Effect of Copper and Copper Binding Protein on
CT attenuation value of the liver: Experimental

Study in Rats
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FFEBAEAS L O AEQ O 2 v €« — 28 (computed tomography, CT) {HIZ 52 2 8%, ¢ MCRITF S 71
Y IR E AR ARIIARMER Y32 LEC 59 FBIUVHAR 2T oA A2~ » bR HCERMICEEF L. ¥
AARE=F oy MELIZA—FWHT, SEXEBNREL, 2ILIBRELHEEL, TONTILIELE MK ER i
1.8—2.4mg/kg/H) #EEARES LIAAH 1T -7 (RSH32-60R). %7, 1HEDFy MZIZ=t Y/ ZEBTHFL -}
L 7= FAELSF (cupric nitrinotriacetate) ($A& 4mg/kg/H) #EHACEE UKBFRAT LT - 1o (REIIH21-1208).
BEFREEE L »THUE L FEGPSREER IOT 1 YV~ s NREREAEAYET LS v VBB DS
BEF CT ELFhFhbEma L. AERNARELR CT oM EEOMBRAD >3 (HBIF K 0056,
p=096), A/ VIEEBENOLE LT CT EOMCAHMEERELED - (HEFRE 0.736, p=0.0001). 7z, MRERHR
MIZIRSEANELETS LEC 5 FOIF CT EREENB YA A2 -5 P DLThEENTh »To. LT, IF
CT {Eix, 74V V- 2RICEAKCERE LA EHISBCFET B LA LGS, HEAEDr IREAT
BHICHEETAEACR EROREE ALY, FLEEKEELESECIIHEERFRE - AR ZAD b Z LA
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B0 S RETHAREI RSV TXEa v . — 2B
# (computed tomography, CT) {12 A 2V —= v I b EER
FZN 2B E TEOBM OB LIEE X IZI LTS, Xig
CT BT, FRllEL I Lo e Le DFFESI, FE
BRABFEEBELTE CTELZ L L, B HERUSSD S\
IZERIUEE LT SR, FESSEAEF LY L& CT E:
RTZLRBTHA. ZhE TCHABAITCY LCERIBIEY &
TIEMHAEEL LT, FiRmRnEE, FER, Filk
B, WFEERENgshTuwa", GRIEYET2HERE L
Ty, BEEZRNOHMm™, KL DAL bR TS0, £
D EEREBOFENELL R TV A", ERNICEE
DYUINEETAERTHEI~EZ7 37—V AHDIEI~NEY
FE - RENT, B, B, VoS FAME Y A RIRE Y
ET5ZLRBW EEELHRTH A,

MEHEMX M CT TERRMEY 2RI B THL &
1 v (orcein) B CHBH A ETH DS H Z LERELTH, [
FICEENCEEDOROFENEME LTV 2. B CT
TRBFCHE L TERREL R T &, FEEOVHHF
MEEOBMCERESHRLZELLRD. CT BB LETE
BOEESIz oL CBHRAC X DATENCHEETETH S,

SFEL 6 4 8 H29R AT, P 6 F10R 1THXE

B DIEEGNCEE LESBOIIC X - Tk, BEH
wkFH CT ED EAXHATET, KERZEBIA T2
L CHEET DIRAEMCH DO TIRIL ) L OHRID e X
HTWBY. =%, FRCEEOHERD bR 5 &EENR
BERBERTHH ALY VIRTON CTHREFE E O®RE
I ANCN

2Tk, FE#EPOSBIRS LKA ERD CT HE S
2 5EEY, FBENCEEOHBEETH>ERRKERTEL L
> LEC 5 v b & BEIAE S 2 TGRSR E A E L&+
UL AR—F , FEFHCERLR.

HE&ELUEE

1. 59 FORBLMETHE

1. 59 PORE

vARE—F%T v b (BE 220—260g) B L LEC 7 5 b
(BAF »—n A - VA=, ) ¥BHETZER ) =2
AEERE, B, HHSKTHRE L. 91 22 —-5» F DN
EXEFERBE L, X TEOARMNLEZ IR RES %
fiot. LEC 5 v M, ER6B®H L v ABEEHIAL, 2B
HRIEBTER LIBMTAH (5AE) OREEDO—FK Lk

Abbreviations : CT, computed tomogtaphy; CuNTA, cupric nitrinotriacetic acid; FOV, field of view:; HU,
Hounsfield unit; MRI, magnetic resonance image; ROI, region of interest; TE, echo time; TR, repetition

time
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2. WEZ v+ OFER

1) EXERE (EFEH)

WA AR~Fy b 5L (FE 240—260g) ZIERNRE Liz.

2) RIBEREIETRE (k)

SIED YA A% —%T v b ($hE 220—250g) & = — 7 )V FEEL
Tio LSRR %4 3cm YIBE L7-. RIBE IR, BBk &
DHEE L8, BEBTERYACTERELE.

3. SAMST v b DIER

1) fIRERE s~ AR (RRARE

ISIED T4 A% —%5 v + (BHE 220~250g) & REFR BB &
AREOFETRBEEYR/RELL. FWEA I ELE N
CuCl, - 2H;0) (FIStAISE, KIR) Bx &S5 Lic. BREFRIZAE
BHREKCECE AL BEMRL, SFBEY 06mg/ml 2725
IO E L. B5ITER (TE) ¥ (818 &L1
A& 1.8—2.4mg/kg % 26G St AVGEERES L.

2) = bV =E B (cupric nitrinotriacetic acid,
CuNTA) 5.8

BEDOH A 2 & —F » FIZD\WT Toyokuni 5 D FEICHE
WP, BREREA (CuSO, - 8HO) (FIEiZE) =+ V /7 =Kk
(nitrinotriacetic acid, NTA) (Aldrich Chemical Company, Inc.

Fig.1. Measurement of CT attenuation value of rat liver.
The rat is fixed on bone mineral measurement phantom.
*, inferior vena cava, L, liver, O, ROl. Bar: 1 cm.

J

Milwaukee, USA) T v — b LB EERESE L. £55
BT, SREBEZ 0.008mM wic? & 5 ik LIcRERAER &
0.016mM I7ch X 5% L NTA Bl 6#EL1 2T
BE&L, BRES Y Y4 (NaHCO,) (RIXHEE) 2 BATHZ
LT PHYTIZHAEL, SARE img/ks ¥HEBEAKRS L.
BETEORER (TR ERERGE (81E) & L1k

1. BHEiX#E CT 0L CT BEOAE

Fy b= —FUTERERE LCEIC, BRI L OEEIC X
BE—Va VT —F 777 VI ALDICHEERCR YT
&= 2—4ml ZEA LBBEOEMCER L. HERBUER
EOEENBE LT, BHEEEREE7 » v + 4 46-266411G1
(GE Medical Systems, Milwaukee, USA) #f\y, 75 Vv } A
ks o rRBEEL, CT #E CT-9800 Hi-light (GE Medical
Systems) ¥ FVBEEBYBRE L (K1), BELHFRIEER
T0mA, BFEFE 120kV, 254 AE% 1.5 ¥k 3, Smm &
L, A% ¢ VERZFRFH 1.5 3, 5mm (gap less) & L, A
* 4 VR 28, BEBEE (field of view, FOV) % 16cm %7z
13 20cm, ¥4 3 v 22— FICTRELE. 5y F¥floE
#7 5 v a2 CT & 1156HU+2% (112.7THU—117.3HU) %* L
DTHBGERIRL, FHHA A —vke=%~ FIKERL,
PR L OHFSBRE X, 7—F7 727 FOIWHRER S %

Fig.2. Finding of normal rat liver. No orcein positive
granules are seen (orcein stain X 400).

Table 1. CT attenuation value and histologic findings of rat groups

Rat group Number of CT value Copper Iron Orcein
rats used (HU) (ug/g) (zg/8) score

Normal 5 69.4 (1.1 3.5 C 0. 723.0 ( 29.8) 0.0 (0.0)

CuNTA 11 71.4 (1.5 167.2 (211.6) 1655.5 (281.7) 0.7 (0.6)

CBD ligation 5 70.6 (1.1 17.9 ¢ 8.9) 869.8 (129.8) 1.2 (0.4

CBD ligation 7 75.5 (1.5) 218.5 (215.8) 1677.1 (597.6) 2.7 (0.5)

+copper
LEC 5 69.8 (1.3 777.4 (/80.5) 1108.4 (165.3) 1.2 (0.0

CuNTA, cupri¢ nitrinotriacetate overloaded rats; CBD Ligation, rats with common bile duct
ligation ; CBD Ligation-copper, rats with common bile duet ligation followed by additional
copper.

» 8D.




FEBNAR L OREEAOXE v . — s B R s Lig T2 839

FER LB BY.OBRI (region of interest, ROI) &8 w L1z, &
®E L7 ROl k& X2, 0.05cm?* A5 1.30em* Thsb. 3RS
A AW TH «108FTD ROl #HEL, TOEMELE L » T
FF CT fE& Lz, CT 0B8R L OHEMASREIL, BikEm
BCIAAREREIZRE I UUEHIT, BRAWE TIEREMS
60HW, CuNTA B TRESHBE2IEAH1208 T -7,

i, SEOBFICAVGEMIF &M LEC 5 i, FF
BORENTHEENZDT, Xt CT BEEINCHIIBNTE
£ (magnetic resonance image, MRI) ##& L, X#& CT &
—WEOEE» b FEEEY CT BREDOHEZN 5B
7o~ FH L7 MRI 2812, #E X MRI %% Signa (GE
Medical Systems) (BESRE 1.5T) T, BRI A vy a—
g HV, T B E UTH# R LEM (repetition time,
TR), == —K[] (echo time, TE) #FhFh5003 VFk Lo
203 VMEL, T2HABE LTIZ, TR, TE 2 FhFh25003
V¥, 803 VB L L. B FOV it 12cm, 254 A E
5mm A3 A4 AR 1.5m & L.

Il FHEREOREEBFRE

X CTHBEBH®, 75AF» 7HARBIVE YV 2y P2 EF
FBUFFERRH Lz, i 10% piE@Eds i~ ) v IRICTH

Fig. 3. Finding of LEC rat liver. Orcein-positive granules
are seen in mainly kupffer cells in sinusoid and are not
seen in hepatocytes (orcein stain X 400).

Fig.4. Finding of rat liver with CBD ligation followed by
additional copper overload. Numerous orcein-positive
granules are seen in hepatocytes (orcein stain X 400).

2ABEHIEE Liztgo95 7 4 vEEL, HE BER LI+ L 1
YREEB W BT o, FHEEPOF L w1 V%S
HOYERME B /LD bz, +red VEBEENORE
fEx, 0 I BEBMEER YRS D, 1 ERARN kupffer MR
DL, Flix—BFMrmclERDbbhsbm, 2 1N E
PO E L RIROFMRAK L & 3oTMBERDLRS
LD, 3 PERLES I URLHBFRRMCSEED bR
BZLDD LB (Aa7) wHELE.

V. FiEgRsLvHoTE

FHUERL—8 (19 1g) 27 FAF o 782 A AT
SHEL, FZATAACHMERE Lo BICER —T0° CARERER
FLl. WL, BELCEBAOF v — & — A2REIRITH
DRER, WREEYNEL, BEe M g, EK20° T
BEfbE, MBEHENLERLZLOXRBEKRE L, BEFRY
SIHEFIT0—308 (A, BR) v AWCEBER lghim b
DEERRDI™.

V. FCT BLIEHAM - SKBESLUFILES L RERR

& ORBROBKE

WESNIH CT E &AM, SBEOCRFY —RERE
#% (simple regression) #RDTEEF L1z, 22 7{L LB
¥ & CT EOHBEIZA €7 ~ v OIEAAGR A (Spearman's
correlation coefficient by ranks) I X b | E L1z, &5 » + BED
AN - BE, AT {LLictr el vESER OLER
TEVL t BE (umpaired-T test) 3 L O¥ Man-Whiteney UBREI
L OBE L.

[. 59 PORBEESUTHEOESR

IR SRERBA ARSI ST »72as, K3 TI2ER
BRI FEC L., %72, CT BB AR SIRE s ERAC BT F o
RDOONTBERRAL, TIEEPBENSEE Lz, CuNTA B
DPATE GEOB G 2L, bR EE 58 2 ) 1 23R Ak de
L, 1R REB L7, BEKO LEC 7., + 5L
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Fig.5. Correlation between hepatic copper content and CT
attenuation value. The differences in hepatic copper and
attenuation value at CT are not stastically significant
(correlation coefficient=0.056, P=0.96).
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rh 3 I RIS ORERED bR, T ORBRICER
WL FEIZ4 T MRI W TRETET, X#& CT BEHZERI
FORERSERS SR TETH 7.

I. v bREO CT &

Sy rEBEDOCTERYELILLDT. EENBOF CT @I
ZE—ETEY 694HU THo7z. LEC 5 o F DERIT, Fi5
69.8HU ThHhH, FHE L OMICHAENERELZRD ek »
o, IREBEEETHS CuNTA BOMF CT EIZFY
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Fig.6. Correlation between hepatic iron and CT attenuation
value. CT attenuation value at plain CT has a weekly
positive correlation with hepatic iron content (correlation
coefficient=0.0561, P=0.007).

3.54

Orcein score
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CT value(HU)

Fig. 7. Correlation between grade of orcein positive-granul-
es and CT attenuation value. CT attenuation value has a
strong correlation with the grade of orcein positive
granulas (Spearman’s correlation coefficient, Rho=0.755,
P=0.0001).
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T14HU ©, EFEHLOMrERELRO. BRAWHOMN
CT EIzEbE < iy 155HU ©H b, EEEE, LEC B,
CuNTA B, BEREBEOEHHCThEThERELRDI.

0. FHE&OREBERERRE

1. HE $&8FF R

HE 381 X528 TI, EERBYA A% —5 o FFIZIZ
RETMRE2BDIch ok, BUF&LH LEC 5 v FFKIT,
B4« OBREOREHBORMLERDEBETAL LTFELL
WITRTh o7, SREHDOT v FMF2, BE»HLEEDH
HERE LD D b —FF T, BEEHL 2 LD FEEDO NS
LEZLR. FBREEEN CINREOHENDD LR
o, BREERUAOERCRBEOCRLEEARD bk
ZHTEFREORD LN IS EORF O Lk
», REAREHCONEFRHOBERMHOLH L ZITAE
EThot.

2. 85y FEOA LA VHETTE

A YRERTIE, BERAMBETREALRRA27 3
DEECBREERATD LN (F#2.7) Oiex L, CuNTA
BTRBHEENA RSO LEL, BELTLBETIRE
AERR2T 1 ERIL2THH (FH0.7), 227 30RED
FERMNTD SR FliI7eh o7c. ¥z LEC BT, Bhe
LA EDBEIRNO Kupfier MIfaMIICED b, MlREMCITEZ
LAERS B o7 (Fi51.2) (K12, 3, 4). CuNTA &
TIHATREL LT, —ERSERIUCERELE L LREE
HHEBINLEhot. FAva VBB TGRSR
W L CHBR R ed 5 T,

V. &5 v MROHEBASKE L UHREE

%% v FEOFERMRS L OHEBEYFE LIRS, FE~&
PISAEE L, LEC BB &5 < T TT7.4 (647—884) pg/g T
BH, FHRBEOH00E :EECHLENRDON. —F, 57
AT TIRERATR T2 2185ug/g TH - DA
BEEIT 13 b 4T5ug/g EIAVGEEIC A L, CuNTA BETh
i 167.2u8/g TH H HFEEIT 15—T49ug/g & RIS 2R
BLABCEL AL T W, BEREMFEOFEBEIZFY
17.9u8/g (11.0—33.3ug/g) & T DT THNBOH S
EThHoT.

—FIFAREANEBE T, EFH T 723.0 (690—768) ng/
g THoToDITn L, FEIRBEIMBET 869.8ug/g, REZRIRAH B
5 1,677.1 (1,380—2,910) pg/ g CuNTA F¥E 3 16555
(1,280—2,180) ug/g, LEC B¥F 1,108.4 (872—1,300) ug/g T
Hoic.

V. If CT {E& 8N, FRESLUA IS L LEBR

BEOMFE

1. CT fE & FFEBRPARERE DBk (K5)

JFCT EELEBNAE O— R BBEFER L ROBH T 5 &
CT {f & SR IR S R=0.056 (p=0.96) & &= DHEI
ieh ot

2. CT &AM EEDBIR (N6)

FF CT B & Frmsl g L offlic R=0.561 (p=0.007) T
VAR DA (K1 — 3).

3.CT &AL VHREFREOBEMFR (KT)

Fhdred VREEFRICEIT 2 A2 7L LBEEREF
CT {ED#EE%, Spearman DOJRMHEEREZ A -THRET S
& Rho=0.67 (p=0.0001) (FHIF{& 0.738) (p=0.0003) & HEDH
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Bx Dk,

% E=3

FEEOZHERCRT 5 XM CT OBBEHR >V TIRRE
Fioiew, BETIE, X CT RBEO¥ R & bic - Fililas
HHENIHEBREDERV AIZFICETEA2 ) —=v 7,
BRZETE S5z 4« ORBHROEEL SRS HWHHhT
Wh, BRFAREOSRECHA2RETIE, v AREH
FALHEELEDE Y A 7B I TR D, BETIE
WReBER, CT R0 ETHEBZEC L » TNUADE
HOFMBEERNEVEFSR 2 L3Ik h FHROBLICERL
TWA". BHXHE CT REHHP~E7r < -V 2550
IENE ST B — v AV U O EENEEOBIICLE
HRBElrH-oTw5. Thbix, FCREEwERETS CT
Bl RELEEYE 2BV 3E0HFEY CTHRR X
DHETAZEL I -THREATVSD. 20X 57 CT fEx K
ELE S A EBOEERFEE LTS T ERA
Behh, B CT OATCEMZEICI ST 2585557,

IhECREADBNEEFERNIFRE NSV E0RRES
hTRbL?, KB, B, B, akemEBoENERTEECSE
WEW S0 IFEB T, FMRE, 7,4 7 r 745 BT
M, BEESBIAOER AL v v R E B RN 2
BHLNLFRD B Z EBLFIB ML T, BEREE
ABE—HFABEEESO CT Ak suwt, BEBKrEE
B L TERKE LTRDOENEH000355 Z LR ER
MY, —RCFRREY SR E A FOFER IR
HELTELAVINMERNRE LTRDERBZ Eh b, FEF
BRBOh5ATHREOZ LEELFR L ELONS. &
B2 ER S i L T8 LT 2 MRS, R
CEECEEEALNRDLAS Y, & CT HORERL LT
Kitagawa HIZE&BATRLIEEEATHAEHBLTY
B, —HFEEORILEN S SRD YA VY VRO CT
FROHE Tz, FEFCHE LT CT EH LR LTVAHM
REHEFCRD SN L DREN DB H, —RCEFH &
TIERBEBLRILNEZRTLAE™, Lhl, ZhE TOH
HE1xFEE LCFERPIREE - OBFRICER L@E M3 LA
EThh, FREPIAGAES LoBRICHER LclEizdk
<, BERTABRMBIFCERAT A & Ebh 2 FRBRHEILED
BEL 5P BRI - T in e,

EE T, ABERFCHE L CERIRMEZ R TFREIC D 5
h2BEBENEBAEFAEEEADETD EBENAEDERIED
RREEZHNZDD, TRBERO—HEZ T isL ALY
VIROK CT TR DWW TOEREE R IR d e, 5v F2H
WhEREF AR LB YR I

REERTIZ, ERRPREEN LR L fHE#ko CT Ex Rt
TAHD, BHEFAATFR YR I oY1 A2 -5y PRIV
BEEMAHRE L LD LEC 5y F v HGTRERT-1.
SHEAMOFELE LTR-BEEO Y A, #—ix, Bt
5 o MR ARIRER IS L o TER L eI L S —Ra 53
HHET, BBDHREE LLFED TH5. FEREBRTE
% SR DIF MR 5 > D & 5 FiC B\ TR+
e VBEMBENAHETAZ LRI AL THBET MR,
AEIL, BB D R PR L RIc S SISAR 2 B 25T
FEBPISREED LR R I OBED LA VIBEEROHE

AR L. £, FEMCEL A B (be K THI LY
HE9E L, BTORMHEBEEICRETHA A v E2F L~ L
FeBI KB DA B 5T 5 Toyokuni HDREIH U ik
T, AT Toyokuni Hik, FFEKMFEREDEHIIEME &
LIZFEERERTAZ ST LT 5T,

BEMEIEFARES » 1 THH LEC 5 » M2, dlEEX
FEOEBREY L E—T, v S —= VRS P ORGSR
PR SN RARAERBETRALTRRAOEF LB E LT
EHINTHA?, LEC 7 » Mz, SIRBREOFEE B S
MCENTED, e PRI HEGRHERETHE VALY VIR
EDBLUMPIERH I TV A, KRR 7B M 5 AT
SR, KEOHAGETAZENTERIRTE D, BK
FIC 32 TOFCITARBSARET A Z L VBB TH D™,

SEORFTIY, BEERLKRE, CONTAH, LEC 75 M ¥
TRTEELRTHARBE S CT EOMIC I 52 7o HBIES
FILRD BRI 7. Kitagawa Hi3, HIBRFEE 400ug/g
DI ED CT EIZE 2 A BEHMEIZH 0.5HL & LTLBHY,
HADHERLZIPENTELDOTH -T2, ThETICRER
RTVB T AN Y VIRICEIT 2 FFERM SRIEE 1L 500ug/g LA
FTThh, Bkl Xho 250ug/s BEDEKICHEIELED
HASRBED CTHEICEASEEITLALERTELEE R
BhB®, —FHraT7{ilLictref VREFRLFT CT #E
DOEICREEOHEMEGINED bR, A vEEIZ,
REFPOFEROIEABEATDO O RELT, 51V VY —
ARDOBRELIRAEARSE TRTH L I, b
Y ERAL, S5y MFCEWThe MFERBIKS T Vv Vv —
AROHKBEFREAEL AN A VHREI RSV THERERN
RICPBEINBEZERRBLTWS

AREERTIT, BEARREL CuNTA BOEMAMEBEICITH
EHLMREEERLVOT b b, AaT7{ELlidres
VREFTRLN CT EEEEXBD. o, BRumpEs
RERSHAMBEO B T, MEBRMER, SiBE, CT fE, AreA
VHREBAITREEEYRDL. REDHRE T L GIREERE
B AT~ oD Vb4 v R EE EN o B, &R
BRI R L OHBAR SR B L CERIRE V2 EAUR
ENTLAY, SEDERTIR, B0 HkTHAM YT - T
WA, BATHBYHIELARBCRZ TR, Zhb
2 CT B E S A iR EBEETERVY, L EL
TORFBIVCEHED CTHELA VA v RADEEE L
D, KT CT B& A1 v YufmbEdk Bk o iz B 2 e
WT&h, ¥, MAMAEE LTIz CuNTA B2 &L 0ih
P hT, RERFAHBIZECTA T B ED - 722 EILHK
B, ANt vBEEBEBNOHIICIZET > I EER
BEE B DI EHRLT WD EEZ LR B,

LEC 5 » MDA N2 vRE CHBRBOHRE D
VWAL, ERIUHREOI IE, LEC 5o FFEML, ma=
Vv, Al vORRBETRAEINT, T4 2RBICL-T
BRBPTHREINDLELTWRY FE LB TYL,
LEC 5y FHRIZEBEWTIIA L2 v TREAETHKER K Y RT
BB OHB T R IR, LEC 5 FFIC
Vi BROEFRAICOWT Li i, PNEFRLRCEET S
ZExLlBL, XBEEMICECTHERLTVL 2D, B
512 LEC 5o MNFHIEAKESEBEIC A Z 2 F+ 24 VIR
THZLELDBLTWS. 5T LEC 7 v bFHRICEWT
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AR E SN B REOFR AEASTEET DA, T
A VRBTHEEN L LTREDOIDF 1Y V- AN TEE

LicBiclhsbisntE2zbhs. Z0HTY LEC 5o FDOF
FTRRe MZBTA29A4 LY v LELLTWA EEL SR
5. LEC #iZ, FHSARE L LTi2b - & 3BV A, i+
YHRE R 2 TIMEL, FRCEEORTEMENTEET A kA
DHBIIFEFIZ I, B CT D LR VBRI hith 7.
MRBNCFET ST HEEIRGEAEAOEERgETH D, T
BHEIREAED T CT EOM OB L EERN T2 = LI R
AEETHS. LhL, LECEW R\ TED SR IS
MIZEBOREAEAIFET A IFEBD CT iz, 54 v
V- AR EEEO NS ECFET A SR EE kb
TEWECASHEROBIEI BB, o TAERITE L TED
bt VIBHEN LT CT HoMoEEOHB, I
HMBRCHFLET A5V YV - A R KBEREASEBR L I CT
EOMOHBICBEMZ A ENTRELEL>L D, BTEY
B IAHETIE, ZOF1 Y V- s NOBELIFESES
2, BETBERRE LTEEIABY. —F, CT @, &
HOBMWICHERTHEXBO=RAF R TIL, AF*xs v RS
A AHCET DB EED D OBTRES X RMT S L X
RTWABY, LT, 54V YV - 2K BEREESEN
ThebbFd e VREBEFRN A KBCHEET HE, FE
#o CT HAERTALEELLRD,

ARBTIL, BESHATAT v 122 —5y bEBLY
LEC 7 » F OBHFEZBWTFEBAER cELT2 -3
EOBRCECEEEYIFCRD . FEGNOSDOTES
CT BB L RIFTHERRELTILA5ATNE 0 &
DRRE TITAFERPISERE L CT o, e HiiEp
¥k R=0.407 (p=0.0189) DG EERAD Az, - TE
WD 2— 3L 5 FFEMAMSN S DR EEr CTHIZS 2
AR EBRTHILEBNETHS.

BREBRRNERBOILATEFOFEEENL T BITAELE
FEREFEe FFTIZ 1L400ug/g LT EERTVWAY, —JFEk
PICEBEDOPNEEFETHRBELT~EI v b —v R, ~%
ITFR=YARMBRTWA., TALEBTIRNIFCT EX LR
THZERERWRE Eh, BEOEKILEIZD HABHT
1%, 100HU LI EDMEABME IR TWB"Y, ZhbDFITORF
PiE#SEH B1L, 50,000 225 350,000ug/g EFEHICSHL, &
HD 5 v b FOBFTHED bRtz 1,000 25 2,500ug/g &2k
BLEABHDZY. ki, BROLCINEREOELEHF T
3,000ug/e BEDFFEMABIENZDOND LWL ED,
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Abstract

We analyzed the effect of copper and copper binding protein on CT attenuation value in a rat model. Five LEC rats,
which were thought to be rats with a form of Wilson's disease, and 28 Wistar rats were used in this study. Wistar rats were
divided into 4 groups. Five Wistar rats were the control group. In 5 Wistar rats, the common bile duct was ligated. In 7
Wistar rats, after the common bile duct was ligated, cupric chloride solution (daily dose of 1.8-2.4 mg copper/kg) was
intraperitoneally overloaded during a period of 32-60 days. High dose copper (cupric nitrinotriacetate, daily dose of 4 mg
copper/kg) was given intraperitoneally in 11 Wistar rats during a period of 21-120 days. Hepatic copper was measured by
atomic absorption spectrophotometry. CT attenuation values at non-enhanced CT of the liver were examined in all rats and
compared with the hepatic copper content and the grade of orcein positive granules that is thought to be a counter-part of
polymerized metallothionein in lysosome. The difference between hepatic copper and attenuation values at CT was not
statistically significant (correlation coefficient=0.056, p=0.96). However, CT value has a strong positive correlation with the
grade of orcein positive granules (Spearman’s correlation coefficient Rho=0.755, Rho corrected for ties, 0.736, p=0.0001).
CT value of the liver of LEC rats did not differ from that of normal control rats. We concluded that CT attenuation values of
the liver can be elevated by rich polymerized metallothionein (copper binding protein) in lysosome and has a negative
correlation with hepatic copper content.



