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$¢ Energy metabolism and control mechanisms of fish under Salinity ¢
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Abstract

The physiological responses of the
groupers, Epinephelus coioides under acute
salinity shock were monitored. The study is
focused on hematological responses, osmo-
regulation and carbohydrate metabolism.

The acclimated groupers at the salinity of
25 ppt were directly transferred to varying
salinities of 5, 15, 25, 35 and 45 ppt, and the
osmoregulation of the groupers under the
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sdlinity shock was monitored. The para
meters monitored included hematocrit,
hemoglobin, plasma osmolarity and ion
composition, and Na'-K* -activated ATPase
activity inthe gills.

Under hypoosomotic environment (5 and
15 ppt), hypoosmorality was characteristic
responses in the initia phase of salinity
shock, but the plasma osmolarity recovered
to the normal level after 6hr. A temporary
hyperosmorality =~ was noted under
hyperosmotic environments in the initial
period up to 12 hr. Furthermore, Na'-K*
ATPase activity was elevated under
hyperosmoatic conditions, and vice versa. The
physiological responses and regulation were
demonstrated in these parameters monitored.

Hyperglycemia was found to be a common
indicator for stress response in the groupers
exposed to varying sainities. Plasma glucose
was elevated within 48 hr under hight salinity
condition, and only in a short initial phase of
low salinity conditions. The observation not
only implied the occurrence of stress
responses, but also increased demands for
energy for physiological regulation and
compensation. Hyperlactocemia was another
indicator of the stress responses, and
significant increase in the plasma lactate was
detectable within 1 hr after the shock in all
cases, followed by gradual declines thereafter.
This suggested that the groupers rely heavily
on the energy supplies through anaerobic
pathway in the initial phase of physiological

compensation.

Key words : Epinephelus coioides, Stress
responses, Salinity.
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Time Salinity (ppt)

(hr) 5 15 25 35 45
Hematocrit O 3653+ 124 3653+ 124 3653+ 124 3653+ 124 3653+ 124
(%) 1 3943+ 1.33 3895+ 0.75 3597+ 1.83 4153+ 1.75 4214 + 3.60
3 3143+ 271 3323+ 253 3565+ 2.26 3262+ 0.70 3462+ 376
6 3786+ 281 3690+ 165 3695+ 228 3612+ 158 3513+ 159
12 3483+ 153 3507+ 116 3533+ 172 3238+ 151 3370+ 2.89
24 3457+ 274 3255+ 269 3567+ 214 3257+ 274 3526+ 239
48 3205+ 250 3005+ 256 3564+ 246 3655+ 331 3340+ 284
Hemoglobin 0 812+ 031 812+ 031 812+ 031 812+ 031 812+ 031
@d) 1 908+ 049 858+ 025 757+ 058 893+ 046  7.70% 0.63
3 779+ 055 817+ 047 770 + 044 806+ 0.7 773+ 0.76
6 746+ 038 747+ 023 750+ 024 768+ 024 758+ 041
12 743+ 0.3 728+ 014 7.04 + 0.33 715+ 0.21 704+ 0.36
24 809+ 0.39 734+ 052 7.78 + 042 705+ 0.79 791+ 0.27
48 775+ 0.57 749 + 0.48 779+ 041 783+ 041 798+ 0.19
Plasma 0 33067+ 316 33067+ 316 33067+ 316 33067+ 316 33067+ 3.16
osmolarity 1 32000+ 452 32383+ 209 32100+ 483 323.00+ 619 34800+ 231
(mOsmo/kg 3 30040+ 551 31800+ 7.04 32600+ 395 33040+ 6.00 33960+ 5.28
6 28660t 7.39 31700+ 597 32350+ 560 33567+ 1229 37050+ 7.69
12 31783+ 7.82 31617+ 825 32750+ 724 33883+ 499 386.00+ 3.91
24 31920+ 7.11 32120+ 562 32300+ 593 32620+ 631 34460+ 3.75
48 32240+ 916 32020+ 460 327.80+ 848 33880+ 384 34375+ 681
ATPase 0 733+ 068 733+ 068 733+ 068  7.33+ 068  7.33% 0.68
(mM Pi/pr/ 1 6.94+ 0.82 6.98+ 0.26 745+ 0.19 1042 + 051 1049+ 0.71
g protein) 3 6.63+ 0.88 793+ 092 738+ 0.52 9.78 + 0.68 10.38 + 0.73
6 595+ 041 6.82+ 0.75 752 + 054 1011+ 0.71 10.12 + 0.58
12 557+ 0.63 6.64 + 0.65 754 + 0.59 928+ 0.84 988+ 0.55
24 573+ 0.67 6.77 £+ 0.70 793+ 0.98 10.74 + 0.87 10.03+ 0.85
48 572+ 060 674t 067 768+ 095 1018+ 074 1051+ 081
Plasma 0 2092+ 199 2992+ 199 2992+ 199 2992+ 199 2992+ 1.99
glucose 1 3884 + 3.92 2767+ 298 2367+ 1.95 36.86 + 2.71 37.10 3.6
(mg/dl) 3 1780+ 253 2172+ 547 2043+ 248 2948+ 225 3552+ 273
6 1822+ 321 1626+ 199 1873+ 111 2033+ 17 37.96+ 335
12 18.07 + 1.99 1765+ 1.24 1646+ 1.3 2374+ 181 3372+ 3.46
24 1626+ 185 1760+ 272 1674+ 268 2350+ 146 3213+ 294
48 1646+ 155 1673+ 251 1639+ 322 2432+ 254 3440+ 3.12
Plasma 0 644+ 018 644t 018 644+ 018 644+ 018 644+ 0.8
|actate 1 10.82 + 1.29 6.95+ 0.75 631+ 044 870+ 1.26 13.09+ 1.05
(mg/dl) 3 838+ 18 604t 133 670+ 093 724+ 178 1299+ 0.96
6 701+ 033 803+ 169 637+ 024 748+ 150 825+ 137
12 711+ 0.80 701+ 0.10 6.23+ 0.33 803+ 1.16 822+ 139
24 719+ 071 729+ 078 66l 065 790+ 140 904+ 095
48 735+ 083 757+ 098 695+ 084 677+ 091 971+ 118
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