Osaka University Knowledg

13114#Z5% Macroaggregated Albumin (MAA) (C & Bfh

Title | o e D PR
Author(s) |gill, B—
Citation HAEZRGHSFSMEE. 1966, 25(10), p. 1123-

1134

Version Type

VoR

URL https://hdl. handle.net/11094/19761
rights
Note
Osaka University Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

Osaka University




FAA414: 1 H25H

BB
B1] B Macroaggregated Albumin (MAA)

(2 & B ili v RS W 0 FEBER B 58

AT R ACEE N B B R s CGEAE : RIS —im¥u%)
moodr A —
(PEFn404212 3 8 RZ A1)
Fundamental Studies on the Diagnosis of Lung-Diseases By Means of
131[-Macroaggregated Albumin (MAA)

By

Shuichi Maeyama
Department of Radiology. Kurume Univeysity School of Medicine.

(Director:  Prof. Miichiro Ozeki)

Presently, lung scanning with 1¥1I-MAA (Macroaggregated Albumin) is being attempted as a diagno-
stic measure for lung diseases.

In this study, with a view to diagnosing pulmonary embolism, tumor and other diseases by lung scann-
ing, embolism was produced in the pulmonary arteriole with intravenous injection of 20 to 100 micron
particles of B1I-MAA. After injection of 181[-MAA into the auricular vein of adult rabbits, its distri-
bution in the lung with regard to time was examined by means of profile scanning. For the identification
of BII-MAA, microautoradiographs were taken by a stripping method.

It was found that *1I-MAA gathered in the lung immediatly after injection and was discharged
from the lung during 6 hours at the rate of 3%, an hour. MAA-embolism observed in the pulmonary

arteriole proved to be an incomplete one. The discharge of MAA occured so rapidly that about 709,
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of the injected amount was eliminated from the system in 24 hours. No antigenicity was detected.

This method can also be employed for the function test of pulmonary circulation.
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A) A pint bottle of "I-MAA.
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B) Macroaggregated albumin is distinctly visible

to the naked eye, as white particles of 20-100
microns in diameter.

Fig. 1
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BRI PU-MAA 285 LT, TO@EAI
B BB AR & RERFIICBZE T 27201
profile scanning %G L7z,

EEF*E

FAD A7z BI-MAA 35— (LT b DT
» 3% (Fig. 1). = ollykofEng 3 m LikstE (1.0
me/mgll k) @ BIEBAME7 V7D 1%
VAWK % BRI CPH 5. SICHEEIRIC IR L, 100
COBEHT 14 100EHRE: L2220 0247
NIEIMAADEBIE L ET 2. LM
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Z BI-MAA m502c 2 &Y, ZhiZpl 5.5
VAR E W AR 4 ~ 5 ml 2N T
TR 5. BN THRE h: BI-MAA R
FRE—BEME N3 L3k HREBL, EBL
BRFERE (KER3ke) OFMIRX hiEA LIz,
i WI-MAA BERA RS n 3BT 5 &
HmE s P LT 2 72 » 7 LTE
SMERP B EHEZL, MI—-LEHEW 0.5ml %
CONNEXION IN THE PROFILLE SCANNING

SPECTRO
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DETECTOR
C S |ADoER H \RATE Hlscomsn}
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MOTOR
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SPECTRO
METER

Fig. 2 Block diagram of the profile scanning.
As a detecror a crystal of 2''¢ x 2'' is used
and a collimeter has an oblong opening of
11 x lcm.
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Profilescanning®® 1 Tig. 2 ¢» Blockdiagram }z
RT X 5% %E ¥ AL THoR. Eb scan-
ning ¥k i 7= Bed Q[ESE L7z detector
VAR & T E T A EANER T 5 Z &
1z i profile scan #4795 HF{TH>T, scanning
bed @ FTFc {FHEY I 27¢x 2" @ crystal 2
T % detector # ¥l 7%, F@ 2{H» detector
OB I F h FnHF @ spectrometer (23K 5
N, %x o trigger {7713 adder 12 BT ETF
i detector MFT & LT, B\ ZBUHICHE 3 2
LRTEB LSk DoT 3, adder DHEIIZE
FHFFR D recorder |2 Y WiETERT B 23, recorder
@ chart speed |3 scanning speed 2 3EEH 5%
DTCENFNTE THZLNT &5, scanning
speed 1332, 16, 8, 4cm/min., chart speed i
1, 2, 4, 8, l6cm/min. #ZhZHEHE LT
PETE 3. collimeter (311X 1cmDEFENH
REEAT 200 RERL, SER scan FHFI L
EA % 2 TAEICEE L. REGEIADCEE

"I-MAA PROFILE SCANNING
(RABBIT)

i J
124rs. /k 1 Hr.
e —
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i Fig. 3 The results of measurement made at int-
ervals by profile scanning in rabbits. From
upper right: after § min.. 1 hr., 3 hrs., 6.
hrs., 12 hrs., and 24 hrs.. In each curve, the
scanning was commenced from right, and
the first peak rising rapidly corresponds to
the chest and the next small peak seen after
3 hrs.,6 hrs., and 12 hrs. to the abdomen.
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Fig. 4 The difference of the excretion time of
#II-MAA and RISA depicted by profile
scanning after 1 hour and 24 hours. When
PI-MAA and RISA were injected into ani-
mals. After 1 hour MAA was seen only in
the chest, while RISA was detected to be
taken up into the whole body.

In 24 hrs. "™I-MAA was excreated by about
702, whereas RISA showed only a decrease
of about 20%. The amount of injection of
WH-MAA was 50 pc, and that of RISA 150uc.
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LT, TOFESMLEZHLNTT B2 micr-
oautoradiography #4727z,
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ERAE

BI-MAA  : UTOFAZNHIRR 213 2 h i@ &k
HRERTRA E42-MA ABTF 2 RBICIEL,
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M W i ST RIE L CRER 2B Z
flinZgEREe T aAIFAL T IO THHL
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VIPE D ABIR R ESE U7z, A IEEAE T 5 o L X
I L, FEAMTOREE L 2 B EI RU0T 7
4 VAR, HEYT THi L.

S =7
ARV JEHR U 72 B TR 0 AT 2 1gee
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Fig. 5, "' I-MAA stained with BPB in a middle-
sized pulmonary artery of the rabbit 15 min.
after injection.

Emboliform attachment of “'I-MAA inje-
cted is discernible, the embolus is attached
partially to the wall of the blood vessel and
on another side it is continuous with a clu-

mp of erythrocytes.

In the interior of albumin a few wande-
ring leucocytes can be seen, and a few leu-
cocytes are also seen in a row along the
border line between the embolus and the
erythrocyte clump.

Fig. 6,15 min. after injection.
In the pulmonary arteriole are present erythr-
ocytes, which suggests stagnation of blood flow.
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Fig. 7,15 min. after injection.
In the arteriole erythrocytes and a few leuco-
cytes are observable.

-~ A
ﬁt‘:“\ s -_E 2

Fig. 8,15 min. after injection.
Embolism of 'I-MAA in the capillaries of
the alveolar wall is slight. Some capillaries are
completely filled up, but it is not clear whether
they belong to the arterial or the venous system.
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Abh, ToO—xmERCHE L, hhIERY
OO R MERBLIZHE U T B 237 0 BRI BERE
T—#EFR L, FNHE TOEO B MBRO F4E
¥HB3b0D, XTAT I v ERAC YA
DEMBROWEH 2 HD B = =B H B (Fig. 5). Jifi
/NERIR Tt e 5 oW X B ERe FREE, K
UHERBIROZ 72 7o 7 3 v o HYREE
B, BIXTEAEREALEZTAT I v EED
NAYETHD AT B/0EIRE 2 & 353D 5
na. EAIGEITIE, MREEMENT LT 2
vERZFEETHY, TOERIZ—HOD DI
LRERIRLTC3300 550, - OFBME
BEIRRD b O 2 HRTR O b 02 WrEHisk 7
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IhMrA T 330855607 (Fig 6, Fig.
7,Fig. 8), SR A b Nz AETERE, MR
ROmBEORFH, IHBIIRD spasm 13 1EH 5 7 M
Mg TcrEDLhAVWITRTHS.
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o RI T Ficfsmciaitinagecs 3.

2)  fEAIT—B L1z R 0457580 08k 7z 345
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HBO7ANVLEHRHTETNS,

3) R E AL L,

4 RIERER LIS RAC Rk S,
PR RS LTV A0 TCHRIE LE { BE S
piikTcx 5.

DL F o 2y & autoradiography (k%22 Hid)
M, SRR, EEFOHTE(HHIA TN S.
18964F Henri Becquerel 2i847¢> autoradiogram
FEZ LTk, 19304 Bulliard, Grundland &,
12X b 2Pz k BEIE, 19404E Hamilton, Soley
5o P gz k 2 EiREEo autoradiogram 33477 b
LT %. autoradiography (2 IFREREHIA & L
THES 7z 5l F#EFH % Ay % track autoradiog-
raphy & FLHIRE R O BIGESRART o0 B0 & BEEE T

6

HARIE Ao o o ffeiis B92548 5104
V2L CESET A microautoradiography, Py
THRASIHENTE S L 5 AFAKEORIL L LT
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e 1 HET ARFELT FTTAV T
OFEFHRRABIRLTL 5. FAE T HED en-
ergy 13 B ©130.69 Mev., 38 (. 169Mev., HC
0,154 Mev., 3H 0.0180 Mev. } 7z %33, energy
BRECZEZOREIZEC 2 Y, Biboiips
I T 0 IRBSNHE L B VBRI R BE &
PEMFURIE & b B R TN 5. PR
W EMEINE X2 B, MO e F (LR
OREFRRE S THREINIET T 5. SBHIRH
P3E L 0T BACHE PR MR UM i e
T5. BB T FEBETH 2. BI-MAA
7 A T microautoradiogram  # fEHl4 % 7 b
w, LR P o R F —RBRE W
O, BTN TIELN, TOFELRTICIX
FEAAEINED & B TRIE T L.
EBRFE
BIL-MAA 10pc # REOHIR X bR L,

155788 B U 6 Refifitii (1) o5l & R CHikc T
it & f0GHE U L7z, GDHE U 723080 2 ks L 72
#, autoknitte (Handix) #{fiH] L CisfEA %
Pl L, AV o ¥ v 7 E:c kb microautoradi-
ography #4727, 7 AL 2EEL4—1 794
7578 (XY » 7)) EM TYPE ET-2E,
15 microns, SIZE 2.5x7.7cm % L7, W&
AR ZHEIC LU SN TERE L3 3
THIP~E SN B X H oz, BEEE LT
20W Sk # panchromatic film ] safe light No.
4 (King) 12 TE2 b0 &V, FA LG E
OFFgEE 1m DUEEEL . %y MRflE RO
N, 74ANLOFEREIVEH~LIIZL, 20
10 c ok E Ad, JRHNCTER L 7 4 L &
a2 L, MR, 74V ABE
154 TR AT TERHR A ik
LCPBEOR X il o HIEE L TIT <L FREO T
MR E SR LY, BT A A
e ORI BEBREENE . W hsh 24EL%.
D@3RY FFIET BT o —2an Y 2R
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7 ZITT1050 578, & O 3 4520°C ANz Tk
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720, BRLOMIZTRZECAV L 3, —#
DOER L TTo7z. PR —ARMRREA 2 1
BT 2B Y Y T AR T, RIFZ10
MG K& E 1T OCTHR, Bk & snse
<, LR EZNHET TV 27207 4 L A5
DIRFERLTNEEL B L DONRE L, —PAz Iz
72t uHoTMELTH b, SRtz nzd
DN 1 ~ 28Uz F Ehpotz. ERERON
REAI B IR R & I 2 TR e L7e.
EEER

RRHIRFHT 4 BRI b o BALEE R RE LTH
D, B DEEREOE Y LAERE S Nz,
5 HMf T BILEY S L 2y, 74 L 201k
bR :

n, /]

Fig. 9, Microautoradiogram, 15 min. after injec-
tion. Elliptic black patches are present circ-
umscribed in the middle-sized artery. Radio-
activities seen as elliptic black patches are
localized in middle-sized arteries.

7

citon,

In the medium-sized artery as well as in
the artericle black patches indicating the
presence of I-MAA are observable,

e "r % !
A

¥
ey #
.

Fig. 11, Microautoradiogram, 15 min. after inje-
ction.
In the medium-sized arteries no complete
embolism is formed, neither is blood plasma
present in all of them.

P D EY T PU-MAA DfFEE 2132 %X PR LT
w%. Fig. 9, Fig. 10, Fig. 11, Fig. 12 6 Hf®
DO BT D BT L X —(0.69Mev.) 2k ¥
TEZ-OREEERM LT3, 7HMck
% &G BACHIE 2 000F, SEERASE o 3RS PR
2T 5, BB X6 HIEEE b
DIZHe b Bl autogram % FLusH L7,

BU-MAA A543l U 7= o s ¢ 13,
BI-MAA %Rz & U Cikifhie & Uskminh
IRiziE>Th v, FOHEWIRRT 2 gk isry
JBoRaEE: UTH S - & HBkES. Fig. 9, Fig.
10, Fig. 11 BB s F 208HE 7L 7
I VEROEMER, fiodis (Fig. 5, Fig. 6, Fig.




1130

Fig. 12, Microautoradiogram, 15 min. after inje-
ction.

In the pulmonary arteriole as well as in
the capillary of the alveolar wall are visible
black patches suggesting a sparce distribut-
ion of '"I-MAA.

g,

k

Fig. 13, Microautoradiogram, 6 hrs. alter inject-

ion.

Radioactiv substances flow freely into the
capillary of the alveolar wall in such quan-
tities that black-cord-like silver grains are
observable.

7, Fig. 8) & 3/ NBIIREBRICHE T I8 L

LT, FoEOb 0T, EBEEOFEMFO—G

IHEMLT, AVCEBEaomE: LTHAENS
Fig. 12),
Z A Ui AN 6 IR 2 kR 72 S ilieD mic-

roautoradiogram “CiZ, i 2 — F Al

BEEMUVFEI T o TR v o — T & L
TH»LhB (Fig. 13,Fig. 14),

6 eI B Ol Trx B gk 0Pk 23155 0 B
Dr3 R A, LA EBMEICHE DS

EENESEN - TS

H2oAR il

Fig. 14, A part of Fle 13 enlargel:l

ML:IF

g, 15,M.1croautm.acl10gl.am‘. 6 hrs. after injec-
tion.
In the pulmonary artery, instead of spot-
like distinct black patches, thickly stained
regions are spread diffusely.

n, PEERBIRNOERGENCAAES T, MRIIR
FERY 15580 & 5 BRI LR R a, H
ORI RERERE & B0 7ol & L
TRLN 22T ¥4\ (Fig. 15, Fig. 16),
z

OTRAF ORI € b TIX10~12p TH—T
bBEvbh T3, Bexiow T ehs.
Bt & D E T2 BU-MAA ORiF0
B0~ 1002 &LFHWME L TWE0T, HWIRA
IHEAE W7zM A ARET TR A &2 g

—_— 8 —
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Fig. 16 Microautoradiogram, 6 hrs. after inject-

101.

UDohind 2 L2z %, EREe profile scanning
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file scanning |z ¥ % peak X, s ez B
1T A BU-MAA ¢ concentration VEESTES R
e LT, oo n Tk LT
o EHESN S 6 KA 3 i3 1 i 3 %
¢ concentration DN LE N, 24T
KN30%FEENZEH T 3 = L b po7:. Wagn-
er’Nz X 3k, BI-MAA DfRHHC O Tizd8k
HT80% L ERAucH X n, FOERTT 1002k
SPEES T UL 3 LE LT 3. ROz
THEAEIRME & h PP c—B L TP 32
0 YRR & A < didRs R, 6 IEHE TR
& L7z peak 122003, 2 MG EHBSAAIIRER
THHLMAE27 L 312, HERTE LTV
BILMAA 2 b 1D TAM L, BRI 2 W8
L, BB~ FEBIT 300 L HEHE h 3.
B 513 BU-MAA 138 AR T 3
—F, AA, _7F L, ¥R LICHEh, AAR
FRCHERE N7 BEUSRI W T, LM RR
Rt X M B LR LT3, o FIzBY3
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BIL-MAA o&vifei, ZAHz2w Tk Benacer-
raf2), Wagner®), ffJ2 57 12 X W& DEENRT
ENT328, ZoWmE ENRETHD - L
FRDOER TR LTS, BI-MAA {3 - RI
SA OfUH & # BT haE, Fig. 5 okkiz RISA
THE 2422026 BLJIE > concentration k73
AHNBITHE VR, BU-MAA 1370912 % &
An RISA o 835 3, BEIER  Be v s
T SRS 22 & b SRR, B HR
DI peak R L TW3, 2o 2 ki
@ RISA p—#ix FricfEiRE h, Z 2 ¢ /WX
NTEZE THRAA~HEI X h 2 SRR — IS HEN
Eha. —Jf BI-MAAZB Tk, HE5EE 21
M3 Cix profile scanning o _kCiiF, Bl
2B 3 activity WIFRA FE B 2 kiaiskn
V3 R I T, BEbEE M 24 B T
12, RED T2 activity B 3D 5 h 523, RI
SA O A LT, Zo activity OEGI1xIE
TR, Rz ow TSR OMNEES oA R
BIGR L TR scan system D ApEEAED 51 B W 3 HY
Hen, CrOPENRT I TH B L ST, iz
BT activity 1 2F5A EavEHEE S h, T
DRBOESL N L Z L FR LT 5.

Rz BU-MAA ORI 1 U R E R
123701 1T o MEAERIRER 1t v T,
microautoradiogram =T, JEAEHEO YL O Tl
G REIR LU /INBIIR - IR i FE g o0 BB &
L, TOFEZPESE1THY, BT CLEML
HAE LTEANE N BII-MAA JEEIHE 1T,
INED RN BEANEEDN D T Tz BU-MAA
FIxMHIERIE S CIR 476 LTWB Z 2R 4 H
2. MAARGEER TR, HiogERiags e
BEE h, MEIRRIA 12 i £FRENC spasm 3
AOL N, MRS oML -2 b d R mEREE R
BHIREVECAELE LT 5. PI-MAASER 3 Fig.
5 D40 { FPERENIR K ORIRIR ¢ oR sEeie g &
RLU, MERBEEZ—#REM Lk Six2& e
L7803 b b, SERIRFEEY O —Hz oz BEi
MRl BRI AL 5N S, BT CIX
FLITER LM AL hEN, o
FEHEERBIRRO b O 5, RO D @ik Van
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Gieson ufa % 570 Tu~ 72\~ O TR Hske 2 v
YA 6 Bl o WI-MAA @microautoradiogram
ErSEEIIR A LT L 7 v o fF
FEr R TREBNT L C, MEEEMciER o -k
FRd v, MBI R 2 ik o B
wa—FELTEDLN.

i, BU-MAA iy v F 7 7 skoifeiic o
WL L TAH BT, BB DWW TRO T
AT, AT L7 3 v R nBEE
& ¢ |EPRIT 7 AR T H 2R BITHE L 72
2B, Ve 7R, TFT7 4T F Y —EOH
Eiai A D b A nor, RSB0
4= ), precipitin test, passive cutaneus anaph-
ylaxis test (PCA) 1z Ttk 5L, B~DOMA
AMHITY, AF¥sv=v 7¥A3EEO KT
i, FEMERACED L ARV EBED2 T 3.

RICERIT & BB E IOV Tk, FifIR
X VEAE AT BIL-MAA AUGHERIE S d, [HE)
IR & BEWTE DapRE~ L6 D E h BB, S
IZEBERYETOITH AR, EOMBREN
FIR TS M7 X 512, KELBIRIC edd R
FAES VO TIWTREYE, 57 7 —XSomER
AwborBbhs, BE1HOAMAF »=v
TIWET ZMA A OFEHIET0.01ng~ 0. 208 T
» 2%, Wagner!d) & iRz B Tfio - ERT
(X 80mg/kg TH M A S NAhOT EWE LT
W3, BRI SkenERIHETE 1MEOMA A
PHEALZBE L RERA LN AND:, BHIZZ
DIEEOFOHO HETOCTIE, 6 S o
microautoradiogram “C i Ju BEEME 1 B iRiko
I—FE LT o BEEREDLNS.
Zhi BU-MAA REMWEFNZM A ARS
b, HMIERLTWBZLERTOOT, NE
RO ZERY BN T 0 ' ARSI L n >
Looa L T/hE L2y, IR L
RAThTw330LERENE. Zoc LT
B EREERN 20T, ZhLEIERDL
WEE & 2o T3, B did<z k5, kM
Bz A& iz BIL-MAA x, AA, *7F
¥, s — PICERETOMEND ERELT
W3, M ToafiEE, FROER TR

HAR[E Sl S deRE 2548 95108

Hisle 7z o7,

L LEEOHMAT BT, MBIRR M
o spasm, NGV BHIRAFIEPY 1o INEREL D fEAE T
kR, EEFRIOMMEATIELL v
ek, BIL-MAA JEAIZ L BB LELL
Na. TP X B o, U
Bz 33 00E3AHTHBZR, wTFhizLTH
fik e LTBh 2 Bofigca v bk Eigo
ERLIELENTHS.

PLEodn ¢ BU-MAA @RI A2 I G %
BOLNE VR, T—E O L0701z BII-MAA
S EHHEEEO D ORERE T3, Zhid
TAT:vp#ERELE L, 22k > THE
M R U BEMRETED TR % & ) —REcBEICT 5 &
iz, OPNERE o TR & gER LT b 3
DBECEITTEDTHE. ZORBEIZONT
IR T BU-MAA % iz A LT, MR
B AFEROZECEHE N TW 3.

i aER AR 2 1 BU-MAA otz $Kr, 18Xe
SO HSMAA T ABEHI AT 5, RS
I YERRE 7 A - B 5k, RO R
[Hpizix  detector 12 RI 234 M & hon Bk
522 kML, XhEMEDLLED
WEE ML L, BB OS2 E MK L
THSET 2 2 L AEEE 72 2 & 2kt BU-MAA
WEBHERFNTWB B2 T 5. Jifimifkk
CHBEZWE & L, S Vil B9 6
BRE L v b, Hencfitich v, BIVEH
A BOBMERE L v, Z0X 3R Eh
5 FIL-MAA % v 2 B8P, B L 45
Lo BH A, BIFEL S0 3 ERTAE
TITHRBT2VDLELS.

s W

BILMAA 2 X 30y v F 7 7 238k, Iy
FERE Lz B2EkE LTRBMENT
W3R, 0N B 3459, REHEEIZOw
TEAHD ER DT, R E - =BiEE
T ZhbDEFEL M A LRA, ROME
AR

1) BI-MAA #EFRAERIZE 1T 5 BI-MAA
O BRS5HA %  profile scanning 2 kb L
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2. A5 5 T i D £ B concent-
ration ¢ peak NRF.5h, ot B o
activity 134 bhanorz. 3 RSSO
peak (x> U, FIEBEBEEZ {902 BB ) activity
TR L7z, 6RE T, ZoOTHEED peak
BEPE Y B ORCEEIZ R L7z, 6 AT
DA Ty 3 % DR CHlish~HRIE X h, 248
FIEEII430%6 2% 2877 3 312 @B E a0tz RI
SA TR wodhitRR 2R L, BoFF
CASEE B AVRERZHEOTV 3.

2) MA A¥ufafEZ 2 microautoradiogram |z
X AT R kDR TH B,

HEAEBEO D 0T, PEREUHEEIRC RS
LEROHBIEL, MEXFIAEREIL TN
Tk FRERE LG, Ao Z mEERYNE microa-
utoradiogram |z kI, BI-MAA 5 2% = L 25k
RE NIz, He—Ho MEEEHE I L 5eL2 B0
REZRTIDY o710, LEOIMYE R EET
ZIEEDDDTEANDT.

A 6 Rt T, PERERUMENRIC, R
SIERYIOFAGTAD 5 = L 3k, s
MEANE BU-MAA 231< 2 9 223 58 LT
SERFD BNz, i BUI-MAA Riimdo
BEESHBERC L VDRI N, AELADT
S~ ENB Z L2 RT VD TH B,

3) MAAOHFFEMEIZOWTIE, BOERTY
MWL OFE LR, ¥ a » 758K, 7F7
4 7%V —EOFFERED B = Lk no
7z, MERERRATR < BHENIRSRMAF o spasm L UMAF
PR IMERSE & B 7228, fERE LTHAZIZED
=y JE S AT

D Eoin, BU-MAA @ffigeiz ko TRkt
TEIY v F 7T A3z EWT, BI-MAA pZ
BRATER2ETH Y, HofE AN h
BHBTL Y, BBAEEEER PRI AV R
RE S 20z L4E7-25, BU-MAA ofimiiiizB g
ZRHRROEMISEO MM & LT 2T
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