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O 27 0—EERE—RE A H = X4 CER0RE G

<R IO—UEERDIE>
INBICH T D RIER

PNER T O—YERBOBRNO

270 —YERHOFBLREIR, RIRERE
DERE I 5T 5, RREEERDSRPAD
KEDF AR FHLBES N7 METHS. £
DR, FH, BIELE, EEEOTEL
B,

MRA 7o —PERKEOBKIL, Tablel 0
BRI & 228, BRRERDNRBERFEIRED
ZEEESFEbR TR,

IMNRR 7 O—-UERBEODEO

MROZ 7 o - VEEHIEL ORIz LD H
ET 5. FHEIC & 258 % Table2 wRT. —XK
A7 u— ERBEFEBALLTRZVLOD) &,
ZREA TV o—VERH(EECEERADCHS
»RbHD)EEHEENE NROA 7 O—IER
B W%iz—xMTHD,

W NE(LR A 7 O—YEREO

FEARE A 7 u— PEBEEIL, EEEANCA 7
U —VEREERE L, WEEMCMNRIRERL
ETRTERTHD.

IARO—XHEE2A 70—V ERBEOD I 08
0% I BINEALRITH B, 2~6 BD/NRIZE <L,
Btz 2~2.5: 1 e HRIzH G,

1, K%

EAEREF O EE BRI ABRIE(REEE DR

HAEr L ZBEDY V2 REESY V82 ME

* N. Yoshikawa ($%) : IR ZERKXENRE.

& 15 B

Table 1. /MR 7 Q—HERROLMANE

BREERTRRRERRA

1. UK

3.5 g/day, i3 0.1 g/kg/day. FFRH
EEF—RT300mg/100mi LLEDRSY >
NROERRETD.

2. EY VIO MEE
BYUNRIBELT
H¥E6.09/100mI LT
IR 16.0g/100mi LITF
AR 559/100mi LT
PILTE=oELT
& 1309/100m! LT
WR:3.09/100mi LT
AR 250/100mi LT
3. SiEmE
MFELIALATFO-IBELT -
=E L 250mg/100ml kit
iR 1220 mg/100 mi M E
242 1 200 mg/100m! L b
4. 3% BB
F E
1, RYVNORB, (&Y RO MEHFERE
SO DLEFHTH D,
2. BEENE - SFEEAERFOLHOHES

HTEEL, IhEEHNIZOZET
EDREEELD.

3. VN ORDESREE I~5BMEENS,
ERNNRBRHETM
1. FVROR
RY I8 40 mg/hr/mEBlE

2. EFITEVME .
MEFILTZVR: 25g/dITF

THDH, £*OFFE, #HE BREME DHEEE
BEDJLEREYMEI S, FREomRETD 3 b
DIRERT, HE OE BWHEIEETHS,

BZHEEA 7 o—YEREOCIEERTHS. B
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Table 2. /2R 7O0—ERBD
¥

1., —RERIKEEBICELD
- NE(ER
« SRS EHERIRIAELE
« XY EDAIRTEH SN
- R
» [ IRTETE RIS B¢
2. EEMERBICHS
CEBUHIUTFIMN—FR
- Henoch-Schénlein %515
3. WEHEBICELD
- Alport fERES
s ERMRTO-UERE
BIRRTO—UERE
4, Z@Ofh
- BiEH
- BREEYRER

F 2 AR BN R CERRERCER T
L. BYNIIRECHEL, Stk {HixDo, 3
THEFERITR BRTREECLEELEERT 3.
Bk, RAKLERT 3,

2.2 W
. HEZK O D RBERBLETH L,

RoO—XEA 70— YERETIREZDH T, 1
E, BRESEELSSCETERERTE S,
WANERR S 7 o - VEBREEL LTHRET S,

3. ®EMR

1) FEEHSERRR | AREREIRER TH 5.

2) HEREEAMR ( RES 0 7)) D
EHEEEDRNIEHEVY, [gMOAH ¥
LANDBEBEOWEITZELHO0S,

3) EFEAEEAR | AR EEAO B R
OIS, FERELEAROBAEED 5.

4, & ®&

INROBUNER R 7 o —CERED 0%
A7o4 FERCEIIRIEL, SeEET L. R
F a4 FEDY%OES b cyclophosphamide,
cyclosporin % ¥ O REMEFEOREIC L DH L
REBBEALTRETHS. THLEBFTHSE, L
L, f30%OEFIEAT a4 FOER, dukic
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LD HFECEREERVEL, REATo4 FER
& AHRERE, BARELR Y OREELEIFRS
KEnEEE RS,

R 7uAd FRIGEEEGHERY A 7 0 — YERE
TATu4 FORERBMEL 2o 15E, R
OB TRIEMTEL RS T 5, REINEE
DE—RR X cyclosporin £E 2 53, AFO
4 FORBEZC>LTREL CESHBEROS
&, BHiA7 o4 FRBCLVBREROET S
bizsTi, 2EMO cyclosporin iz L D
A7u4 FroOiEMEEYD, SREHOD catch-
up BT 3.

1} cyelosporin : 3~5 mg/kg/day, £ 2, ¥
%, THAEL, @%+F 7 v~Ur% 100 ng/m!
WHFRFL 67 A, Z0%H M7 71V~ % 60~80
ng/mi W#RFL T 18» BMBS T35,

HELWRAT v MEFHBERREA 70—
YIEREE 35 vz, 64 AMID cyclosporin {5 %
T 7z, B8R 6 » AROTHHEREEIR 2.2 B/
BRTHIOEHL, HAPRI.6E/BELE
ENFMRIASLTH o S 5B HABRT
oA FirfEr oL, LrL, 62 AR
cyclosporin Zdt1k U7z 16 813 £ 08 0% 33 H
FLU, ERMEEIREIR cyclosporin fkEME L H 2
shi:b,

L ORMIChI: s BRERZIR 2R L. 62 A
FO¥AR S THERHER L Twz 1960, 2.5
mg/kg/day, | ERORBIREFES2RAT
EZS, BRIMEZIE 2R D, F: cyclosporin
OREB&E 2T EFTIE, 7V F = (pred-
nisolone) DEIERAIZ L 2 BB B L IEHORE %
Bl 183 ARER{To THICHRETE,
FEREBT LY, BHETEFITDZ»-
f—:ﬂ.

SHRHEBERFOREEEZ2HNT, 136k
M P 7L~ %100ng/mliC#ERETZ LS
iz L Tceyclosporin 2 24 AR &5 L 72,
cyclosporin {58, HIFEEE, IRbP g2 70
o7 U {BMGHRER TH-o7 1354Fic 2
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FERMOBFR TR BEREBETLILZS, 76
B HEEZ DAY,

cyclosporin i, £, B, R
nEYDE L OEMERYD B4, KSR aUEET
b3, Lrl, BHBEEEITITHNEZOLD,
BAOHMETH 5. BELEHEHREE T BHilEE,
B BMG, N-7EFNA-8-D-F Va4 i —¥
(NAG) R FRIEETH L 120, B3I TEmY
HETHB. cyclosporin REHICHEREDE
FTEFAREBEFRESEI LT LY BRBL
i35 oo Rt E T 5 £ T—IEF cyclosporin %
b+ 3,

AT a4 FRESER 7 o— PEERTIE 2 £/
O cyclosporin IR T, BEREIT-> TV 3,
EMEREOEHZIChdb 54, cyclosporin 2
% 1R O E %X prednisolon O & TR
T-Tw3, cyclosporin DIk & D BHTFE
EHEETIERE H B cyclosporin ftik#E 1
EERAL T AT oA FEEEOHRIER 2D
L5, BEBEEO Lo ER, EELAE
#Tiz, 18H L[ U AT cyclosporin O
E#fToT03,

RRDEERIRSTE(LE@

—ERDFERE GHR) @, Ldh T ORMED—
TawBRL(GERIBLEBROTEAT
2, BERAcReficy v 7EBALR, 27
O — VRN RT3 2 580, pRo—XY
F 70— ¥ERHOH 0% E LD, A7 FE
FHTHTSRETT2 8% L, NEBTL
DOEBZFEBETH S,

B BRI AR AILE ORI T, K
¥ v(podocin BEFOERVPEBEIRL TV S
7, BEATHERER DLW

1, B & &%

RIEERE 2~10EBIcE { (F6.6 &%), B
Hix1:0.88 TRRERIIE W, #80%DHERFHT
A 7a—¥ERERTT, $H10%c—B0oRM
E, BEROETE2ED 3,

MRIZHEITZRERG

Fig. 1. BRI AIRMSEILE
—MORFEBR) D, Lid FORRED -
CEEL 2 () E{ R 30 5 (K).

2, 7RIEEFRR

ZHIITERTITS.

1) SRR R - —SRo RERE (ER) o,
L b F O%BRED—EES i BR L 7 (58t iE
Lt TH 2 (Fig. 1), 20> OREREIIE
RE®THD.

2) WIEMEFRAR RESo 7)) eEEo
mEPEDR LI ENELN, [gM DAY EY
LADEEOXTRLILAOND.

1) BFEMEERR L RERE D 2R
OIS, REEEEREoEX, EREEEED
z.

3, B Tk

BRRRIUIFBE LT, A7 04 FHBICRISL %2
WZEkHH 5, WU EOERSNRAT o4 FifiT
BT, FEREFRRTH-7. B, AFod R
2X A iR & cyclosporin ¥EEDHHICL D, T
BRATELDDHD.

AY ) LEREAO

MNRO—-ZEA 7o —EERBEOWN % ELED
3. BIRIZZ W,

BEOF YRR EES 7 MEMAE,
EEOMREZFED 3 L OHE L, A0 FME,
THEEET L L (R 5, '
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o i

Fig. 2. A4 47 LREEER

HBENNTIE T R T OB PEED A4
FoAREE S 5 (Fig. 2). HXHAE TR A
I o F A IgA OB R,

FIS0%DEFIE AT o4 FHEFICX L EIGT
B, BD50%DAT a4 FIEHEORER b cyclo-
phosphamide, cyclosporin % ¥ @ fiEi &3k o
BECLVERTERAADTRETSLS, BT L
ETT240REHLOTEIT, TRIEIBHFT
H5,

BRTERIRGE 2 (RILEE) @

NROEM AT R, REBTEO—XK
TR REREE % -, BRIFFSL YicfE> =xt
B RIREFT K435 5, B, BRENKCL M
HRREBEEEDDHTENRTH S,

BATRA 70— EERERED 5~40% % 59
348, NETREEMEREERT, 270—¥
EREED 1~2% 127 0, BEERIISE»S
hipd k CL LT 208 FliCy Lo RS
Aoh, %L OEFTHEMENNEE2ZED 5.

WE, EEROIE, BHEREYTHS,

1. REAMR

1) AFERMEARR  REREERRE U AN
WIEE T %, PAM 8 Tld, SREREHER D X /3
4 RSB ESNS.

2) MXAEERR | AHAERIEC [gG &

38 AE Vol 94 No. 1 (2004)

C3nUz AEBRRIE FHED 5.

3) TFERNEAR [ RIREEERO L ENKE
B BETFEEREYS T AT SN,

2. AEFR

INR OB R IRIEE &I T A REIL & TR
‘i v, X7 o—WEEEEET HEMI
prednisolone D RHIMBERE 2175 . PHIIHE
HEIFTH2Y, 27 U0—VERHIEET5E
BIOFCREFRLICETTELOLH B,

B RE R E O

VAR R ER IR E 50, WEENEZHETE
ERICI VBTSN, RRGRBEQREL £
FUX T LAEBEERNE L, ETEMERER X
IR, NMBO2 kafEhTns, NEDK
HEIREM R AT A D 80~0% M I HTH 2. /I
RB—kHA 70 —CERBOH N LEEENT
VB, B3 20 FRY, EUHERIIIE R EREEB A O
BB LTETWS, NEOKFHORBER
S~15 MDBLIITRIEL, HEEZ,

1. BEK#& _

I 50% DIERNZ 2 7 0 — ¥IEREE, £ 30% i1 48
RS vt 2 R - MR, #20% AT EER
HTRETZ. bEONRTR, EEREOY
KEwkb, MERRSF 7R MEELTER
FRBIEBEL, KEROERT, E&ERR
FEVRITRR L LT A SN, £ 40%DEMIIMA
PR Y OR(ASOMAD LR ¥,
BRIMEE T T A WMERR 2R T, £20% 0
FITEEOCRIEREEH 5, F /- FERF 15~20%
OEFITEHEDMBETHA LN,

PR R R IEE L0 b - L BEETHHM
RETR, T 2 EREINETH 5. MiE C3H
DETIRIBEDS0%, IBD 5% cAashs, C3
ETOREIIIEOIE D 23 <, BRIBRRE T 5.
ME CABBEFD 2%, MFC3 ne-
phritic factor ix I ® 35%, IR ® 75% CHE
Th?,
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2, WEFR

1) R¥EMEMRE . Ay ¥y Alpic LD
SREEIEEARL, REREEREIEEL T,
RENEE ORI RERIGREM & N E MR~ £
W ¥ LHEEOEA (mesangial interposition)
KEs60T, PAMBETHIEHKEAZ % (dou-
ble contour),

2) HABEEZRR  C3 ORREFRFE~D
U ARG AN E,

3) WIEMEME . | & HHOEMTIL,
BFEMSc L 2BENLETH 2, [ BidAH
REERARTOETFEELEY L, mesan-
gial interposition 288 E L, B ABRELE
ERAOHEFERREMEHHE T2,

3. AE-F

HfE, 5/ & L T2 prednisolone OEHARE
SpThh T3, prednisolone DEEREERS
P TR RIEHEBROE S W WERIZ I,
M¥E2ZHA, REIMEISE, <L AFEL LY OEES
173,

RPN AR B LI - { b & EfTL, F
Er510F8 2 TICHNUBBEFLETL
7z. Linl, 7V F = (prednisolone) DR MR H
BEIT LD FPRIEIRENICHZEL TV S,

XM 7 0—HERRO

EHBI»AUACRIET 22 7 o—YERLE
i, 3 AU RAE S 2 2 7 u— PiEREE LB
BRAVMKELRARY, ARMEA 70— YEREL
LTHRbhTw 3, £XMER 7 o—VEREE
747 F A% A5 NS Finnish-type
ERMUEA 70— EERBEVEAEAS Y F T4
mE{L4E (diffuse mesangial sclerosis) iz ¥ 2
T3, Finnish-type i3 ERGOELREL, 5
19 EREERBIKEET S 2 7 Y > (nephrin) ift
ETFOERICIVECL, Lrl, AEFADEX
%47 o —ERBFOBETIR, 27V VEET
DERF PR, diffuse mesangial sclerosis T
HWTISZEFOERENL{BES LT WD,

BB BMESe

Fig. 3. Finnish-type %Xt 7 0 —ERE
REETHBHEIEL, microcyst ¥R+ 5.

FERBZETFEAEATH L,

1, B& K %

Finnish-type OB, #BEMLY, BEs
YRIR, B 82 E, 2EFEYETS.
F R RIE, ETHTTCEEEL TV LH 2L
HhTwa, WERFEEREREERERENS (,
ERZEEGHERED 5% L) 28 ET 3,
FrR7RIBBPEREE - IEEE 3 AUAHE
L, FEEEEISSETL, £BImE TR
BRBRETHETCTA I NS hot, diffuse
mesangial sclerosis @BIRIT, &£#3I~11» B0
HVIEICT A7 RCFBIERE R OREL,
BE, FHE 64 AL ERIBETEETT 5.

2.8 B

EHREHD A 7 0 — CERBROEEC X V2
3D Y, BEREMTL UREES¥ENSCSE
THIEMEZ Ly, FEARYA I, mi
crocyst % ff 5 Finnish-type(Fig. 3) & diffuse
mesangial sclerosis i 53 % 1L 543, BURSMEINE
FRHEELECHBIG*ET VD LEEINT
Vg,

3. BF TR

FRMA 7 0 —VERRRICI, X7 o4 KT,
REMBIEERENDNTHY, RENLZEKET
Hotz. LLESE, NNEET2EHO#ESICE
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DRI A 7 0 — CIEREED & TR BN
LT

X Be

1} Kitano Y et al : Ciclosporin treatment in children
with steroid-dependent nephrotic syndrome.
Pediatr Nephrol 4 [ 474, 1950

2} Tanaka R et al : Long-term ciclosporin treatment
in children with sterotd-dependent nephrotic syn-
drome. Pediatr Nephrol 7 - 249, 1993

3} Inoue Y et al : Benefit and chronic nephrotoxicity
of 2-year cyclosporin treatment in children with

4

—

5)

6)

steroid-dependent minimal change nephrotic syn-
drome : a prospective study. Pediatr Nephrol 13 :
33, 1999

lijima K et al : Risk factors for cyclosporine-in-
duced tubulointerstitial lesions in children with
minimal change nephrotic syndrome. Kidney Int
61 : 1801, 2002

Hamahira K et al : Recovery from cyclosporine-
associated arteriolopathy in childhood nephrotic
syndrome. Pediatr Nephrol 16 © 723, 2001
Maruyama K et al : NPHS 2 mutations in sporadic
steroid-resistant nephrotic syndrome in Japanese
children. Pediatr Nephrol 18 : 412, 2003

INFORMATION

¥

B B 2004410 A 21 H(AR)~24 H(H)

EMFE =

REMBES

SINERE 20,0003

- BN NEREERFONE Y 2 X

CERIEE D IV T B EREROLD S

CT Uty b I BELIEIRD DY v A— RS LS RNELERY ToEfEy
3 BH - BT B2 —

DDW-Japan 2004 .
—85 120 HFHLRMEFAME—

= I EEEESRE SEYCAVR, ) vy EiEN

# 46 AHAHEERERAS HHE EUORFHBREEREAER)

F 68 MHAHEBARRAESRE BAMREEREHEERAR)

¥ EHFFRELAS HETHE (FHRERRD

F L REXHEREFRZYERS SHEFHEETITRARSARZ Y5 —)
55 35 BIHAHLRIN Y &R A REFEHMAEE=ZAR)

TATS A FulIAMRREE-LAR—PE T 2w tty:// www.ddw.ip/ddw2004/)
- BEOHES B S EERPHES SANT s AA v vy
[ :EMEHEOCERIR L SBOHRE .
Il : DPC(diagnosis procedure combination) iz#-7 < S OHIFOR

BRI LINTOESESNTEET,
BHROFEHBFESHB I UF —A—VEBHET A,

&k ®104-0061 HEPREBESTHIHR 13T HFEEA VL FEA IR

DDW-Japan B8k Tel 03-3573-1254

Fax 03-3573-2198
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FEi @Y 45 e 27— 22D 71

IgA BREIC AT BIRRTE 2 R T8 W,

HINGEX"

Norishige Yoshikawa

AT, IgA BERNETLRATLES
HEOEMOBEARBERTHY, TOHINE
BRER, Benseghk Yy osFEREnR, EaRE
LTREEhTWS, BATIE IgA BEREHE
TEOFBEFRE > T3,

I TINBHRED IgA BIEOFRIIRFT
brrEzohTWN i RBEFRETR
THDI LV, TEL, BEPIOKN
i3, RER 1ISFEET ST%OEMRFELEE
{EL T3, 9%BIRBTLRECHETL, 4%BOER
THREARGFEE L TW 2 Z e Es i o
fro TOBBERMRERCT2ERARILL, M
REARBEHOS T RET BT 5L
Zzons (H),

FESHIT 190 FEL D LEDEMBRCLZT Y
LAERBRABREERL, DEOIgA BERRER
MR fTLE, BROETEHETES L
PHoOMILTE, BT, O35 ait

%)
100

50

HEBABROERIETE, /R IgA BIEDLIHE
$HETRT,

L. DR IgA BIEDETEF

[gA FEEWGRERIE A 4 > 7 Lo~ [gA HEF5ic
X DEBWT 20, HBRFACEAY ¥ LB
PR ET 2, AV FT7AMBBRAY L FTA
EREoEmME A EF0LETOEIINLE 5,
A4 ¥ o LR O ELEE T H 3 25,
AY ¥y AR OMMIT#NELTH 5,
AR IgA BEORIE | RPN ORYIIIITIE, A
¥ AEBEOBMNIBEETH S, BRI
Fy, AFrEF7AETRYMLT® L, HRER
4, SEFAT D E, AHU¥FY ARTOKNSEE
e, HLEESEREG, A rFUA
HEOWIMMEE & - ERITE, BfEOWH
Alzdnb & TERARBEEL, BREXETL

T B e
M oo+
W sEEaR
W SEEAR
Bl nROH
O ressl

onset 5y 10y
B /R IgA BEORIETH#

15y

RS ERLCENEE (T641-8510 B1¥uLHEA=HE SIL-1)
TEL 073-441-0632 FAX 073-441-9055 E-mail : nori@wakayama-med.ac.jp
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T, Lo T, NAD IgA BIERRERR
KRBT RS TH S,

I, /M2 IgA BED FETREF

FAEME 2 FLULERGAHE L T3 IgA BiE/D
W200PlExtRic, BRREFR L TFROMFE
BETL 7z,

BHIREETR 2 FRRARREL T2, tf BE
i, M IgAfH, BERBFOSER, REER
EFREIBEERERED -,

PIEE R B esitE o 1 g/ H/mAERmE L
LOEREAREEDLENOFREBTRTH -
7

FERRE FHREOBRTE, A¥rFoLl

MOEEHLIEETPRIEITRT, UzAEAY
YE U AEHEERTENOTFREITRTH o,
. 2O & D /AR IgA BE TIRETIIRO B £
R o EMLFHROTFHMNERETH L, VAN
Ay AT TES T ERER 1 FHK
B BRBRPBT 2 ETLFETRETH LD,
BN HERBLETH S,

I, % AtEAY L F0) LIMMBERDE

1990~1995 &, 2EOEERICLD T 5 Ak
ﬁﬁﬁ?ﬂgﬁ’éﬁ') TC”Q

1. /7 &

PMRIgABET, UAMAT ¥ ABBED
ERE, BEECED v RV o+ 7Y 5L
PAVIVE VBl ST AN AT A Y
7T IVIEEE (SEIGFRIWGHD v —770 0+
PEY FE—NIC & BTEEII/ MR SRE I S
2 FREE L,

2. RERNR

A7 T OVIREREE 40 81, DUSEEIM MRS HERY 38
PITHRBRMREETTo 12

FEIFAE R 11 5T, £ 1026 DERIDIEE
MIRTERRFE T RRE sz, HERFRRORRR
AR 7 7 VGEHEE, BRI/ MR ERER &

® V8 IgA BHEMEAHERT (2003 )

Ui AMAY A H0 LMD
A B OB H LR
1) 7L-Fxvnx>
2.0mg/kg/B (4+3) (BA80Omg/B)%1 A
2.0mg/kg/2 B (F1)x18,
1.5mg/kg/2 B (#1)x1 8
1.0mg/kg/2 B (H1)x21 B
2) PHFATU L 2meg/ke/B (1) %24 B
3113
7L T4 amg/hg/B (H2) (B KIS0
mg/H) x24 B
3) BEY S E=L6~Tmg/kg/B (B3 (B X
300mg/B)x24 B
4) F=7 7Y PFOLEFRXFHIN~50%I
HLHBEEE %24 B
Bk oA 4o X7 LTAD IR
rXmERIYL S TINL
X2 E>0k3ahi,
20~40kg 2 A% 2,
<20kg 2 8% 2
Ve s 7Y 0.ame/kg/B (1) (BK20mg/
H)x24 A

HIZIZRICTH o, BERFOLTERIIH 12
BT, RBEL,SEBLERE COFHHMIIE 11 AT
by, RPCEERSHETEATL,

WEURTEE & 2 7 AR T ISR
L, —HRESE, 05 IgA H3FECHEIL
foo —7. WEE - PUIUMRERTREETR, &A
R, % [gA BEOXRFRZTDH T, 1HRETE2~
EHET LI,

FE R T (GRHEE) RERER A 2 70
MR T REDL, BT {BLOETE
o feht, YiEE - FUVIMESESEEETI
IEPRAT 3.9% 4 HEHER 16 AR HFE gL,
TR AT L I2o

AT X 5 [gA WHORE b h 2 7 VIEEE
BETIERKRED UL, ERE - Ll MRE R
PR TRELEED R0, A7 F NVIERED
18Tk, IgA OREHEETDZ, ISDER
TR A E 7 ARBLERL,

3, WOTNERORTRICRIZTUE
SHlAh 7 7 Vg RIT U 40 fICi, HIES
T (WIEEERE 12 EH), BTEEEo
Bz, —F, avro—ABTR, 12EHZ
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T 33N T2 EIT L,

4. ¥ &
UEAMAY ¥ 7 AR R EERDR IgA
TECHEHEE LT, FriF=var+7HEF4
TN+ T—7 7)o+ VN FE—LICEEE
HDAH 7 7 VGEIREDT, BHOMET 2L,
RHTHE2FHICUNT 2, TOHEOBARS
&, FLiF=Vor+7riFs=2r+T7—=771Y
Y+IENFE—RZ L DA T VBT Y F
A7V ERERLLA S FARRICHL, BIER
i, AEDROLL Z EMHEMIRST,

V. BRAH X7 LEBEER OISR

AR AN F 0 AR R ER T, SER
W0 FET, BTR2ETUEME 12003 &4
Vs, REFRIEREED 60% 7T, B D 40%05E
PITHMREORLFEREL Tz, ZOMEEAR
W CREDOR (i}, HERETRRET T2 &%
25, BRASF T LABMOER b R %
HHBLETH S,

1. 7 &

UK A 42 ARIBEOEMIZ, #HiFtEic kY
LEHEBE LM IBE I A, SN BHOERIIT S
wE QEES L, MEEOEFZEELE T2

FRIBREE LY,

2. BEHR

FEREHE & 72 1R B BRI T 11 5,
RLHEZE UT, ¥ 80%DEFIELRET
IERMEEAR MRELTHRREIATLE, 4
LHRORME Y S ERMEE TOTINIMR 16 5
AT, BEcHERBERES R, REO, LRO
R, EHRe miEIgAE, FREMRR, 4T
IRTEE NEE L LERAILCTH o,

BB EGII TIL, IR TRY, IR
l~T, —AREHE, mRIBERED L,
—7, WEETR, BEHR MROWERIEDL
otz BEHETE, SE5BHEITY, 46%0
EFHRM B L 2288, TR, FR
EELELAEOR 0% T ERPo1 (p<0.01),

EOBRODEHFRARIS, 7rdd 7y ol
BRBEED) v/ 7Y, 2SR )Y B%E0%)
ROHB LB ST,

X- B

1) Yoshikawa N, Ito H, Sakai T, et al : A controlled
trial of combined therapy for newly diagnosed
severe childhood [gA nephropathy. ] Am Soc Ne-
phrol 10 : 101-109, 1999

2) HNIEE, PHE L A L fthr HUEK - fehoa
F T LR TR TNE IgA BB 253G
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Molecular and clinical studies of Dent'’s
disease in Japan: biochemical examination
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Abstract, Background: Dent’s disease is
an X-linked renal tubular disorder character-
ized by low-molecular-weight-proteinuria,
hypercalciuria, nephrolithiasis and renal fail-
ure. The disease is due (o inactivation of a re-
nal chloride channel gene, CLCN5. We have
investigated 3 unrelated Japanese families for
CLCN3 mutations and assessed the carrier
mothers biochemically and ultrasonogaraphi-
cally to ascertain whether these clinical ex-
aminations can predict the carrier state of the
discase. Material and imethods: Twelve mem-
bers from these families were studied bio-
chemically and ultrasonographicaily. Leuko-
cyte DNA from probands was used with
CLCNS-specific primers for PCR amplifica-
tion of the coding region and exon-intron
boundaries, and the DNA sequences of the
products determined to identify abnormali-
ties in the gene. Results: Three novel CLCNS
mulations consisting of a single base “A™ in-
sertion between nucleotides 590 and 591, a
nonsense mutation (R28X) and a missense
mutation (G506R) were exhibited. Hypo-
phosphatemia was detected in 2 patients,
B.-microglobulinuria, o,-microglobulinuria.
and hyperretinel binding proteinuria in 6 pa-
tients, hypercalciuria in 5 patients, decreased
urine osmolality in 3 patients, and nephro-
calcinosis or nephrolithiasis in 4 patients.
Biochemical analysis of the urine and the re-
nal ultrasonography in each carrier mother
were completely normal. Conclusions: Nei-
ther urinary low-molecular-weight-proteins,
urinary calcium to creatinine ratio. nor renal
ultrasonography was predictive of carrier
slate in the 3 families with this discase, al-
though each carrier mother had CLCNS muta-
tion. Hypophosphatemia and decreased urine
osmolality might be a hint to suspect the car-
rier state of Dent's disease. although (hese
findings are not found irequently,
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Introduction

Four disorders of hereditary hypercalciuric
nephrolithiasis that have been relerred to as
Dent’s disease, X-linked recessive nephroli-
thiasis, X-linked recessive hypophosphatemic
rickets and the idiopathic low-molecular-
weight-proteinuria of Japanese children are
associated with mutations of the X-linked re-
nal specific voltage-gated chloride channel
gene, CLCNS [Lloyd etal, 1996, 1997]. As all
4 of thesc diseases have features in common
and they represent renal tubular disorders
that arc characterized by low-molecular-
weight-proteinuria (LMWP), hypercalciuria,
nephrocalcinosis, nephrolithiasis and renal
failure [Lloyd et al. 1997, lgarashi etal. 1995,
Wrong etal. 1994], these disorders are collce-
tively referred to as Dent's disease [Akuta et
al. 1997, Lloyd etal. 1997, Scheinman 1997].
Forty different CLCNS mutations, consisting
of nonsense, missense. acceptor splice site,
donor spiice site, insertional and deletional
mutations, have been reported in patients
with Dent's disease [Akuta et al. 1997, Cox et
al. 1999, Hoopes ct al. 1998, Igarashi et al.
1998, Lloyd et al. 1996, 1997a.b, Morimoto
et al. 1998, Nakazato et al. 1997, 1999]. The
human CLCNS gene, which is located on
chromosome Xp 11.22_ hasa 2,238 bp coding
region that consists of 11 exons which span
25-30kbof genomic DNA and encode a 746
amino acid channel, referred 1o as CLC-5.
CLCNS belongs to the family of voliage-
gated chloride channel genes (CLCNI-
CLCN7, CLCKa and CLCAP) that have about
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A single nucleotide A" insertion between A at nucleolide 590 and T at nuclechide 591

His Cys Cys Trp Asn Ser Glu

{0 aming acid  Glu
Gin Leu Leu Leu Glu Leuw slop
wild type (wit) CAT TGT TGC TGG AAC TCT GAG
GAA
mutant (mt) [CAA TTG, TTG CTG GAA CIG TGA
Mfe 1
{ii} Famify 1

0

— 3

= 180 bp
143 bp

(i}
wl 322 bp
mt t43 bp 180 hp
Mpe l
Figure 1. Detection of mutation in family 1, affected with Japanese Dent's dis-

ease, by restriction enzyme analysis. DNA sequence analysis of the affected male
111 revealed an insertion of a single nucleotide “A” between “A” at nucleotide 590
and “T" at nucleotide 531, which predicts to cause 6 amino acids frame shift and
forma*TGA” stop codon at cedon 106. This insertional mutation also resutted in the
gain of Mfe i restriction enzyme site (CAATTG?). PCR amplification and Mfe ! di-
gestion would result in only 1 product of 322 bp from the normal sequence (N), but
2 products of 180 bp and 143 bp from the mutant sequence (1.1, 11.2) as is illus-
trated in the restriction map. However, PCR amplification and Mfe ! digestion
would resultin 3 products of 322 bp, 180 bp and 143 bp from the mother (1.1) indi-
cating that she is the heterozygote of the normal and mutant sequence. PCR am-
plification and Mfe I digestion would resull in 2 products of 180 bp and 143 bp in
the second brother {[1.2) and only 1 product of 322 bp in the third brother (I1.3) indi-
cating that the second brother is hernizygous of the mutant sequence and the third
brother is hemizygous of the normal sequence. In addition, the absence of this
insertional mutation in 110 alleles from 56 unrelated, normal Japanese individuals
(54 females, 2 males) established that itis not a common DNA sequence polymor-
phism. Individuals shown are: male {square), female (circle), unaffected (open),
affected (filled). The standard size marker in the form of 2 X174 Hae lif digestionis
indicated as M.
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12 transmembrane domains [Jentsch et al,
1995, Thakker 1997]. These chloride chan-
nels have importance in the control of mem-
brane cxcitability, transepithelial transport
and cell volume [Jentsch et al. 1995, Thakker
1997]. Heterologous expression of wild-type
CLCN3 in Xenopus oocyles has revealed that
CLC-5 conducts chloride currents that are
outwardly rectifying and time-independent,
and similar expression of disease-associated
CLC-5 mutants demonstrated markedly re-
duced or absent currents [Lloyd et al. 1996,
1997a,b]. Female carriers of this X-linked re-
cesstve discase, who are heterozygous for the
presence of a mutation in CLCNS, typically
have moderate degrees of LMWP and may
have hypercalciuria.

Patients and materials

The study protocol was in accordance
with the standards of the Ethics Committee at
Fussa Hospital, Keio University, Jikei Uni-
versity and The University of Tokyo, and all
the parents of infant patients and the adult pa-
tients gave informed consent after the pur-
pose, nature and potential risks of the study
were explained to them, Becausc these fami-
lies strongly desired a gene analysis cven al-
ter we had notified them of our experience
that CLCN3 mutation was detected only in
70% — 80% of clinically diagnosed Dent’s
disease patients, we conducted the analysis.

Patients

In all cases, pregnancy and delivery were
normal except for | case of cesarean section
by cephalo-pelvic disproportion, There were
no parental consanguinity and no family his-
tory of other renal discases. Although they
were referred to our hospitals because of acci-
dentally detected proteinuria on regular uri-
nalysis or by the family history, physical ex-
amination and growth were normal. Unlike
the Dent’s disease patients in UK, the patients
int Japan do not show a sign of growth retarda-
tionorrickets at all in principle. The same ap-
plics to the case (infant patients and their
mothers) of this research.

Twelve members of 3 Japanese familics
were clinically and biochemically assessed
for patients with LMWP associated with
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A nonsense mutation at codon 28 (R28X)

(1) Ser  Arg Asp  Aig
amino acid Lys
Ser  stop
Nho

. I !
wild type (wt) TCT CGA GAC CGG
AAG

mutant (mt} TCT TGA GAC CGG

(ii) Family 2

b D__O

-

w—— 292 hp
3 bp

42 bp

(i} A\YTTH

i 23 hp 0l bp

mt MY bhp

Figure 2. Detection of mutation in family 2, affected with Japa-

nese Dent's disease, by restriction enzyme analysis. DNA se-
quence analysis of the affected male 1.1 revealed a C to T transi-
tion at codon 28 (nucleotide 373), thus altering the wild-type
sequence, CGA, encoding an arginine {R) to the mutant se-
quence, TGA, encoding a stop codon {X). This nonsense mutation
(R28X) also resulted in the loss of a Xho ! restriction enzyme site
(CATCGAG). PCR amplification and Xho | digestion would result
in 2 products of 230 bp and 62 bp from the normal sequence (N)
but only 1 product of 292 bp from the mutant sequence (1.1, 11.2)
as is itlustrated in the restriction map. However, PCR amplification
and Xho ! digestion would result in 3 products of 292 bp, 230bp
and 62 bp from the mother {1.1), indicating that she is the
heterozygote of the normal and mutant sequence. In addition, the
absence of this R28X mutation in 110 alleles from 56 unrelated,
normal Japanese individuals {54 females, 2 males) established
that it is not a common DNA sequence polymorphism. Individuals
shown are: male (square), female (circle). unaffected (open), af-
fected (filted). The standard size marker in the form of X174 Hae
i1 digestion is indicated as M.

- 330 -

233
hyperealciuria and nephrocalcinosis (Dent's
discase), as described previously. All the uri-
nary measurements were performed on carly
morning samples obtained with the patient
fasting and after overnight water deprivation.
Urinary f3>-microglobulin (B-MG) of > 320
pg/land of > 250 pg/l in children and adults,
respectively, o -microglobulin (a, MG} of
> 10 mg/l, retinol binding protein (RBP) of
> 0.3 mg/l, calcium to creatinine ratios
(Ca/Cryof>0.25 mg/mg and of > 0.20 mg/mg
in children and adults respectively, were
taken to be elevated. Renal ultrasonography
was performed to delect nephrocalcinosis
and/or nephrolithiasis. The details of the 12
members from these kindred are summarized
in Table 1. The serum levels of UN. creat-
nine, sodium, potassium, chloride, calcium,
phosphate, uric acid, alkaline phosphatase,
parathyroid hormone, venous pH. 1,25 vita-
min D (3 patients), and bicarbonate were
within normal limits. Urinary electrophoresis
and/or sedium dodecyl sulfate polyacrylamide
gel electrophoresis (SDS-PAGE) showed tu-
bular proteinuria. and there was hypercalci-
uria but no glycosuria or aminoaciduria. in all
pediatric cases. Renal biopsics were per-
formed in 2 patients (Family 1,111, Family 3,
{11y which showed immature glomeruli (3/43
glomeruli) with occasional calcium deposi-
tion in the tubules (Family 1, I1.1) and some
global sclerosis (7/53 glomeruli) without
tubulointerstitial lesion (Family 3, 11.1). Two
paticnts (Family 1, [L1. 11.2) had hydro-
chlorothizide therapy twice a day.

DNA sequence analysis of the
CLCN5 gene

Peripheral leukocyte genomic DNA was
extracted from the 10 members of 3 families
and used with CLCNS specific primers for
PCR amplification utilizing conditions previ-
ously described [Lloyd et al. 1996, 1997].
The DNA sequences of the amptified ge-
nomic PCR products were determined by the
use of Tug polymerase cycle sequencingand a
Medel 373A automated DNA sequencer
(Perkins Elmer Japan Applied Biosystems
Drivision) [Lloyd et al. 1996, 1997a.b, Wrong
el al. 1994]. DNA sequence abnormalities
were confirmed either by restriction endo-
nuclease analysts of genomic PCR products
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A missense mutalion sl codon 506 (G506R)

@ Gly
amino acid Ala Met Val Ala Als Al
Arg
wild type (wt) GGG
GCA ATG GTT GCT GCA GCC
mutant (m1) AGC

(i) Family 3
S0} 34 505 su6 507 S0B 509

cudon

amino acid Ala Met Vil Gly Ala Ala Ala
G CALATGGE I TG GG L

étagee

codoa 503 S04 505 306 S07 3508 509
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Figure 3. Detection of mutationin family 3, affected with Japanese Dent's disease, by DNA sequence analy-
sis. DNAsequence analysis of the affected males 1.1 and I1.4 revealed a G to Atransition at codoen 506 {nucleo-
tide 1828), thus altering the wild-type sequence, GGG, encoding Glycing (G) to the mutant sequence, AGG,
encoding an arginine (R}. This missense mutation (G506R) did not result in the gain or loss of restriction en-
zyme sites. Therefore, DNA sequence analysis was performed twice to confirm the mutation. DNA sequence
analyses of the affected mother 1.1 revealed G and A at nuclectide 1828 indicating that she is the heterozygote of
the normal and mutant sequence. In addition, the absence of this mutation in 110 alleles from 56 unrelated, nor-
mal Japanese individuals (54 females, 2 males) established thatitis not a common DNA sequence polymor-
phism. Individuals shown are: male (square). female (circle), unaffected {open), affected {filled).

obtained by use of the appropriate primers.
DNA sequence abnrormalities in 3 familics
were demonstrated to be absent as common
polymorphisms by an analysis of 110 alleles
from 56 unrelated normal Japanese individu-
als (54 females, 2 males).

Results

Patients

Hypophosphatemia was detected in 2 pa-
tients. elevated urine Ba-microglobulin in 6
patients. elevated urine o -microglobulin in 6
patients. clevated urine retinol binding pro-
tein in 6 patients. hypercalciuria in 5 patients,
decreased urine osmolality in 3 patients, and
nephrocalcinosis or nephrolithiasis in 4 pa-
tients.
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DNA sequence analysis of the
CLCNS5 gene

DNA sequence analysis of the entire 2,238
bp coding region and exon-intron boundarics
of the CLCNS gene from 1 affected member
of'each of the 3 familics with Japanese Dent’s
disease (Table 1) revealed the presence of
3 novel mutations that consisted of a single
base “A" insertion between nucleotides 590
and 591 at codon 100, a nonsense mutation at
codon 28 (R28X) and a missense mutation
(G3S00R).

The insertional mutation resulted in the
gain of a Mfe [ restriction enzyme site which
facilitates its confirmation (Figure 1). The
R28X mulation resulted in the loss ol'a Mfe f
restriction enzyme site which facilitated its
confirmation (Figure 2). The G306R muta-



