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BUMMARY:

The relationships between hormones and sex pheromones
produced by ticks for communication during reproductive processes
are being investigated. Natural (tick-originated) ecdysteroids
and juvenile hormones are to be identified and characterized
chemically and biologically. Hormones of known identity are
being applied to different developmental stages of ticks to
determine whether these treatments disrupt sexual communication.
Insect hormones and natural tick hormones are to be tested
comparatively by the same biological parameters. The hormone-
producing organs and major biosynthetic steps are under
investigation.

When natural tick hormones are characterized and their
regulatory roles clarified, it may be possible to interrupt or
suppress hormone synthesis and production or to apply antagonists
to disrupt hormone action on sex pheromone activity. Biological
control, using natural tick hormones or proven bioactive analog-
ues, is especially attractive. These compounds may be used as
systemics in vertebrate hosts of ticks with little or no effect
on the mammals. This study will serve as a useful model for
developing pest control strategies employing innovative

biological control mechanisms.



SPECIFIC AIMS:

The specific aims of the investigation are to:

1. Determine the nature of interactions between natural
tick hormones and sex pheromones, specifically the roles of
ecdysteroids and juvenile hormones (JH) in the development and
regulation of sex pheromone systenms.

2. Identify the chemical nature of tick ecdysteroids,
especially those that stimulate the development and activity of
sex pheromone glands.

3. Investigate the source and biosynthesis of tick
ecdysteroids associated with sex pheromone system(s) as well as
compounds that may disrupt their production.

4. Investigate the role of juvenile hormones (JH) , using
tick-originated JH and/or JH analogues, on the development and
activity of sex pheromone system(s).

5. Investigate the role of sex pheromone(s) other than 2,6-
dichlorophenol (DCP) and/or allomones in the ixodid tick mating
processes.

6. Develop the knowledge of specific tick hormone-pheromone
interactions for use in biological control of important tick

species.



BEWEFIT8 TO EGYPT:
This project will prcvide immediate and long lasting

benefits to Egyjt. The basic research is at the forefront of
contemporary scientific investigation. Egyptian personnel will
be trained to use the most advanced biochemical and molecular
techniques, which they may use in turn to train colleagues at
local institutions. Specifically, Egyptian technical personnel
will acquire skills in High Performance Liquid Chromavography
(HPLC), Gas Chromatography, Radioimmunoassay (RIA) and Enzyme
Linked Immunosorbent Assay (ELISA). They will learn biological
techniques (e.g., tissue culture) and acquire an understanding of
current knowledge in major scientific disciplines related to this
project. This investigation, operating with Egyptian consultants
and graduate students, will also have a ripple effect, attracting
advanced students and faculty for graduate and postgraduate

training.

ARTHROPOD CONTROL:

In numerous developing nations, ticks are a major problem
affecting public health and livestock production. This research,
directed toward tick control using the camel tick, Hyalomma
dromedarii, as the model species, combines basic research with
immediate application of new techniques to ccntrol these and

other pests.



NEW AND INNOVATIVE CONCEPTS:

This project proposes to control ticks by using hormones or
hormone analogues to disrupt the mating process, thereby
diminishing reproducticn and 1imiting population growth. The use
of phercmones to control arthropod pest populations to prevent
mating is not new; the use of hormones or hormone analogues to
prevent mating is unique. Hormones may also be administered (as
systemics) to the host mammal to mirimize tick feeding and
development. These molecules can be used withcut harming
livestock. Other innovative techniques include (1) controlled
release of tick sex pheromones, so that the sexes do not mate and

reproduce, and (2) natural tick repellents.

SCIENTIFIC PROGRESS:

Changes in the activity of neurosecretory cells in the

synganglion of mated female Argas (Argas) hermanni Audouin at

different physiological states were studied. The number of
neurosecretory cells, their size, and quantity of neurosecretions
increased one hour after feeding, reached a peak on days two and
three, and then declined. The decreases were greatest on day
four but continued to decline gradually on the following days
reaching levels similar to those in the unfed females by day 20.
The neurosecretory cell changes were observed in all the
synganglonic regions particularly those in protocerebral, pedal,
and opisthosomal centers. The increase in the neurosecretory

cell number, size, and neurosecretions suggests increased



production and storage of neurosecretions. The subsequent
decrease suggests release of neurosecretions. The decline in
neurosecretory cell parameters coincided with the period of
vitellogenesis and oviposition initiation (days three to six
after feeding) and termination (day 20 after feeding).

In mated female A. hermanni, a gonadotropic hormone is
synthesized in the synganglion within two days after feeding and
afterward is released into the hemolymph. Isolating the ovary
from the synganglion by ligation during the period of hormone
synthesis interfered with oocyte maturation. Injecting an
extract of active synganglia from mated females on day two after
feeding or hemolymph from mated females on day four after feeding
into mated recently fed females induced oocyte
maturation in their isolated ovaries. In the posterior body
region isolated from the synganglion by ligation within one hour
after feeding, the total protein level and protein fractions
including hemolymph vitellogenins and ovary vitellins remained
unchanged during vitellogenesis. The number, chemical nature,
relative mobility and relative amounts of the protein fractions
remained similar to those in the corresponding tissue in females
one hour after feeding. These findings suggest that the lack of
synganglion gonadotropic hormone prevents vitellogenesis and
oocyte maturation by precluding protein production including
preformed and new vitellogenins or their release into the
hemolymph and by impeding endogenous vitellin production inside

the ovary. The effect of the lack of the hormone on



obstructing the uptake of hemolymph vitellogenins by the ovary is
not excluded as a factor preventing vitellogenesis and oocyte

maturatiosn.
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