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The Influence of Massive dose Irradiation of Co-60 to the Mammal
2nd Report On the Microscopic Observations of Irradiated Organs

Hiroshi Kurosawa, Hiroshi Moriya, Noriko Agari and Shiko Takanashi

Dept. of radiology, School of medicine, Toho university.

We are now studying on the acute death of the mammals through the irradiation of massive dose of
Co-60.

Weresearched the microscopic findings of 10000R and 30000R. whole body irradiated tissues. As
the experimental animals, we used 10 male guinea pigs in each group. Examined organs were sapleen,
brain, lung, lymph-node, skin, testis, liver and bone marrow etc.

Results obtained are as follows.

1) In almost all tissues, main findings in early period of irradiatin were hyperaemia. Partially,
cell degeneratons could be seen.

2) DNA and RNA contents decrease remarkably in liver cells.

3) But, the definitive conclusions to the acute death of guinea pigs could not be seen in our micro-
scopic research.

4) We have supposed that neurophysiological and histochemical reseaches are neccesary to find out
the cause of the acute death as the further study.
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10,000 R fEEI e Dose rate |35 1 LR L <,
4,2%x10'°R/h, 30,000R FBHEED i3, BRI
SV, RRERRE O BfEL fhofeo ¢, 7.6X%
10R/h } L #-. Dose rate #ZFH3 533, AT
L& #EY0HETRWEIZMRTH HH, 10,000
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L, GEIMERT) i, BEHRTHE, 6B
EHX W LEAY, 2FB0RHEPMCET L.
30,000 R BHEECH Tk, BHETEL, X
W, RTERL ) 2OCREEEENREBL,
bicd, MmmAEE, BFEERE Lich, BEHE
%, 305 ~T0r D EFFET Lic. AR T
10,000R fBAHEE R b, EZEX VIETEDHORE
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10,000R , 30,000R R4 FF#a U, Filus E
0. HEEHIEL, Vv <IRRPSREEIZEEE B D b
naM, ZELWEM b £ % 0i31,0000R 24~30
FElofiRcH % (Tablel, Fig.1) .

Table 1 Findings of spleen

I )1_ 0X10‘R Swelling of :::iioﬁe%';ne' degeneration | developement giant )
irradiated retlcc;:lllum lymphoid 2efn%::mmal ;:g macropha- | 27 hyperemia
group follicle k

just after~1/, h - 4 — — -+ +

6~ 8 h + + | - - _ i
24~30 h £y : # | - _ N
1) 3.0x10'R irradiated group
b - + - — -+
1h = + + - — =
Table 2 Findings of brain
i OR | SR | Farenchyma | ration | Memorthase | byperemia
just after ~'/, h ‘ o= — — ‘ — _
6~ 8&h ) %= = = ‘ == =+
u~30b |+ + - | o+ 4
1) 3.0x10‘R irradiated group
i/, h — i + - - -
1h | - + = + +
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Fig. 1 Spleen: 1.0x10°R, '/,h after, cell (Table 2),
degenerations (H.E. stain)

3 Nififiek
FIRESE, 3 Hieo < i i B O Fe 1 ¢
. TN, MENOMEETHS . 10,000
RIS RF24~30Ms R OB IR & 1o 5 &, ifigs (&
BT S . HE ) U o S Bl
dhb. (Table3) (Fig. 2 )

4) U v

10,000R, 30,000R JESHBESL, Fifn A% §eb &
v, HfESEHE 2 Blgg Xk 72, 10,000 R IR G

L REEIRGE & 3k, Mok, Zeid Bl
hu&kﬂé.ﬂﬂ@@immﬁﬁm%bah&
W, (Tableq)

Fig. 2 lung: 3.0x10°R, 1h after. hyperemia 5) ER
and hemorrhage (H.E, stain)
10,000R, 30,000R MAHFREILFEIM #3 3 2 H i
fo. X, —#o BRI T, Mk g
B hion, ABEOMBEC, BSHE MR
I X BT R OE 1L B bkt (Tables)

(Fig. 3),

6)

RESZ DB AR, B 0L b a T
LT\%. 10,000R FESHEE © 12, Afz];,g LTHE
i, AR OZEME, BHEEH X v R, W
el & S Ok, RSRE, RS IRE Y, ﬁl”ﬂé{ﬂb’?ﬂﬁ’k'

- : : - EhR LT LEEDFAET D . TR o
2) K4 24~30MEIRECBIL TV % . 30,000 R IESH I 72

WEESE, WL —&HIIoRRT, ®wT TiL, &L LCoRm, Mo s
FMAFR D B e, Hp/ES Bilmd FEL 4% (Tableg) (Fig.4).

Table 3 Findings of lung

1) | | | | " [ Swelling of | atrophy ol . | |
1.0x10°R hyper- | hemor- | edema in | edema of | bronchial lymphoid | hyperplasia | Pneu- |
irradiated emia | rhage | alveoli | stroma vascular | follicle in | of stroma | monitis
gowp | | wall | stroma | u
just after ~1Lh | | 4 + - ‘ + = | =] -
' = |
~8h |+ | # |4 3 oo+ | - +
| | |
I 1
24w30 h | + i + i + ! + ‘ | ‘ + | + ‘ + ||
J[) 3. OXI(J‘R |r1admtcd group
— S — S I v I ) o
| Wb |+ | + | £ | = " = - |
| '___ |
| s [+ [+ 2 [ | - = -



1176 HAR 2 R e S MEE M2 W95
Table 4 l'mtlmgs of lymphnode
) | — i . S
1.0x10*R [ hyper- | hemor- | I {ells_ R B J‘hy_p-erpfl—
irradiated emia | rhage | .0 | Cellin i v o | | :B.t-‘.ilall e
group o rophya | swelling | vacuole | necrosis | stroma )
just after~'[, h | + : = | + .. — ‘ = \ = ‘ -
6~8 b | + | - W= | - = -
; i |_
|
24~30 h + - H# | + + ‘ o ‘ -
I) 3.0x10°R irradiated group
1;2 h + _ | 'l_ ‘ i | — ‘ i i

Table 5 Findings of skin

Fig 3. skin: 1.0 10°R, 8h after, swelling of epi-
thelium and cell infiltrations (H.E. stain)

D] [ "cell deg- | subcuta- |
1.0x10*R | hype- [tl}“‘kmg eneration | neous |
irradiated | remia |;) leplt of epithe | cell in-
ngl:l_]? - | _____1@ 'UT lium filtration ‘
ust after | N A
Jamalert 4+ | - | & -
6~8h | + | — | =+ - |
~30 0 | E | + | =+ — i
1) 3.0x10°R lrradlated group
Lh | + | — | £ | - : s
| -. | | el & ' o
1 h _|_ _ | + _ | . y “ _‘ ,tr
S DAY I - Py ’ ; ’ lmﬂl
7) I Uffﬂﬁkﬁi EEL, X, 6~8 ﬁfeﬁ BELLEE, —ibHim
iy, g <o RS BESh bEFE L. Al y, FRL <, ik,
%. 10,000R BHPACH T, £EMOFRMY, & 280, SEIEHMEHEIRRE & S HER L, A RIMET
Table 6 Findings of testis
I )I‘OXI(}‘R | Cell degeneration |h hemor-
irradiated | Sertoli Spermo- | Spermi- | S a- N yperemia| |
group el | S}Eore _ [ _c_)gyte tc]ie;tr: ‘ Spezt_ljc_lml ____-_-_n_age |
just after~'/, h l - ! ae l - ‘ . | - | + ==
| 1 | | |
6~8 h | — | + + | o+ i - |+ | -
| ! | |
24~30 h ! - | # | o= | - | + | = |
]I) 3.0x10'R irradiated group
', h - | = - ‘ - -] + | -
1 h I N D + | -
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Table 7 Findings of liver
B I ey e - m : —
1.0x10'R hypere- i hemor- | ____wer G2l _ T E‘XPC‘I}I' |
irradiated mia | rhage | elli » =l r ¢ | mitost [ "S:&_‘ 0‘
 group i | swelling : vacuole ! necrosis | at | mltos_\i. ___s_l_o_ma
just after~!/, hll + | = I + - - . | - |
| | _
6~8 h + | + + + - - 1 %
| 20~30 n + + + + + | - - +
) 3.0x10*R irradiated group
1 ] —
l 1 h | = + - - - _

Fig. 4 testis: 3.0x10‘R, 1h after, cell degen-
erations (H.E.stain)

(187 el ald b AT B . 30,000R
MBS TR, B —iBic FE4iia o i p it
Hhvte. (Table7)

MR D H B A BI5A 5T 5 % IFfiac -
W, Bifiggets (MLP.Jutn, Feulgenyfifn) 7tk
IZ&h, DNA, RNAHEX#@Z L. DNA
oW TiL, 10,000R B BRI YT, SRR
MIREHB 18 TH B2, BEHRROF DHB O
[EIREE & S B3 % . 24~30IFEBECL, #9940
Z6\ T % . 30,000R MRSHHET B Ml Bl
Mo MERECH %, (Tableg (i)) (Fig. 5).

RNAEZSWTIL, BEEROL o0 bb5HE
1%, #980%TH A, 10,000R BHEECIL, B
BHESE~ R T, BB oL ook
WHEENREL e, FBEkC, Z o

—3a—

| H

Table 8.1 changes of DNA in liver cells

D10=10% irradiated C I normal cell B2 abnormal cell

100;% group
jﬂf-
| :
¢ control  justafter~15h

2010 irradiated

100:% group
sof
% ﬂ
/ o ./_r/
0 Z 2
Lsh

(Feulgen stain)

Fig. 5 liver: 3-0x10°R, !/, h after. Swelling of
cells, fall of dyeing power and appeara-
nce of abnormal cells (Feulgen stain)
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Table 8, (ii) changes of RNA in liver cells Fig. 6 liver: 10x10'R, '[,h after, Swelling
of cells, fall of dyeing power and decrea-

D) 10x10% irradiated 1 intre nucleer ©23 intra nuclear

10009 group RNA granules RNA granules se of intranuclear RNA granules (M.P.
none or single pf ural stain)
cantra.f. Hfmﬁ‘er'-/fh 6~ 8Jr M~ Jt’?h_
N30%10% irradiated
100-% group
S0
7
7 7
, 7z f,":|
Y A 'h
(MEstain)
Table 9 Finding of bone marrow
D i — sacleated T l 5_.___5
| 1.0x10'R | giant nu- ‘ myeloid red cell or ke S e |
| irradiated | cleated cell | cell 'srlamu](}C\te | lymphoid | hyperemia | c%{jﬁf:l |
group ’.- I IS A S B It
just after~'/, h 0 1.5 42,5 56.0% |+ |+ |
6~ 8 h 0 45 | 835 | 420 | + +
A ; [
24~30 h | 1.0 40 | 695 | 2.5 + | 4
Il) 3.4. 0)’ {)‘R |r|ad1ated gloup
b - 0 3.0 $.5 | 515 | 4 o+ |
) | |
/ | [
1 h 0 ; 3.5 51.0 : 45.5 I + I + ‘
I'ig. 7 bone marrow: 3.0x10'R, '/, h after, Sw- 8) ki
elling of cells and degenerations of cells par- SRl A BB L7, 100 R IS4 REC

tially (H.E. stain)

BC, ARRIMER, VoM, Wik %

L, MY %, 24BEI#L, TREHERED

RIESCien . SIS EL T, S AR iﬂ?@
. _ e % . Ak & UC oMz

- 30,000R JEAHRF S, KAk FIER IR o HMifias }ﬁl&

“ 5 ML, 1ML, ) Vool o R, Bk

R DARRI MO B A RS (Table9) (Fig. 7).

;';‘ Y ‘F * 9) B, O, Ok i, ABIZEINIR

Py By e i, Hrc B b it ot BlEhic T,
_ Bl s LTS o T ETHD.
3’: 2z Al ade® o v e &

2%, 30 OOURFﬁﬂﬁ:T 3, ZIEREEOB LL, ey b Co-60 10,000R , 30,000R
[aEEn 5. (Tableg (ii)) (Fig. 6). DA B RS A N, MRS R o = BT Elic o
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W, BBREZ T o, kBN i
Tl w Efk &3 5ET OB FELI-.

e, FFREC RS Cik, Mg & BEEEL Ty B 58
FbHok. X, %< OEMCRT, BEHEELY
CHROTF, HIaZHE, B Sz gz
LENHE, BHiCw, MRS OB RS 5
hic. LB, MlOXREn—EL, B8k
FHBRBENTRETH B ow T, g,
ﬁWQﬁ&%iﬁkaDNA,RNAOﬁﬁé
fT7e\, DNAGROREMIHER A, R
NADEEOETBET IS e T 55
M,

BFL, Pl o fac it < 4, 3683 5 212,10, 000
R, 30,000R BB D HBa AT, Fas & ke
DIRTHHL3FETHy, Hb, FRLI
e, FBRECHEMEL BoTEuE, LA
10,000R fRUHFED24R T R > 553, LgRE -1r
LB\ EWSHTHB. L Lb, ELEY b o
RIREIROIEC DERH, BWEEZCH% L 0
&?5&6w,§%%ﬁmRﬁ%ﬁ®ﬁﬁﬁ%§
ERELETHD L\ 5 HpEESh D . A
DEETIL, T OBWEXFERT 5 RLIIE LR
Dot EEEDIIE L\ 5 ERFTRARD b
DRI R T, —EoFsim, FEEES bh
HELTH, BMHDOIHE L b~ EFF EILRER
ShTwisy. &R, AEFRLEE L HiiEc
3, BRFEORE & T 018 577 Rizis » 3L sk
DI L BROTEL X VETH D . R,
P, ¥ 2 Y 7 0B 0 Eo T BEL AT
H5 Db, FAEORBATIRETHS . ks
B S, FicBFEMEIERCSEDIE, Mo
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BAZEAL D T X b RBIATAE TH B H b Al el
L, X, FEEBEENOSTOER, 528, &
BAELENOE NS, BEFH 2, Boh s
%%hf,thEDEK%LT,%ﬁ,&&fﬁ
FRLETTETHS.

V & =

%Y Mz10,000R, 30,000R &5 BEA 4T
e\, MRS, oW X iR .

1) Ko T, BRI A E
FET BB Ui, — 8 MiaZe: &
biic,

2) X, FEOMDNA, RNADSEET
PNHEEShBFTRAE bR,

3) BFL, ErEY FOARFEEOERE D
15 2 RTER) DR RALE A WA R IR o T

4) FECEROBERCIT, Fre iRy,
HBECFNOE X ) OERIDETHD LE 2
bih.

(R oEEw, BB, 4 4#22EF FEE B
FaBacRTRELE, )
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