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(a) 5,000 r G430 DAEFFRILI4% T
BN, AEBEKESLT, 5000 r BREOHLE
For: R RBAI2TH T 0% DEFERETRT.

(b) 10,000 r EFEITH T 0% DAEFFHR
LB, FA—RRE RN LR RERI25H T 0%
DEFREZRT.

(e) 20,000 r EEHBISH T 0% D4EfFHR
FRTH, B—EETRN L REE2ETH
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Rt | BR22 | mmraepis® | arsAERLR
(a) 5,000r ( 5.4min) [ 5.4min | 60-foams (3.6 cc)/min | 300-foams (18cc)
(b) 10, 000r (10.8 min) | 10.8 min | 60-foams (3.6 cg)/min. 650-foams (3%¢cc)
(c) 20,000r (21.6 min) | 21.6 min 60-foams (3.6 cc)/min | 1300-foams (68cc)

D EDERERI VDL LREILNS,

(i) ARY A BGEED RN REE L g
CHH L TEFBROEHERED LD, .

(i) 5,000 r BHBEE T2bYL (a) BETIX
BRI ZBIEEOTH B REEL 0 AETERATDH
%25, 10,000 r B XU 20,000 r ASNEECIZ 7
D LY, ARHTABLIEBIHBEACHE L T4
FHMOEER A LN S,

DIEDFREREE 1 KioRT.

Fig. 1. The survivals of the fish, Oryzias latipes,
after irradiation (5,000r, 10,000r, and 20,000
r). And then coal gas was babbled during the
irradiation in the water with 60 foams (3.6
cc) per minute.

(a) 5,000r irradiation; 300-foams
(18 cc)coal-gas/5.4min.
(b) 10,000r irradiation; 650 foams
(39ce) coal-gas/5.4 min.
(e) 20,000r irradiation; 1300-foams
(78cc) coal-gas/5.4 min.
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Fig. 2. The survivals of the fish after irradia-

tion (10,000r, 20,000r). The coal gas was

babbled for 1 minute long at initial phase

during the irradiation in the water with 120

foams (7.2 cc) per minute.

(a) 10,000r irradiation.
(b) 20,000r irradiation.
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(e) 10,000r (10.84) |M&4$HsE o £5010. 84 120&3.(7.2 cc)/4 | 13007 (78.0cc)
(f) 10, 000r (10.84) g Rk #F A @ & it L
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L7=3Ai1, MSE30H 0 &R I1340% Th
5.
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B0HICB T TEEFRN 0%:4 5.
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TAFHHPERET 2MERBZED LS.

(d) RO 5 4 ilSE A%
4HZITICT TIZ0BOEFRELD, FOH2
HEZIET L 20728, DI 4T, 0
Tz OHWRD HICLMEAERIET L, BERTEEL ko7,

(e) MmFEREMoLIMchz v ESRETo
TREBREE T, WRAE2RERMLIAN 2EEATES
L7

(£) mWBHORRFio-WREAI25H AR
BB 0% ED2T 5,

HE143 XU 245MESEET b b@), (b)
TEETIX, SERBACIE L T b M EFIERDIE
BRAbNS, I3 U0 450 LBKE1T
o7 (c) BETIE6 HI CI265%DEFRERL
TWw3R, FOH21H 3 Clx —VC D FETH b 7%
{, 2ENBBUIELET 2 088 INT 26" %
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3,
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Fig. 3. The survivals of the fish after 10,000r X-
ray irradiation in the water babbling with
different quontities of coal gas. The time requ-
ired to 10,000t irradiation is 10,8minutes long
at initial phase during the irradiation in the
water with 120 foams (7.2 cc) per minute.

(a) 1 min. long at initial phase during the
irradiation,

(b) 2 min. long at initial phase during the
irradiation.

(c) 4 min. long at initial phase during the
irradiation,

(d) 5 min. long at initial phase during the
irradiation.

(e) 10.8 min. long i. e. for all time during
the irradiation. '
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(c) 10,000r (10.84%) |M@4drsm o530 4 40| 120507, 2 co)/ 5

480453 (28.8cc)

Z? (a) BT, MIEE%6H 3 TIlz35%0IE
TRBDY, LDEAITHEETEL 0L LKE
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(c) REEMOBIH4SM, TabbRH
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¥H5B. 5 HMBI4H F TR T B 0N
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VIR A REENR A bR, FOBE-—FOHIR
FECFEATD b, 20BE» SBHRFETTS Y
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FEE AR AN E 20T B, BRI
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Fig. 4. The survivals of the fish after 10,000r
X-ray irradiation in the water babbling with
the same quantity of the coal gas (4 min.
long, 480 foams, 28.8cc) at different phase
during the irradiation. The time required to
10,000r irradiation is 10.8 minutes,

(a) babbled for 4 min, long at initial pha-
se during the irradiation.

(b) for 4 min. long at middle phase.

(e) for 4 min. long at terminal phase.
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Fig. 5. (A). The two different survivals of the
fish given in the water with 1300 foams
(T8cc) of the coal gas. (a) Survivals after
20,000r irradiation (21.6 min.) and the coal
gas was babbled during the irradiation in the
water with 1300 foams (78cc) for 21.6 min.
(i. e. 60 foams per min.). (b) Survivals after
10,000r irradiation (10.8 min.), and the coal
gas was babbled during the irradiation in
the water with 1300 foams for 10.8 min. (i.
e. 120 foams per min.). (B). The two different
survivals after 10,000r, irradiation, The coal
gas was babbled during the irradiation in the
water with 650 foams (39cc) for 10.8 min.
(i. e. 60 foams per min.)(a), and with 600
foams (36cc) for 5 min. of initial phase dur-
ing the irradiation (i. e. 120 foams per min.)

(b).
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Effect of X-ray Irradiation on Oryzias latipes under Different Conditions
5. Effect of coal gas

By

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

The materials used were fresh water fish, Oryzias lastipes, and each group consisted
of twenty fish.

The effect of coal gas on the survival of the fish was tested,

The fish were held between two pieces of nylon gauze which were placed 1 cm. deep
in water, into which coal gas was bubbled through two small tubes during irradiation.

Under these conditions the fish were irradiated with X-ray (200 KVp, 25 mA, 1.0 mm Al
filter, 20 cm. distance, 922 r/min). Xray doses used were 5,000~20,000 r.

The following observations were made.

1) The protective effects of coal gas were recognized when a small quantity of was
bubbled through the water during irradiation in any dose range.

2) When the quantity of coal gas was increased, the protective effect decreased
gradually and increased radiation injury was observed when overdoses of coal gas were given.

3) When the total quantity of coal gas in the water was the same, the survival time
of fish given much coal gas for a shorter time was shorter than that of fish given coal
gas gradually for a longer time.

4) When the coal gas was bubbled through the water for 4 minutes during the initial,
middle or terminal phase of 10,000 r irradiation, the survival curve was diphasic, i.e. early
death and delayed death were observed. The survival time was shortest when the gas
was given during the terminal phase.

These findings suggest that a little coal gas during irradiation has a protective action,
whereas excessive coal gas causes increased radiation injury or a sensitivity reaction.
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It is believed that the mechanism of the protective action is the tissue caused by car-
boxyhemoglobin, while the mechanism of the shortening of the survival time is the increaesed
radiation injury due to both the inhibition of the respiratory enzymes and the increased
sensitivity.

This problem, however, is probably more complex.

—116 —



