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INTRODUCTION

fletaaorphoeia includes a •arias sf ontogenetic 
events through which tha insact transferna fro* tha 
larva to tha adult. Tha tranafarnatlen procaaa 
involves nainly tha destruction of «oat larval tiaauaa 
and organa (hiatolyais) and tha differentiation of 
iaaginal atruoturaa (hiatoganaaia). Tha hioehaniatry 
af inaaet aatamarpheaia haa boon tha objaet of nany 
invaatigationa and tha raaulta alao alio* aona 
aonpariaona with atruetural changaa.

Conaidaring tha profound ehangaa which tha 
davalaping inaaot undargoea at tha ti*a of aatanerphoaia* 
it ia parhapa aurpriaing that only Minor ehangaa in 
tha peal sire of froa aaino acida during this period 
have baan dataatod. Aa Lavanbook haa pointed out, it 
mist ba adalttad that no dlraat evidence haa ao far 
baan brought femard to ahow that variatlona in free 
aaino acida are really in association with tha process 
of *eta*arphesis (Lovonbook, $962)* It ia true that 
tha dsvaloplng pupa rapraaanta a cloaad ayataa and 
thus ita concentration levels af fraa aaino acida 
could ba considered as indicating tha balance betwoen 
hiatolyaia and histogenesis* In generalv however,
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the fluctuation is too snail to account for ouch 
drastic norphologieal changes* unioaa it is asauuod 
that tho anino acids produced by histolysis are 
inaadiatoly uaod for synthotio purpose* In nany 
caeca tho variation of tho anino acid concentration 
also does got fit tho tins axis of tho najor norphogonotie 
svants. As natter of fact there is no oxperinental 
proof that tha daeonposition of larval proteins actually 
proesads as far as tho production of anino acids prior 
to thoir being utilized for tha fernstion of adult 
proteins*

An noted by Agrall (1952), sono tissue protoins 
of tho larval structures in Callichora nav bo doeenposed 
only to tha level of peptidoa which are bound with 
phospholipids and enter probably directly into cellular 
ooapenants Of tho adult* A close paralielian between 
the peptide fraction and tha nerphalogical ehangoa 
has boon oaphaaizad (Agfell* 1964). It is true that 
tracer studies on both Sphinx llcuctrl (Bricteux.
Gregorio et»al** 195?) and Hvalcohere (Skinner* I960) 
Indicate a high incorporation of anino acids into 
pupal tissues* But these results shew only tho 
ability of developing pupa to take up free anino adds 
and do not necessarily naan that it la the najor 
pathway of protoin synthesis during histogenesis* It
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is sits oleat that besides histolysis snd histogenesis 
variations due to inter^eonvaraion snd other ootabolie 
oonneotions of aoino soldo cannot ho neglected. Thus 
ths oausol relationship between changes in freo aoino 
adds snd notanorphoais ore still opon to question. 
This ohsptsr reports the results of the study in 
which the alterations in total and individual freo 
aoino aeids in Chrvsoavla pharato pupal develepoont 
and pharato adult developoent havo bean wished out.

MATERIAL AND HETHOPS

Alterations in the frao aoino adds wore worked 
out in the whole pharato pupae and pharato adult 
dovolopoontal stages. The rearing of Chrvsopyla wee 
oarriod out as doseribed in ehaptar II. Tho pharato 
pupae and pharato adult developoental stagas ao well 
as froshly ooorgad adult selaeted for study as 
oontlonsd in the ehaptar on oatorial and oothods.
Tho extraction of frao aoino aeidev ohrooatographie 
separation and quantitative ostioatien of froo aoino 
aeids wore serried out ao doseribed in Chap tor II.

OBSERVATION!

The stage apeeifie pattern of freo aoino aeids 
is illustratod in plate No.10# Beeurranee of variouo 
freo aoino aeids in the pharato pups and pharato adult 
developoental stages and froshly eoorged young adult
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ere •hewn in fable No.f. Alterations oocuring in 
the total free aaine acid eontant per 100 eg of wet 
weight of ineeet tissue during pupation and of freshly 
ewerged young adult ara ahewn in plate No.11* The 
alterations scouring in the individual free seine 
aelda ara shown in the plate nueber 12 and 11, The 
quantitative alterations in the total end individual 
free anino aelda have been shown in Table Ns.i.

.118. At,.1X88 ,,88frlf.

As shewn in the piste Ne«10 pherste pups, 
pharate adult developing stages and the freshly 
eeerged young adult of Chryaooyla shew the presence 
of at least seventeen free nlnhydrin peeltive compounds. 
These include cystine, histidine, lysine, C-alanine, 
eerina, aspartic add, prollne, valine, tyresine, 
nethionina, loeleucine, phenyl-alanine, leucine. At 
a cooperative level, glutaeie acid# glycine, histidine, 
lysine, prollne wars in high concentrations and ferned 
tha eajer eoepenents ef the tetal free anino acids. 
Phenyl alanine and lauelns Joined thee near about 
e eedysis. p-anino butyric add could net be detected 
within the anounts of oaterial used. Cystine occur 
in very low concentration. In general axeept P-aeij 
butyric add there is no quditative difference

H-„
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TABLE Ntt. 9

rm..

flf, aimr mimxihmMMm*,
mm AMINO ACIDS PflAftATi

PUPA
PHAMATE ADULT 

DEVELOPMENT
ADULT

“ PP 'i pt % A

1 Cystine Traaa Traaa: Tra mi Trace Traaa; Traaa7"
t Histidine ♦♦ ♦ ♦ ♦ ♦♦♦

s Lysina ♦ ♦ ♦ ♦♦ ♦♦ ♦♦♦

4 •Alanine ♦♦ ♦ ♦ ♦ ♦ ♦♦♦

i Serins ♦♦ ♦ ♦ ♦ ♦ ♦♦

< Aapartio said ♦♦ ♦ ♦ ♦ ♦ ♦♦

7 Thrcanine ♦♦ ♦ ♦ ♦ ♦ ♦♦

« Clutaaine ♦♦ ♦ ♦ ♦ ♦ ♦♦

9 Clyeine ♦ ♦ ♦ ♦ ♦♦ ♦♦

m Qlutaais acid ♦ ♦ ♦ ♦ ♦♦ ♦♦

11 Praline ♦♦ ♦♦ ♦♦ ♦♦♦ ♦♦♦ ♦♦

12 •A nine-#* 
butyria aaid

• m as as as -

13 Valina ♦ ♦ ♦♦ ♦♦ ♦ ♦♦

14 Tyroaine ♦ ♦ ♦♦ ♦♦ ♦♦ ♦♦

19 Methionine ♦ ♦ ' ♦♦ ♦♦ ♦ ♦♦

Itf Xaoleueine ♦ ♦ ♦♦ ♦ ♦♦
17 Phenyl alanine ♦ ♦ ♦ ♦ ♦ ♦♦
1« L-lauoine ♦ +♦ ♦ ♦♦
* Tr - Trace quantity*

♦ Miniaua,
♦♦ Moderate*
♦+♦ Maxinun.
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TABLE Me. *

m mmitNmjf. mmi
mmmm. mjmswl-

AM NO ACIDS PMARA1
PUPA

t CHANATE ADULT
DEVELOPMENT

ADULT

PP '1 % A

f CyitlM Traaa • Traaa Traaa Traaa ' Traaa ' Traaa

2 Hlatidifia 1*9830 0.9281 1*0140 1*2480 8*4983 1*4730

1 Lyaina 8*9470 0*8894 0.8222 1.4340 1.237 2.07

4 p-Alanina 0*8484 0.0741 0.1239 0.2339 0.1183 0.2947

5 Sarina 0*8980 0.0744 0.1239 0*2334 8.1183 0.2942

tf Aspartio a aid 0*8490 0.079 0*1249 0.2315 0.1211 0*2898

7 ThVMAiN 0*7410 0.090 0.094* 0.1814 0*084 0.1440

a Glutanlna 0*8910 0.073 0.1198 0*2273 0.1241 0.2911

f Qlyeina 0*3080 0.0980 0*9494 0.4320 1.111 1.7170

to Glutaale aaid 0*3120 0.097 0.8717 8*4422 1.134 1.8110

11 Prolina 0.0929 0.1740 0*3321 0*3494 1.111 0.5284

12 8-Aaino**N- 
Butyric acid m m m - m

13 Valina 0.1141 0*0800 0.2741 8.3044 0*1444 0.3410

14 Tyroaina 0*1142 0*083 0.2711 0*3122 0.1994 0.371

IS Hathionina 8.1124 0.079 0.2480 0*321 0.148 0.344

16 Iaolausina 0*4900 0*2784 1*290 1.499 0.1900 0.7927

17 Phanyl alanin i0«1228 0.4428 0*1084 0.2948 0*0995 0.7927

18 Laucina 0*0808 0.1897 0.1898 0*3494 0*071 0.1720

TOTAL FAA 
(Excluding AHj) 7.9420 3.7739 4.2917 8*2881 4.4445 12.3079

* Valuat art axf 
Inatit litiwi

iraaaad aa ag/100 ag of i 
».

*at waight af
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the free aalno aeid content of the pherate pupa 
and pharate adult devalepaent etagea aa well aa in 
fraahly eaarged adult. Tha eapty puparia aontainad 
vary negligible quantity of froo aaina aeida.

la.Jhailttmaljrag* *f. jak™ JMm

Aa oan ho aoon fro* tha eurva in plata No.11 
tha total eeneantration of froo aalno acida roaain 
aaaontially unohanyad whan larva tranaforaod into 
prftpupal condition (pharata pupa). With tha onaot 
of aataaorphoaia» a aarkod daeroaao in total 
eonaontration of froo aalno aeid oould ha notiood.
Thia daeraaaa In total eoneontratien nay ha duo to 
tha Mirk ad daoraaoa in glycine, ^-alanine, aorlno and 
glutaalc aeid. However, bafora adult eaergenee tha 
lovala of all thoao aaina aeida ehowed prograaaiva 
ineroaao and alaaat re-attained their initial 
eonaontration of larval atage, and traeod U-ehaped 
pattarne oxeept lyaino andPalanine which depleted a 
alight ineroaaa evar tho original larval eoneontratien. 
Blyeina and aorlna lovola fell nearly by half and 
throe quartern roapoetlvoly during tho flrat half 
of pupal devolepaont. Tho aaine aeid found to 
ehango tho neat waa glyeino which doeroaaod to about 
throe fold during traneforaation of 4th day larva to
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pharate pupa and fourfold after formation of the tenoral 
phaee (white pupa) but with onset of netanerpheela it 
increased eontlneouely reaching a peak value in freshly 
emerged adult. Similarly lyalna and glutanie add and 
prellne lncraaaed oontlnaoualy during natanorpheala. 
Glutamic add and glutaaina underwent decrease followed 
by subsequent Ineraase in coneentration during the 
pharate adult development*

Considering the profound ehangea ahidi the 
developing ineeot undergone at the tine of netauerphoeie9 
it ie perhaps surprising that only nlnor ehangea in 
the total eeneentration of pool sire of free anint 
acida during this period have been detected. A aharp 
reduotion in the total concentration of thooo eoapounde 
in Chryacnvia occur at tho initiation and during late 
notamorphoale. the fleet deelins nay be related to 
the hletogeneeie of the hypodomal tieeuet especially 
the fernation ef imaginal buds* and that the eeoond 
one coincided with the develepeent of nueelee in tho 
thorax. The highest concentration ie found at about 
the 3rd day of pharate adult development* at which 
etage the breakdown of larval tieeuea reaches a 
naxinun. Sinilar reculte have been obtained for 
CalUBhara (A»*all, 1»*») and Eahaatla (Chan and 
Kuhn, 1PM) and for Culex (Chen 1998a) *•

euh - ; '
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The observed inereaee in lysine* phenyl elenine 

end leueine titras following pupation and their daeraasa 

during the Xatsr stage of aataaerphasis are euggaetlve 

of thair eccuaulation in the first half and utilization 

during the root of tha aataaorphaels period. Despite 

this at tha tine of anerganee of fly thair titres 

wore at a higher lauol than those during tha larval 

stage* Histidine daereaaoa on tha lot day of pharata 

adult devalapaent but gradually attains inoreeeed 

aonoantration an tha 2nd ft 3rd day of pharata adult 

devalapaent* A aoeond drop in tha histidine 

eanoantratlon ia observed on 4th day of pharata 

adult devalapaent but its laval shat up auddanly to 

a peak concentration in tha body of freahly aaargad 

adult* Qlutanic sold exhibited miqua pattern in that9 

after getting utilized initially* it*a laval ineraaaad 

showing a sudden peak during tha lata aetaaerphosia*

Tha variation patterns usually obtained for glutaaio 

said and glutaaine during davalopaent of inaaots have 

bean found to be diverse for eseh insect investigated*

On tranaforaation af tha larva to the white 

pupa tha titraa of lysino, phenyl alaninat ineraaaad 

and thoaa of glycine* glutaaio acidf sarins nethionine* 

glutaaine and proline is deersasad. Tha concentration 

of p-alanine which is vary low in tha 4th day larva
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abruptly increased In the white pupa to a aaxiaal 
eonoantration and thia could ba related to tha 
eutieular protein foraatlon which oecura at thia 
atage*

Tha ehangaa in the individual fraa aaino acida 
diatlnatly indicata thair trand to eoapanaata ona 
another and thia consequently raaulta in tha aaintenanee 
of an overall eonatant laval in tha total fvaa aaino 
aeida during astaaorphoaia.

Tha ehangaa in tha athanolanina and phoaphoethe- 
nolaaina, aarina and phoaphatidyl aarina aay ba 
ralatad to breakdown and bieaynthaaia of phospholipids* 
Phoaphatidyl athanolanina ia found to tho aajor 
phospholipid eoaponant of Chrvaoavla (Mankopura and 
Sonant, 1980).

High laval of prolina has boon attributad to 
ita apaeial tola in flight netabolisn (Bursail, 1981). 
Hethlonine/flethionine aulphoxida haa baan auggaatad 
to ba involvad in tha redox palantial of biological 
ayatana (Dent, 194?)• Cxplanationa forwarded by 
aarllar inveatigatbrs for obaarvod ehangaa and 
funationa of fraa aaino aeida ara aoatly apaeulatlva 
and look axparioantal avidanea. Recently, Chan and 
Levenbook (1944) daaonatratad in Phoraia vagina with
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labelled cowpounde a vary low rato af protoin 
degradation in the haanolyaph af wliita papa and 
pre-pupal larva of thie ineeet. Moreover* ainoa 
tha pro-pupal tiaauaa avidanoad an lnaiflnlfleant 
rata of fraa aaino aeid participation in adult tiaaua 
fornation in tha pupa, it waa aanaidarad that 
haanolyaph protaina wara being uaod infect aftar 
partial degradation (perhope to paptidaa) by tha 
tiaaua oalla for adult tiaaua fornation. Thua, it
ia probable that in ineecte, during aata«orphoaiav

$

fraa aaino acida are involved in pathwaye other 
than protein eynthoaia*


