“universal solvent”

(ionic solid) (NaCl)
Hydrocarbon oil NaCl
hydrated
NaCl () + (ntm)HD () >Na(H2) )+ + CI(H2)m
m NaCl 4-6

Natagu Cl (a)

NaCl () ) Na (@) + CI (a0)

(lattice energy)

semipermable membrane



(Libes, 1992)
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Marcet’s Principle

Rule of Constant Proporties

1 ( Culkin and Cox, 1966
Riley and Tongudai, 1966 Libes, 199)
lon olkg of water  g/kg/CI ppt lon g/kg of water 0/kg/Cl ppt
of salinity 35 ppt of salinity 35 ppt
Chloride 19.344 Bicarhonate 0.142 nonconservative
Sodium 10.773 0.556 Bromide 0.0674 0.00348
Sulfate 2.712 0.1400 Strontium 0.0079 0.00041
Magnesium 1.294 0.0668 Boron 0.00445 0.00023
Calcium 0.412 0.02125 Fluoride 0.00128 %67 % 1o
Potassium 0.399 0.02060
(marginal sea and estuaries)
Marcet’s Principle
) (river runoff)

' (Libes, 1992)

McGhee(1991)

runoff



“Giant Tiger Prawn” PeraeLs monodon
Fabricius
Phylum  Arthopoda
Class Crustacea
Order Decapoda
Suborder Natantia

Family Penagidae (Solis, 1988)
6-8 2-4
1 3
(Motoh, 1981)
30-13%
3 3
(Motoh, 1985)
0 150 5-3
24- 34
( , 2540)

(adult)

248,000 844,000 027 031 (Motoh,
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1981) (Nauplius I - V1)
(Protozoea | - I11) (Mysis 1 - 111) (Postlarvae)

5, 45 6-15

(Juvenile)
(Adult) ( , 2540)  Motoh (1981)

2 18
2

ESTUARINE INNER LITTORAL w OUTERLITTORAL
R RN

2 ( Motoh, 1981 Solis, 1988)

Osmoregulation

(Charmantier , 1998)



osmoregulation

(Osmotic and
lonic Regulation) (Robertson, 1960)

osmoregulation
( ,2533)

osmolarity
L osmoconformility

osmoconformer

(Mantel and Farmer, 1983)
osmotically inactive
( , 2533)
2. osmoregulation ;2
2.1 hyperosmotic :

' (Mantel and Farmer, 1983)
2.2 hypoosmotic

( 2537)



osmoregulation
)
hyperosmotic hyperosmoregulator
hyperosmotic
isoionic ~ hypaionic
active
transport ( * 2533)

Palamonid shrimp ~ Mcroorachium rosenoerglic M- australiense

isoosmotic ~ hypoosmotic
(Mantel and Farmer, 1983)

2. :
hypoosmotic hypoosmoregulator 2
2.1 Isoosmotic
2.2 hypoosmotic
hypoosmotic
isoionic ~ hyperionic
Active transport ( , 2533)
hyperosmotic , fl
Isosmotic (Robertson, 1960)
3
hyperosmotic
stenohaline

euryhaline ( , 2533)
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! poikilosmotic form (isoosmotic)
homoiosmotic ~ form
(Robertson, 1960)
Charmantier (1998) osmoregulation Post
embryonic stage

brachial chamber
neuroendrocrine control
early post - embryonic stage Intracellular regulation

PeneeLss japonicus
hyperosmoconformer
hyperosmotic hypoosmotic
regulation
(Nat)
(K4) (Mg24) (Cazt) (CI)
J. (Nat)
90
1 (K+)



(Mg2+)

2537)

(Ca24)

green gland

2537)

intracellular fluid  (

10

(CaP04)

14

2537)

30

11
2537)



) (Cl)
1
2
3 amylase ( , 2537)
osmoregulation

, post larva juvenile 1

Mecrobrachium roserbergil —— Funge - Smith et al(1995)  Castille and Lawrence(1981 b)

hyperosmotic  regulation 17 ppt
isoosmotic regulation
hyperionic regulation isoionic regulation
15 ppt hyperionic regulation 17
ppt hyperionic ~ regulation
0-35 ppt hypoionic regulation ", Castille
etal. (1981)
passive - equilibrium * anion cation
Mecrobrachium rosentergi

Funge - Smith (1995)

hyperionic ~ regulation 14 ppt



Vecrobrachium ohiore Castille and Lawrence (1981 b)
hyperosmotic ~ hyperionic regulation  Na  Cl
hypoosmotic ~ hypoionic regulation
Vecrobrachium carcinus Moriera et al. (1988)
0-35 ppt 0-21 ppt hyperosmotic regulation
hypoconformer Appt 1
hyperionic regulation
hypoionic regulation 155 ppt
hyperionic regulation hypoionic regulation 35 ppt
hyperionic regulation M rosenbergi M

carcinus
Mecrobrachium aezonicum
0-25 ppt hyperosmotic requlation
isoosmotic regulation

0-2

hyperionic regulation 25 pptl
Slightly  hyporegulation

hyperionic  requlation

Santos  McNamara (1996)
Mecrobrachium olfersii
ventral nerve cord (VNC)
optic ganglion
lon permeability,

ventral nerve cord
Uptake

optic ganglion

nueroendocrine

Zander and Rodriguez (1992)
0-15

isoionic  regulation

hypoionic - regulation

osmoregulatory factor
optic ganglion (OG)

nueroendocrinorfactor lon

ventral nerve cord
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haemolymph osmolality, haemolymph chloride concentration
; optic ganglion
ventral nerve cord
nyeroendocrine fagtor
AA A

osmoregulatory factor ! 4
Pencels spp.  Castille and Lawrence (1981 a.)
P. azetecus, P. oborarum P. setifers, P. stylirostris
P vamane hyperosmotic - regulation
hypoosmotic regulation
hyperionic regulation hypoionic regulation 5
subgenus 0. setifens , p. Shylirostris P,
\anae! subgenus Litopenaeus 0. azetecy P,

duoraum  subgenus Melifertus
Penes Chingrsis —— Chen and Lin (1994)

(subadult) Chen et al.(1995) (juvenile)
haemolymph  osmolarity
haemolymph osmolarity 0- 40 ppt
hyperosmotic hyperionic  regulation haemolymph
osmolarity 4
2 B
haemolymph  osmolarity haemolymph
osmolarity 2-30
Penels monodon~~ Ferrasis et al.(1986) Osmotic
lonic regulation [ Penaeid shrimp (Castille and-Lawrence, 1981 a)
(10 30 ) osmolarity
osmolarity 1
8 - 40 ppt Osmotic ~lonic
regulation osmolarity 24 - 48

(intermolt)
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Pcnaeid shrimp ~ osmotic lonic regulation  Vargas-
Albores and Ochoa (1992)  Blue shrimp PenaeLs Stylirostris

osmolarity
osmolarity
osmolarity
(osmotic equilibrium)
(Mud crab) Sylla serrata Penaeid Shrimp
Post larva  juvenile
Chen and Chia (1997
0-44 ppt hyperosmotic requlation 0-33.4 ppt
osmoconformer 33.4 ppt
hyperionic regulation 24 - 44 ppA ,
hypoionic regulation hypoionic regulation 21 - 44
ppt hypoionic regulation 33.4 - 44 ppt

(Endrocrine gland)

L reproductive activities
secondary Sex characteristics
2. growth maturation and regeneration

3. metabolism and homeostasis



4, adaptation to external factor :
( , 2533)

L neurosecretory cell (central
nervous  system  CNS)

(neurohemal organs)
neurohormone feed back mechanism

2. Y - organ, Androgenic gland Ovary
(Florey, 1966)

L neurosecretory cell (CNS)
neurosecretory  cell

neurohormone  neuro - effector neurosecretory center
11 X organ - sinus gland complex !
X - organ (neurosecretory cell)
sinus - gland (NIVES sinus  gland
neurohemal  organ X - organ

111 molt inhibiting hormone (MIH)
Y - organ X - organ MIH
MIH Y - organ MIH Y -organ
MIH
1.1.2 erythrophore - concentrating hormone (HGH, RPCH)
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1.13 hyperglycemic hormonc(HGH) '
114 light - adapting hormone  dark - adapting hormone (LAH,
DRPH)
1.15 control growth rate of gonad
Y - organ
1.16 heart accelation

(Cooke and Sullivan, 1982)
1.2 postcommissure organs neurosecretory complex
(3 > (1946) potent
chromatophorotrophic postcommissure organs (Knowles,
1953) ' (Matsumoto, 1958) stomatopods ( Carlise and Knowles, 1959) (Turner,
1966)
13 pericardial organs neurosecretory - neurohemal organ
neurosecretory cell (3 Alexandrowiez and
Carlisle (1953) (Turner, 1966)
2. androgenic gland primary effector

neurohormone X organ - sinus gland complex
(3
3 Y -organ ventral gland androgenic  gland
primary  effector
neurohormong X organ - sinus gland complex (3
4. Ovary androgenic gland

neurohormone X organ - sinus gland complex
(Florey, 1966)



» )omyy
b 101"

3 ( Gorbman and Bern, 1962 Turner, 1966 )

Penaeus monodon (juvenile)
Nan et al. (1993) juvenile 5
molt inhibiting
hormone 5

Na+ uptake
Na\ K - ATPase
Nan et al. (1993)
Nat, K+ ATPase
Ua pugllator  Heit and Fingerman
(1975)

hyperosmotic

, So0smotic
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hypcrionicff Heit and Fingerman (1975)

hyperosmotic
Charmatier - Daures et al. (1994)
American lobster Homarus americanus osmoregulation capacity
50 % sinus gland extract
osmoregulation capacity sinus gland extract
hyperglycemic neuropeptide (CHH isoform) osmoregulation capacity
(Carnitine feed supplementation)
(liebig’s meat extract) . .1905
4 -trimethyl -3- hydroxy - buteric acid (  4) 1927
.. 1952 Flat yellow meal warm (Teneoio molitor)
(Rotzsch, 1996) (zvitterionic
compound) 5 P-
1 ATP



( 2537)

CH3 oh

Haw— W CH2C — CH2-C

I I
CHo  H

(4 -trimethyl -3 - hydroxy - buteric acid) (
1996)

é%%ine

Fatty acids Carbohydrates Pro\iins

Y(3-Okidafion lycolysis  Amino acids

Acetyl-CoA +  L-Carniline Acetyl-Carnitine  +1 CoA 1

BN

Citrate Cycle

B .

Cholesterol-
Biosynthesis

Acelylation FA-Biosynthesis Kelogenesis

( Rotzsch, 1996)

2 L D L - carnitine
D - carnitine

b - cariting ]V

£ - camitine

23

Rotzsch,
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ATP
(Lonza, 1996)
L - carnitine
L - carnitine 2
L - carnitine
L - camitine 1
60 L - camitine
10-20
L - camitine (Lonza, 19%)
L - carnitine Red sea beam (fingering)
Chatzifotis et al. (1995) 55 %
42 L - carnitine free fatty acid
fatty acid fatty acid L -
carnitine long chain fatty acid (20 - 22 carbon atomL-
Jayaprakas and Sambhu (1995) L-camitine White prawn
Pencels indics — juvenile
40 % 120 500 mglkg ,

L-camitine lipid
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