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INTRODUCTION

The moulting and metamorphosis of insects are controlledby a system of hor-

mones (M ANI, 1994). These moultinghormones(ecdysteroids) regulate moulting
in immaturestages of insects (KOOLMAN, 1989). When insects reach the ap-

propriate size known as the critical weight, prothoracicotropic hormone(PTTH)
is released from the brain and stimulatesthe secretion of ecdysone (E) fromthe

prothoracic gland, which triggers moulting(NUHOUT, 1994). Ecdysteroids elic-

it moulting and metamorphosis as a result of their stage specific effects on tar-

get tissues (RIDDIFORD, 1980). Ecdysterone or 20-hydroxyecdysone (20E) is

polyhydroxylated ecdysone that plays amajor role not only in moulting but also

in insect growth and metamorphosis. Apart from insects, the presence of ecdy-
steroids has been detected and isolated in some trematodes (FOSTER et al.,

1992) and nematodes (MENDIS et al., 1983). The hormone’s role as a human
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Ecdysterone or 20-hydroxyecdysone (20E) is a polyhydroxylated ecdysone that

plays a major role in insect growth and metamorphosis.The 20E level was analyzed

in 2 larval instars of the dragonfly using RP-HPLC. The presence of 20E was dem-

onstrated for the first time in dragonflies,with the higher levels occurring in the older

larval instar (larger larvae), while in the younger instar (smaller larvae) low or negli-

giblelevels were recorded. This has implicationsfor extending the use of odon. larvae

as biocontrol agents in aquatic ecosystems.
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lymphocyte and neutrophil modulatorhas also been evaluated(TRENIN & VO-

LODIN, 1999). Hence, ecdysteroids are an important groupof steroid hormones.

Witha better understanding of their biology, the potential of odonatesas biocon-

trol agents and bioindicators both as larvaeand adults can be utilized more effi-

ciently in the control of insect vectors such as mosquitoes, blackflies and gnats.

MATERIAL AND METHODS

Bradinopyga geminatais a common dragonfly in Tambaram near Chennai, India where the study

was conducted. Live larvae were collected from the lake of Madras Christian College, Tambaram

and were segregated into two groups viz,, Stage I and Stage II, based ontheir body length of 1.1 cm

and 1.4 cm, respectively.

Binary gradient HPLC (Shimadzu 10 Avp, Japan)with Shim pack CLC-ODS Column (C
18

Col-

umn) and Photodiode array detector (190-800nm)were used to analyze the levels of 20E in the two

larval stages. The standard Ecdysterone (20-hydroxyecdysone, C
27

H
h
0

7
) was purchased from Sigma-

Aldrich Chemicals Private Ltd.

For the preparationof steroid extract, the larvae wereweighed (0.5g) after removing their legs and

wingbuds and homogenizedusing Insect Ringer’ssolution. Ethylacetate and Cyclohexane (1:1) were

added and stirred well, followed by centrifugation for 10 minutes at 8000 rpm. The supernatantwas

transferred to clean Eppendox vials and evaporated toobtain the steroids. The extracts of free ster-

oids were injected into the column, and an elution rate of Iml/min with acetonitrile in water (40:60)

in the HPLC.

The hormone was detected by the HPLC-UV detector setat 254nm(TAKASHI etal., 1981, ISAAC

& REES, 1984).

RESULTS AND DISCUSSION

The Standard20E showed maximum UV absorbance at 246 nm with a reten-

tion time(RT) of 5.443 minutes (Fig. la). Of the two stages analyzed based on

their body size, the larger of the two recorded a peak closely correlating with

Standard 20E, confirming the presence of 20E with RT of 5.763 minutes (Fig.

1c) and maximumabsorbance at 246nm.None of the peaks of the smaller stage

coincided with the Standard, showing that20E is negligible in this stage (Fig. lb).

A peak (RT: 4.7 min.)almost correlating with that of Standard 11 -ketotestoster-

one (RT: 4.897 min.) was recorded in the younger larvae but is not confirmed

(Fig. lb). The other peaks recorded with RT viz. 1.857, 2.277 and 3.817 minutes

respectively, are presumed unknown and present further opportunities for study

on these steroids. The quantitative measurement of 20E in the Stage II larvae was

calculated using the peak area of absorbance of chromatograms (Fig. 2) and it

showed as 15.6 pg/g of tissue.

20E is a steroid found in insects and some arthropods that plays a major role

in the growth and metamorphosis of those organisms. TAKASHI et al. (1981)

detected thepresence of ecdysteroids in the eggs of Bombyx mori at 254 nm. The

results of the present study on B. geminata larvae support the occurrence of 20E
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at 254nm. WARREN et al. (2006) used RP-HPLC and differentialRIA analysis

to determinewhole body titers of 20E during the last larval instar of Drosophi-

la melanogaster. GERMAN et al. (2005) subjected the whole body extracts of

mature 4
th

instar and newly formed pharate adultsof Bemisia tabaci (biotype B)
and Trialeurodesvaporarium to RP-HPLC, confirming the identity of E and 20E

as the whitefly moulting hormones by Normal Phase-HPLC. Here, RP-HPLC

Fig. 1. RP-HPLC separation of steroids from the larvae of B. geminata:(a) Standard Ecdysone at

RT 5.4 min; — (b) stage I larvae showing absence of 20E; — (c) stage II larvae showing presence of

20E at RT 5.7 min.
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analysis was made on the whole body titers of two stages of B. geminata larvae

to determine the levels of 20E. CHEN et al. (1996) detectedand analyzed using

HPLC-RIA, the in vitro secretion of ecdysteroids from the prothoracic glands

of the last instar larvaeof Spodoptera littoralis. In general, larval moults display

a single massive peak prior to moulting, and in hemimetabolousinsects the lar-

va-adult moult likewise displays a single peak (GERSTENLAUER & HOFF-

MAN, 1995). From the results obtained, it is concludedthat the older of the lar-

vae studied were nearing their next larva-larva moultand that the younger were

not since they recorded a negligible presence of 20E.

In understanding the factors controlling the 20E secretion, the durationof the

odonatelarval stages may be increased in order to betterexploit the roleof drag-

onfly larvae as biocontrol agents in the aquatic ecosystems.

REFERENCES

CHEN, J.H., T.J. WEBB, R. FOWLS & H.H. REES, 1996. Purification and characterization ofhae-

molymph 3-dehydroecdysone 3 beta-reductase in relation to ecdysteroid biosynthesis in the

cotton leafworm Spodoptera littoralis. Eur. J. Biochem. 242(2): 394-401.

FOSTER, J.M., J.G. MERCER & H.H. REES, 1992. Analysis of ecdysteroids in the trematodes.

Fig. 2, Graph showing the 20E quantitative measurements of the standards (lOpg and 20pg ■) and

the stage II larvae (A)



Analysis of ecdysterone in Braclinopyga geminata 65

Schistosoma mansoni and Fasciola hepatica. Trap. Med. Parasitol. 43(4): 239-244.

GELMAN, D.B., M.B. BLACKBURN & J.S. HU. 2005. Identification of the moulting hormone

of the sweet potato (Bemisia tabaci) and greenhouse (Trialeurodesvaporarium) whitefly. J.

Insect Physiol. 51(1): 47-53.

GERSTENLAUER, B. & K.H. HOFFMAN, 1995. Ecdysteroid release and ecdysteroidtiter during

larval adult developmentof the Mediterranean field cricket, Gryllus bimaculatus (Ensifera:

Gryllidae). Eur. J. Em. 92: 81-92.

ISAAC, R.E. & H.H. REES, 1984. Isolation and identification of ecdysteroid phosphates and ace-

tylecdysteroid phosphates from developingeggs of the locust, Schistocera gregaria. Biochem.

J. 221:459-464.

KOOLMAN, J., 1989. Ecdysone: from chemistry to mode ofaction. Thieme,Stuttgart.

MANI, M.S., 1994. General entomology. [3rd edn], Oxford & IBH PublishingCo., New Delhi.

MENDIS, A.H., M.E. ROSE, H.H. REES & T.W. GOODWIN, 1983. Ecdysteroids in the adults of

the nematode, Dirofilaria immitis. Mol. Biochem. Parasitol. 9(3): 209-226.

NIJHOUT, H.F., 1994. Insect hormones. Princeton Univ. Press, Princeton.

RIDDIFORD, L.M., 1980. Insect endocrinology: action of hormones at the cellular level. Anna.

Rev. Physiol. 42: 511-528.

TAKASHI, M., K. WATANABE& E. OHNISH1,1981. Developmentalchanges of ecdysteroids in

the eggs of the silkworm, Bombyx mori. Develop. Growth Differ. 23(5): 543-552.

TRENIN, D.S. & V.V. VOLODIN, 1999,20-hydroxyecdysoneasa human lymphocyte and neutrophil

modulator: in vitro evaluation. Arch. Insect Biochem. Physiol. 41(3); 156-161.

WARREN, J.T., Y. YERUSHALM1, M.J. SHIMELL, M B. O’CONNOR, L.L. RESTIFO& L.I.

GILBERT, 2006. Discrete pulses of moulting hormone, 20-hydroxyecdysone, during late

larval development of Drosophilamelanogaster: correlations with changes in gene activity.

Dev. Dyn. 235(2): 315-326.


