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INTRODUCTION: 
•Laboratory animals are useful in biomedical research. These animals are biological “reagents”. They should

have a defined genetic and sanitary status and these parameters must be periodically checked and must be

kept according to international recommendations.

Laboratory animals are used as research models to understand the causes, diagnosis and treatment of human
and animal diseases. Animal models are very important to study biological interaction of new PET tracers

before their use in human trials.

The animal laboratory house in the Biomedical R&D Area of the Uruguayan Center of Molecular Imaging

(CUDIM), fulfill the conditions required for the maintenance of the “SpecificPathogen Free”(SPF) mice,

immune depressed mice (N:NIH1foxnu/+) and transgenic mice expressing Alzheimer ś disease. Foundations

stocks of outbreed and inbreed mice were obtained from commercial suppliers.

A quality assurance system (QAS) based on ISO 9000 Standards has been developed in order to guarantee

the quality, validity, reliability and reproducibility of the research results in which mice are used. This is

performed according to Good Management Practices (GMP) with SPF laboratory animals. To achieve this

objective, a quality management system was developed in the animal Breeding of CUDIM.

•Reproductive techniques such as cryopreservation of spermatozoa, vasectomy and artificial insemination, in

vitro fertilization and rederivation to conserve genetic material and ensure the availability of biomodels held in

the institution were made.

MATERIALS AND METHODS:
To implement the QAS in the production of SPF mice, a team of specialists in laboratory

animals and quality assurance was formed. Quality objectives and strategies to employ were

defined and programs quality assurance were designed. Operating procedures, instructions,

records, sampling, analysis and controls were developed for each program.

For spermatozoa cryopreservation, 6 Swiss males of 12-14 weeks were used. Sperm was

extracted according to the technique described by Liu et al. (2011) and was processed and

frozen using Takeshima & Nakagata method. It was thawed according to the method described

by Sztein et al. (2000).

For artificial insemination, 4 Swiss females were superovulated and the oocytes were extracted

according to technique described by Liu et al. (2009). For vasectomy, 3 Swiss males of 6 weeks

were used and proceeded according to Ittner & Götz (2007) method. For rederivation, 2 Swiss

adults female were used and proceeds according to EMMA protocol.

RESULTS:

The QAS of animal laboratory house (Fig.1) include different programs: cleaning and disinfection;

environmental, staff and animal microbiological monitoring; input controls and purchase

requirements; staff training, development and validation of reproductive technologies. They all

were implemented gradually.

Environmental microbiological monitoring periodically made have not exceeded the limits

stipulated by the World Health Organization (WHO) for A class areas. Clinical supervision and

microbiological monitoring of animals did not show deviations. Reproductive monitoring coincided

with the averages for each strain (Table 3). Genetic monitoring applied to transgenic lines have

been satisfactory. Serological monitoring are still in development. Nonconformities of suppliers and

inputs were identified, determining the change of them. Accreditation of all staff was handled and

continuous training is being carried out.

In assessing pre-freezing, an average spermatozoa concentration of 28x106 spz/ml, an average

individual motility of 80% and 20% total abnormalities were obtained. After thawing, average

motility was 40% and plasma membrane integrity by post-vital staining averaged 45% (Table 1).

The average oocyte fertilization by cleavage of two cells with frozen sperm was 7 (Table 2). The

vasectomy was successful, and males were used to synchronize females that were inseminated

artificially. The application of the rederivation technique was not successful.

CONCLUSIONS :

While GMP define a modus operandi that guarantees the safety and quality of products, the QAS program provides the environment, housing and care necessary for the

animals to grow, mature, reproduce and maintain good health.

CUDIM has successfully achieved breeding of immune depressed mice (N:NIH1foxnu/+) and transgenic mice expressing Alzheimer ś disease. This provides their well-

being and minimizes variations that can affect research results.

We have successfully developed cryopreservation of spermatozoa, artificial insemination and vasectomy techniques. However, it is necessary to improve the technology

of in vitro fertilization and rederivation technique.

Mouse

Motility

(%)

Supravital

staining

(%)

1 40 35

2 50 45

3 55 50

4 30 50

5 25 30

6 40 45

Mean 40 42,5

Fig. 1: Overview of Quality Programs applied to animal laboratory house

Sample Nº Oocytes Fertilized Oocytes

Nº %

1 43 5 11,6

2 42 10 23,8

3 65 7 10,7

4 51 7 13,7

Mean 50 7

Table 1: Parameters of sperm thawed Table 2. Retrieved oocytes and 

fertilized oocytes
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Strain

Mean 

weaning

age (wks)

Mating age

(wks)

Mean litter

size (X)

Mean 

number of 

litters (born)

Wean: born

ratio

C57BL/6JBomTac 4 8 8 5 0,8

N:NIH(S)FOXN1 4 8 10 5,5 0,9

B6;129-

Psen1tm1MpmTg(APPSwe,tauP3

01L)1Lfa/Mmjax

3 6-7 8 5,5 0,9

C57BL/6-Tg (Thy1-

APPSwDutIowa)BWevn/Mmjax
3 6-7 6 4,5 0,7

Table 3: Reproductive average data of strains maintained in CUDIM
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