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ABSTRACT

Three organic solvents were used for extracting the wild plant F. bruguieri:
methanol, petroleum ether and n-butanol. One of two concentration levels of each
extract (7.5 and 3.7%; 30.0 and 15.0%; 30.0 and 15.0%, respectively) was given to the
newly moulted penultimate instar nymphs of the desert locust S. gregaria through the
fresh food plant. The influenced transaminase activities were investigated in the
haemolymph and fat body of the last instar nymphs and newly emerged adults.

The affected GOT activity in haemolymph of the last instar nymphs depended
on the age because F. bruguieri extracts exhibited considerable reducing effects on it
in both the early- and mid-aged nymphs but promoted enzyme activity was estimated
in the late-aged nymphs, irrespective of the solvent or the concentration level. On the
other hand, the strongest enhancing effect of F. bruguieri on the enzyme activity in
haemolymph of the newly emerged adults (173.3£35.5 vs. 85.0+17.3 U/ml of
controls) was exhibited after treatment with the higher concentration level of n-
butanolic extract. Also, a remarkable inducing action of F. bruguieri extracts on the
GOT activity was observed in the fat body of both late-aged nymphs and newly
emerged adults, regardless to the solvent or concentration level. Nymphal treatments
with F. bruguieri extracts resulted in an inhibited activity of the enzyme, generally, in
the fat body of early- and mid-aged nymphs.

The methanolic extract from F. bruguieri induced the GPT activity in
haemolymph along the nymphal life while the petroleum ether and n-butanolic
extracts induced such enzyme activity only at the mid- and late-ages of nymphs. With
regard to the newly emerged adults, F. bruguieri, unexceptionally prohibited the
enzyme activity in haemolymph, irrespective of the solvent and concentration level. A
promoting effect of F. bruguieri extracts on the GPT activity was exhibited in the fat
body of late-aged nymphs and newly emerged adults, regardless to the solvent or
concentration level. Otherwise, the F. bruguieri extracts exhibited an inhibitory effect
on the enzyme activity in the early- and mid-aged nymphs, after treatment with
petroleum ether or n-butanol for.
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INTRODUCTION

Environmental and health problems associated with the use of synthetic
insecticides led researchers to look for natural plant protection agents such as
botanical insecticides. In the continuous search for new and safe pest control methods,
plants are considered one of the most rich sources. Active substances extracted from
plants may not only act as toxicants (Schoonhoven, 1978; Mariappan and Saxena,
1984), but also as repellents, synergists (Su and Harvot, 1981), insect growth
regulators (Bowers et al., 1972) or phagodeterrents (Meisner et al., 1982). Among the
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plant families studied, the Meliaceae, Asteraceae, Labiateae, Piperaceae and
Annonaceae are most promising (Isman, 2006). Generally, botanicals are potentially
useful substitutes for synthetic chemical insecticides (Bingaman and Christians, 1995)
and useful in many pest management programs (Shekari et al., 2008).

Transamination has been demonstrated in a number of insect tissues,
particularly that concerning glutamate, aspartate and alanine (Gilmour, 1961). The
glutamic oxaloacetic transaminase (GOT) and glutamic pyruvic transaminase (GPT)
are key enzymes in the formation of non-essential amino acids, in metabolism in the
nitrogen waste, gluconeogenesis and correlated with protein anabolism and
catabolism (Mordue and Goldworth, 1973). For some details, these transaminases are
the important components of amino acid catabolism; which is mainly involved in
transferring an amino group from one amino acid to another keto acid. The aspartate-
aminotransferase and alanine-aminotransferase serve as a strategic like between the
carbohydrate and protein metabolism and are known to be altered during various
physiological and pathological conditions (Etebari et al., 2005). The present work
was conducted aiming to investigate the effects of different extracts from the wild
plant Fagonia bruguieri (Zygophyllaceae) on the activities of GOT and GPT in some
tissues of the economically dangerous insect Schistocerca gregaria.

MATERIALS AND METHODS

I) Experimental Insect:

The desert locust Schistocerca gregaria (Frosk.) (Orthoptera: Acrididae) was
used as an experimental insect in the present study. The present culture was
originated by a lot of gregarious nymphs obtained from Locust Research Division,
Plant Protection Research Institute, Ministry of Agriculture, Doqqi, Giza. Insects were
reared in wooden formed cages measuring: 60 cm length x 60 cm Width x 70 cm
height. Three sides of the cage were made of wood and the fourth side was glass, with
a wire gauze tope. The front side of the cage was provided with a small door to facilitate
daily routine work and maintenance of the insects. The bottom was furnished with a sandy
layer of 20 cm depth and with 10-15% humidity to be suitable for egg laying. An electric bulb
(100 watt) was adjusted to maintain a continuous photoperiod of 12 L: 12 D in each cage as
well as in order to maintain an ambient temperature of 32+2°C.

The insects were reared and handled under the crowded conditions outlined
by Hunter—Jones (1961). Half hundred adults were placed in each cage for egg laying.
The feces, dead locusts and food remains were removed daily before introducing the
freshly food. Care was seriously taken to clean these cages at regular intervals and the
sand was sterilized in drying oven (at 140°C for 24 hours) to avoid contamination
with any pathogenic microorganisms. Fresh clean leaves of berseem Medicago sativa,
in winter, and the leaves of leguminous plant Sesbania aegyptiaca, in summer, were
used as a food for insects. On the other hand, the berseem leaves only were offered as
food for insects during the experimental work.

IT) Plant extracts:

Fagonia bruguieri var. bruguieri is a perennial wild herb distributed all
deserts in Egypt but profusely spread in Sinai. It is, also, distributed in Arabia, Syria,
Jordon, Iraq, Palestine, Iran, Pakistan, Afghanistan and North Africa. It systematically
belongs to family Zygophyllaceae. The aerial parts of the plant (leaves, stems and
flowers) were collected from the region of Santa Catherin (Sinai) during flowering
stage, and kindly identified by Dr. Abdo marey, Faculty of Science, Al-Azhar
University (Cairo). The collected samples were air-dried, powdered and kept in
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tightly closed amber coloured glass containers for protecting from light, at low
temperature.

Dried and pulverized powder of F. bruguieri (2 kg) was exhaustively
separately extracted with methanol (1.7 Lx3). The combined alcohol extracts were
concentrated to 400 ml, diluted with 400 ml of water and the next successively
extracted with petroleum ether (5x400 ml) was concentrated to dryness under reduced
pressure giving (80g), while n-butanol (5x400 ml) extracts were concentrated to
dryness under reduced pressure giving (60 g).

IIT) Nymphal Treatments:

Tow concentration levels of the methanolic extract (7.5 and 3.7%) were used as well
as 30.0 and 15.0% of the petroleum ether extract and n-butanolic extract were used.

The newly moulted 4t (penultimate) instar nymphs of S. gregaria were fed on
fresh leaves of M. sativa after dipping in different concentration levels of each extract.
After dipping for three minutes, the treated leaves were allowed to dry before offering
to the nymphs. A day after treatment, all nymphs (treated and control) were provided
with untreated food plant. Ten replicates (one nymph/replicate) were used for each
concentration. Each individual nymph was isolated in a glass vial provided with a thin
layer of sterilized sand as a floor.

I11) Enzymological Investigation:
(1) Enzyme preparation:

For the determination of the glutamate oxaloacetic transaminase (GOT) and
glutamate pyruvic transaminase (GPT) activities in the fat body, samples of this tissue
were collected from 5" instar nymphs of different ages (early, mid and late) and early
adults after treatment the early 4™ instar nymphs. The fat body was weighed and then
homogenized in a saline solution (the fat body of one insect / 1 ml saline solution 0.7
%) using a fine electric homogenizer, tissue grinder for 2 min. Homogenates were
centrifuged at 4000 r.p.m. for 15 min. The supernatant was used directly or frozen
until the use for the enzymatic determination. Three replicates were used and the fat
bodies from two individuals were avoided to be mixed.

For the determination of the GPT and GOT activities in the haemolymph was
collected from 5™ (last) instar nymphs of the same ages and early emerged adults,
after treatment the early 4t (penultimate) instar nymphs. Haemolymph was drawn
into Eppendorff Pipetman containing few milligrams of phenoloxidase inhibitor
(phenylthiourea) to prevent tanning or darkening and then diluted 5x with saline
solution 0.7%. For whole blood assays, the diluted haemolymph was frozen for 20s
to rupture the haemocytes. The haemolymph samples were then centrifuged at 2000
r.p.m. for 5 min, and only the supernatant fractions were used for assay directly or
frozen until use. Three replicates were used and the haemolymph of two individuals
were never mixed.

(2) Transaminase Measurements:

The GOT activity was determined according to the method of (Harold, 1975)
using a kit of Bioadwic. The enzyme was measured at wave length 546 nm by
spectrophotometer. The GPT activity was determined according to the method of
(Harold, 1975) using a kit of Bioadwic. The enzyme was measured at wave length
546 nm by spectrophotometer.

IV) Statistical Analysis of Data:

Data obtained were analyzed by the Student's t-distribution, and refined by
Bessel correction (Moroney, 1956) for the test significance of difference between
means.
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RESULTS

1) Effects of Fagonia bruguieri extracts on the glutamic oxaloacetic
transaminase activity in haemolymph of Schistocerca gregaria:

After feeding of penultimate instar nymphs of Schistocerca gregaria on different
extracts from Fagonia bruguieri, the glutamic oxaloacetic transaminase (GOT)
activity in the haemolymph of last instar nymphs and newly emerged adults was
investigated. The obtained data are arranged in Table (1), in which the affected
enzyme activity depended on the age because F. bruguieri extracts exhibited
considerable reducing effects on it in both the early- and mid-aged nymphs but
promoted enzyme activity was determined in the late-aged nymphs, irrespective of the
solvent or the concentration level.

Table (1): Effects of Fagonia bruguieri extracts on the glutamic oxaloacetic transaminase
activity (U/ml) in haemolymph of the desert locust Schistocerca gregaria.

Last instar nymphs
Solvent Conc. % Newly emerged
- adults
Early-aged Mid-aged Late-aged
Mean + SD 60.0+8.7a 60.0+8.7b 1083+ 13.1¢ 135.0+£20.0b
7.5
Change % -20.0 -38.0 +170.8 +58.8
Methanol
Mean + SD 70.0+8.7 a 55.0+8.7b 60.0+8.7b 1083+ 11.5a
3.7
Change % -6.7 -43.1 +50.0 +27.4
Mean + SD 333+17.6b 50.0+15.0b 1283+ 13.1d 171.7+ 144 ¢
30
Petrolium Change % -55.6 -48.3 +220.8 +102.0
ether Mean % SD 450+8.7b 85.0+87a 80.0£10.0 ¢ 1433+ 133¢
15
Change % -40.0 -12.1 +100.0 +68.6
Mean + SD 50.0+15.0a 283+ 11.5¢ 85.0+8.7¢ 173.3+355b
30
Change % -33.3 -70.7 +112.5 +103.9
n-butanol
Mean + SD 65.0+15.0a 50.0+15.0b 450+8.7a 1283+11.5b
15
Change % -133 -48.3 +12..5 +50.9
Controls Mean + SD 75.0£8.7 96.7+17.6 40.0 £ 8.7 85.0+17.3
Conc.: Concentration, mean = SD followed with the same letter (a): is not significantly different (P>0.05),

(b): significantly different (P<0.05), (c): highly significantly different (P<0.01), (d): very highly significantly
different (P<0.001).

Moreover, the most drastic inhibitory effect on GOT activity was observed in the
haemolymph of mid-aged nymphs after treatment with the higher concentration level
of n-butanolic extract (28.3+11.5 vs. 96.7£17.6 U/ml of control congeners) but the
slightest inhibitory one was determined in early-aged nymphs after treatment with the
lower concentration level of methanolic extract (70.0+£8.7 vs. 75.0+8.7 U/ml of
controls). As cited before, the late-aged nymphs appeared with significantly induced
GOT activity in haemolymph. The most potent inducing effect was exhibited by the
petroleum ether extract (Change % : +220.8 at the higher concentration level) while
the minimal inducing one was expressed in Change % as +12.5 after treatment with
the lower concentration level of n-butanolic extract.

As exiguously shown in the same table, such enhancing effect of F. bruguieri
on GOT activity in the haemolymph extended to the newly emerged adults reaching
its maximal potency (173.3+35.5 vs. 85.0+17.3 U/ml of control corresponding) after
treatment with the higher concentration level of n-butanolic extract.
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2-Effects of F. bruguieri extracts on the GOT activity in fat body of S. gregaria:

Just a look to data distributed in Table (2) clearly reveals a remarkable inducing
effect of F. bruguieri extracts on the GOT activity in the fat body of both the late-
aged nymphs and newly emerged adults, regardless to the solvent or concentration
level . As unambiguously seen, the maximal promoting effect in fat body of the late-
aged nymphs was recorded for petroleum ether extract (Change%:+22.8,at
concentration level 30%) while the lowest promoting effect in the same nymphs was
exhibited by the methanolic extract (Change %: +1.5, at concentration level 3.7%).
The two extremes of the stimulatory effect on GOT activity in fat body of the newly
emerged adults were measured by n-butanolic extract (Change%:+83.9at
concentration level 15%) and petroleum ether extract (Change%:+0.7,at concentration
level 15%), respectively.

Table (2): Effects of Fagonia bruguieri extracts on the glutamic oxaloacetic transaminase
activity (U/ml) in fat bodies of the desert locust Schistocerca gregaria.

Last instar nymphs
Solvent Conc. % - Newly emerged
Early-aged Mid-aged Late-aged adults
Mean + SD 2763 +£12.7d 3192+ 12.5b 2123+85b 390.3+18.3d
7.5
Change % -32.5 +10.0 +13.2 +70.4
Methanol
Mean = SD 309.2+20.0¢ 300.1+12.1a 1904+9.7a 376.4+15.7d
3.7
Change % -24.5 +3.4 +1.5 +64.3
Mean + SD 210.7+16.7d 187.7+11.2d 2303+ 12.0¢ 2313+12.0a
30
Petrolium Change % -48.5 -35.3 +22.8 +1.0
ether Mean + SD 215.4+85d 1952+9.7d | 2103+10.1b 230.6+21.1a
15
Change % -47.4 -32.8 +12.1 +0.7
Mean = SD 152.3+18.3d 202.1+8.5d 2153+8.1b 411.7+24.8d
30
Change % -62.8 -30.4 +14.8 +79.7
n-butanol
Mean + SD 231.0+£12.0d 311.3+159a 207.1+85b 421.3+18.8d
15
Change % -43.6 +7.2 +10.4 +83.9
Controls Mean = SD 409.5+17.4 290.3+7.5 187.6 £7.7 229.1+5.5

Conc,, a, b, ¢, d: see footnote of Table (1 ).

3-Effects of F. bruguieri extracts on the glutamic pyruvic transaminase activity
in haemolymph of S. gregaria:

In view of data listed in Table (3), the glutamic pyruvic transaminase (GPT)
activity in the haemolymph on both nymphs and adults were considerably disturbed
by the action of F. bruguieri extracts. The methanolic extract of F. bruguieri induced
the enzyme activity along the nymphal life while the petroleum ether and n-butanolic
extracts promoted such enzyme activity only at the mid- and late-ages of nymphs. The
most potent reducing effect was exhibited in the early-aged nymphs by the higher
concentration level of n-butanolic extract (Change %: - 61.8). On the other hand, the
strongest enhancing effect on GPT activity in the haemolymph was exhibited in the
late-aged nymphs (35.0+8.7 or 35.0+13.2 U/ml, at the higher concentration level of
methanolic or n-butanolic extract, in comparison with 8.3+5.8 U/ml of control
congeners). In addition, the least potent enhancing effect of F. bruguieri extracts was
estimated as 26.7£5.8 U/ml (vs. 21.7+£7.6 U/ml of controls) in the haemolymph of
early-aged nymphs after treatment with lower concentration level of methanolic
extract.
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Table (3): Effects of Fagonia bruguieri extracts on the glutamic pyruvic transaminase activity (U/ml) in
haemolymph of the desert locust Schistocerca gregaria.

Last instar nymphs Newl
o y emerged
Solvent Cone. % Early-aged Mid-aged Late-aged adults
Mean + SD 450+8.7b 383+7.6b 350+8.7b 683+114c
7.5
Change % +107.4 +129.3 +321.7 -33.9
Methanol
Mean + SD 26.7+58a 250+87a 16.7+29a 783+ 11.1b
3.7
Change % +23.0 +49.7 +101.2 -24.2
Mean + SD 11.7+58a 41.7+29d 26.7+95b 50.0+8.7d
30
Petrolium Change % -46.1 +149.7 +221.7 -51.6
ether Mean = SD 133+7.6a 46.7+5.8¢ 25.0+£7.7b 71.7+£12.6 b
15
Change % -38.7 +179.6 +201.2 -30.6
Mean + SD 83+58a 50.0+8.7¢ 350+132b 483+94d
30
Change % -61.8 +199.4 +321.7 -53.2
n-butanol
Mean + SD 11.7+88a 250+87a 183+29a 66.7+11.1¢
15
Change % -46.1 +49.7 +120.5 -35.4
Controls Mean = SD 21.7+7.6 16.7+2.9 83+5.8 103.3+5.8

Conc., a, b, ¢, d: see footnote of Table ( 1).

In respect to the newly emerged adults, F. bruguieri unexceptionally
prohibited the GPT activity in haemolymph, irrespective of the solvent or the
concentration level. The strongest prohibiting effect was exhibited by the n-butanolic
extract (48.3+9.4 U/ml, at higher concentration level in comparison with 103.3£5.8
U/ml of control congeners).
4-Effects of F. bruguieri extracts on the GPT activity in fat body of S. gregaria:

As clearly shown by data of Table (4), the most attractive observation was the
promoting effect of F. bruguieri extracts on the GPT activity in the fat body of late-
aged nymphs and newly emerged adults, regardless to the solvent or concentration
level. Such promoting effect on the enzyme activity in late-aged nymphs reached the
maximum at the lower concentration level of n-butanolic extract (Change%: +26.1)
while the minimally enhanced activity was measured at the lower concentration level
of methanolic extract (Change%: +0.6) in the fat body of mid-aged nymphs.
Regarding to the adults, the induction of enzyme activity reached its maximal value
(Change %: +20.3) at the lower concentration level of n-butanolic extract but its
minimum (Change %: + 0.7) was observed at the lower concentration level of
petroleum ether extract. In addition, the methanolic extract exhibited an inducing
effect on the GPT activity in the fat body along the nymphal instar as well as in the
newly emerged adults.

The F. bruguieri extracts exerted an inhibitory effect after extraction with only
petroleum ether or n-butanol for the early- and mid-aged nymphs. Depending on the
obtained results, the strongest inhibitory effect was exhibited by petroleum ether
extract but the least one was exerted by n-butanolic extract (129.2+10.0 U/ml in the
fat body of mid-aged nymphs and 120.7+10.2 U/ml in early-aged nymphs |,
respectively, compared to 201.7+6.4 and 122.6+6.3 U/ml in the fat body of control
congeners).
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Table (4): Effects of Fagonia bruguieri extracts on the glutamic pyruvic transaminase activity
(U/ml) in fat bodies of the desert locust Schistocerca gregaria.

Last instar nymphs Newl
o y emerged
Solvent Cone. % Early-aged Mid-aged Late-aged adults
Mean + SD 1479+10.1b 204.0+9.6a 1889+9.5D 240.6 +13.2b
7.5
Change % +20.6 +1.1 +15.3 +12.4
Methanol
Mean + SD 1243+85a 2029+ 11.1a 170.3+6.5a 220.1+9.6a
3.7
Change % +1.4 +0.6 +3.9 +2.9
Mean + SD 101.1+7.5b 129.2+10.0d 1952+10.2b 216.1+12.0a
30
Petrolium Change % -17.5 -35.9 +19.1 +1.0
ether Mean = SD 1063 6.0 b 1432+£9.6d | 186.5+10.0b 215.6+£10.1a
15
Change % -13.3 -29 +13.8 +0.7
Mean + SD 1042+84b 158.8+10.2¢ 185.7+8.7b 2498+ 14.1b
30
Change % -15.0 2213 +13.3 +16.7
n-butanol
Mean + SD 120.7+10.2 a 167.3+13.4b 206.7+9.1 ¢ 2574+19.2b
15
Change % -1.5 -17.1 +26.1 +20.3
Controls Mean + SD 122.6 £ 6.3 201.7+6.4 163.9£6.0 214.0£7.2

Conc,, a, b, ¢, d: see footnote of Table (1 ).

DISCUSSION

1) Disturbed GOT Activity In Haemolymph And Fat Body:

According to the available literature, the affected GOT activity depends not
only on the insect species or its strain but also on its developmental stage, age, tissue,
chemical nature of the compound, chemical components of the plant extract and
method of treatment (e.g.: Saha et al., 1986; Tabassum, 1994; Tabassum et al., 1994,
1998; Zohry, 2006; Abdel-Ghaffar and Ghoneim, 2007; Al-Dali, 2008).

The affected GOT activity in haemolymph of the last instar nymphs of S.
gregaria, in present study, depended on the age because F. bruguieri extracts
exhibited considerable reducing effects on it in both the early- and mid-aged nymphs
but promoted enzyme activity was estimated in the late-aged nymphs, irrespective of
the solvent or the concentration level. Moreover, the most drastic inhibitory effect on
the enzyme activity was observed in the mid-aged nymphs after treatment with the
higher concentration level of n-butanolic extract (28.3+11.5 vs. 96.7+17.6 U/ml of
control congeners). On the other hand, the maximal enhancing effect of F. bruguieri
on the enzyme activity in haemolymph of the newly emerged adults (173.3£35.5 vs.
85.0£17.3 U/ml of control corresponding) was exerted after treatment with the higher
concentration level of n-butanolic extract.

Also, a remarkable inducing action of F. bruguieri extracts on the GOT activity was
observed in the fat body of both late-aged nymphs and newly emerged adults, regardless to
the solvent or concentration level. Nymphal treatments with F. bruguieri extracts resulted in
an inhibited activity of the enzyme, generally, in the fat body of early- and mid-aged nymphs.
On the other hand, the strongest promoting effect in the late-aged nymphs was detected for
petroleum ether extract (Change%: +22.8 at concentration level 30%). Also, a stimulatory
effect on the enzyme activity in the newly emerged adults was exhibited by n-butanolic
extract (Change %: +83.9 at concentration level 15%). In addition, the nymphal treatments
with F. bruguieri extracts resulted in an inhibition in the enzyme activity in the fat body of
early- and mid-aged nymphs.
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Other plant extracts, or even insecticides and insect growth regulators (IGRs),
exhibited similar effects on the activity of GOT in other insect species such as
Tribolium castaneum by 10 and 20 ppm of cypermethrin ( Saleem and Shakoori,
1986), Spodoptera littoralis by Margosan-0 (Mostafa, 1993), S. littoralis by Melia
azedarach extracts (Hassan, 2002), Musca domestica by Margosan-0 and Jojoba oil
(Ghoneim and Abdel-Ghaffar, 2007), M. domestica by the IGRs lufenuron and
diofenolan (Al-Dali, 2008). The major inhibitory effect of the F. bruguieri extracts,
in the present study, to a great extent, agrees with those effects reported for other
insect species after treatment with different botanicals or IGRs, such as T. castaneum
treated with RB-a (neem fruit seed extract) (Tabassum, 1994, Tabassum et al., 1994),
Sitophilus oryzae treated with RB-a (Azmi et al., 1998), Bombyx mori treated with
estradiol-17B (vertebrate female sex steroid hormone) (Keshan and Ray, 1998),
Alphitobium diaperinus treated with the insecticide Danitol (Tufail, 1991)
Rhynchophorus ferrugineus treated with azadirachtin (Azt.) (Bream, 2003),
Anophelus stephensi treated with RB-b (Rajput, 2003).

The increasing GOT activity in haemolymph of S. gregaria, in the present
study, generally after treatment with some of the F. bruguieri extracts suggests the
mobilization of amino acids during the insecticidal stress exerted by certain toxic
components in some of the present extracts to meet the energy demands (Zeba and
Khan, 1995). In addition, the inhibitory effect of some F. bruguieri extracts on the
GOT activity of S. gregaria may be due to difficulty in the formation of dissociable
enzyme—inhibitor complexes, which reduce the specific enzyme activity
(Dragomirescu et al., 1979).

2) Disturbed GPT Activity In Haemolymph And Fat Body:

Inhibitory effects of several plant extracts, IGRs and insecticides on the GPT activity
were reported for Chrysocoris stolli by an ecdysteroid (Saha et al., 1985), S. oryzae by
permethrin (+ bioallethrin) (Keshan and Ray, 1998), S. littoralis by Margosan-0 (Mostafa,
1993), T. castaneum by the neem extract RB-a (Tabassum et al., 1994), A. diaperinus by
Danitol (Tufail, 1991) and the neem formation RB-a + PBO +TX-100 (Tabassum et al.,1998),
S. littoralis by M. azedarach extracts (Hassan, 2002), Euprepocnemis plorans by some neem
limonoids (Abdel-Ghaffar and Ghoneim, 2007).

The methanolic extract from F. bruguieri, in the present study, induced the GPT
activity in haemolymph of S. gregaria along the nymphal life while the petroleum
ether and n-butanolic extracts induced such enzyme activity only at the mid- and late-
ages of nymphs. With regard to the newly emerged adults, F. bruguieri,
unexceptionally prohibited the enzyme activity in haemolymph, irrespective of the
solvent and concentration level. Similar diversed effects of some other plant extracts
on the GPT activity in different insect species, depending on the stage or age, were
reported (Mc-Allan and Chefurka, 1961; Gilbert, 1967; Chen, 1966; Bakr et al., 2002;
Bream, 2003; Ghoneim and Abdel-Ghaffar, 2007). However, the varying effects of
the present plant extracts on the GPT activity in decreasing or increasing levels may
be due to the effect on the synthesis or functional levels of this enzyme directly or
indirectly by altering the cytomorphology of the cells (Nath, 2000), or to the effect of
certain effective components in the present botanical on the neurosecretory hormonal
pattern (Salah et al., 2002).

In the present study, also, a promoting effect of F. bruguieri extracts on the
GPT activity was exhibited in the fat body of late-aged nymphs and newly emerged
adults of S. gregaria, regardless to the solvent or concentration level. Otherwise, the
F. bruguieri extracts exhibited an inhibitory effect on the enzyme activity in the early-
and mid-aged nymphs, after treatment with petroleum ether or n-butanol for. Such
inhibited GPT activity was possibly because pyruvate is the precursors of Krebs cycle
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compounds, concerned with the mitochondrial oxidation phenomenon and ATP
production (Azmi et al., 1998).
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