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Laboratory Animal Quality Determining Factors

by W. Heine, Zentralinstitut fiir Versuchstierzucht, D-3000 Hannover 91, FRG

The quality of a laboratory animal, of an
animal colony is determined by a huge
variety of internal and external factors. It
1s the field of laboratory animal science to
investigate and evaluate these factors with
respect to quality improvement and stan-
dardization.

In Table 1 1 have tried to compile and
classify the factors which may influence
the animal, which may interfere with an
animal experiment and its result. This
compilation is necessarily arbitrary and in-
complete. However, it may give you a
summarized impression of the quality-de-
termining factors. These factors may be
classified as exogenous and endogenous.
The exogenous factors are factors of en-
vironment. They have to be considered
while determining the quality of the ani-
mals’ environment, in the breeding institu-
tion and during the course of the experi-
ment in the user’s laboratory.

The endogenous factors are those directly
responsible for the quality of the animal.
They are associated with the animal, they
determine its genetic and hygienic status,
i.e. the flora-dependent health status.

The influencing factors can be also classif-
ied as non-living physical factors and che-
mical factors and as living, i.e. biological
factors, as macrobiological, microbiological
and genetic factors.

It has been widely proved in the literature
that each of these factors either alone or in
interrelation with one or several others
causes measurable alterations in mice, rats
and other small laboratory animals, and of
course in any other animal used in animal
experiments. However, the different fac-
tors, or combinations of interfering factors
have a different influence on the various
systems of the animal and are of different
importance to the user of the animal de-
pending on the actual experimental pro-

grams. While the genetic and hygienic status
details such as the temperature or food com-
ponents are important quality determining
factors for almost every animal experiment,
other factors such as electromagnetic fields
influence only some experimental programs
or some of the animal’s physiological para-
meters.

The laboratory animal, like any other
warmblooded organism has the ability to
adjust itself to a certain extent to changing
environmental conditions. The range of
this adaptive ability differs depending on
the challenging factor and the genome of
the challenged organism. The adaptation
ability not only differs between animal
species but may also differ between differ-
ent strains and stocks of a given species.
As long as the environmental conditions
provided for the animal species, strain or
stock in question range within the limits
of its adaptation ability, the animal or-
ganism can achieve a balance. Its systems
are able to counterbalance the environ-
mental influence. This ability is in fact a
disadvantage to a certain extent, because
these exogenous disturbances do not result
in a breakdown of our biological gauge or
in a clearly visible misfunction like in
general, in technical measuring instruments.
The self-adjusting ability of this biological
tool to changing environmental conditions,
the animal’s ability to adapt, the silent and
mostly unobserved but nevertheless highly
complicated internal processes of adapta-
tion suggest an undisturbed biological
measuring system. However, the very adap-
tation process may imperceptibly influence
the experiment, making its results mis-
leading.

Following this, it is important to keep the
different environmental factors controlled
to a standard quality, possibly a value or
dimension which meets the species-specific,
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strain-specific or stock-specific demands of
the animal as well as the needs of the
planned or ongoing experimental program
and if possible of economic requirements
too.

It is of the utmost importance to keep the
organism, the laboratory animal as a bio-
logical gauge, in balance during the course
of the experiment. If not the total organism,
it is necessary to keep at least those physio-
logical systems of the organism which are
the desired scientific information.

To repeat it once more: it is not just en-
vironmental factors that influence the or-
ganism. It is the uncontrolled changing
quality of the factor which interferes with
the organism, which forces the animal to
redress its balance with the environment,
which leads to a new balance probably on
another level.

Because the changing of an environmental
factor happens mostly unnoticed, the trig-
gering and course of the adaptation process
also occurs silently, with no clinical symp-
toms. The process itself also remains un-
noticed. If uncontrolled these mechanisms
may interfere with and disrupt an experi-
ment or may even lead to useless results.
Standardisation does not mean to keep a
certain environmental factor absolutely
fixed and constant on a certain dimension!
To keep a factor controlled also does not
imply always and automatically an abso-
lutely fixed figure or value of a factor in
question! To standardize, to keep controlled
in this context may also mean to standard-
ize a certain variation of a factor.

It includes keeping an agreed modulation
of the factor or a standardized and con-
trolled range of fluctuation of the factor.
[t might be better for the animal with
respect to its ability to redress a balanced
condition, a controlled, induced circadian
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rhythm is maintained in the environment
e.g. temperature. For a number of environ-
mental factors it might even be desirable
to expose the animals to a certain con-
trolled variation or modulation, of the fac-
tor in question, e.g. the temperature, in
order to keep the organism trained, i.e. to
increase its ability to adapt itself to chan-
ges in the pattern of exogenous and endo-
genous factors.

This may sound at first glance odd and
contradictory. However, a pre-set varia-
tion, desired fluctuation, a limited modula-
tion of a factor or group of factors can be
standardized and controlled just as well as
an absolutely constant figure. It may be
more difficult, laborious and sometimes
more expensive.

With respect to the three headlines in the
field of laboratory animal science

O genetic monitoring,
O microbiological/hygienic monitoring and
O environmental monitoring

the keyword in animal husbandry is "con-
trolled and defined environment® and not
constant environment! This is often mis-
understood.

In this context some remarks are called for
on the control animal, the control or re-
ference group of animals normally part of
an animal experiment.

It is not just the difference between the
results from the control group and the
challenged group which makes the final
result of the experiment. Unfortunately it
is not that simple and convenient. It is
conceivable that an interfering factor may
cause no detectable alterations in the con-
trol animals’ systems. However, the same
environmental factor may possible add to
or multiply the effect of the experimental
challenge in the test group.
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