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Abstract

Abstract

An experimental ecology was conducted to determine the effect of different
salinities (0,Control group (fresh water), 3(S3 group), 6(S6 group), 9(S9 group),
12(S12 group) and 15(S15 group)) stress on the physiology response of Managua
Cichlid (Cichlasoma managuense),with an average initial body weight of(79.33=%
14.61) g and body length of (12.7122.84) cm including the glucose, lactic acid and
cortisol content in serum, RNA/DNA ratio in muscle, two kinds of ATPase in gills,
HSP90 content in muscle and liver, antioxidant enzyme and phosphotase enzyme in
liver, muscle, gills and serum. To investigate the physiological response and adaptive
strategies of C. managuense to the salinity stress, which provide a theoretical basis for
the establishment of the low salinity aquaculture patterns for C. managuense. The
majority results and conclusion of this study were as followed:

1. Effect of salinity stress on the content of glucose and lactic acid in serum and
RNA/DNA ratio in muscle of C. managuense.

The glucose content in serum of C. managuense in S3 group, S6 group and S9
group were significantly lower than that in SO group (P<0.05), SO group decreased
down to about (3.020.27) mmol/L and remained stable at 96 h stressed. S9 group
decreased down to (1.7720.084) mmol/L at 192 h stressed, it was 62.32% of SO
group under the same stress time. There was an increase in S15 group, and it was up
to the maximum at (4.48=20.193) mmol/L at 48 h stressed, and it was 8.1% higher
than that of SO group. lactic acid content in serum of C. managuense in S3 group, S6
group and S9 group were significantly lower than SO group (P<0.05), but the
minimum was (5.9720.45) mmol/L in S6 group, and it was 63.4% of SO group, there
was no significant difference between S6 group and S9 group (P>0.05) at 192 h
stressed. lactic acid content in serum of C. managuens in S12 group and S15 group
were significantly higher than that of SO group under the same stress time (P<0.05),

elevated to the maximum at (14.36=%*1.64) mmol/L and (17.1621.88) mmol/L
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respectively at 144 h stressed, and they were 21.3%, 44.9% higher than that of SO
group, and then they decreased to some extent.

Salinity stress significantly reduced the RNA/DNA ratio in muscle of C.
managuense (P<0.05). The differences of RNA/DNA ratio were not significant among
SO group, S3 group and S6 group, also that was between S9 group and S12 group
(P>0.05), but S9 group and S12 group were significantly lower than SO group
(P<0.05); The RNA/DNA ratio in S15 group decreased down to the lowest at (0.53=2
0.094) at 96 h stressed and remained stable; the differences were reducing with the
stress time in S3 group, S6 group and S9 group compared to SO group, it indicated a
recover of fish in these groups, but the RNA/DNA ratio in S12 group and S15 group
continuously decreased significantly (P<0.05), it showed a inhibition of growth in the
two groups.

2. Effect of salinity stress on the osmoregulation, HSP90 content in liver and muscle,
and cortisol content in serum

Salinity stress significantly affected the activities of NKA and CMA in gills of C.
managuense (P<0.05), NKA activity first decreased and then increased with the
salinity level increasing, but the CMA activity showed conversely. It indicated that
NKA and CMA had a mutual compensation mechanism, meanwhile, they competed to
each other. NKA activity showed to be first increasing then decreasing but CMA
activity basically remained stable in all groups. So it indicated NKA play a key role in
osmoregulation of C. managuense, while CMA was very critical too, it had
supplementary aids for NKA.

HSP90 content in liver and muscle of C. managuense in S3 group, S6 group and
S9 group were lower significantly than that of SO group when salinity stress time up
to 144 h (P<0.05), but there were no significant differences among S0, S3, S6 and S9
groups at 192 h stressed (P>0.05). On the contrary, S12 group and S15 group
increased continuously, S15 group was up to the maximum at (3741.354372.64) pg/g
(liver) and (4488.112%493.74) pg/g (muscle), they were 16.0% and 37.5% higher than
that of SO group.

Cortisol content in serum of C. managuense in S3 group, S6 group and S9 group
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Abstract

decreased gradually, and the differences were not significant among the three groups
(P>0.05), but significantly lower than that of SO group (P<0.05). On the contrary, S12
group and S15 group continuously increased significantly (P<0.05), up to the
maximum at (192.76=%18.57) and (203.63=2%15.11) ng/mL respectively at 192 h
stressed, it was 104.7% and 116.2% higher than that of SO group (P<0.05).
3. Effect of acute salinity stress on the antioxidant enzymes and phosphotase in liver,
muscle, gills and serum

The activities of SOD and CAT were stimulated in liver, serum and muscle of C.
managuense in S3 group, S6 group and S9 group, but inhibited in S12 group and S15
group, and the activities of SOD and CAT showed an opposite variation in gills. It
indicated that promoted the antioxidant capacity of the fish under salinity 3-9, but it
may inhibit the antioxidant enzyme and cause oxidant damage when water salinity
exceeded the tolerance ability of fish. GPX activity showed an opposite way against
CAT activity in different tissues and organs, it indicated that they had a mutual
compensation mechanism, meanwhile, they competed to each other. S3 group, S6
group and S9 group could recover to the level of SO group, but S12 group and S15
group were lower significantly than that of SO group (P<0.05). It indicated that
salinity viaration exceed the tolence ability of the fish could lead to abnormal occur.

The activities of ACP and AKP in liver of C. managuense decreased at first and
then increased. The activities of ACP and AKP in liver of SO group, S3 group, S6
group and S9 group had no significant differences (P>0.05), but those of S12 group
and S15 group were higher significantly than that of SO group (P<0.05) at 192 h
stressed. However, the activities of ACP and AKP in muscle decreased at first and
then increased with the salinity level elevating, but it showed no significant difference
among treatments (P>0.05) at 192 h stressed. It indicated that there was some
metabolic inhibiting when it was transferred into salinity 3-9 treatments but it could
recover soon; S12 and S15 group increasing abnormally, maybe they injuried cell
structure to some extent when the environmental salinity exceed the tolence ability of
C. managuense.
Key words: C. managuense, salinity stress, physiological and biochemical index,

RNA/DNA ratio, HSP90
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