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Abstract

The main objectives of the present study were to 1. investigate major pathway that
regulated sperm energy production or storage and related to post-thaw sperm quality as
well as fertilizing ability using domestic cats as research models (Research project 1)
and 2. apply basic knowledge gained from research animal models to a further study as
clinical trial in endangered wild felids (i.e. clouded leopard; Neofelis nebulosa) (Research
project 2). In research project 1; epididymal cat sperm was collected and investigated
for 1. expression of mitochondrial protein related to intracellular energy production or
storage (i.e. 5' adenosine monophosphate-activated protein kinase (AMPK (Ol subunit))
2. effects of AMPK-QOl activation by chemical substances (i.e. 5'-aminoimidasole-4-
carboxamide-1-B-d-ribofuranoside (AICAR)) at different dose and time-dependent
manner to post-thaw sperm quality and fertilizing ability by homologous in vitro
fertilization (IVF) and 3. AMPK-QU/AICAR signalling pathways including expression of
phospho-AMPKQL protein Thr172; expression of glucose transporter1 (GLUT1) protein
and intracellular adenosine 5-triphosphate (ATP) level. Our main results demonstrated
that AMPK protein (Ol subunit) dominantly expressed in sperm with high proportion of
motility (= 70% motility) compared to samples with low proportion of motility (< 0.05) (P
< 0.05). The presence of AMPK activator, AICAR, could regulate AMPK function
(AICAR/AMPK regulation pathway) via increase of phospho-AMPKQl Thr172, GLUT1
protein expression (GLUT1 translocation) and intracellular ATP level. Furthermore, short
equilibration of AMPK-QL protein with 0.5 mM AICAR for 30 min prior to cryopreservation
procedure positively influenced epididymal cat sperm functions (sperm motility, sperm
motility patterns (curve linear velocity and straight linear velocity) and cleavage rate after
homologous IVF) without deleterious effects to sperm membrane integrity or sperm
viability (P < 0.05). In research project 2; we, hence, applied the basic knowledge from
research project | to clinical trial phase in endangered wild cats. The present results
mainly indicated that AMPK-Ql protein was also present in ejaculated sperm of clouded
leopards. Similar to the domestic cats, the activation of AMPK-OL by 0.5 mM AICAR for
30 min prior to cryopreservation process enhanced post-thaw sperm motility without the
deleterious effects to sperm viability and acrosome integrity. Due to the limitation of
female clouded leopard research accessibility i.e. oocyte collection by ovum pick-up
technology, our data on embryo production by homologous IVF was then absent.

However, the authors strongly believed that the applied research from our basic science



present in this study should be further conducted in other endangered wild felid species
in Thailand with the ultimate purpose of new offspring production and wildlife

conservation.
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