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Asher and Bateson.  Use and husbandry of captive European starlings (Sturnus vulgaris) in scientific research: a review of current practice, pp. 111-126

SUMMARY: The article reviewed the use of captive European starlings (Sturnus vulgaris) in scientific research published between 2000 and 2004. The objective of the study was to quantify current husbandry practice and to assess the impact of adherence to new animal welfare guidelines in laboratories using this species. The following information was extracted from 106 different research articles: 
· Information on the country of the research institution and any legislation or ethical guidelines reported 

· Number of male, female and total starlings used in the study 

· Origin of the birds 

· Length of time spent in captivity 

· Regulated procedures carried out 

· Type of science 

· Fate of the birds at the end of a study 

· Housing type and size 

· Stocking density 

· Type and availability of food and water 

· Environmental conditions e.g. temperature, light 

· Enrichment 

In summary, current husbandry practices for starlings are in the majority of cases below those currently recommended as best practice in the UK and cited in new European guidelines. 
QUESTIONS:

1. 
How many articles mention the provision of any form of environmental enrichment for the birds? 

2. 
Please list three research areas in which starlings are being used.

3. 
Please list four reasons that make starlings ideal experimental animals. 

4. 
Please list five different enrichments recommended for starlings.

5. 
How many articles mention the use of wild-caught, hand raised and captive-bred birds? 

6. 
What is the minimum recommendation for cage size for a singly housed bird and for group housed animals?  

7. 
What was the average cage size and median volume of space per bird mentioned in most articles?
ANSWERS: 

1. 
28 articles 

2. 
Behavioral ecology, eco-physiology and neuro-ecology of song production and perception

3. 
Adapt well to captive environment, acquire new tasks rapidly, can readily be trained on operant schedules making them ideal subject for studies of foraging behavior, due to their social nature can be housed at relatively densities

4. 
Natural branches, water baths, provision of cover, live invertebrate prey, substrate of bark chippings 

5. 
87 articles mention the use of wild- caught, 3 articles the use of hand-raised, 8 articles the use of hand-raised and wild-caught and only two articles the use of captive bred birds. 

6.
The recommended minimum cage size is 1m3 for singly housed birds and 2m3 for a group of 2-6 birds (= 0.33m3 per bird).

7.
The cage size was 0.42m3 and the median space allowed per bird was 0.13m3. 

 
PAPERS

Fray et al.  Upgrading mouse health and welfare: direct benefits of a large-scale rederivation programme, pp. 127-139
SUMMARY: The benefits of a large scale rederivation programme in a mice facility is evaluated regarding health and welfare of the animals and economical factors. The rederivation process is performed in a separate quarantine unit with the use of isolators. The procedures for animals and supplies entering/leaving the stores port of isolators are described. The sentinel screening for health monitoring in the pre-existing conventional unit, IVC racks and the isolators in the quarantine suite are described as well.

QUESTIONS:

1.
(T/F) C3H/HeH females have high incidence of sudden deaths at 6-15 days post-partum in their first lactation cycle.

2. 
(T/F) Transgenic Huntington mice between 4-20 weeks of age showed high incidence of IBD when housed in SPF environment.

3. 
(T/F) Rederivation of mice by cross-fostering hysterectomy-derived pups does not remove all pathogenic agents that infect mice.

4.
(T/F) Rederivation of mice, neither by transferring in vivo-derived or IVF-derived embryos removes all pathogenic agents.

5.
(T/F) MHV infection spreads rapidly (≤6 weeks).

6. 
(T/F) Helicobacter spp. is not efficiently transmitted by dirty bedding.

7. 
(T/F) Mice that have seroconverted to infectious agents but do not have active infection remain still infectious to naïve mice.

8. 
(T/F) Only mice that have active infection are infectious to other mice.

9.
(T/F) Mice seroconvert and clear MPV infection relatively quickly.

10.
(T/F) MPV particles are shed for an extended period and are long-lived in the environment.

11.
(T/F) ENU is a stem cell mutagen that affects the haematopoietic stem cells causing acute immune suppression.

12. The overall success of a rederivation programme depends on:

a. 
High standards of embryo sanitization.

b.
Effective screening for infectious agents within isolators

c.
Health status of the donors

d.
A and B

e.  
All of them

ANSWERS: 

1.
T 

2.
F

3.
T

4.
F

5.
T

6.
F

7.
F

8.
T 

9.
F 

10.
T 

11.
T 

12.
d

Gilmore et al.  The effects of heart rate and temperature of mice and vas deferens responses to noradrenaline when their cage mates are subjected to daily restraint stress, pp. 140-148

SUMMARY: To investigate this further the present study was designed to determine whether mice become significantly stressed when in aural and olfactory contact with the cage mate in distress. Eight-week-old BALB/c male mice were used. They were split into two groups: the handling-associated and the restraint-associated group. Animals of both groups were housed with a cage mate that was taken from the cage each day, weighed (handling associated group) and returned to the cage or subjected to restraint for one hour (restraint-associated group). In addition the restraint-associated group also consisted of an untouched cage mate whose purpose it was to avoid isolation of the cage mate left in the cage during the time when the other cage mate was restrained. 
All mice had a seven-day acclimatization period prior to surgery and implantation of radiotelemetry transmitters were performed using aseptic technique. Following surgery, the mice were allowed 14 days to recover before undergoing further procedures. 

The results showed that restraint of a cage mate was significantly more stressful than simply handling and weighing of a cage mate. The stress response was not sufficient enough to significantly affect the weight gain of the mice remaining in the cage but it was sufficient to have significant and immediate effects on the heart rate and the core body temperature. Some habituation to stress was noted but, despite this, after 14 days of repeated stress there was an increased responsiveness of the vas deferens to exogenous noradrenaline. 

In short the study showed that performing stressful procedures on a mouse could induce a stress response in a cage mate in close proximity to, but not necessarily visual contact with, the mouse being stressed. Hence, any stressful procedures should be carried out in total isolation from cage mates remaining in the home cage.
 

QUESTIONS:

1. 
How often was the procedure “restraint” repeated? 

2. 
Please give five factors typically for the laboratory environment that might cause stress in laboratory animals. 

3. 
What was the timing for measuring heart rate and core body temperature using radiotelemetry? 

4. 
False/ True

a. 
Chronic stress causes the vas deferens to become hypersensitive to exogenous application of noradrenaline. 

b. The sympathetic nervous system (SNS) and the hypothalamic-pituitary–adrenocortical axis are the core neuroendocrine components of the stress response. 
c. 
Prolonged sympathetic activity due to chronic stress does not have any effect on the physiology of animals. 

d. 
Removal of a cage mate from the cage is stressful to the mice remaining in the cage. 

e. 
Comparison between days found significant different in heart rate and core body temperature for both the recovery period of the handled –associated mice and the restraint period of the restraint-associated mice.  

 

ANSWERS:

1. 
Daily for 15 days

2. 
Routine cleaning, weighing, restraining, noise, entry of personnel into the animal room

3. 
Ten-second samples of heart rate and core body temperature values were recorded at 5minutes interval starting with baseline measurements for one hour prior to procedure and one hour post technique. 

4. 
a) T; b) T; c) F; d) T; e) F

 

 

Ilback et al.  Effects of buprenorphine on body temperature, locomotor activity and cardiovascular function when assessed by telemetric monitoring in rats, pp. 149-160


Task 3 - Provide Research Support, Information and Services 

Primary Species: Rat
SUMMARY: The effects of buprenorphine were evaluated in rats at three different subcutaneous doses 10 hours after administration. Increases in body temp, heart rate, dP/dt, systolic and diastolic blood pressure were dose dependant. There was also a corresponding decrease in QT time noted at all doses and only a tendency of minor increase in locomotor activity. At the high dose of  0.15 mg/kg, long-lasting and previously not reported drug-induced effects (i.e. diastolic pressure, HR and body temp) were observed and did not normalize within 24 h post-dosage. The mechanisms underlying these new findings are not known.
QUESTIONS:

1. 
Buprenorphine is an: 

a. 
Opioid partial agonist/antagonist 

b. 
Opioid agonist 

c. 
Opioid antagonist 

2. 
In this study it is was noted that at a dose of 0.15mg/kg there was a dose dependent increase of the following parameters: heart rate, systolic and diastolic blood pressure, dP/dt and body temp. T or F
ANSWERS:        
1. 
a 

2. 
T 
SUMMARY: The effect of 3 different doses of buprenorphine on physiological parameters (body temperature, heart rate, dP/dt, systolic-diastolic blood pressure, QT time and locomotor activity) is evaluated in conscious Wistar rats previously implanted with telemetry transmitters. Buprenorphine induces long-lasting effects (increase of body temperature and cardiovascular effects) in the rat after a single subcutaneous dose at 0.15 mg/kg bw.

QUESTIONS:

1. (T/F) Buprenorphine is a non-steroidal anti-inflammatory analgesic.

2. (T/F) Morphine has approximately 24-40 times the analgesic potency of buprenorphine in humans and rodents.

3. (T/F) Buprenorphine has a moderate analgesic effect in animals experiencing severe pain. 

4.  (T/F) Buprenorphine has a long duration of action and fewer cardiovascular and respiratory effects than the most opioid analgesics. 

5. (T/F) Buprenorphine causes an increase in heart rate and systolic and diastolic blood pressure in anesthetized dogs. 

6. (T/F) Absorption of buprenorphine from the GI tract is high. 

7.  (T/F) Oral dose of 0.5 mg/kg of buprenorphine in rats produces analgesic effects for 6-8 h. 

8. (T/F) The recommended postoperative subcutaneous dose of buprenorphine in rats is 0.05 mg/kg bw. 

9. (T/F) The peak plasma concentration of buprenorphine is reached at approximately 90 min after dosing. 

10. (T/F) The half-life of buprenorphine is 4-5 h. 

11.  (T/F) During a 10h period after administration of buprenorphine subcutaneously, the analgesic causes a dose-dependent increase in body temperature, heart rate, dP/dt, systolic and diastolic pressure and decrease in QT time. 

12. (T/F) Buprenorphine at high dose (0.15 mg/kg) can cause increase in body temperature and heart rate that persist even at 20-24h after administration. 

13. (T/F) Buprenorphine at high dose (0.15 mg/kg) causes arrhythmia and changes in the ECG complex. 

14. (T/F) Cardiovascular responses to buprenorphine in conscious animals are exactly the same as reported in anesthetized animals. 

ANSWERS: 
1. F

2. F 
3. F

4. T

5. F

6. F

7. T

8. T

9. F

10. T

11. T

12. T

13. F

15. F

Murrell et al.  Comparative effects of halothane, isoflurane, sevoflurane and desflurane on the electroencephalogram of the rat, pp. 161-170

Domain/Task 3: Provide Research Support

Primary Species: Rat

SUMMARY: This paper looks at the different effects of the four most common gaseous anaesthetic agents (halothane, isoflurane, desflurane and sevoflurane) on the rat electroencephalogram (EEG). The EEG is often used in studies looking at noxious stimulation, such as the "Minimal Anaesthesia Model", but apart from some studies on the effects of halothane and isoflurane, no comparative study had been carried out on these four agents. Using groups of six SD rats, the authors recorded five minutes of EEG at three different multiples of MAC (1.25%, 1.5% and 1.75%). They found that halothane was the agent that produced the least cortical depression.  

QUESTIONS:

1.
Which is the anaesthetic agent of choice for the "Minimal Anaesthesia Model" of analgesiometry?

2.
What is Burst Suppression (BS) and what does it indicate?

3.
From what area of the brain is the EEG recorded?

ANSWERS: 

1.
Halothane.

2.
A pattern characterized by isoelectric EEG periods interspersed with high voltage bursts usually lasting for 
1-10s. It indicates deep anaesthesia.

3.
Primary somatosensory cortex.

Avsaroglu et al.  The effects of buprenorphine on behavior in the ACI and BN rat inbred strains, pp. 171-184

Task: 2 Prevent, Alleviate and Minimize Pain and Distress 
Primary Species: Rat

SUMMARY: This paper describes the strain-specific effects of buprenorphine on the behavior of two inbred rat strains. The purpose was to provide an additional parameter for the genetic analysis and localization of genes involved in these effects. Six male and six female rats of each strain were given one of three treatments: unchallenged, i.v. saline or i.v. buprenorphine (0.05mg/kg). Their behavior was then analyzed with the LABORAS(tm) automated system, from 30 minutes after manipulation (i.e., 15:30), up to two hours after the end of the dark phase (i.e., 07:00).  The authors found strain-dependent differences in locomotor activity, eating and drinking behaviors. ACI rats, but not BN rats, responded to buprenorphine treatment with decreased levels of locomotion, drinking and eating. In addition, all rats showed an increase in grooming activity (but there were no strain or sex differences). The authors also found considerable strain differences in the behavior of the unchallenged rats, and some differences in the behavior of the ACI rats after saline injection. They speculate as to the causes and possible genetic analysis that could be carried out to ascertain the genetic basis for these differences.

QUESTIONS:

1.
The analgesic effects of buprenorphine are generally considered to be mediated through which opioid receptors?

2.
True (T) or False (F): It is believed that buprenorphine causes a disruption of circadian and ultradian rhythmicity that results in altered activity patterns for long periods of time. 

3.
What should be a primary consideration when evaluating the analgesic efficacy of buprenorphine in a rodent, based on behavioral parameters?
ANSWERS: 

1.
mu (µ)- and kappa (k)- 

2.
True.

3.
The strain-specific differences in behavioral responses to buprenorphine.  

Forder et al.  A small-scale, low-cost isolation system for the incubation and rearing of low bacterial load chicks as a model to study microbial-intestinal interactions, pp. 185-192

SUMMARY: A small-scale, economical isolator system was adapted to hatch and raise chicks in a bacteria-free environment as a means to observe bacterial interactions with the intestinal mucosa during early development. Two trials were conducted, the first one in August 2005 and the second one in March 2006. Results from both trials showed no differences in body weights of chicks raised in isolation when compared with those raised conventionally. Although not germfree, the growth of bacteria in chicks raised in isolation was decreased or absent when compared with chicks raised conventionally. Feed and surface swabs of equipment were negative for contamination until day 3 post-hatch, suggesting possible contamination within the eggs themselves. Despite the presence of bacterial species, the isolator system was successful in producing low bacterial load chicks for comparison studies with conventionally raised chicks.

QUESTIONS:

1. Because eggs were sourced from a commercial flock and not from an SPF or germfree source, eggs were selected from hens that had commenced egg production three weeks prior to collection. Which is the reason for doing so?

2. What did the differences in bacterial profiles observed between trials suggest?

3. A study on B. cereus and its ability to persist in the intestine of rats showed no detection of endotoxin. What could it suggest?

4. After all of this study with these isolators, what could they be used for?

ANSWERS:

1. To reduce bacterial transfer from the oviduct and/or cloaca to the egg, which is greatly increased in older hens.

2. That the species of bacteria contaminating the eggs may have been defined by the microbial population of the source flock, indicating the importance of flock and egg selection for isolation experiments.

3. That the rat gut physiology may not allow the bacterial spores to germinate and produce endotoxins. And that this may also be true for the gut of chickens.

4. In the development and efficacy testing of new dietary supplements such as probitotics and prebiotics to promote the growth of poultry through the manipulation of gut microflora. And it could provide an alternative model system for testing novel therapeutic options for human intestinal disorders such as inflammatory bowel disease.

Chow et al.  A simplified tumour model established via Epstein-Barr virus-encoded, nasopharyngeal carcinoma-derived oncogene latent membrane protein 1 in immunocompetent mice, pp. 193-203

SUMMARY: Nasopharyngeal carcinoma is a malignant tumour associated with the latent state of Epstein-Barr virus infection. The expression of EBV-encoded oncogene latent membrane protein 1 (LMP1) is considered as a key factor for the processes of cell immortalization and malignant transformation . N-LMP1 directs the communication between preneoplastic epithelial cells of the nasopharynx and the infiltrating leukocytes.

The cytotoxic T lymphocyte response is the most important immune control directed against latent state viral gene products. LMP-1 expression in nasopharyngeal carcinoma specimens has been linked to local production of chemokines, which attract the leukocyte migration required for stromal formation.

N-LMP1 tumour mouse models in immunocompetent hosts can serve as a crucial in vivo system for investigating the role of immune competency and assessing specific therapeutic strategies against N-LMP1-directed oncogenesis. This paper shows the development of a simplified N-LMP1-derived tumour model in immunocompetent mice.

Male ALB/cByJNarl and BALB/cAnN-nude, with severe combined immunodeficiency (SCID), mice were used. N-LMP1transfected BALB/c-3T3 (3T3/N-LMP1), and 3T3/Neo cells containing the vector alone were established. Cell transformation was induced by the expression of N-LMP1 in BALB/c-3T3 cells, and these transformants were used to induce oncogenesis in BALB/c mice by subcutaneous injection .For tumour transplantation, anaesthesia was induced with an intraperitoneal injection sodium pentobarbital.

Previous studies showed that monodispersed tumour cells obtained from either culture or tumour masses were able to induce tumours in an immunocompetent environment, but with only a low tumour take rate, that was still insufficient for establishing a stable tumour animal model. In order to establish a reproducible protocol for tumour induction in BALB/c mice, the authors tested whether tumour fragments obtained from immunodeficient nude or SCID mice could also serve as a stable tumour fragment source in BALB/c immunocompetent hosts. Results revealed a reproducible tumour-induction rate of 85%, in contrast to 100% successful tumour-induction rate in nude mice treated with monodispersed transformed cells. Tumours were palpable two weeks after transplantation, and progressive growth occurred in weeks 2–3.  Pathological evaluation confirmed the nature of the mass, with mitotic figures and leukocyte infiltration.

The oncogene-dependent transformation of the system means that the cellular background of the grown tumour is much simpler than that of the models established by gene transfection into pre-existing tumour cell lines. This novel approach provides a direct in vivo assessment system for oncogene research, and may serve as a platform for evaluating future oncogene-based tumour therapies.

QUESTIONS

1.
EBV-encoded oncogene latent membrane protein 1 (LMP1) is a member of:

a.
Tumour necrosis factor receptor family

b.
Insulin receptor family

c.
Transforming growth factor beta family

2.
True or false? LMP1 possesses the unique property of exerting both oncogenicity and immune-modulatory functions by ligand-independent activation of multiple intracellular signaling pathways and downstream genes

3.
Select the correct option:

a.
The induction of N-LMP1 tumours in nude mice does not mimic the pathological situation in the normal host.

b. 
N-LMP1 tumour mouse models in immunocompetent hosts can serve as a crucial in vivo system for investigating the role of immune competency and assessing specific therapeutic strategies.

c. 
Epstein-Barr virus-encoded oncogene latent membrane protein 1 (N-LMP1) is essential in the pathogenesis of nasopharyngeal carcinoma.

d.
All are correct.

4. 
For developing of nasopharyngeal carcinoma, tumor grafting was performed:

a.
By topical application of tumour cells in the nasal epithelia.

b.
By a unique intraperitoneal injection.

c.
By subcutaneous injection every 4–6 weeks for maintenance of the tumours in vivo.

5.
Select the wrong sentence

a.
Persistent expression of N-LMP1 in the tumour mass is a critical feature for a usable animal model of this tumour type

b.
DNA variation has been frequently found in the LMP1 gene in NPCs of endemic regions

c.
T-lymphocytes were the major cell type recruited by the N-LMP1tumour.

ANSWERS

1.
a
2.
True

3.
d
4.
c
5.
c
Shimomura et al.  Occurrence of headless sperms in adolescent rat urine, pp. 204-212

SUMMARY: Headless sperms had been observed in the urine of control male rat during traditional toxicological studies. These abnormal sperms in the urine were accidentally observed in the urine of adolescent Crl:CD(SD) rats.

In a study in detail to clarify these findings, authors found that incidentally headless sperms (IHS) in urine were decreasing according with age. From 61% in 8 weeks ,69% in 9 weeks, to 7% in 14 weeks old.

Serum or testis levels of FSH, testosterone, and transferrin were measured during those weeks. At the same time testis and epidydimus were weighted, and total sperm and IHS were counted.

During the study  no changes were noted in FSH levels. There were differences between IHS in the sperm observed in urine and rat epidydimus in each age, but there were no differences in IHS between sperm of male 8 weeks old preserved in the urine of rats of 8 weeks old and 14 weeks old.

Levels of transferring and testosterone, and testicular weight at ages of 8 and 0 weeks were significantly lower than those at 14 weeks.

Testicular sperm head count at 8 weeks was lower than that at 14 weeks.
Transferrin concentration has been reported as a marker sertoli cells maturation reaching mature animal levels at 12 weeks. Similarly the testicular weight  and testosterone concentration suggesting sexual maturation at 12 weeks.

In conclusion a marked increase in urine HS incidence in naive rat at ages 8-11 weeks would be a physiological phenomenon seen in connection with the process of sertoli cells maturation.

QUESTIONS:
1.
Increase serum levels of FSH mark maturation of males. T/F 
2.
Testosterone and trasferrin concentrations mark maturation of males. T/F 
3.
IHS in 8-12 weeks old Crl:CD(SD) rats is a pathological problem. T/F

ANSWERS:
1.
F

2.
T

3.
F

Bali et al.  Electroencephalography in the diagnosis of hydrocephalus in golden hamsters (Mesocricetus auratus), pp. 213-221

SUMMARY: Golden hamster suffers from different forms of hereditary hydrocephalus, which may result in behavioral changes. However, sometimes animals remain clinically asymptomatic. Golden hamsters are frequently used in behavioral studies and in studies on the environmental influences on the occurrence of hydrocephalus. The recording of spontaneous electrical activity of the brain (EEG) is studied as a method for the diagnosis of hydrocephalus in asymptomatic hamsters. Hydrocephalic hamsters showed high-voltage slow wave activity, with a fast activity superimposed onto it. 

QUESTIONS:
1. Hydrocephalus is one of the most frequently encountered neurologic disorders of the brain in many species. 

2. Hydrocephalus can be either congenital or acquired. 

3. Hydrocephalus can be either phenotypically identifiable or non-identifiable. 
4. Which of the following factors could lead to hydrocephalic offspring: 

a. In utero exposure to certain metals

b. Radiation

c. Toxins

d. Viral agents

e. All of them

f. Neither of them, hydrocephalus is genetically inherited.

5. Hamsters that suffer hereditary hydrocephalus could show the following signs: 

a. Size smaller than normal

b. Dome-shaped heads

c. Sluggish movements

d. Reduced reaction to stimulation

e. Usually die before 3 weeks of age

f. All of them

g. Neither of them

6. Hereditary form of hydrocephalus is dominant. 

7. Typical pathological findings in hamsters affected by clinically hereditary hydrocephalus are: 

a. Almost complete destruction of the septal area

b. Extensive damage to nerve cell bodies and fibers
c. Distension of the third ventricle

d. Compression and distortion of the fourth ventricle

e. All of them

8. Which of the following viral infections doesn´t lead to hydrocephalus in hamsters: 

a. Sendai virus

b. LCMV

c. Reovirus 3

d. Hantaan virus

9. Hydrocephalus is the result of a circulation disturbance of the cerebrospinal fluid. 

10. High-voltage slow wave activity (HVSA) is pathognomonic for hydrocephalus. 

11. Amplitude of over 50 microV in combination with an activity of less than 5 Hz is a good evidence of hydrocephalus in young hamsters. 

12. Impoverished living environments can lead to impaired brain development in rodents. 

13. EEG recording may become isoelectric, indicating electrical silence of the brain, due to increasing concentrations of isoflurane. 

14. At moderate degrees of sedation, isoflurane produces a continuous high-voltage low-frequency activity. 

ANSWERS: 
1. T
2. T
3. T
4. E
5. F
6. F
7. E
8. D
9. T
10. F
11. T
12. T
13. T
14. T

Hamacher et al.  Microscopic wire guide-based orotracheal mouse intubation: description, evaluation and comparison with transillumination, pp. 222-230

SUMMARY:  Airway access is needed for a number of experimental animal models, and the majority of animal research is based on mouse models. Anatomical conditions in mice are small, and the narrow glottic opening allows intubation only with a subtle technique. A microscopic endotracheal intubation method with a wire guide technique in mice anesthetized with halothane in oxygen was developed. The mouse is hung perpendicularly with its incisors on a thread fixed on a vertical plate. The tongue is placed with a pair of forceps between the left hands thumb and forefinger and slightly pulled, while the neck and thorax are positioned using the third and fourth fingers. By doing so, the neck can be slightly stretched, which allows optimal visualization of the larynx and the vocal cords. To ensure a safe intubation, a fine wire guide is placed under vision between the vocal cords and advanced about 5 mm into the trachea. An intravenous 22G x 1 in. plastic or Teflon catheter is guided over this wire. In a series of 41 mice, between 21 and 38 g, the success rate for the first intubation attempt was >95%. Certainty of the judgement procedure was 100% and success rate was higher using the described method when compared with a transillumination method in a further series. The technique is safe, less invasive than tracheostomy and suitable for controlled ventilation and pulmonary substance application.
 
QUESTIONS:
1. At which respiratory rate the mouse is taken and hung for the intubation procedure?
2. What is the time until intubation?
3. True or False: the transillumination method has a success rate of 91%
 
 
ANSWERS: 
1. 60 breaths/min
2. 25-27 s
3. True
