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Direct in situ demonstration of copper accumulation in the tissues of
patients with inherited metabolic disorders by microbeam X-ray
fluorescence analysis
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Abstract

Histopathological diagnosis of Wilsonian hepatitis has not been decisive because the histological findings are
non-specific and can be seen in any other liver diseases such as viral, drug-induced hepatitis and liver cirrhosis.
Therefore, without family history and keen clinical examination the cases were sometimes regarded as chronic
liver failure with unknown etiology and were not properly treated. We here demonstrate the microbeam X-ray
fluorescence analysis is very sensitive and specific means to unequivocally detect copper deposition in the
affected tissues. The method would provide a powerful tool for monitoring the status of liver damage in
patients with Wilson disease.

BRI ARCE O HL & 7 B AT H VIR E A Y AT S N B E R

D HALE D SIS Nk 4 W E o 2AL,
FAL, fFEEEZE L, MRICBIT2EEN—E
B ENS 1 2EOEBVPAEMLKICE 5> T
HTHAHEMMENTVWEY, ZOEDER
EAHT, SRR RECAEFT 2ME
BWDZ e YD EFER L 2856 0@
DRERRNELREDFFTIHEHIN TSI
WX Lol —H, e MBI AEEMEE
SRERAH/ERE L LT, . &%, HoRE
DIHN S AT 2DY, FEHE B A i B O Ui s 35
WEBZ T OB ERFOULEND T2 714V

AR 1993 FEH IR DT SN HEE L
72D NT AR =Y —EETOERIZL S,
BIRTFEROEBERLHE IO W TIHERSE K
ENDODOH B SOMMI X DOBEFIZLD
FEOMM., MERICIAERET 5, vV Y
YR T S Bt B L OIE v o
TTAIYANOBEEEICL ) FMENICE
L. MBEANICHR L SRt o e
G OSEmPE A& L, AR i
Sk, MG EEI SR,
N F TOMBALTFIY % 80 O R 1T

P



PSR & BB MK <L ROt TR AR
R 28 0 FAE ASBEEE T b Ml 2 ML O §
WAEDHEHTE LW EDmDOTE L, By
TFNVOBIZWEES OVt & LT
AENDICIEE S T, REFZETIE, 3R
MR ICL 539 Sn°H I 74 Cd O
\2FREDDH B SPring-8 ¥ — LA 5 A » BL3TXU %
FHL T, 71 vy 2 9mEE AR R o8
DEREFFRY P OBEETZRIL~Y Y EV T
12 & B 2 AT,

FEBR C BL37XUD X #isH i $i > A 7 & & H»
T, YA 7B —2X#x7u—7& LT, &k
ZD b D& IEIENIZ 2 RITHIIILF IR IZ D 7
> THOIE X AR5 (microbeam X-ray fluorescence
analysis: mbXRF) #17- 72, 4 RIOFEERTITHM
LI NS % 2 80D Kirkpatrick-Baez (KB)
mirror 12X > TEHL, X#HE -2 14 X241

78 UELETTRYIAAT, pixel size 13 2 (V)
X1(H) um®*FJ5 3 7 0 > OIS % | exposure time
0.5sec/pixel THGI L. BB OIS S M5 HO
X#it % SDD M #5712 THRIE L 720 3UEHZ X o T
%8 555, FHIE LT XY S 300 32
Oy EAFy L, #FELEREET v~
AINTED 2RI~y TRAER L7z JEMIER
LFETHLIENDL, AF ¥ Y RBROREZ @
‘¥ ® Hematoxilin-Eosin (HE)4%{%, (post-mbXRF HE
staining £ EIP5) LT HRGHNE SR AL o 95 BT
REMOER 2 BRI L 72, MkIZEE %,

NI T4 varsuy s, Es823I70r
DY % PET I LICERELL, 3> 7l
Ji W bRV & — 12 [EE L7z RRGTBIEEER AL &
it O HE Gtk & b0 ey
FHNOHE RNV Y — L) L7232 v ¥ o — 4
#10 positioning microscopy DG H|{E% b & |2
BRI L7 fE e A (Fig. 1 ). & MK Z
MW B8 TH ) . BEHE R KPS -
IR e AE R B A DO AKR ST, BREMEDB
FOTHEEDA v 7= Farvy MIHED
WTERILENZREHZ D W TORIFFRIZH V72,

Fig. 1 Positioning microscopy in the BL37XU.
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Fig. 3 Post-mbXRF HE staining
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