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Voipio et al.  Guidelines for the veterinary care of laboratory animals: report of the FELASA/ECLAM/ESLAV Joint Working Group on Veterinary Care, pp. 1-11
SUMMARY: These guidelines are aimed not only at veterinarians to explain their duties, and outline the opportunities to improve the health and welfare of animals under their care, but also at employers and regulators to help them meet their responsibilities. They describe the required postgraduate education towards specialization in laboratory animal medicine and detail the many competencies necessary to fulfil the role of the laboratory animal veterinarian.

They explain the need for veterinary expertise to promote good health and good welfare of animals used in biomedical research during husbandry as well as when under experimental procedures.

They detail regulatory and ethical aspects as they are the involvement of the veterinarian in education and training of others working in the animal care and use programme. 

These guidelines also cover managerial aspects, including occupational health and safety where the veterinarian’s input can assist in the successful implementation of the programme.

QUESTIONS:
1. What are FELASA recommendations for education and training for a person conducting veterinary duties in laboratory animal unit?

2. True or False: Introducing new animals or biological materials into the facility is a common means of introducing a disease vector.

3.  True or False: The veterinarian should be involved in the training and assessment of competence of researchers and animal-care staff performing common procedures that may influence animal welfare.

4. True or False: As an expert in animal health and welfare the veterinarian is in a key position in the ethical review process and will then be involved in the review and approval of all animal care and use in the institutional programme and in the implementation of the Three Rs.
5. True or False: The European Convention ETS 123 requires that personnel working with laboratory animals are appropriately educated, regardless of their position.

ANSWERS:
1. Category C is for those responsible for directing animal experiments and Category D is for laboratory animal science specialists.

2. True.

3. True. 

4. True.

5. True.

PAPERS

Devey et al.  Effect of temperature control upon a mouse model of partial hepatic 

ischaemia/reperfusion injury, pp. 12-18
Primary species: mice

SUMMARY: In vivo models of hepatic ischaemia/reperfusion injury (IRI) are used to study the hepatic mechanisms of ischaemic injury and protection of the liver. Variables previously shown to affect animal model’s performance in response to hepatic IRI are animal sex, strain and intraoperative temperature regulation. These factors have been tested in heterogeneous models of hepatic IRI, and as a result, experiments cannot be directly compared; their results are difficult to apply directly to the development of new experimental models. This paper presents findings concerning the effect of intraoperative thermoregulation on signal to noise ratios of hepatic IRI experiments in mice.

Four experiments using three different strategies for core temperature were carried out. Animals underwent hepatic IRI and euthanized 24 h postoperatively for measurement of plasma alanine aminotransferase (ALT). Duration of ischaemia was used to adjust the severity of injury. Experiment 1 utilized a constant output heating system and resulted in rising postoperative ALTs following increasing durations of hepatic ischaemia.

Experiment 2 using the same constant output heating system confirmed a difference between ischaemic and sham-operated animals. Experiment 3 used a thermostatically controlled heating system and resulted in highly variable results with a small, but statistically significant correlation between ALT levels and rectal temperature readings.

Experiment 4 used a homeothermic warming system and demonstrated highly reproducible data from increasing durations of ischaemia.

High quality data from hepatic ischaemia/reperfusion models are dependent upon careful control of intraoperative temperature. The use of homeothermic warming systems proved capable of generating reproducible data with excellent signal to noise characteristics and was thus recommended in this study. Conversely, the use of thermostatically controlled warming mats resulted in warm up-cool down cycling resulting in unpredictable temperature maintenance in some of the experiments and it was concluded therefore to be avoided in such models.

QUESTIONS – TRUE OR FALSE
1. 
Animal species, strain sex and intraoperative temperature regulation have shown to affect performance in response to hepatic IRI.
2. 
The body surface area to weight ratio of mice is approximately 13 times that of an adult human and renders mice particularly prone

      to heat loss during surgery.
3. 
New European regulations demanding the introduction of thermostatic controls into heating mats results in accurate, stable and predictable temperature maintenance.
4. 
Older generation heating mats maintained constant heat output and reached stable temperatures after equilibration between energy input and heat loss.

ANSWERS
1. 
True

2. 
True

3. 
False

4. 
True
Goicoechea et al.  Minimizing creatine kinase variability in rats for neuromuscular research purposes, pp. 19-25
SUMMARY: For different aims, as to evaluate myopathic processes, to analyze the benefits of emerging gene therapies in some neuromuscular disorders or to test the myotoxicity of different drugs, it has been widely used rat serum or plasma creatine kinase (CK) activity. But great variability is found in this determination; so, the aim of the study is to control some factors of variation in order to reduce the variability and increase the reproducibility of analytical data. And for this study they used 8-10-week-old Wistar-Han rats during four different sequential phases. Using isoflurane, getting rats accustomed to laboratory handling procedures and whole blood refrigeration prior to centrifugation and serum separation resulted in statistically significant reduction in CK value and variability. With the results, they could affirm that CK value and variability in rat may be minimized by choosing tail vein as site of bleeding, getting rats accustomed to laboratory handling procedures and maintaining whole blood refrigerated until centrifugation and serum separation.

DISCUSSION: The aim of this study has been to analyze a number of factors affecting

serum CK activity. Some aspects affecting this determination might be:

· Blood sampling site;

· Habituation to laboratory handling procedures;

· Storage conditions;

· Gender

QUESTIONS:
1.
After this study, what site would you choose for bleeding to minimize the CK variability?

2.
What phenomenon has not been reported in dogs and horses as a factor that increases the effect on CK activity which has been showed in rabbits, pigs and rats?

3.
Male rats showed significantly higher CK activity values than female rats. Enumerate 5 other parameters that show sex differences in rats.

4.
As it has been reported in other animal species, what time would you accustomed to handling procedures in rats?

ANSWERS:
1.
We would use tail vein for bleeding to minimize the stress in animals which could increase the CK variability

2.
Plasma CK activity alteration when dogs or horses have been accustomed to laboratory handling procedures

3.
Hemoglobin concentration, haematocrit, white blood cell count, glucose and total protein

4.
We would accustomed to handling procedures in rats during one week at least

Adencreutz and Hau.  Gender and cognitive aspect of neonatal and juvenile neuromuscular locomotor development of F1 hybrid mice in swim tests, pp. 26-33

SUMMARY: F1 hybrid pups from crosses between the strains 129SvEv/Crl and C57BL/6/Crl were subjected to an analysis of development of adult swimming pattern to study the potential gender difference in neuromuscular development of neonatal and juvenile mice and the cognitive component in the development of swimming skills. Swimming as a parameter of scrutiny was chosen because it requires total coordination of the body’s muscles, and it has been previously demonstrated that the gradual change from a neonatal to an adult swimming pattern follows a fixed pattern, that can be scored objectively. In this occasion, five different parameters were scored: the position of the head in the water, the use of front legs, the use of hind legs, the use of the tail as a rudder and whether or not the animals are able to maintain a straight course in the water. Each parameter could be objectively scored. There was no significant difference between development of locomotor skills in female and male pups. The maximum score obtained at any given day of development was not altered by learning from the previous daily swimming experiences. However, in individual swimming sessions, the time span between exposure to the water and display of maximum swimming score for the age was significantly shortened by daily exposure to water and swimming, indicating habituation to submersion in water. Startle reactions to water exposure could be minimized and finally eliminated by daily swimming sessions. This suggests a cognitive component limited, however, by the physical maturation of the nervous system and muscles, thus not resulting in acceleration of the development of swimming skills.

QUESTIONS:

1. In the line of movement test, which are the components that determine the line of swimming?

2. In the line of movement test, in the beginning of the study period, the pups swam in big circles and the diameter of these circles progressively were smaller as they began to maintain the nose above the water and with their strength developing. Is that true?

3. There are 3 factors that are related with different aspects of learning process in mice. Try to associate each one with its appropriate “learning process” (no answer or more than one answer possible):
Factors







Learning Process
Corticosteroids






Learning abilities

Stress







Rodent behaviour
Diet







CNS development

4. Which sentence is true and which one is false?

a) F1 hybrids pups develop an adult mode of swimming significantly faster than pups of the two parental strains
b) Previous experiments on training in 2-month-old mice have demonstrated that training is not beneficial for the performance in water mazes

ANSWERS:

1. Orientation in space, posture and coordination of the locomotor activities

2. No, the pups swam in small circles and the diameter of these circles progressively grew larger as they began to maintain the nose above the water and with their strength developing

3. Corticosteroids influence rodent behaviour and CNS development; diet and stress may facilitate the learning abilities

4. True or false:

a) TRUE
b) FALSE

Sorensen et al.  Aggression in cataract-bearing alpha-1,3-galactosyltransferase 

knockout mice, pp. 34-44
SUMMARY: Human antibodies against alpha-gal (a-gal) epitope, produced by conjugation of N-acetyl-lactosamine and catalyzed by the enzyme alpha-GT (a-GT), cause hyperacute rejection pig-to-man xenograft. A new strain of a-GT KO mice was generated as a model for xenograft donor pigs. This strain develops cortical cataracts as a feature. This phenotype gives a model to study how impaired vision affects on aggressive behavior mice. 

Three experiments were done.  Experiment 1 was used for examining the development of cataract. Experiment 2 was used on lectin visualization of the a-Gal epitope in mouse lens. Experiment 3 evaluated body weight and behavior. Behavior tests assessed social interaction and aggression, and emotionality and senility to light. Social and aggression test were done in male mice a-GT KO and wt, with DBA/2J males as opponents. One male of each strain were housed in the same cage for 4 min and the interaction was videotaped for later analysis. Senility to light test were done with a two-compartment test box. The test box had two equally sized compartments, one of which was dark and the other was illuminated.

Experiment 1 results that a-GT KO mice aged from six weeks and up had bilateral cataracts. None of the mice of the control group showed any abnormalities.

Experiment 2 showed clear presentations of the a-Gal epitope in the lens epithelia in all wt mice. None of the a-GT KO mice showed positive reactions.

Experiment 3 showed no differences in body weight at weaning, but the a-GT KO mice were smaller than controls at 23 weeks of age. There were no differences in the combined emotionality and sensitivity-to-light test. a-GT KO mice showed longer duration of attacks, more mounting behavior and they tended to attacks more. Behavior tests indicate a slightly higher level of aggression in a-GT KO mice. 
The cataractous mice may not be^ able to apprehend submissive appeasement behavior of the opponents. So mice aggression is connected to olfactory^ stimuli, and in male may also be modulated by other factors

QUESTIONS:
1.
 Hyperacute rejection pig-to-man xenograft is caused by human antibodies against alpha-gal (a-gal) epitope. T/F

2. 
Aggression test were done with a-GT and wt female and DBA/2J female as opponents. T/F

3. 
a-GT  KO mice showed longer duration of attacks than wt. T/F

4. 
Probably mice aggression is only dependent of olfactory stimuli. T/F

ANSWERS
1. 
T

2. 
F

3. 
T

4. 
F

Otto.  EEG power spectrum analysis for monitoring depth of anesthesia during experimental surgery, pp. 45-61
SUMMARY: General anaesthesia is a drug-induced loss of consciousness during which patients are not arousable, even by painful stimulation. Desired components of general anaesthesia  also include analgesia, lack of movement to noxious stimulation, immobility, muscle relaxation and cardiovascular stability. Monitoring the depth of anaesthesia is essential to avoid unacceptable risk of traumatic intraoperative awareness and to ensure unconsciousness and amnesia during surgery. 

Classical gold-standard tools for monitoring depth of anaesthesia include movement response, skeletal muscle tone, eye reflexes and hemodynamic variables (blood pressure, heart rate). These variables are still in use, but occasionally they may be not available or be unreliable. 

Objective and reliable measurements of depth of anaesthesia have been developed in the last decades, such us electroencephalography (EEG), auditory evoked potentials (AEPs) and somatosensory evoked potentials (SSEPs). Electroencephalography is the most widely neurophysiological technique used to assess the depth of anesthesia. It is defined as a time-domain recording of spontaneous electrical signals from the neurons in cerebral cortex. The EEG frequency bands frequently applied for monitoring depth of are the delta, theta, alpha and beta bands. The normal EEG in an awake individual is characterized by a rhythmic alpha activity with greatest amplitude in the posterior regions. Most anaesthetic agents cause similar EEG changes such as replacement of fast alpha and beta rhythms by slow delta and theta  rhythms during increasing depth of anaesthesia and occurrence of burst suppression pattern during deep anaesthesia or isoelectricity at the deepest level.

Power spectrum analysis of the EEG register provides quantitative measurements as median frequency, spectral edge frequency, total power, relative power and power band ratios. Reliable correlations between quantitative EEG analysis and clinical signs demonstrate that certain aspects of brain electrical activity are sensitive to the level of consciousness, therefore theses measurements could be used as monitors for depth anaesthesia. There are also dose- and drug-dependent differences in the EEG that allow a detailed study of the effects of anaesthetic drugs. In addition to the quantitative EEG variables, other approaches such as bispectral index (BI) and approximate entropy (ApEn) have been advocated for the monitoring of anaesthesia.

However, some paradoxical results in EEG analysis could still be found, therefore we have to use as techniques as possible to ensure loss of consciousness and analgesia during surgery.

QUESTIONS:

1. 
EEG recordings during anaesthesia induction revealed....

a. 
An increase in fast, high frequency oscillations of voltage waves in frontal regions, spreading to more posterior regions with increased sedation and onset of unconsciousness.

b. 
A general reduction in the amplitude of the waves.

c. 
A drastic reduction of the EEG frequency and isoelectric activity when unconsciousness is achieved.

2.
True or false: Anaesthetic agents exert their effects  on brain function directly impeding with the transfer of somatosensory information at synaptic sites located in the brainstem, thalamus and cortex, and also indirectly at the level of the spinal cord.

3.
The differential effects between isoflurane and halothane in the EEG register indicate that:

a. 
Halothane produces a more pronounced depression in cortical discharge.

b. 
Isoflurane produces a more pronounced depression in cortical discharge.

c. 
Both anaesthetic agents produce similar depression in EEG activity.

4.
Paradoxical arousal detected with EEG analysis could falsely be interpreted as...

a. 
Severe hypoxia
b. 
Deepening of anaesthesia.

c. 
Response to noxious stimulation.

d. 
a and b options are correct.

5.
There is a close relationship between:

a. 
EEG pattern and simultaneously recorded autonomic variables in response to noxious stimulation.

b. 
EEG pattern and clinical signs such as purposeful movements in response to incision.

c. 
EEG pattern and haemodynamic variables during noxious stimulation.

ANSWERS:

1.
a

2.
True

3.
b.

4.
d.

5.
a

Malavasi et al.  Changes in minimal alveolar concentration of isoflurane following treatment with medetomidine and tiletamine/zolazepam, epidural morphine or systemic buprenorphine in pigs, pp. 62–70

SUMMARY: Pigs are considered difficult to handle and easily stressed. It is important that the drug administration is easy to perform and that the induction is smooth and produces analgesia.

Goal: Determine the changes in minimal alveolar concentration (MAC) of isoflurane after treatment with:

1. Medetomidine and tiletamine/zolazepam (MTZ), 

2. Epidural morphine

3. Systemic buprenorphine in 11 healthy crossbred pigs. 

Experiment: Baseline values in pigs induced with isoflurane (5%) and maintained with isoflurane in air and oxygen for 2 h (ISO) was determined using mechanical stimulation. Pigs were randomly chosen for a crossover test in which the same animal received three different treatments:         

1. Induction medetomidine and tiletamine/zolazepam (MTZ) intramuscularly (im); 

2. MTZ followed by epidural morphine (MTZ/M)

3. MTZ followed by buprenorphine im. 

All pigs were maintained with isoflurane in oxygen and air for 2 h and their lungs were mechanically ventilated. The end-tidal isoflurane concentration, respiratory rate, inspiratory and expiratory O2 and CO2 concentrations, heart rate, and arterial blood pressure were recorded every 10 min. Arterial blood gases were analyzed every 20 min. Differences in isoflurane MAC were tested using generalized linear models (GLM) and Tukey’s method. 

Results: Isoflurane MAC was 1.9. MTZ reduced isoflurane MAC to 0.6. Additional morphine or buprenorphine reduced the MTZ isoflurane MAC further to 0.4 and 0.3, respectively. During MTZ, MTZ/Mand MTZ/B mean arterial blood pressure was higher and the alveolar-arterial oxygen tension difference was lower compared with ISO.

Conclusions: Induction of anaesthesia with MTZ reduced the isoflurane MAC in pigs by 68%. Additional epidural morphine or systemic buprenorphine decreased MTZ isoflurane MAC by 33 and 50%, respectively.

QUESTIONS:
1. What is the minimal alveolar concentration of Isoflurane ?

2. How much was the isoflurane MAC reduced when anaesthesia was induced with the combination MTZ compared with face mask induction and maintenance of anaesthesia with Isoflurane?

ANSWERS:
1. 1.9

2. 68%

Gotterbarm et al.  The minipig model for experimental chondral and osteochondral defect repair in tissue engineering: retrospective analysis of 180 defects, pp. 71-82
SUMMARY: In this article an animal model using the Goettingen minipig for evaluating tissue engineering based chondral and osteochondral defect repair is described.

Due to the distinct histoanatomical structure the repair of endogenous articular cartilage is limited and cell-based strategies and principles from tissue-engineering are needed to overcome these limitations with the final aim to regenerate destroyed articular cartilage and restore joint function.

Surgery was carried out on 90 minipigs. Animals were pre-medicated with a combination of azaperone, ketamine and midazolam. Anaesthesia was induced with Propofol and maintained with Isoflurane. Incision was made midline ranging from the distal patellar pole to the tibial tubercle. Splitting of the patellar tendon and inferior patellar fat pad allowed access to the patello-femoral joint. All chondral and osteochondral defects were created in the middle third of the medial portion of the patello-femoral joint. To allow an intra-individual comparison of different treatment modalities, a bilateral setting was used with one defect per knee joint.  Animals were euthanized 6,12 and 52 weeks after surgery and both limbs were retrieved by ex-articulation at the hip joint.

The results showed that in both defects the endogenous repair response showed incomplete repair tissue formation up to 12 moths postoperatively.

QUESTIONS:
1.    Which is the most popular animal model used in experimental research on cartilage repair?

2.   Is the bone turnover in rabbits similar to the one of human beings?

3.    Please name other research areas in which the Goettingen minipig is used in animal models.

4.  
Which tests were used to assess if the GMP is a useful model for critical assessment of new treatment strategies in articular cartilage tissue engineering?

5. 
Is the collagen fiber arrangement in pig articular cartilage similar to the leaf-like arrangement found in humans?
6. 
What do you understand under "full-thickness" and "critical size" defect?

ANSWERS:
1. 
Rabbit

2. 
No, it is not. It is 60 times faster.

3. 
Bone metabolism; bone and fracture repair; dental and craniomaxillofacial surgery;

     implant fixation; total hip replacement; orthopaedic research

4. 
Cartilage thickness of the lateral facet of the trochlear groove; stress relaxation  testing; histology

5. 
Yes it is similar.

6. 
Full-thickness defect: is a created chrondral defect, which comprised a complete removal of the articular cartilage down to the subchondral bone, with attention pain not to penetrate

Critical size defect: defect of a certain size above, which no healing/regeneration occurs

Clapper.  Effects of two different anaesthetics on serum concentrations of cortisol

and luteinizing hormone in barrows and gilts, pp. 83-91. 

SUMMARY: Stress has negative effects on production, and swine are good models for studying the effects of stress on gonadotrophin levels because decreased serum luteinizing hormone concentrations correlates with increased serum cortisol. Barbiturates decrease the activity of gonadotrophin releasing hormone and therefore decrease secretion of gonadotrophin in rats. This paper looked at the effects of pentothal and a telazol-ketamine-xylazine anaesthetic on serum LH concentrations. Serial blood sampling was performed by using indwelling jugular catheters. Eight gilts and six barrows were anaesthetised with TKX on day 1 for surgical insertion of the jugular cannulae and blood samples were taken on days 2, 6 and 8 every 20 minutes for 4 hours.  Saline control, TKX and Pentothal were administered on days 2, 6 and 8 respectively. Blood samples were taken every 20 minutes for 4 hours after administration of the saline or anaesthetics. With saline control mean serum LH and cortisol concentrations did not differ from before saline administration to after. Following administration of TKX, concentrations of LH decreased and mean cortisol increased for 140 min and 240 min respectively in barrows. In gilts, LH remained the same although cortisol increased. When using pentothal mean concentrations of LH and cortisol in all animals were not significantly different before or after administration. The work indicates that gonadal status and /or sex may influence the ability of TKX to alter circulating LH concentrations. 

QUESTIONS:
1.
True/False- In the rat barbiturates increase serum gonadotrophin concentrations. 

2.
True/False.  In pigs serum LH concentrations correlates inversely with serum cortisol concentrations.  
3.
True/False- In all pigs TKX caused a significant difference in mean serum LH and Cortisol concentrations following administration. 

4.
True/False- Pentothal has an effect on cortisol and LH concentrations in gilts. 

ANSWERS:
1.
False

2.
True

3.
False

4.
False

Klein.  A survey of rodent-borne pathogens carried by wild-caught Norway rats: a potential threat to laboratory rodent colonies, pp. 92-98
No summary was provided.
QUESTIONS:
1.  
Introduction of non-pathogenic infectious agents into laboratory immunocompetent rodent colonies cause

a.
No impact on research data, but affects the health of laboratory colonies

b. 
Affects the health of laboratory colonies and compromises research data

c. 
Alters cellular and humoral immune responses, but does not affect the health of laboratory colonies
d. 
It doesn’t affect the health of laboratory colonies, neither research data

2.  
Which of the following are possible causes of infectious outbreak in a rodent laboratory colony?
a.
Wild animals

b.
Acquisition of seropositive animals

c.
Introduction of an infected animal product (serum)

d.
A and B

e.
A and C

3.
Which of the following are not rat parvoviruses?
a. 
KRV

b. 
Toolan’s H-1

c.  
RCV/SDAV

d. 
RPV

e.  
B and C

4. 
Which of the following agents can be identified by the anal tape test in rats?
a.
Syphacia obvelata

b.
Syphacia muris

c.
Aspiculuris tetraptera

d.
Trichuris muris

e.
A and B

5.
Which of the following are ectoparasites that can be diagnosed in rats?
a.
Laelaps echidninus

b.
Ctenocephalides feli

c.
Ornithonyssus bacoti

d.
A and C

e.
All of them

6. 
Which of the following organisms are difficult to eradicate because they survive in the environment for long periods?
a.
Parvoviruses

b.
Pinworm adults

c.
TMEV

d.
A and C

e.
All of them

7.
Which of the following organisms are considered highly contagious?
a.
Coronaviruses

b.
MHV

c.
TMEV

d.
Pinworms

e.
All of them

8. 
Possible ways of transmission of pathogens between wild rodents and confined laboratory rodents are

a.
Fomites

b.
Resident commensal mice

c.
Aerosol

d.
Direct migration of parasites=

e.
All of them

9. 
(T/F) 
Infection with both M. pulmonis and CARB simultaneously causes chronic infections.

10. Parvoviruses can be transmitted by

a.
Faecal-oral route

b.
Urine

c. 
Saliva and nasal secretions

d.
All of them

11. (T/F)
Young animals should be selected for serological screening.
ANSWER: 
1.
c

2.
e

3.
c 
4.
e

5.
e

6.
d

7.
a

8.
e

9.
T

10.
d

11.
F

Oya et al.  Prevalence of herpes B virus genome in the trigeminal ganglia of

seropositive cynomolgus macaques, pp. 99-103
Task 1. Prevent, Diagnose, Control, and Treat Disease

Primary Species: Nonhuman Primates

SUMMARY: Herpes B virus generally causes no symptoms in the natural host, Asian macaques.  In an aberrant host such as humans, infection with herpes B virus can result in encephalomyelitis with a mortality rate over 50%.  Herpes B virus is an alpha herpes virus with a high neurotropism.  The virus travels retrograde to rest in sensory ganglion cell bodies where it establishes a latent status.  Reactivation results in shedding of the virus from mucus membranes.  This study was designed, using PCR and micro plate hybridization assay, to test for the presence of the herpes B virus gene in the left and right trigeminal ganglia (TG).

The animals tested were cynomolgus fascicularis, between 2-6 years of age and imported from China.  All animals were herpes B virus ELISA positive and had no clinical signs.  Of the 30 macaques tested, latent infection in the TG was found in 12 animals with no significant gender differences or left to right TG.

Discussion: In summary, 40% of the 30 macaques known to be herpes B virus seropositive had detectable viral DNA in the TG.  It is possible that viral DNA could have been present in a different ganglion and the viral DNA could have been present in smaller amounts than the detectable limit of the PCR assay.

QUESTIONS
1. 
What is the natural host for herpes B virus?

2.
What is the main mechanism of viral transmission?

3. 
Where does herpes B virus establish its latent status?

4. 
In this study, what percentage of macaques known to be herpes B virus seropositive had detectable viral DNA in their trigeminal ganglia?

ANSWERS
1.
Asian macaques

2. 
Contaminated excreta

3.
Sensory ganglion cell bodies

4. 
40%

Brill et al.  A sparing procedure to clear the mouse mammary fat pad of epithelial components for transplantation analysis, pp. 104-110
SUMMARY: On 1959 was describe a technique using transplantation of cells into cleared fat pads of the mouse to study mammary gland biology.  Actually this technique is used to study epithelial stem-cell behavior or to analyze the effects of genetic alterations on mammary gland growth, differentiation and apoptosis. Specifically this technique provide a model to study: cells altered by retrovirus and subsequently  analysis oncogene expression on the mammary gland and mammary tumorigenesis, mammary epithelial from transgenic or knock out mice with lethal or sterile phenotypes,  progression of precancerous mouse mammary cells into cancerous, cancerous human breast epithelial cell growth, and  properties and their regenerative capacity of stem-cell transplanted.

Technique removes the endogenous epithelium from the fat pad of young mice.  Mice have 10 mammary gland, five on each side and located ventrolaterally.  The inguinal gland number 4 is the most easily located. In order to remove all the endogenous epithelial tissue from the pad it should be done during the first three weeks after birth because during this time the ductal structure is restricted to the proximity of the nipple. The abdominal skin is opened by a large Y-shaped incision and, using a dissecting microscope, the mammary gland anlage is pulled out with the part of the fat pad closest to the nipple.

Authors have development a new technique to remove the fourth nipple by means an incision around the fourth nipple using a small scissors. The skin and the nipple are removed together with a region containing the closest part of the fat pad and the mammary anlage. Afterward the incision is closed using a clip.

This new technique improve the original technique because don´t require a large incision with anesthesia, reduce the size of the incision, reduce amount of tissue remove of the body, and can be performed more quickly providing a faster recovery. Furthermore the new technique avoids the remaining of ductal cells underneath the nipple that can contaminate the transplant.

QUESTIONS:

1. 
T/F: Using transplantation of cells into cleared fat pads of the mouse we can study stem-cell behavior or to analyze the effects of genetic alterations on mammary gland growth, differentiation and apoptosis.

2. 
T/F: Mice have 12 mammary gland, six on each side and located ventrolaterally.

3. 
Name advantages provide for the new technique

ANSWERS:

1. 
T

2. 
F. Mice have 10 mammary gland, five on each side and located ventrolaterally.

3. 
Doesn´t require a large incision with anesthesia, reduce the size of the incision, reduce amount of tissue remove, and can be performed quickly.


Furthermore avoid the remaining of ductal cells underneath the nipple that can contaminate the transplant.

