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Tab.1 Primers of NKA al and internal reference
gene in quantitative PCR

194 R FIYFHI(5-3")
primer name primer sequence (5'—3")
NKA al F: GGGACAAGGATATGGACGAGC
R: TGGAGAAACCGCCAAACAAC
P-actin F: CTCTGGGCAACGGAACCTCT

R: GTGCGTGACATCAAGGAGAAGC
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Tab.2 Serum osmolality and ionic concentrations of juvenile hybrid grouper (Epinephelus
lanceolatus 3 x Epinephelus fuscoguttatus Q) in different salinity

n=3; ¥ +SD
—_— B salinity
AVR item
6 12 18 24 30
N=INEN
11358 5 [ /(mOsmy/kg) 355.04£3.27° 366.5+5.31% 375.543.68° 380.0+5.94° 382.0+£5.71°

serum osmolality

Na'/(mmol/L) 149.79+4.32° 156.13+3.88" 158.28+5.34° 158.09+3.65° 154.83+3.98°
Cl"/(mmol/L) 127.35+1.36° 135.97+1.39° 138.18+2.01° 138.40+1.88" 141.01+£2.25%
K*/(mmol/L) 4.85+0.21 5.09+0.15 5.61+0.12 5.95+0.18 5.39+0.20
[NaJ:[CI'] 1.18+0.02 1.15+0.01 1.15£0.01 1.14£0.01 1.10£0.01
T AT R Sk 3R 4 ) HA (i 35 22 5 (P<0.05).
Note: Different letters in the same line indicate significant difference among different salinity treatments (P<0.05).
*3 TRBESKNBEEMSFRE
Tab.3 Osmolality and ionic composition in different salinity sea water
n=3;x+SD
ELEE salinit
{845 parameter = Y
6 12 18 24 30
\‘& b n
BB/ (mOsm/kg) 155.5+1.82 333.042.58 541.0+3.39 711.5£5.98 938.5+8.65
osmolality
Na'/(mmol/L) 72.77+£3.68 175.92+£2.98 285.54+7.24 370.71+£5.39 465.43+8.36
Cl'/(mmol/L) 74.22+3.21 193.09+4.35 309.59+2.56 431.36£3.98 539.80+4.25
K*/(mmol/L) 2.11£0.08 3.414+0.12 4.87+0.09 7.63+1.10 8.93+0.98
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Fig. 1 Relationship between ambient water osmolality and

serum osmolality for juvenile hybrid grouper (Epinephelus
lanceolatus & * Epinephelus fuscoguttatus Q)
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Fig. 2 Gill Na"/K'-ATPase activity of juvenile hybrid
grouper (Epinephelus lanceolatus & % Epinephelus
fuscoguttatus Q) in different salinities

Different letters indicate significant difference among
different salinity groups at the same time (P<0.05).
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Fig.3 NKA ol gene expressions of juvenile hybrid
grouper (Epinephelus lanceolatus & x Epinephelus
fuscoguttatus }) in different salinities

Different letters indicate significant difference among
different salinity groups at the same time (P<0.05).
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Fig. 4 Oxygen consumption rate of juvenile hybrid
grouper (Epinephelus lanceolatus & x Epinephelus
fuscoguttatus @) under different salinities
Different letters indicate significant difference among
different salinity treatments (P<0.05).
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Influence of salinity on osmoregulation and oxygen consumption rate
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Abstract: The effects of salinity on osmoregulation, gill Na'/K'-ATPase activity, gene expression, and oxygen
consumption rate of juvenile hybrid grouper (Epinephelus lanceolatus 3 x Epinephelus fuscoguttatus Q) were
studied. In experiment 1, juvenile hybrid groupers with average weight of (162.5+12.1) g were exposed to different
salinities (6, 12, 18, 24, 30) for 10 days. Serum osmolality and ion (Na", C1, and K") concentrations were deter-
mined. The results showed that serum osmolality and Na', CI", and K" concentrations increased with increasing
salinity. Serum osmolality and Na“ and C1™ from salinity group 6 were significantly lower than those of the control
group (P<0.05). There were no significant differences in the [Na']:[Cl"] ratio between the groups (P>0.05). The
isosmotic point was calculated as 365.95 mOsm/kg, corresponding to the osmolality of the ambient water at a sa-
linity of 12.75. In experiment 2, juvenile hybrid groupers with average weight of (26.4£2.7) g were reared at dif-
ferent salinities (6, 12, 18, 24, 30) for 30 d, and the activity and expression of gill Na'/K'-ATPase were measured
at 0 h, 3 h, 24 h, and 72 h, as well as the oxygen consumption rate at 30 d. The results showed that the activity
change curve of gill Na'/K'-ATPase was U-shaped as salinity increased, and at 3 h, the activity was significantly
the lowest at salinity 18 and 24 (P<0.05). After 24 h and 72 h, the activity of salinity 12 was significantly lower
than all other groups (P<0.05). The expression levels of the gill NKA4 ol gene fluctuated greatly, beginning with a
decrease and then increasing after 72 h, which was consistent with the enzyme activity. Gene expression in salinity
12 group was significantly lower than that in the other groups (P<0.05). With increasing salinity, the oxygen con-
sumption rate initially decreased, followed by an increase, and then again a decrease. Oxygen consumption was
highest in salinity group 6 and was significantly higher than that in salinity groups 12, 18, and 30 (P<0.05). Our
findings indicate that the juvenile hybrid grouper can adapt to 630 salinity changes well. Near the isosmotic point,
Na'/K'-ATPase activity, oxygen consumption rate, and the relative expression of gill NK4 al were lower, suggesting
that growth was more favorable near this point. However, the activity of Na'/K'-ATPase was not completely con-
sistent with the oxygen consumption rate in the experiment, indicating the oxygen consumption rate may be related
to its life history stage except for regulation of ion permeability.

Key words: hybrid grouper (Epinephelus lanceolatus 3 *x Epinephelus fuscoguttatus ?); juvenile; salinity; osmo-
regulation; Na'/K'-ATPase; oxygen consumption rate
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