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The Effects of Irradiation on Liver Function by 131[-Rose-Bengal Method
By

Shoji Bando
Department of Medical Radiology, School of Medicine Tokushima University

(Director: Professor. Fumio Kawamura)

This paper deals with the liver function of rabbits using the sepcimens of local liver, whole body and
without liver X-irradiation utilizing 13!I-Rose-Bengal (131I-R-B) method. The results obtained are as
follows;

1. The 138]-R-B uptake curve consisted of a uptake line (U), TEy the second phase excretion line
(Ez) and the excretion line of the difference between the first and second phase line (Ei-E;).

On the non-irradiated rabbits, the mean time of Tu, Te; and T (g1--£2) were 5.0, 62 and 16 min.,
respectively. The ratio of the liver and total blood volume (E, —U )/E, was 279%,.

2. The mean excretion time of the second phase Te; of liver irradiated animals was clearly
prolonged after 200r irradiation and the excretion time recovered to the normal state at 6 hours after
irradiation. By 500 to 1000r irradiation, the Tgs; was markedly prolonged and returned to normal
state at 24 hours after irradiation. Tu, T(g1—E3) and E, —U /E, were independent of the irradiation
dose. The second phase excretion time Tg; and its recover time dependend on the dose irradiated.

This facts suggested that TE; could be used as an suitable indicator for the injury of liver function.

3. After the whole body without liver 200r irradiation, Tgs was clearly shorter than the untreated
control. And the time was slightly prolonged after 500 to 1000r irradiation.

On the whole body irradiated rabbits, T at 1 hour was about the same to sum time in both cases
of the liver irradiation and the whole body without liver irradiation.

4, At 6 hours after whole body without liver 200r irradiation, Te; was larger than the mean excr-
etion time at 1 hour after whole body without liver irradiation and the TEg; was remarkable
prolonged after 500 to 1000r irradiation.

After whole body irradiation, Tg» at 6 hours showed also clearly prolongation.

5. In early phase after the whole body irradiation, the indirect effects for the liver function was
not decleared. At 6 hours after the irradiation, however, the indirect injury on the liver function was
clearly found.

6. The effects of irradiation for the liver function consisted of the direct effect during the early time

and the indirect effects at the latter time.
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SRR & 2RO B0 T—f#ic
BB N E ST\ 30, BRSNS 1
& #&0 5o R 0S5a, BEiEERD
N AERIERTREDN ZHE L ) FFERCET
ZEBEIRABDEEILABD, Z DI
DWTH & Y R RN TIFEE h T
WBR, FSHE R, #shmkiivhc
BEEAVC X o THREELE —E R T, BUHEEOR
HIDEBE LTOZ I T\ 328, BN
b AD BCET LV v+ ¥ okt
PLELT B EEDR T 3399, st
DWTIIRY B 5 22 T2 WA, fFflfao gkt
HEREVZ B L T®), Delprat® X, Fluolescein o
77 Y Mk fufiE Rose-Bengal 23 iz SR
VRS W ZHEO S ZELIERHL TS,
Taplin 0 1%, Z I B0 2888 U7 fidE
Rose-Bengal 1z & b [FHEREMAR 2 48/ L 7=,

&4+ Rose-Bengal (LDUF BU-R-B LE&9)
Wk BITHERER AR R, ITFTEER B & UHTHEFERERE
DRRER B HEHNHSE, BSPHESL D E3hi
G TR TBEN L 2 N 2RSS L 5
bﬂ‘f'«“‘ 5?)8)9)10).

FHz BTk, BI-R-B 2 AW TR BT
BRI T BRI O S 2 R L7-. JRITHT
Wz I EDOFHERED MR  BER 3 3 72 diF
HIRFTES, 28 MHE X CFEEA4S 1 ER
i, Th kb FFEIECE T 3 B0 K8
FHHLMI L7, & HICEEERB X UREEER
DRIz W T bR R N 7=,

ERFE

R L THRER 2 kgD EHREDOHE L 4E
L7z, BLR-B @ (F4 7K » + ) 20uc #4
AV CHER LT 1.0cck L, {PEAARICEE L
72 FR O BRI ST L7z, HRSTRERLE & Sa-1
By rvFzxxxr—%6HL, Zhizifflcn,
3enb L UEE S5ond B ) A—F — 2 HLD
D7z, BIIRB EAEa Y 2—7 —0FR
o EECERECES L, AREOPRRE BN
By EECrIEEIL, FHE R
DA CHEE 7 ke, Z OFHAFNICAIE S € v iR

AZREFHOHBE&ME B8 F2 5

ARTZ o r—F -z kY rEEE R 170 7.
BILR-B ¥A LD 34, 54, 104, 154, 204,
254, 304F, 4043, 5048 X 604D BEEMIZH
WTEHE R {Tom. Xigmshx, KXC-19 ¥iF &
Fv 200KV, M@ 1.9mamCu, s s
B:70cm, FSSARE 20r/min. T 200r, 500r 3 X
U'1000r o> 1 [EIR4T % 4707z, RS RATIR
&, 25RHEs X T2y REO=/E T
» 3.

P RETRENTE, Xi@Eshe Tz M
VCHERD L Z oF v BRET L7z, FTERHERA 2B g
13, P2 By 3cnnhik T8 » WA %R
524107,

FRETER 1 RER, 3WeM, 6 Wil & U4
B 3 BIL-R-B EHER 2 Ko7,

EEAR#R

(1) FERFEFEEICE Y ZHF YI-R-B Eilbhik
3 st

sy LavERFcB 3 BI-R-B Hik
iR dsE (Fig. 1) &, ¥I-R-B A#3~545
B T EHENEHEE R0 L1048 R ek o
BERZRL, 2\ T3040 TR T
HRPCWET L, 058 & Y HEROME 2T
3.

D77 7 % EFEEHOBEREREEE & TR
DRI 5T BEARHSR, FH TR

AT L7z, B, ERNo&azE1ME
(35 1 tEERER S E1) B XUWBRLMRE2
OGS 2 HEeR A B Lichidr. 814
§ w: /“‘-\ Fig. 1.

E &0 \

| N\

: .
i N

Hinutes after injection

Fig. 1. The curve shows !3'I-Rose-Bengal (*¥'I-
R-B) uptake rate in liver of non-irra-
diated rabbits.
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‘:FJE?EE$[§I%§ E 93&@5?5%@%0 b % b3 RT }.3}3 X U—E =U. —=1330% L 1 B (Flg. \C)'
Ei,, &L, E1 fhfie b & OERPRERHEGE O

2%k % &, Lowenstein') mREriEEEER R G,

uptakeline ; U Bk 5h 5. Zofhiiix, A% D N

7 5 7V HART I L % ) S 7 5N a

100~ First excretion phase (E1)

ol f\

WERLT3. 81 fEERERES E1 L8524

Rl E2 Loz (Ei—E2) difiz ko 3

L, ERCEHE A RE LR LT B, HR Lx N AN

Bk b M- REF BU-R-B ik ‘**k—a.ﬁ__\j Second excrotion phmse (52)

i, (Ei—E2) diifgt, Ex giited X O EREhs \ 5 - SY

UD 35 DHHRBETHRR TS ¥ » 2 5 WAk \wmm\

5. ZORROE R R TR . 2t ‘46 3 - \\ . } - -
JEREFEROSAE, Tu 1k 5.0%, TE i Hamites afiec injeation

284>, TEz 1362535 L O T(E1—E2) X164 TH

7=, ¥z Lowenstein!) iz X h.v3, FFofFmE (e1)g

it i % 25 0 MmE R+ B FOMER O ke § ot

hix, FERCREFRUORME 0 & 028E U B &

Percentage uplake
2

"‘"

-
T

Fig. €
\Pirn exeretion phase [E1)

.é

‘—'———h Second excretion ph
( -‘!_ phase (E2)
T——

’f”/ﬁ

-
=

S LRI B ORI £ O B IR S
T TRDENBLEDN, FERLY : \ TN
27% LEtFE E h B (Fig. A), . \ s
IR ST & BRI >\ TR 2 T 5 3 s RN
E, 200r FRESRBHTS 1 BRIEIC B v TIXER ! 1\ L
2 = 4. - ——
12 3 ODIEBIEBMTE TH 2 A 3HAHBE, -
h&p Tu i26.04, Te1 12204, TEz1393%, Explanation of Figs. A,B and C
T(E1—E2) 1216455 J:UE]—‘]’;\_U° 13289 L it % Graphical calculation of the !'*'I-Rose-Bengal
Fig. B = (**'I-R-B) hepatogram of the rabbit.
(Fig. B). Tu; the mean uptake time of the uptake line
1000r &S 1 BRI B WCHE LS 32 .
O THbTEAHSE, Zhkbh Tu iz 6.5 Te,; t‘:e mg;r:. excretion time of the first
- phase 1)
&, Ter 12305, Tz ik 3304, T(E—E) K& Te,; the mean excretion time of the second
phase (E,). .
L T(e,—E,); the mean excretion time of the di-
(e2), \ fference between the two lines (E,—E,).
rig. A (E1,—U,)/E,,; the ratio of the liver blood vo-
::uL lume and total blood valume.
/ L UG 2 CL S S, Fig. A: Non-irradiated rabbits. Tu=5.0 min.,
F T \ \ Te, =28 min., Te,=62 min., T(g,—E,)
L3 Y =16 min., (E,,—U)[E,,=27%.
8 \\x Fig. B: 1 hour after 200r liver irradiation. Tu
£ \ \
H \ \ S =6.0 min., Te,=20 min., Tg,=93 min.,

T (&,—E,) =16min., (E,,—-U )/E; ==289;.
Fig. C: 1 hour after 1000r whole body irradia-

bk ‘:. \m E2

R— N\ tion. Tu==6.5 min., Te, =30 min., Te,=
o = > = 330min., T (g,—e,) =18 min., (E,,—U)/

‘Minutes after injecticn Eln =30%'
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J;L'Fa)%&l«: 5T Tu,TE1,Te, T(E1—E2) B

U E"' “Ue & ziz o\ TO SR & 32 32
et Lf-

(2) R

(A) 200r FFESRATRST

AT 1 Refiic B 13 207 BII-R-B HflphiisR
ik, BUI-R-B HmAH 10502 FEE 2 L 015
& D RUEICIRA L, A0S L WFEHE A B

(Fig. 2). oty Tu= 6.04, TeEi= 20
5, Ter=934, Ton—ED=14% & ULa=T
=28%7% BlEARD b 5. .

a8 3 Reffz BT, BI-R-B HEA104:

WREEE & D, ObLEECRDT B AEAES0
S YFMEL B (Fig.3). 2hiy Tu= 6.0
4, TE1=304r, Tr2=784r, T(E1—E2)=16%5
& UfE“’ —I-J—*ss% LEBLENB.

Fﬁ%ﬂﬁ 6 Bz B\~ T1%, BI-R-B FEABE 104
WCEREEE L D ISR E DIRD L, EAM0S K
DEHE 7 % (Fig. 4). zh Xy Tu= 4.84,
TE1=304p, TE2=644, T(E1—E2)=16%5 Lk f

-
=]
=]

Fig. 2,
1 hour after irradiation,

mtage uptake
o
]

P
=
=1

L] 3

10 20 50 40 50 &0
Minutes after injection

Fig. 3s
3 hour after irradiation,

Percentage uptake
o
=

10 a 30 40 50
Minutes after injection

Figs. 2-5.

B

AREEHRESHEE $25% w22

E,~T,

=37%7% A{ENRD LN 3.

ﬁéﬁi&aﬁrﬁv’ Buvtix, BI-R-B AR5 ~
1045 CHREEZ &Y, 1544 hIRD LIz Codos
bEHE A B (Fig.5). 2h b Tu= 4.84,
TE1=304, TE2=644r, T(E1—E2)=16% 5 L}
EuE U _37%‘&7&%

200r PRSI B T, FraEh:
Ml Tuo BFAA EZAbA L, 51 AV
Ter B L8 T(E1—E2) &, JBHE LEMCE W
THEPZRDT 208 3R & Cic@lE LT
W3, B2 KRR Te: 12, FREHE62%
VH LRSS 1 B T 1934, 3 BRI T 1784
EHMCEERIRL, 634 (FZM%FFI“CIE?i?fﬁ&
b 2D B, FRME T DA 3 ~
4R A LD LN 2 (Table 1.

(B) 500r FFERiETHESE

BHER1EMCB Y 3 BU-R-B #HHpaitsR
i, BI-R-B HABISHREEY & V205 &
DAL, HEAHIS L P L2 5 (Fig. 6).
Zh&y Tu= 7.08, TE =324, Te= 215

4, T(E1—E2) =16 4 & U— El‘:ElU-=3G% DR
100F
% 80| /\ Hn‘; 'I":;nr after irradiation.
& e \
§ AN
= 40| "--.._H
30 \"‘
20 . .
10 20 30 ] 0 &0

Hinutes after injection

Rl

N

Fig. 5.
4 10 2h hour after irradiation,
H
£
540 N
3
£ ™~
] __\
£
240 -, ~
"\.,\
50 "~
20, n
10 F) 30 40 50 50

Minutes aftor injection

The curves show percentage of '*I-K-B uptake in liver with 200r local irradiation.
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Table 1. Mean uptake and excretion times on the *'I-Rose-Bengal
(*'I-R-B) curves before and after liver irradiation.

Tu Te, Te, T(e,—x,) E1,—U,

Dose | Hes (min) (min) (min) iy | - (%)
Control 5.0 28 62 16 27
1 6.0 20 93 14 23
— 3 6.0 30 78 16 33
: 6 48 30 64 16 37
2 48 30 64 16 33
1 7.0 32 215 16 30
500r 3 7.0 30 100 16 30
: 6 7.0 30 90 15 32
24 5.0 30 68 16 38
1 7.0 B 260 20 30
, 3 6. 5 150 17 38
1000 6 6.5 37 90 20 30
24 5.0 141 68 20 34

Abbreviation used as in explanation of Figures A,B and C.

s
=1
=1

Fig. 8.
6 hour after irradiation,

i%
>
rd

i /o-—--...\ Fig, 6.

\ 1 hour after irradiation,

o
-]

Percentage uptake
o
&
/
rd
/
Percentage uptake
o
=3
4

—,
"'---.____‘-'
a0t 40
30 30
20 . 20 " " " e
10 20 30 a0 50 &0 10 20 30 1) 50 @
) Minutes after injection Minutes after injection

=1
S
Pt

Fig. 7.
3 hour after irradiation,

=
=

<§
)

Percentage uptake
-1
i
Parcentage uptake
o
5

-~ Fig, 9.
i b 2l hour after irradiation,
’«'-"C_"'-.

I~
H“H
a0 a0 -...,_‘_\
30 -]
20 ' i 201 i
10 20 a0 40 50 40 10 20 30 40 50 &0
Minutes after injection Minutes pfter injection,

Figs. 6-9. The curves show percentage of I-R-B uptake in liver with 500r local irradiation.

%. % (Fig.8). zn kb Tu= 7.04, TEI=30%,
R 3 MERIIC B\~ ik, BUI-R-B #EAHISH TEz = 904>, T (E1—E2) = 155 5 + U:_Elgﬂ-_
WCHREEE LD, DBHMPIIDLI0SHEL Y s

N . . — = . | 1 :
- TEz = JRST 24 Iz B v i, BI-R-B H:AM 5 4
=304, TE2 1004, T(E1—E2) = 16538 & U U2 B AR S 4

Ev=U, .y » RIS & D EAKISS L DL 5B (Fig.
B, ¢ et 9). &b Tu=5.04, TE1=304, TE2=63

FREHER 6 BERC 5\~ C iz, BUI-R-B EAH105 T(e1—52) s x B Ue _ggos 0 2
CREEE E D BIORD L, 208 p Ly P LEITE) =168B kU me=38% L i

— 5 -—
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%.

500r FFEBATRABNIC B T, B
M Tu IR L, 55 1 AP Eair Te
ey, 582 MHPe kR Tez 2 fREEE1
B U TR 62 e U C R IERE L, 24
R B BE 2 IEFEIC D o T3, T (B1—Ez)
B & CFRIRIE 5 Ut L 5 2 0
7\~ (Table 1), )

(C) 1000r F8)Rpr g

RS 1 BeRilv: B3 2 SI-R-B EilHRitRh

MU H VT, ¥WIL-R-B EAE 34 % Cl3&Ec
R4 353, OB L85 L2sa 8 i &
7Y, ObkeP T3 (Fig. 10). Zhib
Tu= 7.04F, TE1=35%r, TE2= 2604, T(E1—

E2) = 2048 & U5 e 3006 L Rt 3 1 3.
a8 3 e B u "c 13, BU-R-B 3EA##104
BB AR & D, BAE05 L DRSO B

omEns (Fig. 1. znky To= 6.05,

TE1=35%r, TE2==15043, T(E1—E2)=17T4B L U

-U
E‘:E1 —==38%+ 7% 5.

S 6 Briilic B vz, BI-R-B A #154

il Pigs 10,

| h—-"’k 1 hour after irradiation,
'--.,‘: -"—-——."'-—--.__.

Percentage uptake
o
=1

H

20

10 a0 30 40 50 40
Hinutes after injection

=
=

TPercentage uptake
o
=
/

/\ Filg. 11,
\ 3 hour after irradiation,

.
S

"
=

20

10 20 30 40 50 &
Minutes after injection

Figs. 10-13.

AZREFHA MR H205% m2s

VIEEY & D, 20018 IR L0 X VIR
AW Bene: B (Fig. 12). zhkib Tu=
6.54, TEl—BTﬁ TE2=90 ’n“, T(E1—E2)=20

ﬁﬁﬁq‘{f&zatﬂ%ii’aﬁk BTz, BIR-B HAHLS
SICEEMEE E DY, OLEEENICBST S

(Fig. 13). zh & v Tu= 5.04, TE1=41%,
Te2=684r, T(E1—E2) = 2045 JZU:.;:.I_I_LLt
%L D,

1000r FFEBRFTIEEIEIC B\ ik, FiiEp:
M Tu GEBECE UEREL, 4R ER
T 3. % 1R Te GEET
245, 8 2 P RiERERT TE2 1k, 500r f@go
6 L HRRE EEE LR L 4R i
CEFRMEHET 30 TE—E2) B & CHmEE L
E‘El =RELVREE A LD\ (Table 1),

FFESRET A B BTk, Al & AHBY LKA
RUREE 2 % > THEE T 3543, 2 Mkt
efl] Te2 TH % (Table 2). 5 2 4P Bt
TEz 12 200r FRANC B WT LS MCEERL &
B, 500rEB & U1000r S Iz B EE O HE

-
=1
=)

/""""\ Fig, 12,
| / \\ & hour after irradiation,

far:entlfu uptaks
/
/
/

20

10 20 &0 40 50
Minutes after injection

100 A
. e S Fig. 13:

\ 2k howr after irradiation,

Porcentago uptak
S -
= =1

/
/

o
1=

20

10 FLS 50 40 50
Minutes after injection

The curves show percentage of '*I-R-B uptake in liver with 1000r local irradiation.
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Table 2. Mean excretion times (Tg,) of
the second phase on tne WI-R-B liver
curves with liver irradiation.

“"“‘x_m Dose
Hours after - |Non-irrad.| 200r | 500r [1000r
irrad. \\
1 | 93 215 | 260
.\ min | min | min
3 T8 100 150
62 min |_DUD | min | min
6 64 | 90| 90
min | min | min
64 68 68
2 min | min | min

BRR LN, EEEEEON 3EE b iR
Thot:. FyfEi Tu 3500r B X U01000r
P 1 BRI R EOER AR LA, 14
s T, (Ei—E) g 0 Fibnis
BT (o2 3 & U H T ez, 84
BB X URAICE U CH b 2 2 B0 b 87 2
e,

e odpitidEz XBH T 3 L BAbh 382
ML 3 RO BEE, FEC X
DR HET 3N EELILNBDT,
LIFo%8ic 5Tk & L TE 2 #0 Pk
BsR Tez V2 35H L7=.

(38) 2FMEZFEEICBEAF BI-R-B E
TSR s

(A) 2578 1B 5\ 3 FF BIRB
EHiHRlER i (Table 3)
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200r &5 fRA3EE 1 BT E 0 FF PU-R-B EHlkHE
fERdhiic B v i, BII-R-B BASE5 S5
EEY &N, ObIBMEEANCRA L, B1HEE
JUE 24 & KHILAE % v (Fig, 14). Te =
T}:z =504 &%, T(E—-E2), Tu B,
-E"‘gl'ior_)ffg}:ﬁﬁ@éuzzkwb:}%tzu~.
500r 4SS 1REATEIC B\~ T13, SI-R-B
HAHES f:?b: WEET LY, EBIRSLIZTD
304 & h Kb Behick B(Fig. 18). zh Xy Tu
= 3.04%, TE1=36%, TEz= 1404, T(E1—E2)
=165 s 0B m i 1 3.

1000r A5 /8¢ 1 BATE 12 5 Wi, BILR-B
ARG F T L, DBIRD Lik L3044
X Y8 & 7x B(Fig. 16). Zh k h Tu= 6.04,
TE1=504, TE2=33043, T(E1—E2)=1843} LUt

—“ELE:IL =30% & SEH L3z,
Fig. 1k,
100§ ﬁ 200 r Lrracdiation,
-
g ~
tn N
il ~
: ~—
i anl \
~
a
20 |'I) s‘n E] a0 50 &0

Minutes after injection

Table 3. Mean uptake and excretion times on the *'I.R-B liver curves at 1 hour after irradiation.
. ‘ Tu Te Te, T(e,—E,) Ei, — U, (%)
— e (min) | (min) | (min) (min) [T

Control 5.0 28 62 16 27
Whole body irrad = 50 50 — —

Whole body without .
200r liver jrrad 6.0 20 40 14 29
Liver irrad. 6.0 20 93 14 28

[ Whole body irrad 3.0 36 140 16 40

Whole body without ‘ )

| 00T | iver irrad 4.0 34 75 14 28

! Liver irrad 7.0 32 215 16 30

Whole body irrad 6.0 50 330 18 30

. Whole body without : ]
| 10008 | jiver irrad 8.0 41 85 19 28
| Liver irrad 7.0 35 260 20 30

Abbreviations used as in explanation of Figures A,B and C.
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Fig. 15,
100k 500 3 irradintion,
‘i 504. \
;" \\\gh
g ........ T --"'"'--..___
= 40 ——
20
» 10 20 30 40 50 &0

Minutes after injection

Fig. 16.

100 1000 r dirradiation,
| ﬁ\
_g \,” .
z / e ———
°
w 60L
E
=
£
)
H
= 40

)

20

10 20 30 40 50

Einutes after injection

Figs. 14-16. The curves show percentage of
I-R-B uptake in liver 1 hour after whole
body irradiation.

LH RN 1 RSB v T, F BI-R-B &%
FRERAEINC B G 258 2 Mg T o
ik,  200r izB\WTpRA L, 500r 1oh
WCIRIEREE25T L 1405 & B 2 iR 2 5
L, 1000r (2H Tk 33043 72 D AR IEE #

HAREFHAHRFSME WO5% W2 s

Toble 4. Mean excretion times (Ty,) of the
second phase on the '*'I-R-B liver curves
at 1 hour after irradiation.

. Dose
~—__ on- | 200¢ | 500r {1000r
Irradiation ——_|IF¥ad.

: E 50 140 [ 330
Whole body irrad. e et e
Whole body witho- 62 40 75 35
ut liver irrad. min | min | min | min

= 93 | 215 | 260
Liver irrad. min | min | min

FZ:LTw%, (Table 4),
(B) &R 6 B8z 3 3 [ BI.R-B
kPR R (Table 5)
200r 25 4L 6 B OFF YI-R-B %Rk
AT BT, BI-R-B BAK105 3 oY
ML, ObLEBREEANRD LS 1EBLUE?
HERFI LB (Fig. 17). 2h X » TE1=Tes
=905 2 %29, Tu, T(m—) 3 kU2 0e
FROWCRERLTH O, h
500r 45 fgdEE 6 Bl E 2B Tz, BIL-R-B
BEABISS T TRACHIL, OBHRT 3
(Fig. 18). zh X h Tu= 5.04, TE1=90%,
Tez== 2154, T(E1—E2) ==205% X UE‘%J:—U’—
=50%¢& 7 5.
1000r 25 4T 6 Beff E v B w2 ik, BI-R-B
ANBIS~20 SFAEIE L, 205 & HIRD LIk
Udos & p e 23 (Fig. 19). ~h kv Tu

o

Table 5.  Mean uptake and excretion times on the I-R-B liver curves at § hour after irradiation.
‘ Tu Te Te, T(e,—E;) |Ei, — U, (%)
Dose Lo (min) | (min (min) (min) |
Control 5.0 28 62 16 27
Whole body irrad. o~ 90 90 - .
o Whole body without ! i
200 r | [Ynole bods 4.6 | 30 50 14 29
Liver irrad. 4.8 30 64 16 a7
Whole body irrad. 5.0 90 215 20 50
’ Whole body without - o E
500 r | jihole bods 5.0 | 50 85 21 37
Liver irrad. 7.0 30 90 15 3
Whole body irrad. 8.5 90 | 21 50
Whole body without o P
1000 r | aole Body 3.8 70 200 22 38
| Liver irrad. 6.5 37 90 20 30

Abbreviations used here as in explanation of Figures A,B and C.

8 —
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Fig. 17.
100f \ 200 r, irradiation,
% sof / ~
| \
5y
g 40 \
2 ~
H
H
=
£ 40
30
20 -
10 20 30 40 50
Minutes after injection
Fig. 18,
1008 ________“- 500 r drradiation,
— ——
£ w0 ‘-'-'."""w--..,l -
3 T ——
-3
a2
5, &0
-
B
H
)
£ a0
&0
20 -+ -
10 0 30 40 50 . 80
Hinutes after injection
Fig. 19
1000 x irradiations
" / -
5 —
= sl
&
5- sof
g
b
=
4}
= a0}
k)
20 .
10 20 50 40 50 40
Hinutes after injection
Figs. 17-19. The curves show percentage of

13]-R-B uptake in liver 6 hour after whole
body irradiation.
=8.54r, TE1=904p, TE2=c0, T(E1—E2)=21%
h;ﬁE“[J_w%&aa
L5 I 6 BIEC B BIF BIR-B T
HERhEROIE 2 M P HRiERAT Te: O{#i, 200r
TH904r, 500r Tlk 215433 X (F1000r Tiioo &
2, EWED6250 LA ORI & iz L
CEERL, UadMRHEE 1MoL tke
RS R 50 % (Table 6),
(4) FFE0EPA L R
(A) FHEERA g RS 1 RS B 3 FF
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Table 6. Mean excretion times (Tg,) of the
second phase on the *'I-R-B liver curves
at 6 hour after irradiation.

T Doseinon- !
- irrad, | 200r | 500r (10001
Irradiation |7 "%%"

Whole body irrad.

90 215 | oo
min | min | min

Whole body witho- | 62 50 85 | 200
ut liver irrad. min | min | min | min
64 9 | 90

| min | min | min

Liver irrad.

BIL-R-B HHibkitR s (Table 3)

200r FrEfiAan s 1RERI W B 3 3 FF
WII-R-B #HgkiERiR T2, PI-R-B EAH15
4 THML, OLFELHMIWMRPLISIIY S
Pptid (Fig. 20, Zhnkbh Tu=6.04,
TE1=2043, TE2:=404, T(E1—E2)=1458 F OF
Bl 2002 2 3.

500 FRESEAS LN 1ISIIE 12 BUwTIz,
BILR-B A5 MM EE 20, OB L
20458 DI B 2B (Fig. 21). Zh
kv Tu= 4.04, Te =344, Te2 =754, T

(B1—E2) = MﬁkkwkilL_%%aaa.

Fig, 20.
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Fig. 21.
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Fig, 22,
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Figs. 20-22. The curves show percentage of
11I.R-B uptake in liver 1 hour after whole
body irradiation without liver.

1000r JFEfsPAes e 1 i s B vz,
BIL.R-B {AM204 3 TN, 2548 & b &0k
WA L4045 X DI ER E 2 5 (Fig. 22),
hxb Tu= 8.04, Tel =414, TE2 = 8543,
T(E1—E2) =198 & U‘—%ﬂ:@.% LHHE
ns. ’

FFtseEA 2 2 R ST 1 Bl ez 513 3 5F BII-R-B
BREiR R o 8 2 MR Tes 12,
TEH#ED 624302 11 L 200r A% Tix404r & B2
FEEFRL, 500r GIX754r & 72 b, 1000r T 1385 4+
EnAYDIEES R (Tuble 4),

(B) kP45 R 6 Rz 3 3 IF

BII-R-B EfiEkiER i (Table 5)

200r FT&FEPASE A 6 RefliE8 12 B 3 I
BIL.R-B iR B Wi, BI-R-B &
NEIMREEZ 20, OBRAL3045E D E
W Benth b (Fig.23). Zh kb Tu= 4.6
5, ’Dsl=30£%, TE2=50%, T(E1—E2) =144}
rUEE=Te =095 2 2 5.

500r FFERREEE 44 HS 6 BT 12 BuvTiz,
BILR-B JEABI0MCRAEFHEICEL, b5
WA B (Fig. 24). 2h kb Tu= 5.04,
TE1=5047, TE2=854F, T(E1—E2)=214}8 L U
Bl g2 %3,

1000r FFESERA4 S ST 6 BRI 12 B VT,
BIL-R-B HARI0G I RAEEICEL, Dbz
WA+ 5 (Fig. 25). zh kb Tu= 3.84r, TE
=704, TE2 = 2004, T(E1—E2) = 2248 LU

AFEERGBRELHEHE #2548 Ho8
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Figs. 23-25. The curves show percentage of '*I-
R-B uptake in liver 6 hour after whole body
irradiation without liver.

F1=C oo g a0 3.

FF SRR A 5 6 R85 13 37 BI-R-B%
Hrelt R iiin o 8 2 F e Te 1, %
#6242 H L 200r 2125048, 500r Tix85 4 B
U1000r Tix20043- L 72 b, F 72w b g 1
MO UTIEERR L 3. 22
SroEia o R DiZERTH b, HoORKHE 1k
&b eRefiBlch T FoEERREALD LN
5 §5HTHo7: (Table 6),

(5) FFEVRATIRE, SERH B XU A
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N30, BEFOREHEIC & 3FEMEE 2 &
BT BHDTHS S, 2FMEITB T, 1K
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