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ABSTRACT

Quantitative analysis of the main metabolites (expressed as
the total haemolymph and fat body contents of protein,
carbohydrate and lipid) were carried out during the 3rd. 5ib
and 6th day of 4th nymphal instar of S.gregaria topically
treated with different concentrations of Chlorfluazuron (IKI;
EC) and two different formulations of Triflumuron (Bay Sir
8514; EC and Sir 8514; FC) using colouremetric method. The
mean values of the total haemolymph and fat body protein
contents were reduced in nymphs treated with Triflumuron,
whereas the haemolymph and fat body protein contents were
increased in Chlorfluazuron treated nymphs. A general increase
in carbohydrate and lipid contents of the haemolymph and fat
body was also observed in all treated insects.

INTRODUCTION

Many studies have been devoted to the role of insect
growth regulators in insect development and a great diversity
of functions has become known. Yet, the detailed mode of
action, intracellular receptors, the mode of transport in the
insect body, and many other aspects are even now not fully
known. In the same time there is still some contradiction in the
results obtained concerning the effect of these promising
control agents on the main metabolities in insects. Accordingly,
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the present study deals with the metabolic effects of the chitin
synthesis inhibitiors; Chlorfluazuron (IKI) and triflumuron (Bay
Sir and Sir 8514) in Schistocerca gregaria to clearify the mode
of action of these compounds and to clearify the contradicted
results about this subject.

MATERIAL AND METHODS
Experimental Insect :

The test insect, Schistocerca gregaria Forsk. (Orthoptera,
Acrididae), was reared and handled according to the method
described by Salem et al., (1983) and Pener et al., (1989) with
some modifications. Fresh clover in winter and the leaves of
Sesbania aegyptiace in summer were used in feeding insects.

Experimental nymphs were segregated from the stock
colony at the beginning of the first instar and reared in groups
of 100 hoppers per cage (30x30x30)cm) in a walk-in insectary at
faculty of Science Benha University. An electric bulb (150
Watt) synchronized to photoperiod of 12 hours was placed in
each cage to provide additional heat to maintain an ambient
temperature of 3212°C .

Insect Grwoth Regulators :

Triflumuron (Bay Sir 8514; 8.5%EC) was kindly provided
by Prof hammed, M.S.; department of Entomology, Faculty of
Science, Ain shams University.

Chlorfluazuron (IKI;5%EC) and Triflumuron (Sir
8514;6.5%FC) were kindly provided by Prof. Zidan, H., Faculty
of Agriculture Ein shams University.

IGRs Application :

Three doses of each compound were prepared by dissolving
the appropriate concentration in 4 ul of solvent, (IKI and Bay
Sir 8514 were dissolved in acetone whereas Sir 8514 was
dissolved in water). and were applied topically on thc dorsal
surface of a newly moulted 4th instar nymph. Each treatment
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was replicated three times of ten individeals each. The
untreated check groups receive 4ul of solvent only. The treated
and untreated insects were kept at comstant conditions of
3242°C and 65+5% R.H.
Haemolymph collection and Purification:

the haemolymph was collected using capillary tubes after
incising the hind leg membrane and gently squeezing the body
. The haemolymph was transferred to clean dry centrifuge
tubes. Few crystals of Phenylthiourea were added to prevent
melanization before analysis, then stored at 4 £ 1°C until used.
.. A kmown volume of the collected haemolymph (0.01 ml) was
diluted up to 2 ml with saline solution and purified b¥
centrifugation. Then the supernatant was collected for bloo#
analysis, to determine protein and carbohydrate. The sample
wsed for lipid determination was purified as follows: A known
volume of the collected haemolymph (0.012ml) was diluted to 2
ml (1 ml Methanol £ 1 ml Chloroform), with shaking. Then
methanol and chloroform was evaporated. After evaporation
the contents of the tube was diluted up to 2 ml of ethanol.

Fat body collection and purification :

After the collection of haemolymph, the abdomen Wl
nymphs were dissected and fat bodies around the alimentgy °
canal were collected. 0.02 gm of the collected fat body were:
homogenized in 2 ml saline solution and the homogenate was
purified by centrifugation. The supematant was collected for
estimation of Proteins and carbohydrates. one ml methanol and
1 ml chloroform was used instead of saline solution for the
sample used in lipid determination as previously described in
haemolymph purification.

Chemical Analysis of Metabolites :

Quantitative analysis of the main metabolites (expressed as

the total hacmolymph and fat body contents of protein,

carbohydrate and lipid) were carried out during the 3rd, 5th
and 6l day of the treated and check groups, using



Egypt. J. Appl Sci; 10 ( 10 ) 1995 204

colorimetivic methods . three pools of each treatment were
utilized and divided into three equal samples, each for assay of
one metabolite.

Protein content was determined by Folin Ciocalteau reagent,
according to the method described by Lowery et al., (1951),,
Lipid content was determined using the method of frings et al.,
(1972), whereas the total carbohydrate content was determined
according to Singh and Sinha 1977).

RESULTS AND DISCUSSION
T'otal protein :

Our results revealed that, the mean values of the total
haemolymph and fat body protein contents were reduced in
3rd. Sth and 6th day of the 4th nymphal instar treated with
Bay Sir 5814 and Sir 5814 (Table, 1). these results may indicate
that both formulations of Triflumuron inhibited the anabolism
of the treated insects, where the metabolic activity is mostly of
catabolic pattern. Bakr et al., (1991) obtained similar action of
Bay Sir 8514 on Musca domestica. Fenoxycarb (El-gammal et
al., 1988) and Precocene II (Hassan, 1990), induced similar
decrease in protein content of S.gregaria.

On the other hand, the present results revealed an increase
.t haemolymph and fat body protein contents in IKI treated
nymphs. the high level of protein may be due to the direct
inhibitory action of IKI (as benzophenyl urea) on chitin
synthesis and thus non utilized protein will be accumulated in
fat bodies . These results are in agreement with what have been
found by Hassan (1990) who found that IKI increased the
haemolymph and fat body protein levels in 8-days old 5th
instar nymphs of S.gregaria, and El-gammal, et al., (1988) who
treated last nymphal instar of S.gregaria with Fenoxycarb, and
found that the IGR caused an increase in total protein during
the first two periods of 5th nymphal instar.

In the present study it may be also noticed that the
haemolymph and fat body protein contents in all treated and
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untreated groups tens to decrease during the 6th day of 4th
nymphal instar . This result is in agreement with Hill and
Goldsworthy (1968) who found that, the protein content of the
haemolymph and fat body of 1Ist nymphal instar of
L.migratoria increased during the instar and decreased during
the period of ecdysis. This decrease might be due to the
utilization of protein in the pre-ecdysial growth of the new
cuticle.

Total carbohydrate :

The data in table, (2) indicate that, the three used
formulations of compounds induced a significant increase in
total haemolymph and fat body carbohydrate contents during
the three days of investigation. This increase may be due to a
decrease in the uptake of carbohydrates in different
physiological procially chitin synthesis. It could be concluded
that the used IGRs acted mainly on the fat bodies of treated 4th
instar nymphs leading to strong accumulation of carbohydrates
in this tissue.

Many investigators recorded an increase in carbohydrate
content in insects treated with Adipokinetic hormone (Van
Marrewik et al., 1984) and JHA (Abou El-Ela, et al., 1990).

Total Lipid.

Insects preferentially store lipids in the fat body rather than
glycogen as an energy source. The storage of lipids has
adaptive advantage especially for relatively small insects. This
is because, an isoelectric quantity of lipids occupies less storage
place than the equivalent amount of gylycogen and in addition
the metabolism of lipids generates more water and energy than
carbohydrates (Chippendale, 1973).

In the present study (Table,3) , a genearl increase was
observed in haemolymph and fat body lipid contents of 4th
instar nymphs treated with the used IGRs. This observation



Egypt. J. Appl. Sci; 10 ( 10 ) 1995

(100'0>d) suweoyiudis Y81y Lapg (10°0>d) saueaymudig ydiy, (s0r0>g ) anwreoyudig ,
- 6L LVEY ST - F*96°6Z - Br L+IS9 - SHILIEVES - §6 L +ROTS - LA TR EEL T
8191  pLZZ+90%8 LPBZ ofZeLLLE 6694l oRELTERYR e £8°0VPZ 9§ FTR LYY T €5  GBZI¥64 0T $50
Vir  g62'0%ELZS 65¥L  pl¥L69CL I'YEL oSETITIS'ES 692  +651760'83 TOL  G80°091048 L FoLLL LT 540
TIY  JREOFLPOS I @S0LF80°6E Y08 olf198T YL WBrOvIOiS v TLORR RS T9r  GFLbTIZEY 0 131
o0 o$6'0+1 6§ §CC  #FLOVBEED [ X TTRNCT T AT PIL  GIFO0+LZEDY £l #0043 10°85 0 ZCOvP 62 900
ez ZLLIEY 9L g2 St L3R08 o9 roLIEE R ztl +R5°0+6°2% TBL  ,I90+90°2% FLZ  GWDTILST 9600 rise
L «SUVIER VST GbZVeERLE $'660  LOEDFRL6L bt L60IZT VS e IS D7 LEGS §6 LG LLE £10 dis
£6E  oIB0+I6 bR LI'BL  oSYOPFELS 9915 orl RSOy Iy PPO+L955 TIL GLLLeiEEs 199 ob6OSLL §L0
2y SFOIEE 05 Zers  obROeSEYL 608 oEITISLRY GEL  GLEMYIED9 Fe IL0°18'(S POt #69°0%¢5°6E %o viLSe
SP o LLPLSELS TIE SR OTILW L2 T S BT 4 R vLeels s 990¥9L ¥ P92 GBSO sit MIS AVE
Y =R '35+ ‘I8 EFD EED
., WwHuop Yo L Wauog A UUOD L'A IS v JuDjuoeD P 1UUOD
FERIOU} QL) R THYRIT] Qi DSCaay QIPD  @seaITUp IS BSEDIBY) qren  sLoiou) qieg
Aeq yig Buung Aeg yig Buung . Aeg pig Guung Aeg yig Buung AcQ yys Buimng Ae@ pag buung
- ydwAubn
t'g e g'6/Bw) 1113INOD 'BUVD AUOH L4 {wiswy Wbw) 1H31INQD "8¥VYD HdviTOW3VH 3500 SHD

207

3o sydwiN msu) pp Jo o) AwpLyoqe) Lpog 184 pue ydwApwsey (7) qeL

(BEFCY "HY ® D.07FzE "dwa) suonipuos) 'qe]
J9pun Y] pue $18 WIS ‘PIRS WIS AV pim paiean Afjuoydol buosas g



208

Egypt. J. Appl Sci.; 10 ( 10 ) 1995

(100°'0>d) saueayiudis yfipy L19pp (10°0>4) eoueoymuiis yfipy+ (COo>d ) 2auesyrfige
- BO'LIAL L1 - ILULIECRIL - S I P62 - Ty 0+8T L2 - [ LN ) v - TR Raayn
ST olSTVCH €151 aZISTrIT &LIr  oll'BEETTEC £E Tsoizer ¥l @82 OVIETL ESI GYOMTSSE $%°0
vt oBVIYZLES) g5 b Lves 00T 9Cl otetisoerl 9T #BEOVELOL [ g0V ETLE 90l TR 14 5L0
691 pfoLTeLzos POl oBOLIERZOC ULEL  eBY LR DLL vO, L LE0BELT TIL GlLOSELE TR X Y ot 5t
T8 ol leRvELL L8 oSTLICr 002 Uty pilliess B9 RLEDRLELE g el VAT LE 851 GlTLeET i 5600
S GSTLIESBRL €40V plEE+BLBET rZol  of02FECLTL Tr . LEOARYEZ Il GSHUVELTIE L o860%IZST 8600 t158
5LT  #PE0*GOTLL 269 el Le615Z 521 Ql9ZIELIYL 9 GYOTLLET LB #PSOYRENL 1ee »15°095°Z0 £L0 oIS
97  GHLO+LZVI 97 LR LIEOESE 95F pBYOCYLE T8 GIFOETET L @B 0P ZE BBl GL60FETEE §40
9T SSEOTESSEL 197 alLDSLLEL {9y al¥13o0enl T 090788 {7 T §TOVE69T LY e 50 158
It W8 LIRS @z ol<9r'Zsk L08L  aBTIISYSLL Ye fLOCT R tr CO0vER 6L 1 66075197 §11 HIS AvH
ELY 38+ T§7 R F63 IE
LA WaALDD oJunuUoD %% UUOD LA AU % MUY o, 1uANUeYH
ascalou) ‘pidiy prdi)  BSEAIDUY pidin 3sCaV) pidiy ascaloy| ‘midiy aseaIoy pidiy
Aeg e Buung Aeq yig-Buung: Aeq pig Bunng Aeq yig Buung Aeqg uig Buning Aeq pag Buung
- ychwhwBr
3500 s50I

Vg 4 Bbw) INTINOD Cidil AQOH Lvd

{rwaey puybuw} [NEINOD QIdT HIWATOWIYH

30 sydwiN Joisup qip Jo o) pidi Apog yeg pue ydwfjowaey :(g) 3jgel,

(%5F59 "HY B DoTHLE "SAtAN) SUOHIPUO) "¢
J3pun [y PUT $ESE WIS "FISE WIS AVE yim panean Apesrdor ppfasdg



Egypt. J. Appl Sci; 10 ( 10 ) 1995

may be explained by the fact that, the IGRs increased the
conversion rate of carbohydrate to lipid. Leading to a high
level of lipid in the haemolymph and fat body of the treated
nymphs. It was also noticed that, the used IGRs affected mainly
the fat body. Similar effect of IKI of 5th nymphal instar of S.
gregaria was observed by Hassan, (1990) . An increase in total
lipid content following allatectomy of 1- day old females of
S.gregaria was reported by (Hill and WEZzat, 1974) . Also
application of Adipokinetic hormone against L.migratoria
induced a similar increase in lipid content (Stone and Mordue,
1980, Loughton, 1987 and Pener et al., 1989).
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