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Study　on　Serological　Diagnosis　of　Malignant　Neoplasia　by　Use　of　the　Radioimmunoassay
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　Anew　fetoprotein　electrophoresed　in　gamma

region　has　been　found　in　human　fetal　serum　and

human　fetal　gut　and　brain　extracts　as　well　as　in

several　types　of　carcinomas　by　Ouchterlony　tests

using　anti一γ一globulin　fraction　of　human　fetal　gut

extracts　rabbit　antiserum　absorbed　with　both　nor－

mal　human　plasma　and　normal　human　adult　gut

extracts．　This　fetoprotein　was　immunologically

different　from　alpha　fetoprotein，carcinoembryonic

antigen，　alpha　2－H　immunologically　identical　to

ferritin　and　other　known　serum　proteins．　More－

over，　this　fetoprotein　was　also　seemed　to　be　dis－

tinct　from　hfetoprotein　already　described　by　Edy－

nak　et　al．　because　of　discrepancy　of　those　distri－

butions　in　human　fetal　organs．

　　The　fetoprotein　was　isolated　from　ascites　of　a

patient　with　hepatoma　by　the　techniques　of　ion－

exchange　chromatography，　a缶nity　chromato－
graphy，　electrofocussing　and　gel　filtration．　The　iso－

1ated　fetoprotein　was　demonstrated　to　be　highly

pure　by　immunoelectrophoretic　and　electrophoretic

methods．　The　fetoprotein　was　shown　to　have　an

isoelectric　point　of　9．3．　Because　of　its　property，　it

was　named　basic　fetoprotein（BFP）．

　　For　the　establishment　of　BFP　radioimmuno－

assay　anti－BFP　antiserum　and　isotope－labeled

BFP　were　prepared　as　follows．　Monospecific　anti－

BFP　antiserum　was　produced　by　immunizing　the

purified　BFP　to　a　rabbit．　Preparation　of　125－I

labeled　BFP　was　performed　by　the　method　of

Hunter　and　Greenwood　and　125－BFP　had　a　radio－

specific　activity　of　lOmCi／mg　of　BFP．　A　radio－

immunoassay　of　BFP　was　developed　based　on　a

coprecipitation－inhibition　technique　using　two

antibody　method．　The　sensitivity　could　allow

reproducible　detection　of　5ng　of　BFP／ml　of　serum．

　　By　this　radioimmunoassay　sera　of　101　normal

subjects，214　patients　with　malignant　neoplasia，

169patients　with　non－malignant　disease　and　12

umbilical　cord　were　tested　for　BFP．　BFP　could　be

detected　in　all　out　of　101　normal　subjects　and　the

BFP　level　was　less　than　lOO　ng／ml　with　the　ex－

ception　of　a　case．　Sera　of　l　570ut　of　169　patients

with　non－malignant　neopla9．　ia　were　BFP　level　less

than　200　ng／m1．　Twelve　cases　that　BFP　level　was

more　than　200　ng／ml　were　composed　of　5　hepatitis，

a　cirrhosis　of　liver，3aplastic　anemia，2pneumonia

and　a　systemic　lupus　erythematosus．　On　the　other

hand，　sera　of　82　0ut　of　214　patients　with

malignant　neoplasia　resulted　in　BFP　level　more

than　200　ng／ml　and　those　82　cases　were　composed

of　various　types　of　malignant　neoplasia．

　　From　above－described　results，　quantitative　de－

termination　of　BFP　in　serum　by　the　radioimmuno－

assay　was　concluded　to　be　useful　for　diagnosis　of

various　types　of　malignant　neoplasia．
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　The　purpose　of　this　paper　is　to　compare　the

diagnostic　value　ofradionuclide　brain　scanning　and

X－ray　computed　tomography（CT）in　the　evalua－

tion　of　patients　with　brain　tumor．　Our　study　is

based　on　179　radionucllde　scans　and　l　33　CT　scans

on　patients　with　brain　tumor．

　　In　radionuclide　imaging，　overall　positive　rate　was

87．796，while　CT　missed　only　one　case　with　posi一
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tiveness　of　99．1％．　In　radionuclide　imaging　with

99mTc－pertechnetate，　high　positiveness　was　obtain－

ed　in　meningiomas，　acoustic　neurinomas　and　meta－

static　tumors　and　those　poorly　localized　were

midline　tumors，　tumors　located　at　the　base　of　the

skulL　However，　improved　brain　scan　images　and

specificity　were　obtained　with　combined　use　of

different　radioisotopes（99mTc－pertechnetate，99mTc－

diphosphonate　and　67Ga－citrate）in　39　cases．　Scans

With　99mTc－diphosphonate　are　useful　for　detecting

lesions　of　the　sku1L　In　cases　with　meningiomas，

scans　with　99mTc－diphosphonate　showed　contigu－

ous　bone　damage　by　tumor　infiltration．　They　are

also　useful　for　differentiating　tumor　from　infarc－

tion，　when　CT　scans　show　low　density　areas．　In

cerebral　infarction，　most　lesions　are　better　demon－

strated　with　99mTc－diphosphonate　than　with

99mTc－pertechnetate，　while　tumors　are　usually

visualized　better　with　99mTc－pertechnetate　than

with　99mTc－diphosphonate．　Brain　scanning　with

67Ga－citrate　was　occasionally　more　useful　for

delineating　tumors　than　those　with　99mTc－pertech－

netate，　especially　tumors　located　at　the　skull　base．

In　addition，　dynamic　study　by　bolus　injection　of

radionuclide　and　delayed　scanning　are　essential　for

“nature”diagnosis　of　brain　tumors．　We　empha－

sized　usefullness　of　di　ffe　rent　informations　from

different　isotoPes．

　　CT　was　very　sensitive　in　detecting　mass　lesions

with　detailed　morphological　changes．　CT　detects

glioma　of　low　grade　malignancy　missed　by　radio－

nuclide　scanning．　Basically，　CT　displays　the

morphological　pattern　of　the　tumor　and　the　brain

more　precisely，　while　radionuclide　scanning　de－

fines　tissue　function　or　dynamic　aspect．　Future

emphasis　in　nuclear　medicine　must　be　placed　on

the　study　of　tumor　specificity　and　dynamic　aspect

of　the　lesion　rather　than　its　structure，　prospecting

the　development　of　more　specific　radiopharmaceu－

ticals．　Radionuclide　imaging　and　CT　are　two

noninvasive　procedures　that　have　a　high　rate　of

detection　of　intracranial　tumors．　From　this　com－

parative　study，　we　conclude　these　two　procedures

are　to　be　complementary　in　the　investigation　of

intraCranial　tUmOrS．
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　　Recent　studies　have　shown　that　rare　earth　radio－

nuclides　of　high　atomic　numbers　con㏄ntrate

favorably　in　tumor　tissues　and　bone，　Among　these

nuclides　167Tm　is　reported　to　be　one　of　acceptable

tumor　localizing　agents　in　view　of　its　decay　charac－

teristics，　the　half－life　of　9．24　d　and　the　EC　dacay

fbllowed　by　a　208　keV　gamma－ray．　The　present

study　concems　a　new　method　of　production　of

ahigh　activity　l67Tm，　via　a　reaction　169Yb（γ，　n）

　　　　EC167Yb
　　　　－→167Tm．　In　a　photo－reaction　on　ytter－

　　　　17．7m

bium　at　moderate　energies　the　93．ld　168Tm　is　not

produced　and　other　longlived　nuclides　170Tm

（T1／2＝130d）　and　171Tm　（T　l／2＝1．91y）　are

produced　in　negligible　amounts　due　to　small

cross　sections　of　the（γ，　p）reaction．167Tm－citrate

was　injected　intravenously　to　the　rats　subcu－

taneously　transplanted　Yoshida　sarcoma　and　was

injected　intraperitoneally　to　the　mice　subcutane－

ously　transplanted　Ehrlich　tumor．　These　animals

were　sacrificed　and　distributions　of　l67Tm　in　the

organs　and　tumor　were　determined．　On　the　other

hand，　the　tumor　tissues　and　liver　were　excised　and

subcellular　fractionation　of　these　organs　were

carried　out　according　to　be　method　of　Hogeboom

and　schneider．・67Tm　of　each　fraction　was　counted

by　a　well　type　scintillation　counter．　In　Yoshida

sarcoma　and　Ehrlich　tumor，　most　of　the　radio－

activity　was　localized　in　the　supernatant　fraction，

and　small　amount　ofradioactivity　was　accumulated

in　the　mitochondrial　fraction（lysosome　contains

in　this　fraction）．　But　in　the　liver，　most　ofthe　radio－

activity　was　concentrated　in　the　mitochondrial
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