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Summary

His report represents brief review of original data of authors concerning  involvement and application of hormones, growth
factors and intracellular messengers of their action in the regulation of reproduction, growth and performance in farm
animals. It was shown, that these substances are involved in the control of  bovine, porcine, rabbitt, nutria and fowl’s  ovarian
functions, as well as of porcine and nutria growth.  Furthermore, it was shown,  that these hormones can be used for the
evaluation of biological activity of stimulators of bovine, porcine, rabbitt, nutria, human and fowl’s reproduction, for
characterisation and prediction of state of porcine and nutria puberty and reproduction, growth,  plain of nutrition and meat
production, for improvement of biotechnological methods (bovine, porcine and rabbitt cell transfection and embryo
production), as well as for  the direct control of reproduction and meat production rate in farm animals. Finally, our results
suggest, that pharmacological regulators of intracellular mediators of hormones and growth factor action can be reliable,
cheap and safe alternative to application of hormones in animal production and medicine.
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Introduction

Hormones, growth factors, growth factor binding proteins and intracellular messengers of their action play an important role
in the control of various physiological processes and performance in farm animals. Nevertheless, their effects, mechanisms
of action and areas of subsequent applications require further studies. This report represents brief review of original data of
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authors concerning  involvement and application of these substances in the regulation of reproduction, growth and
performance in different farm animal species. 

Material  and  methods

As model objects Slovakian white gilts, Holstein cattles, New Zealand rabbitts, domestic nutria and white leghorn hens kept
in standard conditions in experimental farms, and their ovaries obtained at local slaughterhouse. Human ovaries were
obtained from womens, whose were  operated in Nitra hospital. Isolated ovarian follicles, granulosa cells, oocytes and
embryos were cultured during 1-12 days with and without different hormones, growth factors, cDNA constructs encoding
IGFBP-3 and –4,  stimulators and inhibitors of protein kinases listed below. Level of substances in plasma and ovarian cells
conditioned medium was measured using RIA/IRMA and ligand blotting, cell proliferation, apoptosis, expression of
hormones, growth factors, IGFBPs and intracellular messengers within the cells was evaluated using immunocytochemistry,
TUNEL and Western  blotting.

Results

Results of our in-vitro experiments demonstrated that production of hormones by ovarian cell cultures can be used for  quick
evaluation of biological activity of preparations of gonadotropins and other gonadotropic substances used for the induction of
superovulation and embryo production in cows and rabbitts in vivo and in vitro. This in-vitro approach demonstrated the
usefulness of cells isolated from reproductive system for cheap, fast and sensitive evaluation of biological activity,
mechanisms of action and safety of hormones, growth factors and drugs.
Results of our further in-vivo and in-vitro experiments suggest that measurement of  production of hormones and related
substances can be used for characterisation and prediction of  physiological state, reproduction, growth and meat production
of farm animals. It was observed, that plasma level of thyroid hormones, steroids, nonapeptide hormones, IGF-I, IGFBP-3,
cAMP, cGMP,  as well as cellular production of these substances and intracellular mediators of their action (protein kinase A,
tyrosine kinase, MAP kinase, CDC2 kinase,transcription factor CREB) and indicators of  proliferation (p34, PCNA) and
apoptosis (TdT, BAX) and their responses to gonadotropic substances is associated with stage of puberty, ovarian
folliculogenesis and reproduction rate in  gilts and domestic hens. Furthermore, these indexes can  be reliable indicators of
plain of nutrition in pigs and domestic nutria.  It was observed, that plasma IGF-I, IGFBP-3 and thyroid hormone level can be
used for characterisation and prediction of growth and reproductive efficiency in pigs. 
Other important aspect of application of hormones, growth factors, growth factor binding proteins and pharmacological
regulators of  intracellular messengers of their action can be use of these substances for regulation of  ovarian secretory and
generative functions in farm animals in vivo and in vitro. It was demonstrated, that GnRH, gonadotropins, GH, prolactin,
serotonin, melatonin, oxytocin, arginine-vasopressin, arginine-vasotocin,  IGF-I, IGF-II, TGF, thrombopoietin, analogues of
cAMP and cGMP, activators and inhibitors of protein kinase A, tyrosine kinase, MAP kinase, CDC2 kinase can be potent
regulators of proliferation, apoptosis, and production of steroid hormones, oxytocin, arginine-vasopressin, arginine-vasotocin,
IGF-I, IGFBP-3, inhibin A and B, prostaglandins F and E and related protein kinases and transcription factor by cultured
bovine, porcine, nutria, rabbit, human and fowl’s ovarian cells. Addition of IGF-I, cAMP and cGMP analogues was able to
prevent effect of reduced nutrition on nutria ovarian cells. Transfection of bovine and porcine ovarian cells with cDNA
constructs, whose changed expression of IGFBR-3 and IGFBP-4, affected production of  steroids, oxytocin and
prostaglandins F and E by these cells. Furthermore, addition  of IGF-I, IGF-II and EGF  were able to stimulate maturation of
porcine oocytes and development of rabbit embryos in vitro. Treatment of nutria with GH, IGF-I, forskolin and IBMX
(stimulators of cAMP- and cGMP-dependent intracellular mechanisms) stimulated secretion of ovarian hormones and growth
factors, enhanced number of ovulations and offsprings, and increased growth rate in females and their pups.

Conclusions

Results of our studies demonstrate, that hormones, growth factors, growth factor binding proteins and intracellular
messengers of their action are involved in the control of reproduction, growth and performance in different farm animal
species. Furthermore, it was shown,  that these hormones can be used for the evaluation of biological activity of stimulators
of reproduction, for characterisation and prediction of  state of puberty and reproduction, growth,  plain of nutrition and meat
production, for improvement of biotechnological methods (cell transfection and embryo production), as well as for  the direct
control of reproduction and meat production rate in farm animals. Finally, our results suggest, that pharmacological
regulators of intracellular mediators of hormones and growth factor action can be reliable, cheap and safe alternative to
application of hormones in animal production and medicine.


