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Table 2. Results of skin tests against the antigen of D. merel

el sl el

Total Patients (%) Normal persons (%)

numher — —_— - —_ S ——— —_—
Anfiven lesfed of fesis Negative | + 2 + 3+ 4 + Negative 1+ 2 +
Datur mete! ek 71.0 16.3 10.6 2.1 0.0 30 [0 4+

Tahic 3. Agc-wise disimbution ot patients whe showed
posine skan response o 30 merel pollen antigen

\ge group Male Female Total
SRR ! - i
PE-20 2 2 4
M ERIL 3 | 5
3t-40 S 3 9
+1-50 2 2 4
=60 R 2 3
Total 17 (607 [t (39.3%) 28 (100%)

tested were between the age group of 9 and 56 years.
Tables 2 and 3 give the results of the skin tests. Of
the 29 patients showing positive response, 16.3%
gave |+ reaction, 10.6% gave 2+ reaction and 2.1%
gave 3 + reacton. 4 + reaction was observed in none
of the patients.

The pollen of D. metel thus reveals a high level of
proteins (22%) and high level of proline, amino-#-butyric
acid and arginine. SDS-PAGE of protein of the pollen
showed 12 bands between molecular weight range of
18 kD and 127.2kD. Results of skin tests showed
positive response in 29% patients with 16.3% patients
giving 1+ reaction, 10.6% giving 2+ reaction and 2.1%
showing 34 reaction. Although there are earlier reports
of allergy of D. metel pollen, the present observation
concerning perceptions ot cause of respiratory allergy
due to D. metel pollen supports the notion that D. metel
should not be dismissed as a serious allergen.
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Methyl farnesoate stimulates ovarian
maturation in the freshwater crab
Oziotelphusa senex senex Fabricius

P. Sreenivasula Reddy and R. Ramamurthi

Department of Biotechnology, Sri Venkateswara University,
Tirupati 517 502, India

Methyl farnesoate stimulation of ovarian maturation
in the crab, Oziotelphusa senex senex is demonstrated.
Greater mean oocyte diameter and mean ovarian
indices of the crabs that received methyl farnesoate
provide evidence that methyl farnesoate acts as a
reproductive hormone in crustacea.

Since the discovery of the mandibular organs (MO) in
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decapod crustacea by Le Roux', attempts to determine
the function of these glands have been made by several
authors®, but the results were not conclusive. Methyl
farnesoate (MF) is a terpenoid compound synthesized
by the mandibular organs®® and secreted into the
hemolymph. MF is an unepoxidated juvenile hormone
(JH NI) and is found in the blood of several insects
and crustaceans®, In insects JH is a gonadotropin in the
adult stage. The target tissues for MF in crustacea have
remained elusive, although it has a role in molting.
Implantation of MO leads to a shortening of molt cycle
in Penaeus setiferus’ and Caridina denticulata®. Tamone
and Chang® demonstrated stimulation of ecdysteroid
secretion by isolated Y-organs of the crab, Cancer
magister, when incubated with a MO.

The evidence supporting a role for MF in the regulation
of crustacean reproduction is increasing. Implantation of
MO into female juvenile Libinia emarginata causes
premature vitellogenesis’. Secretory output of MF from
MO is high in animals undergoing oocyte development™!",
In the present study, we demonstrate the stimulation of
ovarian maturation by MF in the {reshwater crab,
Oziotelphusa senex senex.

Indian rice field crabs, Oziotelphusa senex senex Fab-
ricius, were collected from paddy fields in and around
Tirupati (Andhra Pradesh, India) and maintained in the
laboratory at 25 % 1°C in freshwater tanks. They were
acclimatized to laboratory conditions (12:12 L : D) for
at least 10 days before being used in experiments. Only
intermolt (stage C,)'' crabs with a 30-32 mm carapace
width and weighing 30-32 g were used. During the
experimental period, the crabs were fed on sheep meat
ad libitum.

The crabs were divided into three groups of thirty
animals each. The first group, which served as initial
control and did not receive any treatment, was sacrificed
on the first day of the experiment. The second group,
which served as a concurrent control, was treated the
same as the experimental group, but received injections
of physiological saline’® through the arthrodial membrane
of the coxa of the third pair of walking legs. The third
group received MF at a dose of 16 ng/crab in 100 pl
volume. Reddy'’ found that the hemolymph volume (m!l)
of the crab Oziotelphusa is 27% of body mass. The
calculated hemolymph volume for 30 g crab used was

8.1 ml. The circulating concentration of MF in Scylla
serrate was 2 ng/ml hemolymph®. To mimic the physio-
logical concentration of MF, the crabs were injected
with 16 ng of MF/30 g crab. Injections were given on
the first, seventh and fourteenth day and were sacrificed
on day 21. No deaths occurred in experimental or in
control groups.

After sacrifice, the crabs were weighed and their
ovaries removed. The ovaries were weighed and fixed
in Bouins fluid. After 24 h of fixation, the ovaries were
dehydrated through an alcohol series and then embedded
in paraftin. Sections of 7 um thickness were cut and
stained with hematoxylin and counter-stained with
eosin'®. Ovarian indices were determined using the stand-
ard formula:

Wet weight of the ovary o

Wet weight of the crab 100.

Ovarian index =
The diameters of fifty oocytes (pm) in each ovary were
determined with the aid of a compound microscope and
ocular micrometer.

In Oziotelphusa the immature ovary is white, whereas
the mature ovary is orange red. The oocytes of the
initial control crabs were in the immature stage (white
In colour). The ovaries of the crabs that received MF
had entered the late vitellogenic stage (orange red in
colour). MF-injected crabs had a much larger mean
ovarian index than that of the simultaneous control
(Table 1). The mean oocyte diameters of the crabs that
received MF were significantly greater than the corres-
ponding value for the initial control value and concurrent
control value. The mean oocyte diameter and mean
ovarian index of the concurrent control crabs were
slightly, but not significantly, larger than the correspond-
ing values for the initial control crabs, showing that
only a small amount of ovarian growth had occurred
during the experimental period in the crabs injected with
saline alone. The present results demonstrate that MF
accelerates ovarian maturation in crabs. Previous studies
have only correlated increased MF synthesis rates by
the MO with developing ovaries*>1%%,

Ovarian development in crustaceans is regulated by
two neurohormones, the gonad inhibiting hormone (GIH)
from the X-organ-sinus gland complex in the eyestalks
and gonad stimulating hormone (GSH) from the brain

Table 1. Ovarian colour, ovarian index and oocyte diameter of the crab, Oziotelphusa
senex senex after 21 days of different experimental conditions

Group Ovarian index
Initial control 1.720.09
Concurrent control 2.0+0.1]
MF-injected 391+0.18*

Oocyte diameter

{(Um) Colour of the ovary
2001 20 White
23027 White
950 £27* Orange red

Values are mean x SD of 30 individual crabs.

*F <0.001].
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and thoracic gangha'®™"”. GIH has been the primary

regulator of ovarian growth in Oziotelphusa™. Eyestalk-
ablated crustaceans show accelerated ovarian growth''-
and increased MF levels in hemolymph??% The stimu-
latory action of MF on ovarian maturation could have
been due to stimulation of GSH synthesis and release
or inhibition of release of the GSH antagonist (GIH)
or direct action of MF on ovary. It is not yet known
how hemolymph levels of GIH and GSH change during
the reproductive cycle of crustaceans, since a sensitive
assay for GIH and GSH does not exist. It could be
that all the three hormones (GIH, GSH and MF) are
very important in regulating the timing of onset of
reproduction in crustaceans. Studies are underway in
this laboratory to test the effectiveness of MF in inducing
ovanan development and spawning in broodstock females
of aquaculturally important crustacean species.
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Ton microprobe “7pp/*%%Phb zircon

ages for gneiss-granitoid rocks from
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Archaean components
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Radiometric *”Pb/”*Pb ages of individual zircons
from the Bundelkhand massif, central India, have
been determined by an ion microprobe. Samples from
various major litho-units, viz. the granite gneiss,
hornblende-, biotite- and leuco-granitoid are included
in this study. The results provide evidence for the
presence of Archaean crustal components within this
massif. Zircons with ages of 3.0 to 3.2 Ga occur as
xenocrysts in a sample of granite gneiss from Lalitpur
having a minimum formation age of 2.5 Ga. Another
sample of a highly deformed gneiss from Babina has
a well-defined age of 2.7 Ga. Emplacement of horn-
blende-granitoid and biotite-granitoid took place in
quick succession at ~2.5Ga. No firm age for the
youngest plutonic component, the leuco-granitoid,
could be obtained due to poor recovery of zircons
suitable for analysis. The geochronological data con-
firm the suggestion, based on geochemical studies,
that the gneisses and the granitoids in this region
represent Archaean and post-Archaean components,
respectively.

THe Bundelkhand ‘massif’ is a composite granite-gneiss
province occupying an area of about 26,000 km*® in the
central portion of the Indian shield covering the southern
parts of Uttar Pradesh and the north-eastern parts of
Madhya Pradesh (Figure 1). The massif is unconformably
overlain by the meta-sedimentary and associated meta-
volcanic rocks of the Bijawar Group in the south and
south-east, and by the still younger Vindhyan Supergroup
of sedimentary rocks in the south-east, south and west.
The Indo-Gangetic alluvium covers much of the northern
portion of the massif. The geology of the region has
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