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Introduction to insect metamorphosis
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Abstract Metamorphosis has allowed insects to become the most diverse and widely distributed land organisms.
Metamorphosis is the biological process through which insect larvae develop into pupae and pupae develop into adults. It is
divided into five types on the basis of the degree of morphological change that takes place, these types are; anamorphosis,
epimorphosis, prometamorphosis, and incomplete and complete metamorphosis. Metamorphosis in insects is a complicated
process that is accurately regulated by various factors, such as hormones, genes and nutrients. This review provides a brief
description of the types of insect metamorphosis and their molecular regulatory mechanisms.
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Fig. 1 Sketch of life history of insects with incomplete metamorphosis (Locusta migratoria manilensis was taken for
example. The photos were from Professor Zhang Long China Agriculture University)
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Fig. 2 Sketch of life history of insects with complete metamorphosis (Danaus plexippus was taken for example.
The photos were from Dr. Andrei Sourakov, Florida Museum of Natural History)

2011

Prothoracicotropic hormone PTTH

Ecdysone Juvenile

hormone JH Truman and Riddiford 1999
. Dubrovsky, 2005 Jindra et al. 2013
EBHTEHN D FKERENE

A

1998
Truman and Riddiford 2002

Truman and Riddiford
2007 Jindra et al 2013



Wyatt and Davey 1996 Liu
etal. 2009
Truman and Riddiford 1999
2010 Jindraetal. 2013 3

AR5E4Ar A B Incomplete metamorphosis

4 St I
" Fourth instar nymph Fifth instar nymph L
z
™ o
E §
i
% =
= 2
& — BiERHME
Ecdysone
— RYEE
Juvenile hormone

SELAR A B B Complete metamorphosis

.

St

o | amgim Stk
E Fourth instar Fifth instar larva
i g larva
&
% DXla
% = > LG
= 2 repupa
&

B3 ROHFEFMREHRERRESHEMBELZN (518 Truman and Riddiford, 1999, FFFE{EH )
Fig. 3 Titer change of juvenile hormone and ecdysone before and after insect metamorphosis (incited from Truman
and Riddiford, 1999, with some changes)
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