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R fEE
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HWE fEa*
KH —&E*

Wit Ein*
mk

EE bhbhix Solcocitran Kit # VT 7 = VERICEER L TE7- ™Tc-citrate DEBHRF 21T
7z. FEiz, Bscan [ZIEH LD TEDOFERBERICOVWTHET 5.

99mTc-citrate DL, BLIUVT v FEAVTE BB 5HkE % 9Tc-pertechnetate, 99%Tc-
DTPA, 29mTc-citrate |2 DWW THIE LHEARST L7z, & bz, 2°mTc-pertechnetate, & 99™Tc-citrate % Fjv»
TI7y FOREA— T VFTT7 4 2ERL, BASHLREIE L.

99mTc-pertechnetate & 99mTc-citrate iz & 54 scan 24T\, TR FNDOEEIZ DWW THERE LR,
99mTc-citrate MY scan F|& L THOHFERAMZ RO BT LA TE L.

I ## =3

f¥ scan Fl& LT—ZICiX P2TcO4~ HBHWVDS
HTWB A, FREE & BN B E O &R I B
LTORiscanFl & L THRIL T, °=Tc FEbE
WrRRNEh TRV EADREL JATHED?,
—7J5, 1941 &£z Dickens [ZEMIEEMIZH D »
T UVBBEIEEMRTPIV ORI @EE
LTW3%, ZTDZLizy &-3% Solco Nuclear #
T 7 =B ~Te A v PEFARL, =
nic X 2 EMEEE scan oMM ERA. £0
FER, *9mTc-citrate INEE, BEES L VEE

HEECH LTERATHS LBWEShTNBEI-O,

A Elb b hit Solcocitran Kit {2 kY 29mTcO,4”
/U RICHBIERT I LN TEROT,
Zhiz k 3 P9nTc-citrate D EBEHR M ZITR WV,
E 72 scan i b v o Tt 5.

I ERERORR:ET
1. #ZE® : =Bz T Solcocitran Kit |z 29mTc

* LB REE AR
ZM:S343A7H
B2 S345H8R
BIRIFERSE | ARERTRES 1 i (2228)
JEERFE I AR
B H B C

pertechnetate % %] 1~5 ml/ Nz IBEEFT 204
I TEB S B, EiR & h P Tc-citrate % 7'F

NTIva—)v . Eilg . k=4:1:5 O BRIz T~

—N—su~<x bRHEL, Th&/re~t2xx%%T

—ZTREARL 7 ) —OMBEHEEL, Vb

vy —icTHY Y FLTERREHEML, 37X,
FIBgic °°=Tc-pertechnetate R CREEAL, 7

Y—o Rf BEB% Lz, RIERHEIZE®R, 2 KFHE
%, SHE#ETTH S,

2. [EFHEFEORE . KEB» 50 RI HE
% 9°mTc-pertechnetate, *°@Tc-DTPA, 2°mTc-
citrate | D\ T HERET L7z,

FEZSHEBED I v & AV, *™Tc-pertech-
netate, *°mTc-DTPA, *°™Tc-citrate 4 4 10 pCi %
FE L SBERMERR L, #Etk S, 15, 30, 60, 120,
180 4y B ic BRI B LT, BRA%, Mk - FF-
JEE-B - - HARHHL, ThZhE ooy
v v =L THIE, &l@ERo count/g KWz,

3. A—=b3 V#5357 4— " Tc-pertech-
netate 36 L U *@Tc-citrate iz X 55 v h D&+
—NIUATT T4 —RMERL, WIRHIC AR
~DLGIRREBE L.

FERXSHEED 7 v b AV, *mTc-pertech-
netate 3 mCi ZEEL 72 b ® L, “mTccitrate
3mCi 28T L L0022 BERERL, BEHE,
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Table 1 The Subjects

m 1 9m’ -
Ho & 4 PR A %= OB & 99 ]g%-cntﬁr‘ate 9 FﬁTC%
1 S.T. 51 R RE TS D A glioblostoma + +
2 S.T. 68 RREEESh PR A2 it -
3. MM 6 it 4 BERER + +
4 N.T. 49 MEE D EE meningioma + +
5 0. U. 63 AR~t R A2 + +
6 M.M. 37 1t SHENIMLIE - -
7 LS. 11 RS ErREBERI R = -
8§ T.T. 58 BEE R T4 + +
9 H.T. 31 R D 5 meningioma + +
10 S. S. 47 B leptomeningeal Sarcomatosis + +
11 H. M. 65 TREE D5 meningioma + +
12 K.T. 43 b REES D £ FFIRSIE (5 - -
13  K.S. 16 A Pinealoma fiagH + -
14 H.T. 72 M OH & fififgE (HEmBO) = -
15 T.K. 29 B OH & BELKE (MEBD) F
16 K.H. 34 it X BT % = -
17 K. M. 67 iy Tk <F 3 fitiE (BBD) * -
18 K. K. 58 i1l =3 astrocytoma G3 + +
19 Y.F. 54 R D & LR (BBO) + +
20 U.U. 8 ERRE PR + +
21 K.Y. 45 b pituitary adenoma — =
22 H.T. 71 RERTE DA it (BBD) + +
23 K.Y. 76 BB OHE S +
24 T.T. 58 AL ST PR T AE =
25 O.S. 45 BB OHE - -
26 H.T. 62 T RESES 0 5 B (flpe=a V) - -
27 K. T. 44 iR D S SRR E = -
28 K.M. 28 HRYE FARE At = -
29 F.T. 44 T E VR progressive bulbar palsy = =
30 S.T. 44 BB ORE  JREE =+ +
31 S.K. 16 HAKT BUPRREZE = -
32 K.R. 11 FRAREES O B R glioma + -
33 T.H. 11 RS D £E A7) —R(E - -
34 H.A. 53 BEEBOHFE g - -
35 M.M. 37 GI:b BEER - -
36 T.T. 41 4RSS meningioma D% - -
37 H.T. 55 o2 T LEAE = -
38 AT 67 RSERTE D FRERRHADE (B8 D) + +
39 T.A. 39 TR D 5 Eosinophilic glanuloma + +
40 T. K. 29 BT DA & WELKE (B80) =l -
41 Y. M. 32 M D4 malignaut melanoma (B5820) = -
42 K. T. 46 FEEbE SLE = =
43 F.M. 46 REFIRAE iR~ t . -
44 S.K. 23 BAET TRARRER - -
45 H.T. 15 LR E pinealoma #i&1% = ==
46 H.Y. 39 BilEE Encephalomyelitis — -
47 N.T. 7 ARERZEH HIREEER - -
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B#%, 30,60, 120, 1804y Hiz = — F /LI & U JFflk,
KIA 74 R THFERER, B X Ok gk
L7, 54—+ 75 U F 7 5 s EAEREER
HRaty /8 2HNT 30 B0z
WL, YIFE~A 7K (SERIES A Y hA
W) KTEW, XREA»ty 7ERAWT, ¥
75 X #7 44 (Type G.S.XC-100) iz &% T
ARERABH Uiz, Biificiz+ 2 5 Acedol & wv
Vil

HIL.  ERAREIIRET

LIER] 12 o W T 99mTc-pertechnetrate 33 & Of
99mTe-citrate |2 X 5 scan Z{TWHERST L7z,
L W& LB R Kb 2 W IFABEE
BHBE T, MIEEHTES B, RMEENR 3, X
B AR IR 3 4, EBMNEELEDL
L o124, ZoMm2lFl0E 474 (Table 1) TH 3.
2. ik {FH#EE Pho Gamma Camera Hp

99
_— Tc-citrate

———— *"c.DTPA

Fig. 1 RI clearance in organs (compare with blood)
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type (Nuclear Chicago ##!) T&% v, coliimator
X 140 KeV parallel hole collimator % 353 L 7-.
99mTc-pertechnetate |2 & 3f% scan DFAIX, »
52 L KCIO4 0.5 mg # NRE ¥724%, 2°™Tc-
pertechnetate 20 mCi &y, J¥ scan (ZEFEH
BLO2~3RRARO 2EICDR Y fEfTLz. %
7z, **mTe-citrate i X 5% scan Tid KCIOs 2N
RE¥ 3 Z & Lic P Te-citrate 20 mCi #iE,
E%¥® & O 2~3 ReRICHN scan & AT L 7c.

Iv. & &R

EREARR S T I ERRIZS~99% L iRFH R T
REBELERERE G2, £, KRICTHE
H % %mTc-citrate i 5 BRI T $95% D&
HWRT, A¥ v M X B Te-citrate (TZE LT
Wiz,

£IE58 X v »%mTc-pertechnetate, °Tc-DTPA,
9mTc-citrate HEARIHERSH B O MK D
count/gr % 100 & L, Zhxtd 5KME0 27T 4
Whocount % ERWBE Fig 1 ITRm+I8 <
MHFHEERIELS OSSR TIX+ T *=Tc-per-
technetate DRI H2EF LV LBWFERE?E

15% 8 & (1978)

bhtz. PmTc-DTPA & ““=Tc-citrate & TidiE
LA EDIEBRTHERIZP™Tc-DTPA O J5 53 2
WD TH B2, BICBWTREZTOENHRT
Holc.

99mTc-pertechnetate & 2°™Tc-citrate D &+ —
FNIVUAT T T 4 =iz X HHBRIBETLRIED
[EEEERL BE—H L BrBONE, Thb
L, BEEE~OBRRHERRLIERICEL AL
iz, BHICEHE~OEBIHAOLICERL D -
7o, MEHKICHEERN~OEREA— 707
574 —LEAHbRBH, *™Tc-pertechnetate 0 3
DXEHEL D OQWH ETH Y, PTe-citrate
DL OIT BN OELER» S OFWIC LD DL
£z bhi- (Fig. 2).

FEERR9ICIX Table 1 (2R3 2 & EEEMIIZ SV T
99mTc-pertechnetate » **™Tc-citrate | X % fj% scan
AT WHERRET L7223, Table2 o 2 & < ffE
BB 8 i, “mTc-citrate ICX 5 b DT 7
Bl B E S, *°™Tc-pertechnetate T 6 {5
CHBMEGRRE S . T D 8 REFNIT TS THRME
ETHDIENFHRBICHERSA TV S, 2vTc-
citrate TRBEFTR OB e o7z 1 ik pitui-

99mTc-pertechnetate

99mTc-citrate

Fig. 2 The radioautograms with 9mTc-pertecnetate and 99™Tc-citrate in rats.
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Table 2 The cases with positive scanning with 99mTc-
citrate and 99mTc-pertecnetate.
(without treating cases)

s 99m e-Pertech-
99m Te-citrate

CEBAED b D netate TEiE

DHOD
RS 8 7 6
ERHNELORE 12 8 +
Z Dfth, 21 5 4

tary adenoma Th o7c. Fio, KHBIERELT
> 72 3FEFID 5 B 2 filid P Te-citrate THEHERTR
EIRS RPN RERPO 1 FlixBEHESESh
TW3, L L ZDEHIZ* ™ Tc-pertechnetate ¢
XBHEGRIIRE 2 572,
EBENEEOCFENCKRE X BB L LIEMIT
1261 CdH 5. %mTc-citrate |z k % ¥ scan Tik
8 Gz EBRBEL A, Thbd 8HH 2 Fhix
99mTe-citrate |2 & B4 scan D L fTbiad -
7. BV D 6 fFlfh 2mTc-pertechnetate = X 2 ¥
scan THHMERE Rl b0 4flTh 72, &
B DEEBIDOREFREE D FFTEIC DWW T 6 FllA R
FHICHERSATRY, MIERERSA TR
V. ZORER, PmTccitrate TEBH D Lahik
6 frh 5 P FRIC TIRIEB I REB S hie s, fh
D1 PEFRICTEBRA LD bhEb o7z, F
7= ?9mTc-pertechnetate TR DR R S inh
572 1], mTe-citrate CIIRR I TV 3.

WICHER S 2IER 2 27T 5.

fEF 1 58%%, /&, Meningioma O #itk—EREE
WRigERE3 b, TORKEBICEBREL, RE
BRI THARIBREITPOBETH 5.
KCIO4sZ#NREEH Z LB TER WY, EDE
R scan #{ifT,  scan fk& b IRIEHIC REEM
BHRLDBILNTERN, 9mTc-pertechnetate
Iz X B scan TIZBA S A I ARG E P ICEE O
IR &H 6 hieas, *PmTe-citrate 2 X %5 H D TIXZ
BHLNT, REOHEELFR L Lo T3
(Fig. 3).

EFI2. 495%, Z, MBFS5145 H cerebellar
ataxia DEFFIC THKEE. FREORER, T|EHIRIL
BT B RMEES RS DA, BN scan fET.
99mTc-citrate |2 &k 5 scan R TIXE TR~D LY
ABASP N Tz 99mTc-pertechnetate |z & 5 scan
RICHB L TREAZEOEE S LEHZE LT

{72>TW5 (Fig. 4). FHNEFHAICEHEIRTIL
iz A4 +% % meningioma TH 3 & L ARER S
hTWnWa,

EFI3  TIRE, B, ALIERE O 2 SRR
EHATH, #RFAC I EERTH - 7208, NEB
DEER BRFET B 72 » M scan HifT, ?°=Tc-citrate
IZ X ZM scan TIIRIEREL L REMIcZhTh 1
DIODHEREDOBML TV B (EBHE) BAaL
Wbz, P9mTc-pertechnetate i & 3 fscan 4

99mTcOy-

9mTc-citrate

Fig. 3 The comparison of R.I. accumulation with 99mTcQO4- and 9°mTc-citrate in the

choroid plexus (case 1).
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99mTcQy4~ 99mTc-citrate

Fig. 4 Tc-citrate accumulate less than TcO4- in the parotis gland and we can find easely
the brain tumor in the posterior fossa (case 2).

oz

9mTe-citrate

99mT O, -
Fig. 5 The metastatic brain tumor (case 3).

99mTcQ4~ 99mTe-citrate

Fig. 6 The metastatic brain tumor from the breast carcinoma (case 4).
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TRHHZFLO L OEH £ D HBEICHiI S h s -
7z (Fig. 5). AGEHIXZ 0%, CT scan (2T 4
PR BN TN E

fEfI 4. 545%, Ik, fLﬁﬁ\Iﬁé VAR, A3
ERRE S RO > TE - MR S B AL
BEABE, Y'mTc-citrate {2 X % 4 scan T2 &
12 PTEEIE SRR A 2 & 41, scan EFLE o ik
WA L b ), P™Tc-pertechnetate |2 L
% M scan ik BHIE 20 T R34 6 A e h o 72 (Fig.
6). AJEFITZOFIRIC TR L LT

W5,

V. & £

YIMTcOy # citrate (ZEEEES 2 Hikidfica b 5
n, RH ST 3 3 B )7k TR L R L
TW5A, LEMO R TOMEREHRLTVWS
A% v ME SnClz jc £k % "TcO4 0t A
Wb O TH D0, FERFEEMETH Y, Bk
L@, EREsnZbOOLEEL X KN
CAARETH D 2 LBy bRk,

99mTe-citrate ) ffif scan ~ o Fi| i1 Dickens ¢
WIS Lz v 7 = U B EF RN X Y LN
R A I BRI A EL TV D 2 L 2 FIA L
ELOThD, bhbiudzEd, HHEHRELYOW
e % 29mTe-pertechnetate 13 & (8 22" Tc-DTPA &
e UCax o ny, 9mTe-citrate o {2381 2™ Te-
pertechnetate X V) i < 2"Tc-DTPA L V) (3000
WEEBASE O N, T OfEHE Samuel © o JEER

LIEFF LT, 2ImTe-citrate 23 liod 2™ Tc
LGP LD LB~V IAEN SRS DPLTY
FOWLOLBET S HE, LYo Rl O
WA S5 scan FESE O X BE R0
FTThDH. DIVHAOIT - 7z LRSI T3 R4
OEWEFR Lz b o Tk oic, @A~
OECAB ORI HOWTIHER TS LI TE
DY, KRS O X SnCl g L)
#iz X 529 Te-citrate (@~ O FOA B RA B
EWELTWS, ZoZ kb, bl LR
b DT REOBOAZ A S D L
AT C O EESER O T L < RS X D O K

WO THAES OMESE L O LG T 5. 2
NEA = 79F 777 4 =BV THHELETH
5.

Be K12 1222 Te-pertechnetate, °*™Tc-DTPA,
mTe PERRLAY 7 L AMIK scan ([CHWH AT

505, bhabhid *mTc-pertechnetate (= X % i
scan L %™Tc-citrate | k% §, O & & R L
fo. BRI PSS O HiH 2 scan BRI o LANRIRE
LERTVWAHOT RIFEER 5 & O 2~3 IR[H
#o 2% a L. 2™Tc-citrate (2 X % /4 scan
T ME R R 8 fi 7 157"H' Bt Ao
% W scan Tl 8 45
h6flTHY ﬂi;ga)#ﬁﬂjzmi 99mTe-citrate o> J5 73
B otn, TOZELREROREL—FELTW5.
%72, ?9mTc-citrate {3 35 X OWRAK #~ D 4L
B IEEIC D { KCIOy 2NREFETT 0y 7
THMEL LG EARITS - 72, FRC il %
IS CHRIFBEBE IO R~ RI OLF{I0E R
~OEFHEMA R LEE L L 2580 H 50T
Z O PmTe-citrate (IR TH - 7.

R VRN O R %10k L T I2 i P Te-
citrate T 8 BlicB TR & B2 €0 ) 5 1 Hilid
HRRCEBII A LD bR EOBRBE LI,
99mTc.-pertechnetate L D3RR IIBH TH - 7.

F OO PRI OV TEHMWE & D IREEROPT
AnEohTnd

A%, 99mTc-pertechnetate |2

Iv. # @

1. 99mTc-citrate OFEHRIIBITH - 1=,
2. EiEBRIC LY BIE LV O ERE
99mTc-pertechnetate X V) 3,54 <, 2> Tc-DTPA
LY R o 72
3. BEKMIC1E KCIOs NIRIC X %
EVMETHL, MERR~O L DA
Wi EARITH 5 /-,
4. NEES ORI L R TH - 72,

#0izdH7=v, Solcocitran Kit (P9™mTc-citrate #23%H
X v b)) 2L TRV 7 A T RS
CEtEARLUES. Aol ARUFREETI6M AL e
W (1976 45 11 )], WK oBVTRELL.

570y 7y
A0 7x
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Summary

A Fundamental Study Brain Scanning with *Tc-Citrate

Katsumi IsHil, Takeshi KoBAayAsHI, Nobuaki YAMADA, Shigeharu HORIIKE,
Keiji NAkAZAWA, Nobuyasu HArRA, Kazushige YODA,
and Takashi MATSUBAYASHI

Department of Radiology, School of Medicine, Kitasato University

We examined the ??™Tc-citrate obtained by
labeling citrate with %™Tc-pertechnetate using
Solcocitran Kit.

For our fundamental study—we measured the
ratio of labeling by means of paper chromato-
graphy. By picking out each organs of each rats we
also measured the velccity at which radiophar-
maceuticals disappeared in each of their organs,
and the distribution of radiopharmaceuticals in
their organs.

For our clinical study—we performed brain

scanning on 47 patients. The following are the
results; Citrate was labelled as much as 99-95°,
into ?°mTc-pertechnetate. The velocity of dis-
appearance in each organ of the rats was quicker
than in the case of ?mTcO,4 . Accumulation in the
choroid plexus and salivaly grand was not ot-
serbed despite the fact that we did not use KCIOy,
and images of brain tumor were obtainable to a
high degree.

Key words: ?"mTc-citrate, Brain scan, Brain
tumor.
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