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Two cases of heterozygous Fabry disease

Yuko SHIBUY A, Nami OKU, Yoshifumi SUZUKI, and Tomoko GOMI
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We report two cases of heterozygous Fabry disease with severe organ damage. Case |1 was a 47-year-
old woman. In April 1977, at the age of 27 years, she had proteinuria and edema around the 26th week
of her second pregnancy and was diagnosed as toxicosis of pregnancy. She had proteinuria after the
delivery. In 1990, a renal biopsy showed zebra bodies under electron microscopic findings, and the patient
was diagnosed as Fabry disease. In 1998, a myocardial biopsy showed identical findings. The patient
developed severe hypertension and decreased renal function, and a-galactosidase enzyme replacement
therapy was initiated. However, despite treatment, she was started on dialysis in 2004. Case 2 was a 40-
year-old woman. In March 2003, the patient presented with severe hypertension. The patient had cerebral
infarction, cardiac hypertrophy, old myocardial infarction and renal failure without diabetes mellitus,
hyperlipidemia and collagen disease. The patient was diagnosed as Fabry disease from persistent numbness
and pain in the four extremities, a family history of mortality due to heart disease, and skin biopsy findings.
She is currently undergoing enzyme replacement therapy. It is generally known that female Fabry disease
patients are asymptomatic or mildly symptomatic, as were the present two patients, but some can have
marked organ disorders. Hence, even in female patients, it is necessary to consider Fabry disease as a
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causative disease of chronic renal failure.
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BRTERE © 22 SRAEIRPEE, 23 i RS R
KGR | A0 BRE, EETHE, BB 77V —R
IRREE ¢ 1977 4 4 A (27 R 1258 2 TIHIR 26 BRI T
BERREFESHB L, EIRPFHE &2k S s, 9%
BYOEAREFEIR L 72, 1990 FEREBEABED
FomeiifTL, BHEA Y 7 72 o (Fig 1),
777 V=K ERH LT, BMERF o-GAL i1 53.7
nMOL/mgp/h & IEEHIPAN Th - 72 7o O BB T T %2 17
W, 3713FHDOT 3 A glycine (G) > & serine(S) 12 &
L7 GISERDO~T B 7 7 7)) —F L HHL 72,
RIS U CREER:, REEEL & TRREZBIZE L T
Wiz,

1998 4 6 AUH XV MR ERE S B L 72 72 0, WDl 2
— 7 VKRR E AT LT, WEIRICE RS RZER B2 380
T, LETAERCTE AR L FRICEETR TEY 7 7R 230
720 2000E7 HDIME 7 v 7 F = > (sCr)f 1% 1.9 mg/
dl, IRFEZEFBUN)IE25mg/dl, 2v7F=>27V7 7
> A (Cer) 1% 46.0 m//min, 2001 4 11 H sCr 3.0 mg/d/,
2003 £ 1 H sCr 4.1 mg/d/, 4 H sCr 6.1 mg/d, 10 H sCr
7.1 mg/dl, BUN 65.8 mg/d/, Ccr 9.7 m//min & 4t % 3%
W, BEFHAGZ 77 7)) —REERET IV y ¥ —+¥
AN —% 35 mg/[Bl/2 HE O RERMHTCHEED &2 BAda L 723,
2004 4= 4 H1Z BUN 109.0 mg/d/, sCr 13.1 mg/d/, pH 7.31,
HCO, 169 mEq//, £ GERRZEHT2004F6 H7HIZ
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Fig. 1.
zebra bodies in epithelial cells.(X |,500)

BREAHWTARBEE 22 5,
AMRBEIRGE . 9 E 156.5cm, K% 71.1kg, Il FF 124/
68, JIRH 66/4, KIR 37.1°C, &3 ICSI-1, &H5HBER,

ESH D, IR ENEED 5, AERERSL, K
W2 ERELIRE oL, FEa L, mEEREzL, bt
JI&® Y

WERR : 4t iE BUN 117.6 mg/d/, sCr 15.5
mg/dl & BHEREET, Na 134 mEq//, K 5.7 mEq//, Ca 6.5
mg/d/, P 6.4mg/dl X EMEIRY, MIFEMA TIX RBC
233X 10%/ul, Hb 7.3 g/dl, Ht 21.9 % L Bl %58, [MEA
AMAEIE pH 7.31, HCO, 18.6mEq// AT & R —3

A BRBDTzo M X $REE T 48 %, LR RIE
II, T, aVF, V6 TR T TH - 72,

ARRERZEB : £ H B, MERE BHIET, |
Ko MEM: 72 & OPRBEER & BRE R, @7 v F—
YADI®D, 6 A 10 H» o ML 2R L7z, 6 H
15 FNC AR > v > MRS 2 6T, 7 H 4 HI2ERE

Electron microscopy of renal biopsy of case 1 shows
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Fig. 2.

Brain MRI (T2) of case 2 showing

the right middle cerebral artery infact :
Fig. 3.
ultrastructure of an axon (X |13,360)

Lixolz, BENMEAR b BERMAEEE 258M 1 [E,
FEBHTREEI TRk L T3, 2B 191 SEICEH OB A
BT LT, 2D L %O sCrid 0.5mg/dl,
Ccr 151 m//min, uprotein 0 mg/day TH - 7243, BT
RCEEEMATE 7 7646208, Bz T8N
G33SERTHY 77 7V —KEBW Lz,

fEF 2 © 40 5%, ik

* BFES, MEH:

BUERE @ L/ VISR, 16 AR

RIRHE © & ) 46 IR LR BB TRASE, & FERE, &
M, OETEZE, AU LB TIERIE

BREE [ 1987 R85 2 T HIEE IR I M ML 2 F5 47 & L7z 28
iE, 2002 458 HE» SHIME T2 HHEL, 12 HICHE
B, REEEEESHE L 2B HGE LTz, 200341 A 29
HX DIES, WEHAMHEN 2, SR %2522 LTSN
ST E NI IR T BH o7z, 2003 42 H 3 HHBeiH b2
WEZ5Z2Z L, 227/141 mmHg OE T 2355 S U4 REA
Bt 2,
ABRBESAATR | 5 158cm, A 59.9 kg, K& 35.9
°C, IMFE217/128 mmHg, fR$H 112/min ¥, FFKICST -
o, IREEREEOC AN 2580 %, BUH, MAEEE XD 20,
FaEf RS EEFEE TR & 2 3, DARERIZIE
WS 2 HEICT 5, MESSIMAEMER IZHEI S Lk v, TR
IE 20 %, HREFT R 13 Scheie 43238 H3S3 TH - 7z,

Electron microscopy of skin biopsy of case 2 showing the lamellar

PR AT R CIIBETR I SHE T U, A8 B S v — B
EETBONE Y A% —KENZBEET, FEETOET 2%
720 P OBNEEZD 5,

ABREBIRERR | A3 1X BUN 64.8 mg/d/, sCr
2.8 mg/d/, Ca 8.9 mg/d/, P 5.1 mg/d/ & BHEREILT, LDH
949 1U/I, AST 481U/I, ALT 581U/ & &, IMEHE
TIX RBC 309X 104/4l, Hb 7.1 g/dl, Ht 24.3 % L Bl % 7
Wiz, IREHEE 1,087 mg/day ThHho7z, ECG TIX 1 E
DAV 7 ay 7 2@, B X HEE TR 62 %
Tholzo i MRI THBIR 2 & FHIEEE I 1 T DIFZ,
A ARMEIR B EAZE 2 B 72 (Fig. 2), % 720l 2 —
B (UCG) TP RREELE 13 mm, #%FEEEE 12 mm @
KR, EEIK, EEFEEFRFE S LREICH,» T TO
BEEBI O T 2D 72,

ABLERES - 40 5% & B F T, RS, SR IMAE S 7% »
b b o SEERIME, MEZE OIEXK, BRIBMGH
e, BHBERe2RO e HREB LS, Lk
L, EERATA EAER R FIZBER, MEXOVWTNLb2
WrEHE 2 i 7e S e r o Too BARIIEG I NI, BN
2OFRRIZEERIMEIC L 2 EaEE L 2, BiRE
EfZPRTT ¥4 T vy YERBERIEEE DR G5.1C &
D, UWHEIAITE X 110~120 mmHg IZ{E T L7243, MK
T T 2R, S, ATV —HRMFELL I LT
7o OB SN RARETH o 720 WHEE 70 £ K 60 mg
D H O 5T HE B I E 150~160 mmHg O B 1~ L
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Phase contrast
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Fig. 4. Immunostaining for CTH and LAMP-1 in cultured fibroblasts from case 2, a normal subject and a Fabry hemizygote
Case 2 staining exhibited a mosaic-like staining pattern. This staining pattern indicates that irregular accumulation of CTH was localized

in the LAMP-1|-positive area.

T, 3 A 14 HOWBAFESRIL sCr 2.8 mg/d/, BUN 62.7 mg/
d/, Ccr 21.7 m//min TWo 7z ABEEE L7z,

IRFEERRA | JekimEi gl O, FETET %
EDQBERFTRSCKIERE 2 EDS, 777 ) —RESES 1,
FERS @-GAL 13 81.2 nMOL/mgp/h & IEH #ipHN T H
D, WEEZWOOELERERT 2003 4 6 H 20 HIZHA
be& Lz, ABRBREARBHFEESG S, WEZHDRD
MREHEMm% 7T H 2 HICHTT L 7z, BT R T R
Jid, ARAHESFHERG, e R EY) & 38 @ (Fig. 3),
BRI 2 3R e LG, CTH I T 24k e ) Y
V= D~x—H—Th2V Y V—LBEEEEHE-
(lysozome associated membrane protein-1) (LAMP-1) iz
TP OHNE T EHRE O R T ol B DL, K
FEFIEH E B 7 7 7)) — B EE B L ORI
Sk D BT 7 ARSI % 10 % > BRIRIME & PidEyE

ZMZ 7z Ham O F-10 552 T, 37.5°C, 5 %KM
A DEE T THEEL, LabTek F ¥ > /N—Z 7 4 ¥
(Nunc, Napervie, IL) Z T2 U7-Mifgz, KL 72
2% 87 RNVATNTE R/ v IRIEE LR K (PBS),

pH 74 ZHWT 10 EEEL, 5%V ¥ 77 2 > /PBS
TIKE7ay ¥ 7 Ltk HCTH £/ 7 a—F L]
R (IgG 74 V ¥ A4 7, Kotani et al.) & LAMP-1 X439 %
YF e KV Z7au—FViukUgG 71 VY ¥ A 7 ; Cruz Bio-
chemistry, Santa Cruz, CA) %2\, ik & 1 KR
IS S 7=, PBS TYEHEL, 100 fEAHL 7o MG A
VI A YT A= bEE Y X P~ v A IgGF (@b), ik
(Jackson ImmunoResearch, West Grove, PA) & 100 fZ#F
Lica—% 3 V& P F IgGF (ab’) , ik (Jackson
ImmunoResearch) & 2 A\ C 1 RFEIKIG & 72, e &



EHHT M3 425

Table. Heterozygous Fabry disease and renal
dysfunction
Author year case renal dysfunction
Van LA 1996 | on dialysis
Whybra C 2001 10/20 reduced GFR
Thadhani B 2002 5 on dialysis
Deegan PB 2006 36/303  renal dysfunction

(LSM510 ; Carl Zeiss, Oberkochen, Germany) &35 B
(Axiovert 100 M ; Carl Zeiss) Tz L 72,

Z OFEFR, AREFHTIEPL CTH fifk & 5t LAMP-1 §iik
LomFICH L CHEOMB L, BHFICHL TOARRES
NAHHBL E PRIET 2 EV A VRO Y — > R LT
(Fig.4)o ZORERIE, KEEHY VY V=L CTH HE
BLUIAIREERL Cohniildz L bIcET 5 2L 2R
WU, KEFEIEZT7 77 — w7 oG TH L L2l L
7249 KN & KIEDFRE 215 CEIE TR 2 1T L 7223,
BETEE RO L P72, 200310 H3IHLID 7 AL
¥ —¥—¥ 35mg/[nl/2 HH OB TR L = BALA L
720 REMIZIZSHTO 1,000 mg/day 75 200 mg/day & &
DU, sCrix 1.9mg/dl EAZET, BRREOEALIT 3 FM
AD TR,

2 = |

777 ) =L, XEEEEZROY Y V=LK T, Y
VY — AN OIS R D a-GAL G RIED 2 \»
BETLTW3720, CTHRMEWKMICERHL, &
B U 72 ilidR OBEREDSHEATIE IR T 3 2RI CThH 5, FAHH
Eix 4~6 T AN 1 AT, IBRELLFESR D 3%, &N
BED1%%EHD 2 EWESTT»E9, ERERTIE R
BRfk, DR, mlE, SERERE L & T, BRARER
&, BXBEZE, AEEREK, A RERRAS, BaThE, AR, K
eI, VOBETRE, EOR, BA2R KL TH 5,

ZHDO~T a7 7 7)) —f§iE, HERD 50k, Mk
LBV ODPOIERPHET 2000 nbilT
Wizhd, W HE & [RIRRD BRI 2 R 3 ER DO s 5 D
5790, JEROEEFEFNIC L > THRZ 2 DIE, «-GAL
HHEEETHMEL M T v ¥ AIcREbEsn s 20
(lyonization) £ Z 5N T W29, B LEZHE~T O
7770 —HTOBEREOHmE X 11 #HE T, BHEEE
TZRIELTWBHDIF 45 TH - 72 (Table) -2,

EREBERRE O FEINIC D W T DG I1ZA 7% {, Whybra 59

1& 20 B Hh 10 51 GFR DK %, Deegan &' (% 303 44
2RO BEHEETE2HME L T30, BENMCESIE
B D4 1X Van LA 519 ¢ Thadhani 510 O & T, b B
ENC B W TIEENICE > IHEFRRE IR0 s s o 72,
AR Lizbhb D 2FEFO~T a7 7 7 ) —fi5
&, EF DIER E R TENEA L 2D, EF 2 X
AR, MIMERES, BIEHEOHEZE, Braeke
DEFIERER L7,

WEEZWIZBE T s Wbl T 328, fEF 1 Tl
GIT3S R 2RO T3, JEGI2 BEREZRBD Koz,
77 7 ) —ROBLETOEROFEE I, B EEOBRE
57/ - DNA 2L, 20 a-GALEBETDA > 1
vz vERREGeET s Y B % PCR THIE
L, ZOHWEFEY) %2 PE T 2 HFEIC L > UTbITWw3 Y,
% D777 ) —EBETIZZDFHETEETFERENEE
INDED, BUOBEETIIERIRD SNk I LI
SNTWBEY, 8RS, ZOHETE a-GAL ELEFD
BEHaI—-FHEBCEL CRERLEETCE 22, howHE
B, P12 SHEETHREER L EBPERTE R EIc kD
EEZONT WD, LET 77 ) —mO—EBIC BV TIEE
Ha—NEBETREZESRD S NB VI bbb T,
a-GAL mRNA &203FHIZHA L T2 00350, Z
NFEGFHHERICM S LORESDH 2 b0 Ll s T
W3, Hik L7k, 777V —wANT uESHKT
&, L EOEHBENICEET 222007 Vv vD 5 b5—HIZ
a-GAL B FREDH 2 LF 2 5, HAED PCR/HEE
BFIRELETIE IO & 5 BHEBREFEEVSHEE S L
Vo LeH - T, BIETbM T 2 BETRETED AT
77 7 ) —fE~T uEERIBRIE S R WATREE D H D,
7 7 7 ) —w{AT D EEEROZRNC I ARER D X 5 IC5KIE
JE, fER, AR SRENET S LETH L EFEZ S
nTwa,

BERAHTEIE ORISR I BHIAIRE D 2 FER O B DOFEE
H D, BERAFEER O BREREE T ERIIERIR 2= 2 3
Dz, BEEBEDHER % Fig. 5, 6ICER L0, fEH I
(Fig. 5) X I3 EFTDO 7 7 7V —fR DB WK 13 R T
FAIHEAT T X, 2003 4F 10 H O EEE T A ik B AR I 1%
sCr 7.1 mg/d/, BUN 65.8 mg/d/, Ccr 9.7 m//min & KHIE
TeERETH o Tl , BREEOMETIHIC IIFR LA D
T, BEMREEPS 8 WHTEMBA Lo, ZhiZ
st UKER 2 (Fig. 6) 1%, BHEEES sCr 2.6 mg/d/, BUN 26.0
mg/d/, Cer 21.7 ml//min T, BERFFHFREDSRGBS L7
B, 3FEROEAED EHELEIX sCr 1.9 mg/d/, BUN 29.3 mg/
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Fig.5. Replacement therapy and reciprocal creatinine
rate (1/Cr) of case 1

The slope of 1/Cr was not influenced by the enzyme replacement
therapy.
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Fig. 6. Replacement therapy and reciprocal creatinine
rate (1/Cr) of case 2
The slope of 1/Cr changed from negative to positive by the enzyme
replacement therapy.
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