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SUMMARY: 

The relationships between hormones and sex pheromones 

produced by ticks for communication during reproductive processes 

are being investigated. Natural (tick-originLated) ecdys;teroios 

and juve nile hor monies ar" O o: i. dtto i fi ed and cha racterized 

chemically and biologically. Hormones A' known identity are 

being applied to diffrent uevelopme-.ntal stages of ticks to 

determin e w 1:.the:r these treatment.s disrupt sexual communication. 

Insect hormones and natural tick hormones are to be tested
 

comparatively by the same bioluiical parameters. The horiolne

producing organs and major liosynthetic steps are under 

invest igat ion. 

When natural tick hormones arc characterized and their
 

regulatory roles clarified, it may be possible to interrupt or 

suppress hormon. synitlhesis and ,roducti on or to appl y antagonists 

to disrupt hormone action on sex pheromoune activity. Biological 

control, using natural tic:k hormones or proVen bioactive analog-

ues, is especially attractive. These comipounds 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 past control sl:ratep s empl loying innovative 

biological control mechanisms. 
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SPECIFIC AIMS:
 

The specific aims of tho investigation are to:
 

1. Determine lhe nature of interact ions lbetween natural 

tick hormones and sax pheromones , speci fically the roles of 

ecdysteroids and juvenile hormones (JaI) in the development and 

regul.ation of 'sex pheromone systems;. 

2. Identify the chemical iiuture of tick ucdysteroids, 

especially those that st imulate the development and activity of 

sex pheromone glands. 

3. Investigat, the source and biosynthesis of tick 

ecdysteroids associated with sex pheromone system(s) as well as 

compounds that may disrupt their product ion. 

4. Investigate the role of .juvenile hormones (JII), using 

tick-uriginuted JI and/or ,J[ nalogues, on the duvolopmu.,l aI d 

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 s'ecific tick hormone--pheromone 

interactions for use in biological control of important tick 

species. 
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BENEFITS TO EGYPT:
 

This project will provide immediat, and long lastin g 

benefits to 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, wh:ich they may use K turn to train colleagues at 

local institutions. Specifically, Egyptian technical personnel 

will acqjuir, skills in High Pe'frimance Liquid Chromatography 

(HPLC), Gas Chromatography, £Radioimmunoassay ( IlA) and Enzyme 

Linked Immunosorbent. Assay (ELISA). They will learn biological 

techniques (e.g., tissue culture) and acquire an understanding of 

current knowledge in major cientific disciplines related to this 

project. Thil 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, Hlyalomma.i 

dromedarii, as the model species, combines basic research with 

immediate application of new techniques to control these and 

on hor npn 
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NEW AND INNOVATIVE CONCEPTS:
 

this project proposes to control ticks by using hormones or 

hormone analogues to disrupt the mating process, thereby 

diminishing reproduction and limiti ng poputation growth. The use 

of pheromones to control artht-opod pest populations to prevent 

mating is not new; the use of hormones .or hormone analogues to 

prevent mating is unique. Hormones may also be administer-2d (as 

systemics) to the host mammal to minimize tick feeding and 

development. These molecules can be used without harming 

livestock. Other innovative techniques includu (1) controlled 

release of tick sex pheromones, so that the sexes do not mate and 

reproduce, and (2) natural tick re,,t!ele,-nts. 

SCIENTIFIC PROGRESS: 

Changes in the total protein concentrations in the hemolymph 

and ovaries of female Arga:s (Ar!gas) hurmanni Audouin during 

oogenesis and in male-s were studied. There was a dcli ne :in 

total protein level in heiuoly mplh o1' mated ticks for I o 2 day:j 

after feeding. This decrease was fol1owo:, by an increase 

reaching a maximum on day 6 or 5-6 in males and females, 

respectively. The level of pr-otein in th hemo ymph of female 

ticks was higher than that of the male during the period of 

vitellogenesis and onset of oviposition (3-6 (lays 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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._ -t he-hemo1iilyiph-o-f e l es. by -t he-deve-]opi- uucyo t.*- The-nicrease- --- 'si: 


of the hemolynph proteins in Lhu females coinc.ided withIi ani
 

'increase of the ovary protein titer which was linearly correlated
 

to the ovary weight and the number of maLure oucytes inside it.
 

This suggests an uptake of hmolymph prote.ins by the ovaries
 

and/or increasing proLein synthesis within the ovaries.
 

Twenty-iwo egg 'vitellins of Ar. hermanni were used as
 

antisera for immuno-electrophoresis say of vitellogenins and
 

vitellins in the haemolyml)h and ovaries, re:spectively. Thirteen
 

fractions were derived from extraovarian vitellogenins, 7were 

endogenous vitellins produced in the ovaries and 2 vitellins with
 

relative mobilities (Mr) of 35.5 and 47.2 k D existed only in 'the
 

deposited eggs. Almost all exogenous vitellins and their haeino

lymph counterparis (vit. Llogy:.ninuI sI) wire haemog.yco i, l Cut uisis
 

with relatively low Mr of 66.2 > 200 k D. Endogenous viLeulins
 

had higher Mr of 22-59 k D and variable chumi cal nature. Thu
 

haemolymiph of the female had more protein, fractions (22-24) than
 

that of the mule (15). ,l11 pro yins in the male had corrcsloid

ing fractions in the female haemolymph with similar electro

phoretic mobilities and 5 fractions were immuunologically
 

identical common vitellog.nins. Eight female specific
 

. vitelloge nins were .rest riLoted to the ,fem|le hhue||uly mphs nd, 2 uf.
 

thumd had high M.rof 14.4 and 1.5 k D appeared at tLhu uniuL oCf 

oviposition. Ovaries had 2H protein fractions which showe:d gruat 

fluctuations in number and percent concentration at the different 

SPhysi~logocal states studied. Five to 13 exogenouswere 



~-v~lln~6appe-ired.dui izg v! Lwgnsi~nd ne 

oviposit ion. One to 7 uIn.lOU5 v.tel I ins wereu d-o WL etud in th. 

female ovaries ,ostIly during L'hr priod prior and up to 

vitellogenesis initiation. The sign:ificance of the obtainued
 

results were discussed.
 

The ribusoes from Ajras (Purs.icargas) arboreus eggs were 

isolated and their ability to initiate protein synthesis in a 

cell-free system was investigated. A greater proportion of'
 

polymeric forms was detected in the ribosome fractions at lawe 

embryogenesis. Syn thles is oi RNA, ribosomul RNA, and ribosoma 

protein occurred during embryogenesis. The ratio of r1UNA to
 

rprotein was 1:1 .02-1. 15, of purines to pyrimidines was 1:1.067 

1.10, and of"G-keto groups to 6 umino groups was 1:1. Tw,, ly ont

different ribosol ] pr.oteilns were separated by disc electro

phoresis. The requiremezits for an amino acid-incorporating 

system from _. arboru_. eggs were established. The pH1 5 enzymes 

prepared from the tick eggs successfully supported the
 

incorporation of C leucjse by isaL ted ribosomes from A. 

arboreus eggs. RNase but not DNase inhibited tile protein
 

activity. The function:ing of the A. rboqrus ribAsomes requires 

Mg'*, GTP and/or ATP.
 

Bioassays performed on Ornithodoros (Ornithodoros) savinryi
 

(Audouin) demonstrated the presence of a female sex pheromone. 

Unfed and fed adults, aft-r various postfIueding p'riods, were 

cross-tested. Two independent criteria were used: thei.
 

percentage of posi tive male responses and the timu elapsed before 



-
"theseespons rcmales we re l eas t- at Lr c i-,e -whe, -un1-ed --ull -on
 

the feeding day. Their attractiveness increased afterwards 

reaching the highest values 6 days postfeeding (confirmed 

attractive, CA, females) then decreased gradually thereafter. 

Males were least responsive during the first 2 postfeeding days 

and became more rsponsive afterwards reaching a peak 8 days 

postfeeding (sexually active, SA, males). Unfed male re.sjlIses 

to CA females were strong but were lower than those of SA males. 

The fastest responses in all bioassays were those of SA males to 

CA females. The maximum range of SA male response to CA females 

was ca 9 cm. SA males were not attracted to nymphs, CA t'emales 

with sealed coxal c dead CA f'uil,-, v,(r.uri fiov or llow ,*I 1.y
 

responded to nymphs coated with coxal fluid collected- from CA
 

females. Nymphs and females were zzot a ttrucled to CA ',ma1,:s
 

Changes in DNA, RNA, total. lipids, phospho] ipids and 

proteins and the activity of. certain enzymes and pa ttLrn of their 

isozymes were s tudied during flyvjloiiiiui (Iy nI]Omm1a ) i romela rii Koch 

embryogenesis (20 incubation days). Total proteins fluctuated 

with a net increase on day 20 and tota l lipids 1ijcru,,sed during 

the first half of embryogenesis and then declined with a net 

decrease to ca 3/5 of the original level. Total phoslpholi, ds 

decreased to 1/2 its original level. DNA content increased 

greatly during cleavage, gasirplatiun, and orguinogeny. RlNA 

increased during cleavage and blastula formation. Glucose-6

phosphate dehydrogenase (GGPD) activity decreased reaching 1/5 

its original level on dJay 12 with £io further change thereafter. 
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Malic acid dhydrogunase (H acAMi v it y remain ed nearly unchanged 

throughout emiibryugens i-. Lactic acid dwhydlrogen ;ase (Lll) 

activity increased greatly with the highe,t level on day 1-4 with 

no 'urth-r chan,ge. Acetyl c:holkne -:t r :. (ACIH. ) t ivit','
 

increased greatly durin g8 t i ii rst 12 d;ay". wi ti no signi 
 liciant 

change Lhereafter. Acid A'CK "nd alhi[in, pliosphat it. ALP.' 

activity inc reas,,d dur iig i irs t 1'.! davs ; id d,.-cl ii .d 

returning to the original level ni day 00. ,ven ACHEll ,id 5 l.1)11 

isozynes were d.L,.cted dLur in1 ; difI' 'e t ilnbryog.t!'nesis stags. 

Two '1)D1, 2 ;\CP, I AlPt and 2 6 O;j'nisoz'l..se wore ,'tic tded 

thruughuut ulllbry'lignc Ivs. Ti',.at ing the io)ther wi t h 20

hydtroxyecdyson, was assn Ite'l w ith di rf'er-ii I tiegres of increase 

in protein and NNA coni enlts and (GCI'D and ACIE activity, and with 

a de crease in ACP and ALPI' t ivi ty in the ,iv ry'ns. 
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