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Matured fissues of root are the possible source of
growth substances as reported by Thurman and
Street!!. Strictly enough, the buds and roots are
developing only in association with lateral root scars,
The lenticels are formed in association with lateral
roots after the plantation of root cuttings from the
same region where the buds and roots develop. The
developing primordia pierce out through these lenticels.
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STUDIES ON THE RETROCEREBRAL ENDOCRINE AND NEUROHAEMAL ORGANS OF

THE ADULT SERINETHA AUGUR (FABR,) (HETEROPTERA : COREIDAE)
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Department of Zoology, Annamalai University, Annamalainagar, India

ABSTRACT

The retrocerebral endocrine system of the adult Serinetha augur consists of a pair of
corpora cardiaca (CC) and a single corpus allatum (CA) situated below the brain and dorsal to
the gut. The posterior parts of the corpora cardiaca appear to have fused with the anterior part
of the corpus allatum forming a complex organ. The brain of this insect has two groups of
median neurosecretory cells (MNC) in iis pars intercerebralis and one group of lateral neuro-
secretory cells (LNC) in its lateral side of the protocerebrum. The cephali¢ aorta (AO) in sections
seems to hzave the axons of the niedian neurosecretory cells of the brain, the former being donnect:d
with the latter by NCC-1 through the median neurosecretory pathways. The axons of the lateral
neurosecretory cells appear to termirate it corpora cardiaca which are linked with the LNC by
NCC 1I through the lateral neurosecretory pathways. The corpus cardiacum, consisting of some
smaller chromophobic and some larger chromophili¢ cells, reveals the presence of necurosecrctory
materialg synthesized in LNC as evidericed by its intertse reaction with AF. Similarly the nteuro-
secretory materials produced by MNC are identified in the wall of the cephalic aorta indicating
its role as neurohaemal organ. It is inferrcd from these observations that the corpus cardircum

and the cephalic aorta function as rneurohzemal organs in the adult S, augur,

INTRODUCTION

TUDIES on the neurosecretory system and retro-
cerebral endocrine glands of insecis have revealed
that corpus cardiaum acts as 3 neurohaemal orgun
in geveral insects™%, This gland iy a neurohizemal
organ has not been ectablished for many insects
including those of MHemiptersn,

Further, Johansson® has reported for Oncopeltus
fdsciatus that the aovty adts as newrohvienal Organ a3

evidenced by the deposition of neurosecretory material
(NSM) in this structure, Subsequently this concep-
tion of accepting aorty as the reurchaemal organ in
remipteran insects was supported by various authors™s,
This structure has also been shown to be the neuro-
haemal orgn in the dipteran wsect Calliphora eryihro-
cephala™ aid Sarcophaga raficornis*®, These obsere
vations are fwither suppoited by the presene of avors
of the neurosecietory cells of the brain in the gorty
of Periplunera wmerlcanad® and the lygacid bug, Mergs
chuy uniguilqr® and Leptocorpa acurg®®,
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Although a gieat deal of work has been done on
the retrocerebral endocrine glands of O. fasciaguss19%0,%
the retrocerebral complex and the neurchacmal nature
of corpus cadiacum especially in hemipteran idsects

have 1ot beed studied extensively.

The present paper deals with the neurohaemal
nature of the corpus ¢ardiacum and the aorta arid the
neurosecretory pathways in the adult Serinetha augur,
a heteropteran bug of the family, coreidae.

MATERIALS AND METHODS

Laboratory colenies of 8. augur, f¢d on Croton
spavsiflorus and maintaired at 28 £ 2°C with RH
80 & 4 ©4 were used in the present histological investi-
gations. The brains witht the vetrocerebral endocrire
glands were dissected out under insect ringer solu-
tion and were fixed in Bouirt’s fluud. They were
lightly stained with dilute alcoholic eosin to facilitate
orientation during embedding. Paraffin sections were
cut at 6 p-8 p thickdess and were stained with Aldehyde
fuchsin (AF)*®* and chrome h'iﬂl'!'laJtOK}fﬁﬂ phloxine
(CHP)®. These stainings clearly demonstrate the
neurosedretory Gollolds,

OBSERYATIONS

The median neurosecretory pathway and npervi Corporis
cardiaci-I (NCC-I)

The axons of the median neurosecretory cells run
forward for g short distance, decussate with those ‘of
the opposite side, diverge and fraverse the proto-
cerebrum as fervi corpons cardiaci-1 (NCC-1). The
NCC-I, after running for a short distance, by-pass the
corpus c¢ardiacum and enters the dorsal aorta from
the lateral aspect (Fig. 1). There seems to be no axonal
connection between the NCC-I and the corporg
cardiaca. The axons of the neurosecretory cells after
entering the aorta give off 3 number of secondary axong
containing the neurcosecretory materials in the form
of granules (Fig. 4).

The lateral neurosecretory pathways and the nervi
corporis cardiaci-II (NCC-]I)

The axons of the lateral newrosecretory cells converge
to form the lateral neurosecretory Dathways ard they
enterge out of the tritocerebral part of the brain, ae

the nervi corporis cardiaci I and enter the corpus
cardiacum (Fig. 1).

The associated newvosecrefory pathwoys {ANSPY

The neurosecretory materials which coze out from
the neuvosesretory cclls and their axonal pathways
form two associated neurosecretory peihways (ANSP)
along the main nervous channels (Fig. 6),
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Corpora cardiaca (CC)

A pair of these conical glandular organs is situated
venirolateral-to the gut. The posterior portions of
the CC are fused with each other as well as with the
corpus allatum situated below the former (Fig. 1).

The corpus ¢ardiacum i composed of two types of
cells, namely the larger chromophilic celis and the
Smaller chromophilic cells, the fomer being numetous
in comparison with the latter. The Smaller ¢ells staip
less intensely with CHP and AF than ihe larger cells
The neurosecretory moterisls (NSM) identified in the
intercellular spaces of the central part of this gland
exliibit an almost identicsl staining reaction as shown
by the lateral neurosecrelory cells of the braip
(Fig. 5).

FiG. 1. Schematic dizgram of the neuroerndocrine
system of the adult Serinetha augur showing the
neurosecretory pathways, Aocorta (AO), Axons (AX),
Associnted  reurosecrctory pathways  (ANSP),
Corpora cardiaca (CC), Corgus sallatum (CAa),
Deutocerebrum (DEUTO), Hypocerebral ganglior. (HG),
Medizn neurosecietory cells (MINC), Neurosecretary
pathway (NSP), Nervi corporis cardiaci-I apd rervi
corporis cardiaci-II (NCCI and WNCCA), Neuro-
secretory material (NSM), Protocerebrum (PROTO),

Recurrent nerve (RN), Suboesophageal ganglion (SOG),
Trltocerebrum (TRITO),
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Corpus allatum (CA)

Corpus allatum is g cirigle globular gland lying
posterior to the corpora cardiaca with whigh if is fused
formitg a comnlex organ (Fig. 1). The size of the
gland varie, in different individuals depending on the
developmental stages of their ovaries. The nervus
cornotis allati (NCA-T) is not clear in histological
sections since the gland forms a complex structure
with the corpora cardigca. On the other hand, NCA-1L
is quite conspicuous (Fig. 4).

The cells of this gland are of two types the smaller
ons» being siusted at fhe peripheral zone and ine
larger ones ab ine central zone (Fig. 3). Each c:l
has a Scanty amount of cytoplasm reactirg moderately
with CHP and AF, indicating the presence of the
secretory materials (Fig. 3). This gland, in addition
to these secrefory materials, shows the presence of
other sacretory substances idertical to thoze produced
by the medial neurosecretory cells (Fig. 3).

The newrosecretory cells of suboesophageal ganglion

Two large neurosecretory cells are identified on the
posterior side of the suboesophageal ganglion (SOG).
These cells have large concentric nuclei each with 3
diameter of 11°25 10 135, The cytoplasm of these
few cells stains deeply with AF and has a deep purple
colour similar to that of the A c¢ells of the
group (Fig, 7). The axons of these cells are packed
with moderate amoutt ¢f NSM in mature individaals.

Aorta (A0)

The aortaz which runs dorsal to the retrocerebral

endocrine organs appears to be a neurohiemal organ,
The floor of this vessel is thin and is intimately fused
with the dorsal part of the corpora cardizca (CC)
and corpus allatum (CA) (Fig. 2). The wall of the
aofta containg CHP positive neurosecretory materials
similar to those of the neurosecretory cells of the
brain (Fig. 4.

Discussion

Nervi Corporis Cardiaci (NCC-I and NCC-II)

Anatomical studies on the retroccrebral endocring
organs of hemipteran insects have revealed the exis-
tence of certainl variations in the organisation of
NCC-1 and NCC-Il, Thus, Benwite** has yeported
that the NCC-I and NCC-I{ are {used topether to
form a common nerve on either side of the bran in
Corixa puncrard. Awasthi®® and Tiwari et al®® have
idantified two distingt nerves WCC-1 and WNCC-11
in the corpora cardiaca of Nezara vividula and Lepro-
corisag varicornis, respeetively.  The presence of a third
nerve. NCC-1I, has, been tecorded for Oncopelius

medial

— .

Jasciatus®, Ranarra’ elongata® and Belostoma indica®®.
The present observations repoted for S. awgur have
shown that the nervi corporis cardiaci I and II are
distinct nerves, the former terminatirg on the lateral
aspect of the aorta and [atter entering into the corpus
cardigcum. Thus, the distribution of NCC-1 and

IT of this insect appears to be similar to that of
N, viridala®® and L. varicornis.®

Retrocerebral complex

Corpus cardicum

The present anatomical observations orn the retro-
cersbral endorrine system of S. augur indicate that its
general organization is identical to that of Dysdercus
Koengii® and Nézara viridula'®. However, "it exhibits
certain histophysiological differences as follows .

The corpora cardiaca of this insect have been shown
W0 be composed of two types of cells, the smaller
Chiromophobic cells and the larger chromophilie cells.
These cells are found to have been distributed at
random, as it has baen reporied for Dysdercus koengii®
and Nezara viridulla**., ‘The chromophilic cells of
the dorpora cardiaca of S. augur are characterized by
their larger-nuslei and nucleoli with their cytoplism
reacting intensely with CHP and AF. On the other
hand, the chromophobic cells have smaller nuclei and
nucleoli with their cytoplasm feebly stained with CHP
and AF. The cliromophnbe cJiis of the corpera
cardiaca of 5. augur, based on their cytological features
and stalning reaclions, seem to be involved in secreting
their own substances (infrinsic secretion). Similarly
the ¢orpora cardiaca of hemipteran insects®® and the
insects of other orders hvave been shown 10 function
as neuronzemal organ for extrinsic as woll a3 intrinsic
secretions®’,

Awasthi®®, while working with Labedura riparia
has identified 1 the corpora cardiacy of this insect
the presence of Intrinsic gecretion as well a3 the
neurosecretion elaborated by the lateral neurosecretory
cells, The present obscrvanions on  the comora
cardiaca of S.augwr have revealed the existence of
the sgecretory products identical with those of the
Literal nevrosecrctory cells of the brain in thew staining
propertics. In the Light of these observations, it may
be inferred that the corpora cardiacy of this insect
geem fto Be 4 neurphacmal organ for Loth intrinsic
and extrinsic scoretions as it has been reported for
L. riparia™.

Corpus allatm and gorra

11 ftas been shown that the corpus allatum of S, qugur
it composed of two types of cells, the smatler ones
baing sitwated at the periphersl zony ard the lavger
oney ¢ the central zome. Those colis oig found W
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_ Fics. 2-7, Fig 2. Transverte section of the retrocerebrzl endocrine organs showing the corpora
cardiaca (CC) and Corpus allatum (CA). Note the nervi corports - cardiaci-I and Xl (NCC-I and
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NCC-II} terminating in Aorta and corpus cardiacum respectively. Bouins, 6p Chrom alum haematoxylin
phloxine (CHP), scale : 90 x. Fig. 3. Transverse section of the corpus allatum (CA) and Cardiacum
complex (CC) with Aorta (AO) on its dorsal side. WNote the deporition of A-cell like malerial in the
corpus allatum (Arrow) and the accummlation of neurosecrstory material in the wall of the Aorta (Arrow).
Bouins, 6p, Aldehyde fuchsin (AF), scale : 18 u. Fig. 4. Longitudinal section of the corpus allatum
(CA) and -aorta (AQ) showing nervi 1orporis allati-1l (NCA-II) and the deposition of neurosecretory materia!
(NSM) in the wall of the gorta. Bouins, 6y, chrome haematoxylin phloxin (CHP), scale: 27u..Fig, 3.
Transverse section of the corpora cardiaca (CC) and the hypocerebral ganglion (HG) showing the
chromophilic (CHP, C) and chromophobic <¢ells (CHB.C) in the cJorpora cardiaca. Baouins
chrome haematoxylin phloxin (CHP), scale: 40x. Fig. 6. Transvers section of the pmtocerebm;
part of the bram showing associale neurpsecretory pathways (ANSP) formed by oozed Ieurosecretory
material from the neurosecretory cells and theit axons, Bouins, 6 ., Aldehyde fuchsin (AF), scale : 18 p.
Fig, 7. Transverse seciion of the suboesophageal ganglion sliowing two large nevrosecretory cells similar
to A-type cells with the neurosecrefory - materials in  their cytoplasml. Bouins 6p, Aldehyde fuchsin

(AF), scale : 40 p.
g s 3y s e e e e e e e e i

have cell boundaries as 1t lhias been reported fcr  out that there is every possibility for the exchange of

Rhodnius prolixus™, Adeclophocoris lingolatus*, Dysdercus
koengii®, Leptocorisa varicornis™, Leptocorisd acuta*.
On the other hend, tue cells of the corpus allatum
of Iphita limbata htave been shown fo be synecytial®®,

Further it was reported earlier for S, awgur that
some of the sceretory materials localized in the corpus
allatum exhibit a similar staining progerty as shown
by the secretory materials of the medial rearosecreiorny
cells, indicating that the corpus allotum seems to store
some of the secretory substances, synihzsized by the
A cells. The anatomical observations rep orted for
his insect have also shown that the floor of the 2o0rta
twith its thin layer is fused with the dorsal part of the
corpus allatum, corfaining AF potitive neurosecretory
materials similar to those of the medial neurosecretory
cells of the brain. It is evident from these findings
that the aorta functions as a neurohremal organ for
these medial neurosecretory cells of the brain., The
blood vessel has also been shiown to be the neuro-
haemal organ for insects such as Calliphore erythro-
cephala®»%, Sarcophaga pitficornis*®,  Periplanciqg
americana'’s Metochus wunigartatus’  and Leptocorisa
acuta®. The close assoctaiion of the aorta with the
corpus allatum in S. augaur enables one to suggest tirat
the secretory materials identiped iy the corpus ablalum
of this insect seem to have been derived by the process
of diffusion {rom this aorta, as it acts as ncurohzemal
organ for the medial neurosecretory cells of the brain,
This inference gains support from the obscrvations of
Awasthi'? and Faruqui? wlo  have reported e
existence of the neurosecretory substance produoced by
A-cells it the ¢orpora ellata ol Nezara viridula ard
Leptocorise acufa respeatively.

On the other liand, Tiwarl ezl ™ have repor led
the absence of this nuterial v the corpus allotunm of
Leptocorise varicornis in spite of s inlimate asso-
ciation with the aorta. lowcever, they have pointed

Curr. S¢i.—4

neurgsecrelory materials beciween the iwo.

Sub-vesophageal ganglion

The suboesophageal ganglion of £.augur has been
shown to be composed of two neurosecretory cells
on its posterior side, These cells are found to react
irtensely with AF, similar to A type of the media]
grouy indicating the preserce of neurosedretory material
It their cytoplasm. These secretory substangss Seem
to get fransforred into the haemolymph, probably by
the process of diffusion, as these cells have no separate
reurosecretory pathways, Similar cells have also been
identified in the suboesophageal ganglion of Hylys
dentarus®, Quncopeltus fasciatus®, Nezara viridula and
Metochus uniguttatus'?,
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NOBEL PRIZE AWARDS FOR 1981

Nobel Prize for Medicine Schawlow of Stanford University for their
. . contcibutions on ‘thes development of laser
The 1981 Nobel Prize for Medicine was spectroscopy >. Prof. Kai Stegbahn got half
awa_rded_ jomntly to D:, Robert Speury of the  the award while the other half was shared by
Cahforn_la. Institute of tg'ec?nolqu 1f(:tr }_us Piof. Bloembergen and Prof. Schawlow.
discoveries concerning the unctional specia- Prof. Bioembergen is a Honorary Fellow of
Lsation of the ce.ebral hemispheres’ and to the Indian Acadgmy of Sciences gBangalore).
Prof. Torsten N. Wiesel and Dr. {)avid Hubel He was also 2 Raman Professor and debvered
for their discoveries conceining loformation  ,"coiec of lectures during his visit to India
processing in  visual system’, from September to Decemb.r 1979,

Nobel Prize for Physics Nobel Prize for Chemistry

The 1931 Nobel Prize for Physics was The 1981 Nobe] Prize for Chemistiy was
awarded jointly to Prof. Kai Stegbahn of awarded jointly to Prof. Kenichi Fukui of
Upsala Univecsity for his contribution on ‘the Kyoto University, Japan and to Prof. Roals
development of high resolution electron spec- Hoffmann of Cornell Univessity, New Yock,
troscopy’ and to Prof. Nicolaas Bloembergen for independently developing the theoties
of the Harvard University and Prof. Arthur concerning the course of chemical reactions.




