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<|E  E>
67Ga-citrate (Z X 2HE0ZE (5 1 #H)
S wAxHE-— A H KRR Wl E 2t
il N R we  ® ok K
A H 7 ¥l mET KT FE
L o T, $"Ga-citrate (Carrier-free) A#y 10pCi LT 24

iR BRI 74 v +—7 (RD 1«
£-T, BOZWZEZCCABID LI, FED
ZLOMEEICL-TRINTE L. V2 UL, K
WET~E RI BERINTHROVONBERTH S, =
Fyyv=vIEEDES, vy T hATOEYE, hT—
T VELEE AR AR ORI COEEBEO#ESZHEE L
WA, FEEAMETA Y =T x5 R GRAEFHhTH
AN

1969 4£ Edwards!'® 573, 'Ga-citrate 2 HIVTHh v F
VIRDBEDOBAFX Ve, fok ok BRICEIRY v
AHIOFKHIC YGa-citrate DB N, BEGE L
HELTB.

bbb, HARLD, BHPOoMBEECERL
T, BRSO FERCE D BEREBEZEBR LT X 2. 1012

Z T, YGa-citrate 2T, BOZW A A%,
BPEEIC & D IEMEERR L, BRRMIC LB S SRR A
Z1:DT, TTKHET S,

By xR

S"Ga-citrate OEIAIZ78RITH Y, i B4
HTHY, p BMEKIET, » BOLERMT S, v ¥
DT AVFE—|F, 93, 184, 296, 388keV THs. <D
H, 388keV (27 %icd &9, 184 & 296keV 73 46% %
HHTWE, Wi, ¥nTc clic y B ANVF—~Tdh
Dy YFARAF P VITHLTNS,

L AR

%%%ﬁau:,vvx(uwo@%w%@%&mw
* (R R R AR R, s R R AR
B, WA IR A S E)
AT AUR BT R, ORI AORBEA R OB
I - EARBEARD

(KRR OBESIZHN444E 6 H16H B ARESHSHRY
LEEEAICREL, )

i, 72RO EKADTAY v FVv— s Y ATV S
—TEHUIU R BE 1 THS.

%1 Gacitrate DENSH < 7 2 (LAF) BRI E

24hrs 72hrs
t cpm/g | ratio cpm/g ‘ ratio
&5 5822 | 1 5484 | 1
W A 383 0.06 410 | 0.07
¥ 136 ‘ 0.02 127 0. 02
FRBR | 1128 | 0.19 840 \ 0.15
WEEAR | 3467 0.60 2937 | 0.54
o 714 0.12 818 |« 0.15
fifi B 1407 ‘ 0.24 1637 0.30
iy 2437 0.42 4996 \ 0.91
= 3204 ‘ 0.55 6209 |  1.13
15 2232 | 0.38 2133 | 0.39
e B 5733 0.98 3365 | 0.61
=1 3174 ‘ 0.55 4419 L 0.81
e B — — 1647 | 0.30
/& 2871 | 0.49 1771 | 0.32
Tumor Tumor
"Muscle 15.2 Muscle 13.5

K lg L@ cpm EAHDBE, EEPELE S,
DINT, FE, B e T s, YGacitrate DKM
12 24B R & 72RE b AR L. B E 20 FHEOHA
DAL L E, 24WERIH T, 15.2, 73 KHE T,
13.5T&# D, HHRERHLPICENALNS. LDL,
g, B, B, BREicEEssniZcnkd BREL
HRBELNENWC ERBEMELOHASHLTEHS.

S ¥z, Gacitrate OEALFD Carrier DA T K
LA D Do PGacitrate ZHTIETES T, W
B U7, chici3 ekt Gawcitrate £ GaCls 234H
MREAELTHS., v7x (Y H) ox=—v) 5 il
ZHu T, “"Ga-citrtae (Carrier-free) & "2Ga-citrate (Car-
rier) OENHERBE U RS E2 TH 5., EEL
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% 2 ™Ga & %Ga-citrate DENIH
2wz (ddY &) =—nY o v 48hrs,

87Ga-citrate 2Ga-citrate & GaCl;

cpm/g f ratio ' cpm/g ratio
% 3149 1 329 1
W A 318 0.10 4 0.02
¥ — | 39 0.12
FR AR = — —
TR R 2957 0.94 — —
I — 0 0
W 959 0.30 0 0
O 1099 0.35 558 1.7
= 377 0.12 411 1.25
i 1252 0. 40 501 1.52
i 3445 1. 09 58 0.17
B 959 0.30 396 1.20
B — — 0 0
P 655 0.21 | 672 1.90
Tumor Tumor
“Muscle =9.88 “Muscle =76.2

#£ 3 HENEAEEEAD O YGa-citrate
(cpm/g)

1 | TaT7yy | PuTy v

K | AHERR o @ | o i
- ] 1 ]
Ehrlich BZfESE | 35247 2975 3760
s g | 74150 7704 1013

*(ESHR  752/0.2¢ F B 109/0.1g>"

BN O BT Carrder 238 2 0sER IR KTH 245, I
B, B, B, B, B~ OEE, Carrierfree (T i
LT & MICE L, & @ Carrier OF #12 £ % Ga.citrate
DIERRBTHEOEFHCDONTIE, EEOMWAIC L > TEE
SNNREBORMETHY, 4HBOMTICERFEES
0,

(2) %"Ga-citrate QEEHMBADTH

=Yy e BRI & 2 ER B O R T A —
b & ORI U g SEICOWT, REEICLD, 7
NTIvETaT ) v AELSE L, SCa-citrate B2 HEE
UriERNES TH 5. YGacitrate PSEPSLHEE D A
HAEEESL, gV IBNTRIZNVT L V5
T & OFREORNC EART. M1 E L
AR D 10% A BEKERE YA — } OEOEESIC

4 1

FE A #0480 ﬂGa'Citrate D)
SR P A DT

lO'/.HomogennT 5141 (cpm/g)

| ro000r.pm., 10°

Sup. Sed.

2610 UZ»’JI

10000 r.pm., 10

0.85% Nacl s 324 U 1296
| 10000rpm, 10

0.85%Nacl 188 U 1139

* 4

"Ga-citrate »sefensH

(4@t Schneider &)

| ROt — R |

\ 35969cpm
i [ yefay 7 i |
14313cpm 18G4 9¢c pm
(39.8°%) (51.8%)
| ]
(mt4&] [ABFL B D |
2651 cpm 14549 cpm
(147 %) (78%%)

DT, EENAHKTHR]RIELZEE S, Lific YGa-
citrate SAH L TL 32 ERIBEALEABSNEL S .
PRl U7 BB OEREEZ 0.16g/d¢ LI F T - 72,

& 5T, Schneider iz & v [EEHIFEN O 534 % 7 7o
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D4 Ths., HYECLL, MILESENDORAS
MEL, Y ravy P Z7HENORIE, €DOR14. 7%
HYLTWa, —F, Y70 y—si2gbrERsmn
DRIIFI78% %R LT 5,

Pl EoEE3, SGa-citrate & JEEANIL & ORRD THL
BAMEZR LT 508, T3, Ga-citrate H3fEEHEHD
OFRABFICEHEES LT EWI LD, LA, E
TR OB R ICBER LT, BRRICHERA~NTAEZ N
BT EERBTEEDTHS D,

DT, YGa-citrate SEPFHIAICHERE D C &%
FERERMNIC A BTDIC, S 7uyvtit— T 7%E
> 7o, Gacitrate 24K UCHEFH THAMLLT "Ga-
citrate (8 M) EIED, chEkzm—v ) v eiEfE<
v ZicHy 20pCl fEE LT, 24RRRRICIEES A G LT
FACYTHERIVA—- VS AT T TEE ST PGa
DIESSIROMIVE, BNICH SICEEL T, &
MFRENCRE L0,

% 5 7™GaCly (Carrier) OENTH
TUADT—NY o b
ZGaClg 3; GaCls 24hrs

cpm/g { ratio

iE % 782 \ 1
i 7 438 | 0.56
i ; 252 0.32
L & | 1121 1.43
Bt Bk ‘ 923 1.18
ik & 970 1.24
H 509 0. 65
N 15 686 0.87
PN iz 940 1.20
T i ‘ 945 1.20
2 i 919 1.17
jies i 797 1.01
=y 855 1.09

Tumer 1.8

(3) GaCl; QAN

Ga-citrate JSPEEAMIRUCEINES NS C LI ST
S, COBFEOIXEN Galth b0, 7T VERIC
HHMEIZUPHBIHI, BTFET ?GaCly 2{ED,
KA Z U oI fER2%K5 Th 5., chicidIEkt
Mo GaCly $EFENhTnE, vTADT—nY i
CHBIRE NS 2K 2 ORER LKL T, ®Gacitrate X
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DERBPINC EBbh S, TRbE, GaCly & LT
bEG IS5 A3, Gacitrate OJEH, TEEMHRD
Rt EBBRBENL Y ICEbNS.

* 6 E #Hl & B #H

No % [ & % & [LE V5.
1/Y.S.|3 % | B W 2.0 B WD
2| Y.Y.|H5 BB | 1.8 | B ¥HP
3| H.M.| 3 % | R B 18| B HUD
4| H.S.| 3 B | K W 18| B ()
5| E.Y.| LM | mMEMRE| L8| B H
6|S.T. FUEmM AL B E| 18| K
7| T.E.| ZLER | R OBR OE| L8| B M
8| T.T.| i % | R B 2.0 BB G
9| H.M.| flilz® RPEEEE?| 2.0 B HGD
10| T.T.|ff | BELEE| 2.0 B #GD
11 | M. O.| fii % | RPEREE | 2.0 %ﬁﬁﬁﬁ)
12| S.T.| 8 % | R B | 2.0| p@ai 7000R
13| MK.| 8 & | B WOLs5 | B B
14| H.Y.| B & |® B 20| B M
15| S.K.| EEE | IR B 2.0 B HGH)
16 | K. G. Bl 2K E | 2.0 B B
17| T.S.| FEBR | RVPLEE | 1.5 & B
BB K £ B
ERERYIC 1T $"Ga-citrate Z#] 1. 5~2. 0mCi 2 ¥EH 7

VY — % 200mg EIEA LT, 48. 72 BB icyv
VFAX ¢ VETS I
VY RE eV — iﬁ%§¥®l;/‘—ﬁfvﬁf7 i &

—F—FRt, vYF LI ART 5 P BLOITERE
BEHL, —OEFMTEY) 2%+ ¥ ST 7.
LHFETCORBEEZBEH LIcDONEE TH5S:

fiE il

D5 bRENSIERIC DN THIBEICHIFT 2.

SEFIL Y. S. 42 FUE GERRR : BUE)
8"Ga-citrate 2mCi #7F U C48IF% D 2 ¥ » ¥ A 2
ThH3. WohcEmc—H LU THBEGE 2. 3K
WWHEH Ui YGa ZHIELIcOMNET TH5. H
PO ER R L LU T, Bhlg b7/ 0iEICE 9.37 £
OEMH -7z, WFOEBDH - 72 ) v R HREROD
BN Y AEICH SRTH 3.0 fEOEENH D, YGa-
citrate [ZIEHRIC HEBMINECEEL S T
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(HOKEO 423)
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07Ga-citrate 2mCi

c/m/g e

(1) KR 4341 9.37
(2) IE R LR 463 1.0

&
(3 U v oS H R+ 1994 3.0
@ Vv AH (EE-) 439
(6) U v RE( o~ ) 655 1,0
6 Vv R ) 880
(OEVENAAY )

o 1 80 0.1

JEFI2 Y. Y. 46 FUREE GREE% : BRiE)

67Ga-citrate #J 1. 8mCi #/F LT, 48 B D A % »
I3 ThH D, B oM B —H LT BlGgE L
7o, A BRRICTFR L, #EE U0 9Ga ZHlE L7z
DHEK8 Th s, HHDIEFEBICH > ~THEEICI,
4.8~8. MEDERNH - 72, U v AHIOIERE OF #iCD
WClEBHaDE /D L, SGacitrate OIEEDSITIZ HLH
TrEELSTL

FEF5 E. Y. 263 FUEER CGHERG : BRHEIRE)

67Ga-citrate ) 1.8mCi #F LT 72 B IC A ¥ v v

BN E (b
(FEOZHO 464)
67Ga-citrate 1. 8mCi 3 HgFilk

1 k8 % (AR cpm/g H
NO 1 (#H 8676 8.7
NO 2 4 6353 ’
NO 3 o 4770 4.8
2 IER AR
NO 1 1032 } 10
NO 2 650
3 U v RH (b %)
NO 1 () 430
NO 2 (=) 631 |
NO 3 (=) 543 % 1.0
NO 4 {=) 1120
NO 5 (=3 362
NO 6 (+) 1188 2.0
NO 7 (#) 2375 3.9
4 v 135 0.2
JE PR LR

T oo, MR Th - 2. (K4) MHEZ IR
ﬁﬁu@f& =y 1.
FEFI 6 S. T. 478 AR GRS « FLARAE)
67Ga-citrate £ 1. 8mCi #1 LT 72HEHBRIC A ¥ + v
ZiTo 7o, BEEEE T 7. (HM5) M2k
JETH- 2.
fEF8 T. T. 71F jliE (X2l
87Ga-citrate 2mCi ¥ U C4A8K % D X & » v X 6
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FLIME TRRIETH 5

o e
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Bt

Ths., FPFXERI—BLUTEEREZ7Z. LirL,
FIHFHIC OB A S, WEMRD 5 < & 25D
3, A FTHEHROBRESHD, Zhic—&K
LT, S90EHEGESH 5. cofEfo BIMAA O 2%
+YRR7THL. EMiEEERETHS.

JEBI9  H. M. 58%F  BlilmfpEEc (MEEERE ¢ RSE
LR

LRI (R EEE) 07w, HIESTHEFIN
AT Tz, Bl OB X AR CHRBREAPLPILA L, B
B TR OBERS S, MR 2EbE .
67Ga-citrate %) 2mCi #¥ L C48IH% D 2 ¥ + v 8
M8 Ths. HlifI:LUAHROBRE L - LTH
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M 6 sgls 5 W

T
i H g el
et Z 7. MiEE A5 °Co RN ZBEE L7z,
FEFI0 T. T. 80F JiiE Gk : R L)
BB X B TR A NERIEE A L, Wil Z N Ga-
citrate % 1. 8mCi #/3 U, 48Kl D 2%+ Y 12K 9 T

5. HEIFITIC—EHLT, BBHEE L. XEE

TR SPTHEON, 2%y YR TEHMGE L ER T
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9 EFIL0 il i
FIFORE LEBETEH D

b5, ML OBRIRELRE TS .

AEFIIZ M. K. 403 B GEERG  hbe)

6'Ga-citrate #7 1.5mCi #13 L, A% v ¥ AT 7ehs
M Th- 7. 108 HicHmoFiiamiT L, il
B Ga ZHIELE9 O#RREAEZ 7. BRI
IEE R EO 1.5~3.2 (E0EINS - 72, EFELHE
FRAE RGNS & AR KB L T, MiEEI S RSN
TNDH T ENDD - . O Gacitrate |3 IF 7 75 B AERIC
HEERENLZTEZL AT

&9 dEFNs W I

HEOH O 40)
6°Ga-citrate 1.5 mCi #7: U100 iz Fil5, HEH L7
AR & U E
(A) 9 ML
435 ¢/5m/cm?
(B) =T

270 ¢/5m/cm?

139 ” 180 ”
( HiEfE 94 ” ( 134 ”
Ly @ 19 {23
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© BHEB_ 5 0,

B S, K. 483 WIMEOTER GHRME : IR
)

4% A AN i CREA T EN U, Bl Ol
VMR A TR A KRR L7z, YGacitrate # 2mCi Z#
FELTBEAETOAx v v 27572, K100
& IR 3 LTS A £ ., BRRIICE
MR O TERIBEE 2 N5, SEHMRH 0T IR &
B (R 78 —F LTl 72,

X 10 JEFI5 PR R

| 0 A . . |
JEFI6 K. G. 574 BIREE GG : W
AT O ek & R TR L H R TR RIELZ
WrEivio, OFERH O OMBURTRER CTH - 7o,
07Ga-cirate #7 2mCi ¥ U T48RFRICIE/ D 2 % 5
YEfo 2, Rl &KW bhsBGRE 2. Bk
EZW UTFW LR R R ERETH - 1.
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M 11 fE6I6  RIEEE

SEFIL7 T. S. 56F  TEE GG RFELE
)

57Ga-citrate 7 1. 2mCi #E LT 24 BEZBICA X » ¥
ZiT ot BR, WM oBEGRICERD, B 50 nEE
OB E 285z, #CTHEE 2.5mm O HF—F
WERE M 2R AR D TESRBICHEA UCEHIER
FLAONNI2TH 5. M FIERELI O3 HOHENK
DBhHote. 2O YGacitrate DSFE DI DIEF
[EARCEIENE ECATRY YT A Xy YREENR
{, ROy %57 — 7 VRSB TIET S
B LTS,

K 12 fEHI7 - OE W

¥ 0 ko B YO

Uterus Cancer
‘ W% L 8 Yam
= £ 4 : i o
LR o
Cancer  HNormal

e e

Z £

A¥ci 2o BWTERESN RL 208 32
L, D EBYE 2 7B 3) BAE 4 EEHR
ko 42 kplehz., EEYEE LT, ¥, YHg,
110mAg  8Rb, 13Cs, 9mTc, 8mSr, 2Ga, P, 2K i3
ENdHB. 73 /8ELTIE “Se-Methionine 254 1,
EHYE E LT ®I-Albumin, 9%Tc-Albumin, 3[-Fibri-
nogen 7L EMH L. BEREAHEELTE PRI T
U v HkH 5.

INBIRRZ DEHOBICIE CTHAZIN TS0,
ZORFRIFHR L THRETNE LD TR,

&C, Ga BEICBRMCERINS Z Lpb, 1965
44T Hayes'™ 501 %Ga Z2F A% » YIcFIHLL., L
L, 20RBITEAX + i S, 8m8r, BF 75 EB%
LT Ga BWENLNENS L. LA, ki, Ed-
wards 573 6’Ga-citrate Th o F VIFDB A ¥ v ¥ 21T
WBRITERD )y Afiic £ HEREND AR
7o, FOBFIEIAHTS.

i bld, BFERE DB S BESREC O TS
TR X DR AER C& 7. £ T, %¥Gacitrate
WEA LT, HEseAuTERERETD, 2&0
T EZW LMz L. (1) YGacitrate [3EEHRNICE
R&h, BEHEEEALTCNS, (2 BPERCHES
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MEURRI AR &y BRERIR O FREE & BT
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RE LR Th - 7.

DIk, fEcsif: RT o0 120K OHBH 7o &
BEbhs.

K0, AFRICHID, Gacitrate DL E & U
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Summary

Diagnosis of Malignent Tumor with ¢"Ga-citrate (1st Report)

Tomomitu Higasi, * Sinichi Ikemoto*
Yosiyuki Nakayama, ** Taro Hisada***

(Kanagawa Dental College *Department of Radiology, **Department of Biochemistry,
*#+*Department of Pathology)

Sinji Suzuki, °® Isamu Tanada, © Hideo Kato® Akira Murata, °° Mitio Sugiyama, °° Suetaka Osita®°°
(Yokohama Keiyu Hospital, ©°Division of Radiology, °°Division of Surgery, °°°Division of Internal
Medicine. )

A wide search for a better tumor-specific scanning agent has been carried out by a number of resea-
chers, However, as yet, success has been limited. Recently Edwards and Hayes (1969) reported ®’Ga-
citrate taken up selectively in the cervical lymph noce of a patient with Hodgkin’s disease. We obtained
a fairly satisfactory result in a series of fundamental tests of 8’Ga-citrate in cancerous mice, The result is
as follows: 8’Ga-citrate cpm/g of Ehrlich cancerous tissue was the highest. In biochemical analysis for
cellular distribution of Ga-citrate, 14.7% of the mitochondria fraction was taken up with %Ga and
albumin and globulin fractions were combined with it.

For morphorogical distridution of this material, "?Ga-citrate was designed in our laboratory. The
microautoradiograph of the above mentioned tissue with 72Ga-citrate showed Ga was distributed within
the cytoplasm and nucleus of cancerous cell,

We interpreted this fact 6’Ga-citrate was taken up directly within the cancerous cell. For human
trial 1.5~2.0 mCi of the 6’Ga-citrate was administered intravenously together with 200mg of sodium cit-
rate. 48 hours after injection, scintigram and detection with catheter type semiconductor detector were
taken., Human materials were 17 tumors such as breast cancer, lung cancer, stomach cancer, maxillary
sinus cancer and pancreas cancer, 4 cases of breast cancer showed positive picture wheras 2 cases of
mastopathy and one case of fibroadenoma were negative. 4 of the five lung cancer cases showed positive,
while the remaining one case was negative in which 6°Co radiation (7000R) was administered. 2 cases of
stomach cancer were negative, A case of reappeared pancreas cancer was positive, A case of paranasal
cavity cancer showed distinctively positive. A case of uterine cancer showed a obscure picture due to the
overlapped picture of the bladder. Therefore, in this case 87Ga-citrate was detected with the aid of catheter
type semiconductor detector which was inserted into the uterus through the vagina.  The count of lesion
showed approximately 4 times as high as the normal, The present method showed a satisfactory result
in cancer of the paranasal cavity, lung cancer and the breast cancer. However, the employment of
catheter type semiconductor detector was much more effective in cancer of the stomach and uterus in
which a satisfactory scintigram was not obtainable for the positional reason. $"Ga-citrate is a very recom-
mendable radioisotope for diagnosis of some of cancerous lesions.
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