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Abstract

The aim of the current study was to evaluate the effect of pre-
cocene Il on some biological and biochemical aspects in the adult stage
of S. grearia .The three doses 100, 200 and 300 ug/g adult were topi-
cally applied during the early and late periods of the adult females.

During the first three days of the adult life the dose 100 ug re-
sulted in 100% mortality particularly when it was administered during
the first day. The second dose 200 ug induced 100% sterile adult fe-
males.

The application of the three doses during the late period of the
adult stage (day 4) induced 46.7, 13.3 and 16.7 percentages of mortal-
ity after 48h from treatment , respectively . The metabolites protein ,
carbohydrates, lipids and cholesterol had decreased in the fat body of
the survived adult females.

INTRODUCTION

Intensive studies were conducted on the role of the anti - juvenile hormone
(JH) precocene i against the nymphal instars of Schistocerca gregaria (Unnithan et
al., 1983 and (1980); El - Gammal et al., 1986).

Although Highnam et al., (1963) found that JH from corpus allatum was facili-
tating protein uptake by the growing oocyte, Gellissen and Wyatte (1981) observed
that precocene Il prevented the synthesis of vitelogenin in Locusta migratoria.
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Lange et al., (1983), reported that during the adult development of L. migra-
toria male, precocene Il induced a low level of protein biosynthesis in the fat body .
This was attributed to the reduction in JH titre in the treated insects.

The present work was directed to study the sterile effect of the anti-JH pre-
cocene |l on the adult females of Schistocerca gregaria. Some biochemical aspects

were also evaluated.

MATERIALS AND METHODS

The newly moulted female adults were selected from the gregarious stock col-
ony maintained under the crowded condition. The anti- JH precocene Il (6.7 dimeth-
oxy - 2.2 dimethyl - chromene) was the chemical used .

The tested doses of precocene Il were 100, 200 and 300 ug/g adult. All doses
were applied on adult female insects during the first 4,5 and 6 days of their life.
Each dose was dissolved in 4 ul acetone then was topically applied to the cervical
membrane of the adults by a Hamilton microsyringe type (NCH 701). Each dose was
replicated three times with 10 individuals in each replicate. High mortality percent-
ages were observed with the dose 100 ug/g in adults of one day - old after 48 h
from treatment, this dose was therefore chosen to be also applied on 4,5 and 6 day-
old adults required for chemical analysis later .

The fat bodies of the survived adults after treatment with 100, 200 and 300
ug on days 4, 5 and 6 were collected on day 14 for chemical analysis.

Mortality percentages were recorded after 48h from treatment. The survived
adults were dissected to collect their fat bodies for chemical analysis. During this
stage , the existence of full mature eggs in the ovaries was observed. Percentages
of sterile adults were then caluclated .

Quantitative analysis of the fat body metabolites, i. e protein, carbohydrate,
lipid and cholesterol in the treated female adults was determined in days 4, 5 and 6
after treatment. '

The fat body protein contents were determined by Buret reagent according to
the method of Gornall et al., (1949). The total fat body carbohydrates was estimat-
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ed according to Trinder (1969). The modified method of Knight et al., (1972), was
adopted to determine total lipids. Fat body cholesterol was determined by the enzy-
matic colourimetric method of Richmond (1973).

RESULTS AND DISCUSSION

Biological ‘effect of precocene I

Table 1 shows the effect of the three doses of precocene Il during early and
late adult stage. The dose 100ug gave 100% mortality when it was administered to
1-day old adult females. 200 and 300 ug caused complete sterility with no mortality

achieved.

Table 1. The biological effects of precocene Il on the adult females of S. Gregaria.

Treatment during early Treatment during late
Dose ug/g period * period **
adult ek Fuiris ek Hkkk
% Mortality | egg existence | % Mortality |egg existence
100 100.0 — 46.7 +
200 0.0 b 13.3 +
300 0.0 s 16.7 +
Control 0.0 0.0 +

* The early period is expressed by the first three days of the adult life.

** The late period is expressed by days 4,5 and 6 of the adult life.

*** Moratlity was observed after 48h from treatment. -

**+* Egg existence was observed by dissecting the female adults on day 14.

(-) Sterility.

(+) Eggs existence.
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Treatment with the three does on 4 day-old adults produced 46.4 , 13.3 and
16.7 % mortality after 48h from treatment. The remaining adults had full grown
eggs in their ovaries at day 14 after treatment .

It seemed that the dose 100 ug served as a physiological dose against the tis-
sue building at the beginning of the somatic growth period . The low toxicity of pre-
cocene when was administered later could be explained according to Prgtt et al.
(1980). They showed that the relation between age and toxicity of precocenes is af-
fected by post ecdysial changes in the integumént which modifies the rate of preco-
cene penetration as well as its metabolic detoxication.

This may clarify the acute toxicity of preconcene Il against the adult female of
S. gregaria. Bowers and Martinez - Pardo (1977) found that ultrastructural studies
on Oncoplettus fasciatus treated with prcocene Il resulted in a number of disinte-
grated nuclei, degenerating mitochondria, and autophagic vacuoles .

With regard to sterility induced by precocene Il, Gellissen and Wyatt (1981)
indicated that precocene Il prevented the synthesis of vitellogenin (the yolk precur-
sor protein) in adult females of L. migratoria.

Table 2. demonstrates the effect of precocene Il on the fat body metabolites

Table 2. Effect of precocene Il on the fat body metabolites on day 14 after adult
treatment on days 4,5 and 6 of the adult life.

Dose Effect of treatment during 4 th, 5 th and 6 th day
ug/g mg ptotein /g fat body + s.d. mg Carbohydrate/ g fat body + s.d.
adult day 4 day 5 day 6 day 4 day 5 day 6

100 | 330+2.1|330+2.2 | 570+3.3 [5.40+0.94 | 9.42+0.73 |11.83+0.81
200 | 390 +3.1[450 +5.2 | 400+4.1 |8.28+0.42 | 12.0+1.50 | 9.60+0.16
300 | 500 +4.1{220 + 3.6 | 450+5.1 [10.00+0.37| 7.08+0.98 [10.98+0.70

Control | 550 +2.4| ____ ———  [12.00+1.40 A _—
mg Lipid /g fat body =+ s.d. mg cholestrol/ g fat body + s.d.
day 4 day 5 day 6 day 4 day 5 day 6

100 {108.70+1.8 | 161.2+3.7 | 89.55+2.1 | 5.00+1.1 | 3.50+0.2 5.0040.2
200 1120.00+1.4 [124.50+2.2|151.18+3.7 | 12.0041.9 | 6.00+0.4 | 2.94+0.2
SE 158.97+2.7 | 64.75+2.5 [110.25+4.3 | 2.50+0.2 | 2.00+0.2 5.38+0.4
Control

199.60+4.9 —— o B SR e
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when was applied with the three doses 100, 200 and 300 ug/g on female adults of
4,5 and 6 day-old. It is clear that the three doses of precocene reduced all the fat
metabolites in day 14.

Precocene treatment on day 4 revealed that the fat body protein contents
were 330, 390, 500 and 550 mg/g for the doses 100 , 200, 300 ug and the con-
trol, respectively . The fat body carbohydrate levels were 5.4, 8.28,10 and 12 in
respect. Lipid contents were 108.7, 120.0 158.97 and 199.6 mg/g for the three
dosed and the control, respectively. The fat body cholesterol with the same doses
were 5,12 and 2.5 cholesterol/ g fat body compared with 6.4 mg in the control.

The fat body protein contents as affected by precocene Il treatment on day S
of the adult life were 330, 450 , 220 protein/g fat body for the three doses com-
praed with 550 mg in the control . The carbohydrate contents were 9.42 , 12.0 ,
7.08 and 12.0 mg carbohydrate / g fat body for the 3 doses and the control, respec-
tively . This treatment resuited in a reduction in the fat body lipid content as indi-
cated by 161.28, 124.5, 64.75 and 199.6 mg lipid /g fat body for the three doses
and the control, respectively . The reduction was proportional to the dose level. The
fat body cholesterol contents were 3.5, 6.0, 2.8 and 6.4 mg cholesterol/g fat body
for the doses and the control, respectively.

In general the three doses of precocene reduced all the metabolites during day
14 when the adult females were treated on day 6.
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