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Photorecording　of　Gamma　Image　Using　Beta－ray　of　goSr－90Y

　　　　　　　　　　　　　　　　Application　for　Traverse　Scanning

and　Its

　　　　　　　　　　　　　　　　　　　　　　H．SAITO　and　T．　MIURA

DepαTtment　O∫Rα‘liolO9・y，　Nαgoya　UniveTS吻Sehool O∫　AfecliCine，　Nα90？」α

　　Since　the　exposure　of　goSr－90Y　beta－ray

caused　the　blackening　of　X－ray　film　ill　the

paper　bag，　a　5　mCi　goSr－90Y　beta一工ay　source

was　placed　in　a　3×3×5cm32mm　thick　lead
box　with　a　O．3×0．4　cm2　hole　at　the　bottom

and　a　lead　shutter　over　the　hole．　To　increase

contrast　and　intensity，　two　image　intensify－

ing　screens　（Kyokko　HS）were　used　on　the

both　sides　of　X－ray　film．　The　shutte1・was

controlled　with　a　magnet，　which　1・esponded

to　the　impulses　arriving　from　ordinary　scin－

tillation　scanner．　Moving　on　the　paper　bag

of　X－ray五lm，　the　information　from　the　de－

tecto1・of　the　scanner　was　recorded　on　the

丘1m　by　the　exposure　to　beta－ray．　Thus　the

light　tight　box　and　photorecording　equip－

ments　weエe　not　needed．　The　Tesponse　of　the

lead　shutter　to　impulse　was　rapid　and　the

contrast　of　gamma　images　of　scanned　tis－
sues　was　an　good　as　that　of　ordinary　photo－

scintigram．　The　above　device　may　be　called
“ beta－ray　recorder，’　and　the　results　‘‘beta一

photoscintigram，，．　The　above　mentioned　beta－

ray　recorder　was　modified　for　the　recording

of　traverse　scan　image；a35×0．3　cm2　slit
instead　of　a　O．3×0．4　cm2　hole，　and　a　meta－

acrylate　wedge　absorber　of　betaray　ins七ead

Of　a，2mm　lead　ShUtter．　The　Wedge　CO皿一

trolling　exposure　moved　in　response　to　coun七

rate　at　a　scanning．　When　the　horizontally

faced　head　of　the　detector　with　20　cm　focus－

ing　honey　cone　collima七〇r　moved　back　and

forth，　receiving　impulse　f1℃m　a　section　of　the

body，　the　subject　and丘lm　were　turned　5　de－

gree　on　the　synchronized　turntables．

　　The　scintigram　　thus　obtained　was　suf－

ficiently　clear　and　the　size　of　the　object　was

shown　in　fair　agreement，　however　the　dis－

tortion　of　image　was　observed，　when　the

absorption　of　gamma－ray　by　the　tissue　near
the　1・adioactive　object　was　ve］・y　large．

　　This　beta－ray　recorder　does　not　1’equjre

such　an　expensive　system　fo1・traverse　scan－

ning　as　Kuh1，s　did．

Preparation　of　99mTc　Compounds
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　　　　　　　　　Dainabot　Radioisotope　Laboratory

　　99mTc　has　been　used　extensively　for　scinti1－

latiOn　SCanning　in　recent　yearS　beCaUSe　itS

physical　and　chemical　characteristics　are
very　suitable　for　the　purpose．　But　the　pre－

para七ions　of　99mTc　compounds　must　be　per－

formed　by　users　themselves　within　a　limited

time．　For　this　reason　it　was　necessary　to

have　established　the　rapid　and　easy　pre－

paration　methods　of　them．　In　this　paper　the

p1・eparation　nユethods　of　the　compounds　by

Larson，　Nelp，　etc．　were　discussed　and　the

pul・ity　and　toxity　of七hem　from　pharmacologic

point　of　view　were　described．　The　prepara－

tion　of　99mTc－Fe　complex　was　also　investi一

gated　and　the　va1・iations　of　distribution　of

99mTc－Fe　complex　in　various　organs　of　a
rabbit　after　intravenous　injection　were　meas－

ured．

　　99mTc－S－colloid

　　The　method　of　preparing　99mTc－S－coIloid
by　Nelp．　etc．，　ill　which　Na2S203　had　been　used

instead　of　H2S　gas，　was　studied．　The　effects

of　varying　concentration　of　Na2S2030n　the

colloid　forma七ion　were　examined．　It　was

con丘rmed　by　paperchr◎matogram　that　more
than　99％of　gl）mTc　activity　reacted　with　sul－

phur　to　fo1・m　99mTc－S－colloid　at　the　O．02　M

Na2　S203　concentration．　Meanwhile　i七　was
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also　found　expe1・imently　that　intravenous　in－

jections　of　collside1’able　dose　of　9｛｝mTc－S－col－

loid　of　this　concentl・ation　dkl　not　show　any

acute　toxity　on　mice，1’abbits，　and　dogs．　Free

99mTcO．1　was　not　als（，　detected　in　this
⑪9mTc－S－colloid　solution　after・　autoclaving　at

121℃fOl’20　min，
　　1）9mTc－albumin

　　In　the　method　of　McAfee　et　el，　the　effects

of　varying　PH　of　tagging　so］ution　（99mTc－Fe

complex）and　PH　of　incubation　mixture　on
yields　of　99mTc－albumin　were　studied．　Con－

sequently　su缶cient　yields　more　than　90％
were　obtained　when　the　PH　of　the　tagging

solution　retained　between　5－7　and　the　PH
of　the　incubation　mixtu1・e　between　1－3，　which

means　that　it　is　not　necessary　to　ajust　the

PH　of　tagging　solutiorl　and　incubation　mix－

tulle　exactly　with　P］H　meteγ　as　describing

in　the　Iiteratui・e．　F1・ee　99mTcO4　was　not　de－

tected　by　pape：vchromatogram　in　（JgmTc－al－

bumin　prepared　by　this　method　but　detected

apParently　by　pape1’　electl’ophoresis．

　　99mTc－Fe　complex

　　99mTc　complex　was　administered　int1Laven－

ously　into　rabbits　and　distributions　of　this

activity　were　measu1・ed．　It　was　cleared
rapidly　from　blood　of　the　animals　after　ad－

ministration．　The　1・esult　of　studying　the　dis－

tributions　of　this　preparation　in　various　oヱ㌔

gans　showed　the　possibility　of　using　this
compound　as　a　renal　scanning　agent・、

Preparation　of　35S　BSP　and　its　Application　to　the　Study　of　Removal
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　　For　the　kinetic　analysis　of　sulfobrol皿Ph－

thalein，　it　is　imPortant　to　study　removal　rate

of　BSP　administered　七1・ace1・dose．　But　con－

velltional　eolorimet1・y　cannot　affol‘d　to　meas－

ul・e　small　am肌mt　of　BSP．　It　is　necessary　to

use　radiolabeled　BSP　wi七h　high　specific　acti－

vity．

　　Pエepa1・ation　of　1311　1abeled　BSP　was　t1・ied

followillg　　Tubis，s　Inethod，　but　it　was　not

useful　because　of　instability　and　its　di荏erent

Rf　in　ch⊥lor／latOgltal／！from　regular　BSP．　’VL「e

⊂ucceeded　in　p1・epa1・ation　of　labelling　BSP

by　S－35　using　conc　：35S　su！folコic　acid　during

synthetic　　process．　　Cont1・ary　　to　　the　　1311

1abelled　BSP，35S　BSP　showed　quite　satis－
factory　stability　of　its　label．　After　stand－

ing　ill　Iloom　temperatu1・e　t’o　t・amonth　or　in

aref1・igel・ator　fo1・two　months　no　35S　came

off　from　35S　BSP．

　　Identifica七ion　check　of　3：唱BSP　with　stable

BSP　was　pe1・formed　in　various　ways　with
satisfacto1’y　results．　Clea1・allce　study　showed

idelltical　disappea1・ance　rate　of　35S　BSP　with

cold　labeled　BSP．　Radiochl℃matogram　of
3うS　BSP　as　exc1’eted　ill　bile　delnonstrated

identity　of　this　labeUed　conipound　wi七h　re－

gular　BSP　as　well　as　stable　labelling　of　35S．

　　Counts　of　35S　BSP　was　measured　using
liquid　scintillation　counter．　One－half　mili－

Iiter　of　plasma　35S　BSP　was　pipetted　into

30ml　f】ask　and　15　ml　scintillatoli　consisting

of　150　ml　dioxan，125　ml　anisole，125　mI

of　dimethoxyethane，　PPO　and　POPOP　was
added．　The　mixtu1・e　was　kept　to　stand　for

15　min．　and　飢t1・ated，　The　filt1・ates　were

counted　in　T1・i　Carb　Liquid　Scintillation
Spec七rometer．

　　Dose－clearance　relationshjp　of　sulfobromph－

thalein　using　this　compound　and　commercial

BSP　was　studied　in　seven　normal　subjects
alld　two　hepa†itics．　After　intravenous　in－

of　35S　labelled　BSP，　blood　stmpling　was　per－

lection　of　O．1　mg／kg　of　BSP　including　10μCi

of　35S　labelled　BSP，　blood　sampling　was
pe］．・fo！『med　at　5，8，11，15，　and　30　Mill．　The1Le－

after　l　mg／kg，2．5　mg／kg，　or　5　mg／kg　of
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