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Abstract
The freshwater giant prawn, Macrobrachium
an commercially

rosenbergii, important

shrimp in Taiwan, is a tropical and
subtropical species, which are known to be

less tolerant to the cold. The shrimp

culture industry has often suffered from the
heavy loss from the winter-kill. The main
objective of this research is aimed to
document the physiological responses of this
species under cold shock and to examine the
changes in the activities and pathway s of
the enzymes involved in energy metabolism ,

and finally to comprehand the process and

mechanisms involved in the cold
acclimation.

Hyperglycemia, a  secondary  stress
responses, is regulated by crustacean

hyperglycemic hormone (CHH), which is

synthesized and released, wunder the
influences of catecholamines, from the x-
sinus gland complex in the
Under the cold shock,
norepinephrine and octapamine not only act
on the CHH release, but also at the tissue

level to induce the blood glucose elevation.

organ
crustaceans.

In the meantime, glycogenolysis and
glyconeogenesis are both activated and
resulted in the hyperglycemic response.
The energy produced through glycolysis and
plays
important roles in the cold adaptation under

anaerobic  metabolic  pathway

the acute cold stress.
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Fig. 1. Hyperglycemic responses of Macrobra-

chium rosenbergii under cold shock.

Table | Hyperglycemic effects of biogenic amines in intact and
eyestalk-ablated freshwater giant prawns, Macrobrachium ro-
senbergii. Saline is represented by phosphate buffer. Injection dose

different from sham control)

of biogenic amines was 2 nmol per prawn (NS not significantly

Intact Eyestalk-ablated
Mcan + SEM (n) Present t-value Mcan + SEM (n) Percent r-value
(mmol - 171 response (mmot - I™") response
Control 1.17 + 0.09 37) 66.6 0.687 £+ 0.06 (27) 99.6
Saline 1.75 + 0.20 (22) 100.0 0.690 = 0.10 (20) 100.0
Epinephrine 272 £ 0.23 (18) 155.3 3.21% 0.76 = 0.12 (16) 110.5 0.47 NS
DOPA 1.96 + 0.27 (20) 111.8 0.63 NS 0.59 + 0.08 (14) 85.6 -0.71 NS
Dopamine 299 + 0.30 (11) 170.5 3.53%+ 0.83 £ 0.15(11) 119.8 0.79 NS
Serotonin(5-HT) 3.66 + 0.30 (5) 208.7 4.36** 0.77 + 0.33 (5) 1113 0.30 NS
Norepinephrine 2.78 = 0.30(11) 158.9 2,984+ 1.17 £ 0.19 (5) 169.3 2.15*
Octapamine 2.62 £ 0.37 (16) 149.5 2.22¢ 1.08 % 0.11 (22) 1559 2.63*

* and **: mean values are different from sham control (saline) at 5% and 1% significance level, respectively (z-test)
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Table 2. Time-course changes of carbohydrate metabolic enzymes activity (U/g protein)
muscle and hepatopancreas of freshwater giant prawns, Macrobrachium rosenb

Time Muscle Hepatopancreas
(hr) Cold Shock (13°C)  Control (267C) Cold Shock (13C) Control (26T)
Glycogen phosphorylase
0 0.016 £ 0.005 0.016+ 0.005 0.0024 £ 0.0004 0.0024 + 0.0004
0.25 0.021 £ 0.008 0.010+ 0.002 0.0033 + 0.0002 0.0021 + 0.0008
0.5 0.034 = 0.004 0.007 = 0.004 0.0055 + 0.0009 0.0036 + 0.0014
1 0.016 = 0.003 0.007+ 0.003  0.0091 £ 0.0021 0.0040 + 0.0014
2 0.016 £ 0.004 0.011 £ 0.005 0.0044 £ 0.0004 0.0047 + 0.0022
Fructose-1,6-biphosphatase
0 0.090 £ 0.007 0.090 = 0.007 0.006 £+ 0.004 0.006 + 0.004
0.25 0.134 £ 0.030 0.083 = 0.007 0018+ 0.003 0.009+ 0.003
0.5 0.191 £ 0.024 0.087 = 0.018 0.063+ 0.020 0.009 £ 0.005
1 0.105 + 0.032 0.086 = 0.010 0.032+ 0.008 0.022+ 0.002
2 0.092 + 0.024 0.084 + 0.031 0.020 £+ 0.004 0.020 + 0.005
Gluconate kinase
0 0.011 £ 0.001 0.011 £ 0.001 0.023 + 0.003 0.023 + 0.003
0.25 0.046 £ 0.005 0.027 £ 0.004 0.030+ 0.005 0.035+ 0.005
0.5 0.038 £ 0.005 0.017 = 0.001 0.049+ 0.008 0.032+ 0.021
1 0.053 £ 0.007 0.017 £ 0.003 0.039+ 0.007 0.025+ 0.012
2 0.068 £ 0.009 0.027 = 0.004 0.026 + 0.004 004+ 0.018
Citrate synthase
0 98.34 + 1323 98.34+ 13.23 1878+ 505 18.78+ 5.05
0.25 3698+ 4.11 119.23 + 14.52 1362+ 1.72 1524+ 195
0.5 3029+ 549 140.10+ 14.10 1695+ 240 1827+ 137
1 42.62 £+ 5.52 126.76 + 14.52 1809+ 160 1893+ 1.74
2 4093+ 393 9420+ 12.69 1491+ 149 1886+ 243
Malate dehydrogenase
0 280+ 044 280+ 044 036+ 0.11 0.36 £ 0.11
0.25 3.18+ 0.37 230+ 044 0.14 £ 0.06 033+ 027
0.5 407+ 0.25 276 £ 0.79 0.09+ 0.02 032+ 0.17
1 369+ 0.18 244+ 0.80 0.08+ 0.01 024 £ 0.01
2 407+ 037 214t 1.03 005+ 0.01 020+ 0.05
Pyruvate kinase
0 1.377+ 0247 1377 + 0.247 0.037 £ 0.008 0.033+ 0.008
0.25 1.420 = 0.142 1.733 + 0.227 0071 £ 0.019 0.054% 0.017
0.5 1.854 = 0519 2426 + 0415 0.155+ 0.022 0.090 + 0.011
1 2230+ 0.654 2494+ 0611 0.132+ 0.030 0.095+ 0.015
2 2441 £ 0.600 2536+ 0.725 0.055+ 0.010 0.089+ 0.012
Lacctate Dehydrogenase
0 1643+ 1.14 889+ 0.79 ND ND
0.25 1715+ 1.06 925+ 0.82 ND ND
0.5 1590+ 191 9.18+ 0.84 ND ND
1 1674 + 1.59 921+ 0.92 ND ND
2 25.18+ 1.53 935+ 0.79 ND ND

Remarks: ND:not detectable.



