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METAMORPHOSIS

• The term metamorphosis customarily denotes the sequences of 
structural and physiological changes undergone by the larvae to 
reach the adult stages. 

• Metamorphosis is the transformation in the mode of life with 
radical changes in form, structure and physiology.

• There are broadly two types of metamorphosis:

A. PROGRESSIVE METAMORPHOSIS

B. RETROGRESSIVE METAMORPHOSIS



PROGRESSIVE METAMORPHOSIS

In this kind of metamorphosis new 
characters are added to the larva while 
reaching adulthood. EXAMPLE: Toad, Frog 







SOME COMMON CHARACTERS OF 
LARVAL LISSAMPHIBIANS

Larva of all Lissamphibia's present a set of common characteristics:

 External gills are held out in the passing current , allowing water to 

flow across them.

 Absence of eyelids and retinal pigments associated with sight 

outside water.

 Presence of lateral line or (equivalent) sensorial organ 

characteristic of fish which allow them to sense vibrations 

underwater.

 Presence of thinner skin.

 Subaquatic anatomic adaptations present. 



METAMORPHOSIS IN FROGS

Metamorphosis in frogs is an excellent 
example of the coordination of a complex 
physiological process involving nervous, 
secretory, and vascular responses 
mediated by the endocrine systems, as 
discussed in the following slides.





















STAGES OF METAMORPHOSIS IN FROGS

The frog tadpole undergoes three developmental stages:

 PREMETAMORPHOSIS- This stage is characterized  by growth in body size.  

 PROMETAMORPHOSIS- In this stage the most conspicuous change is development 
of the hindlimbs, although some growth in body size still continues. 

 METAMORPHIC CLIMAX- In this stage the tadpole is transformed into the young 
froglet. The significant changes are:

1. The forelimbs emerge.

2. The beak is lost

3. The mouth widens.

4. The tail is reabsorbed

Hormones, developmental events and the nervous system are 
involved in each stage.





HORMONAL INTERPLAY DURING 

DIFFERENT STAGES OF METAMORPHOSIS

A. PREMETAMORPHOSIS

 During premetamorphosis, the adenohypophysis produces high levels of 
prolactin, which stimulates growth but inhibits metamorphosis.

 The adenohypophysis also produces small amount of thyroid secreting 
hormone (TSH) autonomously, without any prompting from the 
hypothalamus,

 TSH stimulates the thyroid to secrete thyroxine but not in sufficient levels 
to initiate metamorphosis.

 During this early stage of development, the median eminence of the 
pituitary does not respond to thyroxine and remains undeveloped.

 Thus during premetamorphosis, the tadpole grows on size but few other 
changes occur  



HORMONAL INTERPLAY DURING DIFFERENT 

STAGES OF METAMORPHOSIS (continued)

B. PROMETAMORPHOSIS

 During prometamorphosis, the median eminence becomes 
responsive to thyroxine and begins to develop, establishing a 
complete portal system that allows neurohormones to be 
transported from the hypothalamus to the adenohypophysis.

 The neurohormone thyrotropin releasing hormone(TRH) stimulates 
the secretion of increasing amounts of TSH.

 Rising levels of TSH stimulate the thyroid to produce more 
thyroxine.

 When circulating levels of thyroxine become high enough, hindleg 
development is initiated.



HORMONAL INTERPLAY DURING DIFFERENT 

STAGES OF METAMORPHOSIS (continued)

c. Metamorphic climax

 These events generate a positive feedback system 
in which rising levels of thyroxine promote the 
more responsive median eminence to develop a 
more extensive portal connection so that more TRH 
is delivered to the adenohypophysis.

 The arrival of TRH stimulates the secretion of even 
higher levels of TSH and in turn more thyroxine.

 As the events snowball, thyroxine level continue to 
increase, leading to metamorphic climax.





EFFECT OF PROLACTIN
 The polypeptide hormone prolactin plays a part in the control by promotion of 

larval growth. Prolactin preparations have the capacity to inhibit 

metamorphic action of thyroid hormones in peripheral tissue level(Turner and 

Bagnara,1976).

 Early models of endocrine control of frog metamorphosis envisioned levels of 

prolactin falling as levels of thyroxine rise, but this seems not to be true.

 Levels of prolactin remain high through metamorphic climax, at least in frogs, 

but its inhibitory effects on metamorphosis are apparently overridden by the 
rising levels of thyroxine.





FUNDAMENTALS OF HORMONAL CONTROL

Frog growth and metamorphosis highlight some basic features of 

hormonal  control:

 Hormones act not only by exerting a positive influence on target tissue, 

they also control events by inhibiting target tissues.

 A target tissue, such as median eminence, responds to hormones only 

after earlier stages of development have been completed.

 Endocrine control is exerted not just on the basis of the presence or 

absence of a hormone but also on changes in its level.

 The endocrine system is also responsive to environmental conditions and 

can, within limits, extend or shorten metamorphosis.












