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Neurergus derjugini (Nesterov, 1916)
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Abstract:

Conservation of endangered amphibians through captive breeding and reproduction is one of the
important approaches currently emphasized by researchers. The yellow-spotted mountain newt
(Neurergus derjugini), a threatened caudate amphibian, has undergone population decline in the
wild and exhibits limited reproductive success in captivity. Assisted reproductive technologies
(ARTSs), including hormone therapy, sperm storage, and in vitro fertilization, represent potential
tools for improving the conservation management of this species. This study provides the first
comprehensive evaluation of hormonal protocols using hCG and LHRH, in combination with
sperm storage and in vitro fertilization, to enhance captive reproduction in amphibians. To achieve
conservation goals for this valuable species, preliminary experiments were conducted on goldfish
(Carassius auratus) and the marsh frog (Pelophylax ridibundus) as model species. The results
showed that a moderate temperature (22 °C) combined with hormone administration yielded the
best ovulation quality, sperm motility, and larval survival in goldfish. In the marsh frog, hCG
induced a more rapid effect, while LHRH produced a longer-lasting impact on spermiation. These
findings highlight the importance of hormone therapy in achieving reproductive success in captive
species. In the main part of the study, newts were collected from their natural habitat, their sperm
morphology was examined, and both short-term sperm storage (in seven diluents at three different
temperatures) and long-term cryopreservation (in 16 cryoprotectant solutions) were evaluated.
Subsequently, from 2022 to 2025, the animals were subjected to various hormonal protocols during
four consecutive breeding seasons in the laboratory. Morphological investigations revealed that
the sperm head is relatively elongated and includes distinct structures such as an acrosomal spine,
nucleus, and nuclear protrusion. The very long tail is surrounded by an undulating membrane and
contains an axoneme, which is attached to the axial fiber via the undulating membrane and a
marginal fiber. The spermatophore consists of a conical cap filled with spermatozoa positioned on
a short stalk. In the evaluation of storage solutions, 10% Holtfreter’s solution proved optimal for
short-term storage at all three tested temperatures, maintaining sperm motility for up to 15 days at
4 °C. For long-term storage, Holtfreter’s solution with 10% DMSO provided the best preservation
of sperm motility and morphology while minimizing DNA fragmentation after thawing. In the
hormone therapy section, all females oviposited under 15 different treatments, with the highest
egg numbers observed in multi-step and combined hormonal protocols. However, among the 15
hormonal protocols applied to males, although cloacal swelling was induced, spermatophore
release did not occur. Therefore, fresh sperm from captured wild males was used for fertilization.
In in vitro fertilization trials, fresh sperm achieved the highest hatching success (87.30%), followed




by refrigerated short-term storage (3 days: 83.80%; 6 days: 63.80%), which also produced
successful hatching. Fertilization using thawed sperm yielded hatching rates of 65.98% after 7
days of storage and 38.13% after 30 days. Overall, more than 2,385 viable larvae were produced
and subsequently released into the wild. The findings of this research demonstrate that
advancements in ARTs can overcome reproductive challenges faced by amphibians in captivity.
Progress in short-term storage and cryopreservation of sperm, particularly through the use of
optimized diluents and temperature conditions, provides key tools for genetic management and
conservation of threatened species. Moreover, sperm morphological studies highlighted structural
and functional diversity influenced by reproductive strategies and environmental conditions,
which may also contribute to clarifying phylogenetic relationships among other species. The
outcomes of this study not only establish a foundation for sustainable captive breeding programs,
genetic banking, and improved reintroduction strategies for N. derjugini, but also serve as a
practical model for applying advanced reproductive technologies to other vulnerable amphibians.
Ultimately, they represent a significant step toward enhancing global efforts in conservation and
captive-based reintroduction programs.




