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Abstract: The effects of ionizing radiation on marine creatures have received increasing attention. In order to in—
vestigate the effects of ionizing radiation on the growth of juvenile Pseudosciaena crocea, an important aquatic com—
mercial species in China, ’Co gamma-ray external irradiation with different doses (0, 4, 8, 16, 32 Gy) was em—
ployed in this study. Then the survival, body weight, body length, antioxidant capacity and digestive capacity of
this species were observed and analyzed in this study. The results showed that different doses of y-ray irradiation

had no significant effect on body weight, body length and organ index of juvenile Pseudosciaena crocea. The stimu—
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lation/inhibition performance of other growth features was present to be significantly different during the whole in—
cubation. The significant promotion effect was present in the early stage of the low dose group of irradiation and
tended to be normal following the incubation, and inhibition effects and irreversible body damage was observed in
the medium and high dose groups. The results can shed light on the future study of the radiation effects on marine

organisms and the development of environmental radioactivity safety assessment in the coastal waters surrounding

the nuclear power.

Keywords: ionizing radiation; Pseudosciaena crocea; biological effect; growth

o

(ICRP) 2003 91 §
) 2007 ICRP
=1, 2003 (
» o« “
7 2020 »
B4
Bl, 2011 3
20 50
[61 . .
m
20 70
181
91
(OECD)
[10]
[1142]
<DNA ;
[13]
(Pseudosciaena crocea) (Os—
teichthyes) (Perciformes) (Sciaenidac)

(Larimichthys)
60 m
8.6
><104 t (14-s)
[16-17] . .
(18]
Y
Y
1 ( Materials and methods)
1.1
(15£35) g
(12£3) cmo 6 30 (200
L ) 30 do
( )
27%o0+1%0 pH 7.8 23+1) C-
12h:12h 004 g
24 h o
1.2
: UV-1800BPC (
); H1850R (
); DW-HL388
(
)i F-10 ( );
HWSI12 (



€) (Re)e

1 Ty 201
); SF 2000 ( R C,-C, 100%
= X
); EX 224 ( Faxw, °
C ) )e Ry C,
(SOD)-~ (GSH)~ (8) G, (g) n
(T-AOC)- (MDA ). ()W,
(AMS). (Trypsin)~ (2)-
° “)
“Co : o 01g
1.3 ;
1.3.1 10% 2 000 r*min” 10 min
~ SOD+ GSH. MDA. T-AOC.
5 25 0-4.8.16.32 Gy AMS- o
° “Co o
0.8 Gy*min™ - 1.3.4
5L 5 SPSS 25.0
° o i
AY t
10 4 N ; P>0.05
12 ¢ 0.5 P<0.05.P<0.01 °
h o
132 2 ( Results)
0.1.4.7 21 “Co
3 : 60CO
; N (D
A ' 45+
. —a— 0 Gy
404 |--o- 4 Gy /’
1.3.3 35- »__A_;_ 8 G}: //
(1) ¥ 16 Gy .
304 [~¢— 32 Gy /"/ 4
° ST 25 ’
M=
H £ 201
2 . RS
15
2) )
10
5_
[19] 07
0 2 4 6 8
) i fil/d
[o = W X100% Time/d
o, W, 1 “Co
(g W (g)- Fig. 1 Mortality of juvenile Pseudosciaena crocea after

irradiation with different dosages of *Co



14

202
a aA b
aA
.i\ aB
S
2 LA A N
; aA Be3 beAB —
= abAB aA —aBC . %!
. hC dD %D L
o BN
g bB E N
g o0 & aA
7] © i aA
— ; '1
s ) /el -
Time/d ¢ Time/d . d
-B
o aAB = b
g bB AB 2AB g P
g = bA _aAB 8 hB
& aAB N[ anaA g b i
;'D aA | 2AB KaB  aA % aA A Y
S hA E abA
3 < A i aAB aA N
<| g 61 2 % NijabA AB __% aA
—~ aAB
= 4 5 P
2 -
T T T 0 T T T
‘ 4 7 0 X 7
Y EA Fsfal/d
Time/d Time/d
2 “Co
1 SOD , GSH , T-AOC y MDA o
, P<0.05,

Fig. 2 Antioxidant indicators of juvenile Pseudosciaena crocea liver tissues after irradiation with different dosages of “Co

Note: SOD stands for superoxide dismutase activity; GSH stands for glutathione content; T-AOC stands for total antioxidant capacity level;

MDA stands for malondialdehyde content. The upper-case letters were compared with the blank control group;

the lower-case letters were compared with the same group at different times; P<0.05.
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Table 1 Effects of time and dose on weight and length
of juvenile Pseudosciaena crocea
Indicators
Factors
Weight Length
) P<0.05 P<0.05
Time
P>0.05 P>0.05
Dose
&
P>0.05 P>0.05
Dose & Time
1 P<0.05 ; P>0.05 o

Note:P<0.05 indicates that the difference is significant; P>0.05 indicates

that the difference is not significant.
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Fig. 4 Amylase (AMS) and trypsin activities in juvenile Pseudosciaena crocea intestinal tissues
after irradiation with different dosages of “Co
Note: The upper-case letters were compared with the blank control group; the lower-case
letters were compared with the same group at different times; P<0.05.
2 N
Table 2  Effects of time and dose on antioxidant indicators and digestive
enzyme activities of juvenile Pseudosciaena crocea
Indicators
Factors
SOD GSH MDA T-AOC AMS Trypsin
) P<0.05 P<0.05 P<0.05 P<0.05 P<0.05 P<0.05
Time
P<0.01 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05
Dose
&
P>0.05 P>0.05 P>0.05 P>0.05 P>0.05 P>0.05
Dose & Time
1 P<0.01.P<0.05 , P>0.05 B

Note: P<0.01, P<0.05 indicate that the difference is significant; P>0.05 indicates that the difference is not significant.
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