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pituitary-interrenal (HPI) axis, and the secretion of thyroid hormone, the primary morphogen controlling 

metamorphosis. While production of stress hormones may favor survival in a deteriorating larval habitat, 

costs may be incurred such as reduced tadpole growth and size at metamorphosis. Elevated stress 

hormones during the larval stage can lead to long term effects on physiology and behavior of the juvenile 

adult, effects mediated by corticosteroids acting to ‗program‘ gene expression. Exposure to stressful 

environmental conditions or experimental elevation of plasma corticosterone (CORT) slows tadpole 

growth. However, after metamorphosis stressed or CORT-treated animals show catch-up growth, 

reaching similar body size to controls as juvenile frogs, related to altered function of the HPI axis. This is 

in part due to hyperphagia, and perhaps also to altered metabolism in CORT-treated animals, and is 

associated with altered CRF expression in the brain. However, post-metamorphic effects of stressful 

environmental conditions during the tadpole phase are condition-dependent. Such effects of the early 

environment, mediated by altered CRF expression and CORT levels, may have important consequences 

for survival and reproduction of captive amphibians.  
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Amphibians in transition: a case study from Southeastern Europe 

In most of Palearctic countries ranked as rich in amphibian diversity the global threats to amphibian 

populations are prominent. The foremost factors are loss, degradation and fragmentation of habitat, 

followed by pollution, competition from invasive non-native species (Sommerwerk et al. 2009), increased 

predatory pressure from domestic animals, and emerging infectious diseases. In combination with 

economic and political transition, these effects could lead to local extirpation of important fragments of 

European amphibian diversity. Regarding amphibian species richness, Republic  of Serbia is one of top 

20 countries in Palearctic region. However, with t he country moving toward market economy, a new 

problem arose – responsibility for environment protection within the context of a process of privatization. 

Lack of wastewater management plan, uncontrolled long-term population of watercourses with 

allochtonous invasive fish species, roadkill and illegal collection for commercial purposes influenced 

negatively on local amphibian populations. Additional and perhaps specific threat for local amphibian 

assemblages is disappearance of small and moderate water bodies, primarily in the highlands, either 

through backfilling or turning into fish ponds.  Most of efforts concerning aquatic habitat conservation in 

the country are focused on bird and fish species (ICPDR National Report 2005) and the protection of 

specific habitats important for the conservation of amphibians are not adequately addressed.    Although 

the general protection of inland water habitats and wetlands contributes to the conservation of 

amphibians, the specific small-sized habitats of particular importance for amphibians should be identified 

and protected. Analysis of surveys related to identification, mapping and classification of amphibian 

important habitats showed apparent degree of their fragility and thus further work in this matter should be 

carried out in order to propose and implement adequate conservation measures.  The monitoring of 

amphibians is not widespread in the area and must be intensified, together with proper and frequent 

education about the importance of amphibian conservation, not just through ordinary educational 

programmes but among citizens in general. Recent history and current problems with political transitions 

make biodiversity conservation even more difficult than before, and present economic pressures mean 

that, without direct economic incentive, the people of the area will not be motivated to preserve 

amphibians‘ breeding sites.   


