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P AR, BRMICHE SN, BETS —MMWEE R+ » VHI & UTHE b < BRICEHS
NTN%, Lrl, 2OEBERERFRELADO R X HFRINE  ORFBFEESHTH
B8, REZFHR@BRg stz

FEE LI 20D XEREEFEORE 21TV, BEMIEZ AV iz in vitro DERRICH W TCHE
BAED “Ga ik 39 MiE, transferrin, HH{LE 2 8 (FeCl ) OB ® %585k L, trans-
ferrin OBIS L 12 “Ga OERBF DAL 5T Ga complex ® S U ZH#FE S ZEATH
270 comTieBLTIE, EEEIAD “Ga ERIck LIFTHEER b U9 4 (ScCl), 3
BUttE Y = VB A Y v A (stable Ga) O % FeCl, A E BT LicEh, “Ga ©
complex & U TOEFRDIF % R A 1245E % RN 3,

2. ME&KXUHE

EBu LA U EBMigi: HeLa S3 T, 10% fetal calf serum (FCS) #2¢ minimum
essential medium (MEM) AR TH;EMERF L7z HelLa S3 @ “Ga uptake % #iliEd 2384
1wid, FCS % iz MEM only i€ human transferrin (Tf) %4 0 R i 4 7252 #irh
HBHVIIEFAMBATHAEL 720 Tf 1390% L E iron free @ $ D % A 7z,

HeLa S3 it#5i7 % “Ga uptake i€ &i¥d FeCls, ScCl,, stable Ga dE#OHE 1L, 5
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Fig. 1. Binding of %’Ga to various concentrations of human transferrin.
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e U1 5 Vi o T o 7ro BBEET 3L, Hela S3 #752F 94 bw—LiTE XA

% 20 ~ 24 Ff incubate U7, Tf 2EADEBICEATE MEM & %13 100% A LB
R Z#L, “Ga % 1xCi/ml medium DEEITATZ. & 5z, FeCls, ScCl; & 3t
stable Ga % 0~ 107'mM OEEICINA, 24K incubate L, #ifgrdhd “Ga uptake » HlE
Lt

Ga & Tf &AW AME & DFEEEIL, e —X[E%2 D 2 EHEITicE > TRET LI,
SR BT OB E b el Lis 5 e > Tfio 2o T2b 5, Hela S3 @ “Ga uptake
DOYIE & A—%Mic T 25t MEM g icid AmiEAi “Ga & FeCl;, ScCl; & % i
stable Ga %#fn4, 24M[ incubate U7z, Z0%, ZOHEE 1ml 2o —X - Ny 7D
Az FE#EL, MEM 8 méiTxfL T 4C TURMBIR L Ico ZDHK, Ny 7O ESIIOMEM
Ao “Ga OftgtEERBElEL, Tf d 203 AMBEFES L2 “Ga(Bound) & 4L T
free @ “Ga (Free) 0#l&% § L ¥ 1,
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Fig. 2. Effect of various concentrations of human transferrin on “Ga
uptake by HelLa S3.
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Fig. 3. Effect of various concentrations of FeCl; on ’Ga binding to transferrin (A)
and “Ga uptake by HeLa S3 (B).

Fig. 81z “Ga & Tf O#54 (A) 3 L * HeLa S3 @ “Ga uptake (B) iz % X33 FeCl,
DR % HE U Bfi 2 R U o, BT X - TRIE L2 “Ga D& DORE (A) T3, M
EM A 1004g/ml @ Tf &N 3354, FeCly; OEED 0~10"mM it T “Ga & Tf
DRG0 LRERD bitz, FeCly OEE2 1072 mM ictgnd s &, “Ga & Tf s
DECHD UTzo UL, FeCly OE%2 107'mM € & Sd 2 &, BNy 7 O
CHE D "Ga DEIGIHAES TNz, Chud, “Ga & Fe M¥envo—XE2FRBL
75 complex ZERT B0 EEL 51D, MEM only At Té, FeCls DEEH 107
mM ) ET “Ga-Fe complex SRR 34, B/ Ny 2is E5 “Ga OHIEHBHEMU Iz,

—7%,HeLa S3 ©"Ga uptakemgad(Bycid, Tf % 100xg /mIDEEICE AT MEMAITEN T,
FeCl, OEEEDS 05 510 MMz T “Ga uptake (2R T 2H AR 6511525,
107'mM TIIEBCHEML 7z, chid, FeCls OF5ic &b “Ga & Tf D& §505,
—75 FeCl; oEEo#iNE & 12 “Ga-Fe complex 2SR S AVHIIGICEL D AZ N TN B 3 D
t#Ez 5%, MEM only 1 ¢ % “Ga-Fe complex OJZf% & HeLa S3 @ “Ga uptake 1348
BIL, FeCl; OEED 1072mM L) Tid “Ga uptake (33ZFITIEMU 12,0

Fig. 4 iz Fig. 8 L AELEMET, “Ga & Tf OFES (A) 3 L HeLa S3 @ “Ga uptake
(B) ek X133 ScCls DR B LIckiE2 R Uz, “Ga & Tf OfE&EORKE (A) T,
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Effect of various concentrations of ScCly; on “Ga binding to transferrin (A)
and ’Ga uptake by HeLa S3 (B).

FeCl; & &RkRIC, ScCls o5& h “Ga & Tf OFEEREADT %05, —F ScCld
BEOHEINE & $1C “Ga-Sc complex DIEMR A 541z, HelLa S3 @ “Ga uptake o #
7 (B) ©8, ScCl; off#id FeCly; &3 ERABE2MEAM%ZR LIz, T28bb, ScCl; 0 5ic
&b Ga & Tf OFEEVPERTHL L TORI b 5T, “Ga uptake (22 & A EE (L
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Fig. 6. Relationship between %’Ga uptake by HeLa S3 and concentration
of ¥Ga-Fe or “Ga-Sc complex in MEM.

Table 1. Effects of FeCl,, ScClyand stable Ga on ¥Ga uptake by
HeLa S3 and ®”Ga binding to human serum.

%”Ga uptake by HeLa S3 57Ga binding to serum
(% dose /108 cells) * ( 9%) **
human serum only
(control) 0.47 4+ 0.07 97.4
+FeCl; 107 *mM 0.43 + 0.07 97.4
107 'mM 1.48 + 0.24 28.0
+ ScCl, 107 ?mM 0.52 + 0.08 95.8
107 'mM 0.94 4+ 0.10 43.4
+ Ga - 107 2mM 0.37 + 0.03 93.7
citrate 107 'mM 0.47 4+ 0.03 25.9

% The values are expressed as the mean of + standard deviation for
4 experiments.
%% The values are expressed as the mean of 2-3 experiments.
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uptake & DBIRZHET LIcRER R LI, 22D Y X3 6553, complex DA
& HeLa S3 o “Ga uptake DOFICIEDOHEMED b, £72, “Ga-Fe complex & “Ga
-Sc complex Dz “Ga uptake T3\ BZEIZRD bNILHh - T2,

Table 1 iz AI#E 100%ic3s13 % HelLa S3 @ “Ga uptake % L “Ga & AIMiE & DS
i & 1x3 FeCls, ScCly, stable Ga DF# 2 HE LI 2R Uiz, “Ga & MiBOMKER
FeCl;, ScCls, stable Ga ® 10 mM 0 5t X h ZEBHHA L1ze L L, Hela S3 o
Ga uptakeiz FeCl;,ScCl; @10'mM o# 5 &L b controlic L UIEMML TH b, “Ga @
complex PG5 L T3 D LHEERIIN S, —75, stable Ga O# 5T &> T “Ga uptake
RN 2EA%ZRI Sh - 12,

4 E =

Ga DAAKASY DS carrier & LT stable Ga DFEAEDHHIC & > TR L EE»Z1T,
e BB T 12 “Ga @ uptake DS T B C EDLFIH HHBNTLS  Ud L, Hayes
513> stable Ga @ »b b iz Sc ® Fe 285 L Baicid, ERKEHED “Ga uptake
IR T %05, O “Ga uptake 3D Lig R4 LT %, stable Ga ® Fe, Sc O
L, EERic#E 3Nz “Ga @ transferrin (Tf) ~OfEES 2 RGICHET S EEZ L6013
TEdB, ARCDE HIT "Ga DEKNAIICHA BB RicHo &0 5 MBI, “Ga @
S EERF 2 T 2 L CEETH %,

#EH 5139 TCIT in vitro DEERITH VT, “Ga OHEBMIE~DERIT Tf I3 MEEIERE s “Ga
@ complex DBIS Ut EFHHAET 5 TAEE 2 8145 L T & 72" DBIZETIZ, € D “Ga-com-
plex &5 HEFIC & - T, stable Ga & Sc, Fe @ “Ga DB~ DER~DHBDER
PHRPATE 20E» 2RI LI,

MEM Az 13 2 EE T3, FeCls & ScCl; o511t X b “Ga @ complex M ah,
Z @ complex DAk E Hela S3 @ “Ga uptake (3 & <#BIL 7z, —75, stable Ga D5
T3 complex DA D 519", “Ga uptake DIMIBH b7, LI - T,
BEINIHELE “Ga © complex RO FEN, “Ga DEKRNSITCAKELIFHELTVE 0
LEZx2 505, Hayes 65)@, “Ga (ZEBE free “Ga F 7213, M52 /7 FEOBLE
BUT “Ga O TEBMTIEHEL TV D, Lo L, EALOEE» S, DL d in
vitro iZ 3Tt free YGa OEBEME~DERIZ D, YGa-Tf F 7212 “Gacomplex &1 5
BTEBELTW2DEELLN .

72120, in vitro OEEFERD SE B ERNZEEZ2HT 2 ICSELXORE»H 2 & 2%
Al iuEe 5, 25 bH 5, HelLa S3 @ “Ga uptake 25z k&2 5 Tf A 12 504g/ml
EAEERMER L b 2 K0, F72, YGa DEBMEADER® “Ga-Fe complex DFEARIZ
55 HOPR D 75 O M M DREOBUN I & > THBEZ 1 127 Z0fly, MRS~ Ol
DR, £ % “Ga OEBFHEBNDERRZCOEFR I->TEH IV T 25
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DBdHb, LI T, in vitro THLNIFERZ VAT L T in vivo DEBEFEN DT %0005
SHEORELFHETHDHEEADND,

AFFFUC BT, EERIGEN—2DEF M E LT, AR 100%Ficit 3 HelLa S3 0
%Ga uptake ¥ X Of “Ga & AIMEDFEEICH Li1x 9 FeCls, ScCls, stable Ga @ &0 Hisg
2iTo1, “Ga & AMBOKEITTHOEE WP Lz, “Ga uptake (& FeCl;, ScCl,
PHEI LD LAHML, stable Ga RS TREMUAD» 10 Lo OREED S b,
FeCl,, ScCl; o# 51T & 3 “Ga uptake DM 12 “Ga @ complex DRSS L T3
borEZLN, “Ga OEMEFIE T 3 L8 Tf receptor DS L2 DDA 53 “Ga-
complex 3 BI5 L 7z multiple Zc 3 D EEZ AL 5N 5,
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