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SUMMARY.

Studies reported in this thesis examine the possibility of creating
transgenic animals with improved growth characteristics by introducing
additional copies of the growth hormone gene into their genome.

In the first series of experiments the mouse was used as a model animal
to develop the microinjection procedure and to prove the effectiveness of
human metallothionein/porcine growth hormone gene construct in stimulating
accelerated growth. A number of transgenic mice, produced by pronuclear
injection, grew at increased rate and some of them reached almost twice the
size of their non-transgenic littermates. These mice were shown to pass the
foreign gene and the large phenotype to a portion of their offspring, thus
demonstrating stable incorporation of the introduced gene in their genome. In
an attempt to obtain better control of the gene expression, transgenic mice
carrying modified human metallothionein/porcine growth hormone fusion gene
were produced and their growth performance was studied following zinc
induction.

The second group of experiments describes production of transgenic
pigs with improved growth performance. One of the transgenic pigs created
grew at markedly enhanced rate as compared with other transgenic and control
animals. Transmission of the introduced gene to second generation of pigs was
also achieved. The presented results demonstrate for the first time that
production of stable lines of transgenic farm animals with enhanced growth
performance is feasible.

The studies aimed at providing the analysis of endocrine and metabolic
state of transgenic mice and pigs, their body composition and reproductive
capacity are described in the last part of the thesis. Evidence is presented to
show that accelerated growth of large transgenic animals is a consequence of
the expression of the introduced gene and the production of biologically active

porcine growth hormone. The overproduction of porcine growth hormone

vi



results in the increase of plasma concentrations of insulin-like growth factor-1 in
both mice and pig, alteration of body composition and changes in metabolic

state of mice, and impairment of reproductive capacity of female mice.
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