Asian J. Exp. i, Vol. 22, No. 1, 2008; 143-146

Concurrent Effects of Eyestalk Ablation and Fluoxetine on the
Nutrient Depostion During Ovarian Development in a Fresh Water
Prawn, Machrobrachium lamarrel lamarrei
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Abstract : The organic compounds like protein, carbohydrate and lipid have been quantitatively
estimated in tissues such as haemolymph, hepatopancreas, muscle and ovary after injecting
fluoxetine to an eyestalk ablated female fresh water prawn, Macrobrachium lamarrei lamarrei
and all the tissues show fluctuations in their contents due to fluoxetine treatment. The results
show that the more deposition of organic contents in the ovary of the fluoxetine treated prawn

due to stimulatory action of fluoxetine.
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Biochemical contents

I ntroduction

Reproductive activity is the cyclical
process, in which biochemical composition
of theanima soccurs. The hepatopancreasis
animportant Steof intermediary metabolism
in crustaceans and may aso be the major
sourceof vitellogenin precursors. Thereisan
evidence which shows that the eyestalk
hormonesin some crustaceansmay regulate
the accumulation and subsequent liberation
of organic reservesinthe hepatopancreas. An
eyestalk-ablation study further revealsthe
depletion of reserve substance and
degeneration of the hepatopancreas (Kulkarni
and Nagabhushanam, 1979). Meeraet al .,
2006(b) have reported the gonadal
maturation and biochemical deposition due
to eyestalk ablation and fluoxetine treatment
in a brackishwater crab, Uca lactea
annulipes. Fromtheliteraturesurvey itisclear
that mobilization of organic reservesduring

enhanced and ovarian development dueto
fluoxetinehasnot doneinan eyestalk ablated
fresh water prawn; hence the present
investigation hasbeen undertaken.

Materials and Methods

The stage | intermoult females
Macrobrachium lamarrei lamarrei in the
present study were collected from alakein
Vattampakam, whichis40 kmsaway from
the Chennai city. After acclimatization 60
prawns were selected and their eyestalks
were ablated and were divided into three
Groups (A, B and C) of twenty each. Group
A served as the initial control and was
sacrificed and tissues were analyzed for
biochemical content onthefirst day itself.
Group B was an additional control ran
concurrently with Group C. Group B received
physiological salinealoneat adoseof 25
and the Group C received fluoxetine of 25
pl/crabat 1 mM conc. Injectionsto thetwo
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Groupsnamely B and C wereadministered
on the 1st, 5th and 10th days of the
experiment. Fluoxetine is a 5-
Hydroxytrypaminereuptakeinhibitor.

On the 15th day the prawns were
sacrificed and theti ssuessuch ashaemolymph,
hepatopancreas, muscle and ovary were
takenfor biochemica anayss. Thedifferent
tissues were stored in icebox until further
biochemicd andyssof protein carbohydrates
and lipids were estimated by following
standard methodsfor protein (Lowry et al.,
1951), Carbohydrate (Roe, 1955) and lipids
(Barnesand Blackstock, 1973). Theresults
obtained fromthe biochemical anadysiswere
datigtically analysed.

Results

The results were Satistically analyzed,
it shows that protein levels in the
haemolymph and ovary shows significant
(P<0.01) increase in the group B when
compared with the group A then thereisa
sgnificant (P<0.01) increaseinthe group C
when compared with the group B. The
protein levels in the hepatopancreas and
muscle shows significant (P<0.01) decrease
in the group B when compared with the
group A and further significant (P<0.01)

decrease in the group C when compared
with the group B (Table 1).

When the results were statistically
anayzed, the hepatopancreas and muscle
shows significant (P<0.01) decrease in
carbohydrate level in the group B when
compared with the group A further thereis
asgnificant (P<0.01) decreasein the group
C when compared with the group B. The
amount of carbohydrate content in the
haemolymph and the ovary of the group B
shows significant (P<0.01) increasein the
carbohydrate content when compared with
the group A then there is a significant
(P<0.01) increase in the group C when
compared with the group B (Table 2).

Thelipid levelsin the haemolymph and
ovary shows significant (P<0.01) increase
in the group B when compared with the
group A then thereis asignificant increase
in the group C when compared with the
group B. The lipid levels in the
hepatopancreas and muscle shows
significant (P<0.01) decrease in the group
B when compared with the group A, further,
thereisasignificant (P<0.01) decreasein
the group C when compared with the group
B (Table 3).

Tablel: Total Protein Levelsin the Eyestalk Ablated — Fluoxetinetreated

Macrobrachiumlamarre lamarre

Tissues Group A Group B Group C
(Untreated) (Saline) (Fluoxetine)
Haemolymph 11.9+0.229 *20.56+ 0.554 *24.85+ 0.237
Hepatopancreas 21.24+0.335 *17.11+0.202 *10.04+0.977
Muscle 15.40+0.314 *12.32+0.499 *10.25+ 0417
Ovary 31.9+0.371 *35.29+ 0.404 *42.57+0.300

Each valueis mean + SEM of 10 samples, expressed as mg/gm wet tissue and mg/ml haemolymph.

*P<0.01 GroupAvsBvsC
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Table2: Total CarbohydratelL evelsin the Eyestalk Ablated - Fluoxetinetreated

Effects of Eyestalk Ablation and Fluoxetine in a Fresh Water Prawn

Macrobrachium lamarrei lamarrei

Tissues Group A Group B Group C
(Untreated) (Saline) (Fluoxetine)
Haemolymph 2.574+ 0.506 *4.47+0.225 *7.06+0.220
Hepatopancreas 7.295+ 0.463 *5.56+ 0.264 *2.86+0.240
Muscle 6.15 + 0.405 *4.23+0.208 *2.96+ 0.351
Ovary 2.797+0.233 *4.7+0.372 *6.354+0.377

Each valueis mean + SEM of 10 samples, expressed as mg/gm wet tissue and mg/ml haemolymph.

*P<0.01GroupAvsBvsC

Table3: Total Lipid Levelsinthe Eyestalk Ablated - FluoxetineTreated
Macrobrachium lamarrei lamarrei

Tissues Group A Group B Group C
(Untreated) (Saline) (Fluoxetine)
Haemolymph 9.16 + 0.503 *13.61+0.339 *19.85+0.275
Hepatopancreas 17.81+0.346 *14.98+ 0.315 *¥12.34+0.378
Muscle 13.67+ 0.399 *10.12+ 0.525 *6.48+ 0.186
Ovary 20.38+ 0.639 *2459+0.714 *30.17+0.598

Each valueis mean + SEM of 10 samples, expressed as mg/gm wet tissue and mg/ml haemolymph.

*P<0.01GroupAvsBvsC

Discussion

In the present investigation the eyestalk
ablated - Fluoxetine treated prawns shows
significant decreasein the protein level of
the hepatopancreas and muscle when
compared with their experimental controls.
Similarly ovary and haemolymph of the
eyestalk ablated - Fluoxetine treated group
shows sgnificant increasein the protein level
when compared with their experimental
controls.

In this present investigation the

hepatopancreas and muscle of eyestalk
ablated - Fluoxetine treated prawns shows

significant decrease in the carbohydrate
levels when compared with their
experimental controls. Similarly, ovary and
haemolymph of the eyestalk ablated -
Fluoxetine treated group shows significant
increase in the carbohydrate levels when
compared with their experimental controls.

It has been reported that eyestalk
ablation accelerated the development of
female gonads, in parallel with
transportation of reserves from the
hepatopancreas to the ovaries through the
haemolymph (Wouters et al., 2001; Arcos
et al., 2003; Meera et al., 2006b; Meera
et al., 2007).
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The potentia importance of lipid asan
essential reserve which facilitates a
sustained activity of gametogenesis during
breeding season in Macrobrachium
lamarrei lamarrei was evident from the
total amount of lipid stored in ovary and
hepatopancreas (Kulkarni et al., 2002). In
this present investigation the
hepatopancreas and muscle of eyestalk
ablated - Fluoxetine treated prawns shows
significant decrease in the lipid level when
compared with their experimental controls.
Similarly, ovary and haemolymph of the
eyestalk ablated - Fluoxetine treated group
shows significant increasein the lipid level
when compared with their experimental
controls.

Meera et al. (2006a, b) and
Ragunathan et al. (2007) have reported a
significant increase in the organic contents
from the hepatopancreas to ovary during
gonadal development in the fiddler crab,
Uca lactea annulipes due to Fluoxetinein
nonablated, eyestalk ablated and also in
light treated crabs.

In the present work the accumulation
of organic substances in the ovary of
fluoxetine treated prawns strongly reveals
that the concurrent ovarian development
due to eyestalk ablation and fluoxetine
treatment and it iswell documented with the
earlier reports.
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