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Objectives

• Know the structure and function of insect cuticle and epidermis
• Be able to describe the different type of gland units possessed by

insects
• Be aware of the diversity of cuticular modifications that can affect its

function
• Know the structure and function of the main types of dermal glands

Refresher

Cuticle + epidermis =
integument

The epidermis is the
cellular layer that
secretes the cuticle and
basal lamina.

[Modified from Gullan & Cranston, 3rd edition, Fig. 2.1]

With permission James L. Nation
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Glands
3 categories: Classes I, II and III

Class I gland cells are epidermal cells with the outer plasma membrane
folded into microvilli. Secretion passes through the cuticle from the
microvilli via pore canals.

Frequently clustered (also called a “gland” but really a conglomeration of
gland cells) where their secretions are released as pheromones.

Glands
3 categories: Classes I, II and III

Class II gland cells sit beneath epidermal cells. Secretion binds to
lipophorins.

Frequently clustered (also called a “gland” but really a conglomeration of
gland cells) where their secretions are released as pheromones.
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Glands

Outer epicuticle has wax layer

Cuticular hydrocarbons (CHCs): important in mate recognition.

Produced by oenocytes

Genetic removal of oenocytes in females caused males to
preferably mate with them, i.e. a hyperstimulus

But caused males of other species to do
the same so the oenocyte secretions are
species identifiers and sex identifiers

Billeter, J.-C., Atallah, J., Krupp, J.J., Millar, J.G., Levine, J.D.
Specialized cells tag sexual and species identity in Drosophila
melanogaster (2009) Nature, 461 (7266), pp. 987-991.

Glands
3 categories: Classes I, II and III

Class III gland cells sit beneath epidermal cells.

Frequently clustered
Common locations
More complex, multicellular structure
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Spermathecal Glands
Spermathecae are sperm
storage organs

Class III glands associated
with spermathecae.

Metapleural Glands

R
o

b
e
rt

o
 K

e
ll
e
r/

A
M

N
H



6

Metapleural Glands
R

o
b

e
rt

o
 K

e
ll
e
r/

A
M

N
H

Metapleural Glands

R
o

b
e
rt

o
 K

e
ll
e
r/

A
M

N
H



7

Metapleural Glands
R

o
b

e
rt

o
 K

e
ll
e
r/

A
M

N
H



8



9



10


