
Bull. Inst. Zool., Academia Sinica 3: 47-54 (1964) 

AGING IN rrHYROIDLESS TADPOLES! 

CHIH-YUN HSUz, NAI-WEN YUs and HSU-MU LIANG4 

Received for P"oblication October 1, 1964 

ABSTRACT 

Normal tadpole life lasts a few months only. During metamorphosi3 
process of differentiation occurs and at the metamorphic climax growth 
rate reduces drastically. These arc considered the expres3ions of 
aging. Thyroidless tadpoles, however, keep on growing to a huge size 
with no sign of differentiation beyond limb bud stage. It seems they 
are always young. The present study aims to ascertain whether aging 
exists in thyroidless tadpoles. Two different age groups, 5-month-old 
and 24-month-old, of thyroidless tadpoles of Rana catesbeiana were 
compared for growth rate of body weight and total length in tap water 
and in aureomycin solution in a period of more than 30 weeks. The 
results show that old tadpoles exhibited an inferior growth rate to 
young ones either under normal or adverse condition. Since decline 
in growth rate is one of the signs of senile changes, it is proposed 
that aging propagates inevitably in thyroidless tadpoles. 

Among amphibians, anuran tadpoles 
show a typical form of metamorphosis by 
a complete transformation from larval 
form to adult structure. During this pro
cess, some organs change histologically or 
regress completely while new organs de
velop resulting in froglets which are more 
differentiated than tadpoles. On the other 
hand, growth rate of body weight and 
total length reduce drastically at the me
tamorphic climax. 

Complete extirpation of the thyroid 
anlage was first shown to prevent metamor
phosis by Allen in 1916 (1). Young embryos 
of Rana catesbeiana were thyroidectomized 
in this laboratory in the spring of 1960. 
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Some of the successfully operated tadpoles 
are still living now and have gained a huge 
body sjze of 101 gm in weight and 21.5 em 
in total length during the past 4.5 years 
as illustrated in Fig. 1. Nevertheless) they 
retain their juvenile form as tadpoles with 
no sign of differentiation beyond the early 
limb bud stage. This is in accord with 
those reported by Allen (2) and Hoskins 
and Hoskins (3). Therefore permanent 
dissociation of differentiation and growth 
in development is obtainable in thyroidless 
tadpoles. 

When differentiation and growth rate 
are compared between normal and thyroid
less tadpoles, there is a striking difference. 
According to Minot, differentiation and 
decline in growth rate are the signs of 
aging (4). Hence senescence occurs in 
normal tadpole life, while the same pro
cess in thyroidless tadpoles is intriguing. 
In higher vertebrates the role played by 
thyroid in aging also remains dubious (5). 
















