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Hawkins et al.  Husbandry refinements for rats, mice, dogs and non-human primates used in telemetry procedures, pp. 1-10

In this article the authors make a review of different aspects related to the selection, housing and care of animals used in telemetry procedures. Rats, mice, dogs and primates are all social species and this article emphasizes the importance of group housing as well as the use of minimum invasive implants. They recommend the use of devices with multiple frequency, on-off systems or the use of "buddy" system, as measures to avoid single housing. Also discussed is the importance of an adequate selection of animals to be used in telemetry procedures and the importance of an adequate acclimatization period as well as a rich environment before and during the procedures. 
Questions 
1. 
What is a "buddy" system? 
2. 
Which are the main aspects to be considered when selecting rats and mice? 
3. 
Cite at least 4 of the basic requirements of laboratory rats and mice 
4. 
What is the importance of ECG and when should be carried out 
5. 
From an ethic point of view is always better to use a smaller number of animals for longer periods of time in order to reduce the overall use of animals. True/False 
Answers 
1. 
System where animals are pair housed and only one of the individuals is implanted. 
2. 
Suitable physical, physiological and behavioral characteristics. 
3. 
Solid floors, appropriate lighting levels, sufficient height, shelter, adequate depth of appropriate substrate. 
4. 
ECG screen should be carried out always before surgery to detect animals with cardiac arrhythmias and therefore unsuitable for telemetry procedures. 
5. 
False. 

PAPERS
Dix et al.  Assessment of methods of destruction of Syphacia muris eggs, pp. 11-16

Summary: Syphacia muris is a pinworm which inhabits the intestinal tract of the rat. The eggs of Syphacia spp. are very light, so they can contaminate, by aerosol, equipments and environment. The paper compares different methods of decontamination of Syphacia muris eggs: dry heat, ultraviolet, unused for a period, formaldehyde, ethylene oxide, potassium perisulphate, alcohol, and peracetic acid. The question was which sterilants/desinfectants could be used to eliminate S. muris from a variety of equipment. The eggs were collected from the perianal area of infected rats, and treated in the different ways described up. All treatments showed significant differences in the percentage of eggs hatched after treatment. However only ethylene dioxide and heat were suitable of obtain a 100% reduction. 
Questions: 
1. 
What is the species of pinworm that infects rats? 
a. 
Syphacia muris 
b. 
Syphacia obvelata 
c. 
S. mesocriceti 
2. 
What is the method that provides a 100% of reduction of the eggs hatched? 
a. 
Ultraviolet 
b. 
Formaldehyde 
c. 
Alcohol 
d. 
Heat and ethylene oxide 
3. 
What are the inconveniences of heat and ethylene dioxide?

4. 
Do you know another method usually used in facilities, and not test in this case? 
Answers: 
1.
a 
2.
d 
3. 
Heat: damage sensitive equipment. Ethylene: time, toxic. 
4. 
Hydrogen peroxide 

Loo and Baumans.  The importance of learning young: the use of nesting materials in laboratory rats, pp. 17-24

SUMMARY: Adult laboratory rats do not spontaneously build nests when nesting material is offered. It was hypothesized that nest building in rats is an acquired behavior, rather than genetically predisposed. The progeny of three Wistar rats provided with nesting material during pregnancy and three standard-housed rats were divided in couples with access to nesting material at different ages. Amount, shape, and soiling of the nesting material and behavior of the rats were scored. Results indicated that rats need to learn the proper use of nesting material, and when it is provided from birth, is a suitable type of environmental enrichment for laboratory rats. 
QUESTIONS: 
1.
In this study, authors evaluate behavior of rats using an ethogram with three categories: 
a) 
Nest related, non-social and social behavior. 
b) 
Nest related, exploring and drinking behavior. 
c) 
Eating, drinking and grooming behavior. 
2.
Main differences between Kleenex tissues and Enviro-dri as nesting material. 
3.
Is it convenient that rats eat the nesting material? 
4.
Which is the main difference between nesting behavior in mice and rats? 
a) 
There is no difference: in mice and in rats nesting behavior is strongly genetically determined. 
b) 
There is no difference: mice and in rats need to learn the proper use of nesting material. 
c) 
In mice, nesting behavior is strongly genetically determined, but adult laboratory rats need to learn the proper use of nesting material. 
ANSWERS: 
1. 
a) Nest related, non-social and social behavior. 
2.
Unlike Kleenex, Enviro-dri is sturdy and has mazed characteristics, so it is more suitable for nesting. 
3. 
It is no convenient that rats eat nesting material, because the consumption of nesting material may have detrimental side effects. The best option is to provide rats objects more suitable for gnawing, such as wooden gnawing blocks, commercially available. 
4.
In mice, nesting behavior is strongly genetically determined. Unlike mice, adult laboratory rats do not spontaneously build nest when nesting material in provided, because they need to learn the proper use of nesting material. 

Kaliste et al.  The bedding of laboratory animals as a source of airborne contaminants, pp. 25-37

Summary: In work environments with laboratory animals, the bedding of animals binds the excreta as well as other compounds originating from the animals and their environment. These may be generated into the ambient air when the personnel handle bedding in different procedures. This study compares the dustiness of different types of six clean and four soiled beddings from rat or mouse cages. The dust generation of clean bedding varied from < 1 to 25 mg/m3. When used in the cages of rats or mice for 4 days, the dust concentration of the beddings decreased, increased or stayed the same, depending on the type of bedding and animal species.  A decrease in dustiness was, however, more common. The levels in the soiled bedding varied from < 1 to 8, 6 mg/m3. In the case of the aspen chip bedding, the contents of bedding used in mouse, rat or rabbit cages were analyzed for mesophilic bacteria, a fungi, mycobacteria and endotoxins. All of these contaminants were variably found in the bedding samples, the maximal concentrations for bacteria were > 6 500 000 colony-forming units (cfu)/ g, for fungi 212 000 cfu/g and for endotoxins 6500 ng/g (81000 EU/g). The results showed that the bedding of laboratory animals may contain biologically effective compounds, and that these may be distributed into the ambient air depending on the characteristics of the bedding material. The dustiness of different bedding types is an important factor affecting the amount and quality of the occupational exposure of the personnel to airborne contaminants. 
Questions: 
1.
What is critical determinant of exposure to the risk factors which bedding contains? 
a. 
Laboratory animal species 
b. 
Type of animal facility 
c. 
Dustiness of bedding 
d. 
Experience and work protocol of personnel 
e. 
a and d 
2.
What contaminant of dirty bedding can cause unwanted effects on personnel? 
a. 
Mycobacterium 
b. 
Endotoxins from gram negative bacteria 
c. 
Mesophilic bacteria 
d. 
Fungi 
e. 
All of above 
3.
Which is determinant for dustiness of bedding? 
a. Type of bedding 
b. Particle size 
c. Raw material 
d. Particle size and raw material 
e. Type of bedding and particle size 
4.
What species may have lower concentrations of microorganisms and endotoxins in the bedding? 
a. 
Mice for its size 
b. 
Rats for their urine ph and ammonia 
c. 
Rabbits due to cecotrofia 
d. 
All species have similar levels 
e. 
a, b, c are true 
5. 
Which of the next affirmations are true? 
a.
Personal exposure is directly related to concentration levels of airborne contaminants in rooms 
b. 
Personal exposure depends mainly of the activity and type of animals housed in cages 
c. 
Personal exposure to airborne contaminants depends on the way and behavior to work, type of task, the use of protection device and ventilation rate of room 
d. 
Personnel exposure to airborne contaminants is only related with bedding (type, dustiness, quality, microorganisms, industrial processing...) 
e. 
All are true 
Answers: 
1. 
c 
2.
d 
3. 
a 
4. 
b 
5. 
c 

Smith et al.  Isoflurane with morphine is a suitable anesthetic regimen for embryo transfer in the production of transgenic rats, pp. 38-43

SUMMARY: In these article the authors compared the reproductive outcomes of pseudopregnant Sprague-Dawley rats used for embryo transfer , using two anaesthesia protocols, The first, intramuscular (i.m.) injection (volume, 0.3 ml) of a combination incorporating ketamine (90 mg/kg) and xylazine (10 mg/kg), was adapted from a successful regimen used in producing transgenic mice (Zeller et al. 1998) and rats , The second, isoflurane (5% for induction, 2% for maintenance, with oxygen [2 l/min] as the carrier gas) followed by morphine (5 mg/kg in 0.1 ml, injected into the subcutis [s.c.]), represents a modification of a standard inhalation anaesthesia protocol for rats. They found that the pregnancy rate for isoflurane/morphine was 50% greater than that achieved with ketamine/xylazine, this difference was not statistically significant, The mean number of live pups per litter was similar regardless of the anaesthesia protocol used. When they evaluated the surgical depth of anaesthesia observed the all rats given isoflurane/morphine quickly achieved a surgical depth of anaesthesia and experienced a rapid postoperative recovery. In contrast, one-quarter of rats given ketamine/xylazine (25 ± 6%) did not achieve a surgical depth within 10 min. All animals that were anaesthetized successfully with this combination required an extended postoperative recovery period to regain consciousness. 
QUESTIONS: 
1.
T/F The conventional ketamine/xylazine anaesthetic regimen used for embryo transfer into pseudopregnant female rats yields extensive variation in both the depth and duration of anaesthesia? 
2.
T/F In this study, the authors found that the rats achieve quickly a surgical depth of anaesthesia when used both methods. 
3.
T/F Was the reproductive outcomes comparable when used both anaesthesia regimens. 
ANSWERS: 
1.
T 
2.
F 
3.
T 

Dorsch et al.  Does preoperative administration of metamizol (Novalgin®) affect postoperative body weight and duration of ketamine-xylazine anesthesia in mice undergoing embryo transfer: A preliminary report, pp. 44-49

SUMMARY: It is known that a combination of ketamine and xylazine is one of the most commonly used injectable anaesthesia techniques in rodents, but it is almost unknown about the pain relief in mice undergoing surgery. So, they tried to see if using metamizol (a pyrazolon derivative with analgesic, spasmolytic, antiphlogistic and antipyretic properties) with a group of 32 female mice used for embryo transfer or as controls, affected postoperative body weight and duration of recovery from ketamine-xylazine anaesthesia. For this, they separated the animals in four groups, and worked with 3 variables: the body weight, the duration of surgical anaesthesia, and different postoperative behavioral responses. It was concluded that administration of metamizol did not provide additional analgesia following embryo transfer in mice anaesthetized with ketamine-xylazine.  
QUESTIONS: 
1. 
What postoperative behavioral responses were measured after the surgery? 
2. 
When was the body weight measured? 
a) 
48 h after the surgery 
b) 
Immediately before the surgery and 24 h and 48 h later 
c) 
During the surgery and as soon as the toe pinch reflex returned 
d) 
Every 15 minutes after the surgery during one week 
3. The mice were anaesthetized by intramuscular (i.m.) injection of a mixture of ketamine-medetomidine. Is that true or false? and if it’s false, how were the mice anaesthetized? 
4. 
What kind of analgesia does metamizol (Novalgin() provide? 
5. 
How the animals were assigned to the treatment groups? (how were the groups?) 

ANSWERS: 
1. 
Gait, grooming behavior and appearance of the coat. 
2. 
The correct answer is b) Immediately before the surgery and 24 h and 48 h later 
3. 
The sentence is FALSE, because the mice were anaesthetized by intraperitoneal (i.p.) injection of a mixture of ketamine-xylazine diluted with sterile saline solution 
4. 
Metamizol is a non-steroidal anti-inflammatory drug (NSAID) 
5. 
The animals were separated in the following four groups: 
I. 
No embryo transfer, anaesthesia as described plus s.c. injection of saline 
II. 
No embryo transfer, anaesthesia as described plus s.c. injection of metamizol 
III. 
Embryo transfer, anaesthesia as described plus s.c. injection of saline 
IV. 
Embryo transfer, anaesthesia as described plus s.c. injection of metamizol 
Bagis et al.  Exposure to warmer postoperative temperatures reduces hypothermia caused by anaesthesia and significantly increases the implantation rate of transferred embryos in the mouse, pp. 50-54

Introduction. Embryo transfer is crucial in the procedures of transgenic technology in the mouse (e.g. embryo cryopreservation, in vitro fertilization and transgenic animal production). The aim o this study was to evaluate whether hypothermia caused by anaesthetics (xylazine/ketamine or tribromoethanol) alter ET operation could be overcome by postoperative incubation of the foster mothers, and to explore its effect on implantation rates.

Materials and Methods. Two anaesthetic reagents, KET/XYL vs. tribromoethanol. Two experimental groups of fosters, at room temperature (RT) (21ºC) vs. in an incubator (33ºC). Rates of implantation, resorption and development to normal fetuses were evaluated by sacrificing the fosters mothers on the 15th day of their pregnancy. Chi-square test to assess the relationship between the numbers of transferred embryos and pregnancy rates. 

Results. Pathological examinations on Day 15 did not reveal any gross lesions of the genital tracts in any of the foster mothers. For Ket/Xyl group pregnancy rates for the RT and the incubator groups were statistically not different but there were differences in implantation, development to normal fetuses and resorption rates. For tribromoethanol, pregnancy rates, implantation and development to normal fetuses for the RT and the incubator were significantly different. RT Ket/Xyl group vs. RT tribromoethanol group showed significantly higher rates of implantation, resorption and development to normal fetuses. No differences into the incubator groups.

Discussion. The results of this study showed that exposing the foster mothers to an increased temperature after ET significantly improved efficiency, by negating some of the side effects of both the anaesthetic drug combinations tested.

Questions:
1.
Many commonly used anaesthetics cause hypothermia by inhibiting central and peripheral thermoregulatory mechanisms. True/False?

2.
Intraperitoneal administration of ketamine/xylazine and tribromoethanol produced dose-dependent hypothermia of the experimental animals. True/False?

3. 
Keeping animals in an incubator alter ET is a safe method for warming them up and maintaining their body temperature. Other alternatives to maintaining the body  temperature of operated animals are? 

a. 
Isolation from the cool surgical table surface.

b. 
Their grouping during recovery.

c. 
All of them.

d. 
None of them.

Answers:
1. 
T.

2. 
T.

3. 
c.

Rembert et al.  A comparison of a forced-air warming system to traditional thermal support for rodent microenvironments, pp. 55-63

SUMMARY: During experimental investigations involving chemical restraint, thermal homeostasis is fundamental for the well-being or laboratory rodents because anaesthesia-induced hypothermia may alter physiological processes, prolong recovery times, or result in death. Therefore, active warming may be needed to prevent excess heat loss from the rodent to the environment. For this review, three methods of active warming were evaluated in typical rodent procedural areas and recovery cages: a forced-air warming system, infra-red emitter and circulating-water blanket. For the first experiment, they were recorded the temperature of the immediate environment of the three devices, with and/or without the accompanying plastic drape, to simulate a surgical situation. And for the second one, temperatures were recorded within cages that simulated a recovery situation with the same modalities. Temperatures were recorded at 0, 20, 40 and 60 min for each warming treatment, to determine mean temperature and the magnitude of increase between 0 and 60 min. As conclusion, they say that forced-air warmer blankets (FAWB) proved superior to the more traditional thermal support systems in heating the microenvironments quickly and to an optimum ambient temperature.

QUESTIONS:

1.
Why is so common the precipitous fall in core temperature in rodents?
2.
Where did they place the thermometer in the infra-red heat emitter system?

a) 
56 cm from the end of the blanket

b)  
Just touching one of the sides of the cage where the animal would be.

c)  
On a towel-covered surface, and at 27,5 cm from the infra-red heat emitter.

d)  
Inside a bottle of water just in the cage.

3.
What points would you consider when interpreting the data of all these experiments?
4.
What environmental temperature may put adult rodents at risk of developing hyperthermia?
5.
Tell us four advantages of the forced-air system for rodent procedures.
ANSWERS:

1.
That is due to their large surface area relative to their small body mass and because general anaesthetics and =CE=B12-agonist sedatives impair the function of the thermoregulatory centre, predisposing the experimental animal to hypothermia.

2.
The correct answer is c) On a towel-covered surface, and at 27,5 cm from the infra-red heat emitter.

3.
The design of the heating units, distance from the thermometer to the heat sources, and the potential of these types of equipment to prevent heat loss from the microenvironment to the room.

4.
Environmental temperatures of 37=C2=BA C for mice and 40-42=C2=BA C for rats.

5.
The potential to heat multiple cages simultaneously for animals recoveries, the surgeon might also become quite warm during long procedures, the versatility so it can be used to heat recovery cages or to blow warmed air directly and quickly on the rodent during the procedure and the easy control to use it with the minimum risk of thermal injury so it has a controllable thermostat.

Szczesny et al.  Long-term anaesthesia using inhalatory isoflurane in different strains of mice – the haemodynamic effects, pp. 64-69

Task 2 – Prevent, alleviate, and minimize pain and distress

Primary Species – Mouse

Summary: In this article, the authors studies the usefulness of isoflurane in halation anesthesia in different strains of mice as a anesthesia method for intravital microcirculatory observation in small laboratory animals.  In these investigation, they used different strains of mice, the hairless (hr/hr, n-12), the BALB/c (n-12), and the nude mouse (nu/nu, n=3).  There was no death of any of the investigated animals.  MAP curves showed oscillatory changes during the measurements with ranges of not more than 10% of the mean value.  MAP and HR assessed every 30 min during the 4 h observation time remained stable without any statistically significant differences over time.

Questions

1.
Which anesthetic agent is available in veterinary and experimental medicine?

a.
Ketamine

b.
Isoflurane

c.
Chloral hydrate

d.
Barbiturates

e.
Benzodiazepines

2.
The injectable anesthetics difficult the monitoring of the macrohaemodynamics parameters and heart rates.  True or False

3.
The isoflurane inhalatory anesthetics avoids the problems associated with the injectable anesthetics.  True or False

Answers

1. a, b, c, d, e

2. True

3. True

Grund et al.  Pentobarbital versus medetomidine-ketamine-fentanyl anaesthesia: effects on haemodynamics and the incidence of ischemia-induced ventricular fibrillation in swine, pp. 70-78
Summary: Authors compared two difference protocols of anaesthesia, balanced anaesthesia with medetomidine-ketamine-fentanyl (M-K-F) versus pentobarbital, used for cardiac ischemia induced in swine. Both protocols were used previously in the literature. The comparison was done through haemodynamic variables and the incidence of ventricular fibrillation during the early phases of ischemia because these are common endpoints in cardiovascular research. They found a deeper of anaesthesia with M-K-F because pentobarbital dose had to be adjusted several times during anaesthesia to avoid response to nociceptive stimuli.  They found differences haemodynamic: swine anaesthetized with M-K-F had lower heart rate, mean arterial pressure, ventricular systolic pressure, aortic blood flow, myocardial blood flow and cardiac index at baseline than swine anaesthetized with pentobarbital.  Furthermore none of the swine anaesthetized with pentobarbital show ventricular fibrillation during ischemia but 5 of 6 swine anaesthetized with M-K-F showed fibrillation. No significant difference was found in ischemic area. Authors couldn’t found the reason why M-K-F caused more ventricular fibrillation than pentobarbital. They conclude that pentobarbital anaesthesia is more advisable if you want to evaluate cardiodepressive effects, and M-K-F is more advisable if you want to evaluate interventions for antiarrhythmic effects.

Questions:

1.
What does balanced anaesthesia mean?

2.
What classifications have medetomidine, ketamine, and fentanyl?

a.
Alpha2-adrenergic agonist, dissociative anaesthetic, pure mu agonist.

b.
Alpha2-adrenergic antagonist, dissociative anaesthetic, pure mu agonist.

c.
NSAID, NMDA antagonism, partial mu agonist and kappa antagonism.

d.
Alpha2-adrenergic agonist, anticholinergic, pure mu agonist.

3.
What are the measures evaluated as common endpoints in early phases of ischemia?

4.
Pentobarbital have cardiodepressive and antiarhythmic effects. These effects are dose dependent, so for these reasons the smallest dose is chosen. What consequences have in those cases?

Answers:

1.
The term balanced anaesthesia refers to the use of combinations of drugs, so small amounts of drugs are gained without having to contend the disadvantages of large doses of any one drug.

2.
a.

3.
Haemodynamic variables and the incidence of ventricular fibrillation.

4.
Pentobarbital hasn't analgesic effects in the case of awakening in painful interventions.
Chen et al.  Induction of VX2 carcinoma in rabbit liver: comparison of two inoculation methods, pp. 79-84

Summary: In this article the authors compared two approaches to induce a rabbit model for hepatocellular carcinoma (HCC), the common form of primary hepatic carcinoma. The VX2 carcinoma is an animal tumor, which is being used extensively to study different aspects of tumor behavior and is generally accepted for the establishment of a liver tumor.

The VX2 carcinoma is an anaplastic squamous cell carcinoma derived from a virus-induced papilloma in the wild rabbit, but appears as a carcinoma in the domestic species. The carcinoma is maintained in vivo by intramuscular injection of a 5 x 107 cell suspension in the hindlimb.

In this study two methods of tumor implantation were studied. Through a sterile laparotomy,

· A tumor cell suspension containing 1x106 cells in a volume of 0.1 ml, was injected slowly into the left anterior lobe under the liver capsule, or

· A 1mm3 fragment of VX2 carcinoma was inoculated into the sub-capsule of the left anterior lobe of the liver.

Tumor spreading over the surrounding organs and peritoneal cavity was considered to be secondary tumor caused by the leakage of the tumor cells from the injection route. Evidence of leakage or no tumor growth was considered to be a failed implantation. Tumor growth confined to the liver was considered to be a successful implantation.

The leakage rate was as high as 50% in the injection of VX2 cell suspension into the liver group. The authors discussed two reasons to explain this phenomenon: one is that cells are inoculated, not only to the parenchyma, but also into blood vessels and bile ducts; the other is that tumor cells may leak from the puncture site. In the implantation of a tumor fragment group, there was no evidence of leakage. The authors concluded that the method of directly implanting a tumor fragment achieves higher success rates than the method of injecting cell suspension of VX2 tumor into the liver. Some disadvantages of the tumor fragment method include the trauma caused by the surgical technique, and surgical complications in the liver such as hemorrhage, bile leakage, or abscess. In addition, it is very difficult to control the same number of viable tumor cells in every tumor fragment, but this is easy to achieve using the cell suspension technique. Furthermore, failure of implantation may occur when necrotic tissue instead of viable tumor cells is implanted into the liver.

Questions

1)
True or False:  The VX2 carcinoma is an anaplastic squamous cell carcinoma maintained in vitro

2)
The VX2 carcinoma cells are derived from

a.
A virus-induced carcinoma of wild rabbits

b.
A virus-induced papilloma of domestic rabbits

c.
A virus-induced adenoma of wild rabbits

d. 
A virus-induced neuroma of rabbits

e.
A virus-induced papilloma of wild rabbits

3)
True or False: The method of directly implanting a tumor fragment achieves higher success rates than the method of injecting cell suspension of VX2 tumor into the liver.

Answers

1)
False

2)
e

3) 
True>>>>>>>
Stub et al.  Renal epithelial proliferation and its clinical expression in Brown Norway (BN) rats, pp. 85-91

Summary Previously renal epithelial proliferation has been found to be a common condition in a colony of Lewis x Brown Norway (BN) F2 hybrid rats. This study looked at the prevalence and clinical consequences of this condition in pure inbred BN and Lewis rats. Renal epithelial proliferation was found in 29 of 49 BN rats and 4 of 50 Lewis rats (found on kidney histopathology) Serum creatinine and corticosterone were measured and found not to be influenced by the condition. Haematuria was more common in BN rats. with proliferation than without but this cannot be used as a diagnostic tool since rats were found with haematuria and no proliferation, and vice versa. Fluctuating asymmetry was measured by assessing traits found in earlier studies to express fluctuating asymmetry. Traits used were the width of the carpal bones, width of tibial-tarsal joint and width of the joint between third metatarsal and digital bone. Fluctuating asymmetry is used as a measure of developmental instability. This was increased in rats with renal epithelial proliferation (P<0.05). Haematuria was also found to be related to the degree of fluctuating asymmetry (P<0.01). Despite the prevalence of proliferation being higher in BN rats than Lewis, and previous studies showing that it was found in F2 BN x Lewis and not the F1 hybrid, it cannot be defined as being caused by a single Mendelian gene since it was found in both inbred strains. The authors also discovered the proliferations on the papillary as well as the medullary wall of the renal pelvis- where previously it was only described on the papillary wall.=20 
Questions 
1. 
True/False- Haematuria is a reliable diagnostic tool for renal epithelial proliferation 
2. 
Renal epithelial proliferation has effects on: a. Serum corticosterone b. Serum creatinine c. Fluctuating asymmetry 
3. 
True/False- The gene for renal epithelial proliferation may be recessive but cannot be defined as being caused by a single Mendelian gene. 
4. 
Renal epithelial proliferation has not been found in : 
a. 
BN rats 
b. 
Lewis rats 
c. 
BN x Lewis F1 hybrid 
d. 
BN x Lewis F2 hybrid 

Answers 
1. 
False 
2. 
c-fluctuating asymmetry 
3. 
True 
4. 
c-BN x Lewis F1 hybrid 

Schmitz et al.  The use of ultrasound and computed tomography for the diagnosis of a squamous cell carcinoma of the oesophago-cardial region of the stomach in a rhesus monkey, pp. 92-97

Summary: In this article the authors described a clinical case: a five-year-old female rhesus macaque (Macaca mulatta) suddenly began suffering from anorexia, dysphagia, vomiting diarrhea and anemia. Clinical examination and conventional radiography were uneventful. Additionally, an ultrasound and computed tomography were performed, which revealed a large tumorous mass in the upper abdomen and a lung metastasis. A biopsy of the abdominal mass was obtained by sonographic guidance and the histopathological study revealed a squamous cell carcinoma.  At necropsy, an advanced gastric carcinoma in the cardia area was found, with infiltration of the retroperitoneum, and metastatic involvement of the mesenteric lymph nodes as well as metastasis in the lung parenchyma. This case illustrates the usefulness of non-invasive imaging techniques, like ultrasound and computed tomography, for a quick and accurate diagnosis in laboratory animals.

Questions

1.
Is it important a quick and accurate diagnosis of disease in research monkeys?

a. 
No, it is the same as other research animals

b. 
Yes, laws are strict when research monkeys are involved

c. 
Yes, because they are involved in extensive long-term experiments

d. 
Only in old animals, which have more incidences of spontaneous diseases

2.
Which type of research fields use mainly monkeys?

a. 
Biomedical and therapeutics

b. 
Oncology
c. 
Pharmacological

d. 
Biomedical, pharmacological and behavioral
3. 
True/False: When a research monkey becomes ill, basic clinical and laboratory examinations allows one to establish the diagnosis.
4. 
What are the most frequent neoplasias in monkeys?

a-
Haematolymphatic

b-
Neurological

c- 
Gastrointestinal

d- 
No more frequent tumors are described in monkeys

5.
True/False: illness can be an important problem in long term-experiments because the animals have to participate until it has finished and some experiments required a previous intensive training period of the animals

6.
The main advantages of ultrasound and computed tomography are:

a- 
Absence of irradiation

b- 
No  invasive technique

c- 
Broad availability

d- 
All are true

7. 
True/False: Ultrasound techniques are the gold standard for diagnosing a broad spectrum of abdominal diseases

 8. 
What is characteristic of MDCT (multi-detector row spiral computer tomography)?

a. 
Tridimensional imaging of entire abdomen of high quality

b. 
Simultaneous acquisition of four transverse sections

c. 
Marks and magnifies any type of lesion

d. 
The possibility to obtain image guided percutaneous biopsies
9. 
True/False: Imaging techniques are not useful related with animal welfare

10.
True/False: The diagnostic imaging combined with histopathological study of the sample obtained by percutaneous aspiration of an abdominal tumor can allowed to an exact staging of it and provides an accurate diagnosis.

Answers

1. 
c

2. 
d

3. 
F

4. 
c

5. 
T

6. 
d

7. 
F

8. 
b

9. 
F

10.
T

>>>>>>>
