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B, bRETHIELED > bEFMACHER ST
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B3R HE~ v 2 (DDN %) OKEEHIC = —
W)y e EAERBE LT, 10BEHOE®EY v 2 % v
7o, 1BESPLYE LTHEREIZ 1YbCly (FLAUHE 447.3
mCi/mg) %#5 10 pCi WEH LT, BEFMICHR, #Erd
D 189Yh HifiER v v FL—v 3y - hy L 42— THIE
Liz. ZOMRIEEL, K1 Tbhs. BEFDE L T488
M TIc# 30% 2gEtsh, 2ok icditsh
3. £, ROLOHEEIEICEISOHRLIY b %
{, ¥4~5fETho7z.

oOF, AT LR ERECEETHHH, (1)
169y b-citrate (HLitaEr: 981. 8 mCi/mg), (1) 169Yb-
citrate (= carrier & LT YbCl; (Yb & L T#0.5mg)
MMz 7z% @, (W) 189Yb-citrate iz CaCly, (Ca & LT

Table 1. Excretion of ¥YbCl; in Ehrlich’s tumor-bearing mice
(number of animal is 5)
Time 6 hrs 30 hrs 48 hrs 72 hrs 96 hrs 120 hrs 144 hrs 168 hrs 216 hrs 264 hrs
Urine 21.45 24.82 25.36 25. 88 26.04 26: 31 26. 48 26. 59 26.70 26. 88
Feces 0.63 3.79 5.12 5.99 6.43 6.75 6.93 7.08 723 733
Total 22.08 28. 60 30. 48 31.87 32.47 33.05 33.41 33.67 33.93 34.21
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PCniE s~ v 2 DOIEPECES LT, R/ &[RRI R
iR, ¥mrbo 189Yb ofEiEE LS. ZofRERE
£ 2,K 2 () Tha. FshcHlt & h b 19Yb ik
(1) () (1) PIETE . Tabb, (1) ZH50H
RIT55% 7%, (M) 1x#922%, (0) x3%&7Y, car-
rier & LT YbCly &Mz 7cd o s PR v,
%7z, CaCly ##EMNZ 7 (I Emxzv (1) 2k

Presented by Medical*Online



28 B E ¥

10% 15 (1973)

Table 2. Excretion of 18Yb-citrate in Ehrlich’s tumor-bearing mice

(number of animal is 5)

Time 5 hrs 10 hrs 24 hrs 50 hrs 72 hrs 96 hrs 168 hrs 216 hrs
Urine 0.13 5,20 5.74 9.90 10.07 10.19 10. 28 10.37
I Feces 0.00 28.06 35.83 44.75 45 04 45. 20 45.41 45.58
Total 0.13 33.26 41.57 54. 65 55.11 55.39 55. 69 55.95
Time 5 hrs 10 hrs 24 hrs 50 hrs 72 hrs 96 hrs 168 hrs 216 hrs
Urine 0.10 0.18 0.25 0.74 0.78 0.81 0.88 0.94
I Feces 0.00 0.35 0.79 1.85 1.94 2.01 2.32 2.41
Total 0.10 0.53 1.04 2.59 2ol 2 2.82 320 3.35
Time 5 hrs 10 hrs 24 hrs 50 hrs 72 hrs 96 hrs 168 hrs 216 hrs
Urine 0.15 0.99 1.81 12.41 13.20 13.97 14.55 14.97
I Feces 0.00 0.84 1.68 9.76 10.98 11. 69 12.18 13.83

%
40
30
17 T : Total
= F ! Feces
U : Urine
10
e e &)
o~
P
&
6 30 48 72 96 120 144 168 216 264
hrs
Fig. 1. Figure shows the excretion of 18YhCl;

(specific activity: 447.3 mCi/mg) of the data
of Table 1.
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PMZHEELZONK 2 (b) Tha. (1) BEE¥EH,D
OHERIRE D ST E . (D) BT RE)
LOPMAEL YV LE . Thbb 1Y oL,
carrier DFEAE, Ca ODFMEL XIc Xk - T, 10Yb ok
PBIEEIZZLRBDTHS.
IhLORFOMBE~Y Y 2 2 Bk (HEEHLTIH
B) ZBLT, #ME0 19Yb OMEtEER HIE L 2kE

(% of injected dose)

RPE3THD. FNICEREA TS 19Yh o&iT
(1) (m) (I) DIFTE L 72 ) HEkDRER L% 12 72 -
Tws. (1) BTE, B HEoETH b, (1)
T, 5, FEoOMETHY, () Bcid, §F
f&, REEONEC 19Yb A YRAER TS,

(2) %Yb DfEE~DHY AL

(&) ZEHA—~bIOA5 54

19Yb DEARHELLR % 72 ® 1T, 18Yb-citrate

Table 3. Concentration of %Yb in tumor and
in other organ tissues in I, IT and III groups
of Ehrlich’s tumor-bearing mice of the data

of flgure 2, at 9 days after
intraperitoneal injection

I I m
Liver 3.93%/g 16.02%/g 8.12%/g
Bone 8.21 1.67 13.31
Tumor 5.49 0.35 6. 60
Spleen 1.02 41.22 6. 83
Kidney 1.74 2.38 3.70
Stomach 0.81 31.37 3.06
Intestine 0.53 5.64 1. 50
Heart 0.68 4.38 0.53
Total 22.41 103. 03 43. 65
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60
1 (T)
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40 4
40
F ! Feces
% % o (T) U : Urine
_____ L % 304
l(")’
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(a) (b)
Fig. 2. (a), (b) Figure shows the excretion of I group (1%°Yb-citrate specific activity:
981.8 mCi/mg) II group (1¥Yb-citrate containing YbCls 0.5mg) and III group
(169Yb-citrate containing CaCl; 0.5mg) of the data of Table 2.
67, 169
Ga Yb
VERTEBRA CRANIUM CRANIUM VERTEBRA
-
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e o\:f X% ELs 4 :,3‘
NS e
LIVER \ TUMOR
INTESTINE HEART
LveR LUNG INTESTINE
FEMUR

LUNG
Whole-bedy autoradiogram (87Ga) of mouse bearing Ehrlich’s tumor was taken
‘Whole-body autoradiogram (169Yb)

TUMOR

48 hours after administration of 6’Ga-citrate.

of mouse bearing Ehrlich’s tumor was taken 48 hours after administration of

169Yh-citrate. Note excellent skeletal definition in (1¢*Yb) compared with (6’Ga)
“Ga 1XH, B, FFIE,

Fig. 3.
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B L ECEEIC L ERLTY528, 19Yb 2, HE
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(Hetisipeix 98.18 mCi/mg) #9 100 xCi & KREEERIC
L)y bBEBE Ly AOBEICES L k. 2
HEZEEA— 50475 n2EBL-. ZOFRL DELD AR D I

ABRERLTVS. EBIT, KEFOL~+50F25 5
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Fig. 4. Scintigrams showing the distribution of 1%Yb-citrate in rat having Yoshida
Sarcoma. Figure shows accumulation of 1®Yb-citrate in the bone and tumor.

L DFERMN S, 19Yb 13EHICiZP R, BEHIE
VIRENTWBZ L& -7z, Ei, KEEEOEEIC
e 19Yb NELDAER T 5.
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FEREMIER#E S v b (Donryu &) O KBEEIZEH
AEZBHELCTHEOEES v bRV, ZoHEE
12#9 150 uCi @ 169Yb-citrate ZESHL T, 2 HHIC Y
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EMOLICEENIC 19Yh BRERBL TSI L3be
5.

Ebic, MEMiE~D 19Yb OHYALERD D
2, KREESSICEHNEEBEL BT v ~ 0 BFEi
169Yh-citrate #J 300 uCi ZEH L2, 2 HHICEE%
BH LT, Dipping ETA— bS04 7546 2D,
2 BB L CHRE L. TORREINS Ths. FH
AWEOMIED FIEE B X UEAIC 19Yb oo v Ui
LTS, Lal, MIBACREESE TL Zofnb
DRBZLRETHS. abic, MiERicL S LR
BAEL TSR, Ny 27530 FEDiEs »ic % o
ot

() Ga L 19Yb DEZE~DHLY AH

4G F TO Ga-citrate (carrier-free) & !89Yb-citrate
(HefateEix 981.8 mCi/mg) & BMIEEE ~DHEL Y AR
EHET B DI 2 EDEBREIT L - 72

FEHEIREA S » FORBETICEHREZ BEL T
THHOEES v MR LEZ. ZoHEET v boJEHE
1z 7Ga-citrate (#15pCi) & 169Yb-citrate (#915 pCi)

Fig. 5. Microautoradiogram showing !Yb
localization in cells of Yosida sarcom.
Note the localization of silver grains over
the cytoplasm and the nucleus.
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P CRIRICE K OO KBNS & T2 2 &
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Fig. 6. Comparison between gamma-ray spectra of standard solution and tumor (48 hours)

as measured by Ge (Li) detector. The uptake of radionuclids by each organ measured
by comparing the activity of photo-peaks of the standard solution with that of the

corresponding photo-peaks.

BT EES~OW VAR OHARD RS, Z0
ERIIEATH . EHECES L T24RHE TIE, “Ga
D 196Yb HELY AR L, YD [ ZE ORI
EYORERTWRICTE V. 48R i 8 i ik
7Ga 3 19Yb X VHALMIZEZ<L{HVIAT A TS, X
ToRFRE, B, MEC b ©Ga OELY AR YD X
VHEyv, LasL, Bk 19Yb 1% 7Ga & 9 $ x5
CELMYIAER TS, DI EORRIE, Sl
EBEHA-FTOFTT A L—HLTVS.

(3) 189Yh DIAE~DHLY AT

Sy FOEREERIZZ v bt 40 0.1ce BTFHES

Table 4. Comparison of uptake of ¢Ga and
169Yb in Yoshida sarcoma-bearing rats

24 hours and 48 hours after intra-
peritoneal injection (% dose/g)

24 hrs 48 hrs
67Ga 169h 67Ga 169Y'h

Tumor 0.10%/g 0.09% /g 1.45%/g 0.41% /g
Liver 0.42 0.01 1.72 0.45
Kidney 0.04 0.01 0.94 0.36
Spleen 0.06 0.01 1.37 0.35
Bone 0.22 0.43 1.59 4.52

LT, EBRSEEZFE-7. /rbrd 4 VvESHLTSHE
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RERIcy v FH 2 5 elio72. TORREINTTH
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(1), KBEE (B), RONEIOIEEDHA M, KD
ERHELT, YoF xS TRBLRTOE OB L
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3. EBERBlICDWT
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FHixs56F OfitE (RYELBEE) Ths. 9Yb-citrate §
500 pCi e L C 48Ky v 7 x SHIIK 8 TH
3. EEOEMIc—E LT 9Yb 0EMEHS. L
L, Bod, KoM, BISEBIEE L 2o Bificd ¥Yb o
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DI ALY, EEORMEEHE*ZH T3 2 Lix
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M: Muscle

I: Inflammation
L: Liver

B: Bone

495 /g 1.0
6729 ¢/g-+++15.8
3683 /g 8.7

29025 ¢ /g -+ 68.3

Fig. 7. Scintiphotogram of experimental inflammation-bearing rat (indicated by arrow)
at 24 hours after injection of 18Yb-citrate. 1#Yb-citrate was obviously taken

up by the active inflammatory lesion.

Fig. 8
regions (indicated by arrow).

Chest X-ray shows nodular shadow of pulmonary carcinoma in right hilar
Scintiphoto taken 48 hours after adminis-

tration of 500 #Ci of %9Yb-citrate reveals positive photogram corresponding

to shadow on chest X-ray.
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4. % 2®

(1) 19Yb ok > T

169Yh-Cls (HftataE447. 3 mCi/mg) & %9Yb-citrate
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EWEINZ B L, B S OBIRAMERE LR~ DY
RAHBE LY, 1Y ok CaCl, ZiNX i
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HX 0D oz, Ca?t OFEEITEEYE ORI
LoT, BEAZEZEZLZLTVWRX5ICBbhS. &
FOEEBOBH~OBIL, BRI ANEMEL2D
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Summary

On the Accumulation of *°Yb-citrate in Malignant Tumor
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Kanagawa Dental College *Department of Radiology, **Department of Biochemistry,
***Department of Pathology

Kenji TOMURA*, Kunio KAWAT**
*Institute for Atomic Energy of Rikkyo University, **Tokyo College of Pharmacy

Ko NAKAMURA
Yokohama Keiyu Hospital

ABSTRACT

Numerous recent reports have indicated that
57Ga-citrate is readily taken up by malignant tis-
sues. Since then many investigators have tried to
find a better tumor-specific scanning agent than
57Ga-citrate for the diagnosis of malignant tumors.
However, as yes, success has been limited.

Recently, radioactive rare earch elements such
as 19Yb, 193Sm and %Dy have been introduced to
nuclear medicine. The authors studied the uptake
of 18Yb-citrate by Ehrlich’s tumor-bearing mice
and Yoshida sarcoma-bearing rats. The excretion
following intraperitoneal injection of 1Yb Cl; and
169Yh-citrate was examined. Figures 1 and 2 show
the excretion curves of 1%Yb Cl; and %°Yb-citrate

respectively. The excretion of 0Yb-citrate was

significantly and consistetly greater than that of
169Yh Cl;. When the 1%Yb-citrate containing ca-
rrier dose of 0.5mg stable Yb Cl; was injected in
Ehrlich’s tumor-bearing mice, the excretion of the
169Yh-citrate was greatly decreased. In addition,.
when the 189Yb-citrate containing carrier dose of
0.5mg stable CaCly was injected in Ehrlich’s
tumor-bearing mice, the excretion of the 189Yb-
citrate was somewhat decreased. Scintigrams taken
48 hours after the administration of 150 #Ci of
169Yh-citrate in Yoshida sarcoma-bearing rats show-
ed high uptake in bone and in tumor. Whole-
body autoradiogram taken 48 hours after the
administration of 100 uCi of !69Yb-citrate in Ehr-
lich’s tumor-bearing mice showed high uptake in
bone but the uptake in other organs was poor.

Furthermore, 189Yb-citrate was obviously taken up
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by the active inflammatory lesions in the femoral
region of rats as well as the tumor tissue. A
comparison of the accumulation of 189Yb-citrate
with the accumulation of ’Ga-citrate in the Ehr-
lich’s tumor-bearing mice was performed. It was

found that 6’Ga-citrate was better incorporated in

Ehrlich’s tumor than !69Yb-citrate. Clinically,
because 169Yb-citrate strongly accumulates in the
vertebra as well as in tumor tissue, it is impos-
sible to diagnose cancerous lesions of the media-

stinumsz
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