Ocean Science and Technology for Islands
National Institute of Ocean Technology
Chennai - 601 302 India

i Issue 13 www.niot.res.in July - September, 2006

International Coastal Cleanup Day -

m ICCDay Photographs taken
¥ Nonpe F?eader The International Coastal Cleanup Day (ICC Day) was jointly
m Gonadofropichomones g anised by UNEP - South Asia Cooperative Environment
nee Programme (SACEP) / South Asian Seas & Indian Coast Guard
B Atreasuretrove on the 16" September 2006 almost all over the Indian Coastline.

: Response for the cleanup was encouraging and the public -
interest was also enormous with participation from Guijarat, Goa, Maharashtra, Karnataka, -
Kerala, Tamilnadu, Pondicherry, Andhra Pradesh, Orissa, West Bengal, Andaman &
Nicobar islands and Lakshadweep Islands. :

The clean up campaign was very successful and extensively covered by many national
and regional newspapers & media (radio and television). It also led to cleanup of the coast
on other dates, in areas not covered on the 16"

Almost 28000 people, including 2600 students, professionals and civilians participated °
in this cleanup, which is observed on the third Saturday of September every year. It is
estimated that more than 300 MT of waste was collected all over the coastline in an effort, -
which spanned a single day! The waste collected was segregated into degradable and
non-degradable, before disposal by the local municipality. ;

Apart from the cleanup and collection of data, the organisers in Chennai conducted
a competition for the Colleges/Universities on maximum collection and the best method
for collection. To encourage awareness in the school children, painting, essay, oratorical,
quiz and other competitions were conducted by the local administration / organisers.

This campaign was the first of its kind in many areas and astonishingly pulled in -
volunteers.in large numbers, especially morning walkers, who were inspired by the multitude
of human population cleaning the beaches.

Apart from beach cleaning, various Ports and Harbours also joined in the campaign
and cleaned their premises more extensively that day compared to their daily routine.
This campaign has struck a chord in many Indians who would like the ICC Day observation
to continue next year and in many more years to come.
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Focus on an Island
Llakshadweep Islands
Bangaram Island

Just off the coast of Kerala are a widely scattered group of coral islands - 36 of them -collectively known as Lakshadweep.

There is something indescribably romantic about the very notion of an uninhabited island and Bangaram justifies that
feeling. Teardrop shaped, it is encircled by a continuous halo of creamy sand. Like all the other islands of Lakhadweep,
luxuriant plantations of coconut provide coolness even during the hottest part of the day. There are three uninhabited islands
in the same atoll consisting of Tinnakara, Parali-l & Parali-ll, each easily accessible by

outboarding, sailing rowing and for the athletic, by kayaking or wind-surfing from Bangaram-
perfect for a day’s outing. All the islands share the same lagoon.

But that is not all. The warm, clear, deep waters of the Indian Ocean with its myriad
marine flora and fauna are an irresistable invitation to the scuba diving fraternity of the
world. The exquisite coral formations including the black coral formations, the large variety
and number of coral fish, the angel, the clown, the butterfly, the surgeon, the groupers, not
to mention the abundance of the awesome, but harmless sharks, mantarays, sting rays,
moray eels (morena) and turtles, make diving here an addictive experience, enough to
make impressive any diver's logbook with the stamp of the Diving School at Bangaram.
Both CMAS and PADI (Professional Association of Diving Instructors) courses are offered at
Bangaram along with non-certification Resort and Elementary courses. The centre is
equipped with top of the line Scubapro equipment.
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Instrument / Technique

MICROPLATE RERDER

The SPECTRAmax™ 190 microplate spectrophotometer provides rapid
and sensitive measurements of a variety of analytes across a wide range of
concentrations. It measures the optical density (OD) of samples in 96-well
microplates at a selected wavelength for a single point in time (endpoint), over
a specified period of time (kinetic), or over a selected wavelength range (spectral
scan).

The onboard microprocessor calculates and reports the absorbance
(or % transmittance) for each well of the microplate. Typical applications
include DNA quantitation, endpoint assays and kinetic measurements. With
SOFTmax PRO, the contents of the wells in a microplate can be mixed
automatically by shaking before each read cycle, making it possible to perform
kinetic analysis of solid phase, enzyme-mediated reactions. The temperature
of the microplate chamber can also be regulated from 4°C above ambient to
45 °C. NIOT has installed a plate reader along with a plate washer for the
routine screening and analysis of samples. Plate Washer p

A
ELISA Plate
Reader




THE SEARCH FOR GONADOTROPIC HORMONES
INCRUSTACEA

Prof. T.Subramoniam, D.Sc., F.N.A, F.A.Sc., FAAS.

INSA Senior Scientist
NIOT, Chennai
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Yes, the search is long enough to stop it. This never
happened for insects or fishes in finding out the exact
gonadotropic principles, so that manipulative methods could
be adopted rather quickly either to control them (insects) or
augment reproduction (fishes) to the extent of commercial
exploitation. The tardiness in finding similar stimulatory
principles for crustaceans is, in my opinion, not due to their
complexity or variability but due to the inadequate as well as
unfocussed search by invertebrate endocrinologists. To me,
realization of this truth emerged every time | attempted to write
and rewrite a literature review on crustacean endocrinology. |
was really pained to repeat and reiterate the staled and
stagnated information, without having any continued
advancement in the ideas on the hormonal regulation of egg
production in Crustacea, to be precise.

In insects, the control of female reproduction is rather
simple and homogeneous. The juvenile hormone is the
principal gonadotropic hormone in all insectan orders, except
the dipteran flies, which employ the moulting hormone,
ecdysteroid, to control vitellogenesis. Invariably, fat body is the
vitellogenin synthesizing organ in insects. Similarly, hormonal
regulation of reproduction in fish is homogeneous not only
among them but also similar to other oviparous vertebrates.
On the contrary, crustaceans, by virtue of their diversity in their
distribution, coupled with a fascinating range of reproductive
strategies, seem to possess complex regulatory mechanisms
to control reproduction. Furthermore, the alternation of moulting
with reproduction in the adult crustaceans has also contributed
to the complexity of the regulatory system, especially in respect
of apportioning the nutritive storage materials for these two
energy-demanding physiological processes. As a result,
crustaceans have contrived a multihormonal network to
delicately interlink moulting and reproductive processes.

The principal hormones produced by crustaceans and
employed in reproductive control include neuropeptides,
terpenoids and steroids. By far, the eyestalk neuropeptides are
the best- studied hormones in respect of their structural
elucidation and physiological functions. The existence of a
gonad inhibiting hormone (GIH; also called VIH, as it possesses
appreciable inhibitory effect on vitellogenesis) was first
demonstrated by Panouse, when he observed rapid ovarian
maturation by ablating the eyestalk of the grass shrimp
Palaemon serratus. Indeed, crustacean reproductive
endocrinology had its beginning with this discovery and the
later works proved eyestalk of the malacostracans to be the

seat of other inhibitory neuropeptides to negatively control Y
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organ and mandibular organ synthetic activities. Incidentally,
these two endocrine glands have a proximate controlling
effect on reproduction (see below).

Amino acid sequence studies have uncovered the high
degree of homology among these neuropeptides to include
them in a single family of neuropeptides, namely, crustacean
hyperglycemic hormones. Although the primary structure of
VIH has been known for a few species, the mode of inhibitory
action is not well understood. Available evidence, however,
indicates its role in the control of vitellogenin synthesis in
hepatopancreas. Alternatively, it also purportedly inhibited
the uptake of vitellogenin into the oocytes.

While there is agreement on the gonad inhibitory role of
eyestalk neuropeptides, discordant results and opinions were
expressed on the gonad stimulatory hormones. As many as
four hormonal factors belonging to the following chemical
categories, neuropeptides, terpenoids, steroids and biogenic
amines have been implicated in the reproductive control of
crustaceans. In addition to the inhibitory neuropeptides of
eyestalk, brain and thoracic ganglia also produce peptides
with gonad stimulatory activity. Although these peptides have
been proposed as gonadotropic molecules in crustaceans
since long, neither the primary structure nor their mode of
action on target organs has been elucidated.

Then came the crustacean juvenoid, methyl
fornesoate(MF)! Itis a sesquiterpenoid compound, produced
by mandibular organ. Chemically, it is the immediate
precursor to JH Il of insects. Although a few malacostracans
such as the crayfish species seem to use this molecule in
the control of gonad maturation, its specific effect on the
ovary or testis is controversial, since its stimulatory effect on
the Y organ in producing ecdysteroids has been revealed in
recent studies. It is important to note here that moulting and
female reproductive activities overlap in many crustacean
species. Hence the specific effect of MF on reproduction
or moulting is difficult to delineate. Agreeably, the idea of MF
being a crustacean gonadotroph, came from insects which
use a similar terpenoid, JH Ill to control reproduction.

In a similar vein, ecdysteroidal control of reproduction
has also gained importance in a few crustacean species.
20-hydroxyecdysone (20E) in insects has a definitive role in
stimulating vitellogenesis in higher Diptera. Ecdysteroid-
mediated signalling pathway in the transcriptional activation
of vitellogenin in the yellow-fever mosquito Aedes aegypti
has been clearly defined. An interesting deviation in the action
of 20E in crustaceans is that the EcR of crustaceans
dimerizes with a RXR, instead of the RXR homologue,
ultraspiracle as in insects. The finding of ECR expression
together with RXR in the ovary of a marine crab has
underscored the importance of ecdysteroids in the control
of vitellogenesis in crustaceans. However, our recent study
on ecdysteroids in decapods has indicated a role in







