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CHANGES IN FREE AMINO ACIDS

DURING LARVAL GROWTH.
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INTRODUCTION

Within the egg as a whols thers i{s no growth,
Only a kind of “inner growth®™ sccurs in the sgg
representing a transformation of stored yolk compsnents
into astive proteplasm. The growth during insect
davelopument is restricted toc the larval development
and during this fseding period thers will be deposited
all the mass necsssary for the final adult., Diptsrous
larvae are known to accumulate lipids, glycogen and
proteins during develepment (Psanncoft, 19603 Coupland,
1957). The reasen for storing these constitutents
in larvae is fairly obvicus, namsly as a built up
af matsrial which san later be used at the time of

nctsusrﬁhstic whan adult tissues are being assembled.

Studiaes on the metsboliam of amino acids in
insect larvas have ylelded a wealth of data. Espscially
aince the adveant of such nesw teschniques as microbiolegical
assays, papar and ion-sxchange chromatography and
isotaopic labslling, it has become possible to follow
quantitative changes in thesse amino compounds which
are pressnt sven in extramsly few concantrations. It
has also been demonstrated by many authors that the

smino acide, in addition to their function as protein
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constituents, enter into diverse metabolioc pathways
and participats in many other physiolegical activities.
In visw of the fact that a large part of eur knowledge
about amino aside in insects derives from studies
dealing with larval dovnlop-cngf ia thes present

study, ths slterations in total fres amino acids and
ths individual fres amino acide in the larvae of
Chrysomyia pufifaciss have bsen werked out during

larval growth and moulting.

MATERIAL AND METHODS

Alterations in the fres amine acide were
worksd out in the whole larvas during growth and
moulting, The rearing of the Chzysomyia was carried
out as descoribed in chapter 11. The larval grouwth
steges sslected for study as mentioned in the chapter
on material and methods. The extraction of frae
amine acida, ehromstographic separation and quantification
of fres amino acids weras garrisd out as described in
Chapter II.

CBSERVATIONS

The stage spscific pattern of fres amine acids
ie 1llustrated in plats No,6., Ococurance of various
fres amino acids in the larval tissue during growth

and moulting is shown in table No.,J. Alteration
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ocouring in the total fres amine acid sontent per

100 mg. of wat weight of the larval tisasus in grewth
and moulting are shown in plate Ne.7. The alterations
occuring in the individual free amine acids ars shown

in the plate number 8, 9. The quantitative alterations
in ths total and individual fres amino asids have beesn
"in Tabls No.4,

1. Xhs pattexn of fres anine sgids during lapval
srowth,

As shown in ths plate No.6 during the larval
devalopment of Chrysomyis a total of at lesast sightesn
fres ninhydrine-positive compounds ¢ould be distinetly
ssparated on papsr chromatogram; thess include ayl£1n0.
histidine, lysins, F=alaning serine, aspartic acid,
threonine, glutamine, glycine, glutamic acid, proline,
P ~anino-butyric scid, valine, tyrosins, methionins,
isolesusine, phenylalanine, 1-&0;»-. At a comparative
level glutamic acid, glycins, histidins cccur in the
highest concentrations. Prolins could not bedetected
within the amount of materials usad during sarly
larval growth but occur in 3rd day and 4th day of
larval developmsnt. Cystine and lsucine ocour in

very low gongentrations. In gensral, sxcept preiins



TABLE Ne. 3

AMIND ACIDS IN VAL GR

OF BLOWFLY CHRYSOMYIA RUFIFAC 3.
AMIND ACIDS LARVAL GROWTH
L4 La Ls La
1] Cystine 4 Trave?| Trase? | Tracel |Trace)
2] Higtidine + * [ *44 *”
3] Lyains * e - *
4] © =alanine . ** + .
5| Sarine + * - +
6| Aspartie Acid + * ++ +
71 Threonins * + ++ *
l" Glutamine * + ** *
[ 9] Glyeine - *+ *e >
10] Glutamiec aeid - * **
11] Preline - - Trace:| +
12| B =Amine-N- -t - .- .
m—T; Valine . I * e *
14] Tyrosine . + ot .
13| Methionine + . *+e +
16| Isolaugine * . ++ +
1”7 Phonledanxa. ++ + * *
18] Le=lsucins +* * *ee -
®* Tr « Trace dquantity,
* Minimum,
+¢+ Modarate,
+++ Maximum.
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TABLE No. 4

E AMINO AC

OF BLOWFLY CHRYSOMYIA RUFIFACIES.,

A

AMINO ACIDS

LARVAL GROWTH

Ly ] La Ly o
1] Cystine Tracs Tracs | Trace | Trace
2| Histidine 0.,52,~r 8.0980 | 1.9230 | 1.4000
3| Lysins 0.59!3‘ 1.2200 | 0,7956 | 0.6200
4 «Alanins 0.157 0.2%00 | D.2442 | 0,200
8 | Serine 0.1571 | 0,2%40 | 0,2370 | 0.2100
6 | Aspartic agid g.15¢ 0.2600 | 0,2%00 | 0.2300
7 | Threoains 0.124 0.21900 | G.1800 | 0.1700
] Glutnnin.k 0.161 0.2510 | 0.2490 | 0.224

9 | Glysine 1.229 1.8400 | 0.57TM 1.5
10 | Glutamic aoid 1.19 1.5900 | D,3698 | 1.400
11 | Proline - - 0.0200 | 0.0500
12 “Amino-fe 1.96 0,5%00 | 0,2%564 | 0.3900
13 | Valine 0.23 0.1800 | 0,2991 0. 1869
14 | Tyrosine 0.24 | 0.1908 | 0.2818 | 0.1798
15 | Methionins 0.2% 0.195 0.02794| 0.1911
18 | Isoleueine B.o4 0D.4348 | 0.6800 | 0.3%900
17 | Phenyl alanine 1.00 0.9%20 | 0.%679 | 0.0900
18 | Leucins 8.0% c.0%8 0.2704 | 0,1600

Total FAA

(Excluding NMy) 8.5167 | 8,9528 | 7.6669 | 7.5878

L Values sre sxpressed as mg/100 wg of wat weight

of insect tissues,
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thers is no qualitative differsnce in the fres amino
acid content of the larval tissue during growth and

”ﬂltiﬂﬂt

2. Quantitative ghanges in totsl gongentrations and
4 ffezant qr of amino agide during
daxval growth.

As can be sesn from the surve in plate Ke.7,
the total concentration of frae amino acids remain
essentially unchanged during the whole period of
larval development. The individual amino acids
themselves can bes roughly divided into thress broad
groupst Thoase like #iethionine, iseleucine, lsucine
and glyaina which inocrease to a maximunm concintr-tion
during the sarly larval growth stages (1st day and
2nd day old larvas) and then decline, thoss which
econtinus to increass in amount thrl&ghout larval
growth (Phospho-athanolamins, Phosphaserins, prelins)
and those whisch show minimal changes during larval
life (Aspartic acid, valine, alanine).

No gensral pattern can bs recognized in ths
variastion of individual amino acids: Lysine,
isoleucine, B -amino butyric scid and histidine
decline steadily as deveslopment procesds, while
glycins, glutamic acid, glutamine and threonine
exhibit a temporary increass. Tyrosine and proline

are howevar two sxcsptions: they show a continusus
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ingrease when the values are expressed per unit body
waight, This is espscially trus during the timse
appreaching puparium formation.

Uugsilgo

Despite the sxtensive litsrature on fres amino
acids in insacts, reviswsd by Chen (1962) only
relatively few studiss have besn congerned with

quantiatétive changes during devslopment.

The maximum goncentration of fres amine acids
during larval growth of Chrygemyia occurs at the 2nd
day of develepment. It would sesm that imsects ocan
be divided into two categeries, namsly those like
Drogophils (Hadorn & Stumm-Zollinger, 19333 Chen &
Hadern, 1954), the blowfly Calliphors syger (Hackmann,
1936) and P, regina (Levenbeok, 1966), in which the
concentration of? fres amine acid declines during
later stages of larval life, and okhaers like the fler
moth Ephestis (Chen and Kuhn, 1936), the Silk worm
Bombyx mori (Wyatt eg.al., 1936) snd the mosquits
Culex pipieng (Chen, 1958) and Chrysomyis (Present

dats) where ths soncentration remains approximatly

congtant,

The profiles of free amine acids of individual
Chrysomyis larvae differ widsly, but thrse gensral
groups can be resognized. In the first group, the

levals ars low at sarlier stages, incrsass to a
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maximun at sbout 2nd day and then declines, in ths sscond
the congsntration remaine relatively constant during
larval life and in the third it continsusly rises. fres
proline is tha bast sxample of the latter, which is
understandable in view of its importancs in the hardening
and darkening of ths puparium (Hackman, 1953). Hewsver,
a similar ingrease in free tyrosine reported for P.regins
(Levenbook, 1966) was not so significant in Chrysomyia.
The accumulation of thess tws amino acide suggests
thersfors the preparation eof the larvas for the synthessis
of suticulay protains and the asseciatsd tanmning.

It is wertainly an over simplification to intsrprst
the amino actq{pattern mersly in terms of protein
synthssis and degradaticn., The aminc acids are
intarrelated froam the metabolic visw paint. Morsover,
in sontrast to the egg and pupa, which can be considersd -
closed eystems, ths larva cannot surviva and grow
without axternal nutriticnal sources which may influsnce
to a great sxtant i%'s composition and level of the
free amino acid poal. In relating ths changes in the
free anino acids during larvel growth to any particular
proaess finvolving protein synthssis and degradation,
thia fact muet be taken into conaideration. There are
svidences indhsating that nutrition has a direct sffect
on the amino acid pattszn of inssct larvae (Chen and

Hadarn, 19553 Chesn 1938).



