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A novel mutation and evaluation of anti copper treatment
in a male patient with Wilson disease
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A 20-year-old male patient with Wilson disease has received penicillamine treatment
for 9 years. The second study included gene analysis for copper toxicosis and assessment

of anti-copper treatment.

The patient was homozygous for a novel mutation of

¢.3787delG in ATP7B gene. Biochemically, liver function was almost normalized except
for hypoceruloplasminemia. Liver structures showed macronodular cirrhosis without in-
flammation. There were compound deposits of copper and iron in hepatocellular dense
bodies. Because toxic copper remained in the liver, the patient should be treated with the
same regimen for a while. Hypoceruloplasminemia could induce further iron accumula-
tion, which need venesection for this side effect of anti-copper treatment.
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200 DB, HIFEIX11K T, 384COFEE, HIMER ;
17600/mm’, NEZ OE > ; 78g/dL. BE UL E > ;
12.4mg/dLIC TABL &£ 725, MIERI DT T Z 2 >2.5mg
/AL, FREEIRIZ R WASKFI D Do IEIMFEEX D FEHE L
7=WD & 2K T N7z,

Z D, FroDBRIATEE 2 2\ 5, 20551272 0 /NERFE D
AL BRI DIl 2 12, M 2 5 D 72 PR O 31 &
BTG & U TATP7BORNTIZ DWW TEEICK S
FEME SNz, T OBIE TN BRI FRER A FE
EAA RURZAEY N OMBERAROF 215 TiTo 7.
HIREE X2 T2 (Mt AYINATH—1)
BENIS00mg/ H X DBt I Nz, 2 M IZ800mg I
2., HEBHI00mg THEME T Th 5.,
B O IMER A A 7, - BIER ; 5500/mm’s. NEZ OE
> i 14.0g/dL. BEVYILE > 04mg/dL. TIVLT I >
49g/dL. AST ; 30IU/L. ALT :40IU/L. £l OS5 A3
>3 3.1mg/dL.

AR TRHTIS

(1) BEFE DL MM S genomic DNA % QlAamp DNA
Blood Mini Kit (QIAGEN) Z W THiHH L /7=,
ffi i U 7z genomic DNAZ WG EHIT K D BE %
HIE U, 25ng/uLiZ#% L TPCRIZ F W S template
DNA & L 7z,

(2) Polymerase Chain Reaction(PCR)
template DNA/N 5 ATP7B% 11— R§ %4 2lexon&
5 D IEBIERERAL 2 5 35 1000~9000bp D FEIH (6
fEIR) 120 T, PCRIZICTHIIEL /= (1st PCR),
KIZ, 1st PCRTHIES Niz& 4 DEEE S 51
200~700bp DfEI, 211EHER) IZ51F. PCRILIZT
WAME L 7=, F7=. templateldIst PCR productsZ 20
BRERLIZbDZE AW, IBFEHRD st PCRD
f#£13KOD FX (TOYOBO) %. 2nd PCROD[E:H
IZ13Phusion Hot Startll (FINNZYMES) Zf#if L.
PCREEIZIZi cycler (BIO RAD)Z W7z,

(3) PCR productsDfifE52
Ist PCRIZJHIE3ULIZ6 X loading dye (TOYOBO) 1
uL ETE2uLZ A, BEXy 50 27 270,
0.7% agarose gelZ FYTI100V. 304 &K IKE
U 7. 2nd PCR )& SUL 1T 6 X loading  dye

(TOYOBO) 1uLZMA., EXRw T g 27 &1,
1.5% agarose gelZ YT, 100V. 30473 &IK
L7z, 7xPBagarose geliCIFTF oI AT OTA
R & SR 0.5ug/mLIC 72 5 X DT A, Print
graph (UV:312nm) (ATTO) 2 THiIE S #172DNA
Wr 258 L 7=, 2nd PCR products 2255 A B L
7= % D Ztemplate DNA & L TLLF D Sequencing il
A,

(4) Sequencing
Cycle sequencingldBigDye terminator v3.1cycle se-
quencing Kit (Applied Biosystems) 7% f Y TPCR
%17 > 7=, cycle sequencing < Jix % % Agencourt
CleanSEQ (Beckman Coulter) 12 & D ¥FHL L 7=,
Fi 8L 7zsample %3130 Genetic Analyzer (Applied
Biosystems) TSequenceX 21T 7z

(5) BETAEROMRE
Sequence TR/ 7 — & Z % N DEL TELIH & b
N, BEROGEEMREL .

BR T RPTR R

CDBEDATPIBTH SN2 D DERERT (Fig. 1)
H— DA T & 2Exon2id 1216 H DA THGICAR L
THBY (FREHESK). 73 /B D406%H DSerine (S)
78 Alanine (A) 1ZZMb T %, Z D% Fldaverage heterozy
gosity230.483L D SNPs &5 2 5115 (Reference cluster |
D:rs1801243). 55 DA TdH SExonl8133787:%FK H D
HGhideletion L (REHEAEKRELE), INITXD1263%
HD7 2 /A Alanine (A) 7 5Proline (P) (Zframe shif
tL, EHIT7 I /#1329%H I Tstop codon?) T & THIER
NP TR T T2, ZHITKDATPTBIE AL T B
BA S N BRRTEDZE R TH > 7z, il DexonfHIHIZ D
WTRERNASNIEM DT,

Exon2
Normal TATAATCCCTCTGTAATTA
Patient TATAATCCCGCTGTAATTA
Exonl8§
Normal AAGAARAGTCGCCATGGETGG
deletion
Patient ~AAGAAAGTC CCATGGTGG

Fig. 1
DNA sequences of normal subject and patient
As indicated by arrows, a deletion was detected in the patient.
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FEMmTEsNMEE RV~ SEE LT e
MR ER OEAZFEL 72,

RIS e RICIER U, SR O ZefaZs 3@ S 1
%, IESE, JoEMigEEa s, £E - MEEDIC
RIEFTRITZ LW, HU, #RHEREATIIFIRED S IEO
BNRIROMMENHE L, MIR—MIRESO%B23H 0
(Fig. 2). MLRHEHEITE DA ZRIEZT 5, 8l & gk E
3REETH S, FRENEEZOWDOIFMAEE L TFEL
A

Fig. 2

Light microscopic picture of the liver (Gitter stain)

Fine fibers are extended from portal tracts to parenchymal tissues.
Some of them form portal-portal bridging, suggesting
macronodular cirrhosis.
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(1) H-HHA%D—¥ 2 % TUEMEE - MU EBOTHE T
W2 TN — VIR TRIEE L. 0.1% FAITLEET
300 DEEEZE Lz, MOZ &< TR BHEICEH
U EBHEY R 21ER L. DE TN s EHEIcft Uiz,

(2) FZiTE T MBS
YRR AR 2 R B T BB THZ L 2. Fig.
3TRT DI, ORI AHET, FFH
NaNIC 2B D BEk; (lysosomes) MEZL XN D, il
L U =S A I (AR TASY g FAN AN

(3) UNEBTTIE T
S Ay AR EHYN Z T — R iRl T
TCHED NS 2 A 728 A E FIEMBE THREE L
Too HFHIRIN OB TR E O WKL (lysosomes)
WETZREINUFEETLIXRETLIZE I AH
ESDR[ENHER S Nz (Fig. 4. TOREER. Z
NS OER DL ITHIRSNERML THD I &N
HEIND,
WDIZHIRH R FIETH 0. FIKRICIZKEDOHI
LT 5., ZOBRFRITTICEMORRGEEZZ
FTHO, D S O OPERRIZEA TN DI

TTHD, FOERGFTIREDELEATHTHS T
EERET S, $RICDNTIE, AHEMFTRDE,
12, BRENEEOMEICE DRI DTS X2 i
FEDIZDITHT E o RN E X 5N %,

Fig. 3

Electron microscopic picture of the liver stained by uranyl acetate
and Pb solution

There are electron dense bodies scattered throughout cytoplasm oi
hepatocytes. Other organelles other than lysosomes look normal.
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Fig. 4

X-ray microanalysis of hepatocellular dense body

X-ray spectrum after electron exposure to a dense body shows
two specific X-rays of Fe and Cu, indicating remained Cu and
accumulated Fe in lysosomal system.
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Z D BHE D ATP7B D exonl8 D 7k E 4 & 1k 28 B |
¢.3787delG (p.A1263PfsX1329) 133787 H D GAideletion
I 5720, 1263FH DY 2/ #A Alanine (A) 7> 5 Prolin
e (P) IC&LL. S5ITT 2 /H1329% HiZstop codon
MTETHRMIBFTHRTT S, ZTNITKDATPTBHE
EDELZEED T ENTFHISNDHH OB R PR
TH-72" WDOEMBLETITHASHN S LK DE
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ZHHSMI Uz, i, RIEICRARIHARIISH
BIFEAINDHTHAD,

Z OWDEE DA% TEIED b 28 & 8k DEFEITD
WOBSEBMEE BT BB L NV TERDO R SN =0
IIHHEDBREDENTH D, DT — LI
OERENHGEI N Z 1. ERENEENA T2 TH
5T LaWikd, BIEDBRBEERZT T3 IWDIEH
FEE RN THD-0OHERDMHENEEND, Wal
shell K DPHIFE I NIRRT T 2 03, AFRS TS Mk
ST EEE L TrEEDOF L — 2R L. RAPHE
MZ2(EHET 5, MIEHEE ORI, FEEN O
MiEAFICHEEE L. K. IF. & AR ORI S D
BRSNS, REZRSADRAND SHERR I Nz d & B e
BEICE D BREHROHFOUEZ <HHREH D, L
L. RV T I KGRI 284 ORITER 2R
BEHINTWS Y,

BETIRRZYIIVPSMT. MU F> (R
AZ T4 ) CEFEHES (R4 DY) e
INTWD, NI F A A > &1 Tk Z B
U, SORBHE 2T, X2 T 2 AR R
FITHT HEAFE L TRIIENZ, FL— bR
T2 TH DD BB O MR E O —@ M ED
BIRARENSH D, MBI D RN TH D &
DR DD, —F. BFfLHEININGE LIRS NS
EZDHIATTCRNAY OF LA > 2HET D, BYEX
DN S NZENIA Y OFF 31 > EfEE LT LM
JOCEED., MlaORBEER XD EHEIHMIND,
ZORE, BEL NIV THORNIEAZILET S, 20
SEFNI R DU 2 M T 2 A%, (RIS 2 B 12 Prift
E2HINIZNDT, HFFHARNOREED—DTH
59,

ROk OZBRNT AR M S b 25, FRETEEIC
PSRN OT I X I VIMEICK DFEI N AR S
HB, RNEFESKIIIMNE Y =V F A EIC KM I 5D T,
INZERFNICEET 5, SHHEEICE>THFL—
HEhET 20835 <, B THINETHD Y,

Eats}

R T 2 RBET OWDH M ERE 2 H M 2
21577, BIEDOBEEEL T THDATPIBOIMN S, #H
R T ER318TdlGO R ERAREEE THDH & %
SN U7z, BHFOIFHERISBRITE R I L 0 Ex L
U, LRGN 5 B RIEITTERICTHBEL TH D, REIC
IR L TW/E, UL, 3 EFEEREL TW/E=DT
MG Bk RO 5N 5, BEEETIEFL — FEE
IR DBHEET IR 075 A2 VIEICKERET S
BHEMENRELDT VO THEENBRETH 5,
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