 HT2 0 . FoHE % Leven MUEIC THER L7z, F DY
Al Tukey D715, FEHUTIZRWIGA X Games—Howell DL TLEH LB 41T

S 77, WA OB OFEBIMEFEAG 21X Pearson OFHEMRE Z V-, & AKX

10



(BITE B 5.2 AN FE2 T A7 DIC2Ee 2T v 7 algSsih 21T - 77,
EHSEICT B0, 0PG, FGF23, 25-hydroxyvitamin D3, adiponectin % %f
R LU T=, 0.05 Riifid PAEAEFEHFARE & Lz, fNTIE9 =T SPSS®

Statistics 18.0 (Japan IBM., Tokyo, Japan)#talY 7 &7~

3. FER

2 BRI BB 124451 % | IMIEOPG, osteocalcin, FGF23, 25-hydroxyvitamin
D3 DAEIZ &V Ao, MEENRA RO A LT AT L7z (Table 1), 2
R R B 12400 % . MIFOPGIEIZ K - THUAGNAZ T e, BB 14000 1Al
SHHCHAR T, REHIRG KL LOBIAENAEZICE L. ARILH Y OFIED
ARETD IR, —J7, BAGNALIIM 3 BEIC LT, RSEBIIRG KL 72 L OEIA A
AR, ARLD Y OFIERHEEIZZ N2 LRSI
(P=0.015) (Figure 1), 2AUHEIRNGAEFE 1240]% | IMiFosteocalcin, FGF23,
25-hydroxyvitamin D3 ODfEIZ LV ZIENMUSNIT T, SEERG KL OFH

2R L722s, ARERBENETAE U o T,
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Table 1. Presence or absence of cervical arterial calcification in quartiles based on

serum osteoprotegerin, osteocalcin, FGF23, and 25-hydroxyvitamin D3 levels in 124

patients with type 2 diabetes.

1st quartile  2nd quartile  3rd quartile ~ 4th quartile
Serum osteoprotegerin(pg/ml) <5.6 5.6-8.4 8.5-52.7 52.8- 9027
No calcification, n 26* 25 19 16"
Calcification, n S5# 6 12 15*
Serum osteocalcin (ng/ml)® 0.77-0.82 0.83-0.92 0.93-1.53 1.60-10.56
No calcification, n 24 18 21 23
Calcification, n 7 13 10 8
Serum FGF23 (pg/ml) ¢ 10.0-22.7 22.9-29.0 29.7-40.7 42.0- 148.0
No calcification, n 24 20 19 23
Calcification, n 7 11 12 8
Serum 25-hydroxyvitamin D3 (nmol/l) d 29.2-48.1 48.6-77.3 78.6-119.1 121.1-239.3
No calcification, n 20 19 25 22
Calcification, n 11 12 6 9

8 P=0.015 by chi-square test. *: Number of subjects significantly greater than other

quartiles. *: Number of subjects significantly less than other quartiles.

® P=0.278 by chi-square test.
© P=0.499 by chi-square test.
9p=0.364 by chi-square test.

Figure 1. Presence or absence of cervical arterial calcification in quartiles based on
serum osteoprotegerin levels in 124 patients with type 2 diabetes. P=0.015 by
chi-square test. Serum osteoprotegerin levels in the 1st, 2nd, 3rd and 4th quartiles were
<5.6, 5.6-8.4, 8.5-52.7, and 52.8-9027 pg/ml, respectively. * Number of subjects was

significantly greater than in other quartiles. # Number of subjects was significantly less

than in other quartiles.
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= Nocalcification
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1st quartile 2nd quartile 3rd quartile 4th quartile

Serum osteoprotegerin levels
2 R PRIp BB 1240 & | IMIEOPGAELZ & » CTUUSMNLAZ oy VT 7= 355 D R Al AR
BLOBRAERE ZTable 21278 L7z, F#p & MiFadiponectinid, MLiFOPGANHEN
T DI O TEMEIZ 72 - 7= (FEf :P=0. 001, Iflifadiponectin: P=0.002), ZiL
\Z%F L CIfiF25-hydroxyvitamin D31%, IMIFOPGEE 4 SN IZB W TIREZ R LT-

(P=0. 002) .,
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Table 2. Clinical and laboratory data for 124 patients with type 2 diabetes divided into
quartiles of serum osteoprotegerin levels (<5.6; 5.6-8.4; 8.5-52.7; and 52.8-9027 pg/ml)

1st quartile  2nd quartile  3rd quartile ~ 4th quartile P value
Subjects (male/female) 31(25/6) 31(20/11) 31(23/8) 31(20/11)
Age (years) 61.0+1.2 66.3+1.4* 65.9+1.5 69.6+1.4** 0.001
Height (cm) 165.3+1.4  158.3+1.4** 164.6+1.1% 158.8+1.5*** 0.001
Weight (kg) 68.6+2.4 59.6+1.7* 66.7+£2.5 60.0+1.7* 0.003
BMI 24.9+0.7 23.7£0.5 24.5+0.7 23.6+0.5 0.366
Duration of diabetes mellitus (years) 12.0+1.4 16.9+1.6 14.7+1.4 15.2+1.4 0.142
Systolic blood pressure (mmHg) 127.0£2.6 133.6+2.5 136.1+4.6 140.7£2.6* 0.029
Diastolic blood pressure (mmHg) 74.7£1.5 75.0£1.6 74.9+£1.7 75.7£1.7 0.975
FMD (%) 4.0+0.5 4.4+0.4 4.2+0.4 3.0+0.7 0.178
Mean IMT (mm) 0.95+0.05 1.07+0.06 1.13+0.07 1.04+0.09 0.337
HbAlc (NGSP) (%) 8.0+0.4 7.610.2 7.91£0.2 7.4+0.2 0.371
Total cholesterol (mg/dl) 192.1+7.7 191.6+4.6 188.1+6.4 192.4+4.7 0.953
Triglyceride (mg/dl) 136.6£12.9  129.7£12.6  120.5%+9.0 137.1+£10.8 0.709
HDL-Cholesterol (mg/dl) 47.8£2.3 51.4+2.7 55.2+2.3 51.7£2.3 0.210
LDL-Cholesterol (mg/dl) 111.7£7.4 113.8+4.3 109.0£5.2 113.045.2 0.937
Creatinine (mg/dl) 0.78+0.03 0.79+0.03 0.81+0.04 0.83+0.05 0.721
eGFR (ml/min/1.73m?) 79.5+3.7 70.0+£3.0 74.4+4.1 69.2+3.4 0.159
Albuminuria (mg/g creatinine) 75.4+27.9 146.8+37.6  173.7£43.6 117.4+53.6 0.357
Adiponectin (pg/ml) 5.8+0.7 8.5+1.1 9.0£1.6 12.2+1.0** 0.002
Osteocalcin (ng/ml) 1.6+0.2 1.7£0.4 1.4+0.2 1.9+0.3 0.596
25-hydroxyvitamin D3 (nmol/l) 93.1+7.7 103.4£7.3 93.9+10.1  61.9+5.6***  0.002
FGF23 (pg/ml) 32.7+2.8 31.3+3.1 39.0+4.5 34.8+2.2 0.370
Ca (mg/dI) 9.3+0.05 9.4+0.06 9.4+0.07 9.3+0.07 0.499
iP (mg/dl) 3.6+0.09 3.6+0.09 3.6+0.08 3.5+0.08 0.937

Values are shown as mean +SE and were analyzed by one-way ANOVA.

eGFR: estimated glomerular filtration rate.

* P<0.05 vs. 1st quartile. ** P<0.01 vs. 1st quartile.
# P<0.05 vs. 2nd quartile. ## P<0.01 vs. 2nd quartile.
$ P<0.05 vs. 3rd quartile. $$ P<0.01 vs. 3rd quartile.
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2 RUBE PRI (88 124001 % | BEIRIWBHE DI BN T 12556 ORRIR T —

2 73 6 NI A R AL D A 8 % 354 L 7~ (Table 3).

TIT 2 PRI BE OISR EANE R T D ITHEVEEIN L. eGFRIZEE O HER 12 HE

Mgz vrF=r. R

VME T L7, MIEFGR23IIBYE 4 Bl B W TEiEA < L7 (P=0.007). ML}&

osteoprotegerin, osteocalcin, 25-hydroxyvitamin D3| BER IV TERIT 720

STz, FESHBARARKAEOAEIZE L TH | BAEWRH O MICBEEM L0 > 72,

Table 3.
progression of diabetic nephropathy

Laboratory data for 124 patients with type 2 diabetes according to

Stage 1 Stage 2 Stage 3 Stage 4 P value
Subjects (male/female) 59(42/17) 40(24/16) 19(17/2) 6(5/1)
Serum creatinine (mg/dl) 0.73+£0.02 0.81+0.03 0.87+0.03* 1.240.10%**#%% < 0,001
eGFR (ml/min) 80.1+2.6 69.3+2.9* 68.7+£4.0 46.5+3.2%*" <0.001
Albuminuria (mg/g " w
. 12.4+1.1 95.0£10.7**  483.8+£63.6** 538.0+£98.4** <0.001
creatinine)
Serum osteoprotegerin
183.8+117.5  329.6+227.4 168.1+87.2 59.8+£27.6 0.876
(pg/ml)
Serum osteocalcin (ng/ml) 1.58+0.2 1.79+£0.3 1.35+0.3 2.06 0.8 0.696
Serum 25-hydroxyvitamin
85.315.7 86.2+6.5 103.3+14.9 81.1+18.8 0.516
D3 (nmol/l)
Serum FGF23 (pg/ml) 32.6+1.8 33.2+3.5 36.1+3.6 58.7+7.1** 0.007
No calcification, n 41 26 13 5
S 0.725
Calcification, n 18 14 4 1

Values are mean £SE or n.

Values were analyzed by one-way ANOVA or chi-square test.
* P<0.05 vs. 1st quartile. ** P<0.01 vs. 1st quartile.

# P<0.05 vs. 2nd quartile. ## P<0.01 vs. 2nd quartile.

$ P<0.05 vs. 3rd quartile. $$ P<0.01 vs. 3rd quartile.
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Mg OPG DOxf%x & k4 72+ & OO HEG ST 21T > 7 (Table 4), IMi&

OPG [X4E#S (P<0.0001) . U#EEAMmE (P=0. 030) . Ifl}& adiponectin (P=0.001)

CIEDOFERBIZ R L, BMI (P=0. 045) . Ifij& 25-hydroxyvitamin D3 (P=0.001) & & ®

fHE8Z R L7z (Figure 2) .

Table 4. Simple linear regression analysis of variables with possible associations with
serum osteoprotegerin levels in patients with type 2 diabetes.

P value r
Age <0.0001 0.37
BMI 0.045 -0.18
Systolic blood pressure 0.030 0.20
Diastolic blood pressure 0.722 -0.03
Duration of diabetes mellitus (years) 0.255 0.10
HbAlc (NGSP) 0.072 -0.16
Total-Cholesterol 0.972 -0.003
Triglyceride 0.927 0.01
HDL-Cholesterol 0.310 0.09
LDL-Cholesterol 0.809 -0.02
Creatinine 0.878 0.01
Ln (FGF23) 0.373 0.08
Ln (25-hydroxyvitamin D3) 0.001 -0.31
Osteocalcin 0.422 0.07
Ln (FMD) 0.294 -0.01
Mean IMT 0.976 0.002
Ln (Adiponectin) 0.001 0.34
EPC 0.330 -0.13
Ln Ca 0.217 -0.11
iP 0.983 -0.002
Ualb 0.634 0.05
CVRR 0.362 0.09
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Figure 2. Relationships of serum osteoprotegerin (OPG) levels with age (A), serum
25-hydroxyvitamin D3 (B), and serum adiponectin (C) in the patients with type 2
diabetes.

Figure 2. (A)
Ln (OPG)
10- r=0.37
. . P <0.0001
Figure 2. (B)
Ln(OPG)
10 r=-0.31
& P=0.001
]
+3 2 :
L ]
5 - . & '.."‘ bl
] . .
* ]
0 .' ¥ s 7 1
. My 5 6
Ln(25-hydroxyvitaminD3)
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Figure 2. (C)

Ln(OPG) r=0.34

P=0.001
L
s
* see
5 ‘.’ ‘."..
Y X
L ] ® ot 9 J L
L} T ' I.‘ L] 1
-1 1% 24 ¥ 4
Ln(adi;onect.iln) ﬁ

il

It

M A PRAGIZ B 2 AT TR F 25 72002, 8 A RGO A 42 ¢ 8 28
& LC, IMiF OPG & DHLEFSIHT T P E 0. 05 K TH o 7=, F#n, BMI, X
Ma il £, 25-hydroxyvitamin D3 O%f#, adiponectin Oxf#% LT OPG D%}
BAMSIEH L LT, BERICEDEBHIIMEC L 22 En A7 v 7[5y
Wr&1T> 7= (Table 5), 4F#n, UUHHEHIME, 25-hydroxyvitamin D3 ®Oxi4k, OPG
DR BT E 2 DI, T x PEIEAE (P=0.001) & 72> 72,
Ln(adiponectin) (4 v KLt 1.89, A v XD 95%FHEK[H 1. 04-3. 46) & BMI (4
» AL 0.85, A v XD 95MEFEIXH 0. 73-0. 99) A E (P<0. 05) TH 7=, i
BAPRALIL BUL & 13 adiponectin fECREFT & 4L, i OPG fEIXBEEH L 222

LEERLE,
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Table 5. Multiple logistic model analysis showing independent variables to assess patients with

calcification vs., no calcification.

B Pvalue EXP 95% ClI
BMI -0.16 0.041 0.85 0.73 0.99
Ln(adiponectin) 0.64 0.038 1.89 1.04 3.46
model x 2 test P=0.001
P value
Age 0.180
Systolic blood pressure 0.610
Ln(OPG) 0.281
Ln(25-hydroxyvitamin D3) 0.771

Comparison between calcification vs. no calcification was performed. Age, systolic
blood pressure, Ln(OPG), Ln(25-hydroxyvitamin D3) were included in the initial model
as independent variables, but all of these were excluded at the final step.

4. BE
2 BUFE R B E D A& A K RIE, IIEOPGHE & D BIEEA /R S 723, ILiH
osteocalcin, FGF23, 25-hydroxyvitamin D3 7g & o> BEE LK 1 & o> BE M
I b7 o Tz, MIEOPGIE, MOEBEEE -k 8 a3 5 2 &<,
PR M VR OB SR bIC B E 5.2 510, 2O Z LI, FCF23A3 B fiic
B2V AHEN LT, MY RENSIE ARILICEEE 5 XD 2ol
PEFE LT 22 220 E R ORE R BE OSEB] T, Mg ) RO _EF-f o R
T2 ENIMAE ARG B Z R IAF T 720, AR i, g Y SREN EH L
T AR VRFE ) & AR T ORERFBAE O BF LRI\ T, EHBhRA KA

& BB A - & OB 2 5~ 7,
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FMDIZEIIRAEA LA D28 b & LTI B MAE NS EEIR F 25+ 2 DIc R
WISEETH 5, FMDDOEAIE, MiEOPECSHENR A IR AL & 13 BE#E A 22 o 72,
ZDOZ NS, MIEOPCO BN T ENARAEAL oM R 5 BHE O HE R & 1 3s2 LT,

LIRACICHE L 5 2 DR L W2 5, AT CH 5729, 1MIE0PG

it

vl =g

& ME A KA DR RBAR Z MR T 21T E S 720 A, MIEOPGI T M & fEE,
SICHEREEL A HEE T D DICHE R RIEIE & 22 D RN H D, EBRICZHE T,
2 BUBEIRIR BT I B, MiEOPGHE & SHBMIRSCA RS BNIREE R & OBIfR™Y, 28!
BUEREIRFBF IR 5, MIEOPGHE & OB AR & OBIR™ ., MET VT I v
PRZ A 7o 2 BUBEPRIF BB 12V T, MEOPGIE I LB IR B O IR+ & 72 %
Z &P MIEOPGIIE, #REZ PN REBINRIE R 21T o 7o DI SE B ORI T %

T DR T LD 2 LR ERBREINTND

RANKLIZ 2FMI S . RANKIZAB MRS FEBL L TN D, OPGIE S 2RI AN i
L TCWB AR EAE T® ., INF-related family ®—BTH Y. EAEMITR
AR B IR L C 36 3] L TV HRANKIZRANKL O 7] ¥t decoy receptor & L CTHEMI L.,
RANK-RANKL {2 BfE 2 FlET 2 = L2k 0 . REGE IO 2L 2 3] LT

WB1 IR MAEREIC ISV T, B L M T FIF0PG A BEAE L TUN 2 A3, RANK

20



SORANKLIZFEBL L T » 229 0 b = A% BhJREE(L SR ZE C IERANKLS°RANK A3 %6
B2 L5102, 2o Lix, BIIREFHZEICZISV T, RANK-RANKLIE 515
IS X 0 BB AN R L TV DS, OPGAN Z DR BmiER THETH 2 L2k,
I A RACITHMRIAZER LTV 5 2 L 2VRIB &5 79 RANK-RANKLIZ X %
M A PRAGIE, BEIRIS R I T B PRI /N LA PR . FGF235°25—
hydroxyvitamin D372 EREME LI s w7 b« U AR EIC K 5 MEEE
IMSE LT ERT Th D, RBFRICEWTHR A 1X, AOMEDOBERE L T
PEPRIF B 123N T, RANK-RANKLSR 23 £ D X 9 B Mifu 2 0k S B 5 D)%
BT X 227 o TS BEPRIE M/ IN I A8 5 S0 R ML A R i D AT I Do B 77

& A PRI LB OPGEE D JEFNZ FIE LT W2 & 2B ST LTz,

I8 A RAGITHE RS B3 R IR IE 2 AT 2 I K< Ab 5> %,
FOFTET 2 RE OB EOHIETIL, WERPIBRED R L7EBNZ I\ T
EERAIRAIEF DS HEINT 5 Z E 2B 6N LY, ZOBA, FeR23Re
25-hydroxyvitamin D3IZRIE LT, BT oA - U AREHRE 3 & 4K L%
FIEZ LCTWD, AIFFE T, MREF 124N PHEIRIFEIE 4 HIOREFIL 6 A
D T "CRITHERIF BIED R EE ) D P D BE ZKFRIZ LT DAY, Table 31T

X 9T, B AIRAL OB M IEOPGE 1%, B FR I BHE O L 3B s 7o
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W, ZOZ ENSMEARIIE, BISHERINBIEDSER LIENSEL D Lo

b DTN LRSI,

BMI, UMM, adiponectin, % L C25-hydroxyvitamin D3i%, Hi[a)F5y
Fric T, MiFOPGHE & AR OHBARR A~ L7z, MiFadiponectinfi & ifiEOPGHE
ENTFFICTRVIEFBI 2380 72, B #f%IZ IV Tadiponectinld B HFAMAIZIEA L.
RANKL D383 % 5 s OPG D 43 a2 ikl L T 5™, ifjadiponectin & I {EOPGIE IE
FAREZ 7R~ 2 L 225 RANK-RANKLSR OBRIE IZHT L THAM L 720PGIZ%f L T,
adiponect inlFOPGPEE |2 F5 4T L TRANK-RANKL:R % /13 5 B A o0 55k % 1t
D2 ERHEER SN DY, MiF25-hydroxyvitamin D3IE, MLIEOPGHE & £ DAHE %
AL, TNETOMZEICE D &, AFICEOTEMR] o, 25-hydroxyvitamin
D3VIRANKLOFEBLA FHE L, OPGO i a I+ 5, T 725, {HMHRvitanin D3
X BRI O b ZFHET 55 Lo T E#LRETOO0PG & adiponectin,
25—hydoroxyvitamin D3 & OBEfRIL, MAEREDAKALIZI W T H AT 5 B

PERHEZR SN D,

I E A PRAIZ 5 e RAE TR 2 fi R D 72D, i A KA DA 2 1 J& 22

b LU, MIEOPG & @ H[EF 43 HT CPAEO. 0540 Tdb - 7=, 4Fflin., BMI. ULHE]
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IfiJF, 25-hydroxyvitamin D3MD*}%L, adiponectin® %t L TOPGO x4k % il
NEBE LT, ZEr VAT v 7RSI AT o T2, £ OREE. BMI (P=0. 041) |
Ln (adiponectin) (P=0. 038) 1L E A IKILIZFEEA RIFTHRF &L LTHE L 8o
7o, Ln(OPG) 2 B3N T LE o1, ZDOZ b, EAKIZ, B
BR - X0 BE & AR K 2B DIZINERTHD Z LRSI,
FEREIZ ZAVE T, BRI O R B AV EEIR O A IR 5B E KT &
STEHEN SN THDY NERIERS & 0 RIEMT A b A 2 INF- o (tumor
necrosis factor-alpha) 2353WA &4V, [ FIE A AIE O/5 IE MR ~D 5

bRt d 2 L WEShTnDY,

BE DRIV BERE B 7~ b TR E D BHEZIRBWW T, M A IKAE & MFOPGHE & o BEE
ZRH U7, F7o, mEARAECMIEOPGIEIL, BEIRIFEBE DR & 1 XBIHE )Y /p
Mo T, 2 BERPEE 1TV T MIHFOPGHE O A1 31 3 A IRALAFAE & B L

FIRAC DO HERRIN I BA O % ATREME DN 8 5,
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RIS

2 FRPEPR I B (2R 1T 2 ME N ATRAIE RS KOV F / — A& E E 4 OB

~ap
Eh

D VRS A AT

—
=

i

[l

Retinol-binding protein 4 (RBP4) (%, 21KDa>ZE A CTEICHFMIE CTARK &
NTWDA, BRHOEIMETHERI L. AR ARG Z R HRIED
12> THDH"™, MIERBPAIL, B, MHHERERETE . BEIRIE. RRICHEIRFBHE O BH
(CHRWTEINT 57, RBPAUIL, BHAICRIT DA VA Y v 7T L OE, I
MR B W CT RUBEORI AN E 52 L1k, 4 R Y Ui 2 4
REEDH®, RBPAIX b T AH A LF U BAEMNEK transthyretin
homotetramer (TTR)IZAEA L. BT B D& ABA K RBPA-TTR) 2 k9 5.,
AERIARIEIE EME T4 % & RBPA-TTROBHEMEZME T L, ML{ERBP 4 Ji=2 EE 23 HE N
L, A VA ARPUENEERT 2, LU, RBPAIZA > A U AR & R

BRNEWIMELD YD S LR DIMAHEET DY,

BT, Kahn 5°01%, T v b COAMEBI AR L 5B H Kk DORBPAZ 7=, 1



xR & Hele U CREIRIN 7 » b Cid, Wl HSKRBP4 mRNAD FEH 3 TTiE S 5

B, EENTIZNAEMTLS I L EHmE LTV,

FL7=H OB Tl B ko i N R piERA L (EPC) OENRE 2 A28 L C &=
72o WBEOHFZE TR, BMLMEOEEEF BV T, HE OEEFEIENEPCA HE N
AT LA RO LY, BN U7=EPCIE. BRI L2 - L= m&E N

FEHREE L TWADOMNE LI,

AWFFETIE, 2 BBE RIS 2 xf RISV EBN & ff 23, MIERBP 4 fEIZ 52 5
AT LT, F7o. BRI LOMERIT T DN ERE I BSE L CEPCE O EhRE
HOFETHE LTz, S BICAMERIAMNIZ KD 21U D O RUSMEDSHE IR IFE B E D

ERIZEIVET DN O N THIRF L,

2. Hik

PIE
2006 4= 3 H 7225 2010 4F 12 H £ TIZHRERREME S Wk ERE 2 —
SRITEBEINGR LT % 2 BRI B 62 il x5t g & Uiz, BEITFME 50 4

M 12 AT, R 47—79 5% (65.1 + 8.1 4%, mean + SD) Tho7-,
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2 BUBEIRIFOZWIT, B AREIRFG 2 OHERAE D IcHE U T, 2RI = 126
mg/dl, 75g OGTT 2 FFMfE =200 mg/dl. RERFIMEE =200 mg/dl OWF %k
WOTb O, FTITEET 2 BHEIRIA & 2 S R SRE, GEBREE, ROk
PRIGHE « £ 2 2V o DOWT NN THIEF DOEE Z x5 L LTz, HbA,, (NGSP) |

7.6 £ 1.4 % PEREEEME 14.9 £ 8.5 FETH o7z, BEITHEIRIEOMIZ

i ESE 32 6, JEE FEE 38 . BN 18 fl a2 & pF L. WL 24 I TRDH S
Tz AE/NMAEREIT, MEIE 23 B, PRIRIETE 28 1, BE 32 il Th o7z, HTE
&, HEREEEE O R RS BYYES O, BRSSO, BN FIRBELE
IR SR LT, BRI L OfEBRIK XL T O X S ITESR L, DG
JE 140, #EHRMIME 90 mmHg LA ED S D, 8 2 WITREEZ HRRHI L TWno b
Dz @I ERE & L7z, IfiiE LDL = L A7 1 —/ U 140 mg/dl LA Lk, i HDL =
L AT\ —/UE 40 mg/dl Aiwi, M{FHPEREDE 150 mg/dl LLE, HDWEAH
FoRT 4T T — FREREFERERA L TS bOERERFIES Lz, MiE
LDL =1 L 25 1 — L%, Friedewald M3 (LDL-C = Total—C - (HDL—C + TG/5)

ZHWTEHHE L7, Body mass index (BMI) 7S 25 DL b fE3 & Uiz, @2 3 o
AUMNIZ T B 1 ARLL EEYEENR NS 5 b O BES & LT, 7B RIFHEEIE
FIRFBHE D ZWr LTz, (DO R-R EIRZEIR (coefficient of variation of

R-R interval, CVRR) 725 2 %AV 2 HE RS HAEMPRREEH U & Uz, HERWEBE
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X, ET VT I VRSB Y X IR, HEESRERIKIEIE & (estimated
glomerular filtration rate, eGFR) 25, JEAT7 8 M IR 5 iR AR 50 B A5

FEPRIA BHE O B HE I L T2 1Y,

MG IR L ZE NG, PEAL CREMISNREZ 2RI BRI L7z, A X, HbA . HLiF
Warvzaro—, HDL-a2 L AFa—/»L, FYEER. M RFEEZEF LTI L
TF=UThD, RRIERITRESRRECERIL, JREDOT LT IR LT F
=V EPIE L, EEAREIEX /L I A —Z I LD 0MESAEAEER (CPX) %

TUN, BREPEACEBIE (anaerobic thresholds, AT) | HEEFEEE (V0,at
AT) L RRIEFRERE (Peak V02) AMIE L7z, F7z. HEEIAMAIH D EPC

(CD34"/133 /il %k) ¥ L OMMLYE RBP4 il 2 & L 7=,

AT BIGER KR FOMBLE B S CHIRME GFaES @ i 06—26 53 &
O, B 10—0575) & LTRSS, EMICTIRTOREENOA T+ — LK

avky hEEE ETITo 7,

(1) MigA L2
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I AR A I ER L8 IS BR R L 4°CC 3, 000 [mldi5/4y T 16 43R0 L, BisiEsy
HELHETHET -80 CTHFEMRIE L=, HbA,, MR L AT 2—/L HDL-
a L AT a—b, PRI, g2 LT F = R EERE THIE Lz, E
adiponectin (% ELISA £ C Human adiponectin ELISA kits (Otsuka
Pharmaceutical Co., Tokyo) Z HIVNTHIE L7, Miy# RBP4 (X ELISA {% T Human
RBP4 ELISA kits (AdipoGen, Seoul, Korea) & FVNCHIE L7z, RIHET v
T UHRMEITT Ty 7 AREESIENIEYE (Eiken, Tokyo) THIE L7z, ik

AEIX A AEIRESIC KD A RN TOHEERERIKIEEE (eGFR) HERXZ -
15)
eGFR (ml/min/1.73m*) = 194 XCr -0V XAFEfn 50 (Lebkid < 0. 739)

KRAE ML EPC I3 ZR M FLIR CD34° /133 Mg & L. HL CD34", CD133 k% H 7o
fluorescence—activated cell sorting (FACS) (FACS Calibur™; BD Biosciences,
San Jose, CA, USM)IZ XV HIE LT,

(2) EEHNH A R iR A

OVfEE A fTRER  (Cardio—pulmonary exercise stress test, CPX) 1= L
TR —H LR AT A oA OFH Lz, AREENRE & 3N C© & 2 @i A se iR A <
b5, MAERZNT 14 Bi~15 BT, Y& o ¥ —AEMBIERER CITo 70, FEMHE

AR MECHIREME (AT) &I RIRFIEEE (peak VO,) TH D, 12 FELE



EMEFFZEEE L, =/ 32 A —# (Ergometer 232C%®, Minato Medical Science,
Osaka, Japan) & FE&A AZ3HTH% (AE-300SR, Minato Medical Science) %
W ramp A7 A & (ERRBUEHE ARTE) 21To7c, 70 ha—Lid, ZHE
P15y, VA—2 777 14 (W, 60rpm) O, EBFREE 15W/min, [Fl#x
WEE 60 rpm CTHEEIALT L, MEIRST, B, LEMEAER STIERT., &K
OA%L (220 —4FHin) BERROWT I CRAK T & Lz, AT 1LVCo, DVO, 2%
% L&A (V-slope method) TIRIE L7z, MAD TR REERIT 8 10 TH D,
TEBNM A B ORI ICERIL L KRS I 0> EPC $%33 X OV RBP4 E & & L 7=,

e at

~

T ARTOREMEIT I R YERRAE TR Lic, BEMEEIE, Student @ t FiZE

|

o

BB IZol, BMEOH D 2HOEITRICOH D t MEEITo 1o, T
T SPSS® Statistics 18.0 (Japan IBM., Tokyo, Japan)®igt> 7 k& FHu 7=, P

BN 0. 05 i & RIS H B &I L7,

3. FER
o FMEPR R BB 62 (7l A4 . BERIEEE 1 8], BERIEEIE 2 M6 48 o 27
25T TERIR T — & Z beilis L7= (Table 6) , PERIEEIEIL. MET7 L7 I

PRCHAME X L 37 JR, HEEAREKIRTRE & (eGFR) 206 JEAE T B BRI A
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IR ZE IR B RS BORE D 93 91 /0 LS HE U Ciglr L 7= 'Y, BUN, IfLi% creatinine 1,
BHE 2 — 4 HIOBEHZIB W TEMTH Y . eGFR 1F, BIE 2 — 4 HIOREIZ B W TR
i ¢ & - 7= (BUN; P= 0.031, serum creatinine; P= 0.033, eGFR; P=0.052), fth®I[X 1
IZBWTiE, 2HEMTAREEITIZR T,

Table 6. Clinical characteristics of the diabetic subjects with and without nephropathy

Clinical stages Stage 1 Stages 2-4 P value
Subjects (male/female) 30(24/6) 32(26/6)

Age (years) 64.4+t15  65.8£14 0.515
Height (cm) 163.3t1.5 162.2+1.2 0.564
Weight (kg) 65.4+1.9  62.3+2.1 0.281
BMI 24.4+0.6  23.5+0.6 0.277
Duration of diabetes mellitus 13.5+1.6  16.1+15 0.236
(years)

Systolic blood pressure (mmHg) 130.8+2.4 129.4+2.3 0.684
Diastolic blood pressure  (mmHg) 75.9+1.2  72.8%15 0.124
HbAlc (NGSP) (%) 7.5+0.2 7.69+0.2 0.610
Total cholesterol (mg/dL) 189+45.3 196+6.8 0.457
Triglyceride (mg/dL) 113£10.6  124+10.2 0.432
HDL-Cholesterol (mg/dL) 53.5+25  52.0+2.7 0.689
LDL-Cholesterol (mg/dL) 112+4.2 11745.9 0.511
BUN (mg/dL) 14.2+0.7  16.5+0.8 0.031
Creatinine (mg/dL) 0.76+£0.03  0.85+0.03 0.033
Uric acid 5.22+0.2  4.98+0.2 0.417
eGFR(mI/min/1.73m?) 77.8+2.7  69.3+3.3 0.052
Albuminuria (mg/g creatinine) 13.1+1.7  440+145 0.0001
Adiponectin (ug/mL) 7.77£0.9  9.62+1.0 0.173
RBP4 (ug/mL) 48.2+4.3  53.5t3.6 0.349
EPCs (cells/100uL) 88.9+18.6 63.2+13.4  0.259
Smoking, n (%) 12 (40) 12 (38) 0.847
Dyslipidemia, n (%) 18 (60) 20 (63) 0.840
Hypertension, n (%) 14 (47) 18 (56) 0.316
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Obesity, n (%) 10(33)  8(25) 0.657

Retinopathy, n (%) 10 (33) 13 (40) 0.497
Neuropathy, n (%) 12 (40) 16 (50) 0.429
Medication, n (%)

ACEI 5(17) 6 (19) 0.830
ARB 6 (20) 13 (41) 0.078
Calcium channel blockers 5(17) 8 (25) 0.421
Diuretics 13) 0 (0) 0.298
Statins 13(43) 11(34) 0.469

Values are mean = SE or n (%). Values are analyzed by Student's t-test or chi-square for
independence test. GFR: glomerular filtration rate, ACEI: angiotensin-converting
enzyme inhibitor, ARB: angiotensin receptor blocker

2 BUBEPRIR B IS W\ T D iinE BN A AR 23 LT RBP 4 (25 X % B 2 et

UIJ—

L7 (Fig 3), OiEBYAfTaERIL, EBIRE 2B ED 5 FIC K VR
B EZHINE -, ASMEMHEIE (12. 7£3. 0 ml/kg/min) & L T KIS F B IUE
(20. 74. 6ml/kg/min) £ TEESE LR TH 5, HLMERBEEMER X 0K
WA & I, FERINEE 1 . BEIRPEIE 2 W25 48 o 2B
THEBI R o7 FRKPERBIBM ; 13.1£0.5 VS.12.4+0.6 ml/kg/min,
P=0.369 fx KFEFEEEE;21.9+0.9 VS, 20.6=0.9 ml/kg/min, P=0.297), K
RIGEIE 1 HIOBIZIBW T, RRMBABIREITET 2 AMEEE AR 2 T 72 &
Z A, Mg RBPAEITAEICH N L7z (AfTAT48.2 + 4.3, A 54.3 + 4.2
pg/ml , p=0.0006) ( Fig 3a), ZAuZxiL T, FERIFEIE 2 — 4 HIORE Tl

1 {7 RBP 4 (LB A RTZIZ BV TERL 2 B 70> 7 (AfrAT 53.5 = 3.6
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Btk 52.2 = 2.9 ug/ml) (Fig 3b) ,

Fig 3.  Serum RBP4 levels in response to an acute exercise load in diabetic subjects
with nephropathy. (a) the subjects with stage 1 (n= 30), (b) the subjects with stages
2-4 (n=32). Open circles show means + SE.

Fig 3 (a)
The subjects with stage 1
Serum RBP4
(ug/mL) 807
N=30
60- p=0.0006
40+
20 L T
Before exercise After exercise
482 =43 543+ 4.2
Fig 3 (b) The subjects with stage 2-4
Serum RBP4
(ng/mL)
100_ N=32
P=0.57
504 ¢ g
Before exercise After exercise
53.5 3.6 522 +29
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Fig 4. 1%, AMERIAMIC XL AIME RBP4 OZ{L L eGFR & OFREZ =< LT-,

MiE OMIZIE IEOFES %R 7= (r=0. 30, P=0. 018)

Fig 4. The relationship of changes in serum RBP4 levels (ARBP4) during the acute
exercise load with estimated GFR in the diabetic subjects. n= 62.

Fig. 4

eGFR (mL/mIn/1.73m2)

N=62
r=0.30
P=0.018
I L] | L] 1
-40 -20 0 20 40
Changes in serum RBP4 levels (ARBP4) during the exercise

(ng/mL)

TEHEIRIBIZ I 5 2 TBEIRIN B 6 2 6 EPC %4 BEIRWTEE 1 81, iR

TREIE 2 7205 4 W0 2 B30 TR L722s, 2 BERICER 1T o7 OB

JRIGEIE 1 BDRE88. 9 £+ 18.6, HEIRIFEIE 2-4 HIDRE 63.2 = 13. 4 cells/100

pl, P=0.259 ), SBHICAMEIIAMIZK S EPCEIEIXRIEDHEIZ D5

THRMEZICARICEMLEZ (Fig. 5),
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Fig 5.  The number of endothelial progenitor cells (EPCs) in response to the acute

exercise load in diabetic subjects with nephropathy. (a) the subjects with stage 1 (n= 20),

(b) the subjects with stages 2-4 (n= 24). Open circles show means + SE.

Fig 5(a)
The subjects with stage 1

The number 2001
Of EPCs Ne20
lls/100 pL =
- i N :/ P=0.0003
1004
d o ¢
50 .V;‘ i
0 L] L]
Before exercise After exercise
88.9 + 18.6 114.9 = 23.3
Fig 5 (b)
The subjects with stage 2-4
2001
The number
Of EPCs 150
N=24
cells/100 pL
( / hu) P=0.005

100+ 4) : 4}

50

0 T T

Before CPX After CPX

63.0 £14.0 78.5 £14.0
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4. B2

MIERBPUE ITER % 7R RE TR A b D, A HOMIEETOZNETD
WFFECld, M iERBP 4 fEIXFE IR CMMFEZE O X 5 ZeBhfiREE (LR A T EF LT
7200 BRIBE IR B TN T, LIS RBPAMFIIRE IR W BHE O R IZ L 0 RIS
BN L7219 1 %) 15T, eGFR & MLIERBPAME & DRIICIZA DA b i,
E7o, IR TR BIRIE £ 72 I 3BEEIZ 0300 & T MIERBPAE AS 1AL T
B0, MiFadiponectinfl T LT\ 7=, s ORBPAIX, FhffkicH T 54
VAY TV OISR CO T R OBk A TTE S5 2 itk
A VAV ARPUEZ R S5 P BRI A A U HRBTE, M e
P I PR BRI E IR R 7 CENIREE LR B A 5 S 23 2 & AR
SN TE, PERIS, W, JEERFRECMEZERE ORMRA L 725 2
EIFELEBOOLNTEY, MERBP4ED LHIX, X I AT —) Bk

PR LITRRR S, 2O X ) REIIRE LR B E RS BD D Z MRS D,

RBP4(%., MEHIZIHIT D LT/ — Vs K CThH Y . EICHME TER I
%, RBP4IZ. AFHIMLIAACTH AR S, BT R THIIL TV DHY,
F BT AEED LT ) — L OIEEMEE MRS DT OICEERMEE 2 H - T

Do AT HOMZERETO ZIVE TOMIE TIX., 2 PRI B T 5 RBPAfE X
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B PRIP B O MR I ARV ES IZHE N U | i yERBPA{ 1 X eGFR & A DAER 275 L 72,
RBP4 D B HEMHZ DU T3 E LT 22028, GFROAR F25RBP4-transthyretin

BEEKRDE I VT T A EBEE 252 EnHERIEND,

AEIOFFETIE, SMEETE RN K 5 MIERBPAUE O EF- 23 FERFEEE 1 H]
DT N—TTHONTZD, FERFBIE 2 — 4O 7 NV—7" TR b 2o
Too MEEBNAMITIB EIZ 8 NRETH Y, LiEBIAMRAEBROT A R 71
(ZHE > THRKMBFBREICET 5 £ CHBAMNZ T, 4 REx%HE L
2 RIFE PRI BFE 2R T AT AR TR OO I FRBPAD £ 8l 1 JeGFR & IEDHH
Bzmr Uiz, BEEORW 2 EERFES Tld, SMEZA ML, RBPADREL
BLOHARLT 2 2 L0358 2 Hhvd, RBPALIFMML & Rk B # <O
Ml CHEAIND® P, KahnblE, BERFEZ v b Tl br—LrJ v &
bl LT, B HEAS CORBPAMRNAD FEBLN 4 57T L T\ D Z & & E 7ok
RBPAMRNA D FE HL 2N AMETEB A T2 L 0§03 2 2 & s L72", Kahn b O#4s
0. Fox OWFFETRWH L7, SPEEEEATIC K 2 M{ERBPAE O F 513 H
KTIHZR WIS N D, BEREEIES R U7ER ik, ArEES AR
& U MLERBPMEIIIEIN L 727> 7, MLYHRBPAD JEREEI, PRI B DRI

PRV U AMEEEIARTIC X A MIERBP 4 [EO#INI%., BEFRIFBHE ORI 1E
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WHR LTz, A RIOMZETOVEEER A 3= 107K TH Y . RBP4 OFEHE

MOBRAD Y IIBRANTE LD TIERWNEEZADOND, ELAMEESAMIZED

RBP4 OZEEIL, EHANTHERABIE OB & IXEHE 200 LI, FER

JAEAEDERIZLE Y FTERFNE BRI LBIIE R 23 HEL L. TS MERBP4

EDOEEZED > T-ATREME b HER SN D, ABFZEIT. REEB AR &V Mg

RBPAMES FHT D2 L 2R LMD TORETH D, FOEMPH, RIS

72 ENIRMEHO T TH D, BMEEINAMIC X 2 A5 S i S35 RBP

4 S°RBP 4 OYFREAFR LA ENCE] L CAH % OWISE CREH T 2 WEER H 5,

MW RTBRAIL, 77— —H3 A b A R U —I2XL VCD34° /133 fifjim & L CIAl

E L7z, EPCEUIHERIFEIE 1 #1205 4 WIOREMIC T, ZRPNA N oT2,

FLT2 B DOMIFEETO ZHE TOMIE T, BRI EAE-CHRE RS SR T 512

DIVTEPCEUTINA LTed, FEEH A E B AITA Cledro 72, M/ g pe s
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