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Behavioral and Physiological Responses of Juvenile Red Seabream Pagrus major

exposed to Ethanol Seawater
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Behavioral and physiological responses of juvenile red seabream (Pagrus major) to different concentrations of
ethanol were investigated. No swimming and no reaction to touching by a wooden stick was observed at 0.6% ethanol
group in behavioral response, and survival rate was 100% after 5 hours of treatment. Red blood cell count, hematocrit
and hemoglobin levels in plasma were not significantly different among all groups. AST activities in plasma
significantly decreased as ethanol concentration increased. On the contrary, ALT activities in plasma significantly
increased as ethanol concentration increased. Cortisol level in plasma was the lowest in 0.6% ethanol group. Glucose
levels in plasma increased significantly when ethanol concentration increased more than 0.4%. Oxygen consumption
of fish in 0.6% ethanol seawater was constantly lower than that of fish in control seawater from 2 hours after the
exposure to ethanol seawater until the end of experiment.
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Table 1. Stages of behavioral responses in juvenile red
seabream Pagrus major dipped in ethanol seawater

. Activity
St Beh 1
age ehavioral response evel
Fast swimming, Respond to touching
RO . > Control
by a wooden stick, 90-100 breaths/min ontro
Slow swimming, Respond to touching
R1 . .~ Rearabl
by a wooden stick, 80-90 breaths/min carable
No swimming, Not respond to
. . . Trans-
R2  touching by a wooden stick, Partial ortable
loss of balance, 80-90 breaths/min P
Pop up occasionally, Not respond to
. . Before
R3  touching by a wooden stick, Total loss death

of balance, 120-130 breaths/min
R4 Death Dead
RO~R4: Stages of behavioral responses.
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Table 2. Behavioral responses in juvenile red seabream
to different concentrations of ethanol for 5 hours

Ethanol conc. Behavioral responses

(%) lh  2-h 3h  4h  5h
0.0 RO RO RO RO RO
0.2 RO RO RO RO RO
0.4 RO RO RO RO RO
0.6 RO RO RI R2 R2
0.8 R2 R} R} R} R4
1.0 R2 R3 R3 R4 R4

conc. : concentraion

5

offgks AR T A oflA RBCE 0.4%olA]
3.43+0.20x10° cell/pL2 71 =9ka1, 1.0% o)Al
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Table 3. Ethanol concentrations in the plasma of juvenile red seabream Pagrus major dipped in the seawater with different
ethanol concentrations after 5 hours

Ethanol conc. (%) Plasma ethanol conc. (%) Ethanol conc. in the experimental seawater (%)
0.0 0.0+0.0012 0.0£0.0012
0.2 0.139+0.001° 0.189+0.002%
0.4 0.255+0.001° 0.373£0.001¢
0.6 0.385+0.0204 0.413£0.0074
0.8 0.510+0.073¢ 0.686+0.024¢
1.0 0.598+0.001¢ 0.828+0.005°

The values are mean+SD. Means within each item followed by the same alphabetic letter are not significantly different (P<0.05).
conc. : concentraion

AST+= ofghe 50 S7lol| wet F-oJsHA| A4 THE oeE w9 Sl wet ot s
S Aoke Btk olgka2 A7 & 0% HolHA 1.0%- o4 55452 TULE 7P W2 gk
of| A 34.549.5 [ULE 7} =2 2FS LRl 04% LERHT (Fig. 1).
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Fig. 1. Changes of AST, ALT, cortisol and glucose levels in the plasma of juvenile red seabream Pagrus major dipped

in the seawater with different ethanol concentrations. Different alphabetic letters on each column indicate significant difference
(P<0.05).
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Fig. 2. Changes of plasma ethanol concentration
of juvenile red seabream Pagrus major during the
exposure to 0.6% ethanol seawater and the
recovery in the control seawater. Same alphabetic
letters are not significantly different (P<0.05).
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(Duncan’s multiple range test, P<0.05).
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Table 4. Results of two-way ANOVA for the effects of ethanol treatment and elapsed time on the oxygen consumption
of juvenile red seabream Pagrus major

Sources of variation df. SS MS F value
Ethanol treatment (E) 1 21346.945 21346.945 173.260"
Time (T) 5 74088.522 14817.704 120.266™
ExT 5 12000.288 2400.058 19.480™*

#x% P<0.0001

180

160

140

Beginning

120

100
b

(mg O2/kg/h)

Adjustment
60 F :

40 f

Oxygen Consumption

Effect of ethanol *

20

Elapsed time (hour)

"._ 0.6% ethanol seawater _O_ Control Seawater

Fig. 3. Comparison of oxygen consumptions between the two groups of juvenile red seabream Pagrus major
exposed to 0.6% ethanol seawater and control seawater. Pattern of oxygen consumptions was divided into 3 phases
(Beginning, Adjustment and Effect of ethanol) after two-way ANOVA and subsequent group ANOVAs (one-way).
* indictes significant difference between ethanol seawater group and control group within the respective phase
(one-way ANOVA, P<0.001). Different alphabetic letters within each group (ethanol seawater group or control
seawater group) indicate significant difference between the phases (Duncan’s multiple range test, P<0.05).
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