Laboratory Animals

Volume 47, Number 2, April 2013
ORIGINAL ARTICLES

van Dijk et al. A novel approach to monitor glucose metabolism using stable isotopically labeled glucose in longitudinal studies in mice, pp. 79-88 
Domain: 3 

Primary Species: Mouse (Mus musculus)
 
SUMMARY: Mouse models are frequently employed to study the underlying pathology of insulin resistance. The two most commonly used methods to monitor insulin resistance are the homeostatic model assessment (HOMA-IR) and the hyperinsulinemic euglycaemic clamp (HIEC). All these tests disturb steady state glucose metabolism. The paper discusses a novel method to calculate glucose kinetics and correlate these kinetic data with parameters of the HOMA-IR under prevailing glucose and insulin concentrations. Male C57BL/6J mice aged 8-12 weeks were included in the study. After a nine hour fast at time point 0 mice received 2 mg labeled glucose via i.p. injection. Blood spots obtained by tail tip bleeding were collected on filter paper just before and at 10, 20, 30, 40, 50, 60, 75 and 90 minutes after the injection. At the end of the test a blood sample was taken for the measurement of insulin concentration. A control group was mock injected to test the effects of handling on blood glucose concentration. Mice then either remained on the normal lab diet or they received a high-fat diet for five weeks after which the blood glucose kinetics test was repeated. Blood glucose concentrations were determined with a hand-held OneTouch Ultra Blood Glucose Meter. Plasma insulin concentrations were determined using enzyme linked immunosorbent assay. HOHA-IR was calculated using an adaptation of an existing formula. Fractional distributions of the labeled glucose in the blood spot were measured by gas chromatography mass spectrometry. Fasting blood glucose and plasma insulin concentrations increased significantly when mice received a high-fat diet. The calculation of the HOMA-IR showed that while the beta-cell function in the chow-fed animals remained unchanged it was increased in the high-fat fed group which implies compensation for reduced insulin sensitivity by increasing beta-cell activity. The novel method confirmed the well known increase in insulin resistance induced by a high-fat diet. The benefit of this new method is that through the utilization of the dry blood spots only a small amount of blood (120 µl per experiment per animal) has to be taken so the animals can be used on longitudinal studies. 
 
QUESTIONS
1. 
True or False? Handling of mice can lead to an increase in blood glucose concentrations?
2. 
Name some advantages of the dry blood spot technique
3. 
One finding of the study was that the fasting insulin concentrations in mice on a standard diet varied highly in combination with almost identical blood glucose concentrations. What does this observation indicate?
4. 
True or False? Feeding mice a high-fat diet is a well-documented model for insulin resistance
 
ANSWERS
1.
True

2. 
Only small sample size necessary so ideal for sampling small rodents. Shipment of samples is much easier because no fluids, risk of leakage. 

3. 
Insulin plays a minor role in regulation of glucose homeostasis and other hormones, like glucagon might be more important in regulation of glucose homeostasis during fasting in mice

4. 
True

 
Cheong et al. Airway management using a supraglottic airway device without endotracheal intubation for positive ventilation of anaesthetized rats, pp. 89-93 
SUMMARY: Endotracheal intubation is often necessary for positive pressure ventilation of rats during open thoracic procedures.  Endotracheal intubation is challenging in this species due to the small size of the oral cavity and laryngeal/pharyngeal/tracheal anatomy.  This article describes the use of a supraglottic airway device (SAD), similar to a laryngeal mask airway (LMA) used for larger species, in anesthetized rats, and compares physiologic parameters with intubated animals.  
Results/Conclusions: No significant differences were found in oxygen tension, carbon dioxide tension, blood pressure, or blood pH between the SAD and endotracheal intubation.  Fewer injuries were noted post SAD placement vs. endotracheal intubation.  Mechanical ventilation was successful after SAD placement.  Time to placement of SAD was significantly shorter compared to endotracheal intubation.  A recognized limitation to the SAD is that the SAD may be unable to completely protect the airway against aspiration of gastric contents.  SAD is a viable alternative option to endotracheal intubation.
QUESTIONS
1. (T/F) Endotracheal intubation is simple in rodents

2. The laryngeal mask airway (LMA) is an effective alternative method to endotracheal intubation in:

a. Neonatal swine

b. Adult swine

c. Cats

d. Rabbits

e. All of the above

ANSWERS
1. 
False

2.  
e. All of the above

Ypsilantis et al. Evaluation of the oscillometric technique for intermittent non-invasive arterial blood pressure measurement in the anaesthetized pig, pp. 94-99 
Domain 3:  Research; Task 1 – Facilitate or provide research support 

Primary Species: Pig (Sus scrofa domestica)
SUMMARY: Intraoperative assessment of arterial blood pressure provides important physiological information on the cardiovascular function of an animal.  Intra-arterial pressure measurement via placement of a catheter attached to a pressure transducer is the currently preferred method for pressure measurement.  However, proper placement can be difficult and may include surgical cut down to access arteries, with the potential for post-operative complications.  The use of non-invasive external blood pressure measurement techniques would improve animal welfare and simplify animal monitoring techniques.

                
This study used pigs and compared three external locations of measuring blood pressure with the gold-standard intra-arterial technique.  The external locations tested were the tail, the forelimb on the radius and ulna, and the hind limb on the tibia.  Blood pressure on external locations was measured intermittently using an oscillometric blood pressure cuff.

                
Study results found that while none of the sites tested exactly replicated intra-arterial pressure all sites showed a strong correlation with intra-arterial pressure within expected normal physiological ranges.  Correlations had a tendency to decrease as pressure increased above normal ranges.  Overall the forelimb location provided the strongest correlation with intra-arterial pressure, compared to hind limb and tail measurements.

QUESTIONS
1. What is the gold-standard method for measuring intra-operative blood pressure in swine?

2. What are potential benefits to using oscillometric measurement of arterial blood pressure?

ANSWERS
1. Intra-arterial placement of a catheter connected to a pressure transducer.  Ideally, a centrally placed catheter (aortic arch) is used.

2. Potential benefits include: 

a. Less invasive

b. Ease of use/access

c. Multiple measurement locations

Ramis et al. Non-ABO blood group systems phenotyping in non-human primates for blood banking laboratory and xenotransplantation, pp. 100-105

Domain 3: Research

T1. Facilitate or provide research support

K6. Characterization of animal models (e.g., phenotyping, behavioral assessment) 

SUMMARY: The aim of the article is to determine the presence of the common antigens studied in human medicine which are involved in hemoagglutination and could affect the research in models of xeno- or allo-transplantation. Authors analyzed the incidence of non-AB0 blood group system in different species of non-human primates: olive baboon (n = 48), chacma baboon (n = 9), guinea baboon (n = 14), Rhesus macaque (n = 38) and squirrel monkey (n = 30).  They used human techniques to evaluate the positiveness of: Rh, Kell, P, Lewis, Lutheran, Kidd, Duffy and MNSs systems. 

Despite of being in all mammals, Rh-antigens were just detected on squirrel monkeys, failing in the old world monkeys (OWM) species. With special relevancy, Lewis antigens -histocompatibility antigens that could induce organ rejection- and Duffy antigens were wildly detected in this study. Le(a) antigen was found in olive baboons and rhesus macaques, while Le(b) antigen was present in all OWM. As it was expected Duffy Fy(b) antigen detection was positive in all NHPs but Fy(a) was just observed in rhesus macaques and squirrel monkeys. On the other hand, other antigens were absent or detected in a low rate in side of specific experimental group. 

QUESTIONS
1.
T/F: Homologous sequence for he fucosyltransferase encoding genes were found in squirrel monkeys but not in rhesus macaques.

2.
T/F: Duffy Fy(a) antigen is restricted to human

3.
Which receptor does Plasmodium vivax use for infection?

a.
Lutheran antigen: Lu(b)

b.
Duffy antigen: Fy(b)

c.
Rh antigen: D

d.
P. vivax does not induce disease in NHP

ANSWERS
1.
False, there are no homologous sequences in squirrel monkeys that could explain the absent of functional alpha-3/4fucosyltransferase enzyme (hemoagglutination activity).

2.
True

3.
b
Boerner et al. Towards further reduction and replacement of animal bioassays in prion research by cell and protein misfolding cyclic amplification assays, pp. 106-115

SUMMARY: Laboratory animals have been used extensively in bioassays for prions in order to quantify how infectious these pathogens are in vivo. This is usually carried out in terms of median infective doses [ID50]. The identification of aberrant prion protein as the main component and self-replicating principle of prions has given rise to alternative approaches for prion titration. Such approaches often use protein misfolding cyclic amplification (PMCA) for the cell-free biochemical measurement of prion associated seeding activity, or cell assays for the titration of in vitro infectivity. However, median seeding and cell culture infective doses (SD50 and CCID50, respectively) of prions are neither formally congruent nor definitely representative for ID50 titres in animals and can be therefore only tentatively translated into the latter. This may potentially impede the acceptance and use of alternative methods to animal bioassays in prion research. In this paper, the authors suggested performing PMCA and cell assays jointly to check whether these profoundly different test principles deliver consistent results in order to strengthen the reliability and credibility of prion ID50 assessments by in vitro methods. To this end, the authors described three pairs of PMCA and glial cell assays for different hamster-adapted prion agents (the frequently used 263K scrapie strain, and 22A-H scrapie and BSE-H), and reported on the adaptation of quantitative PMCA to human variant Creutzfeldt–Jakob disease prions on steel wires for prion disinfection studies. The authors wish that their rationale and methodology can be systematically extended to other types of prions and used to further reduce or replace prion bioassays in laboratory rodents.
QUESTIONS

1. 
Which of the following are diseases in animals and humans caused by prions?

a.
Scrapie
b.
Bovine spongiform encephalopathy
c.
Sporadic Creutzfeldt–Jakob disease
d.
Variant of Creutzfeldt–Jakob disease
e.
a, b and c
f.
All of the above
2. 
True or False? The qualitative and quantitative detection of prion infectivity in vitro is not yet feasible by cell culture approaches.

3. 
True or False? Animal bioassays are no longer used in prion research.

4. 
True or False? Specifically, C57BL6 mice cannot be used in prion research because this mouse strain does not allow the detection of any prion infectivity despite long incubation periods.

ANSWERS

1. 
f. All of the above. 

2. 
False. The qualitative and quantitative detection of prion infectivity in vitro has become gradually feasible by cell culture approaches.
3. 
False. Animal bioassays are still being frequently used in prion research.

4. 
False.
Wang et al. Multiplex polymerase chain reaction assay for the detection of minute virus of mice and mouse parvovirus infections in laboratory mice, pp. 116-121 
Domain: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Task: T3. Diagnose disease 
Primary Species: Mouse (Mus musculus)
SUMMARY: The aim of this paper was to describe a multiplex polymerase chain reaction (PCR) assay targeting a VP gene to allow the detection of minute virus of mice (MVM) and mouse parvovirus (MPV) together with a housekeeping gene (α-actin). 
Rodent parvoviruses are a common disease in experimental rodents and two viruses have been identified in mice – MVM and MPV. These viruses like rapidly dividing cells such as gut epithelial cells, haemopoietic cells, lymphatic cells and neoplastic cells. The virus is also found in cell cultures. The infection in mice is usually sub-clinical and infection in vivo and in vitro can alter experimental data. The method of diagnoses usually uses serology but this method is unable to be used to screen immunodeficient mice that do not produce antibody, cell lines and biological material. PCR is therefore valuable as it is highly sensitive and specific and can be used to detect virus in materials and also in the environment. Separate PCR assays for MVM and MPV are available but one assay to detect both viruses has not been published.


For the study the authors used 174 mice from several animal facilities in Taiwan. They collected serum samples and also spleens. In addition 74 cell culture samples were collected. The primers were selected to be in the VP area of the virus after alignments of the viruses were performed and the house keeping gene primer were selected to be in the α-actin gene region. PCRs were on the tissue samples were carried out and the primer products were run on an ethidium bromide gel.

The authors were able to detect MVM and MPV simultaneously in levels as low as 50 copies. These viruses were successfully detected in tissue samples from rodents and from biological materials.

QUESTIONS
1. Which of the following methods can be used to diagnose MPV infection:

a. PCR

b. Immunohistochemistry

c. ELISA

d. All of the above

2. There is treatment for MVM and MPV infections in mice, True or False

3. Which of the following may occur as a result of natural MVM infection in mice:

a. Altered T and B lymphocyte activity

b. Lesions in the liver

c. Clinical signs such as diarrhoea

d. None of the above

4. What does the VP gene of parvoviruses encode

ANSWERS
1. d
2. False 

3. a
4. The capsid which is an icosahedral structure that is resistant to acids, bases and solvents

Katayama et al. Optimized administration regimen of lopinavir for a myocardial ischaemia reperfusion study in Sprague–Dawley rats, pp. 122-126
Primary Species: Rat (Rattus norvegicus)

Domain 3: Research; Task 2: Advise and consult with investigators on matters related to their research 

 

SUMMARY
I. Introduction

a. Apoptosis is a valuable treatment target as it contributes to myocardial cell death with ischemia-reperfusion injuries

b. Lopinavir, nelfinavir, and ritonavir – protease inhibitors that have anti-apoptotic effects; used in HIV infected patients and can help increase CD4+ T cell counts; also useful for non-viral diseases that involve apoptosis as a component (e.g. pancreatitis, stroke, sepsis, hepatitis)

c. It is known that the PK properties of these drugs differ among species so the goal of the study was to determine an appropriate rat dose that achieved target serum levels (as seen in humans)

II. Materials and Methods

d. SD male rats were used

e. 2 part study – pilot dose test and dose escalation study

f. Kaletra was used (co-formulation of lopinavir and ritonavir at a 4:1 ratio – human product) and animals were dosed via gavage

g. Blood was taken to assess lopinavir levels; the rats on the dose escalation study underwent the myocardial ischemia-reperfusion procedure

III. Results

h. To attain therapeutic serum levels two doses were required (2 hours apart), that were 10-15 times the standard dose

IV. Discussion

i. Adjusting the human dose for body weight of an animal can be misleading as various factors can affect serum levels (dose optimization via dosing studies may be needed for rodents)

j. Drug and procedure-related difficulties with this study

i. Lower peak concentration of the drug in rats compared to humans

ii. Short half-life of the drug in rats compared to humans

iii. Volume that needed to be administered was large for a rat

iv. An ischemia-reperfusion model may alter the PK of the drug based on CV changes

 

QUESTIONS
1.
Why is the human product a co-formulation of lopinavir and ritonavir?

2.
What immune cell do the protease inhibitors prevent from undergoing apoptosis with HIV infection?

3.
What dietary component can increase the serum concentration of lopinavir in humans when given concurrently?

 

ANSWERS
1.
The ritonavir inhibits P450-mediated metabolism of lopinavir which supports the therapeutically desired plasma level of lopinavir

2.
CD4+ T cells

3.
Dietary fat

 

SHORT REPORT
Annas et al. Group housing of male CD1 mice: reflections from toxicity studies, pp. 127-129

Primary Species: Mouse (Mus musculus) 

SUMMARY: Several publications advocate group-housing of mice to enable normal social behaviour and interactions between the animals but generally, owing to their naturally aggressive behaviour, male mice are often housed individually in toxicity studies. The authors refinement project presented in this paper aimed at facilitate group-housing in toxicity studies. A handling procedure, including key factors such as allocation into groups before sexual maturation, transfer of used nesting material into clean cages and avoidance of external changes, that makes group-housing of male CD-1 mice possible in long-term toxicity studies, was developed at Safety Assessment within AstraZeneca, Sweden. Observations on the effect on aggression/fighting in group-housed male mice following different procedures performed in toxicity studies have shown that temporary removal of animals from the group for blood or urine sampling does not affect the group dynamics. However, temporary removal of animals for mating leads to fighting if the animals are taken back to the original group. Treatment with test compound might affect the general condition of the animals and the social hierarchy could be changed. In such cases aggression/fighting might occur and the animals have to be separated. The authors experience clearly indicates that group housing of male mice in long-term studies leads to more easily handled animals, as compared with individually housed mice.  

QUESTIONS (True or False)
1. 
Traditionally, toxicity studies are always performed in C57/Bl6N mice

2. 
One key factor for group-housing is to allocate the animals into groups before sexual maturation

3. 
Another key factor for group-housing is to avoid external changes as far as possible.

4. 
Male and female mice cannot be kept in the same room under any circumstances

5.
Temporary taking away animals from the group for mating procedure will lead to fight if the animals are taken back to the group

6. 
A daily dosing procedure (oral, intravenous, or subcutaneous dosing) might affect the group dynamics

ANSWERS
1. 
False: Traditionally, toxicity studies are performed in CD-1 mice, for which lot of toxicological reference data are available.

2. 
True

3. 
True

4. 
False: Males and females could be kept in the same room, but males should always be handled before females

5.  
True

6. 
False: A daily dosing procedure will not affect the group dynamics

Hofmaier et al. Range of blood lactate values in farm pigs prior to experimental surgery, pp. 130-132

Domain 3:  Research; Task 1 – Provide research support 
Primary Species: Pig (Sus scrofa domestica)

SUMMARY:  Performing experimental surgery, feasible parameters that allow anesthesia monitoring successfully are needed. Lactate blood values are both a monitoring tool and a prognostic indicator during surgery. This applies for both human and animals.  Pigs are widely used as animal model in experimental surgery.  The authors evaluate breed, weight and handling as parameters that can influence lactate blood levels. They conclude that breed and stressful handling have influence in lactate blood levels and weight had no significant effect on blood lactate levels.

QUESTIONS
1. What field of biomedical research use mainly pigs as animal model?

a. 
Toxicology

b. 
Experimental surgery

c. 
Oncology

d. 
All of above

2. T/F. Reliable monitoring parameters are necessary to achieve successful research results

3. Blood lactate values are

a. Of little significance in pig as animal model research

b.
So variable to be a monitoring parameter

c.
Blood parameter for cardiac studies in pigs

d.
Monitoring tool and a prognostic indicator

4. T/F. Blood lactate values are useful tools during experimental surgery in pigs but no for human surgery

5. T/F. Weight difference is the parameter that most influence blood lactate levels in pigs

6. The two parameters that influence blood lactate levels in pigs are

7. T/F. Blood lactate levels are not useful as prognostic indicators in critical care of animals and humans

8. What is true about farm pigs?

a.
Are used in experimental surgery

b.
Are not used to be handled

c.
Both are true

d.
Neither is true

9. Two factors that induce an immediate increase in pig blood lactate levels are

10. T/F. Any stressful intervention prior experimental surgery in pigs can influence blood lactate levels

11. T/F. To satisfy pig exploring behavior we can supply _________ and also daily  ________ 

12. T/F. Blood lactate levels are equal if the pig is under restrain or under anesthesia

13.
T/F. blood lactate levels are always the same independently the vein used to sample.

14.
T/F. lactate kinetics can vary in different body areas

15.
T/F. Blood lactate values can be higher when sample is obtained from pig auricular vein

16.
T/F. Under same genetic background, what factor can induce interindividual differences in lactate blood levels in pigs?

17. T/F. Quality adaptation of pig to handling will influence lactate blood levels

18. T/F. One method to refine experimental surgery in pigs is to implement an adaptation phase prior surgery

ANSWERS
13. b

14. T

15. d

16. F

17. F

18. Breed and stressful handling

19. F

20. c

21. Exercise and stressful handling

22. F

23. T

24. F

25. F

26. T

27. T

28. Poor adaptation to handling

29. T

30. T

