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Fundamental Studies of Liver and Spleen Scintigraphy by Micro-aggregated Albumin-18L1,
92T, (MIAA-13], 9T 1-3 Micron Particle Size) and Its Clinical Application.
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Conventional scanning agents for liver and spleen have some problems. For example, 1%Au colloid
which is used for liver scintigram remains semiparmanently in the reticuloendothelial cell of liver, and
*SHg-MHP, spleen: scintigram reagents, shows the high internal radiation dose for the critical organ-
kidney.

Against above, MIAA (1-3 micron particle size) which we now prepared, is an efficient compound for
scanning of the liver and spleen, because it can be metabolized in the body, and it has a low internal radia-

tion dose.

Furthermore, in addition to the above observation of shape, this MIAA of uniform particles is proved
to be usable for the measurement of the blood clearance and of the circulating blood volume of liver.

The organs which have abundant reticulo-endothelial cells are liver, spleen, bone marrow, adrenal
glands, lymph node and lung. Out of the above, it is known from our study of this time that liver and
spleen have their different phagocytosises of foreign particles. That is, spleen incorporate larger particles
as liver.

By utilizing such different phagocytosises of foreign particles, we believe that the development of
radioisotope for the spleen scintigram, of low internal radiation dose, with lower cost, using the artificial

erythrocyte, will be realizable in future.
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19244F Aschoff 1%, 2B WJA  BIE L TA G
g2 2L, FLWERRR S LA Licliag
R THERO MR 1 SOR BRI IR
e LT R, ¥ cilfgisR (Reticulo-
endothelial system, [JF R.E.S. LEgT) 4
Lic. o, RES L Tk < o%%R
BEIHERORTET S,

BIfE ¥ TR S h TV AHNAROMEL LT
%, 1) RipEs 2 fEkEL, 3) HENK
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5) FRIMEROMPEE, BI-EFROERTLERDT L
nTW3., ZhboBERNLT LbFT LTI
FRREET 2 0TIk, T LERYEREE
THEARCHTE T A MIlREEZRTE LI E2Tw
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Zo RES. oRYEAELFIFNL THHE=
e A FAERNRERERAEED 1 2L LTE BT
bihb L5 e oT LIsE, %Fe colloid, Cr¥PO,
colloid, %®Au colloid, '#I-AA, =TcScolloid,
UsmInFe colloid 7 &M= w4 FAREFEENI.

2w 4 FORGEAIMHE EREXHFTHMEO
M, R.ES Of&pEEERO = v 4 FRT
OEE S, RTFokRkEE, fFolk B,==
1 FORENE, B 0BT LT HE
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A LTHERE Y vF75 tHELTEBBR
T DB~ R X CHEC /> Tw 5
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1. BI.MIAA ok

BII.MAA ( 0.5mCi/ml) #29Kc (40W) D3
FP TS RITE L, B#EiE A\ aggregated
albumin OrFHS 1 ~3 picieofcH AR L
#%, ®I-MIAA 3% (Fig. 1. a),

2. 9mTc.MIAA ok

2% NMFE7 A7 3 v pH 5. 5THIE L fe s
BN (95°, 54MH) LMAALT%. =0
MAA %#29Kc (40W) OFBHFW W T, 45450
B 1LIod oA MIAA suspension &3%. 5mld
99T e sodium pertechnetate salin solution {2 0.5
ml® 0.2M ascorbic acid % & 0.5ml @ 0.1M
FeClye6H,O ¥ & Nz, Bk Lichin0.15M
NaOH CpH#% 7.5~8 K LicDt, EEICT 54
i+ 5. o RIGERIC 1ml © MIAA su-
spension ZIN%, B L7c2i50.15M HCl 3BiE
T pH % 2.35 Licob, 154 MHBHETS. &
12.10% NaOH ¥y ©pH % 6 ~ 7 [TFAHLE, 3000
pm, 5 SRBEOAEEL T, RGO *Tc-pert-
echnetate ®[x ¥, JLiBip% B AR THIFE
Lizd 0% 9=Tc-MIAA L% (Fig. 1. b),

3. Paper Chromatography 1T X % tEH{b2E0Y
fRE D JRE

2 emDEEEIEHL (No.51) DEuE L D 5cnd
WaCTRHEARy b L, BRERSZ 227 -0
T 3 R A C jBPd 3§ %. paper chromato-
gram O JGHEME4 A 12 paper chromatoscanner
TAF 5 VT 5.

paper chromatograra @ 40 o H S O
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Fig. 1. High magnified mlcrophotographs of 'I-MIAA (a), gngc-MIAA (b), "' I-MAA (c)* and
Red blood cell(d).* MIAA show spherical, uniform particles and its particle size is 1-3 micron.

*Comparison. o ,
JEIL well type scintillation counter # i, % 1T paper chromatogram 2 X % frSiG it 4 Afi % i
UM CEST 5. it LTckiR, Fig. 2. b o< 4ldhEtk 04,7
4. rat OJFEIHTHT DRI, I X O, % s Origin @b b, EEAT26 B ERAC X
PR~ > P B WAHMEFAIRIEE D E T ERD B hvigws,
AEBARK TR LARE D 0.1m1 (104Ci) 2. PnTc-MIAA O GHEAEARTEE
# rat OREEEIR L D HRE L, 154, 3045, 1 9mTe.MIAA @ paper chromatogram {2135

IRef], 3WRGM, 5 M5MH], 8 WER, 24WERIBIT I WSFHEM: DAL Fig. 2. ¢ RTINS
T, H3ET2HBIRE D Liz0h, &k P99 5% M MRS B, EEEO *nTc o

MO L, FRe O3 AR Tiogi E— 27 ke @Edbhiu,
Shicdh oL LIEREE LT 5. 3. BILMIAA o rat 5 w15 SRS
B. EEHER M, B LOFE R0
1. I-MIAA ORGHESAORIEE & 2 o %5Ed: BILMIAA @ rat §E155H Ck\WT, &5
BII.MIAA @ paper chromatogram {Z}s17 % Jik HEONSBIFCHT L, DEgecid L, 5 ’
SHEPE D 43k Fig. 2. alcRm3 0 &g H%Fa!fi:'miss VI LTz, il 1698 T 5 ~
#995.3% »\Origin (J7) iR b, I 6 Ziddbit, 3KHERIC I\ T 2.5% L7cD

34 <R Db i, fl—o PI-MIAA % % 7o NTIRENES040 B 3 IR & T 2 %A
BFT (0~5°C) W 26 HRMRAE Lic o, [AKE L, ZOMBIEERS Bh T LBaiciil LT
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BB ] i  Fig. 2. Paper chromatography of '*'I-MIAA (a),
R B 0e e ] WI-MIAA (b) stored in refrigerator for 26 days

and “mTc-MIAA(c). Paper chromatography was

Pﬁplar| Chromatography
mTchcrb [T

PR cif'

- i __?.. _______:_,,. : : S
Lk 4‘ . .._._-.j,;.. E R —
S s 0 L
e
PUr s Negn ” lac AN
3 : =
WEmE
r'—'o‘. ¢ o s s -8 e @
Vote, M. AN, B FOER LT,

H15~304 0 5 B L, 3~ 5 RHHICs VT
REMECEL, UEmceld L. K, #E~N0
PElSs X OtHRRIE A~ O BRI OIS~ DA X
A Ligh, E L~ 2 BHE#%» 6 ERA L, 240
MR, FE70%, FRC 8 ZhiRdbh
fo (Fig. 3, 4).

FIClF, BT ARERI AR AT 1 824D
DBEHHEH: CTHET 5 & HE300 #0> & 5 R
¥ CHOBEHEE I 0, TH 2T (Fig. 5).

4. rat ©islt B PMI-MIAA } BLLAA (par-
ticle size, 20~40mu) & D3 X O3 %4

carried out in 759, methanol (ascending). Free '*'I
and ?°mTe were not recognized at all.

o ke

B MIAA & UI-AA % rat WEREL, WHE
304 IC T BT LAY DN+ X O~ D5k
Mot Lz,

BILMIAA @ Tk L Ok 20 1 2240
HBHEML, IFAY 142, 362cpm/g, AN 62,432
cpm/g T, /130,43 TH oFz. ThickfL -
AA (ZJFF23 11,780cpm/g, [iiAs 4,129cpm/g TR/
JFi30.35TH otz L EOKERES 5 MI-MIAAD
FHht BILAA X b /IFLE W 2R Lic (Tab-
le 1),

MIAA OEBIY: oW Tk BMEERERIE
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Table 1. Ratio (spleen/liver) of distribution in
rats i.v. administrated 'T-MIAA or '9'1-AA,
* 30min. after i.v. administration.

! *Ac tw:ty (epmfg)| Ratio
i Compound ———— (Spleen/
| Lwer Spleen ‘ Liver)
P-MIAA p
(particle size 1—3y) 14236 | 6243 ‘ 0.43
I BIT-AA N [
‘ (particle size ‘ 11780 | 4129 | 0.35
20—40mu) |

A, MAA 75 MIAA % Il 75 5 i il 2
CEASKE, Taplin D HEL X% A A0 <
albumin AHEDPHA = v | 1w — i U7ehs b g5t
ZATI 5 BIED R0 T, PR Y fif T
bHBH. LhL, SRR TOEEROLER S
WCHG T A0S 5.

5. rat [ZRT5H BI-MIAA o iy deth s
WIL-MIAA % 1 @Mt a il & 72t s
M & 25 4 LT BI-MIAA Ok TH 1
—THHT LhRLic. HEISHHICK T, 1M
RO ARSI E A R L, DR~ e kA%
b, T ORES X DM HER X h i BI-MIAA

G B Z A (Fig. 6).
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Fig. 6. Blood clearance of *'I-MIAA in rats.

The blood clearance curve was a single layer,
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Fig. 7. Time histogram by i.v. administration
of 250 pCi of ' I-MIAA (a) or 4 mCi of *'m
Te-MIAA (b). Both histograms have reached a
plateau at 5-10 min. after i.v. administration.

C. b RMICHAIFBRH

B MIAA # 2501Ci, ®"Tc-MIAA% 4 mCiff
PE LTI & e o0 RI £Eff % time histogram
rLTELY, oA RERINE R (Fig.
7).

BILMIAA O TOA LML, rat TL
6. AR TH O IET A Tk 16043 1i# T &
h, —J5 9TcMIAA |3 104§ ThH ot %
= JFFIiE C O A SR E, 1P I-MIAA, ®=Tc-MIAA
iz 105437 T h o,

Taplin&ic & % & BU-AA Dl COAL)MH
oo figTh s v o, shckhk~5 & HI-
MIAA, *nTc-MIAA 3L X DEELTED,
scanning agent L LT LT\5 &b s,

M1 A AN Wi X 0 oo fEP R
foc— B4 Sh, Lok EERofRRERIN TR
#Mahsp, Free W1 ricotzd oo 1R
BRicER Sh, MurEEAETRD . K
B e TitdcEiitEh s, Mo Z &5
rat sl 5%y (Fig. 3, 4) 6552 h b
ha.

I ERRRIGH

1. HEBEROBERK

B[ iy s s EeE WSl W75

{#i ] U7z 348 1% Nuclear Chicago - scintica-
mera (1911, 98Au o H451L Diversing  collimator
%, 9mTc OYLE124000 hole collimator 4 Ffu -
72) LM RDS- 6 B scintiscanner (3 > 2 in,
Nalcrystal, 37hole-15¢m focusing collimator) T
H5,

owF T Ak A LFIFIC, scinticamera [
{/@ L+z Pho/Gamma Data-store/Play-back L
ioo— HER g X a-7- (il & persistence scope [-{C.
WA Lz 5BE, TR & Migic—Eo K& s &
J4> area AL, area O R I FHhli% Rate
mater ER-20 & two pen recorder T time histo-

gram % I Hs —i%i— o RI FHREE AR i
(Fig. 8),

Fig. 8. Ratio (spleenfliver) of RI distribution is
calculated from the time histograms of spleen
and liver, the time histograms are described
by using of Pho/Gamma Data-Store/Play-back
apparctus, Rate mater ER-2Z0 and two pen

recorder.

18l &R, BUI-MIAA 7% 200~ 300uCi,
wmTcMIAA 7% 500uCi~4mCi TH 5. Hic i
F10~155 50 b EE L TIOC X R IEHE§, A
{lifif& ({5 L sintiscanner OB 1RAEMIEAGL) , 5F
[ JEEAT I X8 T gD 3 Hahbo vy v 7
5 NP

¥ 1o, el A fooic 2 MR L2 Hg-MHP

(B E 100~ 150xCi) X By v 7 5
7 4 —, RO 18Au colloid (R ok X X 200~
5008, iR 200~ 3004Ci) 1T X B> v
F7 774 —%REfTLI.
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2. fEM

GiEf 1) S. K. 687 ¢

Uﬁ (X2 ~3 7 Bl 20 b BGRR[0
&, BOMER AR 2 2 B o TRPELIZE W
5,

H XA C B R R B B o B R & 18

IFBEREM A T, FEHEAEE 4.0 (4 ~38),

Z.T.T. 7.7Hf5 (4 ~12),T.T.T. 3.7Hifr (0~
4), Alk. p-ase 10Hiiz ( 2.7~10),G.0.T 32
i /mg (5~40),G.P.T. 25Hif} /mg (5 ~35),7-G,
15.8% (10.6~21.8) T+~ T EWHMAN T H
L. (M C ) PRIEREERT)
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(Case 1) S.K. 68 yecar-old female. normal
liver function. Scintigrams by i.v. administration
of 300 g Ci of "I-MIAA {a) or “*Au colloid
(b). The description of spleen is distincter in the
case of using "'I-MIAA as "*Au colloid. RI
distribution ratio (spleen/liver) of 'I-MIAA is
0.24, that of '"*Au colloid is 0.06, by the calcu-
lation from the time histogram.

BILMIAA, 1%Au colloid #3&ic 3004Ci ¥
LTgbhnicy vs 75 a% hlilf L TA2 5 L
Ot MI-MIAA o fipi X DEECTH B, %
7z time histogram “T- ”%| ﬂi @ RI Ak &
5HE BIMIAA 750,241 Fo< 198Au colloid 2%

0.06 L Wl Hasic BIMIAA o F5p\ ke X b %
CHuAEhT\W5 (Fig. 9),

GEfl 2) H.K. 43F dr 3 v 7 FHERR

6 H ARATI» b BRERDD &5, ik
ABERIRE, FM & WRIE A FRD fe D TRF e &2 HF
SETTess, 1 ARG 5 REIAEL I D
FEEFRBASNABT 5. ITFEERERGEII30E
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Fig. 10. (case 2) H.K. 43 year-old. female. Banti’s syndrome. Scintigrams by i.v. administration of
300 pCi of "™ I-MIAA (a: anterior view, b: It-lateral view), 150 pCi of **Hg-MHP (c: anterior view,
d: lt-lateral view) or 300 pCi of ***Au colloid (e). The spleen in the anterior and lt-lateral view des-
cribed by **'I-MIAA coincides well with that by ***Hg-MHP in size and sharp. RI distribution ratio
(spleen/liver) ol ''I-MIAA is 2.08, that of ®Au colloid is 0.30, by the calculation from the time
histogram.
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fERL6, Z.T.T. 113z, T.T.T. 2 Hify, Alk, p-ase
145ify, G.O.T. 38Hifir/mg, G.P.T.19 Hifir/mg C
H5.

PILMIAATHH & g & 22Hg-MHP 150
O THL NI > v 75 A% il L T2 B
LIEm, ZEfiEgicik, ABThH, mEi
X <—HLTv 5.

time histogram {]%?Eﬂﬂgo) RI RS % 3k B
DL, PI-MIAA 712,081}t~ ¥8Au colloid 72
0.30&, M~ DORGASIL BI-MIAA O FjHi%
Bz < fe>T v b (Fig.10).
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GEGI3) T.Y. 25 - JFR4sE

Marfan’s disease @ 7= BYEEHH & FEEZE L
THEY, BHWITAE B X 2 EE2HE 5 S mbk
FPREZEAE T b0 fo. [ BSHE M B 13 O
9, Z.T.T.12Hifi, T.T.T. 4 Hifiz, Alk.p-ase7 i
iz, G.O.T. 55¥if/ng, G.P.T. 24¥ifir/mg, 7-G
19.0%TH 5.

time histogram T ﬁ?@é@ RI R % s o
D&, MLMIAA 73,8112k~ 198Au colloid 2%

0.35&, M~ ORGAZIL BI-MIAA @ Fihi
W% < foo T3 (Fig.11).

Fig. 11. (Caes 3) T.T. 25 year-old. female. Liver cirrhosis. Scitigrams by i.v. administration of 300
#Ci of II-MIAA (a), 150 pCi of **Hg-MHP (b) or 300 xCi of *Au colloid (c). RI distribution
ratio (spleen/liver) of **'I-MIAA is 1.81, that of "*Au colloid is 0.35, by the calculation from the

time histogram.
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GEBl4) T.F. 22 5 (8%
PERPNCERRZ TSGR E 2B S h,
SEFEHEOZCHFELIE OIS LTI T 5.
I % TFrPiE BT 2 8535, MUK & A3 L
158 A U 7o, PSR HORT vk BUEES

HARESEHARESEE o1k TS

9, Z.T.T. 18.4¥ifi, T.T.T. 15.5Hifir, Alk. p-
ase 12.7Hif7, G.O.T. 88iifir/mg, G.P.T.64AHifi/
ng, v-G. 24%Th 5.

9mTe.MIAA 4 mCi CHH & h ol & 2°Hg-
MHP 150pCi T} Bt g > v 5 7 5 2>kt

Fig. 12. (Case 4) T.F. 22 year-old. male. Chronic hepatitis. Scitigrams by i.v. administration of 4

mCi of ?mTe-MIAA (a: anterior view, b: lt-lateral view), 150 pCi of **Hg-MHP (c: anterior view,

d: It-lateral view) or 300 pCi of ***Au colloid.

The spleen in the anterior and lt-lateral view descri-

bed by ?mTe-MIAA coincides well with that by ***Hg-MHP. RI distribution ratio (spleenfliver) of
“mTe-MIAA is 2.0, that of ***Au colloid is 0.40, by the calculation from the time histogram.
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BLTASEIER, Aflfigticmki AP TH
D, WHFRLL—HLT3,

time histogram ”C}Lﬁg o RI 4§ H 25k »
5 &, T MIAA 25 2.0l 8Au colloid
B4 0.4 & A~ DRGA L 92 Tc-MIAA O J5533%
Wie < IeoT\w 5% (Fig.12),

(EFI5) M.E. 39%F 4 JFFBEZESE

3 AERRHITA B FIIZEAE D 7o b i NEHI L A 5
ITxh, L i< L8, FHik &b
RO B ECD . MR LIE EET 18R
T % 72 FUAR b 3 BdiRfihdn Ui, IFHSAE i
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13 Z.T.T.15.9%ifz, Alk. p-ase 9.9Hifi7, G.O.T.
53Hifir/mg, G.P.T.30Hif7/ng, v-G26.7% Thhb.

time histogram T ﬂT%‘—G’) RI 4EH5 I % 3 o
%L, YnTc.MIAA 75 2.4 M~ 198Au  colloid
P0.44 & A~ O HGAZGE ®nTe-MIAA D J5 A
FWzs o5 (Fig.13),

Bl WFEhofEflicts T b g o $iH
BILMIAA #8729 Tc-MIAA @ Ji5% Au colloid
KB E X DB TH D, Tio 28Hg-MHP 1z
LM v 7T ALK BT —3K%T
DS A 2z,

Fig. 13. (Case 5) M.E. 39 year-old. female. Liver cirrhosis. Scintigrams by i.v. administration of 4
mCi of *mTe-MIAA (a), 150 pCi of **Hg-MHP (b) or 300 pCi of "*Au colloid (¢). RI distribution
ratio (spleenfliver) of **™Tc¢-MIAA is 2.4, that of "*Au colloid is 0.44, by the calculation from the
time histogram (d).
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Fig. 14, RI distribution ratio (spleenfliver)
calculated from the time histogram in the
difference of a disease, separately administ-
rating 200~-300pg- of "'I-MIAA and '**Au
colloid to same patient.

Ratio (spleen/liver) of '"I-MIAA as com-
pared with '"*Au colloid is well distinuished
in the difference of a disease.

It appears the particle size of '"'I-MIAA is

uniform.
20 ¢
& I
= *“Bay colloid °
=
k] o
1.5+
2
[ ° o
S
S1.0F
—
ki
o o
& °
0.5F
8880 H
é‘?g § |
R HE I
mal chroniz  liver

llver function hepatitis ~ cirrhosis

e i
8.y ? RI 4§t

PP time histogram T E&g @ RI 4Efg
Ha ke Fig. 14, @R

¥ PEOIBOON TSR TR IE\ 2%, i’}ﬁ#g ORI
BErorx, SUI-MIAAHIEHRE (9 f) T0.31LLF,
PESPEIT 2 (10f) T 0.38~1.20, JHIHZSE (4
#) T1.22L0 ETCdH B DI HA, %8Au colloid T
WXIEHR#50.16LLF, 18H#EF4£0.11~0.26, HFi#ZE
FE0.19LL = Tdh 5. 1%8Au colloid Ti3 AP DR
Tlio s b A B, PMI-MIAA T X {4
HELTHD, IR TFoHE EH %8Au colloid
T BI-MIAA O —Thari-b R
bhb,

v. £ #
A Ao R RIEL BT 25, 1Ek
& thorium dioxide (Thorotrast), carbon particle,

accharated ferric oxide /g & &7, BT ECSHEY

FOREZ R RE oM melE 875

B - LT C*PO, colloid, 9%Au colloidifs oy =
A FRFAAVWHBRTET WS,

LaL, chbofiEiv3Fhd it v 1
FThBicdifPic R Tizd A LB S hin
EERBR Tk VMR $hicE F4
EARCE LB RERD S

J- = ¢ Halpern, Benacerral B\%, {4y © &
s b ¥I-aggregrated human serum albumin
(%1-AA) R BAFE L SR 5T & B B A TR
iz,

Shaldon bz L % & I-AA WLiEHERG$21290
% Ll B NP BGA £ 4y, Lo IFTRBR N | o
S v in L 2 4 indocyamin green jEC X %
EE X SHBELIE S,

L, SBUI-AA (KN TO x v 2 fiEha
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