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ABSTRACT: Changes in activity of certain enzymes of cotton
aphid, Aphis gossypii Glov.; cabbage aphid, Brevicoryne brassicae L.
and the predator Chrysoperla carnea Stephen as influnced by
Actellic, Marshal and the mlneral oil (CapI-Z) were studles under
laboratory conditions.

The results indicated that Actellic increased trehalase, invertase,
amylase, GOT and GPT activity while.it reduced soluble protein
. content in B. brassicac (that infested different cruclferous treated

hosts), A. gossypii (on treated cucumber) and C carnea that fed on
" the two poisoned aphid species.

Marshal increased trehalase, GOT and GPT activity' while
reduced invertase, amylase activity and soluble protein content of B.
brassicae infesting treated cruciferous plants, A. gossypii en treated
cucumber and C. carnea fed on'the previous treated aphid species.
Mineral oil (Capl-2) decreased invertase, amylase, GOT and GPT
activity and increased soluble protein in insects on different plants
and had no effect on trehalase in B. brassicae (on radish, roquet and
turnip) but decreased it in the same insect (on cabbage and
cauliflower) and also in A. gossypii on cucumber. It could be
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" concloded that the tested pesticides had affected

Amir, et. al.

I /

»
»

‘some vital

biochemical systems.and the effect was differed in accordance to
insect species, host plant for aphlds and feedlng kind of the predatm

C. earnea.
INTRODUCTION
Carbohydrates are  vital
important = components - since -

they can be' utilized by the

organism for producing energy
or comversion to lipids or protem,
(Chlppendal (1978) Metabolism

of carbohydrates are controlled -
mainly by trehalase, chrtase .

.and amylase enzymes (Wyatt
1967 and Wig lesorth, 1972).

, Alsn
‘enzymes

' the
“activity and -

soluhle protem content have an -

important role in biological and
,,physnolog,lcal activities  of
-insects.
of .insecticides on these
-*“*"b“iosystems* were studied by
_ many authors on many insects.

The effect of insecticides on.

~ biochemical activities of target
“and nontarget insect must be
considered as an important

" aspect it

—effeciency.

‘1n .considration

transaminase -
“total. .

Therefi the * effect . . )
erefore, the effec  biochemical . systems

integrated  pest
management stratigy to drow
complete  mape of insectidies
The mainly
biochemical responses taking
were
carbohydrate hydrolyzmg
enZymes, transaminase enzymes
and total soluble protein content.

The, present work was conducted

to' determine the effect of Actellic.
50% EC, O0,0- dlmethyl O- (7-

" diethyl amino- 6 — methyl —

byrimidinyl phoSphorotluoate
Marshal, 25 % W.P. 2,3 dihdro -

. 2 dimethyl - 7- b’enzofuranyl
(d;butylammo) © thiomethyl
carbamate - and the mineral il
(Capl-2) on the activities of some
such as
carbohydrate hydrolyzing enzymes

‘:‘(trehalase invertase and amylase).
‘ransaminase enzymes (GOTand

G_PT) and total soluble protein in
two aphid species (4phis gossypii,
Brevicoryne - brussicae . and  the
predator (' hrysoperla carnea.
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MATERIALS AND METHODS

The biochemical responses of
~ two aplnds species, A. gossypii,
B.brassicac and their predator (.
cartica to an organophosphorus
insecticide (Actellic), carbamate

insecticide (Marshal) and the
mineral . o1l (Capl-2) were
assesed under  laboratory

conditions.

a- Rearing and sampling of
inse_cts

The two aphid species were
collected from infested plants in
the field (cucumber, radish,
cabbage, turnp, roquet and
cauliflower) then transferred to
the same hosts grown in pots in
the laboratory and left to
colonize on these plants for
many generations. The infested
plants were arranged to four
groups; three of which were
sprayed with Actellic, Marshal
and Capl-2 at the recommended
rates; 1L, 750gm and 3 L./fedan
respectively, but the 4™ group
was -sprayed with water only to
be used as a check.

Aphid samples of about 200
nymphs each (one

‘sublethal doses - L
Marshal and Capl-2. The'4"* -

gram

30 No.(4) 2003 1737

approximately) were collected
from the four treated groups
using a fine camel hairbruch
after 48hr of treatment and:put.
separately in small jars: Thejars
were kept in ‘freezer. ;tl”
blochemlca] analySIS

-As fo: (_ueen lacewm;,
(.carnea, aduite were. collected
from the field and reared on
aphids as prey in the laboratony
for more than one generation.
The -3" instar ‘larvae were
»arranged mto 4groups three of
which fed on the survived .
aphid, which treated with::
of Aectellic,

group were fed on non:poisoned
.aphids  and ‘-used as check.
Sample of 50 alivé larvae each
for treatment ‘were placed in

“clean jars and kept in freezer till

analysis.
b- Biochemical analysis

_ The fréézed samples of

- aphids and green lacewmb were

homogemzed for 3 minuts in
distilled = water ~ Smt/sample.
using a_ teflon homogenizer
surrounded with a jacket of
crushed ice. The hbmoggngtes
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were centrifuged at 3500 r.p. m.
For 10 mmutes at 5'c. The
supernatants were immediately
assyed to determine total
soluble protein,  activities
of glutamic  oxaloacetic
transaminase (GOT), glutamic
pyruvic  transaminase (GPT),
trehalase, amylase and mvertase
~enzymes.

.(‘oluonmetrle determinationi of
‘total‘ soluble  protein in
5 supematent of “homogenized
Qaphxds and green lacewing were
carried _out &s descnbed by
Henry (1964) '

- The act1v1t1es of GoT
and GPT were assesed
colourunetl ically accordmg to
the method of Reltman .and
,‘Frankle - (1957) using
ispectrophotometer at 520 n.m;

The methods
determin the digestion of starch

and sucrose by trehalase, amylase ‘

and invertase enzymes,
xespecnve]y was similar to those
of Ishaaya & Swiriski ( 1976)

Activity of control enzymies
_was considered as 100 %
activity and the activity of the
same enzymes existed in the

used to

and
cauliflower tended to decrease
trehalase  activity, ~while

- activity  of

" Amir, et. al.

pestisidal treated insects was
compared to that of control.

" RESULTS AND DISCUSSION

1- . Carbobydrate hydrolyzing
enzymes

 Data given in Table (1)
show the changes in activity
of carbohydrate hydrolyzing
enzymes which found in the
supematant of A gos Sypii
nymphs reared on cucumber,

B.brassicae nymphs reared on
differeent cruciferae hosts and

the 3rd instar larvae of (".carnea

,reared on pesticidal treated

nymphs of both species of

~aphids. Enzyme activity was
.measured  after

48 hrs of
pesticide exposure.

a-Trehalase enzyme

~ The results showed that the
B.brassicae treated with Capl-2
reared on cabbage and

mno
changes were recorded in the
this enzyme as
compared with the control when



Zagazig J.Agric. Res., Vol .30 No.(4) 2003

reared on radish, roquet and
turnip. This compound had no
effect on the same enzyme of
A.gossvpii - when reared on
cucumber. Marshal and Actellic
caused an increase in trehalase
activity i both species of
aphids reared on the ' different

. treated hosts (Table 1).

‘Trehalase  activity = in
(".curnea was increased when
the predator fed on A. gos sypii
and B. brassica reared . on
_ treated plants treated with
Actellic and Marshal. The rate
~ of increase was more obvious
for Actellic than for Marshal as
compared to the control. Capl-2
slightly  increased trehalase
activity of (’.carnea when fed
on aphids poisoned by this
compound.

b- Invertase Enzyme

 Data presented in (Table 1
indicate the changes in mvertase
activity in aphid speices and
‘ green lacewing as influnced by
the pesticidal treatment. In case
“of  Agossypii  reared  on
_cucumbér  plants,  Actellic

1739

increased invertase activity by
312 % compann;, y with centrol
while Capl- 2 and - Marshal
reduced its authlty by 31.2 and
18:6 % respec,twely

Also Autelln. tended to
mcrease mveﬁase act1v1ty in
B.brassicac’ reared “on" the
different’ Tosts “of cruciferae
plants. While the other two
pesticides (Marshal and ‘Capl-2)
reduced invertase activity of this
aphids irrespective of the tested
host - plant. The three: tested
compounds - increased - invertase
activity in (’.cranea-reared. on

-both species of poisoned aphids.

Actellic caused the highest
increase in. invertase -activity

. followed by Marshal and Capl-

2, respectively.
C. Amylase enzyme
The

obtained = results

‘recorded in Table (1) showed
- that changes in-amylase activity

as influnced by pesticides took
the same trend which was
observed before in- case of

" invertase  enzyme. Capl-2 and

Marshal - - reduced  amylase
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N

-activity . 3n both aphid species
‘reared on different host plants
Actellic increased the
activity of this enzyme: The
three tested pest101des increased

the actmty of amylase enzyme
“in insetiphagus (. carnea fed on

“the : two aphid species treate_d

with

these

exeption- . . was.

pesticides. | An
recorded for

¢icranea fed on. B. brassicae

-treated with Capl-2, whereas the

 -activity -of enzyme not affected.

Amylase activity in B. brassicae

i}';wa‘s ‘influnced:-not only. by the
tested - pesticides but.also by the
~ host plant of aphids Table (1).

Activity of amylase enzyme in

by Mead (2000) who. reported

the predator was also affected . . B¢ S W .
noticed for GOT activity in
‘B.brassicac

by the type of prey as well as
the type of pesticide used..

These, results are 1n
agreement with. those obtained

“that carbohydrate hydrolyzing

enzymes. of the cowbea aphid.

. Aphis craccivorq. was affected

Actellic as compared to,control.

by treatment with KZ oil and

2- Transaminase enzymes

“with- control,
‘decreased GOT' activity by
'81:8% of the control. -

Ainir, et.a al.

- Data given in Table
(2) 'represent the qhangesﬁ‘n
activities of GOT and GPT
detected in supernatant of
homogenated aphid species
and their.-predator, In case of
cotton aphid, Aphis gossypii
reared on cucumber plants it

was found that Marshal and

Actellic mcreased GOT
activity by 14.5. and 18.8 %,

respectively, as compared
“while Capl-2

The same trend was also

fed on different
cruciferae host plants. Marshal
and Actellic clearly increased
the activity of thls enzyme in
aphxds reared on the different

| hosts. Effect of Actellic was
_very obvmus than  that
of Marshal on all hosts

_approxxmately However activity
_of the enzyme.was differed from

one host to another Capl-2
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reduced GOT activity in aphids
reared on the different hosts

As  for the predator
(carnae  all the tested
compounds . increased - GOT

activity in the. 3" instar larvae
fed on A.gossypii or B.brassicae ..
~when fed on the two aphid
© species
“compounds

poisoned with these ‘com_,po)unds_
comparing  with the control.
Actellic treatment recorded the
highest  percént
55.6%
36.6%

- recorded

when  C.camea fed . on

B.brassicae. '
These - results are: in

agreement with the results of.

Mead (2000) who indicated that
Actellic increased GOT activity
while KZ oil decreased it in Aphis
craccivora nymphs. The effect of
the tested pesticides on GPT
activity was less than that on
GOT. Marhsal and Actellic
increased - its activity while
Capl-2 decreased it, iirespective

of the type of host. .

of activity *
followed by Capl-2
and Marshal 13.7 %
when fed on A.gossypii, while.
the increase  in activity was low.
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Increase or decrease of GPT

‘activity - as  influnced by the
" pesticides.
- also from-one host to another, .

plant-- was differed

In case of green lacewing
(.carnca all  the tested
compounds incresed GPT activity

poisoned with these
except individuals
which fed on B.' brassicae
porsoncd with Capl- 2.

GPT .activity recorded the
highest level when the predator
was fed on B. brassicae treated
w1th ‘Actellic, while the lowest’
activity which in parallel with-:
that of the  control 100%
with  B.brassicac
treated with Capl 2.

These results are in
agreement “with those reported
by Mead (2000) who indicated
that the KZ . oil decreased GPT
activity in Aphis craccivora.
while - Actellic mc1eased it
Also, the same  ‘trend
aproximately was recorded by
El-Sheakh er al. (1994) who
showed that there were positive
1e1at10ns between GPT activity
in Aphls gmsypu and the
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’
: .
relations between GPT activity

in  Aphis  gossypii  and the

treatment of cotton plants with

insecticdes.
3-:. Total solilbl__e protein

The total soluble protein in
B.  brassicae  reared on the

different cruciferous hosts was
generally decreased by different

percentages . .as- a- result. of
Marshal~ and Actellic treatmerit.

Marshal was the most cﬂ'écti-‘ye'f
in: reducing the total. soluble-.
protein followed by Actellic:
while Capl-2 slightly increased

the total soluble protein. Total
soluble prote"in' differed also
from host pjlant_‘-%tol another,” In
other words, host plant of aphid
had an obvious role in the
quantity of total soluble protein
exsisted in the body of aplﬁds.
The
observed for A.g(i.t;sypii' reared

same trend was also

on cucumber plants . whereas
Marshal and Actellic clearly

Amir, et. al.

decreased the total soluble

. protein while Capl-2 slightly

increased it.

In case of ( ".curnca the total
soluble protein tended to take
the same trend showed before in

: ﬂxq;v_"'t:v;ibr aphid species. Total
- soluble protein increased when

the. prgdat)gg‘ fe,:d_' on aphids,
A. gosypi}' and B. brasicae treated
with - Capl-2-  compared with
control, while the. total soluble
protein- ‘shightly decrease when
the prédator ‘fed on the two
tested aphis treated with’
Marshal- and - Actellic. These
results corroborates with those
of Mohamdy (2000). who
indicated that the convintional
insecticides  reduced tofal
solgblé: protein l‘e_vei of cotton
leaf worm S.littoralis. Mead
(2000) showed decreasing total
protein content in cowbea aphid
treated with Actellic and no
effect with KZ oil as compared

to control.



Table (1) changes in activities of carbohvdrate hvdrolyzmg enzymes (ug glucose / minute / ml) in Brevicoryne brassicae,
Aphis gossypii and Chrysoperla carnea treated with Capl-z Marslul and Actellic. ' '

e

Al

LA SR T et [ SRy eyya
Insects . Brevicoryne brassicae Aphis gosspli Chrysoperla Carnea -
e 3 ¢
Paramseier Trehalase Invertase t | S Trehalase Invertase Amntylase
' t %
1 % . M « 1
£ i £ 0F8 ‘ B b
§ -4 ' BE] Cucumber A B |.A A
. = fad - . a = 3 s - h" : gl _
Trestinewel T g . .- .
— = =t
Mewns | S84 [ 3602 [ 450 [ 3325 | mar| s | se1s | 8618 | eeng ] 6124 | @972 3741 | 4ema 3334 ] 7620 | sees | 13528 | 1emes 11215
Contsol . S S . l 4 o
sabthvity | 190 | 1060 | 1000 | 100.0 | 100.0 | 2008 | 1000 | 1000 | 10a8 | 1008 | 2000 | 1000 | 1000 | 1000 )| 1000 | 1000 | 100 | 1000 | 1008 | 1000 | 1000 | 1000 | 000 | 1000
Mewns | geyz | 2217 | 4850 [ 025 | 2770 | sen | 2852 | 3ms [ 4% | 3m0 40 | 065 | 3030 | e {37 [ 2ee7 {2120 [ 304 | 9007 | 137M4 T 20420 | 13648 | 11821
Caphi2 = B .. N .
| sechanges | em | 384 0o | a0 | B3] ass! 3| 19 e mas] x| 277 | 99 | 230 | ass | ieo0 | 312 | k1] 90 +1.8 18 | M| ase | +s4
Means | 3988 | 4295 | x40 [ 0157 [ @74 | 674 ) 3019 [ anse | 063 [ s1es ] 6500 | 2091 | 01T 2600 | 3 Y 701 {2019 [ 3031 ] w3 [ 97 | 13060 | 22758 | 190%6 | 13943
" Marshal , ! ' '
codnges | ¥18 [ o192 enna ] vass|ma| a2 s | sl et ace | 67 ks | ama g 0 | aes | ase ) ame | 90 § 490 | eas | 13 | w02 | w00 | 4243
e
Niewn [ 10116 | 6700 {9010 | 623.6 | 9148 | T3 ama | a0z [ a2 [ w9708 | 275 | sess [ mswisena | senn [ 6o 203 | 12471 | 11907 | 16336 | 25524 | 23643 | 199D
Actdilic ! : 3 i . )
14 changes +81.4 | +808 ! 57 | +N7.8 f +20 ] Joon 6.6 | +30N | +76 | 4333 ] +39.1 | 4333 | 4124 | 4235 | 4540 | 4518 | +13 ' +3.6 | +3H3 +343 +20.7 +381 +4733 +67.8
-

A. Brevicoryne brassicae

B. Aphis gossypii

.
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3rwdo

£007 ($)'ON 06" 104 “S9Y 2148V [
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Table (2): Changes in activities of tmns;pipm enzymes (GOT an}l GP_T, ng/ L.) in Brevicoryne brassicae, Aphis'gossypil
and Chirysoperia carnea truted yviﬂl Capl- 2 Marshal and Actellic. .

insects " Brevicoryne brassicae Aphis gossypili|  Chrysoperia carnea
Parameter Got GPT GOTI GPT | GOT GPT
Host plants . o} .
o % g ; ? . § ! : g } g § Cwcumber | A | B | A B
= - = . . R
Treatment : R Tl , S
] Mean (ug/L) | 161 | 252 | e | 3235 | Ba | a2 | 4 | 94 s | 26 1925 | 784 | 127 | m2s ) 384 | 288
Control . B B : : : . et ) . :
% activity | 1009 | 1000 | 1080 | 1000° | 1000 | 1060 | 1069 | 10 [“ieas | 1006 | 1eme | teme | 1008 { 1008 | 1see | 1000
Mean(upll) | 1e0 | 224 [ 245 (2as | 175 7 se | 996 | w6 | o125 | e32 | v | 686 |usee | %3 | w4 | 0
Caplh-2 K : :
Yochamges | 138 | 1Ll | 128 | 34aif 243 | 423 | &1 | 46 | 33 | 3 |oam |63 [ssee| vna | eee |4
Mean(e/l) | 252 | 280 | S28 | 385 | 2975 | 1086 | 120 | 1 | 152 | 128 | 2208 | 1.6 | 11 | %15 | 4 383
Mbarshal ) .
% chamges | *565 | +ILL | 48728 | w182 | 4287 | 4158 | 4154 | 4200 | 07 | 4333 | 4148 | sy | 136 | 454 | em2 (a2
Mean(up/L} | 388 | 828 ' 7w | e6s | 428 | 120 | des ] 136 | me | o152 | ase | wum s lres| 612 |y
Actellic |
% c..‘,,p,, +139.1 jmu CHIMED | I3 | 4742 | 43S | A0 | WL | WAT | 4583 | +BLE | (4ENT | +S8S | 4215 | 4780 | 4gq6

A. Brevicoryne brassicae

B. Aphis gossypii




Table (3): Changes in toul soluble protein (gr/ 100 ml) in Brewcoryne brass:cae Aplns gossypu and Chrvsoperla carnea
treated with Capl- 2, Marshal and Actellic. '

Parameter Total soluble protein ;-

Insects Brevicoryne brassicae - Aphis possypii Chrysoperla carnea

Host plants Radish - Cabbage Roquet Turnip ) Caulifiower { Cucumber B A b

Mean Mesn | % | Mem | % | Mem Men | % [Mem | % Ve | Mem | %

Treatment #/100ms! ¢/190m! | changes | g/100mi | changes | wioemi 9100wl | changes |-¢/100mi | changes Sanges | g/100ml | change
Control ' C 29 ‘638 | 1000] 27 | 1000 ] 212 541 | 1600 | 329 | 100.0. 1900 | 7.74 | 100.0
Capl-2 3 63871 000 | 3.09 | +144 ] 2.8 619 | Hd4 [-348 | +57 4222 | 851 | +99
Marshal 1.38 438 [ 242 | 174 | 385 F 138 251 | 536 [ 174 | 471 A11.0 | 735 | 50
Actellic 1.93 541 1152 | 193 | -385 |14 309 | 428 ] 212 | -358 110 ] 754 | 258

A. Brevicoryne brassicae

B. Aphis gossypii

ST

Z

32vSp

£00Z (£)°ON 0€" 10A “saYy 18y [
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