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FREr =V IRBB R+ r= v /DI CHEE
BHBEZLEDTEY, = OBRKGBEE S5 B
THLE-TVD, COFRF+ = v 2 AEHEER
fh& LTid, ki °°Sr-chloride, ®™ Sr-chloride,
PP ENER SN TEAR"M, ®Sr (T, = 64
H) GYMERREHAR O, BiRsE ¢, on
Sr(Twe = 2.8 B5fE) 3% Y-*""Sr cow 5 3 v v
TTHONDBA, Y (T = 80 B5R) D ps
HOADEREARETH- Bl chHE. £y 1440
by TESNB  F-(Ty, = 1.87 B5R1) & imi
B, V=F Y ItHRTARBS HVKETS -
fo. TOKI KK DRI, Subramanian 5% Ao
Te THE#RLLY vEELEH TH 3 “Te-
tripolyphosphate D FHBEEME L 7245, co{Ld
ML BRI ER SN 3 E TR BE LA -7, L
LT EREE L T® Te-polyphosphate®, ®m
Tc-pyrophosphate (PYP)™, °*"Tc. monofluor-
ophosphate™?,  **"Tc. ethylenehydroxydiphos-
phonate (EHDP)'" -4, #¢m Tc.methylenediphospho-
nate (MDP)'®'® o3& WBEMEHSS LoV THS &
hic. Th 5o Te-PYP, °°"Tc-EHDP &
£ U™ Te-MDP g REIC B R+ 21cF 0 , BEni
BREAES S VD D THES L TL 3174,

N Te 1 MBI KR 25 6 T, ST 2 7 o
TRAF—13 140keV TH O, BIREIS & 9 » 200
Mo (T, = 67 BR-""Tc cow TEHICB LN 5 E
NEETHS., LLo®™ Te- ) VRIS 125"
Te THEHMINTHY , BERSE , poRMBER
BHWOIDIZER+: v = 78E LTELEHES A
BILE- . Th 5™ Te- Y v BRILAMDHEEKNS

i, BEBBF >V TR 2BRERESEDOIT
By™MAHE - chemisorption ({L2EIEEE) 1o & 2947
LHELHBNTLEH, ZDFMERATHYY, & 7-%0m
Te- ) YRR EHOMIZ LA O BEIc L v &
BRI S ENS B EBEHOAT NS,

B Te- {L&PiE—ic - {Lamw it kB L
T, EHMEERMIC B AREL bONB VO T, &
BIRET@SES " Te- ) vERRILAM O (L2 MW %
EWERF L, DLTZOLERARFHES v FEFL
THEMICRET L7z, o RI(b&Y, FlAIE “CGa 08
B2 b carrier effect BED SN B9 & hs g 3
T, KFRICB VT b carrier ERAIT 7. £ —
. Ins®Te- Y v BRI LAY O BEEKBRFEEIEC
PIETEEHNT, ¢ in vitro kB LT Te- 1y ¥
BRLAY &AM L OS> VWTRETL, DU
TINs™"Te Y vEBRILAYHBETE SNBSS, I
BITEDLIWRETHEEL TV A ERFL, &
SILBORBEOEFLELEATVEAL FOf vy
Y54 b (CaoPOs)o(OH, )R B L UBMEME LT
chemisorption OAEABF S hic T 200 EE %
ﬁ'ﬁfl.
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o Te-PYPiES#E (1): (#) B— RIMEmFLF
7FxED ) YEEF S M, Mo-®"Te Y2k L — 4 —
LD L 7o Na® TcOa £ B A K (LIFHERK &8
9) BR2~5n (N3 Tc OMEHEHRE 3@
ZOFEIC L D EHICRED 2MAL S A< D &
REBLALDLSBEBHELEL (020 & 7 v #

Study on In-Vivo Distribution of Bone Scanning Agent,°*™ Te-Labeled Phosphate Compo-
unds and a Mechanism of Their Bone Accumulation. Tetsuo Takeuchi, Department of
Nuclear Medicine (Director : Prof. K. Hisada), School of Medicine, Kanazawa University.
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10uCi,PYP 0.8 mg&13).

on Te.PYP ik gt (I1):°*"Tc-PYP 4t 1)%
EAKTI0EARLTERA LA (04nl&n b
#10uCi. PYP 0.0l & 3.

wm T EHDP i44i% (1): (Bk) ¥4 +# » b RIBF
FERBY Uk Rk k— b4 TR L,P" Tc-PYP
oEALERCERLL (04dadtbiy
10uCi,EHDP 0.8 ng&L2).

som Te . EHDP 75t (I):%"Tc-EHDP i 4# (1)
AERKTBHERLUCERLA(0.4nlbHcbfy
104Ci,EHDP 0.01 g2 ds).

s9m Te.MDP i &t (1): (BR) B— RIBIEHR T
7 % MDP # v h 2R L, ®"Tc-PYP DIFE L FE R

icHEE L 72 (0.4 ml & 72 0 ¥ 101Ci, MDP 0.8 g & L),

som To.MDP iEgH (1): ™ Tc-MDP E§H#% (1)
FHEAKTSCHERLTERL(0.4nldb by
10Ci, MDP 0.01 mg& ).

N Fody TNy MER: kE=Y Y20y b
Hal, SrARE

5 9 FPME: 5 v P S EER LMK ®
9500rpm, 10 ARELSE L, To LEEER L.

EEEY: FEHEE 18T+ g DA Ry —FKRT v
FEFERLC.

wnTeO, Hi: () H— RIEFBO LI 77 %
hUXDBEHLE.

Alli: FEADSERIL % &o% 2500rpm, 10 53
RIELSREL, o LLEEERLL.

B8 59 POKBEDSBRAEREL, KR
2BEEE L, SWTHRARS v 7T I RMERL
ob, AETHBRLTHRICLZboEHERLE.

) B Y o a 2P Rk (0.050Ci/ mi,
carrier free): HARFHFHEAE, HPO., P D
0.06NHCl g 2 %A 24 v — ¥ Thflk, £RKT
FRLUCHSILL.

o) B N s 2P ARKEE (0.054Ci/
ml, carrier free): #E New England Nuclear # 8
EoyvEBF UYL P KAREERKTERL
THBL.

ZOMORIE TR ORTEER LA L.

M. °*"Tc-PYP sk, **Tc-EHDP iFHHEE £

1" Te-MDP ;351 O Bt bR M R EEHR

1. == oe b7 578

s Te. y v EBRIEAMERKD 6T 5 R D
LD, SBLTET B> TcO. THBEDT, X
DEBREEE L, BREARICR A ¥ 2 —v:k(85:15)
AME L. ESERANEE S KU 0% 1 KRS

2]

6k E T, & 5.5cm, 180.5 nDBERFEAEED
Fhrollamofii@ic, #7 XBHE TEELE™ Te-
PYP gtk (1),%*"Tc-EHDP E&tig (1) & kyoen
Te-MDP #ghE (1) 2842 Z2® v r L. REK,
INBlR—se—s o= b I 7EBTH L DEERL
f:. BRET®R, BBEL, DWTXM7 « VALEE
SHBH L, 7+ V2AE2BRBLTHSENHOMLE
BEL#. COBE Tc- V) vER{ELAWEVTHE
Biic s EE D, L TET B TcO i RI0.6
FEedd0T, BEOTH S 20 TY¥L, £F
ALV IVBYYFL-Ya v A Yy —TRIEL
T, ZOBEEEREE RS, SELTEL K™ TcOF
DEISEFTHELE.

2. N4 Faoixvrsoes 4 (HAP) &REE

oom Tc.PYP j:44# (1), **"Tc-EHDP i (1)
B LU Te-MDP itgti& (1) oRMER I, SiEH
g lmlicng Foxv 7oy 4 pigER (LUF HAP &
ELBd) 10mgdMA T, 10 2MRE L &,
2500rpm < 10 /3fEE L < HAP R 2t d 1.
COLEE LEESBLTRADKRSEERE EARE
L, cho®nTc ) YBR{LAHDO HAP RO
EREFEL L., FROERZEHEARRE 1 FiHE
o 6 BRI E T, BRI EE A

% 79" Tc-PYP ikt (1),°°™ Tc-EHDP 7% iR
(1) BLU"" Tc-MDP 5t (1) 28X HEAKT
50BN L-boh o lnlé b HAPHER 10mg%
MATI0NMERE L, B2 L T HAP ER~0ff
ERLEFANZERE IR EFBICIT> 7. 20 50 &
Fikic> LT HHERE®RS © | B 6 BfEkE T
Fhw, R bE A~ & 51" Te-PYP k4
# (1), Tc-EHDP 4% (1) 8 & vv**" Tc-MDP
K (1) 2845 PMETHHBICHFRLIGD
S 1lnleb, 10mgd HAP G ~DHEERE HiL &
BOHFETHNRL., 05y MIBETHRLALLO
oo b BRI B LU0tk | B 6 BERI%
TV, BENE(LEF N

M. °"Tc-PYP,*® Tc-EHDP & & Uf*°" Te-MDP

DEERIHRR

Sy FERYFANLES—AF YL (FVTS
— ) TEE R OREEP S TR L 2%, BTEC 6
DY Te- ) YRR CAYIERKEERIR X 0 EAL
F2.9m Tc-PYP #E4tik (1) 12 0.2 ml, @& (I1),%" Te-
EHDP 8 (1), B (I0) & u**™ Tc-MDP i£5H
W (D), B (0) B84 0.4nlZEHL, 2LTIN
55y hI27ES 304, 1B, 2BERABICE X SIET
B LTI, BRPY, FREE, BE, MR, M. O
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g, i, EEESLOBEO—MEHHLL, >X¥ic
FOERERAER, MHEREEZ VB v F L —
yavhovy—-TRIELT, BBERlsP~0E
BRERSBICHTIEATRDL. > ¥ IO
B L TEERBHGLE~NOEBRLIHELL. &
RIOBEEFCENE CTIBERAKKERELAZL2REZE
RLT, BEROM  —+ v b BRBAFEH S Wi
ARz (BEEIROVTNLP" Te 0YBENREL
ELR).

V. °*"Tc-PYP,**"Te-EHDP & & U *°"Te-MDP

DA & DESHEOER

1. HAP R &:

A 1 mlic®®™ Te-PYP iE5#% (1),°°"Tc-EHDP
EEE (1) B&E U™ Te-MDP &S (1) 0.1ml%
mAzcg, T CDA vdax—35—-ThHoh b1
2,154, 0ABLU0D T VS v Fax— L1z
b HAP#R 10 mgZMA T, 10 24 v & 2 X —
PLFc. A v & a~— MRT%, 2500rpm © 10 2R
LOBEL T, HAP & & AME 208 U, & o Hig
Dz, ¥ Te- ) YBRRIEEHM O h b b e
TcOs™ THEERL /2. Bk D HAP & & AllliED
B E s LBy v F L —vavh 9 vy —TRIE
L THAP BB~ &ERERD .

2. BRUKByEE

B 3D " Tc- V) vBRILEWES K 0.1 nl %
A ImicMA TN CDA vFrax—% —C 1B
MlA4vFax—ptLik, COAMEEDSHLUHER
KEHBERE (NoF—eNgF—nF b )L
i, pH= 8.6, 1 & @A 0.07) &L EKKT
Aervo—272F— b E (€59 7 R) IKRAEy
ML, 0.6mA/cemT | BFIkEr & &k, ENR T, &
vao—27€57F— FERIXB7ALLAREFSET,
A—-b S5 VXI5 LEERLIE. DOTIDELD—
AT7EF— NEEAKRY - IR CHREL, ANF S
N ONBERERL K.

3. Yoo FEEE

A 3" Te- ) vEER(EAMES K 0.1 nl %
AMFE L alicMATITCOA v a~x—9 —T | I
1 vdFax—r L%, 200.Inic10% Y7o
VEEEE 0.9 ml A A THREL, 10 S M KE®,
2500rpm T 10 AAE L BE L 7. & 7o iR oo
Te- ) vEBERIEEMOAHLDIC® TcOy THHEEB L
. WD s v L EEENEEL, 4%y T VE
YryFL—vavau vy —TRIEL, KHHEEREZL
ket

V. ®**"Tc.PYP,**"Te-EHDP & & Uf**™ Te-MDP

Om#EPOMECRET 5 KR

1. " Te- (k&4 o MBR{TEHR

#on Te.MDP i34k (1) O#E 304, 1B, 2 8%
%o sy Mk ~y v+ b o aA2MA,
2500rpm T 10 /3 FELELSTBE L CIMBRE LR S # 7.
MEREMFELHL 0B, MEkZE Inl0dERKTE
BLT, b5—ERLNBEL. FEOKSEERMED
FRETREICINE L /o, MER & MIFOH A OMETEEE v =
MBIy v FL—vg vy sy —TRIELT, MEM
BERELMPEAERAERD 72.%" Tc-EHDP g% (1)
B LU Te-PYP Egti () 28 L cligico v
THEBRICIT» 2.

2. MFEHPO*"Te-LAMOHAP HERB L UE

B0 E

m Tc-MDP #E&HK (1) %80 30 &, 1 B0, 2 6%
%D 5 v FIED» S LEEO &L, MBRERVTSH
BEL /cdudf L mlic HAPS SR 10mgZMAT3T CD A
YEFEANR-S-TCREA v FaR—PLE A VE
a~N— METH, 2500rpm T 10 A MELSE L T
HAP# R L MIFES8E L 7o, Stk o HAPER S M
BOKEEEE YT ALY v F L=V a v hY v I —T
MELT, HAPEE~0OffERERD /. &/ HAP
RO D ICER 10 g 20X TR - 7200
Tc-EHDP /4% (1), *®*"Tc-PYP it () 2#
FELioy POMBI->WT SRBKTT- 2.

3. HAP # R LEB7% o M3E 0 53

by o UFEREE: RO HAP & R0E% o (57
0.2mic 0%tV 7o BEEBR 1. 8nl2NA CTRAL,
10 Rk E#, 2500rpm T 10 2RELDEL TS ~
Ny RTRRS ., KBROS v L EEESEL,
BrozABo vy FL—vavhoryy—TlE
L.®"TcD g v 37 DI ERERD .

R—s— g o2 b3 71k HAP & B 0HE % O 57
==y o7 b BERRBE (2 x40m) OTFTH &
DOMDATIEH T AEMETAR Y L, 8%A Y/
- VERMGAEE LT LAETARMBHLA, BE
B, ==y O L RF L F—CTIF IS LA
Bk, X7+ VA EBESET—HRKEL, #—
5UATI LEERL L.

VI. *"Te- U VEBREAVOBEBERINOE

WFcET IR
1. oy vEr by oas22PBLY® Tc-PYP
D HAP #8712 5 Ve BM~OW Y Ad

10 ADREBRE (ELDEE) I carrier free D ¥ o
Y vBEF U9 s P 0.05uCl AEUERK 2nLEM
Z, TDHILEDOE IR diccarrierE LT Y »
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B+ ) vs%0.1ng, 0.25mg, 0.5mg, 1.0mg, 2.5
mg, 5.0mg, 10 mg, 20 mg, 50 mgAfNA T, L THRE
L, Fo) vBF Y oL -3PL+RRBALE. C
OHBREICHAPHER 0ng2MA <, 10 AHEIREB L -
D5 2500rpm T 10 SO L, B EERES
BEL/. LSS Inl2BEERIEMIC &, R
7 Y7 CRREE L, BRI 0.2NEE 2l 20
ATHEPL, 20 Inl2RESHEERIEDIC & b, FRAR
5SYTTRRGE L. CORREELLRHEAE
MTEMBRGMAEBRTREL T, LiFEB X UTLBR
(HAP#5) 1 & 2 B HEREE 2 k%, HAP 8~ D
BOARAHELL. BHic>L T, HAPEE OB A
ERCEBICIT » 7o, MO L-EROBERICIE
BB 0.5 nl R LTHE, L, ARRICERKLS
nlEMA T, DUFREBICMEL .

F7:%" Te-PYP /S (1)0.1nl % 10 KO RRE
GELE) AR, ChicERK2nlE2MA. CO
SRDHBRE ICED ) BB+ F VoA - PP DBFA &
EI#EIC carrier L LTOE o ) B F b Y v &%
A, HAP #& 10 g2 MA THEBILE L /2. 0 LiF
BLURBEV VB Y v FL—Ya v AoV —T
AELTHHBRA~OHE L tteo g s kniz. B
BT OVWTH L AR - .

2. HAP & & -*P, &% -**P,HAP & & -**"Tc-

PYP BLUEK - Tc-PYP ooy i)
FPUDLARKD ) VERA A v PP S R
Tc-PYP o

bor CHHAPEEREEZY YBF Y v a-2Pic &k
DIEE L. TR B0.05uCino ) YBRF MY Y A
P EEUGEARK2NOA - RRE (BLE) i,
HAP# 5 10 me2MA T 10 A RRE %, 2500rpm T
10 3MELSBEL T ERERVWA. S 2nintd
KEMATHRBL, BLAMLTHS L, ORI
BIXERMICY VBRF b ) v A 2P 3 HAPER K
HLI, $EBHEOVWTHERCLTY ¥8F LY
9L P THEELE, COXS5ic L TERL: HAP

RR-CPELEER PO 10ngicEAK2nlsky
HERK2nldicEoy YEBF Y s 1.0mg, 2.5,
5.0mg, 10mg. 20 mg, 50 g2 S LERK 2nlEMMA T

10 3 FHRE L 72, > W T 2500rpm T 10 43 8043 8
L, Lifstfeasm L. B S 1 nl & Matism
FEIL-H L, ZREEE L CHREREZRIE L. R
HAPHRZ -3 BRRETLOTEC 02N HE E £
RIEBTUEL TA» L, KB 2nlicE—L 7218, z
D1l ZHREGHERIEM THRREEZE L, BEEEREL
THAPHR 2P - 3EBH “Phr oL -y v
BA A PPoEESERDTI.

DEFICE T HAPKER 2% Te-PYP ic & b i L
fe. THbLBP"Tc-PYPESHK (1) 0.1nl%d84%
BIK2nlDOA - BB, HAP#S 0ng® A €
10 R E L 7211 2500rpm < 10 R3304 8k L
TLEEERE, DLTEARKTHEHELL. ERIEHL
THEBRIC®Tc-PYP T L. COLH LT
ML 7 HAP #£ 5 -**"Tc-PYP % 72 i B 8 -*"Tc-
PYP® 10mgicERKBLT Y o) YBRF + Y o 4 %
HAP £ & -P Of& L EHICIA T, FRcLE L
fo. ZLTCLEEELHRBRYZAVB Y vy FL—Va vy
9 vy —THELTHAP & -*°"Tc-PYP & = 12 &
15 -**"Tc-PYP 0> & 86 U 72 *°Tc-PYP D ¥ & % K
BHic.

54 %

I. °®"Tc-PYP &5, *°"Tc-EHDP i¥ 5t &
U™ Te-MDP ;E 5 O i sHEE M R T

1. R=n¥=2u= b 574

BREELICRTTEL " Tc-EHDP /:44#% (1)
B L Tc-MDP fE4t#E (1) 358% 6 Bfllk & Tt
EBCRETH, AMOEHKBc EDdONLRL
DRERIF D - 7o, P "Tc-PYPiESK (1) RAiI2E
BT hE, BROREETIT~ 0.1 %OREY
BEENBZ I &bt

2. HAP # 8t &ik

g1 *"Tc-PYPIESH, **"Tc-EHDPHES M & U ™ Tc-MDPHEGHE U (L a%e 5 i

(PBR—s—gu=} 7 T7HICL D)

%ﬁ OMSMI | WM | 2ESM | SEMD | 4msmD | ses | 6 wEM
SnTo-MDP ESHH| 99.7% | 99.6% | 99.7% | 99.6% | 99.7% | 99.6% | 99.6%
*"Tc-EHDP &M  99.6 99.7 99.3 99.4 99.4 99.5 99.5
*"Tc-PYP ESHH 96.3 95.5 94.7 94.8 93.4 93.3 90.9




#nTe MY VERMELAYOLEEALT & BHEKERE

R2ICRTIT&EL, ®"Te-MDP &S (1) B &
v Tc-EHDP itk (1) BLUThoitERKT
S0EICFHRLAZbDIR, BEASTRIICHAPES
EREL, FERIZ I8 BLLETSH - 7. "Tc-MDP i¥
BECI) %255 FETHBEHRLL O RER
B HAPHRHERIZ 5.6 % Td - 722, HAP 5
FTERIBENICHD L, TOZEIEHAP E& &
Mgy v BBAELTVWAET &L, MiFh cEiEY
2@ < D& Te-MDP B3R LTV A Z & 4 &k
LTWBDTH5 S " Tc.EHDP itk (1) %5
PIETHRL DG HAPHERE A~ O ERIE 93
~906%THD, BEMHICE—EOERERE S5 -
fo. TDTEIZ®"Tc-EHDP 125 » + 17 H T 1%
Tc-MDP LD b LD RETHBIEERTHDTH
5%, ®"Tc-PYPiEgtik (1) D&, ktiiEs
B%iCI2 HAP B RMAERIT 96 B TH - 7248, B
KWL hE HAPHEMNERERBD L. LAk T
NEEFERLLbORFR LTV DKL T
HAP RS ERBCPENP - 2. T » MET 50
KRR DI HRNERISH 90 % 25 HAP & 8 ic
fT& L 7S, BRRICED L, 6 BRIz 80 B & 7
27, DT &P Te-PYP IZMiEY v s lohisp
HETHIEBLUS Y MFRTHRBENZbDE
Bbh 3.

I. ®"Tc-PYP,*° Tc-EHDP & & Uf*°" Te-MDP

DEERAST

1. carrier (U YBRILE&Y) WNEBOBE

KRAFICBRATELC, PHEAK g b~
o Te- ) YEERLAYMOEREERD . L

853

L, COFRICERLAS v b FE 187 + 208 TH
h, BEBRIFERALLS » POKBICEDLDO NS5 v %
BHoto, ZEITHEEEHE T A LDICKRDORICLD
&% 100g i< normalize L CEEL 72,

HEE 100g icBELLABEAOBBHES 1g b~
DEEE= (lg b7 0 DEHR) x{&KE /100
BREBRILCRTTEL, BEREK I *Tc-
MDP,**"Tc-EHDP & & 0" Tc-PYP & bic 3 % /g
B THO, BEIND %L 2BHRIRENERLR
L DB BERIBEAEER-TOE, 1B
BEO GHEROHHERBRIKE» - 1. BEER
CHRMBEMRRIBO® Te- ) vEBRILAW & b
INE By o 2 H5,%°™ Te-PYP (2 fthod 2 i s L ¢ 468
RBEKEC, TOET® Te-PYP IdE - T 7,9
Tc-MDP & %" Tc-EHDP i3 & & i i & 58 B . A/
L, KCHBL TS, BE 30 SR OMIE " Te-
MDP @5 #9R/N& <, TDHET® Te-MDP #%
BhTWV/,
DEIRBEERE MK, BN, TR, SHERS
DOHEEFRLISRLE, COEDOREFVIFLER+ +
=V FRELTRENTVE, T4 0L ¥ Te.
MDP &% Tc-EHDP (2 & < Sl LT 708, #89E 30
SEDE TP Te-MDP O F AR & h - F. *®Te-
PYPURRI2FE LD bIEB3DINSLE TV,
BB, 2hsTiiERLcSREERL T,
BERBICMT 2EAEERDLbDEFEF ISR #2.%m
Tc-MDP,**"Tc-EHDP & 30 4% i 40 ~ 44 %, 1 B
HBICK 52 B E N TH O, QEERIRIC LI L S A
7z, B TC-PYP 30045, 30 %1 34 %, 1 8

&2 ""Tc-PYP, ®"Tc-EHDP#5 & U™ Tc-MDPOHAPH & (&%
I R R |
ORFM | LWGR] | 2 W6RT | 3WeM | 4 n4R | SEERY | 6 n5Re
e 5t W | 99.4%| 99.6%| 99.2%| 99.4%| 99.6%| 99.5%| 99.3%
*"Tc-MDP | 4 &K TS50 = A B | 99.2 | 99.2 | 99.2 | 98.7 | 98.8 | 98.4 | 98.4
Ty P K TSI | 95.6 | 94.0 | 92.6 | 91.1 | 91.1 | 89.9 | 89.9
fad & | 99.0 | 99.0 | 99.2 | 99.6 | 99.3 | 99.2 | 99.1
*"Tc-EHDP| £ &K TS50 % 2 A M | 98.9 | 99.0 | 99.0 | 99.2 | 98.8 | 98.7 | 98.6
7y PIETSOFICAIN | 93.4 | 955 | 95.6 | 96.1 | 94.2 | 94.8 | 93.5
& at | 96.6 | 96.3 | 95.0 | 95.2 | 94.7 | 94.0 | 93.2
*"Tc-PYP | A A K T50M5 I A | 94.0 | 94.3 | 93.8 | 93.5 | 92.7 | 91.4 | 91.1
7y PMETSORHCAIRR | 91.4 | 91.4 | 88.7 | 83.9 | 82.5 | 81.4 | 80.7
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RligIci 40 % ch o, 28K THRIBICIIEML L
N

T, BREZ g b ~0ERBRULD T L
K THaH, FERBHBSA~OERRLERD 2 1
Bic, B, Mk, . FR, SR g OBes
2EBEDI0%.7.4%.43%,4.071%.0.74 %, 0.43
%.,0.38%& L b0 S EICLDRDIM. 20
HREEGICTRT & L,® Tc-MDP,*"Tc-EHDP &
LU Tc-PYP & b icBEREIFI31E 26 ~36 %o

Flcd - 71208, BHBERRBIIET /NS bR, &
Y HiF°°™ Tc-MDP & Tc-EHDP &7 | BEff B &
U2 B OBKHBEREBIEIBD T/hEh o1k,

2. carrier (Y YBR{LEY) HABOHE

BiEE @ carrier B 0.0l mgDIFA L £ K ERRICHT
o7, ETEELE 100g CRE(LLABEOBBHEE
lg 61D ~DEBEREKRTILR LKL, COEDISH
»5 LD ICEERETI™ Te-MDP,* Tc-EHDP #
LU TC-PYPRlic AR MR/, FFIITRL

£3

Peaditot 2 e

(BE5B%100% & L723BBIAEL100 g oL L 2 BROME 1 g b2 ) NEMETRT)

9nTe_MDP (carrier®0.01mg) , **™Tc-EHDP (carrieri0.01mg)3 L 1/ °*™Te-PYP (carrierf0.01mg) N7 b

#MTe-MDP

#9MTe-EHDP

9 Te-PYP

30 @

1w

2 B

3 &

1 [

2 M

30 &

1w

2 W[

[

%lg
i % 9.203+0.006

%18
0.070£0.008

”a/g
0.055:0.004

%/e
0.314:£0.021

o,

6/8
0.074+0.012

%lg
0.050£0.009

%lg
0.405+0.072

%lg
0.358+0.083

0.

%!
280:£0.016

% 1) 0.04640.003

0.020+0.006

0.018+0.002

0.073+0.023

0.017+0.002

0.01540.002

0.083+0.014

0.059%0.,006 | 0.

051£0.006

FF Bk| 0.050£0.002

0.037:0.001

0.031£0.001

0.060+0.004

0.0304+0.004

0.036+0.007

0.126£0.009

0.369:£0.036 0.

090+0.007

® | 0.919+0.101

0.629+0.123

0.894£0.098

1.08 £0.14

0.567+0.073

0.802£0.088

1.50 +£0.22

2.47 £1,10 | 2.

27 +£0.54

M B8 | 0.050+0.005

0.028+0,003

0.034£0.003

0.064+0.006

0.025:0.003

0.030£0.003

0.126+0.007

0.12940.063 | 0.

102£0.033

fii B | 0.1324+0.013

0.056+0.004

0.044:£0.004

0.177+0.017

0.057£0.012

0.058+0.011

0.286+0.024

0.16740.037

0.

121+0.031

£ B&| 0.071+0.005

0.028+0.001

0.025+0.001

0.0974:0.010

0.026+£0.004

0.021+0.002

0.152£0.021

0.097£0.008

0.

075£0.007

B | 0.00440.001

0.002£0.001

0.004£0.001

0.006+0.002

0.001£0

0.002+£0.001

0.007£0.002

0.005+0.002

0.

00640.002

FRIEE | 3.48 £0.45

3.51 +0.33

3.86 £0.36

3.43 £0.35

3.19 £0.19

3.28 +£0.24

3.28 £0.15

3.17 £0.49

3.

57 £0.22

3.46 £0.40

B &

3.11 +0.21

3.14 £0.27

3.06 +0.16

2.64 £0.30

2.77 +£0.25

3.26 +0.66

2.89 £0.68 | 3.

26 £0.24

#£4

(carrier #0.01mg) N7 v B EME/HHEME—-

¥MTe-MDP (carrier & 0.0lmg), *™T¢-EHDP (carrier & 0.0lmg) # X O *™Tc-PYP

&/ M

8= o]

W&/ T

MEE /B

30 4 17.2%1.6

75.2+ 9.4

69.6+10.0

3.9+0.8

#"Te-MDP 1 Fefd 44.4%3.2

164.41+14.3

84.3% 6.4

5.0%0.

2 WEfE 57.6+4.0

184.0k14.8

102.1%+ 8.0

3.5%0.

30 4 9.8%0.9

44.0% 4.3

51.8% 5.8

2.9%0

T EHDP | 1 Bff§ 35.7+3.2

155.41+ 6.4

86.5%+ 4.7

4.7%0.

2 RS 57.7+£3.7

192.8+ 9.6

80.9% 6.6

3.5%0.

30 4 8.41+2.4

40.6+ 9.7

26.3% 4.1

2.3%0

¥mTc-PYP 1 B5H 8.6%3.5

48.7+12.9

17.0£13.6

1.5%0.

2 g 12.2£3.7

64.1%£10.5

36.71t14.4

wlolv|lwlN]e[N]x

1.4%0.
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%5 °MTc-MDP(carrier £0.0img), *™Tc-EHDP
(carrier £0.01mg) 5 & UF ¥ Te-PYP(carrier &
0.01mg) N7y  RepHEiEER

focarrier B 0.0l mgDBA ERKERER LML o7, L
D LIEH HRAEGRERRBTIZ carrier BoIMIc X v
BEICWALILbDOMNE 1. T4 E®"Tc-PYP T

(BEB#100% & L TEHE)
SAFRE, MR TBAE ISR L %" Te-MDP T 4 ITHE,
**"Tc-MDP |*"Tc-EHDP|*"Te-RYP R TEEE ICHA LTV, S Huckt L% Tc-EHDP
30 9 | 44.042.679 40.7+8.7°0 34.242.50|  ZHAAREEESOPEAT B LWL, BLEEL
1 B B |51.041.5 |51.844.1 |39.6%6.2 REREMBI A = 12,
carrier B 0.8 A DRE REME, B
2 B B | 42.0£2.2 |46.9%2.9 |40.4%3.5 neE OWA R HF .
: B, BFRE, BEERMRBOL A% 8 ISR L 2. carrier B
&6 *"Tc-MDP(carrier £0.01mg), **"Tc-EHDP(carrier £0.0lmg) 3 & UF*"Tc-PYP(carr-
ier 20.01mg) ) Z IR LR~ ERE
(58 #£100% & L CEE)
wmT. _MDP smT . _EHDP “mTe_PYP
30 4y | LEGM]| 2SR |30 4| LBER | 2BFRD (30 4| 1BERT | 28R
m e 1.57%] 0.52%| 0.40°| 2.3%| 0.56%| 0.37| 3.00| 2.67°| 2.0
% 2] 2.00 | 0.85 | 0.74 | 3.18 | 0.74 | 0.63 | 3.59 | 2.55 | 2.21
BT 3 0.20 | 0.15 | 0.12 | 0.24 ] 0.12 | 0.15 | 051 | 0.15 | 0.37
- B 0.68 | 0.47 | 0.66 | 0.80 | 0.42 | 0.59 | 1.09 | 1.85 | 1.68
i B 0.02 | 0.01 | 0.02] 0.03| 0.00 | 0.01 | 0.05| 0.06 | 0.04
£ I 0.03 | 0.00 | 0.01 | 0.04| 0.00 | 0.01 | 0.06 | 0.04| 0.0
=S 35.14 | 32.71 | 31.18 | 30.71 | 26.44 | 33.04 | 33.67 | 28.74 | 32.66
& 39.58 | 34.72 | 33.13 | 37.33 | 28.29 | 34.80 | 41.97 | 36.06 | 39.08

#7 °™Tc-MDP (carrier®0.8mg) , **"Tc-EHDP (carrierf0.8mg) # t U**™Tc-PYP (carrierf0.8mg) HF -y b
AR AR S e
(5 B%100% & L 1233412 KE100 g IZREL L 20 BER L g H72 ) OEBETRT)

9" Te-MDP

99 Te-EHDP M Te-PYP

30

g 1 K

A

2 B

30 4y

LEM | 2mm |30 5| 1EM | 2N

0,

%/ g 6/ g
0.280+0.062 | 0.132£0.019

[

0.

o

©l g %/ g
094+0.021 | 0.493£0.100

0/ g %/ g 0/ g 6/ g %/ g
0.2030.035 [ 0.1710.030 | 0.380£0.031 | 0.25140.032 | 0.239+0.010

0, g, [ 9,

0.05

5:+0.006 | 0.0270.001

0.

020::0.008 | 0.107+0.034

0.030:£0.006 | 0.018£0.004 | 0.092£0.045 | 0.065+0,007 | 0.057£0.014

0.92310.281

1.07 £0.12

0.

894£0.244 ( 0.11040.,039 | 0.061

+0.012 | 0.0714£0.016 | 2.17 £0.21 [ 1.47 +0.36 | 2.11 £0.45

+0.72 [1.14 £0.76

0.

942+0.131| 2.10 +£0.89

0.889:40.032  1.17 £0.27 | 1.62 £0.08 | 1.37 £0.11 | 1,79 £0.49

0.51

1£0.171 | 0.422+0.092

0.

52840.202  0.10640.031

0.045£0.005 | 0.055+£0.018 | 0.74840.161 | 0.381£0.045 | 0.897+0.394

i ¥
B A
Lo
B OB 154
T B
L

0.176£0.041

0.096£0.038

0.

064£0.008 | 0.268+0.054

0.096+0.016 | 0.096£0.050 | 0.240£0.011}0.173+0.032 | 0.164:0.048

AL B 0.09

61:0.022 | 0.051%£0.019

0.

030+0.006 | 0.145+0.042

0.050+0.002 | 0.050£0.025 [ 0.118+0.011 | 0.086+0.011 { 0.07440.027

B | 0.00

7£0.003 { 0.004£0.002

0.

003+0.001 | 0.009+40.002

0.003:£0.001 | 0.003£0.001 | 0.007+0.004 | 0.003+0.001 | 0.004:0.001

SRIRA | 3.45

+0.51 |4.37 +£0.43

3.

58 £0.43 | 3.53 £0.77

3.16

+0.43 | 3.46 £0.17 | 3.53 £0.40 |3.96 £0.69 |3.56 +0.21

I &|3.06

+0.47 | 3.57 £0.51

3.

05 £0.28 |2.85 £0.37

2.88

+0.28 |2.92 +£0.62 |3.02 £0.51 |3.05 £0.15 |2.93 £0.29
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]

2!

%8 ""Tc-MDP (carrier & 0.8mg), *™Tc-EHDP (carrier & 0.8mg) kU™ Tc-PYP |
(carrier & 0.8mg) NF v M RBEME /MBS EME

BE B/ HH BB/ & B
30 & 11.0+0.8 55.9+ 9.7 3.5+ 1.3 2.2+0.7
»mTe-MDP 1 By 27.2%3.9 134.7+25.6 3.4% 0.5 3.7£1.3
2 B 32.4%4.0 166.7+£55.4 3.5 0.8 3.3%0.5
30 4 5.8+0.4 27.8% 5.7 27.1% 5.4 1.5£0.4
®nTc-EHDP | 1 B 14.4%3.1 97.9+28.8 48.5+14.7 3.2%0.3
2 B3R 17.2%2.4 163.4%12.4 41.6% 5.3 2.610.8
0 % 8.0%1.6 32.9% 6.5 1.4% 0.1 1.8+0.2
#mTc-PYP 1 Fef 12.2%0.9 47.0% 2.9 2.2 0.7 2.3%+0.2
2 B 14.4%6.2 55.2%£17.6 1.4% 0.3 1.7+0.4

z9

#nTc_MDP(carrier & 0.8mg), **™Tc-EHDP

(carrier & 0.8mg) 35 & U™ Tc-PYP (carrier
& 0.8mg) DT v Rkt
(H#58%100% & L CEHE)

#MTe-MDP P"Tc-EHDP|**"Tc-PYP

30 4 | 36.3%+4.979 41.4+5.9% 33.4+2 9%
1 WM |39.8+7.6 |54.2%2.6 |37.6+3.8
2 WM | 37.8%3.6 | 47.7£8.6 |38.2%1.1

0.0l gD BAKHBRLTIEEALDENNE 1T 5
TEY, #HFic®® Tc-MDP &°*" Tc-PYP 0 & / FFi¥ -
WHERFICDES LT,

D EICEE 304, 1B, 2 BERR = T o Reh ki
B3R JiRL7:. carrier B 0.0l ngDiR& (£5)
EREALEHTH - 7251,°°"Tc-MDP (202w L
T\, l

carrier B7%5 0.8 ngDHED 3D "Te- Y vBEFR
LEYOBEOERBLEE~OERERER D THE 10
KRlfe, CORDTEL, BEBRTI carrier &
0.01mgDIFEH E R ELEIFT VA, REBERRTI
BBLRYWALTEY, ®"Tc-MDP,*"Tc-PYP o fif
BERRBOMMMSE L - 1.

M. °*"Te-PYP,**"Tc-EHDP & & U*°™ Te-MDP

DML & OREEHE

1. HAP Rt & % ‘

4 v&ax—KTH HAPERAMA TRBT 3
R EFHERICB VT H4, 104, 20 SEHRE 21T

~7:& A HAPERANDOHNEREILE S o1
DT, RERTIR I0AMTIT 4. ERERILKFE
FTTEL, ®"Te-PYPR 7 LA v & 2 ~X— | OB
130 6D HAP R~ BRI 5.6 %THY,
TUAvFaN—OBENEL R BICLEMN-TT
DRERIZD LS 58D L1z, *®Tc-EHDP $ L proom
Tc-MDP |3 HAP #E~DRHBRIZ 7 L A v & 2~
F1ODIZIS~08%THD, L4 vFa~—}
DEEEERCT 5 ECOBIRPPBD U, 115
DIHITFT - 122" TcO, (F HAPRICIE LA L
Lo,

BILIReT &L, -5V r5 7ikIcL %X
M7 4 VADEIC & B Te- (LAYORE L, €1
O—RX7 25— MEDE YV -JRICk BRBETDY
Yoy DUBRESHICR > TW . TOHETIRS"
Tc-PYP,**"Tc-EHDP & & t8%°™ Tc-MDP & & i[5 4
WKBEIL, SHAMET VTS v SBRICHBE L.
L Lass AME7TALT I &0 s ®Te
PYP,**"Tc-EHDP % & ¢f **"Tc-MDP @74 45 S B A5
KEL,AIME S v ~DESRITHES Alh - 1.

3. MU oEERREE

T 12 1RT T EL L Te-PYP 12 57.5 %h5 % v ¥
ZICRHEBLTHE D, Tc-EHDP i#[F L < 22.1%.%"
Tc-MDP REIU K 45.3%CTHYy, IO dIcfT -
720" Tc0 1256 B Ly vy icfdEBLT LD
-7z,

V. ®°"Te-PYP,®**"Te-EHDP # & Uf°°™ Te-MDP

DM EEE
1. " Tc- (L& OMBRFER




“mTc R vEERMLAYOLEENS T L BHEBEE 857

#10 **"Tc-MDP(carrier 8 0.8mg), **"Tc-EHDP(carrier £ 0.8mg) B LU Te-PYP(carr-
ifer & 0.8mg) O FMABEMAE R~ EigR
(B5R2100% & L Tats)

#mT._MDP nTc_EHDP $mTe. PYP

30 4r | LR | 2R | 30 4| TEER | 28%R0 |30 4| 1EeRY | 2mem

1 | 2.09% 0.98% 0.70% 3.66% 1.517 1.277 2.819 1.869 1.74%
% Po| 2.38| 1.19| 086 | 4.63 | 1.33 | 0.78 | 3.96 | 2.81 | 2.42
¥ B | 3.78 | 4.39| 369 | 0.45| 0.25 | 0.27 | 8.82 | 5.904 | 8.74
B B | 1.15| 0.87 | 069 | 1.57 | 0.66 | 0.87 | 1.20 | 1.01 | 1.33
e B | 0.22| 0.8 | 0.22| 0.05| 0.02| 0.02| 0.32| 0.16 | 0.39
L B | 0.04 | 0.02| 0.01| 0.06 | 0.02| 0.02| 0.05| 0.03 | 0.0
& 30.74 | 35.94 | 30.55 | 28.50 | 28.71 | 29.39 | 30.08 | 30.60 | 29.32

& Bt | 40.40 | 43.57 | 36.72 | 39.01 | 32.50 | 32.62 | 37.24 | 42.41 | 43.97

RIL AMERTTV A > %2~} L7299 Tc-MDP, **"T¢-EHDPE & U°*™Tc-PYPHHAP

R~ DR
T~ZV A Tk 2 — | B
() 1 % 15 & 30 & 60 4
oemT b &ty
$mT_MDP 9.5 % 96.0 % 95.5 % 9.2 %
#9mTe_EHDP 95.3 94.5 93.8 93.7
9mTe-PYP 85.6 83.3 81.9 80.9
”mTCOox - 4.4

A B ’
9mr. _MDP g

c-MDP PIMTC EHDR o |
B1. *"Tc-) YBRAMEAMBE 4 > % 2 ~— } HOBLKIE(A) E20F—} 5 55

7% 45(B)
a Mo " Tc-) BRI b IAMEFE A % ax— D o Te-) LEBRILAMY
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12 9"Tc- ) Y ERRILEWE LU TcOr NMES ¢ 75 (FY) 7 o VEEEEEIZ L D)

#mTc-MDP

$#mT..EHDP

M Te-PYP #nTe OF

5oy i 453 5

% 57.5 7% 5.6 7

#13 "Te-) Y ERLAPO M B P FAER, MIRMAFRL L MM EER (B58%100% &

LEHen ]l gHICHET S%)

# 5 % oK H

30 & 1B 2 BF RS

MR ™ Te Fr 18 %/g) 0.203 0.070 0.055

$mTe-MDP Bk~ %/g) 0.013 0.009 0.009
MR oP T FEAER(%/g ) 0.190 0.061 0.046

M >** ™ T FFAEH %6/8) 0.314 0.074 0.050

#Te-EHDP | M3k~ fI585(%/g) 0.007 0.005 0.005
RO " T e %/g ) 0.307 0.069 0.045

Loy ™ T e FAE3( %/ ) 0.405 0.358 0.280

*"Te.PYP HER~TEE(%/g ) 0.110 0.107 0.110
MRy " Te F7E5( %/g) 0.295 0.251 0.170

£ 13 ICRT T &<, Te-MDP o ##it 30 & it
MER~FE L 7% Te- (LA I35 L 7:°° Tc-MDP
Z100% & L72igA, Ik 1lg 70T 0.013% /g T
Hofle, TOTEFMBERICDH 5% Te- (LATIEAT
SRMERICH B EERL, MBRARFE L 7% Te-
{EAHIMETICH 3" Te-{b&O L Hh 6.4 %
T UMD - o Bk | BRI, 2 BRI I 2 Bk
BizPLEDL 0.009% /g &8~ 7258, Mg o
Te- (LAY IRHNICEPA L LTV AT, M
W TBR I #E L1 Te- (L&D 50 28 & i
BRI A L /2. ®"Tc-EHDP 04 i F 481 30
53, 10ef, 2 BRI T 0.007 % /g, 0.000 % /g,
0.005% /g TH b, MBRADFFFRIEE 2D, I
B CIERICAE L Te- (LAMO &5 2 8141
10 BT TH 7. L L® Tc-PYP i B # iz 30
53,1 05,2 efli% < 0.110 % /2.0.107 % /g..0.110
% /g THD, B 2& &b MEBFFE® Te- L& BE
MELC, TofEiRMiEHo® Te- L&HD 30 %Hi%
TH- 1.

2. IMFEFD®"Tc- (LAMO HAP 8B L UE

B0t
MR Te- (LAY TER B & O HAP &8 ~ft

HT2b0DEGE2HANLEDOTHBH,% 14 IcRT
T &< %™ Tc-MDP i3 #7E 30 2% O M4F ¢ HAP & 5
~NB3.9 BHMTE L, | RIS L O 2 WIRIC B
40.8%, 26.9%icEL L. BMTLEROMET
HBED,FTERITDONE D o 12, 2 Tc-EHDP 04
13°°"Tc-MDP 084 & » HAPHEB L U BB A&
RiPPKED > 7288, 2L LT Tc-MDP 08
LTV, " Tc-PYP DBAEA 2 Fic kB LT
HAP #8% L BRI BERBE L /NS h - 1.

3. HAP 5 B 0381% o M3 D 5347

b2 oV EERRER: HAP & B AU o I 3% o o
Te-{btAMBEDBEMBS vy ~AEALTL 3
DERARISOTH BN, KI5 IRTTEL %" Te-
MDP 13 8% 30 9~ 2 Bflic b2 - T 75 BRI H
g Ny NEE LTV " Te-EHDP =i ##iE 30 43
%1250.2%TH 0, FDORBREHICHE L 7. %" Te-
PYP 38 30 412 67.9 % ThH b, EEFH ISR
L, 2BMIICiE 118 %&E -t TDE DI Te-
D yBREAMIEIHELOD 50 ~ 80 BFFH Y ¥
NRINEBLTWBED ThH - 7208, EEEIC*®" Te- 1L
BYINY v ~EELTVES, b)) 7 o LB
BIC LY —8Hn s v hBRIc & » Ta&ATH




#mTec i) vER(LAYDLEKRNS T & BEREF 859

#14 "Te- ) »BR(LAWRE %O ME T ORGEED HAP K& & 72 (3 BB~ 0%

HAPH&R & 7%
5B
LG NI 30 4 1 BRfE 2 ReH 30 4 1 KR 2 e
BR{Lath
0, 0,
o _MDP 63.9%| 40.8%| 26.9%| s59.1%| 351%]| 20.7%
somp._ EHDP 74.2 62.5 42.3 66.8 54.8 36.7
sm T, pYP 35.8 19.1 9.8 29.6 14.5 7.6

#£15 H A PRRQLESL N M HIZ 315 5" Te- (a4
DY oy g

ETROWM | o 5 1RER | 2 RER

T SR RILA
#UTe-MDP 74.1% | 75.9% | 77.1%
*nTe.EHDP 50.2 | 60.6 |63.2
#mPe . PYP 67.9 |75.5 |77.8

RbDEELONRINLE T TRELHICE SE M-
1.

N-N—go2b 7578 BRALZ<——0D%
—hFIFTSLETIF IS A ERIICFELE. &
O 1E%" Tc-PYP D##iE 30 3120 bDTH 245, A
Ba(17.3 %) DBEHER AT 5 v o7 & & LA R
A& && D (LEFRBED® Te- {b&#h 21.5
% (REIB) £ -tc. BRICEETZEFHLT L
1220 TcOs (REIC) RIBMEEZEH SN BEDATH -
fo. " Tc-PYP DIFA 3% "TcOu & & K EI B ®n
Te-(LAWIE b IcBE | BBRIRICIE & S L, 2
BRI EDFPICED SN 3EES TR/ L7 9on
Tc-MDP & & ¢r*°* Tc-EHDP 0 & ic %" TcO, &
RHIB 0% " Te- (b&MBHThICED Sh 12 Hs,98m
Tc-PYPDIFALD bESITD L, 13 & A & QP
Te ity v2 LA EEE s TV,

V. ®"Te- U VBRIEAMOBEBRERIDE

b3
1. Bo) s s by -32P 8 ko Te-PYP
D HAP #8755 CIL B ~DOR 0 1A &

FIIRTTEL, oy vEEF L) a 3P R
carrier free DB & IF HAPEEB L UER~DE D
RBE U BLETHY, FEEICLSRDAENL. L
» L carrier BSEMT 2 3L COMVAS ZERD L,
carrier BA3 50 mgD & FFHGARIE 3 % BB TH »

fo. $LBOEBEOEF AL LTHEAL - HAP &
REBHERZOMARTCERE CL(ELULTL
fo. ®"Tc-PYP ® HAP ¥ 85 £ B ~DOE D A &
b YERF P YDA PP EICEMLT VR,
2. HAP & & -°°P, &% -%P, HAP & & -**"Tc-
PYP B X UEH - Tc-PYPhr o) vEEF
P ARREBY VB4V P I S O e
Tc-PYP o8
VUBRA A Y P OBEIER ITICRTTEL, &
BRKOBTED Y VERF Y O AENMARVEATS
HAPH &, B & 1o 6 %05l Ui, Chidlis
PEMEBRTE60THAS. Coy vBF L)
LEH 1.0mg T3 30 BRI SER S A, Coy VB
FYUYLADEBMNEL LIRS ERT 2Z 62 E
b, 50 meTid 60 %A HER L. HAP &8 & B
BECEULBFEERL 2. HAP &£ &-°"Tc-P
YP, ¥ -**"Tc-PYP » 5 D #™Tc-PYP 0 fgkd Y v
BA Ay -PPOBEEEOBES I IR CHEL LTV,

z =
1. " Tc-PYP ¥ §t#, **"Tc-EHDP ¥ 5§ £ &
e Te-MDP 7% Gl o i b 3 L E i

1) R=N—su=irrssg

®m Te-PYP S AMER I 6.3%ThH0, &
BRI A S BAL L, 6 B RIS 90.9 &0 - 72,
CORED B IZ® " TcOy TH 7. UL LM
5, **"Tc-EHDP 7E54#& & & 18°°™ Tc-MDP 4t i 13
AREED S BB ETREA SR EAE DT L
ot T@D &S Te-EHDP,®**"Tc-MDP & o &%
Tc-PYPOPREZETHEDOERIHSBEOAK LD
12" Tc-EHDP, **"Tc-MDP %5 P-C-P 0#igEx & - T
WBEDIKL,®"Tc-PYP 2 P-O-POBETH 310
i, U vBE L) v BREOESSTIALTVE &It
HAhhzcBbhbh s,

2) HAP#ERMNEE
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T

front

T

origin

2. HAP #80BBOMMD R~ v~ 2 02 } PS5 0DT 7 F 7500 F—FVF T T A

RI6 o) EEF YT L—YP B LU Tc-PYP OHAPH &Y 5 NS BBA~DI Y A2

DY YN - carvier | M8
(mg) (eammer) w7 16250 0.50 1.0 | 2.5 |5.0 | 10 | 20 | 50
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Cul)BFE)TLE ng
~\\\\\\\\\\\\\f§\ 0 |10 |25 |50 10 | 20 | s0
DB )Y | HAPHR | 6.2 %] 34.2%| 42.0%| 52.0%| 57.1%| 62.8%| 63.8%
24 —3p B | 6.1 | 20.4 | 38.4 | 45.4 | 46.5 | 51.0 | 57.7
HAP#& | 7.6 | 34.0 | 42.0 | 48.2 | 54.1 | 61.1 | 64.2
®Te-PYP
F w21 29.3 | 36.7 | 44.5 | 50.8 | 57.3 | 60.2
o] ATt pyrophosphatase ic & ) MRS 1L 35"& L b
HO — 1u>..o - ﬁ» —~ OH nTV30OT, MiEd o pyrophosphatase iz & ¥ *"
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2. %" Tc-PYP,*"Tc-EHDP # & 05" Tc-MDP @
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N EITFRL B513°° " Te-EHDP i1 13 L A E &5
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U 10 R T &<, carrier BN 2 & 840 &
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2o 7253, Tc-EHDP T3 Z QMRS b » 72, C
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Hob bR -hDT, AiEETE8AbID %
TRHEBTNETHE. WELOTEL, 55 10LE
fop P Te. ) wEER(LAYE 0.01 ng (carrier &) @
HEid carrier K & A BERBURD SN L1z, <
DOEIF0.003mg / kg &S, BGHICEHET B4 53K
H60keD ADE AL 3.2 ngF T carrier © EEE 13
BOWEEASN S BRICEA ST 2% Te.PYP
FobiElNA 7RI ) CEER 20 ng, *°Te-
MDP,**"Tc-EHDP # » Mg 1 /54 7 AHi#y 5 ng @
MDP £ 7212 EHDP #&ATHD, WIFhoEa b 1
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Study on In-Vivo Distribution of Bone Scanning Agent, snTc-Labeled Phosphate Compounds
and a Mechanism of Their Bone Accumulation—Tetsuo Takeuchi, Department of Nuclear Medi-
cine, School of Medicine, Kanazawa University, Kanazawa 920, Japan. J. Juzen Med. Soc.,
88, 849866 (1979).

Abstract Recently for the bone scanning have been developed the phosphate compounds
labeled with *"Tc, radionuclide having physical characteristics suitable for scanning. Among
the compounds, *"Tc-pyrophosphate (for short PYP), snTc-ethylene hydroxy diphosphonate
(EHDP) and °*"Tc-methylene diphosphonate (MDP) have spread in clinical use resulting in an
excellent outcome. It has been already known that the in-vivo distribution of these phosphate
compounds varies subtly with species and the mechanism of bone accumulation has not been
fully understood. The present study was undertaken to determine the in-vivo distribution of
muTePYP, “"Tc-EHDP and “"Tc-MDP and to explain the mechanism of their bone accumu-
lation.

In radiochemical stability test performed prior to animal experiment, o Tc-PYP preparation
proved to be slightly unstable but the remaining two were very stable. Even by adding serum to
the preparations, **Tc-EHDP was most stable followed by *"Tc-MDP and *"Tc-PYP.

In the experiment using normal rats, about 30% of the administered dose of *"Tc-MDP,
s Tc-EHDP and " Tc-PYP has been found in the bone 30 minutes after the iv. injection and
even two hours later the accumulation in the bone remained almost constant. The accumulation
in the soft tissue was extremely small and the majority of the fraction not accumulated to the
bone were excreted into the urine. Among three preparations, s"’"‘Tc-MDP and *"Tc-EHDP
showed low accumulation in the soft tissue and especially *"Tc-MDP disappeared from the soft
tissue in a short time after iv. injection. On the other hand, the soft tissue accumulation of
snTcPYP was much greater than those of the other two. A carrier effect was noted in the
snTc-phosphate compounds, especially remarkable in #mTcPYP and **Tc-MDP. The carrier
effect was characterized by the increase in hepatic and splenic uptake of the preparations. In the
peripheral blood, iv. injected *"Tc-MDP and #n Tc.EHDP remained for the most part in the
plasma fraction and were far less attached to corpuscles while ®**Tc-PYP was attached to corpus-
cles in a considerable amount and tended not to be released from the corpuscles.

From the above-mentioned results, *Tc-MDP is considered the best bone scanning agent.

With the experiments using *P-labeled bone powder, hydroxyappatite crystal and pyro-
phosphate, it became clear that bone accumulation of *"Tc-PYP was based on the exchange
reaction of its phosphoric acid radical with that of bone mineral. And this mechanism would
hold good in the case of *"Tc-MDP and *"Tc-EHDP.




