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ABSTRACT 

Cybister confuses is a common arthropod of class insect commonly known as water beetle 

frequently found in the area of Saharsa and Muzaffarpur district. Rise, growth and 

development of this insect is a cause of concern of this water animals because this has 

enormous capacity to grown in the local environment and their maturation time is really a point 

of focus to research over this insect. It has been observed by many researchers that the 

formation and deposition of yolk in the oocytes in female insects is greatly influenced by 

certain hormones trigger by neurosecretory cells of brain that regulates the hormone activities 

and its metabolism, the corpora allata cells of brain is directly influenced the hormonal 

metabolism of the insect. Therefor we have to observe the metabolism of carbohydrate, protein 

alkaline phosphate and the lactate dehydrogenase in the ovary in our research so that the cause 

of maturation can be detected. 

Carbohydrate metabolism is mostly happened in the form of glycogen metabolism in this insect 

large form of glucose is used in the form of trehalose the glycogen convert in to glycols residue 

catalyzed by glycogen phosorylase (Hanes Markell 1942), therefore high concentration of Pi 

concentration trigger the synthesis of certain neurosecretory cell that release the hormone 

which affect the fast maturation of insects. 

As far as protein metabolism and its hormonal relation is concern we have to follow some 

procedures under methodology and treated animals in brain hormone corpora allta in which its 

haemolymphs of the insects is taken and after centrifugation 3000rmp, the quantitative 

observation of its supernatant part haemolymphs for carbohydrate, protein alkaline phosphate, 
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and lactate hydrogenate the observation we found it is quite cause of attention, the level of 

protein was significantly increased in their ovarian cells compare to the control insects. 

Thus the present study id designed in such way that we can able to observe the effect of brain 

hormone Corpus allots on the ovary and to observe how this hormone helpful in the early 

maturation of this water insects and hormonal impacts of metabolism of this insects. 

Methodology Cybister confuses (Dytiscidae, Coleopteran) an aquatic battle is found 

abundantly in local fresh water ponds. The adult insects are carnivorous, preying upon small 

fish and insects. The mature and immature insects were collected from local ponds and were 

brought to laboratory and put in glass aquaria. Some water hyacinth and Hydrilla and small 

fish were kept in the aquaria and the insect were acclimatized at least for five days period to 

performing experiments. The rearing insects were divided into three groups. Some insects were 

injected with .025 ml. acetone diluted with distil water (1: 4). This serried as the control. Of the 

latter two group (each group consisting 75 to 100 insects) are group was injected with corpora 

allata extract (0.025 ml. in diluted acetone) and other was injected with brain extract (0.025 ml. 

in diluted acetone). 1. Preparation of corpora allata extract. 2. Preparation of brain extract.  

Treatment with brain extract.  

 Treatment with corpora allatum extract. 

Biochemical assays of control male and female and well as traded insects, haemopymph, fat 

body, ovary and testis were done using the following parameters.  

I. Quantitave estimation of carbohydrates .  

II. Quantitave estimation of Protein .  

III. Quantitave estimation of Lactare dehydrogenase .  

IV. Quantitave estimation of Alkaline phosphate . 

EXPERIMENTAL INSECTS 

 

• Cybister confuses eggs were obtained from a Heliothis virescens culture. These eggs 

came from moths that had been reared on a corn - soy - milk (CSM) -based diet 

modified by the methods described in the study of Burton (1970). All experimental 

neonates hatched approximately at the same time, and within a few hours of hatching, 

they were transferred, using a fine - tipped paint brush, to 2 oz. Solo cup that contained a 

block of experimental food. A lid was placed on each individual cup, and Jell cups were 

transferred to an insect growth chamber (Model I 66VL Percival Scientific, Perry, IA, 

USA) set at 29 1 ° C with a 12:12 h L D photo regime. EXPERIMENTAL DIETS A 

total of seven CSM - based diets were used for this. Experiment. They all had similar 
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combined total protein ( p ) and digestible carbohydrate ( c ) amounts ( 42 % by dry 

mass )   

• Five days after the larvae pupated, their mass and sex were recorded. Pupae were then 

split into two groups from each treatment. The first group, which was set aside for 

mating experiments, contained 65 % of the pupating individuals this group contained an 

equal number of randomly selected males and females. 

•  These pupae were transferred to new cups that contained a small square of damp paper 

towel (this increased exclusion success). Two variables were recorded for these 

individuals: (i) exclusion and (ii) the number of days between pupation and exclusion. 

The remaining 35 % of the pupae were frozen and set aside for lipid extractions. Frozen 

pupae were dried to constant mass at 70 ° C , weighed to the nearest 0 1 mg and lipid 

extracted in three , 24 - h changes of chloroform before being re - dried and re weighed ( 

Loveridge 1973). 

•  ADULT PROTOCOL Overall survival success was calculated by subtracting 35 % of 

the pupating individuals from the starting 60 individuals for each diet. We did this 

because 35 % of the individuals that pupated were removed for lipid analysis (a 

destructive process). By resetting the starting population size, we were able to accurately 

score exclusion success. The number of enclosing adults was then divided by the revised 

population number, which allowed us to calculate an average total survival percentage 

for each diet. For individuals that successfully enclosed, development time was recorded 

in days from hatch to exclusion. Upon exclusion, a single male and female from the 

same diet treatment were randomly paired and placed into an egg - laying chamber. 

• Individual newly hatched neonates were randomly one of the seven diet treatments. 

There were sixty replicates per treatment, and all treatments were run concurrently. 

Blocks of diet, each weighing approximately 1000 mg, were placed in individual cups; 

each diet block was replaced with a fresh diet block of equivalent size every 3 days. 

After Cybister confuses reached the 4th stadium, Cup lids were perforated with small 

holes to reduce humidity levels, plus allow an increased flow of oxygen in, and carbon 

dioxide out. For each cup, two measures of performance were recorded: (i) whether 

larvae pupated (survival to the pupa stage) and (ii) for those that pupated, the length of 

time it took to become a pupa. 

•  PUPAL PROTOCOL Five days after the larvae pupated, their mass and sex were 

recorded. Pupae were then split into two groups from each treat-ment. The first group, 

which was set aside for mating experiments, contained 65 % of the pupating individuals; 

this group contained an equal number of randomly selected males and females. These 

pupae were transferred to new cups that contained a small square of damp paper towel 

(this increased exclusion success). Two variables were recorded for these individuals: (i) 
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exclusion and (ii) the number of days between pupation and exclusion. The remaining 35 

% of the pupae were frozen and set aside for lipid extractions. Frozen pupae were dried 

to constant mass at 70 ° C, weighed to the nearest 0 1 mg and lipid extracted in three, 24 

- h changes of chloroform before being re - dried and weighed. 

• Significant differences in the development time between treatments were also observed 

(Survival Analysis: D.F. = 6, v² = 72 52, P < 0 001). Larval development was fastest on 

the p24 5 diet, but there was no statistical difference between this treatment and 

treatments with at least 17 5 % protein (Fig. 1b). Development was slowest on the most 

carbohydrate - biased diet. PUPAL PERFORMANCE With respect to pupal wet mass, a 

significant treatment effect ( ANOVA : F6301-3 40 , P - 0 003 ) was observed , but 

neither sex , nor the treatment - by - sex interaction , were significant ( ANOVA : F1 

.301 3 48 , P = 0 063 , and F6,301 158 , P = 0 152  respectively ) . Pupal wet mass was 

highest on the p24 5: c17 5 diet and lowest the most protein - biased treatment (p31 5: 

c10 5). For the remaining five diets, pupal mass did not differ statistically from the p24 

5: c17 5 or p31 5: c10 5 diets (Fig. 1c). Survival from the pupal to adult stages differed 

significantly between treatments (Logistic Regression: D.F. = 6, v² = 68 17, P < 0 001). 

It was best on the balanced ( p21 : c21 ) and slightly [ 123 ] B. N. MANDAL 

UNIVERSITY MADHEPURA ( BIHAR ) imbalanced diets ( p17 5 : c24 5 and p24 5 : 

c17 5 ) and then dropped off in a symmetric fashion as the diets became more 

nutritionally imbalanced in both directions ( Fig . 2a ) . However, there were strong sex 

differences. Male pupal survival was best on the p24 5 : c17 5 diet , inter mediate on the 

balanced ( p21 : c21 ) and slightly carbohydrate biased ( p17 5 : c24 5 ) diets and then 

dropped off greatly on diets with extreme p / c imbalances ( Fig . 2a ) . In contrast, 

female survival was equally high on all but the most carbohydrate - biased diet. Pupal 

development time (measured from pupation to exclusion also differed significantly 

between the diets (Survival Analysis: D.F. = 6. v² = 97 61, P < 0 001), although this was 

mostly the result of longer development on the most carbohydrate - biased diet. 

Discussion 

In such a way as to ingest more protein than carbohydrate, or at a minimum maintain a 

balanced protein / carbohydrate intake (reviewed by Behmer 2009). In the field , the 

protein / carbohydrate content of vegetative tissues can vary within and between plants 

(Bernays Chapman 1994 ; Schoonhoven , van Loon & Dicke 2005 Clissold, Sanson & 

Read 2006 ; Clissold et al . 2009 ; Behmer & Joern 2012 ) , so a Cybister confuses can 

regulate its protein / carbohydrate intake by feeding on different leaves within a plant , 

or if plant density is relatively high , cater - pillars can regulate their protein / 

carbohydrate intake by eating a mixed diet of leaves from different plants ( e.g. Singer & 

Stroman 2001 Singer & Bernays 2009) . However, where there is little opportunity for 

dietary self-selection, Cybister confuses will be eating within a relatively narrow range 
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of protein / carbohydrate ratios (Raubenheimer & Simpson 1999). The current study 

suggests that larval performance may not be overly sensitive to food p / c ratio, except 

when food p / c ratio differs widely from the self - selected p / c ratio. However, as food 

protein / Carbohydrate content becomes increasingly imbalanced relative to the self-

selected p / c ratio, pupal performance, most notably exclusion success, decreases. 

Additionally, males, compared with females, are more sensitive to protein / carbohydrate 

imbalances. Finally , when food protein / carbohydrate effects are explored at the 

population level, by combining larval and pupal performance with reproductive output ( 

to generate estimates of population size and generation time), it becomes clear that there 

is a specific p / c ratio that is functionally optimal and that small deviations away from 

this optimal ratio can have strong negative repercussions . 

SUMMARY AND CONCLUSION 

Insect growth regulators (IGRS) have been proposed as agents for the control of insect 

pests. These compounds disrupt the normal development of insects by mimicking 

juvenile hormone and the moulting hormone, 20 hydroxyecdsyone, or by interfering 

with chitin synthesis. The effectiveness and selectivity of IGRS provide new tools for 

integrated pest management. The simultaneous advances in the chemistry of IGRS and 

the ability to study insect biology , have led to research on the mode of action of IGRs 

on different biological and physiological aspects and enable us to detect the effects of 

IGRs on these aspects , as well as in hormonally responsive cell lines established from 

wing imagine discs of different species . This review has focused on the action of 

ecdysteroidmimics, chitin synthesis inhibitors and juvenile hormone mimics. The 

bioactivity, mode of action and fate of IGRs shed some lights on their role in IPM 

programs and pave the way for discovering promised ones 

The activity of IGRS is related to the amount of chemical accumulating at the active site 

for that chemical's mode of action. 

 A number of steps are involved with the process by which IGRS reach the active site. 

The rates and efficiencies of these steps include uptake, absorption, movement of the 

insecticide within the body, and penetration to active site. In addition, Metabolism can 

Joccur and may increase or decrease toxicity of the IGR. The compound is also subject 

to excretion.  

The kinetics of these steps and the direction of the metabolism (favouring degradation or 

activation or conjugation) influence the amount of the chemical which reach the active 

site. Cross contamination is not the only drawback to extensive use of Insect Growth 

Regulators (IGR). Pesticide resistance is also a problem. It was originally thought that 

insects would be unable to develop resistance to molecules that mimic their own 
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hormones, but there is already evidence of developing resistance to several IGRs, 

including methoprenz, hydroprene, kinoprene, pyriproxifen, and diflubenzuron.  

Resistance seems to result from decreased penetration and increased metabolism of the 

compound. Further studies dealing with ECR structure and their binding affinity for the 

ecdysteroid agonist ligand molecules should assist in clarifying the different biochemical 

mode of action and potency of this novel 

Larval performance (survival to pupation and time to pupation) was similar across all 

except the two most extreme treatments. In contrast, pupal performance (mass, 

exclusions - cess and time to exclusion) was best on diets that were balanced or slightly 

protein - biased. How - ever, exclusion success differed between sexes. For males, it was 

best on diets with balanced p / c ratios, while female exclusion was strong across all but 

the most carbohydrate biased diet. Pupal body lipid content in both males and females 

increased as the food p / c ratio decreased. Egg production was best on diets with 

balanced or slightly protein - biased p / c ratios. [197] we also estimated the effect of 

food p / c ratio at the population level, using the data generated in this study. Population 

size was largest on diets with a balanced p / c ratio and declined steadily and strongly as 

the food p ratio became increasingly more imbalanced. The fresh water field crab, 

Cybister confuses is an important human food source in parts of South India and the crab 

is constantly exposed to pesticides, which are used extensively to control agricultural 

pests . Evaluation of the toxic effect of cypermethrin on the experimental crab for the 

Locos value was carried out. The changes in the activity of lactate dehydrogenase ( LDH 

) , succinate dehydrogenase ( SDH ) , acid phosphatase ( ACP ) and alkaline phosphatase 

( ALP ) in ovary and sperm theca was observed after exposure of cypermethrin for 20 

and 40 days at lower ( 0.1315 ppm ) and higher ( 0.4383 ppm ) sub lethal concentrations 

Conclusion 

Although substantial progress in studies of insect chitin metabolism has occurred since 

the initial edition of Com - prehensile Insect Physiology, Biochemistry and 

Pharmacology was published in 1985, we still do not know much about how chitin is 

produced and transported across the cell membrane so that it can interact perfectly with 

other components for assembly of supramolecular [198] B. N. MANDAL 

UNIVERSITY Arbe MADHEPURA (BIHAR) extracellular matrices such as the 

exoskeleton and PM. These structures are still very much biochemical puzzles which we 

do not understand well how the various components come together during 

morphogenesis , or are digested during the moulting process. Hopefully, this chapter will 

stimulate more effort to gain an understanding of how insects utilize chitin metabolism 

for growth and development, and also to facilitate development of materials that may 

perturb insect chitin metabolism for pest management purposes. Since 2005, many 
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questions have been answered about the biosynthesis of insect chitin, including: why do 

insects have two genes for CHS, and at what developmental stages are the various CHS 

produced? However, we know little about the unique properties and functions of each 

CHS. Of particular interest is the role of alternate splicing in generating different 

isoforms of CHS from the same gene. The developmental cues that control alternate 

splicing and how they affect chitin synthesis and / or deposition will be the subject of 

future studies. Attempts to express full-length CHS genes in heterologous systems for 

the production of active recombinant enzymes or subdomains has met with very limited 

success, probably because CHS are membrane - bound proteins. 

 Result larval survival was totally different in treatment it was highest in p175:c245 and 

fastest on p245: c175.The mating pairs also affected p/c ratio of diet (ANOVA) F530, 

408, p=0.006 

Discussion: -Cybister confuses was regulating by carbohydrate and protein diet high p/c 

ratio ingested high protein due to regulatory hormone present in their haemolymph that 

cause high protein consumption and thereby presence of protein in egg yolk that absorbs 

through gut lumen and then into the haemolymphs and into amino acids  

  

Although substantial progress in studies of insect chitin metabolism has occurred since 

the initial edition of Comprehensive Insect Physiology, Biochemistry and Pharmacology 

was published in 1985, we still do not know much about how chitin is produced and 

transported across the cell membrane so that it can interact perfectly with other 

components for assembly of supramolecular [198] B. N. MANDAL UNIVERSITY Arbe 

MADHEPURA (BIHAR) extracellular matrices such as the exoskeleton and PM. These 

structures are still very much biochemical puzzles which we do not understand well how 

the various components come together during morphogenesis , or are digested during the 

moulting process . Hopefully, this chapter will stimulate more effort to gain an 

understanding of how insects utilize chitin metabolism for growth and development, and 

also to facilitate development of materials that may perturb insect chitin metabolism for 

pest management purposes. Since 2005, many questions have been answered about the 

biosynthesis of insect chitin, including: why do insects have two genes for CHS, and at 

what developmental stages are the various CHS produced? However, we know little 

about the unique properties and functions of each CHS. Of particular interest is the role 

of alternate splicing in generating different isoforms of CHS from the same gene. The 

developmental cues that control alternate splicing and how they affect chitin synthesis 

and / or deposition will be the subject of future studies. Attempts to express full - length 

CHS genes in heterologous systems for the production of active recombinant enzymes or 
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subdomains has met with very limited success , probably because CHS are membrane - 

bound proteins . 
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