b RERRSAHERS

38 H1m 2348 H 39

PRk 21-22 FEE AT TV MR RS

BOLD MRI 7 FH\ > 7= BB BE R 1 O T

WEEE B (R BlsED

W RE N RAY, M

o3

i

1B % (chronic kidney disease: CKD) 3317 L
TARIABAS - BhTIcE S M, DIEWRZE D175
VAVHRFTHAENHENEZ 5Tz, CKDOR
WIRHE, EITPHE, BEEROIHICEE 5T,
DM IRZZ P2 DM, =B OBREE LR ZE D FEIE T B
DB L2 E TN T WS, FAIZLUHTD S IR
ik D Fe A& LS T 2 IR BN ZICHER LT
Wige ki L C &Y. IRIIEMBERZ DK « 1T
WIEHEA DY A S A Y, RIEMIRE, BRI
DIEEZA L, M EOEREE ENEET 2D, %
DFEK N SR E LU TEMm - (KEEZEDOB G5 M E X
NCTV3*Y. T5Ic, RIS RERRZ ORI B
REZHE T 5721 Tld7a <, BHEET% L LN
HoN%. DFD, RMEMERZE PRI « (KSR
REZZ BTN 9 2 W RN, EH17% CKD DR HERT
M FIREL 72D, A TERBE T 2% THIRTREIC R
EEZBNTWVD. BARE, TN TOREEWIZLDRK
HBEIRIGHT %729, in situ h DIFZEERNC PRIE
B 25 0 B g 1M 72 B 9 % T ER D Bl 7 7% tek& H
& L, MRI (magnetic resonance imaging) /M F AT fE
NEDPHE LTS, ZLOfF > ha—)b, CKD
BE 205 U TGS SR 5, Diffusion-weighted
(DW) MRI ¥ & U Blood oxygenation level-dependent
(BOLD) MRIANE g D £ + A= B2 22 b 72 AT Al L
9 % functional MRI & U CJSHAIRETH 5 T EMHS
meizolk.

MEERE

fEFar ho—L10% (BEsSH, LIE54), Sk
DEENFHE KTWDM < BEARIENFHS @R T, B
PR PR B R A3 7 HLL L#kkE L CKD & 32
WrEnjz8at (BIEs4 %, 2304 Zrige L.

i, Ay

1) BRZZAR AT
2) EEAE EIEAR

HHR?, BAR FEE?

PEIRIREHE, BEREDZEENTE D, M DOME
FIRZ R ZHE Uz, CKD O JFREIT R, 1k
MR X CRHEIC)S U TEEMRZ T U THRE L 7z
HEESRERIATE & (estimated-glomerular filtration rate:
eGFR) X 1f1#5 7 L 7 F = Miah 5 HAB %2 O HE
29 5 MDRD X2 W TCEIMA U7z, 2B, PA%E
PEBE, BEMESMERE, 70— BREE O
WEARMZETIE S SR L7z, MRIIZ 1.5-T imager
(Sonata; Siemens, Erlangen, Germany) & six-channel
body coil 7 WV TH% U7z, @ H OREFAM D 728
I coronal proton density-weighted half-Fourier single-
shot fast spin echo (PDWI) , coronal T2-weighted half-
Fourier single-shot fast spin-echo sequence (HASTE) ,
coronal T1-weighted fast low-angle shot gradient-echo
sequences (TIWI) % V>, hnz CDWI MRI & BOLD
MRIZHR U727, Bi{§ERIEMRIO > Y —)LT
1V, G R AN 7 b OsiriX 2 -V 7z, JlE
(B8.0)) fiEiE (region of interest: ROD 3Bz & L 7=
(ROL: 2.65-12.61 cm® mean 5.56 cm®). [ EBHE LR D
HIRNC I PDWIZ, FERISZ OB SRR A O F i
I\ HASTE & TIWI THERE U 7z, 0 D %5l 13 mean
SD & L, 2B #RIC & unpaired ttest?, ZZEER
D LI 1E One way analysis of variance (ANOVA) with
post-hoc Tukey’s Honestly Significantly Different
(HSD) testZffu\ 2. eGFR, BOLD MRIIC¥51)%
T2 *fi, DWI MRIIC¥5!F %5ADC (apparent diffusion
coefficients) I3 HEFELE TH D IEHDHT HE DL
L CTPearson’s product moment correlation coefficient
ZRWWTHBZ#E LUz, p<0.05Zffat#MIich
HEE R LU §XTOMGEHIIMP ver. 8 (statistics
software; JMP Japan, Bi50) TR L 7=.

fm R

X GAEHI 72 table 112 K & 7. HEPRIEEHIE 1340
{5, FEREPRIFEHIE X 44 5EHTH O MR, FIREB DR
RLUTED TH %, mEED L TR BERRE B R D
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HRICEIRTHD, BEHRNZ N>z, DWIMRID
ADC{HICBH L CeGFR & OB MG LIz & T A, Kl
PRIGEHE, FEREFRIREHED MR TIIZ RO & I
ZmR U, eGFROK FICfE> TADCHH &K N9 5 4
DD, AEGHEZ M E DT (Figure 1a). CKD
stage HINCLLIR T % &, BEIRIEEORE, JERE PRI BED
Wi #ETCKD stage 1, 20 FdfE > ba—)L &
BEAZRDITI>72h, CKD stage D179 B I
ADC i D -3 3% L, CKD stage 4, 510&@%1
f@Fay ba—)VoE L ik U THERRD 2R
7z (Figure 1b, 1c). XICBOLD MRIODT2 {‘é&ieGFR
DO Z e U7z (Figure 2a). JEBERIEERERE Tl
ADC i & [Al kR IC eGFROAK Fic > TT2 " @ & Jik >
THEANH O, AEGMHEZRS. LhL, HER
REHERIC BV TIXeGFRAME R L ZJERITH T2 &
WD U TWIiRWERIN S 5 — 75T, eGFRDBMETZN
TWVWBDICT2  MENRD LTV BIEREH D, eGFR
ET2 HEDO RN A Z it Z B8 b - 7= (Figure
2a). CKD stage Bl ORFTT, FEREIRIEBHEREIC B
TCKD stage 1, 2 TIIT2 O FEIEE 3> Fha—

S,

VEE L HE AN S 7278, CKDOETTIC E> TT2 "
&> U, CKD stage 4, 5Tldstage 3, stage 1, 2
DOt i U TE A B 2388 72 (Figure 2b).
BERIREHEREClX, €D CKD stagelc BT E T2 "l
DO AIRD NG, f@F a2 bo—)b & g
L CEaAEENED - 7z (Figure 2¢).

zZ B

ARG THA X, eGFROK FIZfE> TDWIMRID
ADC f#, BOLD MRIDT2 * {7 k> L, MRID HlE
B EREICHE RICHBE T A 2 e 2R L. £z, b
PRIGEHIE & JEREFRIGBHE T & eGFROAK RIS ADC
i, T2*HDZ(RICEEND D, WiEHEDIREDFHE
ERBMLUTWSAREMDNH - Tz, HIEFEB D 5 EZ R
9% &, ADCE X B RRME(L 72, T2 ™ il ld B i af 7z 4
ZTWAAHEEDH O, b FNERNOENES in situ,
JEREMICFEM L 5 %, 7§D IEE Dfunctional MRI
& U ClifRi$ENEH TH 2 lREEAVRE Nz,

RERIAIRZ O EIEE & [ARRIC, PRANEERZ D
JEFE DB HERE & SO HBE 2R 9 2 & VY &’iéfa‘(#

Table 1. Comparison of clinical and laboratory data in the non-DM and DM groups

Group

Sex
male
female

Diagnosis
Diabeic nephropathy
Chronic nephritis
Hypertensive nephrosclerosis
Asymptomatic proteinuria
Vasculitis

Age (year)

54.6%15.5

Estimated GFR (ml/min/1.73m?)

42.5£24.9

CKD stage (ml/min/1.73m?)
Stage 1,2 (60~ )
Stage3 (30 ~59)
Stage 4,5 ( ~29)

Serum Albumin (mg/dl)

3.55+0.84

Hemoglobin (g/dl)

12.6+24

Hemoglobin Alc (%)

Urinary protein (mg/g -uCr)

1671.9£2094.3

Non-DM (n = 44)

23
21

21

na

DM (n =40)

31
9

40

62.0£9.7 p<0.05

434£26.8 p=0.875

13
11
16

3.54%0.75 p=0.965
12.7£24 p=0.906
7.35£1.12

4266.7£3405.2 p<0.01

Anti-neutrophil cytoplasmic antibody (ANCA) associated renal limited vasculitis
is described as “Vasculitis”. There were no significant differences between the
non-DM and DM groups, except for the extent of proteinuria and age.
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Figure 1. Relationship of ADC values with kidney function in CKD patients. Closed circles and solid lines depict individual
subjects belonging to the non-DM group while regression line, open circles and the broken line depict those in the DM group
in the correlation graph (a). Bar graphs show the averages and SD of ADC values represented by the CKD stage in the non-DM
(b) and DM (c) groups. The data from healthy volunteers was acquired using the same MRI techniques. n.s.: no significant;

*: p<<0.05; **: p<<0.01.
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Figure 2. Relationship of T2" values with kidney function in CKD patients. Closed circles and solid lines depict individual
subjects belonging to the non-DM group and regression line, open circles and the broken line depict those in the DM group in
the correlation graph (a). Bar graphs show the averages and SD of T2 values represented by the CKD stage in the non-DM
(b) and DM (c) groups. The data from healthy volunteers was acquired using the same MRI techniques. n.s.: no significant;

*: p<0.05; **: p<0.01.
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SA0FERDMFB LY. & 51T, £ ORERKEE
ICBWT, 2RO IRMEERZED, 51E i< Bk
BETHRE TR T 2 T DML DIFRITZEN SIS &
o TWA. RMERERZEOETHITICIEZ < DIk
MAMFEIES B0, BE S NTSREKMAD S E N 5 1M
BEOARDOY A S A VHED, RE EE 2R -
HME L USEMIIRIE 2 22 U 5 FhY, WDKK
WKEBETHZEEZLNTVSE ). LhL, 240D
RERADEE S NFHIRD A U TE, BFREEH O T
JEEEIET % ECAMIETHHISE 2 H 5. CKD
DOHIHM S RKEAREZICW=5 F T, CKDOHEFTIC
LT3 LS ENERTNELNTHZY. &
FEOF M IRME B ERE Z TS, WEDHE
1T T B 72 4 ABEPEER D E N 5. AEIRAIC
H BN FE FIFRFEMIC I & SRHEE O RS D RN T
X, BRI TS S N O EEEERHG A T REIC 7R 5
X0 b, EENAIC K S BEEET 2RO % Tl
A[REL 72D, FiTo R B R Ia R ORI R FTEIC
BNTHBEEZT.

In vivo TIFRBEHIC AR O R 1 2 FEAM 9 5 F B
DI LW, HERIICIZ#BL, BNt s/nero
VRO ZZFIHTNIE, mEOOEZE=
Z—F BT LIIHETH 5. MHERZD T E T,
i < B IO BEREZ MRL T HEIGIL T % FIEDFFED
ATHD, EREZ RS Tk E XA U T functional MRI
EIEEN TV 5. Functional MRID JEFE D —DIZ 1L -
HIINEZ B VDT, T2RMEOEZHHLT, Wi
BHODZAZFHGS % /5155 D, BOLD MRI & M
EN T3, Blfic B\ TE BOLD MRIZ#R{% Liah
SikamziT-o 720, MREZREGTH LT, FIC
MEOBEFEROZ(LHABOLD 502k & U T
BE NI LT BMIHERDPEREE TN TWB W,
FH 5 CKDIC BT 2B EIMZ, FERD 71 Tl
Hok W RET Lz, ik UoicfdFay bo—)LB K
UCKD i35 D, REkIAE#EE (eGFR) £ BOLD MRID
T2 “EDOHBIZ 7=, W#E A REGHENED 5
Nizhoiz. UL Liah 5 CKD BEREO JFR B2 iR
JREHE & Z NStz T A, JEBERIRBHERE T
eGFROK RIS T2 *EHOKME, DX D Iz MiKE
DHEATHHS M Eix o Tz, BifE, LR THHAT N
TW3A15TORZTE CKD stage 1, 2 L stage4, 5T
IEH 5075 BOLD (55 DEEZFED, BHHREICEBITS
WAl « BITNE/ D E VHOEBEWE KL TS &&
Zbnirk.

figas DRRHMEIL 72 in vivo TEUEIE L K 95 & T %idH
&, BIKICBRS 972 < Dfids, MEEONE THO M E
NTW 5. Bl SR ZE TIRME(L 9 5 lkds ] &
T 5. FlfIZALREICH O IhEEE CTREEE T
W7 7 a—FTELT N5, BEEEHWVIEE
FEEID R E N TV 5. Realtime Tissue Elastography

o,

(HYL AT 23, HA)IE, BEEEHOY =7 7a—
TICHHOE RS L, Iz EELERL Y
O— 7 ZRRICH LD, ZENCETE S 2 AHEDZ
ERZEET % T & THHMEL 2 39 5 FAV AT RE
T3 5. Fibroscan (Echosens, France) & [FkElC, i@
i DT L 23 5. ez vz C
NS OEEX, FEAWICKENERZ 70— 7EH M
ZBTENRETHY, PIAITERNMSDY 70—
FCHIALIRZRHm U7z 0, ARRD D FLPRIEE 2 31 A
TBHZEIEFAHETH B D, RS aD 5 BRI
BAMETHS. HH5E, DW MRIZE W THFREZS
DWEFTE 23l U 7z & § 2155 P #5810, B
AEE DW MRI TS 515 [N D ORI TD) HLEUR
] = ADCEDFHEI Z #i5f L 7z. BOLD MRI & 7%
D FEEZRIDT, eGFROJMIADCIHOK F LA
EICHBI LTz, BRI BHAED IR OJERI L H»
RHITHE SRV, ERHRIC B 2 EIRE L
ADC {7 [bEskiEt 95 C LGN TH 5. LHL, R
HIE T ER A ORISR EBRREICHBEI T 5 & B A BN
THO, ADCEIFIKMEMERZE, 74%bbERMI L
FREEICHBE L TV A REMED S 5.

A OREHERIC I NE, BERFERERICBWLTIE
T2*fii & eGFRMHBI Lo fo. BERIEEHE L, Z
NLNDOBHEIC 1) % BRI OFLE % s g L7z
oElE SN E TICHIDEELS, ARIFZEDHID TH L MM
LTeEHIARERRIZEEZ TS, BEIRFRICB D
TET2HEDPHSMCERH LTV RIEREH S T &
R, I HbAlcliZ RTh, &I RIE D FEE
ZDEDONPMRIOREMICHELTWVS EIZEZIC
<. HEE, BIEHIOHbALC & T2 “ff, ADC fiid#it
PINCAHERMHBENIERD S Nah o fo. —fRINIC, i
£ DB SR B A ARRAZAR D SRR 22 AR D R
MG, FVERHELICE S PRI & PR I 7 255 D ik
DAY, EREREC R MICE G - HBET S EENT V5.
ULHL, Tv MERIEET VT, PRANEEFEEHIm
B ORI S TR RE D S PR O /1l
MAEHE N TV S, DD, FERIEEE Cldfhdm 7z
ZAb (= $RHEL OB E O ZEbERWEF T
JEIMAE U TOWBAREEDME SN TV 2D, A%
X ERPRINIC Z DARGE 2 =T B85 5R & TR o 7z,

3

PN
of

BRERERR E D H % CKDIE, JRRAIIC B AERDAT]
Al s, BRI - RIRDINC BN AR TFRICZ L
OMNBURTH 5. HEERE, KREZREICNAT,
DW MRI, BOLD MRI&, CKDD#EfTICB5 3 % 8
DB PFRHEAL 2 IEZEENCETIM L 5 2 TR TH D,
LA &, CKD stage 105 KIHBARICEDE T, &
FEBICICH TREGMRETL TH 5.
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