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Anatomy of the insect endocrine system
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Areas of insect biology that hormones play a major role

Regulation of molting

Determination of form at metamorphosis

Effects on polymorphism

Regulation of diapause

[nvolvement 1n reproduction

Regulation of metabolic activities and general body functions
Regulation of behavior

Regulation of preprogrammed cell death
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HORMONES-Chemicals produced in a gland that are released into the
blood and have their effect somewhere else in the animal

Endocrine gland

2y = 5= H

—_—
—_— S . T
. e
> s
-
Hormone Hormone Hormone Receptors on
synthesis release degradation target cells
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Major physiological functions regulated by neurohormones

[ Homeostasis
Fat mobilization ﬁ -
Protein ulilization iﬁg
Biood sugar regulation  Fat body
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Generalized scheme
Showing the location of
various endocrine glands compound eye
and neurosecretory cells
in an InSECt neursseored ory
ealls of
subssophagenl
qanglion
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the CNS
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‘(corpora allata) YT plu=

Carpora
allata

Corpus
cardiacum

Corpus
allatum

The location and
structure of the
corpus allatum in
(A) a mosquito,
(B) a cockroach,
(C) a hemipteran.
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Epitracheal glands and Inka cells
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Epitracheal glands and Inka cells
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Epitracheal glands and Inka cells
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Accumulation of
neurosecretory
matenal proximal
to site of nerw .
) SIE Of nerve Storage of neurosecretory
section =

material in corpus cardiacum

Depletion of neurosecretory __—-
material on operated side

Neurosecretory material moves from the soma in the brain to the corpus

cardiacum via axons. When the axon was severed, neurosecretory material
accumulated anterior to the section
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E. An inhibitory .
neuron synapsing
with a #
neurosecretory cell,
releasing a
neuromodulator at
the synapse

D. A neurosecretory
cell releasing a
neurohormone into
the circulatory
system at a
neurohemal organ

organ

Neurshormone

e

{f Montarget
W cel

Neurchemal |

MNeurasecretory |
cell

4 "
;5;- :’C )

=

n) A Endecrine cell @ r“f’l

1

B. A neuron
synapsing with a
neurosecretory cell,
releasing a
neurotransmitter at
the synapse

=

Meuran J

s

“Neuratransmittar

Neuron
& -h_'t'-*
| 4 = Yo

| I A
g | L
# J
=,

= "'." Neurotransmitter

e R, C. A neuron

— ) . .
o0 \) synapsing with
an endocrine
cell, releasing a

neurotransmitter.

- o 8 g
o\ P
==

A. An endocrine cell
releasing a hormone
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system
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Structure of corpus cardiacum of adult Colorado potato beetle.
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The brain-retrocerebral neuroendocrine complex
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Insect endocrine glands & neurosecretory cells & location

Active Principle Origin
1. Nonneural hormones
AL Immature insects
Ecdysone ecdysial gland

Target

epidermis

Role/function

initiates molt

Juvenile hormone  corpora allata  epidermis controls or directs fate
of metamorphosis at
molt

B. Adult msects

Owarian hormone  ovarian tissue-  fat body initiates + regulates the

{ecdysteroids) follicle cells production of vitello-
genin (VG)

Juvenile hormone  corpera allata fat body primes fat body to
become competent to
produce vitellogenin
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Insect endocrine glands & neurosecretory cells & location

Active Principle
Juvenile hormone

Juvenile hormone

Origin Target
corpora allata ARG's

corpora allata follicle cells

Role/function

affects development and
production of glandular
secretions

activates patency and
uptake of VG by the
follicle cells
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Insect endocrine glands & neurosecretory cells & location

ive Principl

Srigi )

II. Neural hormones and peptide hormones
A, Ecdysiotropin {(PTTH) brain hormone ecdysial glands
{=prothoracicotropic protocerebrum

hormone).
B. Bursicon

C. Eclosion hormone

D). Ecdysis-triggering
hormone

E. Allatostating

F. Allatotropin

G, Diuretic hormones

MNSC and epidermis
thoracicoabd.

ganglion of tlies

brain of pre- abdominal
ecdysis moths ganglion

epitracheal glands CNS (abdomin.

(ventrolateral
tracheal tube near
each spiracle)
Brain(lateral nsc) corpora allata

aanglia)

Brain corpora allata

brain/cc and
thoracic ganglia

Malpig. tubules

Rolefunction

developmental-stimulates
and regulates production
and release of ecdysone
dev.-stimulates scleroti-
zation and melanization
of cuticle
behavior-svnchron.

of eclosion with
photoperiod
Beh.-synchron, of
eclosion

dev./beh/homeopstasis
inhibits JH production
dev/belvhomeostasis
stimulates JH production
homeostasis-contrals
diuresis or fluid secretion
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Insect endocrine glands & neurosecretory cells & location

Active Principle
H. Mating inhibition
I. Oviposition initiation

1. Cardicaccelerator

k. Proctolin

L. Dl‘um}'usupprusln

M. Owarian
ecdysteroidogenic
hormone (OEH)

(also know as EDNH)
(these may be similar
w PTTH)

M. Hypo- + hyper-
glveemic hormones

Origin
ARG of male
ARG of male

brain/CC

brain/CC

brain/CC

hrain

brain/CC

Target Role/function

female’s brain - beh.-prevents remating

oviduct? beh.-nitiations egg
laying

myocardium Homeostasis-increase in

freq. + amplitude of
muscle confraction
hindgur and homeo.-muscles contrac-
poss. visceral ton, defecation, egg-lay-
muscle in general ing, + heartbeat
muscles of crop  inhibits muscle contract

avaries stimulate ovarian tissue
1o produce ecdysteraids

fal budy conversion of glycogen Lo
trehalose + maintain
level of blood sugar
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