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Effect of colloidal radioactive gold (1%Au)
on Yoshida ascites tumor cells
Part 1
On the distribution of 1%Au, the estimation of tissue dose
and the relation between tissue dose and histopathological
changes by intraperitoneal injection.

By

Takeo Mimori
Department of Radiology, Faculty of Medicine Tohoku University
(Director: Professor Yoshihiko Koga)

1%Au were intraperitoneally injected to normal and tumor bearing rats. By means
of scintillation scanning technique and counting the radioactivity of various organs, the
distribution of %Au of rats organs were studied. Tissue doses due to the injected 198Aqy
and the irradiation dose to Yoshida ascites tumor cells were estimated. Histopathological
changes of these organs were also examined.

The obtaind results were as follows.

1) Scintigraphycally examined, %Au spread rapidly over the whole peritoneal
cavity. The liver were clearly outlined 15 minutes after injection.

2) 9Au were stored mainly in liver, greater omentumni, and in mesenterium. As-
cites itsself contained about 10% of injected amount.

3) The estimated tissue doses during 10 days after injection of 1.0 mc of 198A 4
were about 3620 rads on liver, 3020 rads on spleen, 1030 rads on kidney, 6200 rads on
the overall serous surface of intestine. Radiation doses to Yoshida ascites tumor cells
were about 1520~3040 rads during a day.
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4) Histopathological changes of these organs were of slight ones except the outer
portion of greater omentum, where Au particles were deposited somewhat abundantly.
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HEHEE L, BEE T, Thb e o REHEREH
ZLEHREL, =, Z0HR 280 THET 5.
FEENIY DEH U dRkOBEN TH B,

(1) 98Au DEANSME, EH 7Y T LA
ZV T TIXEEN D B 0.

(2) HHEAMEEROBMNT Au % EEEPNC
HEA L7 BTG B e N IS oA AL R,
o U 3 F SRR D BRER X & DL,

(3) #ff s & SRR ET L & OFEES
1

(4) 198Au AL EHHAEOHEMAIRE Y
U CBHERI R B B .

. RBHERUTSE

1. BB, #KIE 100~ 1108 OAIRHERHE
W5 5 & A7, HERAEEAK 0. 1ml i
4BAO7Y T RVIEBRI 7 V7 0EhEh 3~
APTE—fEE L CEM0ER 2 To7:.

2. 19Au owf FEEE. #EERadiochemical
Center #lo b D Tau f FETOANEE. K
Ay 0320~25mp T, ZIWC¥ 7 F v BMATRE
(b @7-Fr8 red colloid Thby., Higtax
30~50me/g THBH.

3. HONBENIEIETE, EHS C C— 5 B Sci-
ntiscanner(B-20B%! 1x1/2 » 9 scintillation
detector ), F U #i##ID.D.S.-1460 I %Y Scin-
tillation counter

4. HipilladsiT Torsion balance

5. HEEVCHEE. #10pc o ¥Au 3 0.2~ 0.5
ml s F N AR 198Au DJFIE % 20 % A5 45t
VTR LT, A7 Y v SRR g
WLy, 7V FOTESPRPERLTEAL
7=, FREFSRKEEECH B T E i E AR TSI L
THT, HEAOEACHARA LIS Z LT &
DRER U7z, AR iR < B LT 1%8Au
DIERY FUNF 72, EABEE05IE O H5AHIRRE D
WIS #5605 720120, 7 v FEHic s LT Scin-
tillation Scanning #47o7:. FIbEA®T v F
PRACEEL, BEEER LT BEEAeK o
Scintigramm # & -07-.
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4FRRRIZ 7V T R B LT Mk 0.1ml %R
MR Wt & 27z Db, WPEAN & F557K0E L, RNEE
g, MEREO—BEEY H LU TRE L. FRpz%
OfESTE R WISE L, BATE Y Y OfdiEDRR X
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& Bz OEEREFFETHEICED, Fo
IR E E N B HERE L BT L, £FEAMEAY
gy 5, SHEEFCEEINS ¥Au D4
EaRERD. EARICE&T NS BAu 1R
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HEL7-. A Au kEEEIICREBRSCE
Y, XEE UTHAERER MR L. RS, 4
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TS R L, ABEEREEEESASE s, &
PURE R & DB B 72 728, WiE 2o
723 s WEER T, B, BB KEEx
ATEEL. IBNAE BRI LD b WIE ¥ 170
7=, FEDEARC RNV B AT E AR OFH IR L
AL 7y 7oy, ko FHemm, 1
5.7¢, 140.32¢, B 0.5¢, EIF0.068, HifE
M0.21g, il 1.08. KL UCIERME 3.12.
1.5¢ kK5 2.5¢, /NI 7.62, ABEF0.29¢.
Kaiy0.17€, IS 0.18, OH0.488. THD.

I, EERRKIE

A) 198Au 4pAH o FENEGZ L (Scintigramm
W2k BEsK)

1. EW7vToHs

8 AuFE AFE1547. 3045, 6047 JAV % Scinti-
gramm X% hZFh Fig. 1, Fig. 2, Fig. 3. 2
RTUILTHS.

B % AB154 (Fig. DT, FEBoEA
fir 2ruis & LT sHBOE S84 b5,
BB bR s B A R RT3
fFrc—3c+ %, Fohicaaqho = Bikfs
MEoE b LKBIHES. HAH304 (Fig.2)
T, E SRR F 2L T B 2 TN
R 5 5ARRAR SR » BT U T BT HISR
¥H1F 5. FFCRI 520 TIXISHED LD ED
RlC2E Ui 3o b v, FEAHE04 (Fig.
3) T, FC4MT 5 WSAUMIS4A:, 3040E82
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Fig. 1 Scintigramm taken 15 minutes after
injection
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Fig. 2 Scintigramm taken 30 minutes after

injection
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Fig. 3 Scintigramm taken 60 minutes after
injection
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Fig. 4 Scintigramm taken 15 minutes zfter
injection by tumor bearing rat.
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Fig. 5, Scintigramm taken 30 minutes after
injection by tumor bearing rat

" Fig. 6. Scintigramm taker 60 minutes after
inection(the same rat as in Fig. 4. )
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Fig. 7 Scintigramm taken 15 minutes after
injection by tumor bearing rat

Fig. 8 Scintigramm taken 60 minutes after
injection (the same ratas Fig. 7)
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DLETER B OHHPNE 5 v 1%k LT 98Au A
HB045E D43 FEREI. o Scintillation Sca-
nning 2FIMA L GEK L2-RE ¢, EEERUVHE
HEZ Y 7 OWIIACTHHEAI M- %A
GHEEEPRCIE 484 L, IERW Z Y 7 T W ks
AT S s b THCH I HRD. YT R
IS5 E T CAHYBE S ATED b h, £
Meff] &R S5 R AR AER ZRT. H
POIEZ v 7 TEAE I WAu DA
WAERYZIER YT X0 b EFEETH Y, IF
THEHWZ D22 D SHAED SN T, FFE o
REAMEL 2 5. THMOSTHRERR—F v 5T
b, WG, KEEOBEI 07 »IBRSLE(L
LT3, 213, BEOEMALEE gL
AN FBIBT 5 Z Lkl nor:.

B) %Au 475 0fE BAIVZE(E CEATRENIEC X
%3HEsk)

1. EEZYTOHEA

98A 0 HEABL24I, 48HEHIE 1R @ 7= & Fi;
PRRERRIT AT B4 E 408 Table 1123940 ¢

Table 1 Organ distribution of **Au (nor-
mal rats)

hr. aft. inj. ‘ 24 ‘ 48 72 I
= - mean
o |,
Tiver 25.1 | 35.3 | 36.6 | 32.3
spleen 0.6 0.4 0.5 | 0.5
kidney 0.64 | 0.51 0.9 0. 63
adrenal glands' (). 2 0.2 0.3 0.23
diaphragm 1.8 i | 4.7 2.8
lung 0.08 | 0.04 0.04 | 0.05

greater omen- |
tum & mese-| 31.0 23.5 | 14.5 23.0
nterinm

large bowels 8.1 7.2 9.5 8.2

small intest- | 58 | 2.6 | 87 | 5.7
stomach 1.7 1.2 1.7 1.5
femur 0. 06 0.02 0.08 | 0.05
sternum 0. 05 0.02 0.07 | 0.05
rib 0. 05 0.03 0.08 | 0.05
heart 0.02 0. 02 0.04 | 0.03
peritoneum 8.0 6.3 4.6 6.3
Total 83.3 79. 4 82.3

BAEEEARE LR B2 #1005

TH5.

B 1 A 24 CIFFI2 325, 19 K88 & U RERT
Biz31.0% L2 L EI N TS, T oflik
B, N, BT 8~ 5.8% 8GN TEY,
PRI 0.6%, TRTE0.64%, B, fF, ORI
0.02~0.06% & A>7xw~, 48R TI12F1235.3%
Lo s L, A, IBRHENCIX23.5% & K
AL T B ik 24 RS ME H L T3 LR 93 4
bz, T2IGMIEE TIRITIC36.6% TR A 2L
%R, BMBITIX14.5% LA LT 5
A, BPERCEIASERRLSBINL T4 & h
., I OIS TRIAEER L Bk
v B, BB TR s iino BRI Ra B,

2. HEEZ Y F0BEs

HAEEZ v F2RY 5 19Au A4,
48IRERE, T2, 96WEHIE YT B A E R
Table 2 V2R THIL TH 3.

Table 2 Organ distribution of “*Au (tumo-
r bearing rats)

| broaft.inj. | 24 | 48 | 72 | 96 ‘
organ f%g;it p ” ” i mean

liver 17.8] 29.9] 29.8 31.8 | 27.3
spleen 2.00 1.5 0.6] 1.5 | 1.4

| kidney 0.3 0.7 0.3 1.5 0. 65

i adrenalglands| 0.1 0.2/ 0.01] 0.34; 0.16

' diaphragm 1.1 2.7 02| 47| 2.1

Tung 0.6/ 0.9 0.05 0.3| 0.46
greater ome-

| ntum & 3.9/ 20.¢/11.5| 7.3 |10.7

| mesenterium

| large bowels 3.0/ 2.4 70| 1.6 3.
small intest- | 50| 1.5[10.4] 1.7 8.7
stomach 0.7 1.3| 3.8| 1.5| 1.8
femur 0.07 0.03] 0.04 0.2 0. 08
sternum 0.03 0.02] 0.02 0.1/ 0.04
rib 0.01f 0.02 0.02] 0.1 0.03
beart /| 0.0z 0.02 0.01 0.02
peritoneum 2.3| 2.6 9.4 84| 57
‘Egc}f;ﬁ) 10.8 [ 11.6 | 16.0 | 9.9 | 12.1
omental tu- | 3351 12.9| ~ | &4|19.3
Total 85.9/88.3/89.2|79.2
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Fig. 9 Liver (x250) Flg 12 Gre;ltet Omentum (><250)
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Fig. 10 Spleen (x250) Fig. 13 Pancreas ((}(250)
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Fig. 11 Gnreater cmenl um (><250)
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Fig. 17 Greater omentum (250)
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Fig. 18 Autoradiograram of ascites smear

Illustration of photomicrograph

All sections were stained with Hematoxylin-Eosin, Fig. 9~Fig. 13 were fixed 8 days after
intraperitoneal injection of ***Au-colloid (2.0 mc) and Fig. 14~Fig. 17 were fixed 10 days
after injection of **Au (1.0 mc)
Fig. 9 Liver ((x250)
Liver cells are scarcely damaged.
In some sinusoid and Kupffer cells dot-like '**Au particles are seen.
Fig. 10 Spleen (X250)
Both of white and red pulpa there is nothing changed. Minute black particles of '**Au
are seen in this section.
Fig. 11 Greater omentum (3<250)
Dense deposition of '**Au particles in the cuter portion of this tissues, nearby areas
degeneration of tissue cells are recognized.
Fig. 12 Greater omentum (3<600)
¥*Au particles in macrophages.
Fig. 13 Pancreas ((<250)
Connective tissues surrounding the pancreas are infiltrated extensively by tumor cells,
and in its outer portion, dense deposition of 1**Au particles and necrosis of tumor cells
are seen.
Fig. 14 Section of intestine (3400)
Epithelial cells are not damaged.
Fig. 15 Liver (3¢250)
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Slight: fatty degeneration of liver cells.

Fig. 16 Spleen (3<250)

1101

Radiation effect is not clear. '**Au particles are seen in red pulpa.

Fig. 17 Greater omentum (250)

Fairly dense deposition of **Au particles in the outer portion of this tissues and

degeneration of tissue cells are seen,
Fig. 18 Autoradiogramm of ascites smear
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BEOVREGHBCIARTIEEEIRE TH 3 >
2, BOLOBRELIG TERA 2450
FETREC A B, s THELE TS %BAu 1Tk
% MEREPIBREHE T DV Tid, 98Au RIS
DRAER B R T, IF, M, BSoFEEmEo
Prtv LEBE KR8, A ARSI 40 & RENC L
T, REAEAZA T 202G 550 R cix
X DHERFTERRLZBITTHY, foTAB =
CEEBRCHI L 7R 2303 © BMECE X T4
DRFHPITH S 5.

ARSI o ST Tz, Marinelli L,
D., Quimby!4 Sinclair!®, Lovinger!® 7z 2 o
WFER8 B Y gt ik Reed, Watson!? 22 }
DT, fifidy, Mk~ 0B EHkE T AR
Tz, DDA HEMEANAE R TR, T
Tl Marinelli, Quimby¥,Walton, Sinclairl®
LOFEEZEE LT, EHEES Y FI2owT
Kbz, Higidr MR 2 0mESER,
BRAREE A, MEPEFRERECIL T, BB oM
MR O 210 TA 7. 1BAWE B,y ik
DN ERETCH b, FhENC X 528G E 0
RO MEHEBEARE R EL hB 2 L a3,

1. BfFpmEIzZoWT

WAulme 31 g OFBPNIHET ST D
LE, ZTOMBATINETY ) O3 M2/ ds ik
o EbEhd

dg==0.35% 3.7x 107X 3600 1.6% 10-%erg=:

7.5% 10%erg/g/hr

Z s T0.35 (MeV) ik 9Au »Iagyg it F
W —
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“r” BiTtEbTRbE, 1r=9erg/g Th
5MDT dg= 800r/hr L7z 5. 19Au o HEIH
ARENX 2.7THTH 20T, 18Au DELEEE
Wi E h 48 x X —% Dr & 7 hig

Dr== 7.5%X 2.7X24/ 0.693erg/g &7 b, ¥F
o >4

Dr= 7.0x10%rg/e t7x%. Z s T lrad=

100erg/gTH % DT Dr= 7.0x 104rads/g & 7z
B———(1)

D EDIAMEIF L ER RO b N, 5HE
SR XY, I BB BIBCRG SE8ARRE
sk THR TR DML 2 5.

FF : Table2 X bRk bdt © #30%254
INTwBZetRbhy, FEER 5.78 TH5
O THEPEACL.0me 2 85 L2 R 3R
D BAu HAEEBERE 0.3/ 5.7: 74, KX
D iAW % SEARREie o BIGEE DL &k @
M5,

Dr= 7.0%10%X 0.3/ 5.7=3700rads

s I EREBRC LT omiRiE DO

DM= 7.0% 104X 0.014/0.32= 3060rads

H: EHUL L TEORIEE D) &

Dn= 7.0%10%x0.0065/ 0.5= 910rads

B : FU < B oA E Deuni

DeNy= 7.0%X104% 0.0016/ 0.063== 350
rads * 7 5.

VTR, KHE, ERIEmARC SR B gRAN
BIZOWTHEZD LRI TH 5.

kit V oml f2 Sme @ 98Au BFEAS R
T, EEH A cm? 723 [EEE PN B4 L7
RREZHZAD L, BAu #EATE, t=V/A I3
— O DBSEDOEE FRET S Z L k3. Z
Ik oT ko BmE I ha Z EBEAILN
2%, HEEEIE, MERMoL 3R E LTED
THEHZEIRBOTRANT X ) BAuDELER
B oR MBIt 3.5%10rads £ 725, ZH

BRKE & ERERE L hEE NS U772
BRI AE (BIRT B, b LUt I%Au 0

BIRDFATREL E0fE & 2 hiZ, B#OTELER

AR RELHE #2246 #1053

WRTFbN T, RAFREFEELRTS & &2 i
3. %Au 0B EOMBMAFTATERE 0.4cnTh,
B30T EL S, KBS BRER
TEEFFBEEZITI W, B L “t” Bnrhll
TabiE “t” OWANIE U CEEHRE D R
BB, Zo “t” okl HERD O BEIRR
Lévinger!® Sinclair®® 452 k> TR b AT
ZEEE FEF” Th 0 2R E 7Y SIS H
ThiZ— Lo RAkD b 5.

7 v FOERENEERIC OV T ;

P& Sintigramm #Z22Zr LT, T
FHEEOARE X 248 1.5andERLEI S L20)
EMENIA28.3cm2 ThH Y, Foful g, 4
. AR A S BB L TR LERD
&, B EOFEYE S 2.0mm, £ 220cmk LT
FhboEERERD S 2{925cm2 L 423 DT,
s AFERE 2H50em2 EHEELTH LV TH S
3. {oT, BAkEE 2.0ml EFTHIE t=0T

Table 3 Beta-ray dose (in rads) for main
organs from injected **Au. Values
were estimated based on percent-
age distribution of *® Au in each
organ, Variation of dose with inj-
ected amount of "Au and irradi-
ation time were also shown.

inj. am’t of
198Au
Name of| irra.
organ time
1 1680 840 420 250
liver 5 5200 2600 1300 780
: 10 6860 3430 1710 1030
T.d | 7400 3700 1850 1100

1 | 1400 690 350 210
5 | 3400 | 2150 | 1070 640
spleen | 4o | 5e50 | 2830 | 1410 850
T.d| 6120 | 3060 | 1530 920

1 420 210 110 66
5 1280 640 320 190
0

2.0mc | 1.0me | 0.5me | 0.3mc |

kidney | 4 1680 | 840 | 420 | 250
T.d| 1820 | 910 | 460 | 270

Tl bolon &0 40 2i

adrenal| 5 500 250 130 78
glands | 10 | 640 | 320 | 160 9%

i d 700 350 175 105

serous 1 3040 1520 760 460
surface| 5 9400 4700 2350 1400
of int- | 10 12400 6200 3100 1850
estine | T. d | 13600 6800 3400 2040

T. d: Total decay
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0.04% 2% DTZICKT 3 FIRT # Sinclair® ¢
“Table LhkpaL 0,56 L450DT, 1.0mc
EAOSE, W, KR8 EESEE ogEE 2
D) & 7hix

D(p)= 3.5X 104X 1.0mc/ 2.0ml X 0.56=
9800rad L7z %,

L L, HEAROKB0%EF* ofinc#EiE h
T35 D TI800X 0.7=6800rads 23 k>3 B fit
RETHB.

D Eong Feac X hEAR B 2.0mc kY
0.3mcHPE TR 1 H, 5H, 10H, 57
LEEEO, T, B B B, KE. BEER

TEWAV B B iRz i sk TFERT g Table 3
DML 725, -

2. rigzRIZERWT

T R R B OHEEIT X0 T, AU S L 72
BEAFRLEZ B ONE LI LE Y, Sinclair®
12X % LR a 2 BEIBEOMMANC BAuRE
NZAME L7z & &, FOEfofER dG ) @0
{EIIh3B.

d(; )=Anrpa r/hr——(2)

0 HAREREE

£; ¥Au 122w Tii2.46r/hr/cm 5
i3 as 1.5enTh Y, 1.0me FEARD T
zitE Dy EThE D =4rX2.46XpX 1.5
c/hr &7 5.

ERSAT p:fﬁfzo.mmc;’g
THBD T WAu O ELFREE O viicE

Table .4 Mean gamma-ray dose for abdom-
inal organs. Variation of dose with
injected amount of “*Au and irr-
adiation time were also shown.

I inj. am’t of
i l "Au - 2.0mc| 1.0mec| 0.5mc| 0.3mc
irrad. time
(in day)
1 98 48 24 14
5 295 147 74 44
10 390 190 90 57
f| Total decay | 420 210 105 63

1103

Drpix#y 280rad &7 3. HRIEOESE Tix
HRRARGR Z 5V, BB ot 23213
DLW, oy ie B oks e
» Y Zi3ky 210rads THA. ZOrHEcEITo
T Bl r BOBE & R AR 23 2.0me
&1 0.3mc DT oONT, SRR E RS
N1H, 5H, 10H, SEEERECOHEEZRD T
FERThiE Tabled O 2 5.

DL EmEps AR, EfcB 35, %MAu o
BAESRICENT, Fh b OERNE 2 HE
LTA7A, By, WEoOfME LTEbhn i
fix, 1.0mcHEARAZB T 1 B 890
radfg,[# 740rad Ff 260rad, j@IEE 130rad, 4%
UEMETE T131570rad : 72 %,

D) #HHPEMI ORI DT

HHEAEMES LA ko T R 2505
FRITOCTHEZS &, HIM < DR 2§58
T3 LRIARTEETH S 525, BB Ak
SIS L, BREEC—RRICEL w3k
BRET % 7 512 98Au 043HF OISR B K LoD
MEMEEATETHS. AL BROREETE, K
W, WARRE, REEAEIRTEAE ORI & FIRERE off
B2O302b0LEILNS, L LERAOE
fiic X oTux, X#4, B2 EE, EE L
DIZFNEDOINIE X 3 W BRI =2 niE
BELYOBBEEIGI_EvBBI NS0T,
HHEMEMRE ORI X B iEEE Dy &
1 Dy <Dgy.sy <2D@y 7 3 BHRBHESTT 5
bDLEEILNS . HEOT 1.0me EAR B3
% WAu DE LRI DPIENIIE DWRE 2 DT
(v.s) L FhiL,

3.5X104% 12X 0.56% 0.7< Drrev.sy < 7.0%
104x /2% 0.56X 0.7

Bi%  6800rads < Dry.sy < 13600rads
& & AR AT 16~ 20 R5RE 0 4 2L E 1819 T 1y
FEZ AT, 1BAU FEARHC A T E < OB
PR S ELEHA FCR— M H B 0 LIRS
¥, X IBAUEAORR, SRGHSEOZ(LLE
AbiboT, HFHEEMEME o—HtY Y o

Tl
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BRI I 0 0ERINB EFE I LA, TS
SOOI O & 2 B LSRR E D
R UV QR Q5 (NS DA ST 0 o el - )
ThY, rHrEEZTNCELTEL, FAEE
BLTHEWEEILNDN, £GNEEEES
TRk THh 5 5.

DLk 7 PSR R o gl R B o TIER T B
5, EHEPRERRNE AT, ISR & AR
NEDMERNOFREEF I TS EEEEIAS. 1.0
mcEARATEWT, 1 B 1500~3040rads,
1 BRI 120~ 240rads LZibN 5.

E) #hies, A omAERENZEIc 0w T

198 Au EABIETIE T I 7 5 2 3l#
L, 7% #gEzioliLt 740=) v
filets, H-E Yufa, Van-Gieson #ufa, xf7-
T, WEERLANZE L B R L7-2%, Z RSl
LD %kDETH 5.

(1) A&l oz oK

(2) ERERTE O A

(3) AAMEA ECRY B 1BAu KT o SR
RE

(4)  PYMEAIE Ok PN B BRI

1. 2.0mc HAF

2.0mcHEEALE 8 B THETHE BN DT, .
e BE,E, BITR. KHE. BB, IS0 B
L7-RESR DEZER R OFE ) TH 5.

FF 5 FFRBa 23 2 bz, FERIRIER o
b 2 <, Kupffer FRmIzRIE S %5 hks,
Kupffer FRIFIANCHEIRE N7 98Au AN
HERL LTH#EDLNE N L L v, sinusoid
WC—F L CHEMIBRARED BN EH L 5 5.

i 7 A N (A R N s QR 5 5
b7 L, Ptz DRREECEREE 75 0% b PIREATTE A 58
FEDbIB,

BES  BEE LD BIBERER QGRS NE
MBEORARLSND, PRI —F LT 3k
PRI 1BAu BTN ST L T B o5 3D
b, ZOWTRAEMIGZEN:, MR LT
W5, BERIRE, B ERINCIERFTR AR LT
W3,

HARBESEHAHRY: Sl %22% 18105

B OREME, RMEREINCEERED S h
ZZve, SRERMARIZ X o Tk, ESIERIRIERT O30 b
habnd b5, -

BT ;  BIRFERARRC AV 2 B R
TRETH B0, W, HERFICERFT RS
bR,

KM BRI 2 BT 18Au NEEF A
BUEKE, BRVGEBEAS LB LALLM, 205
TRAIIR BB E 20, BEE TR T Ml 8 &
W L L s RIS Gt 198Au ook 20 < B
ThHY. BALZHESFRL NS,

o BEFERCEED 2, ERMENC G
ROZE DD S N, G & Bixh BFTRIZ,
I OB 23 A b W BT /E R
W BT VAR & Y SRR R A T, AR o
@]\ Zﬁ%‘- f;. fh, Z) .

i P0E HiOoRRa XEEbs5h7%
V. BFTCESGRIE. NEBRARAD LN S.

2% 1.0me 35 A

1.0mc FEAHIOH T L 722w T~
Bk

FF 5 BFRRBENC IR oNR R LA B N B il
B EZZENBHRIER L, Kupffer F£41
fakgEd & b hizvs. 198Au 13 Kupffer FKRmia
M. iz o sinusoid IT/REAE LT D b 1
%, sinusoid, K Uf Glisson KENZIZIERAET
ENEEEAA LD BN B,

s L, MEECIERTRERL, ik
B AH BN\ AU FF-0 Phss R hi b %
v,

W BERR PR~ PRI BT 2 b
N, JEREEE, SWME BRI ZEAR 2.

B REME, RRIEREICL B EBL
e,

B ; 27 ERFRLEI NS,

W R & Y BRI P~ ORI A BT
RIZH B, IR CHLE AL o) — 2 A -
frRTiEs@Zd b5,

fi;  FESSREE, NMBERERSEID LN B
ERFTRIE 2.
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3. 0.3mc JEAF
0.3me ¥EARE 9 H TR AHITIE.

T  PelEsfusgH oS 5 % sinusoid 12
— | ORI iEE R AR S b, [REHLS
&b B FERFT R Z .

iR = et o7 | oh L P QYA

B ORIE bR bR .

KB CRAPNCERAEEEE R LS b h
3. ERFHTY WAUOMHEIE T (BETHVE
[ERmiaE, EEEIFED LB .

i BPNCESMREE NEBREALLN
%2, WM, SEREARLILZ .

IV. BEETICER

1. &F DLE2EX 52 F%FAWT, ¥Au
DIEEABREFACRG 2HRARSHEHFEL, £h
WCEH TEEMIAR O R, KU HPSE R
DOEHERGR OHEE 21T\, BE THBEICRY 2

RIS E LIS D\ TR 24T 072 X DAL |

BEEBE L THANIR DML TH S,

(1) 198Au OHERANSFEIZDW T ; Scintillation
Scanning 1T X %8sk ofEH Tk, IEEKUHEE
[EZYFownihieBwty, EAZLE %Au
LT AN TER SR, HEET Y TO
FREFOEEIR-EEILND. EAEIST
JFFCEBE b 2 S 03380 b i, Z DHEE05EIR
AT B RANT 2R AL NS,
A B4R DU D3 IdR oA BB R & D
Aiu MAu I, B, A8 BHESECS 4
L, &, B OEScR s, HREE B
BIEEnzrn b ooz Rs. B b Ficix
17.8~36.6%, PZix 0.4~ 2.0%, K8, BERE
12 3.9~31%0416 L, BRHTIX0.02~ 0.2
%. DFIZIX0.01~0.04%, fit2120.04~ 0.6%
BOFT 5. HEET Y F TR TR a7
ZERER 7V FRHL TR > DR BALL N
B3, F DM oW TIEERCERNE

AW EEIBND. AR BB
Y0%D DSHRAD NS, EARIZIE 9.9~
16%B&INn 5.

(2) ME#EPIREC DWW T
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Marinellil®), Sinclair®® 4o Sk )k
LCEEDT Y FItoWwT, BEEEH, Bk
OHESEMED HIF, B, M. B, AN, BRI
S O R R U WPl o ¢ i 2 HE5E
L7-FrCix, 1.0mc #FEART1 BN 890
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(3) FRHERERREFEAIRT RIS 2T,

2.0mc, 1.0me, 0.3mc FEAFNT DO THEA
10 H AR /RS WA oW TRk
¥AH5E, T, HEHEEOGPRSENRZ D F
s b by, BEESHERSNIC T 0k
A, AU R O4AE D\ KREEREES, ESE
PARE RS DAMEIAE TWEE b A SREAT L D EE, 28
RS BN D, BAn FTF N T Kupffer
Kfufamc, T A HE sinusoid 12h 6. [
TIRMEECA b N 5. EEAKFNC X PEREE D
WRERTERIC A b, fil. BE~DEZHS (R
HbhENB.

2. EB

EBFEICTOWT s EEACEAS Mz 198Au
DGR SAE R BENE X > TA B HE T
R OVEQ T b R E ABREDRR L2 5.
18Au w4 FidfEEemd ks as itk
T, EEREIARH SR END D TEHDOMEX
H5ThH3 3 NANOBRBEIERDDEER
bbb,

RINSAE OERE D\ Tk, BYIEEE:, sk
ANEBRT D TES K OMERHBND R, HilEF
1213 Fischer? Jackson®), Rose?, Williams2®
Jeffrey?, [iZA&. rhR®. FEEDE O b O
BB, AMEEIT I, BE®LE2 Andrews,
Root?® Reed & Watson!™, Walton & Sin-
clair’» Zp b ORH LMD, FNEOFEZE
AL TAHS L, ERIRER T 198Au 125, B4,
KBS AT B LRI BT T BB,
STESRTIBET LI TA. 2EADE
AT, FEIERE O BT B2 ) ORSIBEDER

LA



1106

& TRDIFER, W MY v, v 4e
FYRY ¥ AEICH R D ECERSAL BN, B
Rz sEERCEI M TE Y, i S|
BOWEREL T3, MEDIE<YT 2 THAS
24[Rsfl DY TIRTIF DR 5 1 DS BERREE 3 2
T 5. EDDIZIER =T X TR 854524
REICI5~40% RO T B Z & 2B T3, Hhig
SR ER 7Y TRz —L Y Y <y 2125
WTOATHE B LT, ERT Y5 ClFFIc4T~
59% BAAET B A, TN YUY LRiwY 2 ik 5
~38% L% DEIGBMMETF T 38, Z3lkEED
720, EHENBRFIERHINT 57:0 & LT3,
3 DGR T & &3 s FREOEBR 25
LTwa. HAEY v 7 CRFNSHERER S
VLR DAL LN DR, dgssn
MEBUEIS A, BIIZEEZC X -
T DERB 5N D BEFO HSEED Yo~/
BORET BB ThHD. ZE0 B © 12 # Yo TH
. EENCEMERSET O Ys, DI Yiefir &
LTw5%2, FHOBITE BRI Skv, i,
O E SO B TH 5. Bk ERKC
B3IND SAu 1310% K EFES W, &
FH PN RS VR EE 0 H 30T & B2 Btk X W
TERERLAGNEIZ L v, —FHDizkh
DRI 4 BRI X 1.7m]l, 50
Fliix 2.6ml, 3 HEWIX 5.6ml Choi-t &
D). BEOGREERD 1, BAkEZ 2.0ml
ELTORMETH B 0T, Bk a s hB1%Au
XD DERRB B BB, I oA
% BAuDFELEE, fEk MRS & WA
P ECHEL T, HAHENE oD,
Autoradiography3® mFFH 2 5 19%Au EA LT
L S REFEPNC 22 G AREET % 0 Tl 7z RSN B
BEINTHDZERbM . KAMINERS L
7o BAURFRRBREALECLIZLERED LN S
B, T —H OB —3 LT/ SR L B
NBZEvHY, EEMENER, LLEHEHE
VEIBbND. Vv oSER, IR, MERZ F T
18Au BT 3B LRSS 5 e, Sci-
ntillation Scanning O#EEIZ X huE, IEAILS

HEERZMAHRE AR #2246 #1045

S CIFCEE b 1 2 5HF 034 BT, = ORERE
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NI 2 L COFPIADTEEE D E X b hT
W ThHAS.
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U DRARE~ DE L & Hfk o R8N IEREC
LEERZ 72012, &5 LT b MRt
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MTCB D, FHILLEORE 2523 2565 0
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