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M N I Szyrach et al. Resuscitation of warm ischaemia predamaged porcine kidneys by fibrinolytic preflush with streptokinase: reduction of animal experiments, pp. 63-69
SUMMARY:
A variety of isolated perfused porcine kidney models using non-heart-beating donors (NHBDs) have been developed to investigate electrosurgical therapy approaches. In order to reduce the number of animal experiments, it has been proposed to use NHBDs from porcine slaughterhouses. 

One of the problems of using these donors is the development of intravascular thrombosis after cardiac arrest that happens during the period from the stunning of the pig until the kidneys are explanted. These thrombosis affects negatively in organ preservation and viability during ischemic storage and reperfusion.  To preserve the functional and histomorphological integrity of kidneys, a fibrinolytic preflush with streptokinase has been proposed. Parameters like oxygen consumption, perfusion pressure, laboratory values, lactate dehydrogenase level and lipidperoxidation have been evaluated, demonstrating that streptokinase preflushed slaughterhouse kidneys are an adequate alternative to organs from laboratory animals. 

QUESTIONS:

1. True or False: The use of slaughterhouse kidneys is perfectly defined as an animal experiment. 

2. True or False: The anaesthetic protocol used for performing nephrectomy included an opioid drug as an analgesic. 

3. True or False: It takes a minimum of 60 min. for the kidneys to suffer thrombus formations after explantation. 

4. True or False:Plasma malondialdehyde (MDA) served as a marker of oxidative stress.

5. True or False: The use of streptokinase is more useful than heparin resolving existing microthromboses.

ANSWERS:
1. False

2. True

3. False

4. True

5. True

Elena Martínez-Sanz et al. A new technique for feeding dogs with a congenital cleft palate for surgical research, pp. 70-80
Species:  Dogs
 Domain 1:  Management of Spontaneous or Experimentally Induced Diseases or Conditions

SUMMARY:
The authors performed a pilot project to validate how to manage spontaneous cleft palate in dogs  which is a model to perform research on techniques to cleft palate surgical repair.

The treatment of cleft palate in humans  is surgical,  but all techiques influence negativally in the development of the maxilla and require posterior surgery and expensive orthodontic treatment.

The main problem of the induced models of cleft patale is they do not mimice the natural disease. An alternative is to use dog with natural disease as a models, because this defect can be detected as spontaneous disease andalso as inherited in some breeds. The main problem of the natual model is to maintain the dogs from birth to the moment of surgery, due to the difficulties to feed them  (complications as pneumosia, infection, nasal discharge, underfeeding and developpent can be observed)  and the lack of adequate orofacial growth due to suckling and chewing. 

The authors proposed the use of  custom-made feeding teats and  palatal prostheses made from thermoplastics plates adapted to each pup palate. The pilot project demostrates that pups adapted quickly to the palate prostheses and its management. The palate prostheses allows pups to be feeded as normals dogs with little side efects. Because  pups had no impairement for suckling and chewing , orofacial growth was normal.

QUESTIONS:

1. What is true about cleft palate?

a. Is one of the most common malformation in humans

b. Animal models of cleft palate are frequently created by surgery

c. Both are true

d. Neither are true

2. Animal models of cleft palate created surgically are ethically questionable?

a. Yes, due to its severity and lack of results

b. Yes, due to its severity and questionable value

c. Yes, due to its severity and alternative models available

d. No

3. T/F In pups with cleft palate orofacial growth is compromised due to lack of normal suckling and chewing 

4. In pups, the use of custom-made feeding teats and palatal prostheses will allowed a normal lactation, eating and drinking 

5. In mammals, whch is palate origin? 

6. What is the palate? 

7. Where  are originated the primary and secondary palate? 

8. What is true abot the fusion of primary and secondary palate?

a. In humans takes place between weeks 8 and 20

b. In mice takes place between days 11 and 15

c. In dogs takes place between days 15 and 19

d. All are true

9. What is  the definition of a clef palate? 

10. T/F IN humans the frequency of cleft palate ranges between 1:500 to 1:2500 live birthsbut in animals is unknown 

11. Although any breed of dog may develop spontaneus cleft palate, breeding studies show evidence of inherited pattern in ___________. ____________,_____________,and _____________ dog breeds 

12. The common negative consequence of all surgical methods used to treat cleft palate is 

13. The most common option used to feed dogs model of cleft palate created or congenital is

a. Intravenous feeding

b. Placing a devide to fullfill oronasal pasage

c. Orogastric tube

d. Gastric tube

14. What is important for pups suckling and chewing? 

15. The use of custom-made teats in lactation and a removable flexible palatal prosthesis after weaning is a refinement in how animals are used and managed in cleft palate surgical research purposes  because

-

-

-

16. What is true related to palatal prostheses used in dog with cleft palate?

a. thermoplastic plates are better because are flexible and easy to remove and clean

b. silicone putty can be used to obtain a plaster cast

c. prostheses adhesion to palate is acheived  witha a combination of holes in the prostheses and adhesive orthodontic bandage

d. all are true

17. The frequency to manufacture a new prostheses for dogs with cleft palate was

a. Each week

b. Every other week

c. Every three weeks

d. Every four weeks

18. T/F in the pilot project, the prostheses remainded in the dog’s mouth only during the daytime hours ans was removed at night to prevent nasal infections 

19. Time adaptation to palatal prostheses  of the dogs with cleft palate was

a. One day

b. Three days

c. Five  days

d. Seven days

20. T/F thermoplastic plates do not interfere palatal growth due to lack of rigidity and  anitself accomodation  to palatal growth.

ANSWERS:
1. c 

2. b 

3. T 

4. T 

5. Two anlages: primary palate which originates hard palate and secondary palate which originates the rest of the hard palate and soft palate 

6. The structure that separates oral and nasal cavities ans allows simultaneous suckling and breathing during lactation 

7. Primary palate is originated from the junction of the two medial nasal processes and secondary palateis originated from the palatal shelves located in the medial aspect of each maxillary process of the first branchial arch 

8. b 

9. a congenital defect in which the oral and nasal cavities communicate to a greather or lesser extent 

10. T 

11. shih-tzu, bulldog, pointers, swiss sheepdog 

12. imparement of maxilla and facial growth 

13. c 

14. normal suckling and chewing in pups allows the development of proper equilibrium of muscular forces during orofacila growth, which are required for normal jaw morphology and dental occlusion 

15. reduces the risk of respiratory infections, allows normal suckling and eating, do not interfere with palatal growth 

16. d 

17. b 

18. F 

19. a 

20. T
Stéphanie I De Vleeschauwer et al. Repeated invasive lung function measurements in intubated mice: an approach for longitudinal lung research, pp. 81-89
SUMMARY:
The authors point out that invasive lung function measurements are very useful tools to describe respiratory disease models in mice but only result in one time-point measurements because of tracheostomy. The authors explored if intubation may overcome the need for tracheostomy thereby allowing invasive lung function monitoring of individual mice over time. They performed repeated invasive lung function measurements with 2 different forced oscillations methods: Scireq© – FlexiVent or Buxco© – Forced Pulmonary Maneuvers® three times in BALB/c mice with intervals of 10 days. Each lung function assessment following intubation was compared with a similar measurement in age-matched tracheostomized mice, as a standard in lung function measurements. Tracheostomy and intubation gave similar results for resistance, elastance and compliance of the whole respiratory system as assessed by Flexivent. Likewise, Forced Pulmonary Maneuvers used to measure lung volumes such as total lung capacity, functional residual capacity, forced expiratory volume in 0.1 s and forced vital capacity, resulted in identical outcomes for both airway approaches. No interaction was found between the procedures for any of the pulmonary function variables. The observed changes over time were rather related to animal growth than to repetitive intubation. Eighty percent of the animals survived three consecutive intubations, which were hampered by transient breathing difficulties, weight loss and neutrophilic bronchoalveolar lavage immediately postextubation. Repetitive invasive lung function measurements by intubation are feasible and reproducible in healthy mice and results are comparable to the standard method. This may open new perspectives for longitudinal research in animal models of respiratory diseases. 

QUESTIONS:

1. True or False: Non-invasive, unrestrained whole body plethysmography allows easy and repeatable measurements in mice without anaesthesia, but many authors have questioned the validity and accuracy of this method. 

2. True or False: The Forced Pulmonary Maneuvers method is designed to measure static and dynamic lung volumes and flows. 

3. True or False: Generally the complexity of intubation depends only on the catheter size. 

4. True or False: It is suggested that after intubation and invasive measurements a recovery phase of at least 2 days should be respected when using the approach stated in this study to monitor chronic experiments 

5. True or False: Insufficient experience in the intubation technique is likely the most limiting factor for a broad application of this technique. 

ANSWERS:
1. True 

2. True 

3. False: The complexity of intubation depends not only on the catheter size but also on the experience of the manipulator and the anaesthesia. 

4. False: A recovery phase of at least one week should be respected when using this monitoring technique 

5. True
Dan Dan Sun et al. Doppler flow spectra of the superior vena cava in a rat model of chronic pulmonary hypertension, pp. 90-94
Species: Rats.

SUMMARY:
Pulmonary hypertension (PH) can occur without a known cause, as a component of various disease processes, like for example in chronic thromboembolic disease, connective tissue disease and congenital heart disease. It can also occur due to exposure to exogenous factors such as appetite suppressants or infectious agents such as HIV. Early diagnosis of elevated pulmonary arterial systolic pressure (PASP) and the consequent changes of the structure and function of the right ventricle and other related cardiopulmonary changes have become important in avoiding acute right heart failure and death. Animal models provide valuable insight into the understanding of the mechanisms and the investigating of new therapeutics in human PH. Although monocrotaline (MCT)-induced PH varies among strain and species of animals, MCT-induced PH in rats is currently one of the classic animal models of PH. The aim of this study was to establish the MCT-induced chronic PH rat model and to explore the feasibility of using Doppler flow spectra of the SVC to diagnose PH. Thirty-two rats were injected with monocrotaline (MCT) to establish a model of chronic PH. Eight rats from the control group had a sham operation by injecting Dulbecco’s phosphate-buffered solution. 

Serial echocardiographic parameters of the SVC were analysed four weeks after treating with MCT or placebo, and the relationship was analysed between the Doppler flow spectra of SVC and the PASP. PH models were successfully established in 29 rats. The right ventricular systolic pressure, mean pulmonary arterial pressure and PASP in the PH group were significantly higher than those in the sham group at 28 days (P<0.001). 

The ratios of SVC maximum reverse peak flow velocity/maximum systolic peak flow velocity (VAr/VS) and maximum reverse peak velocity time integral/ maximum systolic peak velocity time integral (VTIAr/VTIS) increased significantly (P<0.05) after MCT injection. It was concluded that echocardiography can be used to monitor the haemodynamic changes in SVC in MCT-induced chronic PH rat models. The ratios of VAr/VS and VTIAr/VTIS may be sensitive indices for evaluating PH.

QUESTIONS:

1. True or False? In general, animal models have provided worthless insight into the understanding of the mechanisms and the investigating of new therapeutics in human pulmonary hypertension.

2. True or False? Pulmonary hypertension can occur idiopathically as an integral part of a number of disease processes.

3. True or False? Superior vena cava Doppler spectral parameters may be used to evaluate the pulmonary arterial systolic pressure in rats.

ANSWERS:

1. False. Animal models have provided valuable insight into the understanding of the mechanisms and the investigating of new therapeutics in human pulmonary hypertension.

2. True.

3. True.
Hao Xiong et al. Conservation of endocochlear potential in mice with profound hearing loss induced by co-administration of kanamycin and furosemide, pp. 95-102
SUMMARY:
Research in mammalian hair cell regeneration is hampered by a lack of in vivo model of adult mouse inner ear injury. In the present study we investigated the effects of a combination of a single dose of aminoglycoside followed by a loop diuretic in adult mice. The auditory brainstem response threshold shift, extent and defining characteristics of the cochlear lesion were assessed and verified at different time points post-treatment. Our data indicated that this drug combination caused the rapid and extensive death of outer hair cells (OHCs). OHC death presented throughout the cochlea that commenced in the basal turn by 24 h and progressed apically. In contrast, inner hair cell (IHC) loss was delayed and mild. Terminal deoxynucleotidyl transferase dUTP nick end labelling-positive nuclei demonstrated that the majority of OHCs died via an apoptotic pathway. Auditory threshold shifts of up to 90 dB SPL indicated a profound hearing loss. In addition, the endocochlear potential (EP) in the drug-treated animals displayed a significant decline at 12 h post-treatment followed by recovery by 48 h post-treatment. Despite this recovery, there was a significant and progressive decrease in strial vascularis thickness, which was predominantly due to atrophy of marginal cells. The present study reproduced an adult mouse model of aminoglycoside-induced hearing loss. The mechanism underlying the recovered EP in the model with extensive hair cell death is discussed.

QUESTIONS:

1. True or false:  Kanamycin and furosemide combination caused the rapid and extensive death of outer hair cells (OHCs)

2. True or false:  Auditory threshold shifts of up to 90 dB SPL indicated a profound hearing loss 

3. True or false: The present study reproduced an adult mouse model of aminoglycoside-induced hearing loss

ANSWERS:

1. True.

2. True. 

3. True.
Rashmi Krishnapuram et al. Infectivity period of mice inoculated with human adenoviruses, pp. 103-108
SUMMARY:
Although mice are not a good model to study human adenoviruses because of non-productive infections, mice are an excellent model to study the metabolic effects of human adenovirus Ad36. Horizontal transmission of Ad36 from mice experimentally infected with to co housed mice was studied as well as the persistence of Ad36 DNA in those mice. It is important to determine the period of infectivity of mice infected with human adenoviruses, as they may represent a risk for personnel and other laboratory animals sharing the same animal facility.

QUESTIONS:

1. Which of the following adenoviruses are commonly used in research as viral vectors or wild-type viruses?

a. Human adenoviruses Ad36 and Ad2

b. Mouse adenoviruses 1 and 2

c. Ad36 and mouse adenovirus 1

d. All of them

2. Which animal species can be infected by A36?

a. Humans and rodents

b. Chickens

c. Mice, rats and hamsters

d. All of them

3. Which of the following tissues are the main target tissues of adenovirus infection?

a. lungs and liver

b. liver and spleen

c. liver and intestine

d. adrenal glands and kidneys

4. After Ad36 infection of mice, for how long can adenovirus DNA can be detected in target tissues?

a. 4 weeks post-inoculation

b. 8 weeks post-inoculation

c. 12 weeks post-inoculation

d. 4 months post-inoculation

5. After Ad36 infection of mice, for how long do they shed the virus and so they remain infective for other mice?

a. lifelong

b. 2 weeks

c. 4 weeks

d. 8 weeks

ANSWERS:
1. a

2. d

3. a, 
4. c, 
5. c
Alan H Stokes et al. Determination of drug concentrations using dried blood spots: investigation of blood sampling and collection techniques in Crl:CD(SD) rats, pp. 109-113
Task 3 - Provide Research Support, Information, and Services

SUMMARY:
Dried bloodspot (DBS) analysis can be utilized to determine blood concentrations of compounds in humans and animals. The technique involves spotting a small volume of blood (~15 L) onto a paper card, allowing the blood to dry and punching a 3–5 mm diameter hole from the bloodspot to analyse for compound concentration. In this study, the acetaminophen (APAP) area under (concentration) curve (AUC) and maximum concentration (Cmax) values were compared not only between sampling methods but also between duplicate spots on the same DBS card collected via three separate EDTA-coated capillary tubes. The authors used three separate 15 L bloodspots per sampling time point instead of one larger spot. The reasons for using this technique included 

1. Increasing the chances of getting at least one good usable spot 

2. Smaller spots are more homogeneous which is important for downstream quantitative processes

3. Allows for repeat analysis without having to punch the primary sample in exactly the correct location. 

This study also compared two different sampling sites (caudal venepuncture vein versus tail snip) and two different sampling methods (3 separate 15 mL EDTA-coated capillary tubes versus an EDTA-integrated capillary blood collection system) utilized for DBS analysis. APAP blood concentrations using different sampling sites and different sampling methods were compared to determine whether different APAP blood concentration values were obtained using the different collection sites and/or methods. Comparisons of the APAP blood concentrations in the original spot with a duplicate bloodspot from the same DBS card were also done. 

Three rats were randomly allocated to three separate groups by ranked body weight using computer-generated tables to provide approximately equal mean body weights for males in each group. Each group of rats was administered a single oral (via gavage) 600 mg/kg dose of APAP. Blood was collected at 0.5, 1, 2, 5 and 8 h after dosing and three 15 L blood samples were spotted onto each FTA DMPK card at each time point. As only three rats per group were used in this study, no comparative statistical methods were used to compare the toxicokinetic data. 

DBS analysis can be performed using a 15 L spot of blood so that the drastic reduction in blood volume required for DBS has created the ability for serially bleeding mice on a routine basis as well as collecting serial blood concentration data in the same rats used for toxicology assessments without affecting haematology/haematopoetic tissue. In this study, blood concentrations of APAP in male rats collected via the tail vein or via a modified tail snip procedure yielded similar results as did collecting the blood into an EDTA-integrated capillary blood collection system or three separate EDTA-coated capillary tubes.

More robust data collections may be obtained by DBS giving a more complete exposure curve in individual animals. Serial blood collections from mice are also possible due to the reduced blood volumes and can also lead to a significant reduction in the number of mice used in toxicology studies.

QUESTIONS:

1. What would be one of the reason for using the dried blood sampling technique (DBS)?

a. Getting six dried spots

b. Getting more heterogeneous spots

c. Repeating analysis without further vein puncture

d. There are no reasons for using DBS

2. When comparing two different sampling sites and methods the authors found that,

a. Blood concentrations of acetaminophen give similar results for the sampling site but not for the different methods

b. Blood concentrations of acetaminophen give similar results for the different methods but not for the sampling site 

c. Blood concentrations of acetaminophen did not give similar results for the sampling site nor for the different methods

d. Blood concentrations of acetaminophen give similar results for the sampling site and for the different methods

3. True or False: Collecting the blood into an EDTA-integrated capillary blood collection system or three separate EDTA-coated capillary tubes yielded similar results

Answers

1. c

2. d

3. True
Heidi Holmberg et al. Impact of blood sampling technique on blood quality and animal welfare in haemophilic mice, pp. 114-120

SUMMARY:
This article analyzes whether blood collected from the submandibular vein could replace blood collected from the retrobulbar venous plexus in pharmacokinetic and pharmacodynamic studies in FVIII knockout mice. The impact on animal welfare was investigated by characterization of bleeding from the puncture site and distress investigated by changes in blood glucose after the procedure.

For the submandibular blood collection, blood was drawn from a small vascular bundle at the back of the jaw at the point where the orbital veins, the submandibular vein and other veins draining the facial region join to form the beginning of the jugular vein. In case of retrobulbar blood collection, anaesthesia was induced with isoflurane (5%, carried by 5 L/h O2 and 7 L/h N2O) and blood was collected by inserting an uncoated 20 mL microhaematocrit tube (o.d. ¼ 1.3 mm) into the medial cantus of the orbit while gently pushing and rotating it forward.

The data generated in this study show that blood collection by puncture of the submandibular vein provides blood of a high quality that is suitable for coagulation analysis. Unfortunately, this method cannot replace blood collection by retrobulbar puncture in FVIII knockout mice due to excessive and life-threatening bleedings from the puncture site in these mice. (Two to four hours after puncture of the submandibular vein, six out of 10 FVIII knockout mice were euthanized for humane reasons and the postmortem examination showed large diffuse haematomas in the area of the masseter muscle defined by the triangle between the parotid gland, mandible and ear).

This study also demonstrates that despite the high quality of the blood samples obtained from both collection methods, haematological values depend on the collection site as differences in the platelet count between the two collection sites were observed.

In conclusion, collection of blood by puncture of the retrobulbar venous plexus under light isoflurane anaesthesia has a quality that allows it to be used for coagulation analysis and the procedure does not cause excessive bleeding at the site of puncture nor does it seem to cause distress to the animal as demonstrated by no changes in the blood glucose level.

QUESTIONS:

1. True or False. It is only possible to compare data from blood collected by identical methods.

2. True or False. In case of mice lacking factor VIII clot cannot initially forms.

3. True or False. In case of retrobulbar blood collection, it is likely to assume that the pressure on the surrounding tissue together with the small mechanical stress in the area provide sufficient protection of the formed clot to prevent rebleeding.

ANSWERS:

1. True. There can be significant differences in some clinical biochemistry parameters depending on blood collection method.

2. False. The initial clot formation is initiated in these mice however because of the lack of factor VIII the amplification and propagation of the clot formation does not occur. This makes the formed clot very fragile and leaves the mice susceptible to repeated bleeding from the site of puncture.

3. True.
SHORT REPORTS
I Pasalic et al. Cage enrichment with paper tissue, but not plastic tunnels, increases variability in mouse model of asthma, pp. 121-123

SUMMARY:
This short report describes a study evaluating the effects of two forms of environmental enrichment on a murine asthma model. This model consists in inducing an allergic inflammatory response in the animals' airways by sensitising the host by means of chicken egg ovalbumin (OVA). The authors compared four groups of BALB/cByJ mice: two groups were housed with enrichment either in the form of plastic tunnels or paper tissue, a third group was housed with no enrichment and the last group - the controls - had no enrichment and no immunisation (they were only given saline). Following sensitisation on days 0 and 14, by intraperitoneal injection of OVA, mice were given a final challenge intranasally on day 20 and then killed on day 22. Bronchoalveolar lavage fluid (BALF) samples were obtained immediately after euthanasia. Analysis of these samples revealed some significant differences between groups: as expected, all challenged groups had increased total cell and eosinophil numbers  when compared to controls. The group of mice housed with paper tissues had significantly larger number of cells in BALF than the OVA-challenged non-enriched group. This increase in total cell number was associated with a significant increase in eosinophils and, to a lesser extent, to increases in macrophages and IL-13 concentration. There was also greater variability in this group when compared to the others. In contrast to paper tissues, the addition of plastic tunnels did not significantly change the number of inflammatory cells or IL-13 concentration in BALF. 

The authors conclude that the addition of paper tissues had profound effects on their asthma model and reiterate the warning that environmental enrichment needs to be evaluated on a case- by-case basis so as to avoid potential deleterious impact on experimental results.

QUESTIONS:

1. In the ovalbumin murine asthma model, at what point after the final challenge with intranasal OVA would you expect to see peak inflammatory response?

a. 24 hours later

b. 48 hours later

c. 72 hours later

d. 36 hours later

2. Where does the ovalbumin used in the classical murine asthma model derive from?

a. Chicken egg

b. Duck egg

c. Pheasant egg

d. Goose egg

3. Which component of paper tissues has been associated with enhanced inflammatory reaction in the lungs of several species?

a. Tannin particles

b. Mycotoxins

c. Flavonoid particles

d. Cellulose fibre particles

ANSWERS:
1. b. 48 hours later

2. a. Chicken egg

3. d. Cellulose fibre particles
G T Clark et al. Utilization of dried blood spots within drug discovery: modification of a standard DiLab® AccuSampler® to facilitate automatic dried blood spot sampling, pp. 124-126

Task 3 - Provide Research Support, Information, and Services
SUMMARY:
The use of dried blood spots (DBS) in preclinical studies has seen an enormous increase over the past two years. Despite its positive impact on the 3Rs (reduce, replace and refine), its uptake in exploratory drug discovery has been limited due mainly to protracted method development time in bioanalysis but also the need for small volumes (,20 mL) to be sampled manually. Automatic blood sampling technology such as the DiLabw AccuSamplerw is widely used in drug discovery to facilitate exploratory rodent-based pharmacokinetic and pharmacokinetic/pharmacodynamic studies with minimal animal handling. Propranolol was orally administered to a Han-Wistar rat attached to either a standard DiLabw AccuSamplerw or a retrofitted unit designed to directly collect the DBS samples. In all, 50 or 20 mL blood samples were then collected via the standard or retrofitted unit, respectively, at six timepoints over a 7 h period. After drying and storage the DBS samples were analysed for propranolol via liquid chromatography-mass spectrometry. In this report we demonstrate that a standard DiLabw AccuSamplerw can be easily retrofitted to facilitate automatic dried blood spot sampling and that time–concentration data generated from these samples are equivalent to that from manually spotted samples.

QUESTIONS:

1. True or False: The disadvantages of adding stabilising agents are that certain stabilizations are more effective in plasma than whole blood.

2. True or False: The use of automated dried blood spot sampling negatively impacts in the 3Rs.

3. True or False: On the other hand, immediate collection of samples as dried blood samples decreases the confidence in data interpretation.

ANSWERS:
1. True

2. False

3. False
