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SUMMARY:

The relationships between hormones and sex pheromones
produced by ticks tor communication during reproductive processes
are being investigated., Natural (tick-originated) ccedysteroids
and juvenile horwcnes are Lo be identified and characterized
chemically and biologically. Hormones of known itdentity are
being applied to different developmental stages of tieks to
determine whether these Lrceatments disrupt sexual communicatiun.
Insect hormones and natural tick hormones are to be tested
comparatively by the same biological parameters. The hormone-
producing organs and majoer bLiliosynthetic steps are under
investigation.

When natural tick hormones are charucterized and their
regulatory roles clarified, il may be possible to interrupt or
suppress hormone synthesis and production or to apply antagunists
to disrupt hormone action on sex pheromone activity. Biologicul
control, using natural tick hormonces or proven bivaclive anualog-
ues, is especially attractive., These compounds may be uscd 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 stratepics employing innovative

biological control mechanisms.



SPECIFIC AIMS:

The specific aims of the invesligation are Lo:

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

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

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), usinyg
Lick-originated JII and/or JH analogues, on Lhe development and
activity of sex pheromone system(s).

5. Investigate the role of sex pheromonc(s) olher thun 2,6-
dichlorophenol (DCP) and/or allomones in the ixodid tick mating
processces.

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

species.



BENEFITS TO EGYPT:

This project will provide immediate and lony loasting
benefits te Egypt. 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 lurn to train colleagues at
local institutions. Specifically, Egyptian technical personnel
will acquire skills in Hipgh Performance Liquid Chromuatography
(HPLC), Gas Chromatography, Radioimwunocassay (RTA) and Enzyme
Linked Tmmunosorbent Assay (EL1SA). They will learn biological
techniques (e.yg., tissue culture) and acquire an understanding of
current knowledyge in wmajor scientific disciplines relaled to this
project. This investigation, operating with Egyptian consultants
and graduate students, will also have a ripple effect, atlracting
advanced students and faculty for graduate and postgraduate

training.

ARTHROPOD CONTROL:

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

other nests.



NEW AND INNOVATIVE CONCEPTS:

this project proposes to control ticks by using hormones ér
hormone analogues to disrupt the mating process, thereby
diminishing reproduction and limiting population growth., The use
of pheromones 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 minimize tick feeding and
development. These molecules can be used without harming
livestock. Other innovative techpniques include (1) controlled
release of tick sex pheromones, so that the sexes do not mate and

n

reproduce, and {Z) naturul tick repellents.

Sew

SCIENTIFIC PROGRESS:

Changes in the total protein concentrations in the hemolynph

and ovaries of female Arpas (Aryas) hermanni Audouin during
oogenesis and in males were studi?d. There was u-dccline in
total protein level in hemwolymph of mated ticks for 1 or 2 days
after feeding. This decrease was followed by an increase
reaching a maximum on day 6 or 5-6 in males and females,
respectively. The level of protein in the hemolymph of female .
ticks was higher than that of the male during the period of |
vitellogenesis and onset of ovipusition (3-6 days after feeding).
At the end of oviposition period (day 20), the level of protein
in the hemolymph decreased, approaching that of the male. These

!

data suggest increasing demands and utilization of proteins in
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Malic acid dehydrogenase (MDH) uctivily remained nearly unchanged
throughout ewbryvopenesis. Lactic actd dehydrogenase {(LDHD
activity increuased pgreatly with the highes level on day 14 with
no further change. Acetyl choline eslerasce (ACHED activity
increased greatly during the first 12 days with no signitficant
chanyge thereatter.  Acid “aACk) and alkaline phosphutase ALP
activity increased during the first 12 davs and declined
returning to the original level on day 20. Seven ACHE aod 5 Ll
isozymes were detected during dilfrerent cnbryogenesis stapes.

Twa MDH, 2 ACP, | AL and 2 aol'D tsozymes were detected
throughout cubryogenesis.  Treating the wother with 20 -
hydroxyecdysone was associaled with diflerent deprees ol 1tancrease
in protein and KNA conteuts and GOPD and ACHE activivy, and with

i decrease in ACE and ALP activity in the cmbryos,
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