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Fig. 1. Comparison of the survival curve after

irradiation the fish kept in fresh water with

adapted in salt solution(3.5 %; NaCl 3.32 9

KCI 0.09%, CaCl, 0.09%) throughout the ex-

‘periments.
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Fig. 2. Comparison of the survival curve after
irradiation the fish kept in fresh water with
adapted in salt solution (1.58% ; NaCl 1.5
%, KCl 0.04%, CaCl, 0.04%;) throughout
the experiments.

—:in fresh water
-+t adapted in salt solution

10— ——
» . "E‘.... _\_\_\
3 o =
g R
e .-
5 g
20 30 40 50

St
f=1

T 50
*R:Hﬁme after irradiation (5.000r) 9%

¥ &
I T
5 ™ B
[%2] e _\
0 . 4 b GEN ]
IR NN JUUN:
Time after irradiation (10,000r) y

BlE, 1), DELL0B/VHELMEIZE T
BREDZIRD LA,

4. B B

3. 5%MARFD A ¥ F DEFERER k Yok =

— 0§ —



TEA344E 4 A25R

NEZHELTAD L, HLRAZARADDLA

3. Thbb 3.5%EKDH CILRHERIRCE
TT53D LB T2I0LICLST, =
FAEOHERE LTREND R, —Bkhand o
EZDXS RZAECHER T RT 2 & A (A
DY DTHDTI,

1. 58% KD b DX ZARMED gifR i 72z L DL
EEEORBEMEEDOHRERT.

EDBmEZEBLTAS L, B X 35K
VRS OBFERBER LRSS, BEAIEEL
P2AFATIIEDHZHDOREEE W THbRT
FBDIIZFE LT, kot D TEFNS DA
—ERRIDEIT—FE T 2o THbh TR B D Tik
BehtEBEIALND, E2TEORRIICIZL L
PO ORI BLEILNS, F AN
3.5% Kb IR S 2 uER L b h B a8,
Weakrhd 5121, 58 % B R T SEES N,
FTADLYIKPTIE A ¥ HERVERT 3 HSHR
WA WS LRI BB B Iz L AN
REOBAEY T ~THEDIEL 22 THbbh
S WBAKBICEE L A7 A0RBBRTIEZD
FEIRARCHEL I ICBEE NI N353
FrcEfELTwd, LadZoREOSEOHRE
initiation 2 5B\ E 3 BHFE X — 2 Tl 2w
WS ETHB,

WA A 7 B ENGEIS T 5 72 DI 1R
D2 TVeb w54 - RBOELTkT T
B 53—k ERERPIZ AN S WA,
MERBEE W ER L, #E#%0 &k LT
BAEROBIUKBRGBITOND 2 L3N TH S
S0I0.1D TR F O EER T2 AkED B
activate & 3 radical B4 h, ZDZ &R
BT ETELDBLEILNS, ThEK
SVCARBRTCEBIRE Wt ZiAbn3b0 (F
LZhbEAKFOD D) CTHREENMET T3 L1
o, ZhAFAaRERCANLNT 2 &
kO T BB I RET B0 A L,
D E L E(LR BB, FORMEIX
AT B B 3 HEIIGH G D FREE M 2SR s S L
THePDELLNTHS I, Btk i

97

POKRDHD L b MBKSERKTHS L Eb
MTeBD, 788D 1+ v OEBNI HI1238
BEDHEDH TIERERZ VL3 TH B, &
LICHRAGEIG £ & A O 13 15EE chloride
cell D2 5519, Z ORI T % BV %
HL, HEBCHLTED L 3 28R Loz
DWTHEARIF 2 RS-0, FEA RO
BROCBERER S LIEILAA ., H DML
K CIRFE 2 DEEERET B2, KD B ik
MR D b O D AR IR ZHEMEC 20 2B 3
EERETI RS THS.

URAZHRE X KD b O DA A7 ks % 512 1y
Bz, HARPORMCIET Lz 02 BRok L

CHRIZEC L b O0BEHRAD F L BT 3

&y B2 EREREID O CLBIEER (Tabb
BEEDREE) WX 2% T - L sk
v, (FIRBR). HOTEKERCROEE:
SN BRI, PHIBGEREASEE 2 7 0 Gl
TERLEWIZLETHSS,

Fig. 3. Comparison of the survival curve of the

fish in salt solution except the early death
with that of in fresh water.
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Fig. 4. Survivals of the fish in fresh water after
X-ray irradiation with different doses,
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Effect of X-ray Irradiation on Oryzias latipes under Different Conditions
2. Radio-sensitivity of the fish in salt solution or in fresh water

By

Toyohiko Fishida
Department of Radiology, Kyoto Prefectural Medical Collage
(Director: Prof. G. Goto, Prof. H. Kaneda)
Department of Biology, Kyoto Prefectural Medical Collage
(Director: Prof. Y. Nakao)

The rado-sensitivity of the fish Oryzias latipes domestcated to live in salt solution
(concentration 3.5%; NaCl 3.32%, KCl 0.09%, CaCl 0.09%) as long as one month was
compared with that of fresh water (i.e. in natural condition).

Each group contained twenty fish which were irradiated with varying x-ray doses of
5,000, 10,000 and 20,000 r (physical condition; 200 KVp, 25 mA, 1.0 mm Al filter, 16 cm
distance, 1440 r/min), and the mortality was determined.

Some of the fish in salt solution died in the early phase after irradiation (within three
days) and the remainder died later (in one to two monthes), that is, the survival curve
was diphasic. The early deaths in these groups were proportional to the dosage. Nodi-
fference was observed in survival time between the fish in fresh water and those in salt
solution.

2. When the salt concentration of the solution was decreased to 1.58% (NaCl 1.5%,
KCl 0.04%, CaCl: 0.04%) and the fish were irradiated after one month of domesticaticn in
such liquid, the survival curve was no longer diphasic as mentioned above, but monophasic.

From these experiments it can be suggested that there are at least two mechanisms
concerned with the radiation death of fish. While in frsh water, these two mechanisms
may appear later at the about same time as the reaction of death of the fish, whereas in
salt solution one of them may be accelerated. But what these deaths concretely mean is
not yet clear. Some consideration is given to these mechanisms.
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