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Dimethylaminoazobenzene & R B EF D
BT AR EICE T 585

—Wistar® 7 v b ZH O - $0R S ET —

FHPRFRFMEANREFHE (EF . A% ERERD

Rih—F, B EHA,

] B a8 i

CERR9E5 B T HZM)

C- 3

Wistar® 5 v b (488, #) 250 T, BEE
FOMBRBICODVTRE L, 5 v pi20.07%
dimethylaminoazobenzene (DAB) %E& L 7 {&
BAEKZ128H%E L CEEFBEE/ERL, S8
BATHELRB®OS v P EIEWHEE L, 156
MeVETHREMEH L THOG¥ S 2B L, FRH
OE¥SYEHB LT, $TEFFERS X UBREFED
2L oic#hE0 5Cy, 10Gy, 15Gy, 20Gy % 1
BIFES L, 2.@8/%, 4:8%ICERL CBHEFERS
L UFERHIF S O MiaEE, B ORE, RIEMR
REOREE, 7 v YHOREMEERER BRHELLD
EELEGEcEEL, KBRIT L, 20MEE
SEZATRICIEEFETIIS v b 6 ILIc20Gy 2 B E
L, BEFHTIZT v b 6212 EFNI0Gy,
12Gy, 15Gy, 20Gy%BH L, REBRORFTEIT-75
DIEEHF#ETI320Gy T & ST & IERSEFH & ©
KR S E X ED -1, 2) BEEFRTIRS
Gy, 10GyREE T3 BHE & ERE R & i
B SR R RD I - 1288, 12GyBHEE T2 EE
2 BRE% & 4 B%ZEnZFh 3P 1 PLic BHIFERO
135 IV e, RIEHIRRREERED .
F - 15GyBHE O 6 P 1 T, 20GyRBHE D 6 PLh
4 PCHSEES% BEREICET L, BEFTIR12GY
PUETARAIFZEOE S 5D 20ic L, EEFT
F20Gy THMATH Y, BMEHFIEEFLL WA
WENEVC LA,

[ E]

i

BRKA LR, HEAOIHEIITE, FFHEEEE

e LTRETIENE N, L7Ich > THEOKEHR
BEE L OER2TTS DI REEFOMAHEEL A
BUBEDBDH D, INETEEFOMERBIC>VLVTO
MEIRON 2DV, BERORSREREIOVT
DHERR SNV, SEEBRMICS v PERVT,
REERF DM AR 2 W THEFEHAE L v R L1,

(x4 & k]

1. EEBR$HY)

Wistark @ 4 B > v v 2 H i, 0.07%
dimethylaminoazobenzene (DAB) %E& L 721&
B EER L, 128REOHRS UL FEE
AERRVOL, BENEE L, —F4, RMEESE
K (EEHRCE-2, BA2 v 74#) THBLALEE
WOSy PEEEHES U, M biEE2+:27C,
BEESS T 5 9%, 1285fEIMEEE, 1 MRsR15EMSICHIES
N HETHEE L
2. EBRFIE

KNI VBBIFL (I L F V) g% EBEKI0
mUTHEH» L 7275#0.04~0.05m1 kg% 5 v F DT
MR TS L T2BMBEIT> 720 7 v b 2 WEML
KEEL THOAEXAE I SBE I NZ XS I LE
MICBHEEFERE L. BHAELIRIIMeVOEFH
Z M L TSSD100cm, #REZHK600cGy,/ minTE —
JBICT 1 BB ET - 7o, A 2 BER%, 48R
CERLTHERME L, BHES &R E I
FT0% PR V<Y YR TEER, 57 1 v ElE
#BUIF AR L, HERBOL, BAMSICTHEL
Teo 70V VEOEALPEONZHIET ¥ v B % B
MURE Lo RETHB BR—EiEToOREFHE &
USERAITE D 1. FFHRasst, M OBRE, 2. K
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fEffREORE, 3. 7)) v vHoOREMIGREO
BE4. 7Y v VHEORMLORBE S Ui, fHMliG&E
F0=&fBL, 1=&ldbb, 2=1%kpmEL
EZ2a7bLTl.~4. ®5H2FEEAUEEEZED
1ebDEEHDE LT,
3. EBl

EEFELEEFORBIIBVLT, Fh¥FNLGy,
10Gy, 15Gy, 20Gy%% 2 L4 >&FT16 i A L,
FREHTFER®B L UIERE TR ICHBFN R EZNBD SN
HRBERD I,
4. EE2

ER1 OMEESLE X TIEETE 220Gy T, BE
FFELZ10Gy, 12Gy, 15Gy, 20CyHRE L CRE L7z,
BB 6L TAFILER W,

(& =]

1. £ 1 OFER
ZhZhosER%2Table 1&Table 2127”7,
IEEFE (Table 1) : 5Gy, 10Gy, 15Gy, 20Gy
BHREVTHICBVLTORE 2 8%, 4BRE%RE D
I FRETHFES & FERRSIIERIC 2 ITHERL EDZEARD 1 h -

Table 1

720

BEEIFE (Table 2) : 5Gy, 10GyREE & ZH
1Eh - 128, 156Gy BEE T BV T REIT I IE RS
R & b BV IFHR O SR, RIEMAEREER
i,
2. EB2 DR

IEHE - 20GyBSHHTIR & FEMAHITES & ORIl
5 2 BRIk, 4BRI%E BICHOAREERDII, -
o (Fig.1)o F7: 2 8% & 4 8% E ORI b4
=R I E QAT IR

BEERTEE . 10Gy R T 13RS5 & FE M A AT
L ORICIBS 2 BR%, 4BR%E bICHSHEESE
FEoHldote, 12GyREHCcRBEH 2 BHER%
(Fig.2) & 4:BE% (Fig.3) #hzh 3P 1 PLic
BHEFHOIE S I X DO ITMEOZHIEE, RIEM
faRiEERD 12, 15GyBEE T3 6 PLrh 1 ILAsfE5
% 1BRBIRT Lic, AESILD S b RS 2 8%
T2 3PL & & REHHES & FERMIFER & ORICE] 578
EALDOZERBD I - 1o, BEH 4 BRE% TR 2 K
1 PCic BT D 13 S Ics W PR O B BRSE, RIE
MlaREERD 7 (Fig.d). 20GyREE T3 6 JLh
4 PThsHEETHE 1 BRICINICIET L7z, 477 2 PUi RS

IEHHTRE - B 28K & 4 BRICE T 2 REHFER & FERS IR QAR 8340

0 : &ALzl
1 &by
2 1 Xpuwgst

FEEOZL

7)) v YDAk

AR ZE IO

Kt DOREE

RE

Jy b
No.

RIS
OREE

1t RAEMIaRE

#
D -3 DEE

HE AR

2:8% 5Gy R

FERIHER

10Gy HREHT

15Gy RS

FERUHER

20Gy FRHER

FE RS

4 8% 5Gy MBS

FERHER

10Gy MRS

FERURHER

15Gy MRHE

FERURHER

20Gy MHEHR

OO |l ||| |Io|IC|ICIOo|IC|O

FERIGHER

Clojlo|lo || |O|IC|IO ||| |IC|O|CO
[l el ol Nl e I i e il i o ) oo B Il eo i} i e B [ e ) (e B e 3} e} N o B N e}
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Table 2 FEEFFE : B2 8% & 4:8%ICB T 5 BETEE & FERHE T OB A
0 :&fk7zL
1 &by
2 1 Xpmngqk
HFEREDOZIL 7 v HOZELL
so0 | mEE FF i A e S5 KA WO L RAEARLR
No. e DFEE OREE o B E DOFEE
2 8% . 5Gy HBERR 1 1 1 1
FERREHR 1 1 1 1
. 10Gy HBEHT 1 1 1 1
FERBEHES 1 1 1 1
31Mh TREHT 2 2 1 1
FE BB 1 1 1 1
A 20Gy HREHER 2 2 2 1
FEHESTER 1 2 2 1
4 8% 5 5Gy RBHES 1 1 1 1
FE RS 1 1 1 1
5 10Gy HaHER 1 1 1 1
FE R 1 1 1 1
71MW FREHER 2 2 1 1
FE RS 1 1 1 1
. 20Gy MEHE 2 2 2 1
FERREHT 2 2 2 1

b

Fig.l &) 7 v FEEF20GyRH 4 BROMBE(H.E. 2B, 1065
b) [El—FFIERa SIS ER (H.E. 4, 1065

RIS, RSN E bEEFRRZ

(49)
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Fig.2 a) BEFI12GyRE 2 A% oMBE(H.E. £E, 1065
b) [El—FFFEREHEERE (H.E. 3, 1065
FRE TR I JERBETIFER & bW IFHZ IS, RAEMSEREZED %,

Fig.3 a) BEF12GyRE 4 B OMSEH.E. 6, 1065
b) F—FFERHETEREH.E. 20, 1065
BRI IERAITE & 0 b FFAIfaZtBsE, RIEMIREERY 5.
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2HEMBICKRET Lk A, BEFIE JEREHFEH &
ORI S D IREALDEEZBD 1 - 1208, FLekic
I5GyRBEE LD &7 ) v VIO RTEMREBER UK
HEALDSR A - 72, (Fig.h)o BEHEHOBHKRE LM
BFEHZE{LOZE DS % Table 3IT/RT,

WH b Bl ERITT 5L, 15GyRHEHO 1 HlBXT
20Gy MRS D 4 Bl & & BT & FERH I & Oic
O WREDEETZED P -1, £ OEE
DFEE b AT 2 BEE ORBRG| &8 O M ENEL,
BB COFALRAONL D o1,

MBS 2 Bk E 4 BRIROKK TN EEE
Db -Did, 5Gy, 10GyBHEE T, 4BRE%
DIE 5 BWOEL S 5> h 7 DIiR12Gy, 15Gy, 20
GyBHEETH -1,

(% %]

IhE CIERFOBRSRMARRICOWLWTOHEIR
Roha o0, BEFOMAREIC >V TOHE
BRELHAE W, BREKAE R, BARAOHEIIFFE,
FEZEZRME L TRETEENE L, Lok - TH
BEOBBHREE S X D RL2ITH e i IEEF o
BRBEMPNEND B, DABR 7 VERBROLZE
FEFEREMEOV Lo TREICEL, 7 v MCEBR

7

(6D

ol

%53 5 &, ERRBEEREHEO VIR ERH
KENER 2B TH, EHRHNBEREEOE Voval
cellidfEE % T BN THA Lhyperplastic nodule
T 37, I Dhyperplastic noduleds AD T8
FioBI2HARIMEBEN L cEEEZR> LD,
NS OENMMIESREEST ZLENCEDONBE Z & h
SHEZEEFLVELTHLTVWAESNEY, 22T
ZDEFNVERAVTEERFOMEHREIC > L THEF
FIfIE & 0 BRET L 72,

BRI, EEFCBL TR IcBY 28
DIAEFREII0~3GyE s TV BV, FLeEo
1,/30BHTHNITLOGY THRHICEEZZ DL -
feE VO HED O OMFHRRA EBEFAEE DK
BEPRELSESBHICOET 2HOMBIJMELS TVWED
HEBRONEY, L L I o3ERENL 2BEKRE
K2 S - THE L TH MBI S 5D LDMWER
BTEAMBERND LEEZL SN S, Geraci 5V1315Gy
O2HF 1 BIRHTRIEERO S v b 3EGFENICEE
EEDBTVERELTVWE, BAOEROIEFHET
220Gy T HABFAFNCEEFRREZD TV, -
THAF 1 EEICE T 2 HBFEN S HAERE 320Gy
PDEDBEEEZ 5N 5,

—%, BEEFOMAFERIC> W THEBFAAED S
BE LS RE SNV, SEIOKRETIEFMF1E

-

[

a b

Fig.4 a) BEFISGyRAt 4 B OMBE(H.E. &0, 20/

b) F—HFIERA AR (H.E. B0, 2065

RSB ICIE AT ER & 0 &3V AT HIESE, RIEMIIREEZED %,
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a

b

Fig.5 a) BEEF20GyREH 2 BROMBEK(H.E. RE, 106

b) [E—HFIERE S SE (H.E. b, 10625

ST & FERBTEICEA S DR ZEIED WA, 2EFEIC7 Y v VB O, RIEMRRESERL,

Mz MRS, RAEMRGRE b 58 <
Tabled. BEEATE : RARE SHBFNELOE
R 2B | BG4 8%
23] Hb

DB,

R T

sl Ui

FRAHR
10Gy# (n=6)

3

12Gy® (n=6)| 1

15Gy#¥ (n=16)

20Gy# (n=6)

MBS TI1310Gy & TIRIBSHIFE & BB & Offic
RSB ZERBDE, - 1, 122Gy BHE TR 2
A% E 4 BR%ENE N 3 Fih 1 Flic BEFH O 12
STk DBV O EES, RIEMIREZED,
BMEFICBVTRIGYE TRHELEL S, £
NPl EOBBTH 315Gy, 20Gy B L - BEEFR
TREFF 2B D70 L LELH OIF OREFNIR
HTRIASHBHCRERRIGIHE NI > fo,

Geraci 5?35 v F30Gy2FFRBHE O TIEK Z
IBPHIEE i< & % BUMAE & endtoxemiaTH 5 EHiE L
TWb, L LERREEBH U IEEFEICIIETH)
DI - 12 T & K 0 BT S O EEDHFEENEL

(62)

T

BlLI:bDEEZOND,

20Gy B OEFH T I BEITER & ERAFHR & O
FHUCEH S R DERBD I - 124, 2Fic1s
GyBHELD 7)) v Y EOSIEMIGR KR CRME
1EH58 B ot

COHEH & L THRHMEE OB RIENOLEN
EZiohd, BNVIEERREMEH LR TERF
— e 5 12 33 TH000R LA o MBS T I3 FE AT AT 2 1
bTRMELERD I EWE LTV 5, BERIFRE
SREZ M IT idvenc-occlusive disease TaHD I 5
0w, BEEBTHROESREINIEC 2B EME
FAZEIC & 2B BB AR D 2 FJREME 2 HERI L T
W3,

HR & O B8 O T I > W TER Y R EE AL
24 EBICREEINEDEh o EBRE LTV B,
Lichi= T, BHHOE(UR T OFFMEFE & U
% 2 BRIk, BANEILEEOFMEE & L TRER
4:BR%E Ui, RREBE® 2 .8/M1% & 4B%D
BB TREEFHZHS M RELBD M- o, B
EHE T 4 BB D IE D BELBHEOFIDS 517,
2 BRE% DS 4 BEH% X D ZBALDSEEOFIIEED - T2,
DT & BRI X B AR IR A L ILE
BIC BTS2 & ERBT 5 EEZ 5, —HEER
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iz,

SEIOKRH TREEFOFERE S v b O HATEUC
Ehio0, FEROBIREOEICL » THEEDRE
BiiEAENTEEEZL SN, TDDE—HEIER
DHE D F 0 [a]—HF ORRFHT & IERHIH & 2 kT 5
TEE LTz, ZORHBREBICK > TIIBHE & JERE
HOEBLIERASED SN E D E I L HRET L 28—
FlbBDohiihot, ZOEHELTL, EFED
HE~DILH Y O BEERASAHB LS -7, 2,
BHFOEIE GV~ T 5 DTl Mk
EBREo5h1- & 3, veno-occlusive disease
L& B BEHHANOHEEDHERENEZ S,

AR —ERBEIC O W TRET L A4S %R I EHEIR
HOBRFAPHETH S, BHEREWEHEEOH
%, EEOFMOEHC, TohEL LTMET—%
FILXARHAPBVELEAL SN S,

)

1) Dimethylaminoazobenzeneft & ¥l T Z » +
AP Z VR L, BREITIC BT 5 BURRIm AR E I
DO THEBFERNICRET L 7o

2) KA 1| ERH TRERFTR0Gy THMETH
30, BEFOMBREIIOGyETLEZ b,
Lichio> THEEFREER LD bARENENESE
Zohd,

3) BEFHO12GyL FRHEFIT I BHEFHICHER
B & 0 BOHEBFHELSR 3885 0, 15Gy
P ETREEFZED I, EEFEICEETHSRED
T L& ERIZBHEIOF OMBE T OBEAEX S
Nnte
4) BEEF20Gy BN T IIRHE & IERHIRICHH S
MDISEBR LN - 78, 12Gy, 16GyBEL T
27 v v OMBFNELPEr - 72 E LD,
FBEEF A IS & BB R A TV 5 ATREM D R E
Ihiz,

& OB

BERZBiIchicy, EfgENZEZ LIcSh—
XSeh, ERBEESAE, i hrwrEEE L
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Study in Radiation Tolerance of Damaged Liver Induced by
Dimethylaminoazobenzene
—Histological study using Wistar rats—

Kazutaka Izumiyama
Akihisa Kodama
Michio Kono
Department of Radiology, Kobe University School of Medicine

ABSTRACT

We studied to determine the tolerable dose of radiation in damaged liver using Wistar male

rats aged 4weeks. A damaged liver group fed on low-protein animal chow containing 0.07%
dimethylaminoazobenzene (DAB) adlibitum. Rats feeding on the chow without DAB served as
the normal liver group. In both groups,two rats each underwent irradiation of the right half
of the liver with doses of 5Gy, 10Gy, 15Gy, or 20Gy using a 15MeV electron beam. The
animals were sacrificed 2 or 4 weeks after irradiation, and the irradiated and non-irradiated
parts of the liver were compared histologically with respect to hepatocellular necrosis,the
extent of degeneration, and the degree of inflammatory cell infiltration, as well as the degree
of inflammatory cell infiltration and fibrosis in Glisson’s capsule.
Secondly, in the normal liver group, 6rats were irradiated with dose of 20Gy, and in the
damaged liver group, 6rats each were irradiated with doses of 10Gy, 12Gy, 15Gy or 20Gy, and
the same study was performed. 1) In the normal liver group,no histological differences were
seen between the irradiated and non-irradiated parts of the liver even when irradiated with
20Gy dose. 2) In the damaged liver group, there were no differences between the irradiated
and non-irradiated parts of the liver in animals given 5Gy or 10Gy. In the 12Gy group,
however, one out of three rats each showed more severe changes in the irradiated part at 2
and 4 weeks after irradiation. One out of six rats in the 15Gy group and four out of six rats
in the 20Gy group died in the first week after irradiation. In the damaged liver group, a
single irradiation of up to 10Gy delivered to one half of the liver was tolerable. At doses of
12Gy or higher, however, irreversible changes occurred in some animals,and deaths occurred at
15Gy or 20Gy. Since even 20Gy was tolerated in the normal liver group,damaged liver showed
a lower tolerance than normal liver.
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