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Abstract

Various doses of x.rays were radiated to
the liver, breast and head of rabbits in the
manner of simple and fracﬁonated methods,
and the influence upon the liver was examined
concerning serum colloid reactions and patho-
histology and following results were obtained.

1) In the group of single 100 r irradiation
to the liver, there was a case of cobalt reac-
tion showing a temporary positive result, but
Patho-histo-

logical study revealed aslight round cell in-

others showed negative results.

filtration in the interlobular connective tissue
of the liver.

2) In the group of single 100 r irradiation
to the breast and head, serum colloid reaction
was negative and no patho-histological change

~ was observed,

3) In the group of single 300 r irradiation
to the liver, there was temporary positive
and negative results of serum colloid reac-
tions, excepting ether-gel reaction., Patho-
histological study of the positive cases of
colloidal reactions. revealed the round cell
infiltration in the interlobular connective
tissue and degeneration, atrophy of the liver
cell, » ‘

4) All cases of single 300 r irradiation to
the breast and head, were negative both in
serum colloid reactions and patho-histological
change.

5) Inevery case of single 1000 r irradiation
to the liver, serum colloid reaction was

~ positive and the marked patho-histological
changes such as degeneration and atrophy of
the liver cell; stillmore the changes of nuc‘leus
~ were observed. Further in this group, there
' was a case showing intense proliferation of

interstitial connective tissue of the liver

10)  IeEpPHRER VR She T IIiEBERISR

IR AT R LR b -, BPhh

I VRORIBE I X DR OB RTh 5 L BEX

hs.

[ 62 1

(socalled fibrosis). From about 2 weeks after
irradiation, serum colloid reaction became
positive and positiveness continued 3~-4
weeks,

6) Though the group of single 1000r
irradiation to the breast and head, revealed
negative serum colloid reaction it showed
degeneration and étrophy of slight or middle
degree of the liver cell,

7) In the radiation group of 50r a day

for 20 successive days to the liver and breast,
there were seen positive and negative results
in the serum colloid reactions, the former
showed either middle degree of degeneration,
and atrophy the liver cell or proliferation of
interstitial connective tissue. Accordingly
there was not a great difference in the results
of irradiation between liver and breast.
8) In the groups of large dose irradiation,
serum colloid reaction and patho-histological
change were somewhat higher in the group
of single dose irradiation than that of p_ro-'
tracted fractional irradiation. In the same
dose irradiation, serum colloid reaction and
patho-histological change were somewhat
higher in the gi‘oup of irradiation to the
liver than that of irradiation to the breast
and head.

9) There

between the result of serum colloid reaction

was no spgcial relationship
and patho-histological change, and both results
were not always parallel, because there was
such a case in whuch serum colloid reaction
was negative in spite of patho-histological
change. )
In the group of single 1000 r irradiation on
the liver, there was a timelag between the
appearance of positive serum colloid reaction

and that of the patho-histological change, as
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a rule the latter appeared earlier than the
former,
10) The positiveness of serum colloid

reaction and the appearance of patho-histolo-

gical change by X.ray irradiation to the
breast and head of rabbits were obviously
due to the liver injury according to the

indirect action of X-ray.

VIREA AT B RE R ORI & DRk
ARITTH LW MBECE LR, kv 4
BOBIEIRED S B0, FOPFRERBIK 4 T
~ERT, HIHRINLFERC2WTH,
TR VIO EEERIC X 5 b o5, SRR
TERC L2400 w3 LB LT, &
FRRD D I . RO TEBRI VRS &
PR OOz DR L BaT 2 B
T, 2B X VSR, FCAKRO vEBRES,
M TEBHE BUS ROFHES & OB e84 Bug
T, XECHEROBSETE 1 BB HEHIH
2, BRENEFEEE L oS X %
=D ST, FRRESRS ag s L,

B2E
(1) ZRHY

DT SRR MR T 57, hE 2.0kg J5
E2.5kg i ¥ T HEEHBRRERED —B&FOT

1% % - FAH D I
H2E BRI OISR 4 1000r 1 [EIEsEE
#3E R 175 1000r 1 [EIFFHREERAEHEE
COS1E PR 275 1000 1 EINGEEHSEE
M 100t 1[G %378 10007 1 [EIHERICEHEE
13 100t 1 ERFREAGHTEE A N
%278 100r 1 [EIFERAsTE #5455 1000 SEIHE
Hr3% 100 1 EETHRLLLHEE 138 1 50x, 20 B e rIRER o
%43 M : 20 1@E50r, 20 HIHHEE
38 800r 1 EIMsHEE $3IE N IE
S1TH 300 1 [EIFFIRERACHEE HAT RO EE
#2718 300r 1 [ETERALHEE $5% 5 W
£33 300 1 EIFRERHAHEE SEBEAHR
21 ¥ =

TR B , SEECHG & B R
L ERBDOZERCOWTHBEE L. KL—0
CHBEE & 2T h, RS RE, HEg
LB ABIEAZ S O TW 50T, KEEER
BOHRAIZ L VEED T FOERBDOYEINEE L
5. SALED, BERBICEEORKLEY
RV, —RICAEBERELT S 30X, SR
DIRIMIC X BB BDTAEVED, RER
BB T3 L&, ERCREHHL2E N
WEHSEN D, BE FARWEGE . EROEHR
P ARBFEC AT, MEBEEG & FEOR
HAERRERIZA LD —oR iR LTER % 7
W, B EERAS O THRNLCHETS.

EBRMHARUERE®

i, —EHEET L oML,
(2) WmaHk
KB EREICIMBMLCEE L, RS REE

[ 6351



=

X

SR TOERECER L, FEEI RS
AL, FEHLINIS [ Al CHEEL, U
Haipre i o 2 2B L, XEBEHH Cli BB A
. ESoLBEHL, s Mol CHELT
WAL '
(3) vErnsisRs
VEBHIBNTORDBR LRI TS L1z
TIRBHE 160k.v.p.
TkEH 3mA
%ﬁ&iﬁf’a‘jﬁ'ﬁ%ﬁ 30cm
I&E4 0.5Cu-+1.0 Al
ME®R  14.20 r/min
D FRES 6 x 8cm?
R 4 x 8cm?
BRER 6 x 6cm?
(4) HFm Ak
BRI X 288 W RAYVINCT B0, S S3HEik
& Y OIRMAE RS, MEEREDT i FA 6 R
U iedh, SEBC A Es 4.5 ~ 5.0 ce IRMUIART AR
DT, kirla LEEH X vElY L 2. X
1000 r SFEHIBELIINELEAIET, 6 ReEIES . 24 IR
T2WpHIE, THER, 14 HE, 21 HE, 1828 HEO
7 753 8 A E hIRMA SN L. 1000 1 s3I AE
Gt B4Ry 2501, 500r, 750, 1000 T oG
%, BE 1000 4 K TH S HE & 10 A Hicfm
L.
(5) mEBEKS
MEBERISE LT, ROLEERB L.
i) REKE
A3 Gros TS DESR T, Hayem KoL hic
FsRitex Hv- B o4 MifA 0.5 cc TR Y 58, I Gros
BT A8 CH B 2\ 5 TR LA Ak
WBRMIE 0.5cc HEARAY0.8cm, K 10 cm DE,
B r b, Zic 0.25 BEFKIBEY 2ccn [ 2R
¥y bl XOETL, 1Sl 2~ 3 EikRE
L, EULEBEAERTRERD 1 EHETL, Xt
HRBYET e ELARERI VEELHE T
3. BEOTHERTIL, FRICWNTARLO.9ce 4
BOIMEE LA IV Ebhi:. RLARSI
EENCEPOBEIRRLVETHS .
i) mifF F=-50 v BUS
ARSI EHE RS & e RRHIEBEETH 5
P, BHEESE VA8 ThH Y, HEEELE HW

THEDOTHEM L. REOBRERTEHD D THEIZE
&3 525, BHERREHOHAL Lt \ B X Ry
Ry ORIz BH U7 FH i Y, HigoRERHE
BOWHMOMETPRILL X —FTB L) .

i) M F=eFa e 5a] KIS (TFIE = o
¥ RSEMT S

Bolr ), WHRE X Y B SN ARISOAREX
RHET, H TR BEFAEOETHBA, HErDHR
R EHEMIGORER L IBEAFTT 50T 3
DT, REROWGERATAEIRCRM L. AT
EX 6~ 7cm, HEE7mm ORBFICHFE0.25cc &
b, 25 %HERY/N <y F] CIEETL
BAS [=~71]1025cc® iz T, [€<y ] T
P2 BV, SRR E - HRER 40 10 EICEE L, IRANE
BRBREVEHEL, 150URCEET 0% (+)
LU, 5oBMmEELEV-box (=) 215 HE
DEBIATIL, 20 oA E CBFEE LA, 57
LIABEE U 7ol EEsd bhvis ol

iv) Kunkel gifaihshatEagssk, (LT Kunkel %5
HLUETB ) .

T OREERIIIHRAE L e, iR r- rw T Y v
(LIFr- Gb X3 5) B fillHbks 25 TR
HEL7z. AL kunkel LA X b FHRLARIEL H
Witk oA, AMFEE R ) RBMFTREEYEXT
KRB EFH X A RERARTECSH O ALK
IEATESR L MEAR T Lk b &T 5 B omBeEik
FIETES b, NI ERTHL 50T, 2% 24mg
IOMBLTARIEZ S, 150~160 mg fiz k& H TR
Badl, AF210 mg GEBLUNEBREFHC £ 25
BIXATRE L Inofs. IR v~ Gb IR R S pkBhik
PEREIRTCVWBN, —EDEENLELID, M
PDERETH EHITL TR, B oRkc
X BH L BEN DT TR, FofiniEiikc
LTh, ISR X ARSI LTh . SHiEe
Bl LT il d BEasdsahiny - ARekd il
Ahic - GhEMERHICHIRER 7585 2 5 Higd
b, Rr-GhbEEETAHELLTH, B0
HIL#. 7- Gb (g/dl)=Kunkel §if x 0.053+0.5 0
5, 7- Gb (g/d)=Kunkel Hify x0.054+0.6 =,
7~ Gb (g/d)=Kunkel Hifyx0.074+0.95 4% b,
BES TR T B35 TE I X o CH 2R Y ETS - i
% 0.05 co Ll Lin\ 3, ROE B R
AEEROFLL hZVWHEX b, Aic X B Lh

[ 64 ]



LIRS O ISR BSOS R O R RE T B B3 % KRR %

7o r- G BOMICIIRBERELBHLESL bhb.
WillEcit F=r~] KBHEFL R, Filter 3
S66 % H\u 1.

6) AR

E3Im =

- B THER :
AEOERRBELBIFHET 1L, %5
HERICLERINC X 58 IR T 5 HITH
kg BOTKRECILTHER L LCrigk
WafihT, #ionERERKEXOHEE
BT RE L. ERAE LKA
3HIC, i 1 EEm 1 ERcE 2 Ey

DBEERHIC X hFEC LRI E DI, XFhlist
Db OILKRIETE, FHEEHIHL, #Eh 10%] 7
AN YV IFCEELLE, [~ bV Vexg T
v THREL, EATERLA.

B B &

T, DR 2 sy L, 70 6 R lse
H3E, 248 Bs4m, 72 s b
B, 7B 6, 14 B 7HE, 21 A%
CH8E L AR 8, #940cc DIMMAEML
. FOEBRBBEIFEIENEEIXRUYEL
RTrEE SR RTIL Th 5. MfEage
IR RO KB RARCTETMS Th 5.

Table 1. The changes of serum colloid reaction by taking
blood 8 times. per 5c.c. (control No. 1)

1 time | 2 times | 3 times | 4 times | 5 times | 6 times l 7 times | 8 times
Sawada’s |
reaction 1.3 1.3 1.2 1.3 1.2 | 1.2 1.3 1.2
S balt
O reaction Roae Roe Rag R R Re Ry R,
Serum v 5/]20/ 17| 57|207 17| 5¢]207] 17] 57|20/ 1'] 571207 1/ 5/120/ 17| 57|20/ 17| 57|20/
ether-gel . RN R S N S S
reaction i~ (=== === = ===~~~ ===k ==
Modification - '
o 2.4 3.0 2.6 2.4 3.5 3.9 4.3 4.1
Kunkel’s test
7-Gb quantity 0.62 0.65 0.63 0.62 0.68 0.7 0.72 0.71 '
Fig. 1. The changes of serum colloid reaction b_y taking

blood 8 times per 5c.c. (control No. 1)

0.910Rsp = ———=——= Sowada's reaction
————————  Serwm cobalt reaction
0.80.1Rcf  eeeeeeeeeee 1~ G quonity
0.71.2R: L~
0.61.3R:} Tl ——7 s
! 2 3 4 b 6 7 8 time
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Table 2. The changes of serum colloid reaction by taking
blood 8 times per 5c.c. (control No. 2)
1 time | 2 times | 3 times | 4 times | 5 times | 6 times | 7 times | 8 times
Sawada’s
reaction 1.3 1.2 .1.2 1.2 1.3 1.2 1.3 1.2
Serum cobalt :
reaction R, Rq Rs R Rs Ry Rs R
Serum 17} 57(20/| 1/} & 20’i 17] 57201 171 5/|20/| 17| 5,(20/| 17| 57|20 17| 57|20/| 1/} 57|20
ether-gel :
reaction (=== =M= W= M= =N = W= == N U= W NN H =N =) =N
Modification
of 1.7 3.0 3.2 3.0 4.4 6.0 5.7 4.2
Kunkel’s test
7-Gb quantity 0.59 0.65 0.66 0.65 0.73 0.81 0.8 0.72
Fig. 2 The changes of serum colloid reaction by taking
blood 8 times per 5c.c. (control No. 2)
0.810RsL =TT Saweda’s reaction
| wre—sa—r—  Serum cobalt reaction
U.Sl,IRA- .............. 7 Gh quantity o .
0.71.2R3 =
ostare} T
i 2 3 § 3 3 7  tme,
Table 3. The changes of serum colloid reaction by taking
blood 8 times per 5c.c. (control No. 3)
1 time | 2 times [ 3 times J 4 times | 5 times ! 6 times | 7 times | 8 times
t
Sawada’s
reaction 1.2 1.2 1.2 1.2 1.1 1.0 1.1 1.1
balt
Ser?e[:ctggn 2 R R, Raw R Racp Ruw Ry R;
Serum 171 571207| 17] 57|20 17| 57|20/ 17| 57|20/ 17| 57 20'i 1] 57|20 171 57| 207 17| 57|20
ether-gel [ S
reaction [ —fi—fi—f—f——|—f—f—|—h—f ===l
Modification S
of 5.4 6.9 6.7 6.5 8.3 10.3 7.4 5.8
Kunkel's test
7-Gb quantity 0.78 0.85 0.84 0.83 0.93 1.04 0.89 0.8
[ 66 1]
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The changes of serum colloid reaction by taking

blood 8 times per 5c.c. (control No. 3)

Fig. 3.
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Table A. Histological findings by taking blood

8 times per 5c.c.

changes of interlobular connective tissue changes of liver lobules c}?:t}llgés
s T ) )
g * a = . g g 3 o -
—_ — R o ] =] ]
TS o338 12 88 B s |» F|E F|¥ 2
CEag | SELEl Eud | But | % |duS|EL8 (8.8
= o8 w80 ! % Y4 st bl T 4T
BEFS | BERE . dog, “oz ) 8°8 | g°8 1 8°®B
rabbit 38 w30 B O3 0= = 2 =] T 218 == g
per\ | 28 2 /88 T & 2@ e B S 21 =0 E
num E Rl 8 Iy a8 T ] &
No. 1 4 + — — —_— — —_— —_ —
No. 2 + + —_ — — — — — _
No. 3 + + - - + - - -~ —
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Table 4.

m<THB.

The changes of serum colloid reaction by
100 r irradiation to the liver. (No. 4)

W b. irrad. | d.a.irrad,| 6 hours |24 hours |72 hours | 1 week | 2 weeks |3 weeks
|
Sawada’s . .
reaction 1.3 : 1.2 1.3 1.2 1.2 1.2 1.3 1.2
Ser balt
© ruerzllci(::i%na Ry Ry Re Rom R; R; Re R;
Serum 17| 571207 17| 571207 17] 57120/ 1/} 57|20/} 17| 57|20/ 17| 57120/ 17| 5/{20/| 1/| 57120/
ether-gel .
reaction — =T \—?l.'—‘; —f— == (—‘:‘(—-} B e iCod S ER N CoN B g (G
Modification
o 5.2 6.3 5.5 7.6 4.1 5.8 2.7 3.3
Kunkel’s test
7-Gb quantity 0.77 0.83 0.79 0.90 0.71 0.8 0.64 0.67
Fig. 4. The changes of serum colloid reaction by
100 r irradiation to the liver. (No. 4)
1.610Rs}y emee—— Sowade's recction
Serum cobalt reaction
0.91.1Rs - y- Gb_guantity
0.81.2Rs
0.71.3R:

“timo

beléra
irrad.

direct,
" aler irrad.

€ howrs

24 hours - 72 hours

7 doys

14 days

21 doys

Fig. 5. The changes of serum colloid reaction by
100 r irradiation to the liver. (No. 5)

1.11.2Rs
————— Sewedo’s reaction
1.01.3Rs } - :
PR ——————— Scrum cobalt reaction
-~ N .
0.91.4Ra - MO N L ¥~ Cb quantity
o - ] ~o s
0.81.5R3 ~ e
0.71.6Rz
time
before direct. 8§ hours 24 nours 72 hours 7 doys 14 days 21 doys
irrad. alter irsod
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Table 5. The changes of serum colloid reaction by
100 r irradiation to the liver. (No. 5)
W b. irrad. | d.a.irrad| 6 hours | 24 hours | 72 hoursl 1 week | 2 weeks| 3 weeks
Sawada’s
reaction 1.4 1.5 1.4 1.3 1.4 1.4 1.5 1.4
balt
Ser;x;ct(i:gna Ry R, R, R, R R3 R: R;
Serum 171 571207 17| 57120/ 17| 57120} 17| 57|20/| 17| 57|20| 17| 57|20/} 17| 57|20/ 17| 57|20
ether-gel 0
reaction - (-—}‘{—" {(— M — '")J(—’l' S S Cd e e o Co (—)]-(—)l(—) (— (=== ==~
] Modification
of 6.8 6.2 7.5 7.8 5.7 5.9 5.2 5.5
Kunkel's test
7-Gb quantity 0.85 0.82 0.89 0.91 0.80 0.81 0.77 0.84
Table 6. The changes of serum colloid reaction by
100 r irradiation to the liver. (No. 6)
W b. irrad. | d.a.irrad.| 6 hours | 24 hours{ 72 hours | 1 week | 2 weeks |'3 weeks |
Sawada’s o
reaction 1.1 1.2 1.2 1.1 0.9 1.1 1.2 lfl
balt .
Serilergctti:gna R, Rus R, Ryt Ry Rt Ry R
Serum 17| 57{20% 17| 571207| 17| 57120/} 17| 57]207| 17| 57|20/ 17| 57|207] 1’| 57|20/} 17| 57|20/
ether-gel — -
reaction | —i—fi—H—{—fi—) =] === ===~ ==l
Modification
of 6.0 4.8 5.1 8.2 9.9 4.9 3.6 6.8
Kunkel’'s test
7-Gb quantity 0.81 0.75 0.76 0.93 1.03 0.76 0.69 0.86

Fig. 6. The Changes of serum colloid reaction by
100 r irradiation to the liver. (No. 6)

1.00.9Rs
0.91.0Rs
0.81.1Rs /i/,
- RN
0.71.2Rs ~——— —~"" — — —— Sowoda’s recction 4
- —————— Sequm coboit reaction
0.61.3R2 -+ 7-Gb quantity .
timo
before  direct 6 nours 28 hours 72 hours T days 14 days 21 doys

irrad.

oier inrad.
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Table 7. The changes of serum colloid reaction by
100 r irradiation to the breast. (No. 7)

w b. irrad. | d.a.irrad.| 6 hours | 24 hours | 72 hours | 1 week | 2 weeks | 3 weeks
Sawada’s 14 o 1.2 1.2 1.1 1.1 1.0 1.1 1.0
reaction i

[ _
balt

Ser;lgct&i:gna R, R, R» Rog R Rsen R, Riw
Serum 17} 571207 17| 57120/ 17| 57207 l’i 571204 17} 571207 17} 57120/} 17| 5720/ 1/} 57120
ether-gel — I
reaction  [— === ===l =f o=l

Modification )
of 2.8 2.5 2.1 4.6 3.9 7.8 8.3 6.5
Kunkel’s test
7-Gb quantity 0.64 0.63 0.61 0.74 0.70 0.91 0.93 0.84
Fig. 7. The changes of serum colloid reaction by
100r irradiation to the breast. (No. 7)
1.00.8R5 _
e wm w SOWOdG's todction
0.91.0Re st Serum ¢obalt roaction A
eremresstes 3 Gl quontity 7
0.81,1Rs ’,——--—-——//:,."'
0.7}.2Rz;
e e e W e T o2l ;:;

irrad. elter irrad.
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The changes of serum colloid reaction by

Table 8.
100r irradiation to the breast. (No. 8)
progress| y, irrad. | d.a.irrad,| 6 hours |24 hours | 72 hours | 1 week l 2 weeks |3 weeks
|
Sawada’s i
reaction 1.1 1.1 1.0 1.0 1.1 1.0 1.1 1.2
S 1
er?gctfgga ¢ Ry Ry Ry Rue R, Rue Ry Rseo
Serum 17} 574207 17 5’;20’ 17) 57|20/ 17| 571207 17] 57|207 1’} 5’120’ 17} 571204 17| 57{20/]
ether-gel : —_
reaction =)= —f === ==t ===~ === ==
Modification
of 6.3 6.6 7.0 8.1 7.8 7.5 6.8 5.0
Kunkel’'s test
r-Gb quantity 0.83 0.84 0.87 0.92 0.91 0.89 0.86 0.76
Fig. 8. The changes of serum colloid reaction by
100 r irradiation to the breast. (No. 8)
1.00.9Rs;"
0.91.0Rs
0.81.1Ra
0.71.2Rsk = mme—— Sowada's teaction S
e Serum cobolt rcaction
0.61.3R2f e 7-Gb quontity
L . timo
beloe dnecr, [ ous 28 hours {2 hours T doys 14 coys 21 days
irrad. alter irrod.

BIBICCk, Mg M= 50+ RIiSh
B, MatES, Kot 6B EY, R, 1 &
BIRIS % m Lic. H OBk EHEC kT
Lz, ORI EEARDILHh DT,

FREEARAR A I L L ZERIRE ARk, S REO

MAERBE OA T, i+~ 2{r B
oot

BOONLIMIET = S0 b | RS ASH 24 BeRE
B IEBC R 2R LEORT, i Kk
CEEL L, WFEEEBFELE T HRE

The changes of serum colloid reaction by

Fig. 9.
100r irradiation to the head. (No. 9
0.91.lRY4 0 ———== Sawada's reaction
—————— Sorum cobalt reaction

0.8!.2Rq --:zz ¥~ Gb quantity —_——————
0.71.3R
0.61.4R;

— N . N time

before direct. 6 hours 2 nours 72 hours 7 doys 14 doys 21 doys

irred. altor irred.
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VS

iz, EESEAE L BEEFREONBRIRERE L8
MmuADHI.
B3| 100r 1 mUEESHESIRY
FHE2M WNo. 9, 10) 1 100r » 1 FEEE

Table 9.

B Lo EBREE, B9, 0REOH9, 10
RCRTm < Th 5. MRERMFNTROA
BERRBIRTML Th%-

The changes of serum colloid reaction by

100 r irradiation to the head. (No. 9)

W b. irrad. |d.a.irrad.| 6 hours |24 hours l72 hours | 1 week |2 weeks |3 weeks
Sawada’s .
reaction 1.8 1.4 1.3 1.3 1.2 1.2 1.3 1.3

1t

Ser;x;ctci:gga Racw Ry Ry Rsco Ry R; Rae R,y
Serum 17| 57|20/ 17} 57{20/| 1/} 57120/ 17| 57|20’ 17| 57|20% 17| 5 !20’ 17| 571207 17| 57|20
ether-gel - . ' ]
N e o i o o e o

Modification i
of 3.4 2.8 4.2 2.0 3.6 2.4 3.8 5.2
Kunkel's test
7-Gb quantity 0.68 0.65 0.72 0.60 0.69 0.62 0.70 0.78
Table 10. The changes of serum colloid reaction by
100 r irradiation to the head. (No. 10)

W b. irrad. | d.a. irrad.i! 6 hours | 24 hours | 72 hours | 1 week | 2 weeksi 3 weeks
Sawada’s '
reaction 1.1 1.2 1.1 1.2 1.1 1.1 1.2 1.2

It .

Ser?enalct(“:gga Rim Riw Ry Ryw Rie ] Raep - Ry R
Serum 1’! 571207 17} 57|20/| 171 5/|207 17| 57|20/| 171 57|20/} 1/} 57|20/ 17| 57|20 1/} 5|20/
ether-gel ; i
reaction  {(—)(—W—)—=)(—=)}—W— (-—)I(—-) (= (=)= W= W= =N =Y == W= =

Modification '

of 6.0 3.4 4.4 2.0 3.6 3.0 2.6 3.2
Kunkel’'s test
7-Gb quantity 0.81 0.68 0.73 0.6 0.69 0.66 0.63 0.67
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Fig. 10. The changes of serum colloid reaction by
100r irradiation to the head. (No. 10)

0.81.1Rs % —~

0.71.2R¢

0.61.3R3

0.51.4R:2
—---m-semees y— Gb guantity

—-———— Sowada's recction

Serum cobolt recction

.
-
P ~

timo

before diract. B hours
irrad. after inad.

HIPNCA T, 4 RSHKEFME TR TN
EBAbE Righote.

FrgoREEgrrZibe Lo, ElEs
S9N BB BE O BREE D PRI &, Pl
IR R OBRE oIk A BT, M
fa 3 Fh B LR D Ieh 7.

5 10 g% 55 9 BliRIER, 4 RISIEEL LT L
Cfeheote. FEEMEMEINZE(LS 5 O BIFEE, 3
RS A R & 184 B oo P S HIHa 338 & B2 IR BB

Hhom  Tdhows Taon  Woon 2 don

e,
4w N F

FREEFREF, 100r 1 @ ETEEF O 14
AMFE T390 b RIS, B 72 s
Rio) & —BHICBEEARIR IS % T Licds, fho
Pl ERE RS ELE A R0k,
T BAER KGR, SEECHIAI3E, miEBE RS
CEEZRDT, FEARFNT R EES
Fbishots.

Table B. Histological findings by 100r irradiation
‘ to liver, breast and head.

\ . changes of interlobular connective tissue; changes of liver lobules c}?:rlz‘gis'
- + o ]
N\ o a S| = g o =
AN 3 5 s|3e S| & % £ 2 g 5 S| E Hlw g
\ o8 Ll o0E s = w0 s 2 81% 8|8 8
Y ,cggvg oags sw'ﬂ s'« g Py oy 'Ukrg
ga™ = [ gem g w®q a°8 ) S°B | 8ok | 3°%
rabbit 2 88 2|2 % |2 g | § |8 E|% 2|2 B
w8 PR o) p o A — o
number = B =g B B & o 8 8
No. 4 +~H + - — + — — — -
No. 5 +~H + —_— —_ + — — —_ —
No. 7 + + - — + - — — —
No. 8 +~H + — - + — — - -
No. 9 + + — - + — - - _
No. 10 + - — — + — - - _
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B3E 300r 1Ehstat £300r &4 UCER L. EBRAEEE 11
E1mH 300r 1 @Rt EILEY- BEE -3 20 BINTPLE- B ey
AERE 35 (No. 11, 12, 13) oRKE%R M THD. MFHEARENTROKRETIERC

AV, FFEERC R Bm o VB saE 3&

ERTMSTH%-

Table 11. The changes of serum colloid reaction by
300 r irradiation to the liver. (No. 11)
W b. irrad. | d. a.irrad.| 6 hours | 24 hours ’72 hours l 1 week l2 weeks I 3 weeks
Sawada’s
reaction 1.2 1.2 1.3 1.3 1.2 1.2 1.1 1.2
S balt
er?::\ctcigna Ry Ry Re Re Ry Ry R; Riw
Serum. 17} 57(207| 17| 57|20/] 17| 5/|207] 17] 57|20v] 17| 57[20/]" 1/} 57|20/| 17| 5/{20/| 17| 57120/
ether-gel _
O
Modification
of 1.7 2.2 1.1 1.9 3.0 4.4 6.5 4.3
Kunkel’s test
r-Gb quantity 0.59 0.61 0.55 0.6 0.65 0.73 0.84 0.72
Table 12. The changes of serum colloid reaction by
300r irradiation to the liver. (No. 12)
- —_progress b. irrad, | d.a.irrad.| 6 hours |24 hours {72 hours | 1 week |2 weeks | 3 weeks
Sawada’s
reaction 1.0 0.9 1.0 1.0 0.9 0.9 0.8 1.0
S balt
erll'xexgcttizgna R, Ruw Ry R, R Rs R; R,
Serum 171 571207| 17| 57|20/} 17| 57|20 1” 57120/ 17| 57|20/] 17| 57|20/ 1" 571207 171 57|20/
ether-gel — i -
reaction [~ ===l ===}l ==
Modification
of 4.9 8.3 7.1 4.4 6.5 8.2 12.7 5.3
Kunkel’s test
.r~Gb quantity 0.75 0.93 0.87 0.73 0.84 0.93 1.17 0.78
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Fig; 11

The changes of serum colloid reaction by

300r irradiation to the liver. (No. 11)

0.91.08 0 = Sowada's resction
Serum cobalt reaction PRIt
0.81.1Rd - -~
0.71.2R3
0.61.3R| .
""" time
Belore direct. B hours W hours 12 hours 7 days 1§ doys 21 days
irrad, alter irrad.
Fig. 12. The changes of serum colloid reaction by
300r irradiation to the liver. (No. 12)
f10.7Re Sowoda’s resction ‘\\\
1.00.8Rs ———— Serum cobolt reaction \
R SR e -] quontity
0.90.9Rd}”
0.81.0Rs} - S N
ormel
time
bolora diract. 6 hous 24 hous {2 bours T doys 14 doys 21 days
irred. ofter irrad.
“Table 13. The changes of serum colloid reaction by
300r irradiation to the liver. (No. 13)
\Prigfess b. irrad. | d.a.irrad,| 6 hours | 24 hours | 72 hours | 1 week |2 weeks | 3 weeks
Sawada’s
reaction 1.2 1.1 1.1 1.2 1.2 1.1 1.0 1.1
Se balt
rfe';’c t(i:g n 2 Rs Rs Raen Ry R; Row Ry R;
Serum 17| 571204 1] 57|20 17| 57|20 17| 57|207| 1/} 57\204 1’| 57|20’ 17| 5/|20”| 17| 57|20
ether-gel - —_
reaction  {(—f—f~fi—f—f— =~ —f—f=i=i—=of= o e
Modification
of 2.1 2.4 2.6 1.4 2.6 3.0 6.5 5.7
Kunkel’'s test
v-Gb quantity 0.61 0.62 0.63 0.5 0.63 0.65 0.84 0.8
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Fig. 13. The changes of serum colloid reaction by
300r irradiation to the liver. (No. 13)
1.90.8R§
— —~—-— Sowoda"s raoction P
Q,80.9Rs; Serum cobolt reaction T
ssneresseees 7~ Gb quontity R
0:71.0Ra -~ -~
0.61.1R3
0.51.2R2
fime
before diract. Bhours B hours T2 hous T doys 14 doys 21 dops
trrod. oltor inrad. )

FUHRTR, OEM= - 71 KISEES
70, ME TS0 ) RIS 6 Bk &
AR R, L VEEEAIREYEL, X
7-Gb i1 st 6 Rtk R AKME, 2 BRI R EE
R L. WEMARENEIL: LT, ERE
ARBPOCEFEEOMBMEEE L, BEE
DREE OHE LT DIC.

12 PR Tik, R 28 B REERS
0.8, mE= ) RIEMNR, L BEHE
K5, Kunkel 28348 12.7 & falh 4 8RR ORETE
%R L. )

REAASENZEL: LT, EEESROE
BEoRHiaEE & HERE oh SR o g R
TR R ORS00 o M, FFANER DR EE

Table 14.

DY, FEELRDL. H—ETH M, T
NEED RDERC B R B DT IR EEA H SR
. (ZEMRK 3R
F 13T, 4 RISHBE 2RIt
7-Gb HS i 24RE RIS R RME, 2 BB RS E
R L. WEHESSEZ L LT, RS
B EEREONMAIERE L, BE O
oG A RDI.
F21A 300r 1 [FHgES AR

KA 24 (No. 14, 15) &, Mgt 300r %
1 EIHs LicERRE, $14, 15k RO #
14, I Fe R Tho. HHEEESRTENIT
RoRBRIZCELTFZIMITHLS.

The changes of serum colloid reaction by
300r irradiation to the breast. (No. 14)

\_\progress b. irrad, Id_ a. irrad.‘ 6 hours | 24 hours | 72 hours ’ 1 week | 2. weeks | 3 weeks
~Z
Sawadas’s 1.2 1.1 1.2 1.2 1.2 1.1 1.0 1.2
reaction ) ) . ) . * . N
It '
Serruel:ct‘i;:x?a Ry R, Ry Rayw R; Ry R; R,
Serum 17] 571207 17| 57120/ 1/} 57|20/ 17| 57120/ 17 5’§20’ 17] 57207 17| 57|20/ 17| 5|20/
ether-gel .
reaction (=i~ f—y—f—f == ==l =l—p—f—f~ o DL S T
Modification
of 3.0 3.9 3.5 2.2 3.0 5.8 8.9 3.5
Kunkel’'s test
7-Gb quantity 0.65 0.70 0.63 0.61 0.65 0.78 0.98 0.68
L 76 1
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Fig. 14. The changes of serum colloid reaction by
300r irradiation to the breast. (No. 14)

1.10.8R%.
F.00.9Re Sowada®s reaction
0.91.0Rs ———=———— Sorum cobalt raaction ’.~"
rmmesesee - Gb quantity DR S
0.81.1R4
0.71.2Rap .
0.61.3R2 T
) . . L time
belgre diratt. Ghous W hous  [2lous T daps B 2 dap

“lrrad. after irrad.

Table 15. The changes of serum colloid reaction by
300r irradiation to the breast. (No. 15)

PIOGIeSS) y, irrad, | d.a.irrad. 6 hours |24 hours ,72 hours | 1 week |2 weeks | 3 weeks
Sawada’s 1.1 1.0 1.1 1.2 1.1 | 1.0 0.9 1.0
reaction

Ser&tgct;:gxl:alt Raep R, R; R3 Raew R; Ry R,
Serum 1/] 571207 17| 571207 17| 571207\ 17} 5/|201 1| 5/120/| 17| 57(20/| 17| 57|207| 17| 5720/
ether-gel l
reaction [ —)f—f—f—H—Ji—f—j=i—f k=)= B o e
Modification ]
of 3.0 3.7 2.8 2.2 3.0 5.7 9.4 4.4
Kunkel’s test
7v-Gb quantity 0.65 0.69 0.64 0.61 0.65 0.8 0.99 0.73

Fig. 15. The changes of serum colloid reaction
by 300r irradiation to the breast. (No. 15)

1.10.7Ry
1.00.8Rs . ~
_____ Sowada's reaction BN
0.90.9Rs - Serum cobalt -reaction .,." A~
------------ 7~Gb quantity ’,ir - \‘-\-.\
{0.81.0R4 )
0.71. 1R
10.61. 2Rz}
X timo
beforo diract. Ghous 24 hous T2 hous T doys Wdays 21 doys

ingod. altor irrod.
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FH R TE, mET = Sr b ] KERE
72 <, WHERGSKESE 28H 1.0, 1-Gbix
Ttk 24 R B iR A, 28 B R & 7
Ot SFEMARENZELE LT, EREAHR
t BBEREOFEE ONBMBERE & ORIk
D OBRE OBIMRELY R,

FISHIC AT, REKGH B 28%
0.9 r s ot I ORISR EE 7L, FE

Table 16.

MSENE b LT, ElSEaR:BEERAR
OFEEONWARINEE L, FFHICEE 0F
FEA DI,

F3m 300r 1 EEEEHSHHE

KE24 No. 16, 171z, 300r % 1 [H55
RS Lo BRI, 16, TR RUT &
16, 17 Kizm31n< Th % . FHEEERS AT
ROREIRCERTHMITHS.

The changes of serum colloid reaction by

300r irradiation to the head. (No. 16)

W b. irrad, | d.a.irrad,| 6 hours | 24 hours {72 hours | 1 week |2 weeks | 3 weeks
Sawada’s 1.3 1.3 1.4 1.3 1.2 1.3 1.2 1.2
reaction . . . : : : . :

balt

Ser;xenalctg:n A Ry R 203 R 20 R, R; R 2(3) Rs(-ﬂ R;
Serum 17 5’!20’ 171 57|20 171 57|20/ 17} 57|20/| 17| 57204 1/} 57120/ 17| 57120/ 17| 5|20
ether-gel |[— — ; v
reaction (—;|<—)J:—;-<—>’(—>§(—>H}(—)(-}(—;<—>(—>(—>(—>[<—>(—)(—)](—:(—)(—),f(—)(—;](—;{(—;

Modification
of 4.4 2.8 3.6 4.0 4.2 5.1 3.2 3.8
Kunkel’'s test
7-Gb quantity 0.73 0.64 0.69 0.71 0.72 0.77 0.66 0.70
Table 17. The changes of serum colloid reaction by
300r irradiation to the head. (No. 17)

W b. irrad. | d.a, irrad.i 6 hours | 24 hours {72 hours ' 1 week ]2 weeks | 3 weeks
Sawada’s
reaction 1.1 1.2 1.2 1.2 1.1 1.0 1.0 1.1

Ser:ergct;:::alt R, R.’:@) R3(4) R, R, R3(—I) R, Ry
Serum 17| 571207 1’} 5,200 17 57207 17| 57|20/ 1/] 571207 17| 57120/ 17| 57| 207 17| 57|20/
ether-gel R e —— ;
reaction {—)—N—f—f(—fi——k—J—f—f—l~ O S o o

Modification .
of 5.2 3.6 6.0 3.2 4.4 7.0 8.6 4.8
Kunkel’s test
7-Gb quantity 0.77 . 0.69 0.81 0.66 0.78 0.87 0.95 0.75
[ 78 1]
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Fig. 16. The changes of serum colloid reaction by
300r irradiation to head. (No. 16)

0.9 IRst e Sowada's raoction
: Serum cobolt reaction
0.81.2R 7- Gb quantily P - e

0.71.3R3;

0.61.4R2

time

before direct. £ hours 2 hours 12 hours T days H doys 21 coys
ifred. aftar irrad.

Fig. 17. The changes of serum colloid reaction
by 300r irradiation to the head. (No. 17)

— = — —— Soweda’s reaction

0.91.0Rs ; — Serum cobalt resction T
----- - y- Gb quentity
-0.81 . 1Rq]
0.71.2Rs3
0.51.3R|
! tima
before diract. 6 hours 2% houn T2 hous 7 days 1 days- 21 doys
iod.  aftor igrod.

Table C. Histological findings by 300r irradiation
to liver, breast and head.

changes of interlobular connective tissue changes of liver lobules other
changes
. 5 [
o +— o o Q -] B
=g .|log 5 S s 2 o 2
TS (B8 S| € 8|2 8| 8 |»F 2 F|w o
oL .l o ;s s s = § 0 ] S.0 18 © 8 2
gLES |owEE8D il 35 @ 8 08w | 98w | BB
gxT = gy = oy b B o [ "Rt =i e~ e
. 35 W lgm o oo = = o ) s »1e > 15 9
rabbit o QO DU o A o u ) [ I W = a §
number =& g |8 B 5 A 5 = o g Q
B=] o = a o o =
|
|
No. 11 +~H + + - + - - - |
38
No. 12 +~H H — + + + -+ - | &3
S.a
@0 O
No. 13 + + - - + + - = |=1%%
2%
No. 14 +~H +~H — — + — — — |—=] &=
g
. + ©
No. 15 +~+H +~+ - — + - - - =&
| 58
No. 16 + + - - + - - - | ea
H.A
33
No. 17 +~+ +~+ — - + — — = [Tl &=
o
.8

# 16 Pl i, 4 RISHEE R, BIEF B ORE O MR 2 R o i
BAEPR OZEE S FFEES, BEf 300r 1 [mmdst iz 2ty Richot-.
ZE LN TH DT . # 17 Fhc AT, B1I6RMBENERE R ST
EEEA S b LT, BEMMEA e E High Ao, EERERFENEd , JERS

[ 191
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x

BRLEERBROTEEOHHMEEEN L P
IR R OBl A SN2y Ricnots.
4\ N
300r 1 EFFREESHSBIO 160, miERE
BERRUHFEABENREBE CRELR D
R 7-Gb XFFHEES, WoES, FEESHSIBIE, o
et 2 BB REEEY R L.
B4 1000r 1 @R -
11| 1000r 1 EIFFRRESREE
LB RE 5B (No. 18, 19, 20, 21,
22) w, FFEE~1000r % 1 EIf Lic. &%
BROFRRIIFE LN, vkt X b
HHBRED “<Cofch” LIcREEL D, AR
TR THENMC VIRBH ORE » Bbh 5 REN

Table 18.

AERC L BRI ERFEFIF18E T
EH 2 XROE BRPDZE H 2R wrdml
Thb.
| REBRRERE L FROF, No. 18 11 #%
HEBRORMERE (> = » 21 KBy,
%2 Bk 85 L, X No. 20 %, st 24 BeRi
BORM D 72D LIEEEFIH 1 /T,
REFRLEA LI b, Bl Tva v 7]
N PRIQIE -2 A

REBRCHN T, VRS 38% SRR
DBWERRBRADT, 48% 3 TERY
R UE(baE% Lic. fEERERSEMTTRO
ABREDETRTILS Th 5.

The changes of serum colloid reaction by

1000 r irradiation to the liver. (No. 18)

w b. irrad. | d.a.irrd. | 6 hours |24 hours |72 hours | 1 week |2 weeks | 3 weeks | 4 weeks
Sawada’s
reaction 1.0 0.9
Serum
cobalt R, Ru
reaction :
Serum | 17| 57207 17| 57|20/| 1/} 5|20/ 1| 57({20/ 1/| 57|20/ 17} 57|20/ 17 5”20’ 17| 571207 17| 57|20/
ether-gel PR S
reaction [(—)(—N—j(—N—)}(—) ‘ ] ‘ ‘ ‘ [
Modifica- i )
tion of ’
Kunkel's 3.0 4.5
test
7-Gb
quantity 0.65 0.73
Fig. 18. The changes of serum colloid reaction by
1000 r irradiation to the liver. (No. 18)
1.00.7%Rs Sewada's reaction
0.90.8Rs ——————— Serum cobolt recction
--------- 7~ Gb guantity
0.80.9Ra} 7
RTINS
0.61.1R:

belore
israd.

direct. 6 hours

afigr irrod.

[

24 rows

80

72 hous 7 doys 14 doys 2l doys 28 dopr

]
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Table 19.

The changes of serum colloid reaction by
1000 r irradiation to the liver. (No. 19)

N, progress

Sawada’s

b. irrad, d a,irrd, 6 hours [24 hours l72 hours | 1 week | 2 weeks | | 3 weeks 4 weeks

it ‘ ¥t 1.0 | L2 |11 12 | 1.0 0.9 0.8 0.7
e L | |
Serum [ ‘
cobalt Ry ‘ R, Ry R, Ryw ‘ R, R; R Ry
reaction I | | |
Satiim 1,| 5, 20, 17| 5,|20, 1| 5220/ 1/ 5*120/ 1| 520/ 17 5,;20, || 204 17| 57|20/ 1/ 5'i20f
ether-gel | | — : == ‘ |
reaction i.—-.'i<~—};f—i.—:§{-;§(—,|'— —)|—|—E[—>:~}' === Jlt—;..—,'—)|(—. —:J :!:) ‘( )|(+
Modifica- | . e ; i [ =
[ [
i 8 - 2.4 2.2 1.7 0.5 2.4 | 3.5 5.3 | 147
test |__ - o= _ _|___ |
-Gb i
aunnity 0.55 0.62 | 0.61 | 0.59 0.52 0.62 | 0.68 ‘ 0.78 ‘ 1.27
| |
Fig. 19. The changes of serum colloid reaction by
1000 r irradiation to the liver. (No. 19)
1.20.5Riof ';:-
1710.6Rs
————— Sawada's reaction 3
1.00.7Rs ——————— Sorum coboll reaction i
== 7= Cb quastity &3 /x
0.90.8R
0.80.9Rs
0.71.0R:
0.61. IR
0.51.2R1
0.41,3R:
:.:r. n‘r{::c:.'ma. Btows  Mhous 72 hows 7 daps Waop 21 dop 28 days ik
Fig. 20. The changes of serum colloid reaction by
1000 r irradiation to the liver. (No. 20)
0.90.8R¢
0.80.9R:)
————— Sawada's reaction
0.71.0R Serum coboll reaction
0.61. 1Ry = = 1~ Gb quonsiy
0.51.2Rz2
. . h"‘l
balora direct. ﬁlnuurs 0% howrs -?2. L 14 days 2'| doyi 28 days
irrad. alter irrad.
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Table 20. The changes of serum colloid reaction by
1000 r irradiation to the liver. (No. 20)

r.!_rogress| b, irrad. Id.a, irrd, ‘ 6 hours

|24 hours ".72 hours ‘ 1 week [ 2 weeks J 3 weeks | 4 weeks

reaction

Sawafla's| 1.0 } 1.0 1.1 0.9 ‘ | ‘ |
|

Serum | | ‘ ‘ |
cobalt Ry K, K, Ko
reaction | | i

Serum .—1 | ' 1| 5 '20” 1207 3f| 5 20, 1 5!‘20/ 17| 5| 20/3 1f| 5 20’ 17| 5|20 1,| 5! 20/
ether-gel | S = I A |__—i .
reaction 4—;](—)(—;{—y.\'—)}(—n—wa}[(wf' HRE |I 1] TTT 1]

Modxflca| B |
Hon of 3.9 3.0 2.7 1.0 ‘

Kunkel's |
test | |

r-Gb | ;
drantity 0.7 | 0.65 i s .55 | |
| |

Table 21. The changes of serum colloid reaction by
1000 r irradiation to the liver. (No. 21)

progress| b. irrad. |Ll a,irrd. I 6 hours | 24 hours |72 hours | 1 week ]2 weeks | 3 weeks | 4 weeks

Sawada's |
reaction 1.0 0.9 1.0 1.0 L | 0.9 0.8 0.8 0.7
Serum | |
cobalt R_| R 4 R;| R 3 R -] R-I R 00 R [} R T
reaction | | |

Serum 1"| 5"20’ 1’ 5’|20’ 1’ 5 20’ 1’ 5 2(}’ l’ "’|20" 1" 5

20,| v & 2qu 1f| 520/ 17| 5,|20,

ether-ge 1 , .- [ | | —— ——
reaction ;(—),(—}‘.f—J-(—;:(—J_(—._{—Jitﬁ (=) 'i{—,;:—}{—;{—y(- ;—,51—1,{~);(—}(— —1‘ —){:tl\—‘{--}(:l:
Modifica- ‘ ) )
tion of 5
Kankers | 70 ‘ 9.1 5.7 4.3 1.4 ‘ 6.0 | 7.3 7.0 12.5
_ test 1 ' 5 e
7-Gb ' , £ |
quantity 0.85 | 0.9 i 0.8 0.72 | 0.63 0.81 0.88 | 0.85 1.16
Fig. 21. The changes of serum colloid reaction by
1000 r irradiation to the liver. (No. 21)
1.20.6Rsf .
1.10. 7R = Sawoda's reaction e
) Senim, cobalt reaction

1.00.8Rsf = . =eeeees =+ 7= Cb quontity )

0.90.9Rs ._‘.".

0.81.0Re

0.71. 1IR3

0.61.2R:

1 tima .
Y g, PRVETNen T T W pleen @day
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Tabble 22. The changes of serum colloid reaction by
1000 r irradiation to the liver. (No. 22)
w% b. irrad. |d.a.irrd, { 6 hours |24 hours |72 hours { 1 week |2 weeks l 3 weeks | 4 weeks
Sawada’s
reaction 1.2 1.2 1.1 1.1 1.2 1.0 0.9 0.9 0.8
Serum
cobalt Ry Ry Ry R, Ry Ry R; Ry Re
reaction
Serum 17} 57| 20 .1’ 57(204 1] 57({20/| 17| 57|20/ 17| 571207 17} 5/ (20’ 1/} 57120/ 1/} 5/|20/| 17| 5|20
ether-gel —
reaction |(—f(—}——}—} = —f—{—f =l === ===l ===l
'Modifica-| | |’ '* Tl -
tion of
Kunkel's 6.6 5.2 7.4 6.9 4.7 8.2 9.8 9.1 13.0
test
7-Gb
quantity 0.84 0.77 0.89 0.85 0.74 0.93 1.01 0.98 1.18
Fig. 22. The changes of serum colloid reaction
by 1000 r irradiation to the liver. (No. 22)
1.20.8R? /f:
L10.9Rs)  ——me e Sawada's reaction Py
Serum cobalt reaction [Phe - /
1.01.0Rs e - Gb quaniity el e
6.91.1Ra P
0.81.2R3
0.71.3Rz
fimo -
beloro diract. 6 hours 23 hours 72 hours 7 doys 14 doys 21 doys 28 days )

irrad. ofter irrad.

5 18 B 1000 r Fes i th o> il %472 T

b, #92 WHHEHEER LT L, nERER
B RBSTenDtk. RLED, FHEHER
FWELE LOR, FhOLEIRRO % o R
i THREOBMIRES D, FINEDt
BIH e DB ORSE R S b, Bk
MRS LB A AR o, EERE AR oMK
MREEGLES bR, S 19T ERKT
SEEF LICHITH S0, B 28% L v i
Fassa b ] RISAHEMRE, 3:8#% L HRE
B, miE M=« 51 RiSHEEecn, 48
B aREAEEBREL R L.

FERS AR L L, FRHICRE D
T e PHEOEERIEROR, X/ NEDH
M RBE O B BEg RS D, E2 L
THERFATCEEL T35, XA DED
P OB LT Re 5 L dhe, B
RfE &8 & IBEF M % E o B REE
MY, TORMOMSEA CILARMEEE 2 42
DTS, R LEBNOBRERHKNEECLHLD
fo. (BFEMR4ARO S8

25 20 45 13 1000 T Hsph 24 BRI o HMABEE
FELIBICH DM, nEBERGCIEREY
DI o7z,
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EiN

FWEESENEILE LT, FMNESKRCE
Hf o%T, EEGLCEET, Fiiakic
WEIHKETL, “42v” Rici b, MK
TR L TERCHES Lo TV 285840610
fo. REMTHHE T, EWEAHRcsT 50
AR BE L BECholk. (FEMEX 658

21 Pl BRI TIEATE LBIT b 548,
1000 st 2B X b miE M=~ b1 RiSHs
ARG ERL, REREbEEL ey, 358
BiizmE = - 71 B0 20 5 () &
feh, BB RSBEERY R L.

FEEARERELE LT, ENEAROR
HEWPE R AIEE C, PR Y E L
fohs, Frimie o%d:, SEEGLhSET, EH
EABE OIS RE O MR EE b RPFE
T, BB LB PLe LT T~ed5
Vo) oERb AL, R LA 3k

® L, sz, ENEaRomkEs
B DR O T A BRI hL.(F
HEHXTRU 88K _
22 ERIRT E CHERE LIBITH DA,
Mg Tz S0 b1 RKisHsHg 238% X v BRIK
BEREL, FRdBBcmE M= 571 Kt
PR ABD RIS T XY L ot
WEMASEL: LT, ERSESBRAT
fEE R o 4R o TR B & Stic, ZERE
AR O ERE ORMEIETEZ TR D, FFHIROE
¥, FEBd TR CRDLhA. A LB
BRETHOT.
21\ 1000r 1 [HHaBHs#E

K& 26 (No. 23, 24) &, 1000r % 1 [FH
e fost Lo 2Bk, #23, 24 RRUE
23, 24 FzR"Tn< Th B MIREARREIET
HBoKRERXEDITFTIMSTHLS.

Table 23. The changes of serum colloid reaction by
1000 r irradiation to the breast. (No. 23)

\\Rfﬂﬁffff b. irrad. |d.a.irrd. | 6 hours |24 hours

72 hours | 1 week | 2 weeks | 3 weeks | 4 weeks

Sawada’s | ¢ 4 1.1 1.2 1.3
reaction

1.3 1.2 1.1 1.1 1.0

Serum
cobalt R, R; R R,
reaction

R, Rat R. Rs R,

204 17| 657|207 17| 57|120"| 1/} 57|20/

Serum | 17| %

207 17} 57|20/ 17| 57120/ 1/| 57|20

1/! 57]200| 17| 5

ether-gel T
reaction (—)(—J—f—f—i—}—}—|—}—}—)—)

e

Modifica-

tion of :
Kunkel's 2.4 3.0 1.7 0.5

test

0.8 1.0 1.8 3.0 5.3

7-Gb
quantity 0.63 0.65 0.59 0.52

0.54 0.55 0.59 0.65 0.78

Fig. 23. The changes of serum colloid reaction by
1000 r irradiation to the breast. (No. 23)

0.81.0Rs L
______ Sowada's reaction P
0.7¢.1Rs ————— - Sorum cobalt raaction Lt —
..,:.\\ weevaeemes 7= Gh quantify prad -
0.61.2R3
0.51.3R2

Ltimo.

" bofore direct. B hours 24 hous
irrad. after trrad.

72 hours 7 :icy: 14 doys 21’dayx 28 dovs
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Table 24. ° The changes of serum colloid reaction by
1000 r irradiation to the breast. (No. 24)

‘p\rogissl‘ b. irrad. | d.a.irrd, I, 6 hours ‘24 hours |72 hours } 1 week ‘ 2 weeks | 3 weeks | 4 weeks
i
Sawada’s | 4 4 1.1 1.1 1.2 1.1 1.0 1.1 0.9. | 1.0
reaction - : . ' . . . <7 .
Serum .
cobalt R, Ry R; Rap Ry R; R, R; Ry
reaction
Serum | 1’| 5|20/ 1| 5|20/ 17| 57|20 17| 57|20 17| 57|20/ 17| 57|20 17| 57|20 1/] 57]207 14| 5[20
ether:gel : .
reaction I-—)(—)(—}(—)(—)f(-—)(—)(—-?(—-)(—)(—)(-—)(—)(—)(—)(-')(—)(—)(—)’(—)](—)(-—)](—)(—)('—)(—)(—‘
Modiﬁca-
%&gg 7.2 6.4 3.8 3.0 5.3 8.6 7.8 10.1 8.2
test
r-Gb 0.88 0.83 0.70 0.65 0.78 0.95 0.91 1.08 0 93:
quantity . . . . . . . . .
Fig. 24. The changes of serum colloid reaction
by 1000r irradiation to the breast. (No. 24)
4-10.8Rs} .
______ Sowada's reaction N
1.00.5Rst e Serum cobalt reaction -
............ ¥~ Gb quonty
0.91.0Re}
0.81.1R3
0.71.2R; -\\'/ ’
Tt dred G hew  Bhee  Vihowm Taen  Wam 21 dm B dm
irred. alter irrad.

23PNk, mEET =1+ | RISHHL
S 6RRIR X b 21B% ¥ T, BEAARKE LT
Lic BNz BB E RSB L R IishD
7o. R UBEASENEL: LT, s
FE oY, FELs, FEEoh /8“4
eV fELIch b h Ha%, FRRECHRSE L b
BT IUSENCELIRE CTh ot . XIERE
ERECEEREBEOMMMEREE L EE ThHo
fo. (BEMRIZR

B2 PN T, MBS0 ) KISAH

5t 3RO 4 I BIE BRI & R Lic D%
T, MICELE YRS, '
FEAMFNAIL L LT3, FmcEED
itk MR, IR aMOBEOR
HERETE & TR BR b B Dk
3| 1000r 1 [mIsEARHHRE

RF 241 (No. 25, 26) iz, 1000 % 1 [5d
Mgt L KRR, 525, 26 BROH
25, 26 RUCRT W< Ch 5 - MREARME AT
ROXFEIIRDERTIML ThH 5.
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Table 25.

1000 r irradiation to the head. (No. 25)

The changes of serum colloid reaction by

W b. irrad. | d.a.irrd. | 6 hours |24 hours |72 hours | 1 week |2 weeks | 3 weeks
Sawada’s
reaction 1.3 1.2 1.2 1.3 1.2 1.3 1.1 1.2

. |
it

Serum  coba Rs Ry R: | R R, | Rew | Ry Ry
Serum 17| 571201 1] 57{207 17| 57|20/] 17| 57|20 17| 57|20 17| 5/{20/| 17| 57|20 1/ 5’!20’
ether-gel - U S S
R O e o i i o (===

Modification
of 2.8 4.3 2.5 3.9 5.6 3.3 6.2 5.1
Kunkel’s test
r-Gb quantity 0.64 0.72 0.63 0.70 0.79 0.67 0.82 0.77
Fig. 25. ‘The changes of serum colloid reaction by
1000 r irradiation to the head. (No. 25)
1.00.9Rs}
0.8t.0Rs§ = = ———-——— Sowodo's teaction
o Somm cobalt tecction -~
0.81.1Rq - - 7-Gb quanity = 2
0.71.2R3) — PRI T ~
0.61.3R4 -
) _ timo
belore direct. $ hours 24.'!0{": 72 hous  { doys 14 doys 2 days
irrad. olter irrad.
Table 26. The changes of serum colloid reaction by
1000 r irradiation to the head. (No. 26)

T prggiess b. irrad. {d.a.irrd. | 6 hours {24 hours |72 hours | 1 week |2 weeks | 3 weeks
Sawada’s 1.1 1.0 1.0 1.1 1.0 1.2 1.2 1.3
reaction

Ser;x e‘gct?&? alt Rsew R Rs Ry Rywm R; R, R,

Serum 17| 57|20 1’] 520/ 17| 57(20/1 17| 57120/ 17| 57{20/] 17! 5|20/ 1’; 57|20/ 17| 57120

ether-gel : — T — |

reaction  (—f—f— =K==l —l—f—l=km == === =)
Modification

of 3.0 7.3 6.5 4.4 6.0 5.3 4.6 4.1
Kunkel’s test
7-Gb quantity 0.64 0.88 0.84 - 0.73 0.81 0.78 0.73 0.71
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- Fig. 26. The changes of serum colloid reaction by
1000 r irradiation to the head. (No. 26)
0.90.9Rs
0.81.0Rs
0.71.1Ra
0.60.2Ry _____ Sawada's renclion S
Sorum cobalt reaction -
0.51 3Rz --- 7~ Gb guaslity )
N N - ‘nme
belore direct. B hours 24 hours T2 hours T doys 14 doys 21 doys
israd. olter irrod.

825 B Tk, Rt 6 RefER X v T2 WeR
BEE ) ERARBYE Lich, oRSCEE
DT DT,

TREBEM R L LTT, BFPOBIRE D
EmiBe R oI G A R UMY, FTRE
FuoZEdE, ST T, BEMBARRUE
& R O TAIFL B & B Ch ot . 55 26 4
LI7E M-S0 b RISAHS, Hg 6 Wi
EERRE %R LT, oI EE 47
Dighoic.

FEHEM R L LU, FrAECiRRE

ErBbhshEEoZE ¥, XBERH
AR DT ENE &, ERE ORRKEETE,
B R o — R 2 R (EEIEK
10 Ror 11 1)
g4\ N ¥

FEiszB o, 1000 r 1 [FHIEES AR T,
SERANC B BE B RIE O VR ERRRE R R
7oh%, IMTEBRE KIS R OB BRIt
B4 = Lic. T L CHE OISR NZEL
i, BURKRTEREL RSB LEFRRCHR T
BB DA, MEBRERISE LS 28%

Table D  Histological findings by 1000r irradiation

on liver, breast and head.

changes of interlobular changes of
connective tissue liver lobules other changes
: TP g 3 2 |2
=g L=E Sl L8 Blg vw=|SF (5%
52 932 S SiE 48 |0 |50 58
[ VD' © < S | = ";;; = o - bt o
\ ERSPEELIST 808 45y | 22 5
it \ |55 ZL|BE B FEls 5|5 |5E| 8T |28
rabbi g =1%g ¢ = 2
numbex\ RS BT g B g f‘. B S8 =g
‘In the middle zone of liver lobules no-
No. 18 + - - £ | H# + [ — {nstaining portion of nuclei and pyknosis
In the middle zone of liver lobules,
No. 19 H * - H |+ | H M — |{a 1ocalized cell infiltration
the liver cell were atrophic,and the pale
9 — — — o~ ~ —
No. 20 * H i {stammg nuclei were irregular in shape
In some parts of the liver lobules,
No. 21 H + — W=D H DH {features of recovery
No. 22 + +~H | — H o | H O - {pale staining in the portion of nuclec.
some nuclei of the liver cell were
No. 23 + * - Bl B H |- {uregular in shape
No. 24 + + - + [ x] + H | =
No. 25 + + — — | H| + + | -] =
No. 26 + +H + + | H| + H -] -

[ 87 1



-

K

X OB REY R LTS, e 4 BB
LR TEEE Licdh o 180cik, FHiEowRe
ZRZEALASEI R b TRTE L Qv 2 03RS bk
B 100r KXot 300r 1 [EFFIESSHET A iR
LT, 1000r 1 [HFFBEERHOH#F Ok Frmin o 28
(e BEE Thote. BESHERE T, mEBRE
BRI EEERRD 2T b LT, FF
BTN BT, A LE(LORE
RS R B I LTI E T H 0
7-. SEESHEHE G, 1P FREoOFSFEOH
A b BT, Mo 1 BIOHEFNE
LT EE TH ot
588 1000r HaHaR

&Z13E 1@E50r, 20 H RGEGTHES
. HERE

REEBR T, KE 34 No. 27, 28, 29
1| 50r % 20 0 AT IsEse et L.
ERHEIE 2T NE29RRCHEAR IE
29 Rz =T < Th % RIS R RG, 250
500r, 750r, 1000r sk s, MK TS50 &
10 BRI Ei Lic . MAREBRFEORS vIREIL
A 1000 Thotont, 1000r 1 EFFREEER A
B A BRI DEER®RO T2 2 v 7] 3E
DN ENEThH DT
AR T RO AR R ERF TR
Thb.

Table 27. The changes of serum colloid reaction by daily
50r irradiation for twenty days to the liver. (No. 29)
[ _dose and progress| 1, jrraq, | 2501 500r | 750r | 1000r | 5 days | 10 days
——
Sawada’s reaction 1.1 1.0 1.0 0.9 1.0 0.9 1.0
Serum cobdlt reaction Ry Racp Riw Rue - R Rogp R,
17} 571207| 17| 57|20/ v5’ 2001 17| 57|20/ 171 57|207) 17| 571207] 17| 57|20/
Serum ether-gel reaction - | =
o o o o ot o
Modification of ]
Kunkel’s test 3.0 5.3 5.7 8.2 2.4 5.3 6.0
7-Gb quantity 0.65 0.78 0.80 0.93 0.63 0.78 0.81
Fig. 27. The changes of serum colloid reaction by daily
50r irradiation for twenty days to the liver. (No. 27)
9.90.8Rs} -
0.80.9Rs| _, o~ e
0.71.0Ra} T -
0.61.IR3y -7 = —e——— Sawada's rsoction P
————  Sorum cobalt resclion
0.51.2Rp ... ¥-Cb quontity
time.
Totoro med o0 T 7o« Toua - 5 don Todors

[ 88 1



VRO IEB RS K O TS Sus 3R i B3 5 KR IFE

Table 28. The changes of serum colloid reaction hy daily
50r irradiation for twenty days to the liver. (No. 28)

\ws[ b. irrad, | 250t | 500 ¢ | 750t | 1000t | 5 days | 10 days
Sawada’s reaction 1.0 0.9 0.7 0.8 0.9 0.9 1.0
Serum cobalt reaction Ry Ryw R Ry R; Ry R;
1/ 57|20 | 17| 57|20/ 17| 57120/ 17| 57120/ 17| 57(20/| 1/ 57|20/ 17| 57120
Serum ether-gel reaction| — (1 l 0
(-—-)|(—)(—l f—')](—)(—)f—)(—)(—)(—}(—)(—)(—-)(—j (—, f—)l(—)l - (—J(-—-)I(—.
Modification of
Kunkel’s test 5.7 7.0 12.5 9.6 3.9 5.7 6.3
7-Gb quantity } 0.8 0.85 1.16 1.0 0.7 0.8 0.83

Fig. 28. The changes of serum colloid reaction by daily
50r irradiation for twenty days to the liver. (No. 28)

1.20.6R7
1.10.7Rs} SRl
.o . N
1.00.8Rs
"0.90.9Rs |
0.81.0R3 - Sowada's racction .‘.'\ e
0.7t 1Rz} Sorum coball reaction ‘.‘~.,.--"'._‘
........... ¥-Gb quantity
‘ ‘ . ) | time
bolors irad. 20 ¢ 500 750 ¢ 1000~ B dowe s

Table . 29. The changes of serum colloid reaction by daily
50r irradiation for twenty days to the liver. (No. 29)

WI b.irrad. | 250t | 500t | 750r | 10005 [ 5days | 10 days

Sawada’s reaction 1.1 1.0 0.9 1.0 1.0 1.0 1.1
Serum cobalt reaction Rj R; Ry Raco Ry Ryep Ry
14| 571207 177 571207 17| 5/ |207| 171 57{20¢| 17| 5720/ 17| 57|20/ 17| 57|20/
Serum ether-gel reaction —
e o S T ) T O O O O
' |
Modification of i
Kunkel’s test 3.0 6.0 7.0 8.3 5.3 5.5 5.8
7-Gb guantity 0.65 0.8 0.85 0.93 0.78 0.79 0.8
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Fig. 29. The changes of

serum -colloid reaction by daily

50r irradiation for twenty days to the liver. (No. 29)

1.00.8Rs

0.90.9Rs

0.81.0Ra

0.71.1Rs

0.51.2R2

—— -~ —~— Sowoda’s reaction

Serum coball reaction
y- Gb quontity

*Pme

before irred. 250 r

B2AT PR T, ME T= 54 1] RKisH
500r » 750 T MCHHBICEE AR, BEHE
T 5 BB BEARRE % R LT,
IEBRERISCER Y R D1,

FEERFNZE L E LT, BEEE 7YY
v RWoBREoMEMEEE L, HEEod
S DR AL RD B, —FIE T~=257)
v OUFERDI.

# 28 Bl A Tik, 500t » 750r Hkic IR
AREAEX A 0.7, 0.8 3 FHfEERE R L,
HimiE r= 2+ Kisd 250r Mgt X v &
EAREEY, ®500r BB #mvs
FETS Ry 278 Lo ds, BT 10 iz
WiZ Uie . Kunkel 2534 500 r SR ic BEME sk
BAaE L.

FREHEMEZEL E LT, EEREROIE

750 1000 5 dovs 10doys

SR OFHFE O MHRIERE & B OH7HE
R, BREREAROBMEEHOBL AL
o, ZEFRC & FEE oY, FEEESFE
Ddhh.

F2 PN T, 4RISHIRLE B by B
oot

FEEAEM A b LT, FRE R L3
HWEHBoPEEoONMMIEE L, Himcd
FEOBY, FErRdl.

211 1[50, 20 B e BOER 2
B
53R 24 (No. 30, 3D iz, 1[E@50r % 20 H
PR IR it Lo SR, #8530, 31 %
o 30, 31 fic w3 Th b . FIREARAR
FERFTRORERRZER RTINS TCHLS.

Table 30. The changes of serum colloid reaction by daily
50 r irradiation for twenty days to the hreast. (No. 30)
M b. irrad, | 250t l 500r | 750r | 1000r | 5 days | 10 days
Sawada’s reaction 1.2 1.1 1.2 1.0 1.2 1.1 1.1
Serum cobalt reaction R R: Ry Raen Ry Ry R;
17 571|207 17| 57(20/| 17| 57120/] 17| 571207 1/} 57120/| 17| 5/{20¢| 17| 57120
Serum ether-gel reaction —_ ‘
o S O S ) O 5 o
Modification of
Kunkel's test 2.2 2.4 1.7 7.0 2.2 4.3 4.8
7-Gb quantity 0.61 0.62 0.59 0.85 0.61 0.72 0.75
I 90 1}
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The changes of serum colloid reaction by daily

§ days

Fig. 30.
50r irradiation for twenty days to the breast. (No. 30D
'_1.00.8Rs
0.90.9Rst  -——-—— Sowoda's reaction
Serum cobalt reaction ‘/\_‘
0.81.0R4  —eeeeeeee 7~ Gb quantity
_0.71.1R3,
0.61.2R: \
hdion wed  B0r  500r TE -
Table 31.

The changes of serum colloid reaction by daily
50r irradiation for twenty days to the breast. (No. 31)

| —_dose and progress| y, ypaq | 250t | 500r | 750r | 1000r | 5 days | 10 days
Sawada’s reaction 1.1 1.0 1.0 0.8 1.0 1.1 1.1
Serum cobalt reaction R, R, Rup Rxw Ry Rog R,
17| 572|207 17| 57120/ 17| 57|20/} 17| 57|20 17| 5 (20| 1/} 57|20/| 17| 5|20/
Serum ether-gel reaction — |
o o . . o e
Modification of !
Kunkel’s test 7.3 8.2 l 5.7 11.6 4.3 5.7 7.3
E
7-Gb quantity | 0.88 0.93 0.80 | = 1.11 0.72 0.80 0.88
i
Fig. 31. The changes of serum colloid reaction by
daily 50r irradiation for twenty days to the breast. (No. 31)
1.10.8R7} A
,f "\‘\
1.00.9Rs NN
0.91.0Rs S .
0.81.1Rs el
0.7.2R% 00— “Sawada's reaction
Serum cobalt reaction
0.61.3R2 e 7-Gb quemty
S TR T F GIiF TRl 000 - T oo THaor
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FI0HHA TR, mE T3] KEH
250 & 750 r SR ICRE ARG % Lz B
5, MORISCEE LRSI O,

RERRENZ L LT, ERSAREY
IR FBR o b 4% B2 o P TAAIIR IRB & TR %2
#, BERiAol. RARERO—EH T~
STV ORBERLA LR, (BFHEX
1Bam o

# 31 Bl Tk, IRERSH 750 Bt
B, miE 50+ Bisas 250 r #gtis
IV ERREERL, B 750r M4 %
Rk 7 Lo, 45 LS T 5 B ic &
ARG *E L. '

FEAARSENE L LT, ERSARRY
R4S R o S S o FAIES IR & ZERTE a6

DHEFERE D SN, XFFIREORE D2
HEL bt

E -3 S N
FETERB OISR & B E L D
iy, mEBREREROHFEEMR0E/ L
CAREWERLRDILHON. OEBRERGIR

- L T50r HEaike BT ong <,

Ry-Gb il $ 750 r HEMBICREE AT T oMt
%ot

HEHOERICATL, OfE Tz ~~A ] K
J& D ER & ZERIEE AR OBMERTEG L 3R
RT—H LT RMEBRERGCEES T
DIV LT, FEESEIRERCR T
(A2 oV R NVAT B ey

Table E. Histological findings by daily 50r irradiation

for twenty days to liver and breast.

\ changes of interlobular connective tissue changes of liver lobules c;;:;;g

. i [2]

s Ry o o (] | o <1

=g Y l=g ¢ s 3 ! 2

©g J|TS S| & B 2 8 § ', = & R

CBes | SELE LB | B.E L% LELSELES|ELS

gnfo |wL88 | 3% Y 8 18%. | 8%y | T8

sE8 = =72 “re =z w w82 8°%2

i 3= ~ S - o o = o P=) > 3] > | o= =1

rabbit o g8 o% T S & S & 3 « E w = |[a g

number = 8| %E g K 8 i © 3 &
No. 27 + + - - H - H -
No. 28 H H H + |t~ ~H | = -
No. 29 +H + - + +~ |~ - -
No. 30 + +H# _ _ F~H |+~ H+ —
No. 31 H + — - - + - —

Bl RELCLCER

AIEDERFMERIET 5 LROBETH B
TS VRG24, Ml X B8R ER
LcFRERO BT L, nEBREREE
705, FFOREAAMENRIRCR TLFHE EEL
@D T, BnEBEREOEESMHENOLE)
D TUPIVWERHOL. B2 TRIK X %
WBRIESHEEBE LTI WD LE L 1.

100r 1 RIFFEESESHBE R T, nfET 75

i

At RIER—BYCBEE OIS, G
BE%FTh0db20h, MoRECIEE
BRDHON. R LNEBE KIS OIEREEA
TOERENL, FHERFOLE X hXBELIR
RThH27. X0 1EnEBRERGDEE
REL, B 2HERcInE =LK
B2 Ry 2RV ERRIE 2T L. X
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