Factors Affecting Neoteny and Types of Neoteny

Extrinsic factors

According to Gadow (1903): Abundance of food awnd other favournble
conditions in the Life of amphibian Larva may be the cause of retention of Larval

features.

According to Shufeldt: Deep-water and coldness inhibits the secretio of

thyroxin.
According to Welsmann: Saline nature of water Ls responstble neoteny.

According to Huxley (1929): Low temperature is vesponsible for the acre of

meta VVLOY‘PVIOSLS.

Though extensive vesearches have been carvied out on the vole extrinsic factors
o wmetamorphosts, but it Ls still unclear that whether extrinsic factors are
exclusively responsible for arvest of metamorphosis or not. So the existence of

internal factors at physiological becomes tnherent.
wtrinsic factors

Different investigators have aolvanced several experimental evidences.
Gressner (192€) opined that lnsulin hormone tnhibl wetamorphosis. But

recent vesearches veveal that metamorphosis is primarily influenced by

1) varying threshold Levels of th yroxin and its analogues and
(ib) by the degree of responsiveness of the larval tissues to the
hormones.

During early premetamorphic stage in amphibion development, the Llevel of
thgroxm Rept very low n the bo&lg b@ genetie wechanism (Btkin, 196%).

Etlin, et al. have also established the role of prolactin on metamorphosis. They
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showed that the level of prolactin acting as an tnhibitor in the overall control

of metamorphosis remains high at this thme.

In the Light of modern genetics it may be suggested that the structural genes
gulding the synthesis of thyroxin are ‘switched off” by some operator genes,
whereas, the genes guiding the formation of prolactin ave ‘switched on'. n such
condition, hypothalamus becomes sensitive to the available level of thyrold
hormone in the blood stream. The weuvoseeretory oapparatus of the
hypothalamus produces o substance called thyrotropin releasing factor (TRF).
TRF stimulates the anterior Lobe of pituitary to produce thyrold stimulating
hormone (TSH), which in turn enhances the vate of thy vold secretlon. As the
level of TSH rises during prometamorphosts, the Level of prolactin suddenly
folls, so the metamorphosis starts. Poor secretion of thyrold glands and the
lrvesponsiveness of the larval tissues to the hormone are responsible for

w@otewg .

. amphibion development, the tadpole larva undergoes progressive
metanmorphosis and transforms tnto an adult. This is a normal occurrence in
amphiblans. However, deviation from the normal pathway of development is
found in the Llife cycle of many urodeles. Such deviated pathways of
development tn axolotls due to extrinsic as well as intrinsic environmental
foactors wmay be rvegarded as ‘canalisation’, Le., buffering of development
against environmental change. Neoteny is Looked upon as a consequence of
aolaptations to neighbouring environments where retention of larval gills ano

other Lavval features may be advantageous.

G.K. Noble (1954) regarded that neoteny has nothing to do tn the phylogeny

of the amphibians. This is quite evident from the heterogenous characters of
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the Perenntbranchiota where all the neotenmous species are Lncluded. Neoteny as

such may have some tmportance tn the individual growps.
Types of neoteny

Partial Neoteny: It s partial when metamorphosts is deLMad due to tewmporary
ecologieal or physiological changes n environment. It Ls shown by tadpoles

and larvae tiding over winter.

Intermediate neoteny: It ls shown bg axolotls which also rveproduce semaLLg
but wndergo wetamorphosis bn sultable conditions. Under experimental
conditlons n Llabovatories, Lt Ls possLbLe to pmduce eltkher  axolotls or

transformed individuals.

The extreme or total weoteny: It is shown by several perennibranchinte
salamanders such as Necturus, Siren and Proteus. They remain layval
throughout. Bven treatment with thyroxine fails to induce metamorphosts; the

tissue response Ls absent.
Significance of neoteny

welsmann (1€75) thought neoteny to be 0 case of retavded evolution or
atavism, that is, veversion to ancestral condition. However, this ls now
regarded to be of secondary spectalization, a physiological adaptation of
advantage. This is also proved by the great heterogeneity of all neotenous

perennibranchiate forms.
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