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is of the greatest importance. This is the major coniri-
bution of modern genetics to biclogical evolution.
Gould’s emphasis on regulation of gene activity in
no way nunimises the origin  of new characters.
Indeed, he recognises that evolution is under che
influence of two major events :  {(g) iotroduction of
new characters accounted for by structural genes, and
(6) changes in the characters already present brougat
about by changes in developmental timing, due to
regulatory genes. The relative importance of these
two In the prozess of evolution has been Gould's
major concern. Iudeed ‘Ontogeny and Phylogeny', is
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a crucal exposition  of  genetic regulation and not

merely a reassessment of Haeckel's Recapitulation
theory. It is a profoundly important discussion oy
tne concepts of evolution in  the light of modera
knowledge, not merely a re-examinacdon of the rela-
uonship between ontogeny and phylogeny. It is also
a historical assessment  of the Biogenetic Law, a
judi 1ous examination of what can be salvaged from
the original formulation of Haeckel and what needs
to be altered and conditioned in the light of modezn

i{eas in biology, A major book.

A COMPARATIVE STUDY ON ACETYLCHOLINE AND ACETYLCHOLINESTERASE DURING
DEVELOPMENT OF THE LEPIDOPTERAN PHILOSAMIA RICINI AND
THE DIPTERAN SARCOPHAGA RUFICORNIS

RADHA PANT, SUMAN RKUMAR aNp RATAN DUBEY
Depatiment of Biochemistry, The University, Allasabad 211 002

ABSTRACT

Acetycholinesterase activity and
of both sexes of P, recin: and S. ruficornis
cholinergic system discussed.

INTRODUCTION

ETECTION of several insect neurosecretory substances
distinct from those connected with growth and
metamorphosis has recently been made, The most
well among them being acetylcholine and
acetylcholinesterase.

Acervicholine is  considered as a neurotransmittet
having a role in adrenergic transmissionl and in general
oxonic transmussion=. The latter role, however, has
been challenged or modified by others,

Insect neurosecretoly compounds have beea the
topic of several reviewsd®  and  recently Smal'man
and Mansingh® summarized the existing duta on the
distribution of acetylcholine in various insect wssues
and at Jiffcrent stages of development, However, lack
the Jepi-

known

of information on the neurotoxicology  of
dopteran P, sicing and the dipteran 8. ruficurnas. borh
of considerable importince, prompted the stady nn che
twe devels pment

of these Insects,

neurosceretory  compounds during

MATI RIALS AND MOTILODS

Reaning of Po wicini and 8. ruficornn weie carried
out as described by Pune and Agrawal? and Pant ard
Kumarh rospoatively,

G hour starved larvae, and
randomly schnd from wlonics of Khoown age and

pupac advelty  were

acetycholine content in the larvae, pupae and adults
have been studied and their physiological role in

homogemized to 10% (w/v) tssue concentration as
desctibed by Pant and Morris?.

Acetylcholinesterase  activity and  acetylcholine con-
tent were assayed by the method of Hestrinl®  as
modified by Metcalf11,

All assays were made in duplicates on three indi-
vidual homogenates prepared from 10 cach
and the average values were alculated.

inaur‘t:.

RESULTS AND DISCUSSION

. Acetylcholinesterase  activity  in
P, 1icing,

the lepadopteran
during fifth instar development gradually
declined but on commencement of spinning increased
three-fold.  During larval-pupal transformation  from
day 2 onwards till day 3, DO acciviey of the enzynme
was lost thereatter, it maintined a very low a rivicy
all through the quiesient pupal developrient (Fig. 1).

A ceyldholine, on ¢he other haml, maintiiaad nearly
A onstine e nenatton all speanning commweaced bue
sradualfy por doplewd all day 5 and remained steadv
in the mecantorphosiog pupa all 15c¢h Jday (Fiz 1),
In  the  aewnly Jeervlohwlinesee e
J DIty uml u:mrntmtiuus imrmmi
avendinoantly, Al

emetand  boch

deiry bcholine
acs vl hole
aaintonad @ maked hicher lesed chan the ostenase,

[a the dipteran §0 dafiiornds both acen Lboline wnd
4 e 1y ki holineste rase .utiviw {lhg )

along  Josvclopment,

tagrease  direng
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larval growth. On the onser of pupation, while acetyl-
choline gradually decreases ull the emcrgence, acceyl-
choligesterase dctivity with a significanr Jdepletion in
the white pupa increases during pupal-adult deve-
lopment with intermittent fluctuadons, Cutiosly, the
csterase acuvity in this insect, all throagh develop-
ment, stood at a markedly higher Jevel than accnl
choline ualike in the lepidopteran P. ricini where the
Position is just the reverse.
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Fic. 2. Variation in acetylcholine content and acetyl-
cholinesterase activity during development of  Sarco-
phaga ruficornis,

The significant increase in both acetylcholine and
a-etylcholinesterase activity dusing adult development
coald be associated with the general process of meta-
morsrphosis evincing growth of brain and ganglia. Van
der Kleot2 and Shappirio ¢ al'd  noted  similar
ohservauons in H. cecropia and A, polypbemus ducing
larval-pupal-adult  traosformauon  which  prompt
cone to condude that the increase in the cholinergic
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cnzyme reflects simply  on the overall ipcrease  in
structutal  anl  funcrional proteins assotiated  with

growth and elaboration of the adult nervous sy.tem.

Nearly 75¢% of the total tissue acetylcholinesterase
ativity was found in the head part of the insect and
varied in a siniilar manner as the total activity studied

during larval and spinning period of P. ricini (Fig. 3).
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FIG, 3. Variation in acetylcholine content and acetyl-
cholinesterase activity in the head part (First segment)
of Puilotamia vicini during lagval developmem and
spinning period.

The remaining 259 activity ia  the heheaded part
gradually declined during fOfth instar larval develop-
ment but the developing pupa tegained it (Fig. 4).
High acetyicholinesterase activity detected in the head
part is suggestive of its participation' in the cholinergic

function of the brain.
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FIG. 4. Vanatuon in acegylcholine content and acetvl-
cholinesterase activity in the beheaded part of .Pb%la*
samia ticini during larval development and spinning
period.,
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The head part of P.

slightly lower percentage of

1icint larva concentrated

acteylcholine (400%)
whcrcas the beheaded part held the remaining S0%
of the total. The head acetylcholine after a  slight
increase before commencement of spinaing, gradually
declined through spinning period till pupation (Pig. 3)
while the beheaded part exhibited a decrease prior to
spinning and, after an incrfease in the spin-
ning latva on day 0, declined in line with its counter-
part (Fig. 4).

The typical U-shaped variation patterns of acetylcho-
line content and acetylcholinesterase ackivity during
larva~pupa-adult development of P. i indicate
that the larval and adult stages of insects being vigo-
rouslly active require bigh enzymid activity and acetyl-
choline concentration for cholinergic function of the
brain and 1ransmission of nerve 1mpulses. However,
S. ruficornis even during its pupal development reveals
high enzymic activity,

Mansipgh and Smallmanl# obtained characteristic
patterns in four lepidopteran insects revealing a rela-
tively low agetylcholinesterase activity in the foutth
instar lafva which subsequently increased in the
Afth. On pupation, the enzymic activity after a slight
decline increased 22-fold during the next eight days
followed by further increase, prior to adult emergence.
These results compel one to assume that this type of
increase in the components of the cholinergic system
during pupation and adult development is a gencral
charactecistic of lepitdopteran 1nsects.

In Loth the insects, the male adults manifest slightly
higher activity of acetylcholinesterase in compafison
to the female (Table 1). The enkymic activiey is
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mainly and maximally confined to the heal part
tollowed by the thoraxr and abdomen in (he order
mentioned. The male adbomen, however, reveals hLigh
enzymic activity with low acetylcholine content. In the

fernale adult i1t 1s just the reverse,

Cholinergic system in the dipteran Musca domestica
has extensively been studied!™ and high concentration
of acerylcholine,  acetylcholinesterase and  choliae
acetylase has been detected inm the adult head tissue,
the gystem being lacgely concentrated in  the brain.
The same components have been cbserved in the ver-
tebrate brain as well. High concentration of cholines-
terase was detected in the region of optic lobes of
insects}® accompanied with  high  concentration of
symaptic structures associared with optical receptionls,

High acetylcholinesterase activity in the head part of
both the sexes indicates its

function of the brain.

role in the cholinergic

Presence of acetylcholine and cholinesterase activity
in the thorax of adult moths
higher concentration)

(male moth tevealing
indicates their involvement mn
the neuromuscular activity during fight.

Curiously, the female abdomen in both the insects
reveals a high concentration of acetylcholine and low
enzymic activity while the male abdomen reveals the
opposite. This has been attributed to the eggs in the
females which are reported to be rich in acerylcholine
content!S, Presence of acetylcholine i teproducrive
tissues of insects is perhaps parallel to the occurrence
of choline acetylase and acetylcholine ia human
placenta. This induced Bull ez 410 to acribe a role
to acetylcholine in conuolling the diffusion of jons.

TABLE 1

Acetylcholine and acetylcholinesterase activity in head , thorax and abdominal tissues of the male and female adults
of P, ricini and S, ruficornis,

o

Acetylcholine®

“_* i

Insect
Male

— ey

Acetylcholinesterase activity**

i —— e

Female

——— . e

Muale

=

Philosamia ricini

Head 20-174.1-561
Thorax 3-45 1.0+ 182
Abdomen 3:3610-133

Surcophaga ruficornis
Head and Thorax
Abdomen

282 1.0-121
2:514:0-109

151211492
5-23 1 0-211
11+33 1 0-556

2:26 1011
3:19 10187

Femyle

T i el

60211 3-563
12-17 1 0-894
11161 0-787

46-91 { 4-311
7-42 1 Q-652
J-vat 0191

23-15 1 1645
10171 0-351

204134 1-74
11-82 4 1009

_WFW—HMW

sCxpressed in u Mmoles/g fresh tissue,

¥¢Expressed in g Moles acetylcholine hydiolysed/g Hesh tissue,
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folarograrhic Determination of the Stubility Constant of Complexes

Current
Scegnce
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POLAROGRAPHIC DETERMINATION OF THE STABILITY CONSTANT OF COMPLEXES

FORMED BY LEAD(I) AND CADMIUM(II) WITH ACETYLENE DICARBOXYLIC ACID

A. L. J. RAO anp MAKHAN SINGH
Department of Chemistry, Punjabi University, Patiale {(Punjab), India

ABSTRACT

The composition and formation constants of the complexes formed by lead and cadmium
with acetylene dicarboxylic acid have been detefmined polarographically. The reductions are
reversible and  diffusion cbntrolled. Lead forms two complexes, viz.,, lead {(acegylene-
dicarboxylic acid) and lead (acetylene—dicarboxylic acid} 2" haviag §, and f. valucs 60 and
11,100. But cadmium forms a scluble complex in the rago 1:1 with acetylene dicarboxvlic acid.
The value of the stability constamt of the complex at an ionic strength 1 is 1:678 ¥ 1072, The
percentage distribution of varicus complex species present at each (ligand) in the lead system

has been calculated.

THE polarographic behaviour of the complexes of
lead and cadmium with various acids, e.g.
Oxalic acidt, salicylic acid?, glycollic acidd, formic
acid, tartaric acid®, malonic acid, sucaonic acd, gluta-
ric acid and adipic acid8, valeria acid?, maleic acid®
and acetate? has been investigated. The present paper
leals with the determination of the stability constants
of the complexes formed by lead and cadmium with
a etylene dicarboxylic acid,

EXPERIMENTAL

All  the chemicals used were of reagent grade
rurity, Potassium nitrate was used to keep constant
ionic strength. Gelatin was wsed as maximum sup-
pressor. Acetylene dicarboxylic acdd was used as the
complexing agent. A  Toshniwal polarograph of
CLO, type was used. The pH was adjusted with
sodium hydroxide and all the polarograms were
recorded at pH 6 at 23° = (-1°C, The dropping



