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Abstract. During the last 30 years, spontaneous mutatiomsice mimicking a wide variety
of human diseases have been collected for respargoses. The use of genetically engineered mice
has been considered one of the most important adgaof the 1990s, the so called “decade of the
mouse”, that will clearly improve in the twentydircentury taking into account the biomedical
research revolution in technology.

INTRODUCTION

Genetic modification has been developed in plants animals being the mouse, by
far, the most widely used. Several technologicabadements preceded the production of the
first transgenic mouse reported in 1980 (Gordon. &\al).

- 1963 (Brinster, R.L.) culture of mouse embryos,

- 1966 (Lin T.P.) development of microinjection tejues,

- 1986 (Palmiter, R.D. & Brinster, R.L.) good knowdgd of mouse reproductive
physiology,

- 1992 (Coheret al) development of recombinant DNA technology.

Next step was to develop a giant transgenic maus@porating in its genome the rat
genomic sequence codifying for the synthesis ofmjtohormone (Palmiteet al, 1982).
Actually, this possibility of efficient expressiai a gene from different specie is the base for
the development of transgenic livestock.

The objectives for the use of transgenic animads ar

- To improve the productivity.

- To create genetic resistance to diseases, as d&ie@se (de Kauwe A.Et al, 2009).

- To obtain human therapeutic proteins from animajinror “transgenic farming”, as
the synthesis of albumin in dair

-y cow milk (Echelard Y., 2009).

- To “humanize” animals as donors of tissues andr@@a xenotransplantation (Lanza
etal., 1997; Coopeet al., 1997).



- To dispose of good models of human and/or animakadies, as an example,
transgenic mice are widely used as models of spanmgiencephalopathies in animals
and humans (Scott Mt al, 1993; Béringue Vet al, 2008).

The advantages for the use of the mouse as mazlet@tiple:

- As mammals, mice and humans have biochemical rdaaoe

- Its reproductive cycle is very short (19-21 days] &s litter large (12-15 newborns).

- Mice have a handy size which makes it cheaper&p lad process large populations.

- Most research centres or institutes have goodtiasifor mice husbandry.

- Its purchase and husbandry is cheaper than thmabsf laboratory animals.

- There are many transgenic strains and well knowgetad mutant mice available for
research.

- Genetic map of mice and humans is better known tifianof other species.

- The use of genetically engineered mice could drealfit decrease the number of
animals and the costs of procedures in research, asris the case of the use of TgAC
transgenic mice in carcinogenesis protocols (HumYl€. et al, 2005).

Initially, transgenic strains were utilized to cheterize regulatory mechanisms of
mammalian gene expression (Ramireztfal, 1994, 1995, 1998, Casanova let al, 1995),
they now provide models for human and/or animakakges. In fact, the development of
genetically engineered mice in biomedical rese#atonsidered the most important tool to
discover the mutant phenotype or pathological ogmseces of a natural or induced
genotype.

The clinical and pathological appearance of a neusea depends on gene expression
in specific cells, tissues, and organs. Inactivatba gene or overexpression of the gene and
its protein may cause changes in cell functiorsugsand organ development, and cell and
tissue differentiation. These changes can prodboeranalities in clinical appearance and
gross and microscopic pathology (Ward, J.M., 200blese abnormalities may produce a
specific mouse phenotype recapitulating a humagaegs.

To determine the utility of a new genetically eregired mouse, either targeted
mutant, transgenic, or their types or combinati@ssa model of a human or animal disease,
or for studying mechanisms of disease and/or fonabf a gene, it is important to determine
the phenotypic characteristics, clinical and paigwlal, of the new mutant mouse line to
ensure that it is used properly as a research(Vdaid, J.M., 2000).

The establishment of phenotypic features in a gealBt engineered mouse is
dependent upon appropriate longitudinal studiethefgiven mice in comparison with age-
matched littermates with normal genotypes. Thegdies need multidisciplinary application
of knowledge and techniques in Molecular Biologypdhemistry, Anatomy, Physiology,
Pathology and Surgery. Optimization of these pracesirequire relevant necropsy and tissue
protocols for tissue sampling and sampling intexvals well as active interaction between
molecular biologists and veterinary pathologistshwexpertise in normal rodent gross and
microscopic anatomy and pathology.

The first series of necropsies for a new mouse ldhioe a complete screening of all
tissues grossly and microscopically on selectecemidter lesions are found in some given
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tissues, other specialized pathology methods shdaldused including histochemistry,
immunohistochemistry, transmission and scanningtr@e microscopy, confocal microscopy,
in situ hybridization and quantitative or stereologicahedogy (Ward, J.M., 2000).

Most models of disease are developed in inducedamsit(knockout mice) and
transgenic mice. Sometimes a new model of diseasbscovered by accident, as occurs
frequently in transgenic mice that integrate higipyc numbers of the transgene usually
resulting in high expression of a given proteinisTis the case of HK8 transgenic mice
(Casanova LL. et al, 1999) expressing the humarihk8) gene, which leaded to a moderate
keratin-content increase in their simple epitheliaese mice displayed progressive exocrine
pancreas alterations, including dysplasia and édsacinar architecture, redifferentiation of
acinar to ductal cells, inflammation, fibrosis, aubstitution of exocrine by adipose tissue, as
well as increased cell proliferation and apopto§ise phenotype found was very similar to
human and animal chronic pancreatitis and indi¢héd simple epithelial keratins play a
relevant role in the regulation of exocrine pansreameostasis and support the idea that
disruption of mechanisms that normally regulateatterexpressioin vivo could be related to
inflammatory and neoplastic pancreatic disorders.

In some cases, a transgenic strain develops alpgital condition as a consequence
of ectopic expression of a given protein. Transgenice expressing in hair follicles and
epidermis a human keratin K8, normally expressedimple epithelia, constitute a good
model to examine the role of simple epithelium kesin the establishment and progression
of human skin cancer (Casanova Lldt.al, 2004). These transgenic mice showed severe
epidermal and hair follicle dysplasia with concaamit alteration in epidermal differentiation
markers. The severity of the skin phenotype of éhtansgenic mice increases with age,
leading to areas of preneoplastic transformatiokin Sarcinogenesis assays showed a
dramatic increase in the progression of papillomoagrd malignancy in transgenic animals
supporting the idea that K8 alters the epidermdl diferentiation, favours the neoplastic
transformation of cells, and is ultimately respotesiof the invasive behaviour of transformed
epidermal cells leading of conversion of benigmtlignant tumours.

Some transgenic mice constitute a model of inflatonyaor immune-mediated
diseases. IKR is a subunit of thexB kinase (IKK) complex required for NKB activation in
response to pro-inflammatory signals. KB- regulates the expression of many genes
involved in inflammation, immunity and apoptosisidaalso controls cell proliferation and
differentiation in different tissues. K5-1KKtransgenic mice with increased IRKactivity in
the skin constitute a model of lichenoid inflamroat{Pageet al, in preparation), a condition
associated to important human and animal disease® of them potentially life-threatening,
as dermatomyositis, erythema multiforme, lupushaytatosus, lichen planus, graft-versus-
host reaction, and eruptions induced by drugs. ifflammatory phenotype observed as a
consequence of IKK overexpression is independent of T and B lymphes;yand also arises
in the absence of a functional immune system. $hidy supports the idea that IiRKmight
be a valid therapeutic target in the treatmenkof sflammatory diseases.

Also, the existence of these models allows theedbfit laboratories to dispose of
enough numbers of patients for the study of a tsared rare congenital non infectious
diseases as is the case of targeted expressiotuobdcsrticoid receptor (GR) in the skin of
K5-GR transgenic mice (Pérezd®al, 2001, Cascallanet al, 2003, 2005). As a consequence



of transgene expression, these mice constitutedeehud Hypohidrotic Ectodermal Dysplasia
in humans andplasia cutis in animals. K5-GR transgenic mice shows impairedetbpment

of the skin, hair follicles and ectodermally dedvepithelia as teeth, eyelids, cornea and
exocrine glands.

There is no doubt that in the third millennium, rathidg human and/or animal
diseases in genetically engineered mice is an gak&ol to improve our knowledge about
the pathogenesis and diagnose of important disemseésto develop new therapeutically
approaches.
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