‘I <

The University of Osaka
Institutional Knowledge Archive

Title Thorotrast T & ZEBEFEE DERIFE

Author(s) |4cH, &I

Citation %Eﬁim%ﬁié =5, 1967, 26(10), p. 1336-

Version Type|VoR

URL https://hdl. handle.net/11094/19466

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

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

The University of Osaka



1336 HARIE s i &30 H26% 5108

Thorotrast (Z X 5 JEEs %4 DB DI

HHRAFELRE— ML HE (0¥« 5| EBER)
o B & I

(IFF404E 5 A30 H324F)

Experimental Study on the Development of Tumor Induced by Thorotrast
by

Hideo Shibata
1st Department of Pathology Nagoya Univercity School of medicine
(Director: Prof. Masasumi Miyakawa)

Various amounts of thorotrast were injected into groups of mice. Using the microradioautrographic
and colorimetric techniques, the relative amount of thorotrast in the cirulating blood and its distribution
within the body were determined. The liver and spleen were examined microscopically.

1) Most of injected thorotrast was found in the @-globulin fraction of the plasma.

2) Even at the end of 9 months after the initial injection thorotrast was phagocytosed by the RE-cell
and released from it, as the result of cytoplasmic destruction.

3) Deposits of thorotrast were most frequently found in the liver, spleen, and bone with its marrow
being represented by the ratio of 63:28:9 respectively. Approximatey 809, of thorotrast were still remain-
ing in the body on the 305th day after initial injection.

4) There was a gradual transition increasing in size and number of the thortrast aggregate from the
middle to peripheral zones of lobules.

5) Regeneration of Kupffer cells and reticulum cells of spleen was observed from the 3rd day of
injection. At the end of 9 months, the former increased 499, compare with the control group.

6) In a period of 14—22 months after injegtion of 0.1—0.5 cc of thorotrast, 5 cases of liver cell ade-
noma, 3 cases of pulmonary adenoma, 3 cases of spindle cell sarcoma were found in mice of 17 SM strain,
whereas only one case of pulmonary adenoma was observed in the control group.

7) After 10 months of injection of 0.3 cc of thorotrast, one case of Kupffer cell tumor and 3 cases of
liver cell adenoma were observed, while no tumor occured in the control group.

8) It is assumed that the procecss of destruction, regeneration and proliferation of cells is one of

the most important factors for experimental tumorgenesis by thorotrast.
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FEER MDD L LT thorotrast [ |3 1F
TECBHI N ADENH S, Z o Tl~= T AR
& e thorotrast Dz & % By « MALAY - FRHE
HIHERS &, T DM Lo TO X X h % 4k
FROEFEDORECOWCTHRETS.

IT HEEAE

FEREI I 0N thorotrast P HEE : LHE K
FIREERE X v A5 Ehic SMARRY CH
=Y AR 0.1— 0.5cc thorotrast % BiFIRF
1 ERETHEH L, XEERC XoTERL RO
TR &R HED D THEEREMY & Uic. EHETHE
A X o TR Uichs, BESER R 2 585801y,
0.1+ 0.3+ 0.5ccmFBRINC L b, FRINC KT
LERTh—HOBHINL 2 —8LTHS. (hE
20E Witk < 7 Ad thorotrast LDy, X 0.6ceT
Hoic.

Paperchromatography: (3 7& F347 @ o B,
1%L 0.006¢ce, fEM#7HkTveronal buffer solu-
tion (pH= 8.6),EHIT B EEIEANo. 51 A & H\»,
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FE{i118°C, 30mAT 6 kB L. Yefaizbrom-
phenolblue |z & >7-.

Microautoradiography: [ 4k Ak, paper-
chromatograph OJEHE OHEEIE o thorotrast
X DB E B afiRE e ERENCEZ T2 By
Tffotc. BEF— 195047578 ET-2E
(stripping#: i Fr Utcontact¥: [, [BEIE15x) 2
Vv, 10—20 H SRR < BRHH#E FD- 11181855
T4 DHBUR Ut A BB, inverted
method 1 J h BI{RE: Hx-E P fliLfo. EIH
DEE XS, THB. MBI 400fEFDikK
THEH XAV, MR- B
W, BURER&ME, PEafFr—T L.

IEERAEE thorium o> FEBAH + FE X,
thorin JgAE i X 2MNNERRDTH S . 24
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Fig. 1. Microautoradiochromatography
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Fig. 2. Clearance curve of thorotrast
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matograph % {EHl-3 5 . JREIIERR & —F 3 B KR
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o T B, FIBHE T O SRTREF S DR R s
iR Bivieys, BleiE ivfe thorotrast |3
FANRHIC & VIR hBICEr->T, ko
E-globulin EfEET 5 Z Edihhb.

2 [fierk thorotrast S5 D FERFAYZE(L
Thorotrast 0.3cc #1045 « 3047 « 1 WER] »
2 B - BWFfH] « 6 FFRd - 24R5fE) - 3 H - 6 H
17 H+ 9% oM ET0.05ce3o4MmL, %
O [iE EEEEEA 4 {E b , microautoradiography %
W7 L C a2 7 7 7 eilid L2 o
mweies . B 3R crealicmb X v
BAL, 3HEREID D 6 B TRL A RAVE T3
5%, EhDBEFORAER EAL T3 BRI
BIEFE—EOHEERTHRICIS . 97 ABER VT
b MyEH A5 thorotrast % FEBH 35 & k2% Hik
% .

IV i35 5 thorotrast ;& &

1 BICHEE R X %thorium DR FITEE
I

Thorotrast 0,5cefEH: 305HTMY TF 1 oin
<, HAMCEERY D @ thorium 3R « FFIE -
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Table 1 Deposition of thorium

Thorium amou-| Total amount |
Organs nt(mg) per 1g| (mg) of thor- |
| of organs ium in organs |
Liver 24.8 44..4 '
Spleen 76.0 19.8
Lymphnode 3.38 1.2
Bone & bone ¥ i 7
ATEOW o, 22 6.3
Adrenal B
glaﬂd Er. TEI r 0-1
Ovary 2. 06 0.05
Kidney 0.19 0.1
Lung 0.23 | 0.05

g - BROEMO=HETHS . BROEHS
AT o thorium HFiE, 2BFROCLEHOKR
RN TIAED 6 L5 &\ 5 FEO%
FAWTERE L. U vilib AR, Mo Y vos
P o4 E RIS E 6008 L\ 5 BYE® % F
v, B =y AT AR LTY v
FEI D TIRTHDBY L) gk &L G
T, Ll.2mgBPhF &ML fz. thorotrast 1,0ccshs B>
1% 200mgey thorium i Lic.

2 Microautoradiograph #: {2 X % thorotrast.
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Fig. 3. Mean e-activity in a high power field
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0.3cc thorotrast #HEE 2 BiE]C3 CilfF4n)a
RORFIAEN, T, fakitcE@ERL,
Kupffer [GEMANfLUMEMI thorotrast % & b A
ATWB, ARFETIRAFEOIER A ECELL,
Kupffer [GAHIfAIL thorotrast i & b IATTH R
PER UBLE UIE LIl FESE & hiliEis
AT, 8 WRelHs H26mE il CrR FFREE o ZefaZE it
B TBEBIER S HBLL, (K6), HhEk. Y
VAR 0B 2 v, BRI E
R L T sinusoid Z ki L #3835 230 <
HEOEREEET 2. 3EADSHERWTL
Frdifagi i, Rl iiEik s & xeol
SR, BfafEBE kLR, Bk
JoT thorotrast Bl L Fgo T\ B H DL BB, —
25Tt thorotrast WAL E & DIAALT WL
Shic T EMlan Bl skcics. 108
TS OE RS 5 A ISRy & i b

Table 2. Zonal distribution of thorotrast
aggregates(>50u) in the liver

Days after | Central | Middle | Peripheral
) __i.f_lj_??ﬁi?_ﬂ'-__ zone zone zone
5 3 80 8
58 2 38 50
110 5 35 60
305 1 29 70
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mERERT. BfagEaakiicy,
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whhHRIins (K7). ERS0: L EoEik
R Xthorotrast#fl o, /NHESLLE o iR
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3. dh% thorotrast Hi o) 0Tk, JERZE K
baorFFIfa &, B8-S o/NUFTA g o4
FEmBETHEY LELERD A2 Enlsks
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s BB S Milas, A - Kupffer
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Fig. 4. Mean relative weight of the liver (g/20 g
body weight) after injection of 0.3 cc of tho-
rotrast.

Table 3 numbers of cells counted in 100 high power fields

. . Liver parenchymal cell Kupffer cell Other type cell
Time after Thorotrast
injection dosage(cc) Total Percentages Total Percentages | Total Percentages

number | to control number | to control number to control

control | 1336 0 T61 0 105 0
26 hours 0.3 | 1085 —26.3 561 —26.0 428 + 308
5 days 0.3 780 —41.6 890 +17.0 141 +34.5
19 days 0.3 1141 —14.6 907 +19.2 122 +16.2
control to
10 months 1221 0 418 0 108 0
10 months | 0.3 880 —27.9 621 +48.6 125 +15.7
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ORIRRE " 5% 2, NBEWFHC 5 HRRE
SEWETARS &, 3 o FraBix A H-
FThHEPL, 5 BETRLBIRNKTHS.
Efifafirei b e, 5 BB
AT Ofb oMl R B EHEIER AL 5 41
faiE & —F L C2eR s cE P #mT 5 .
R 20 8133 5 L RSPV EOERAY AL
ER 4 o T, VIR LR BR L UL
T 523 HEERD 5 IR THMER K EeoT
$ D, 107 AT Eine R,

2 Jzont

0.3cc thorotrast §fi:#4 2 W CHilaOZEHEH
R, IR SR 3T L thoro-
trastd & DAL EFRMD S . 4R B 8 BT
TR OZEMHE R L, 26 LR mERE S
FEWR L TR S CREAREF D 5 Th CRERH M
<Tebh, UV vosgk - MR oLy Hiro. 3
BETIEFERERE L EMELS, U vosE -
fifEdiaoRENED, 5 A% - WAKE T
M LB b, 190 BITIZSHE O /N
PR ENBICES . el afEs. 278
B 47 A% 107 B - 207 A\ 2k
AN« R - AT oOMRaoE LWk R R
5. X, Rk o8l x B3 5 i oK b Fc 3
Hbohd.

JERE D (A 20 & 24 b o F IR ESEYYE O R ZE
LR SR d. 2RI - 3FEIBIIEELL
WAL, 4ABERE - 8BRS - 26BRREIES & BihnER a8
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[

015
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Fig. 5. Mean relative weight of the spleen (g/20 g
body weight) after injection of 0.3 c.c. of
thorotrast.

BAE A 23 mete wmioe

W OEEZ & D, 3 HUEHECER RN 7
%. 107 F - 207 AT RRR L T
Bz AT,
VI EEREICONT
B B« ) o~ ST « Ilc o TS
fofER, 0.1— 0.5cc thorotrast L% 144 H~
227 A0 SMA= v ALTIEHNS, [FFRRIE 5 4 - fifi
BRI 3 B - SHEERZAINAPNE 3 61 - MHEPORE 1 4%
W ¥, XIREE 8 Murh Tk [flRE 1 A RR B,
N, 0.3cciiEfR 3100 CH FR~=w AL
FFIRIE 3 G - FFANMEPIRNE 1 GUnsdsE L, . = oRt
R 6 Pl B 2R ie ot (4D LT
JE% o BT oW TEARD
Table 4. Tumors observed in the liver, spleen,
Iymphnode, subcutaneous tigsur, and lung

of mice injected with thorotrast intrave-
nously

| Thorotrast! Numberi Tumor tynas and
Strains | dosage of | imber ZF (‘f“ase] |
(c.c.) | animals = " i

SM | 0 | 8 |Adenoma of lung 1
| |
| sM 0.1 | 7

|Liver cell adenomas 2
|{Adenomna of lung 1

|Liver cell adenoma 1
SM 0.3 6 |Adenomas of lung 2
‘Spindle cell sarcoma. 1

Liver cell adenomas 2
Feticulum cell

SM 0.5 4 sarcoma il
|Spindle cell sarcomas?

CH | 0 6 | 0
| |Liveer cell adenornas 3|

) cCH | 03 8 [Kupffer cell tumor 1|

JFIRIE : [ oAk X X LER 3 cnoE ki o
Ao, microscopic b DETEETEFE TH 5
A%, Wb A A U OISR & R A ZE
ks> Lab, thorotrast HLIxfEH% & h ¥ < KRic
FAET 5. BRI LTkl & B35
b ONL P, B O INRE O B b, Jif
WEOELFELEE v, B ETHR A (R
9).SMF®D 1L U4 2.1% 1.5x 1.lcud
EoR 7B Tk, Zefodiths B IRl
B AN D\ EEIE OEE A, RS
5 CRE o FE M oA I EE A AR A T E ST
fai> LdT, T dBHRES O v 23 5H 5
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%, RS LR S TR A2 < Tk T
WEEL LRSI NEMaeiionic. XEATL SM
%0 1 FITHER 0.6endffE ik, Hx-E T
THFEE DB % 23 5 BRI 2> HER30E W
SIS E X OTRYY, [EEMEENE
WREHRC S THERCRD b (K10), LiE
Ui % 7% L, Azan-Mallory Jefa G 21
b Eh, PA SYmEHTHoT. Micro-
scopic TefEEitERIE 12 S M « CH B3k w gt
oL Lo bh, REE oFlicix, FFE
HOEBEMORLE, FRE L OBEROWUTH,
IFRERE - 0BT ORME, ek - WEROR
GO A ILNE L Uiept, R ik
DOHEL L ERETH o, = ORI/
BT b /NSRBI S { R bh s HRY R
Liz.

FrAffam E : CH /e 1 B 0.5Fk
0.2cm® 2 fEo B EMETHERRE & LTRD b
h, g, EEMEEeET, R
WA T - MBI Kupffer KA2MIaC 5
L, B ER%7 L, sinusoid PRCHIE L
T OB L WERBRERT (K1) SRR
SEA oM BURIE S R L 0, RS < 7 o
WCHET 5. B T ERE B D, & X
WK U - e ikimEk 4 %, hemosiderin
Sethorotrast iR 2 n. 2 hbOFTRIIWTHh
b [EESRE g s Kupffer IREMIEhRTHH = L%
AL, FrEElTsEAEEOSTcHS.
AIFBPANE : SMAR® 1 PSRN U v EiDlE
R & IR DER A PRI Y o fipiEeE 1.0
cuDKEEIERE & Ui b, gy v
A OIEW S 2B L ToM@ i BRARY i
Al REN R b, Bl A 25 L RN
BEESEYED. BEMARIERECEZLL,
kAR IR S A ZME L % <, SR
LiRE FCEERMEY AL, MEAEORTH
5 (H12).

AIEE A « SERE I XBERIC X o T
EHb o E L Tohy, S L TR kE
THER LickSR, AN &R L & BRI Tk
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1< thorotrast {EF5MFHD HILAH D DAY S MFARLTE
F3EH D, ToVFhLERLERL TV,
JEB AR AR T — I AT 2 L, mito-
sis VRS, PR LD Bl B s
CHAE L, —IHESRCRET 5. aRd
TEHTH 5.

FHIRIE : SMAROZCED LI, ER 0.5cnl
T oRRMERE T, Hillg 1 flahk X EEma
PERFER DILTRER L, RIS
L CHET S . B 0.5en i R OMiER
UL b OTik, MfatoR e im , g
ERREOMEY & VM chEERCHEL, B
W EEh Lot (F19).

% T 8 Al o 1 Gl 4 U o lifilERR x FLE TRk
FiEoRIE T H oo,
VI % %

1 Thorotrast ) ;3-globulin }* o&k4

A ARETEBR LB = = £ FEDS
WHERRAIDC & DA E B ET>T, Mk
rhCm¥EER LSS5 BWECO, @PIRIEEE
OMCERLFH Y 252, BERSxEhe L
THERARBEROERBH OB RS ki
BIfEIC S h T &P, F32 ) vk Y
Y AD2BA FYE thorotrast { WGz w4 Fo
Biscirie <, FEERS < 2Am3EER S-globulin
LT A Z LAY, microautoradiochromatogra-
phy % FV o RSEBIC T L7z, Bell® = L h
X, HAIATEAE thorotrast m/yifiC, HHW23%
D5 HOMATD 1L NERETH Y, Lhidfibrin
BRIMIRER THH 5 & HEELTW5BH, E-glo-
bulin & Z OFEAH & OBR, B AEERA I
thorotrast @ P A S Yeta Gkt A o> A% T4
B EOBRES 2 L, MPIRORREY RIS
H—Ecieb b0 bFE LA, L i
1 thorotrast FL UMM « AR thorotrast T
FEAN TSR - LFRIBRERADETH B 5 .

2  Thorotrast O{EPREEHT 2T

Thorotrast 3 9 & F #Eh#) o ik 7 Hak ¥ LS
HT &L, ZORRTOMARMIRC X 5 Hiici
thorotrast & & & £ T, fANIC$517 5 thorotrast
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BAMITAOZEERE, MR~ 0k, FAEEN
FRAFC X 5 & DA v B DEL &R
THOTHBHH, ko T thorotrast DR
ST EINCh o TGRS T W5 DA HEE
WD . = oz L thorotrast 12 X % #H ik pEnEL
FEHEET 5 LT, B\ thorotrast {75 & il
« RS OMALBR Z BRT T B ECoRE
FEEO—2&isoT 5.

3 Thorotrast {73581\ T

WG EEEE R w1E thorotrast 0.5ceric 100mg
othoriumpH X% KX 0, 2SR 0
EnE 0 F FEGEICHT2ESRE L TREL
Twhz ticind. BILEELERTIL, 4.4
% » 1119.8% « BROEH 6.3%TH b, &l
RX70~80% LHEE S B . [ -« BROEH
OWAREII363:28: 9THBH. BEAFYy©
oL, W BHE- Y v - B BIF - 09
B Jalg - FTEETEOIAE LD, Zhiishif
HAAEBELIRE L LIcHa0o < v AMEREsT %
DA RMa O S EE L B A REERRT S
LD EFEZLRD. KMEP I hE, HESh
fothorotrast |30 7] 245 THI18 Z A e S
Fh g ot THET5 y B Tol
PR320 00 & 2 b, EFIRILEIBALAT -
M- BRiTHD, TOmEEII6ET122:11THB &
WEIN TS, & ixRundo®d,Rotblai?® & ¢
WELEET, AERERL»LVEVHEEEZ
5. wFhicLTh BRI oBRNIEET, £
MR 200— 4004E &\ 5 HEE(ES 5 e T
NLDLEETH S .

4 [ oMM R & AR o) e ownT
Thorotrast #4458 B 2+ 5 26/ T B b
AT HOAE o 2B e B ORISR, T AR
PNEEIRTH D, ERLUJafko Kupffer K
LEHiIfas: sinusoid ZfRIET M ED BB Z &
P DIFRTEREE OB G R b REWEE 2 bR
BHS, I thorotrast D o ffiC X AIEH L EE X
haaEie bigy . ML OERZEMEL I E R
AR E L VI L 12 107 A% T A bhb
By, BT IRRE L F & i O fFfifas <

AR B R i SRS 268 5108

28% DWW EIRTZ LR EO—o0FHLE B .
L 2sb 2 % RS X — A9 5> C thorotrast
& IR R e PR A A L, thorotrast T X
HLDTHHZLIIMEELETZDH, Thraky
ORI E 5 R ED ik, Bt B E o
&2 A FIZ X5 s A IREERD LI THh
% . Thorotrast BL5REL] DFENE & S/ NEETT it
EALIeDh e D Z kY, ok 3 asomsk
IR R E T 5 =T, SRS o S 1
MBI L CEERBETH S . > T
R TV E EhDBEEEYRATH, EETED
B LGlE s & o2k 15 T RIRE TR Off 58
52, microcirculation OWNEEOEIIC izt in
gy, Kupffer SGEMITEEAINE X b BT
o Tx D, 10y B TL%0HME RS
#5, = O thorotrast ik = 7 AC 1T 51
PFMIfE OBy X 53, thorotrast 44 DAPITEER D
TTHELE LN thorotrast B « FIuCffE 5 &E
SR O HEBE HE - T4 &\ 5 B 2k < iz
ROBISHRENTSE L WO EEDHH DT
T W LGS B SN o T BT Eo—flE
#z25. Fifacs T EHET, BTG
BEE AT ZR UL B,  thorotrast #fJ&7)
TEEE LT, Ui LD BEAFHROEED
WKEERD S & LIXZ IR sE ORE L %
s bnd. LTI D Kupfler KA & AN
g LB 2 OB & D EC o, BiFgEE
iR & DIAATS thorotrast DfEf %, 51T
FICfadsc s L\ % thorotrast Blo {4
EARLBER SO ELN S, ffLzx X
thorotrast IZ %3 % YA LAAAAIfaiE & N T Ic
®T A OKREZEORMBE L LBEL , P
TRRERCEFIRBEPDETHS S .

5. PMOHEMITRLER

M 3 BERE)EE F T o B RN R P R
AT X % thorotrast @ & DA Z. & Z IT{E S TR
Bk HhoLEZDBN, 41§HEDB26EHRIT
20T oI FWAMER (X MR Ot v vos
B - dligiiiae EictzdboktBih, 3H
B BI9H B @i ToEm 7 BNy v
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Fig. 6 Coagulation necrosis of liver Parenchymal E I l
Cells at the 26ith hour after administration Fig. 8. Swelling and regeneration of liver pare-
of thoratrast nchymal cells after 10 months
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Fig. 7. Thoratrast aggregates in the liver after b
10 months Fig. 9 Lwer cell adenoma



Fig. 10. Hyaline bodies observed in one of liver

cell adenomas
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AR - RO EC L Db o LHEEShD.
107 A%, 20 AR L Th T h I BH028Y,
46 % DM AT, ThikECHE - TWHTo
MfEMfE A R MR A S b0 LFEL DR
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