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Fig. 1. Mean retention values of '®Yb and

%Ga in tissues of rats with Yoshida sarcoma
after the administration of a mixture of
'®Yb-citrate and ¥Ga-citrate.

¥Ga-citrate

19 Yb-citrate

b
E~3

0o
e
%
2
[
=1

mig

1.5¢

—

1.9

e
@

Percent dose of administration per g tissue wt.
] s
&
g

Hours after iv. injection

Fig. 1 o, E#IC "Yb, "In-citrate 58 0 &
D% Fig. 2 mRLt. Fig. I obhdiric, &
BAGARTIE ®Yb, YGa 123, 245EH T HEH & <
BOL T, 48, T2BETIR ®Yb o F 0%
NED ot ChEHL, M. BEI’ YD A
FBIONSC, CTERUBMUBTREEASEAD O
BWRETH- 1. TR, BES “Yb 0 F A h
moleh, FICBRE PYD OFMBP RO KREL, B
B o MYb K&, 1.

®Yb, "In-citrate 5B IcoVWTE Fig. 2 2R
Licds, ®Yb koW Fig. 1| oA L 12 IFE#
TH-1. "In TREBEGARIE YGa,"™Yb & K &
BHEEGZOVH, HAEE ®Yb Lo kX<, YGa &
BIFELC, MmE ™Yb Lo K%<, "Ga & 131
HULThy, BRI IED In BEETSH -
o, RORUZHIRET "Ga £ b Sim/h& <,
IBEMRDTSH - 12,

EE/ RESBIA—L  BEE v 5557 4T
BHBET I nicil, BEROTXAR IS HE
BHEEAR0AETNE L LB, BEHEETE
HMBLOAEBECNOAZNEIDEVI ENEET
5. Fig. | oBEBE*BEEHBH T - B %
'®Yb, "Ga o EhEFNIL>VT Tablel KR L 2.
B Fig. 2 0 EBEE2 R EHBEM T - @ b
Tableliz/RL 1. Tablel kxdT & ®Yb T
g/, BE/BA—IIREC, & Iic24BmLL
BTEHEFCKREL -, ChicBE L TRILHEGT
HELTBOHS "Ga TRIZEDIIMS LB Y,

Fig. 2. Mean retention values of '""Yb and

"In in tissues of rats with Yoshida sarcoma
after the administration of a mixture of
Yb-citrate and 'In-citrate.
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Table 1.

%

B

Tumor-organ concentration ratio in case of the admin-
istration of a mixture of "™Yb-citrate and ¥Ga-citrate and a mixture
of '"™Yb-citrate and "'In-citrate.

3hr 24hr 48hr 72hr
L T/Bl 2.6 0.5 43.2% 6.1 41.3+ 273 43.6% 17.9
T/M 10.9% 3.1 24.0% 0.5 28.0 £ 19.2 17.9% 7.2
169Y b-citrate T/L 1.4+ 0.5 1.5% 0.3 1.4% 0.7 1.1+ 0.5
T/K 0.6 0.1 L1+ 0.1 1.0+ 0.6 0.8% 0.3
T/Bo 0.4% 0.1 0.4% 0.1 0.2+ 0.1 0.2 0.1
T /Bl 0.5+ 0.1 51% 1.9 6.7+ 9.8 153+ 2.3
T/M 2.9 0.7 6.1+ 2.0 7.3+ 2.8 6.5% 2.7
Ga-citrate T/L 0.8t 0.4 0.7+ 0.2 0.6+ 0.2 0.4+ 0.2
T/K 1.4* 0.4 1.3% 0.2 1.0t 0.2 0.9% 0.2
T/Bo 1.0x 0.2 0.7+ 0.3 0.7+ 0.4 0.7 0.2
T/Bl 1.4+ 0.3 51.8 £10.4 50.9+ 11.3
T/M 10.9% 2.4 42.8% 9.3 37.1% 9.4
1®Yb-citrate T/L 1.6 0.2 1.8+ 0.4 1.6+ 0.3
T/K 0.6+ 0.1 1.0 0.2 0.8% 0.1
T/Bo 0.5% 0.1 0.3+ 0.1 0.2 0.03
N T /Bl 0.4 0.1 3.5+ 0.5 6.4% 1.2
T/M 6.6t 0.5 7.6+ 3.2 7.1 2.2
Min-citrate T/L 0.8% 0.1 | 07=% 0.2 0.8% 0.1
T/K 0.5 0.1 0.4% 0.1 0.5% 0.1
T/Bo 2.8+ 0.9 3.1t 1.1 3.7t 2.3
T : Tumor, Bl : Blood, M : Muscle, L : Liver, K : Kidney, Bo : Bone
~f. Mn BED2I~JBERES -1, BETH ODT¥GLBB L. BEKE L IHE L 630,000

Y 130.5%LU T E/ME<, Ga, "In 13 1 ~2%T
., BEMNICHAOERARLE. 8T '%YDb
BERSTI~40%BHBWMAEHN, Ga 112D FIF¥
BNTHofeh, "In BEFEWHS L, YD 0 3EFEL/
10TH - 1.
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RS S » bz hEnERL, UBEBRICE Y & -
VaYrt-y -4k yvvFr—varvrarts
(Nuclear Chicago ##%. Pho/Gammall)T 5 »

count T, BE&KIE'™Yb, YGa, "In 25 L 1
55 e LT ERENIN2ED, 284.8F0, 188.9F T
Bot. BRI Fig 3ERT LR (TAES
®T, K (B) HEWTHBH, ™Yo EHE B
WIc£ <, Ga, MIn HESE B bH BN, KM
BOHENE LA M1,

. '®Yb, “Ga, "'In OEEELAZE & HE/ &S

— o sHikE

1. ZRHE L HE
ER#MB LT “Yb-citrate E§#E. “Ga-citr-
ate AH#, "n-citrate ZHKIRT. | DFE

BUTHYLLbOEEALEL, 5+ ILR5RBS
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Table 2. Mean retention values of '"™Yb, “Ga and '"In-citrate in
tissues of rats with Yoshida sarcoma.
Blood | Muscle | Liver Kidney | Spleen | Bone Tumor | Total
3hr| 3.9% 5.4% 4.1% 1.2%| 0.4%| 32.7%| 1.7%| 49.4%
! hr .2 . . 1.2 ) at 1. .
19 L itrate 24 0 2.5 3.8 0.3 38 7 47.8
48hr 0.1 1.7 3.1 0.9 0.2 42.0 1.2 49.2
72hr 0.1 | 18 2.9 J 0.9 0.2 | 40.0 0.9 | 46.8 l
I B S — S I S I _ i ;
3 hl’W 17.3 17.1 6.3 0.8 1.0 1 11.5 1.5 55.5
67 . 24hr| 2.2 10.4 8.9 1.0 1.5 20.9 1.8 46.7
Ga-citrate
48hr| 0.6 7.7 9.3 1.1 1.6 21.3 1.4 43.0
72hr| 0.5 7.5 9.9 1.2 1.9 16.6 1.3 38.9
3hr| 22.6 8.0 6.0 2.5 0.9 4.8 1.7 46.5
| "n-citrate | 24hr| 3.0 8.5 75 | 3.0 1.3 4.3 2.0 | 20.6
hr . . . .
;'48 1.6 8.5 7.0 2.8 1.4 4.5 1.9 277*1
Fig. 3. Scintigram of Yoshida sarcoma-bearing rats at 24 hours
after i. v. injection of '™Yb-citrate, ¥Ga-citrate and ''In-citrate.
T : Tumor, B : Bone.
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Fig. 4. . Tumor uptake of '™®Yb-citrate, “Ga-ci-

trate and "In-citrate at 24 hours after i. v.

injection.
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Table 3. Corrected uptake rate in tumor tissue of '™Yb and ¥Ga,
and tumor-organ concentration ratio in 4 strains of tumor-bearing
rats and mice.
corrected
hr |(Brake miel 1/ T/M T/L T/K T/Bo
tumor
3 11.11+£0.17/ 0.4* 0.1{33% 1.4/ 08%x 0.2 1.2%*0.3 | 0.9 0.2
‘é‘ ¥ Ga-citrate 24 11.72+£ 0.45| 6.6 £ 2.6{13.1x 7.8/ 0.8 £ 0.2 1.5£0.4 | 0.9£04
5
%3; 48 11.27£0.32|16.5% 5.7 7.1+ 2.6{ 0.5% 0.2 ‘0.9 £0.2 { 0.6£0.3
© 311.36+£0.22| 1.8% 0.6(10.1+ 2.6/ 1.4+ 0.4/ 0.6 £0.2 | 0.4%0.1
‘% " Yb-citrate| 24 |1.27 £ 0.3945.9 £14.8(30.5 £17.3| 1.7 % 0.6] 1.1£0.3 | 0.3 %0.1
. 48 11.19% 0.56/56.6 £33.6(35.5 £14.9| 1.4 % 0.6/ 0.9%x0.4 | 0.3+0.1
< 3 11.36x 0.26’ 0.8%x 0.3{33% 0.7/ 1.0x 0.3/ 1.6+0.3 |1.2%x0.4
1% Ga-citrate| 24 10,99+ 0.18) 4.5+ 1.3/ 3.9% 1.5/ 0.5+ 0.1/ 0.8£0.2 | 0.6 +0.2
g 48 |1.01£0.0711.3 % 1.6{49% 1.1 0.3%x 0.1/ 06£0.2 | 0.9£0.2
. § 3 10.65£0.09 20x 0.7/89%x 3.0/ 1.0%x 0.1/ 03+£0.1|0.2%x0.05
T%‘S mYb—Citrate 24 10.890+ 0.21]42.1 £14.3(17.3 £ 4.2| 1.3 % 0.4| 0.6 £0.2 | 0.2 £0.07
53 48 |10.87£ 0.53|50.7 £ 9.1 27.7114.1‘ 0.9+ 0.3/ 0.7%£0.5|0.3x0.17
3 11.02+x0.22 0.3+0.07] 26%x 0.5/ 09%x 02/ 1.3+03 | 1.2%0.1
# Ga-citrate 24 11.3820.10/ 2.2+ 0.4 56% 1.8/ 0.7x 0.2/ 1.4£0.2 | 0.7%0.2
§ 48 1.6 0.17| 7.6 £ 2.8| 7.9 4.8/ 0.5 % 0.1l 1.1£0.2 | 0.7%0.1
g 3,0.85%0.21 07+ 02]25% 06]1.1% 02/ 1.0%x0.2 | 03=%x0.1
S [ Yb-citrmte 24 [0.92+ 0.14/23.3 % 3.6/10.2+ 22| 1.2+ 0.3 1.4+0.2 | 0.2£0.03
3 48 10.74%£ 0.21{42.6 = 9.4|11.7* 2.4| 1.0£ 0.3] 1.1 £0.2 | 0.1£0.04
7 Gacitrate 3 10.66+£0.11] 0.4 £0.05| 1.9+ 0.4| 1.0x 0.2] 1.1£0.3 | 0.7%0.2
- 24 10.81%0.18/ 26 = 0.9] 6.3+ 0.6/ 0.4 % 0.2/ 0.6 0.1 | 0.6 £0.2
’E’ g @0y o) 3 [085E0.24) 14 03/ 6.4% 28 15% 0.6 0.6£0.2 | 0.3%0.07
| s 24 10.93+£0.15(35.9 £15.2(21.5 £- 4.7/ 1.6 £ 0.5/ 0.6 £0.2 | 0.2 £0.02
T : Tumor, Bl : Blood, M : Muscle, L : Liver, K : Kid-

ney, Bo : Bone
As body weights of rats and mice are very different,
uptake rate in tumor tissue was corrected by the foll-
owing formula:
“corrected uptake rate (%/g)"=uptake rate (%/g) in tumor
tissue X (body weight)/100
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—H., EB/HA—L ®Yb Bk shicKE L,
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ROBHBELH -1,
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Fe g% / 10 ik

E
g VA

FEE/BE—HiE ®Yb 0F

DEI ®Yb H Ga kit xTEDL ST AT
WA, FLE-TVELEKETEDLT LB,
Table 3 D REHD '"“Yb D% “Ga DiE T - -
i (e AEEEAEIZ>VTREE, "Yb 0 3w
%o EHIARTH 51.36%/g% "Ga © 385/ %
OEBHCARTH 51.11%/2TE - 18, 1 "Yb
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Table 4. Comparison the values of '™Yb with the values of ¥Ga.
| [
RS1of uptake \
hr rate in tumor T/BI T/M T/L T/K T/Bo
3 1.23 | 4.07 | 3.09 1.78 0.50 0.48
Yoshida sarcoma | 24 0.74 \ 6.95 3.02 2.13 0.73 0.33
48 0.94 3.43 5.02 3.00 0.97 0.50
Walker 3 0.49 2.36 2.70 1.03 0.15 0.18
carcinosarcoma | 24 0.90 9.44 4.39 2.51 0.78 0.40
256 48 0.86 4.48 5.67 2.62 1.10 0.27
{3 0.83 1.97 0.9 1.16 0.73 0.23
Sarcoma 180 | 24 | 0.67 10.67 1.82 1.64 1.00 \ 0.21
48 0.59 i 5.60 1.48 2.08 0.96 0.20
, 3 129 | 341 3.29 1.53 0.56 0. 40
Ehrlich tumor
24 1.16 I 13. 59 ‘ 3.42 3.81 1.03 0.32
T : Tumor, Bl : Blood, M : Muscle, L : Liver, K : Kidn-
ey, Bo : Bone
Relative superiority index(RSI) were calculated by the
following formula.
. Relative superiority index(RSI)=(the value of '®Yb)/(the

value of ¥Ga)
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ME—HEOFRb1.0ULETHED, &2, 4885
MERKEDh -1, EB/HR—HiE Sarcoma 180
BHEER/NSC, 20 IBRME»0.96& i/ v
N, zOMEVFN 2.1 ETHY, EE/ME—H
EEBICIDESS BYb ST chT . BB/
B —t i3 | {EH Walker carcinosarcoma 256 @
JEERIEDL.03TH b, BEEH Ehrlich #0248
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THO, EH/ER—HLELENCAZLE BYD 0K

BRPLE->TVWEELIThH-1. B/ BE—HLIES
NEMNEOBEMREDN0.5TH b, KEIH0.4~0.2
Offichd b, BHohiz ®Yb OoFME-TVR.

V. '®Yb, “Ga, "'In OREADHRM

1. EBME B L UHE.

EHSY  FEI2L26g0F YV 9 KT o b iC
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1.
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(GHTEB). REHEHHL, UTFRI. 20 K&K
BUTHEEK lghicashs ®Yb 840 ¥'Ga
DEREBINT 284 %EH L. "n-citrate &
Hikic>WTid ®Yb, YGa-citrate BAEGHED B
BLERICEHL, BBMABEHEH L0, 15
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'Table 5.

%

LY

Mean retention values of ¥Ga, '™Yb and "In in infla-

mmatory tissue of rats and inflammatory tissue-organ concentra-
tion ratio at 24 hours after i.v. injection.

%/g Infla /Bl Infla /M Infla/ 1, Infla/K Infla/S Infla/ Bo
%8Yb-citrate|0.39 £ 0.09/21.6 £ 6.2 [17.2+ 5.7 | 0.9£0.2 | 0.5+0.1 | 0.8 £0.2 | 0.10.04
# Ga-citrate|0.56 £ 0.08| 4.6+ 0.9 | 7.2+ 1.8 0.5£0.1 0.8£0.1 ]0.3£0.1 | 0.4%0.1
M- citrate |1.25 £ 0. 16 3207|3719 |06%01 |03%01|04£01 | 19%0.1

Infla : Inflammatory tissue, Bl : Blood, M : Muscle, L.: Liver,
K : Kidney, S : Spleen, Bo : Bone.
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Abstract

The tumor affinity of ™Yb-citrate, “Ga-citrate and "In-citrate was examined by
using Yoshida sarcoma-bearing rats, and the affinity of these compounds for in-
flammation was also tested using rats with inflammation induced by croton oil
injection. ‘

In this investigation there was no great difference of the uptake in the tumor
tissue among these compounds. But great difference was observed in the retention
value in the blood and uptake rate in the bone. ™Yb-citrate was cleared rapidly
from the blood and was taken mostly into the bone. So the retention values in
the soft tissues became very small. On the other hand, "In-citrate was slowly and
slightly taken into the bone from the blood, so the retention values in the soft
tissue remained relatively high. "Ga-citrate showed the intermediate value between
the bone uptake rate of "™Yb-citrate and that of "In-citrate. In the following ex-
periments, '®Yb-citrate and "Ga-citrate were compared in four strains, Yoshida sa-
rcoma, Walker carcinosarcoma 256, Sarcoma 180, and Ehrlich tumor. The uptake rate
of ™Yb in tumor tissue was much larger than that of “Ga in Ehrlich tumor-bearing
mice, but the value of '®Yb was slightly smaller than those of “Ga in Yoshida
sarcoma-bearing rats, Walker carcinosarcoma 256-bearing rats and Sarcoma 180-be-
aring mice. Tumor to organ ratios of '"®Yb, which were most important for tumor
scanning, were much larger than those of Ga in all four strains except tumor
to bone ratios of '™Yb.

From the above-described facts, it was shown that "Yb-citrate had a stronger
tumor afﬁnify than “Ga-citrate and that the tumor affinity of ™Yb-citrate was similar
in these four strains of tumor -bearing animals. And these three compounds had
a relatively strong affinity of the inflammatory tissue.




