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Abstract
Pathogens present in the environment

are the biggest source of diseases and epi-
demics in the breeding of laboratory ani-
mals. The presence of microorganisms, in
fact, can critically influence the animal
health status and consequently the validity
and reproducibility of experimental data. In
accordance with the 3Rs principle, this
study fits into the Refinement and
Reduction concepts. The development of a
health surveillance plan on environmental
material from animal housing would have
an important impact not only on maintain-
ing an adequate state of health and on the
generation of quality experimental data, but
also on reducing the number of animals to
be sacrificed.

Introduction
The protection of welfare and care of

experimental animals is a bedrock in the
field of health surveillance within the
breeding. The development of molecular
methods for the protection of animal health
plays a key role, in consideration of the 3R
principle.1

FELASA guidelines2 and the legislative
decree 26/20143 ratify that the implementa-
tion of a health-monitoring surveillance
within the experimental breeding, because
of the growing number of identified
pathogens. Their presence in the environ-
ment is the biggest source of diseases and
epidemics for the laboratory animals. It can
critically influence the health status of the
animals and consequently the validity and
reproducibility of the experimental data.

This study is part of the concepts of
Refinement and Reduction. In fact, thanks
to the health screening of pathogens it is
possible to obtain an improvement in ani-
mal and environmental conditions.

Furthermore, it is known from the scientific
literature that the analysis on environmental
samples (e.g. dust, water, sawdust, environ-
mental swab) allows to obtain results simi-
lar to those performed on biological sam-
ples, with the aim of reducing the number of
sentinel animals.4

Nowadays, a health monitoring pro-
gram for the identification of viral agents
from biological samples has been conduct-
ed in the IZSLER animal experimental
facility, performing PCR and RT-PCR. The
aim of the work was to refine the techniques
for the extraction of nucleic acids from
environmental matrices for the subsequent
detection of any circulating pathogens with
molecular biology techniques.

Materials and Methods
The environmental matrices to be ana-

lyzed were provided by IZSLER facility. In
detail, samples of enrichment material, fur,
sawdust and feces were collected. DNA
extraction was performed with the follow-
ing kits: DNeasy PowerSoil, RNeasy
PowerSoil DNA Elution, AllPrep
DNA/RNA PowerViral, DNA PowerSoil
Pro, AllPrep DNA/RNA Mini while the
RNA was extracted with RNeasy PowerSoil
Total RNA, RNeasy PowerSoil DNA
Elution, AllPrep DNA/RNA PowerViral,
AllPrep DNA/RNA Mini. All kits were pro-
vided by QIAGEN (Milan, Italy). The
extraction procedure was performed follow-
ing the kit manuals or using the Qiacube
Robotic Extraction System (QIAGEN)
according to the manufacturer’s instruc-
tions. Nucleic acids were quantified using
QuantiFluor® ONE dsDNA System and
QuantiFluor® RNA System with the
Quantus™ Fluorometer (Promega).
Furthermore, fur samples and enrichment
materials were infected with DNA viruses,
(Ectromelia Virus and Minute Virus of
Mice) at known concentrations (101-102
DC50/ml), while the sawdust was infected
with both viruses. DNA were extracted
using the DNeasy PowerSoil Kit and the
QIAamp DNA Mini Kit (QIAGEN), typi-
cally used for biological samples, after
homogenization of the matrices. At the end
of the extraction, the DNA was quantified
and subjected to amplification by Real-
Time PCR for the detection of the MVM
and ECTV viruses used for the infection.

Results
A first DNA and RNA extraction test on

raw materials using the DNeasy PowerSoil,

RNeasy PowerSoil DNA Elution and
RNeasy PowerSoil Total RNA kits did not
provide quantifiable nucleic acid concentra-
tions. Then, after infecting fur samples,
enrichment materials and sawdust with DNA
viruses, the environmental matrices were
extracted with DNeasy PowerSoil and
QIAamp DNA Mini kits. The DNA concen-
trations are shown in Table 1.  Additional
samples were collected from the animal
enclosure to test other kits provided by the
manufacturer. The concentrations of the
extracted nucleic acids are shown in Table 1.

Discussion and Conclusions
The preliminary data on environmental

samples, showed that from the extraction
performed with the DNeasy PowerSoil,
RNeasy PowerSoil DNA Elution and
RNeasy PowerSoil Total RNA kits it was
not possible to obtain a sufficient quantity
of nucleic acids, from the raw samples, use-
ful for subsequent molecular investigations.
Only after direct infection with high virus
concentrations, a small amount of extracted
DNA was obtained. The average Cq values
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obtained in Real-Time PCR from enrich-
ment material and fur reflect the concentra-
tions of DNA extracted with the different
kits. Otherwise, the Cq values of the saw-
dust sample show an opposite trend, proba-
bly due to the complexity of the matrix.

The poor yield obtained after the extrac-
tion process may depend on several vari-
ables: a very low presence of viral agents in
the environment, their different stability or
the specificity of the commercial kits used.

With the AllPrep DNA/RNA
PowerViral, DNA PowerSoil Pro and
AllPrep DNA/RNA Mini kits it was possi-

ble to extract both nucleic acids from the
collected raw samples. This may be due to
the increased sensitivity of the kits used or
the collection of particularly dirty material;
in fact the samples were collected prior to
the weekly cleaning of the cages. However,
it remains to be verified whether in the
extracted DNA and RNA there is the pres-
ence of target viral material or whether the
concentrations of nucleic acids, higher than
in the previously used kits, depend on other
types of contamination. For all these rea-
sons, these preliminary results will be fur-
ther investigated.
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Table 1. Concentration of DNA and RNA extracted from the environmental matrices
with the different extraction kits.
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