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Hufeldt et al. Family relationships of female breeders reduce the systematic inter-individual variation in the gut microflora of inbred laboratory mice, pp. 283-289
SUMMARY: It has been observed that the gut microbiota (GM) may influence the level of disease expression in several animal models of inflammatory diseases. Reduce number animals used in studies, in application of the 3R’s, may be achieved reducing the variability of GM. 

Because sampling animal feces to determine the composition of GM is laborious and not very specific, the objective of the study is to determine if the GM composition is more similar in animals from related breeders (females) than in animals of non related breeders (females). It is reminded that the GM composition is partially related by genetics. Females are selected because they breed the litter and transmit their GM to the offspring.

By the results obtained, they concluded that it is possible to reduce variability of GM variation increasing the family relatedness of breeding pairs.

QUESTIONS: 

1. The most common modeled diseases in laboratory animals are:

a. Inflammatory diseases

b. Degenerative disease

c. Proliferative diseases

d. Sclerotic diseases

2. T/F In inflammatory diseases, the composition of GM influences disease expression

3. To study GM, it can be used

a. Inoculation of GM into germ free mice

b. Monitor GM variance analizing samples with PCR techniques

c. Both are true

d. Both are false

4. Name two PCR techniques that made possible to monitor changes in GM

5. T/F Higher GM variation can produce higher expression of disease, which means to use mice larger group size to model diseases

6. The strongest principles of in vivo scientific experimentation are:

7. T/F When performing studies using animal models influenced by GM, it is possible to reduce the number of animals needed  selecting the ones with high GM similarity. 

8. T/F Outbred mice have the same similarity between them in the GM than inbred mice

9. The GM varies:

a. Between strains

b. Between same strains of different vendors

c. Between outbred and inbred mice

d. All of above

10. T/F when decontaminating with antibiotics, inbred mice will not afterwards return to flora

11. T/F Screening live animals for GM flora is impossible

12. T/F Because bacterial community differs in quantity and quality along the intestinal tract, selecting animals screening the GM sampling feces of the animals can lead to a wrong approximation

13. T/F breeding scheme to low variability in GM seems to be a reasonable strategy for outbred mice, while is less clear for inbred mice

14. Fecal samples used to test GM will be taken from:

a. Jejunum

b. Ileum

c. Caecum

d. Colon

15. T/F similarity indices within the GM increases with increased genetic relatedness 

16. T/F The difference founded between similarity index  from offspring of dam sister-breeders and the one of dam no sister-breeders is less than 5%, demonstrating that more PCA components will be necessary to differentiate variation in the GM in offspring

ANSWERS:

1. A

2. T

3. C

4. DGGE: denaturing gradient gel electrophoresis, pyrosecuencing

5. T

6. Reduce, refine, replace

7. T

8. F

9. D

10. F

11. F

12. T

13. T

14. C

15. T

16. T
Duvareille et al. Validation of a new automatic smoking machine to study the effects of cigarette smoke in newborn lambs, pp. 290-297

SUMMARY: A custom-built automatic smoking machine (ASM) designed to study the effects of tobacco smoke in animals is described and validated. This equipment allows both exposure to mainstream and sidestream smoke; and regulates puff volume, the time interval between 2 puffs and the time interval between 2 cigarettes. Newborn lambs were used for the validation, in which weight gain, urinary cotinine/creatinine ration and hitological examination of larynx and epiglottis were performed.

QUESTIONS: 

1. Which of the following is considered the most important cause of sudden infant death syndrome?

a. Prone sleeping

b. Supine sleeping

c. Perinatal exposure to tobacco

d. All of the above

2. A burning cigarette produces a combination of mainstream smoke (inhaled and then exhaled by the smoker) and sidestream smoke (passively-burning cigarette). (T/F)

3. Which of the following is/are true?

a. Cotinine has a longer half-life than nicotine

b. Nicotine has a longer half-life than cotinine

c. Cotinine has slow renal elimination and high urine concentration

d. A and C

4. Urinary cotinine measurement can be used as a way to assess the level of exposure to tobacco smoke. (T/F).

ANSWERS:

a. c

b. T

c. d

d. T
Cameron and Speakman. The extent and function of ‘food grinding’ in the laboratory mouse (Mus musculus), pp. 298-304

Primary species: mouse

SUMMARY: The authors evaluate food grinding in laboratory mice including mean, factors that influence it and the two hypotheses to explain this behaviour.

Mice gring food pellets into crumbs that are called “orts” that are discarded at the bottom of the page with bedding material.

The two hypotheses that try to explain this behaviour are:  it is a stereotypic or compulsive behaviour or it is a part of an optimal food intake strategy. To evaluate both, they use two extensively used strains in research, MF1 (outbred)and C57BL/6J (inbred) female mice, 8 different energetic quality diets and the influence of environmental enrichment.

Orts are important when food intake and assimilation efficiency is studied, related with the type of diet used. If orts are not taking in account, can affect food intake estimates by up to 31,8% and assimilation efficiency by up to 16,7 %.The authors found that grinding was not significantlly different between strains, but was different between diets, with the lower orts production correlated with the hardest diet. They evaluate that environmental enrichment do not influence grinding. 

QUESTIONS: 

1. What is not true about food grinding?

a. Is greather in outbred mice

b. Is a stereotypic behaviour in inbred mice

c. Is a complusive behaviour in captive wild mice

d. Can be observed in all mice

2. T/F food grinding is more important in outbred than in inbred mice 

3. What are the two hypotheses for food grinding in mice? 

4. T/F It has been observed that between MF1 and C57BL/6J mice grinding is not significantlly different 

5. T/F Ort production is lowest when hardest diets are used 

6. T/F Environmental enrichment increases physical activity and ort production in mice 

7. What food components are selected by mice?

a. Higher energy components

b. Higher fiber components

c. Protein components

d. Fat components

8. T/F failure to take ort production into account creates inaccurate estimates of food intake and assimilation efficiency in mice 

9. Food is offered to mice in a hopper to

a. Reduce food contamination by heces and urine

b. Easy measurement of food intake

c. Act as environmental enrichment

d. All of above

10. How is calculated food intake in mice? 

11. The two possible reasons to not include a correction in food intake due to griding are: 

12. When laboratory mice have no environmental enrichment, normal behaviour patterns as___________  and __________ may be lost 

13. T/F Grinding food in mice is independent of the quality and availability of diet 

14. T/F Foraging theory predicts that foragers should select a subset from the set of potential food items to maximize net energy intake per unti time spent foraging 

15. T/F orts should have higher energy content as they reflect better components 

16. Mice grind food to

a. Select flavourest components

b. Select more energetic components

c. Discard poorest components

d. b and c are true

17. What is not true related  with grinding food in mice

a. Variation in grinding between sexes is high

b. Variation in grinding between strains is high

c. Variation in grinding between individuals is high

d. Variation in grinding between each individual is high

18. T/F  Collecting orts and including them in the measurement of food intake and assimilation efficiency studies is mice can be a refinemet measure 

19. T/F Grinding is not related with the hardness of the diet 

20. To minimize ort producion, target hardness of pellets has to be at least

a. 4,3 kg/mm2

b. 3,8 kg/mm2

c. 1,2 kg/mm2

d. 2,5 kg/mm2

21. Which type of diets are ground more?

a. High fat percentage

b. Low fat percentage

c. Low protein percentage

d. High protein percentage

22. T/F If diet contains fat from different sources, mice tend to grind it more 

23. T/F Although not significant, differences in grinding food between strains support that food grinding is heritable and it can be important when considering genetically modified mice for studies 

24. What is true about grinding?

a. Nest material reduces grinding

b. Some plastic enricgment can produce additional grinding

c. Cartoon items can reduce grinding activity

d. Grinding is related with lack of environmental enrichment

25. the energy content of orts is ________ than the food energy content 

26. Three factors that supported the hypotheses that grinding can be realted with an optimal food intake strategy are: 

27. T/F Grinding in mice increases when be selective with food is an advantage 

28. T/F Maintaining heterogenicity in chow manufacture will help to minimize the impact of grinding behaviour in mice procedures

ANSWERS:

1. d

2. F

3. stereotypic behaviour due to a lack of environmental enrichment or a part of an optimal food intake strategy

4. T

5. T

6. F

7. a

8. T

9. d

10. mass of food missing from the hopper each day

11. ort production is negligible, ort importance is not recognized

12. exploring, hiding

13. F

14. T

15. F

16. d

17. c

18. T

19. F

20. d

21. a

22. T

23. T

24. b

25. lower

26. the energy content of orts was lower than the food energy content, ort production was zero during caloric restriction, grinding increases when food cellulose content increases

27. T

28. F
Esposito et al. Defining the longitudinal survival model to examine forced treadmill running as a countermeasure for diet-induced weight gain, pp. 305-311

Species: Mice.

SUMMARY: Diet-induced weight gain increases disease risk via disruption of the immune system and increase is systemic, low-grade inflammation. Such inflammation contributes to the onset and progression of type 2 diabetes and cardiovascular disease. Flow cytometry is commonly used to assess the immune system; however, in mice such measurements traditionally require terminal procedures and tissue collection to generate sufficient sample. Terminal models are not desirable because they increase the number of animals that must be used and limit the ability of the investigator to describe longitudinal changes in outcome measures. This study refined an existing flow cytometry method to reduce the number of mice needed to longitudinally measure monocytes. CD-1 male mice were randomly assigned to one of the three groups: DS (diet-induced weight gain + sedentary), DE (diet induced weight gain + forced treadmill running or NS (normal weight gain + sedentary). DS and DE consumed a 60% fat diet and NS consumed a 10% fat diet ad libitum. Saphenous vein blood samples were collected weekly for a period of six weeks and three-colour flow cytometry was (18%) and DE (17%) gained more weight than NS (P<0.001). On a group basis, DS expressed 17% more TLR4 than DE and NS (P = 0.005). The present study demonstrates that a longitudinal survival model can be used to reduce the number of animals needed to complete flow cytometry experiments. Exercise during diet-induced weight prevented some (decreased monocyte TLR4 expression) but not all aspects of innate immune system function.

QUESTIONS: 

1. True or False? TLR4 is a cell-surface pathogen-associated molecular pattern receptor that responds to bacterial lipopolysaccharide and other endogenous substance elevated during diet-induced weight gain (i.e. leptin, fatty acids, etc). 

2. True or False? Monocyte concentration may be used as a measure to assess innate immune system function.

3. True or False? Exercise-training has anti-inflammatory effects in humans that could be measured by reduced monocyte expression of toll-like receptor 4 (TLR4).

4. True or False? Aerobic exercise (treadmill running) prevents all the effects of diet-induced weight gain on the immune system.

ANSWERS:

1. True. 

2. True.

3. True.

4. False. Prevents some (decreased monocyte TLR4 expression), but not all.
Fang et al. Optimized single electroencephalogram channel sleep staging in rats, pp. 312-322

SUMMARY: Most studies of sleep staging in rats use both multichannels electroencephalogram (EEG) and electromyogram (EMG), so it would be convenient and meaningful in some fields if sleep staging in rats could be realized using a single EEG channel. In this study, we used a single bipolar cortical EEG electrode at the frontal–parietal location with a 0.5–30 Hz filter band and a clustering sleep-staging algorithm including seven classification parameters. The agreements between the computer and two

independent raters were 96.9+1.1% for Wake, 97.1+1.4% for non-rapid eye movement (NREM) sleep, and 91.4+2.5% for rapid eye movement (REM) sleep, and the overall agreement was 96.7+0.7%. These results indicate that the accuracies of sleep staging remain high even though only a single EEG channel was used and that a system based on this scheme would be suitable for realtime and long-term studies of sleep.

QUESTIONS: 

1. True or false: In this study, they tested two different bipolar electrodes (E1, E2) and two different algorithms (M1, M2), with one combination (M2E2)

2. True or false:  These works confirm that, on the one hand, even with a single EEG channel, the sleep staging of the rat could be realized at an accuracy comparable to that with both EEG and EMG1,5 and on the other, the improvement of accuracy could be realized through various strategies.

3. True or false: EEG has been found to be different at various regions and sleep stages in rats, and the changes of low-frequency EEG differ along the anteroposterior and left–right axes.

ANSWERS:

1. True.

2. True.

3. True.
Bauquier and Golder. The effects of urethane on the isoflurane minimum alveolar concentration in rats, pp. 323-328

Task 2.
 Prevent, Alleviate, And Minimize Pain And Distress  (Weight as determined by Diplomates - 12 ± 2%)  K1. Assessment of pain and distress

(e.g., behavior which is a sign of pain and/or distress, physiologic changes).  K6. Practical applications of anesthesiology (e.g., species applicability, possible routes of delivery, use of anesthesia equipment). K10. 
Research techniques as related to prevention and/or minimization of pain and distress (e.g., pain and distress scoring systems, humane endpoint criteria).

SUMMARY: Urethane is often used as a sole anesthetic agent for non-recovery studies in laboratory animals. However, the use of urethane is controversial, in part, because the electroencephalogram after urethane administration is similar to the electroencephalogram recorded from unanaesthetized animals. Here, we assessed the minimum alveolar concentration (MAC)-sparing effects of urethane by measuring the effect of two doses of urethane on the MAC of isoflurane in male Sprague Dawley rats. Isoflurane MAC was measured before and after intravenous administration of urethane at 1.0 g/kg (Group G1, n ¼ 6) and 1.5 g/kg (Group G1.5, n ¼ 6), or an equal volume of 0.9% saline (Group Gs, n ¼ 6). Baseline isoflurane MAC was not statistically different between groups (isoflurane concentration: 1.47+0.08%, 1.40+0.19% and 1.42+0.12% for G1, G1.5 and Gs, respectively). Intravenous injection of saline did not alter isoflurane MAC (post-saline MAC: 1.43+0.11%). After urethane administration, isoflurane MAC decreased in a dose-dependent manner (new MAC G1: 0.19+0.06%; G1.5: 0.03+0.01%; P,0.05). The isoflurane MAC after 1.5 g/kg urethane was not significantly different from room air isoflurane concentrations (0.01+0.01%), demonstrating a 100% MAC reduction at this dose. In conclusion, high-dose urethane (1.5 g/kg

intravenously) was suitable as a sole anesthetic agent to prevent gross purposeful movement during the conditions of the study, whereas low-dose urethane (1.0 g/kg intravenously) was not.

Urethane is widely used as a sole agent to immobilize laboratory animals because a single dose (often between 1.0 and 1.5 g/kg) can provide immobility for several hours with minimal effects on cardiovascular and respiratory function.  However, the electroencephalogram after urethane administration continues to show spontaneous cyclic and evoked changes that are similar to the electroencephalogram recorded from unanaesthetized animals when they cycle between awake and slow wave sleep. Consequently, the use of urethane as a sole anesthetic for invasive surgical procedures is controversial. Given that we continue to see the use of urethane for non-recovery studies on laboratory animals, there is a need to investigate its anesthetic properties. The potential anesthetic properties of a drug can be evaluated by comparing the test drug with a standard inhalation anesthetic, such as isoflurane. These studies initially use an inhalation anesthetic, at the minimum alveolar concentration (MAC) required to prevent gross purposeful movement in response to a standardized noxious stimulus.

To our knowledge, the effects of urethane on the MAC of any inhalation anaesthetic have not been determined in rats or any other species. The purpose of this study was to determine the effects of urethane on the MAC of isoflurane in adult male rats. We hypothesized that intravenous administration of urethane would dose dependently decrease isoflurane MAC in adult male rat

In this study, the author’s demonstrated that urethane dose-dependently decreases isoflurane requirements to prevent gross purposeful movement under the conditions of our study. The highest dose of urethane was sufficient to provide 100% MAC reduction (when compared with room air samples), which suggests that urethane may be sufficient as a sole anesthetic agent in laboratory rats. 

The author’s carefully point out that urethane is mutagenic and carcinogenic, and represents a hazard for both the patient and the anesthetist, the use of urethane on a routine basis cannot be recommended. With appropriate environmental health and safety measures in place, the author’s findings does support the use of urethane for non-recovery surgical procedures where minimal cardiovascular and respiratory depression are necessary conditions of the experimental investigation. In this study, urethane serum concentrations between 1610 and 2280 mg/mL were sufficient to provide surgical anesthesia.

QUESTIONS: 

1. MAC stands for which of the following:

a. maximum alveolar concentration 

b. minimum alveolar concentration 

c. minimum anesthetic concentration

d. minute alveolar concentration 

ANSWERS:

1. b
Cesarovic et al. Isoflurane and sevoflurane provide equally effective anesthesia in laboratory mice, pp. 329-336

SUMMARY: In veterinary medicine it is very difficult to maintain rodents on total intravenous general anesthetics.  Therefore the usual method of anesthesia employs the use of a hypnotic, analgesic and a muscle relaxant given intraperitoneally or subcutaneously. Problems that can be seen with injectable anesthesia in mice are that they can be too light and that the mortality can be high.  With inhalation anesthesia these problems are not as common.

 Inhalant anesthetics most commonly used are sevoflurane, isoflurane, and desflurane.  Isoflurane is most commonly used in animals (because of price) and sevoflurane is most commonly used in humans.  The advantages of these anesthetics over injectables are: low blood-gas coefficients; rapid induction; short acting; removed from the body in a short time, mostly by respiration.  This experiment was performed to determine which medication is more effective when comparing sevoflurane to isoflurane.

Materials and methods

64, six week old female C57BL/6J

Light/dark cycle 12/12 with artificial light from 0300 to 1500

Group housed in type 3 open-top plastic cages (425mm X 266mm X 150mm, floor area 820 cm2  (single housed 4 days pre- anesthesia  and 4 days post- anesthesia). Day 1 was used for adaptation but for the other 3 days, heart rate, core body temperature, locomotor activity, body weight, and food and water consumption were recorded.

At 10 weeks of age, 16 animals were implanted with telemetric transmitters, which measures  heart rate, core body temperature, locomotor activity, and allowed to convalesce for 6 weeks post-operatively.

All mice underwent the experiments between 16 to 36 weeks of age.  The animals were induced with 100% O2 at 400ml/min plus sevofluorane or isoflurane via induction chamber and maintained via facemask.  The concentration of the anesthetic was measured at the beginning of the anesthesia and then every 5 minutes using a side stream infrared monitoring device.

The 48 non-transmitter mice were used to determine the minimum alveolar concentration (MAC) of both the isoflurane and the sevoflurane.  The MAC for the isoflurane and sevoflurane were 1-3% and 2-4%, respectively.

Anesthesia experiments

Animals were induced with either 5% isoflurane or 8% sevoflurane in an induction chamber.  After two minutes the animals were moved to the nose cone and maintained with either 2.8% isoflurane or 4.9% sevoflurane, both of which are equivalent to 1.5 MAC.  Blunt forceps were used to apply a tail pinch, pedal withdrawal, and abdominal skin pinch to the animal and the reflexes were recorded every 5 minutes as either positive (present) or negative (absent). Respiration was counted during this time.  Anesthesia was discontinued after 50 minutes by removing the nose cone and allowing the animal to breathe room air.

Telemetric data acquisition and analysis: The 16 transmitter- implanted mice were separated into two groups of 8 and assigned to each anesthetic agent.  Data collection consisted of heart rate, core body temperature, and activity which started 3 days before anesthesia and continued for4 days after anesthesia.  The heart rate and the core body temperature were recorded every 5 minutes for 30 and 10 seconds, respectively.  Locomotor activity was recorded continuously and stored at 5 minute intervals.

For the acute anesthetic affects: The mean heart rate and core body temperature were determined by taking each measurement for 4 seconds every 15 minutes for the 50 minutes of anesthesia.   The timeframe of the experiments were between 1500 and 1800 hours.  The long term post- anesthetic effects were calculated separately for day and night and determined by comparing them to the data obtained three days before inhalation of anesthesia. The body weights of the transmitter implanted mice were taken three days before and three days after anesthesia.  The weight was adjusted to not include the weight of the transmitter. Three to four weeks after the MAC was determined the same non- transmitter implanted mice were used to obtain the acid-base balance and blood gas concentration.  The arterial blood was taken at time points 10, 30, and 50 minutes of anesthesia from eight mice per anesthetic per anesthetic and time point.

Results

MAC for isoflurane at 2.8% was 1.85% (+ 0.15%) and for sevoflurane at 4.9% was 3.25% (+ 0.14%).  No motor responses to pedal withdrawal reflex, tail pinch, or abdominal skin pinch were exhibited during these determinations. Animals were immobilized within one minute after being placed in the induction chamber.

Acute Anesthetic effects: For each anesthetic, the heart rate and core body temperature during anesthesia did not differ significantly from the normal values but there was a significant decrease in the respiratory rate from the normal value for both anesthetics.  For both anesthetics the arterial blood analysis showed that the animals were acidotic and hypercapnic at 10, 30, and 50 minutes of anesthesia time. The mice recovered between 1 to 2 minutes after removal from the nose cones.

Post-anesthetic effects:  In the time frame of 0 to 12 hours post anesthesia, heart rate and core body temperature increased when compared to the normal values. Locomotion tended to increase also but wasn’t significant for either anesthetic agent.  Body weights were constant when compared to the normal body weight. Food intake was decreased for both anesthetics three days post anesthesia, whereas water consumption varied greatly.

When both anesthetics were compared the effectivity is equal.

QUESTIONS: 

1. T/F:  Sevoflurane is a more effective general anesthetic in mice than isoflurane.

2. T/F:  Heart rate, core body temperature, and respiratory rate all increased during anesthesia.

3. T/F:  The body weight remained constant during the post- anesthesia period.

ANSWERS:

1. F

2. F

3. T
Goldkuhl et al. Plasma concentrations of corticosterone and buprenorphine in rats subjected to jugular vein catheterization, pp. 337-343

Domain 2: Management of Pain and Distress

Task 2: Minimize or eliminate pain and/or distress

Primary Species: Rats

SUMMARY: The study tested two delivery methods of buprenorphine (subcutaneous and voluntary ingestion) in male Wistar and Sprague-Dawley rats.  The postoperative plasma concentrations of corticosterone and buprenorphine were measured.  The rats received the buprenorphine (orally in Nutella chocolate or subcutaneously) prior to the surgical placement of a jugular catheter, followed by blood sampling during 4 days.  Both rat strains responded in a similar manner, with the exception of body weight, that was reduced in the SC treated Wistar rats.  The plasma corticosterone was higher in the SC-treated rats than in the voluntary ingestion rats in the first 18 hours of the study. Plasma buprenorphine concentration was higher after voluntary ingestion.  Rats had lower stress response and the buprenorphine concentration remained higher in the voluntary ingestion group than in the SC group.

QUESTIONS: 

1. If you are performing a surgical procedure in a rat and want to minimize surgical stress response and the distress secondary to handling what would be a good refined delivery method for the analgesic buprenorphine?

a. Intravenous

b. Subcutaneous

c. Orally via gavage

d. Voluntary ingestion

2. What type of caging would you need in order to house 2-3 rats per cage?

a. Makrolon Type II

b. Makrolon Type III

c. Makrolon Type IV

d. Makrolon Type V
ANSWERS:

1. d

2. c
Seibel et al. Comparison of haematology, coagulation and clinical chemistry parameters in blood samples from the sublingual vein and vena cava in Sprague-Dawley rats, pp. 344-351

SUMMARY: Blood sampling method employed should avoid or minimize stress and injury in laboratory animals. In this study clinical pathology results from samples collected from vena cava vs. sublingual vein (both prior to necropsy) were compared. 46 Sprague-Dawley rats were anaesthetized with isofluorane to collect the blood. The parameters obtained were: red blood cells, haemoglobin, haematocrit, mean corpuscular volume, mean corpuscular haemoglobin, mean corpuscular haemoglobin concentration, red cell distribution width, absolute reticulocytes, percent low RNA reticulocyte ratio, percent middle RNA reticulocyte ratio, percent high RNA reticulocyte ratio, white blood cells, platelet count, mean platelet volume, absolute basophils, absolute eosinophils, absolute lymphocytes, absolute monocytes, absolute neutrophiles, activated partial tromboplastin time and prothrombin time. The most conspicuous finding was that activated prothrombin time was 30,3% less in blood taken from the vena cava than than in the sublingual vein. In conclusion, blood sampling from the inferior vena cava prior to necropsy appears to be suitable and reliable method for terminal blood sampling that reduces stress and injury to laboratory rats in preclinical drug safety studies.

QUESTIONS: 

1. Has isofluorano enough analgesia to do a laparotomy? Y/N

2. Is there other blood sampling techniques? Y/N

ANSWERS:

1. No, we would need analgesic drugs for considering analgesia during a laparotomy.

2. Yes, furthermore these two techniques we can obtain blood from jugular vein, lateral tail vein or by intracardiac puncture (only prior necropsy).
Heimann et al. Sublingual and submandibular blood collection in mice: a comparison of effects on body weight, food consumption and tissue damage, pp. 352-358

Domain 1, Manage Disease Conditions

Domain 4, Animal Care

Primary species-Mus musculus

SUMMARY: These authors wanted to further refine blood collection procedures in mice by comparing two different methods and also determining if either method had behavioral or physiological effects on the animals that might involve welfare or research concerns.

They used 54 female Cd1 mice and divided them into 3 groups-submandibular (SM) with anesthesia, submandibular without anesthesia and sublingual (SL) with anesthesia. They collected blood one time with 5mm GoldenRod lancets and recorded the time taken and number of punctures needed to collect the desired amount of blood (300 ul).  The blood samples that were collected were used for CBC and Chemistry evaluations.  Animals were then allowed to recover and subsequently euthanized via CO2 at 3hr, 2 days and 5 days post puncture for necropsy and histopathology of venipuncture areas.  Body weight and food consumption was monitored for all animals up to time of euthanasia.

The authors found that SM without anesthesia took a mean duration of 44s and necessitated repeat punctures on 7/18 animals, while SM with anesthesia and SL with anesthesia took a mean duration of 23s with 3 repeat punctures and 25s with 5 repeat punctures respectively.  Statistically the only significant factor was anesthesia use or not.  It is important to note that the SM method was done with one person, while the SL was done with two-one to hold animal and collect blood and another to hold the tongue and pull it out of the way.

They also found that SL animals gained weight (+1.2%) following the procedures, while SM lost weight (-1.7% for conscious and -1.8% for anesthetized).

There were slight decreases in CBC parameters in anesthetized animals regardless of puncture method and only slight differences in glucose or amylase levels were seen in SM versus SL animals.

Necropsy and histopathology lesions showed mainly increased levels of hemorrhage or edema +/- necrosis in non anesthetized animals versus anesthetized which authors contributed to struggling during puncture when awake.

The final recommendation was that sublingual blood collection was safe and easy to perform, had minimal effects on the animal’s welfare and physiology and should be used as the blood collection of choice in mice.  The authors also stated that regardless of what technique is used, animals should be anesthetized for improved welfare and quality of blood sample.

QUESTIONS: 

1. What USDA pain classification would both of these blood collection methods fall under?

2. These authors found that submandibular bleeding causes significant damage to lacrimal glands, salivary glands, or mandibular lymph nodes in mice. T/F

3. What is a common concern regarding blood glucose levels when sublingual sampling is used and what did these authors find?

ANSWERS:

1. Category C-animals are not subjected to procedures that involve pain or distress or would require the use of pain-relieving drugs. Routine procedures such as injections and blood sampling from veins that produce only mild, transient pain or discomfort are reported in this category.

2. False-they found no damage to any of these structures.

3. That salivary enzymes would falsely decrease glucose levels. The authors actually found slightly increased glucose levels and they attributed this to anesthesia and the fact that they used a cotton tip to divert the tongue which may have also prevented salivary contamination.

Sasaki et al. Surgical anatomy of the swine face, p.. 359-363

Role Delineation: Domain 6 (Education), Task 2

Species: Primary, Pig (Sus scrofa)

SUMMARY: The surgical anatomy of the miniature pig ‘s face was investigated for the development of tissue engineering applications for oral and maxillofacial surgery. The human platysma muscle is thin and runs vertical to the mandible and covers the mandibular margin, the pig platysma muscle is more extensive and thick, and runs parallel to the mandible and covers the orbital rim.  The marginal mandibular branch of the facial nerve has an upper and lower division, humans don’t have the division.  In order to establish which nerve branch innervated which muscle and tissue, the nerve was stimulated using a nerve stimulator in three anesthetized Clawn miniature pigs.  In humans, the marginal mandibular branch innervates only the lower lip region. In pigs the upper division of the marginal mandibular branch innervates the muscles and tissues in the upper lip and nose region, and the lower division innervates the lower lip region.  In humans, a single mental foramen is present on the lateral surface of the mandible and accessory mental foramina are rarely found. The pig has four mental foramina because the mental nerve comprises four distinct nerves.  The miniature pigs are a suitable animal model for oral and maxillofacial surgery.  

QUESTIONS: 

1. What does miniature pigs lack on the mandibular dental arch when compared to humans?

a. Condylar head

b. Coronoid process

c. Condylar process

d. Mandibular foramen

e. Mental foramen

2. The surgical approach used for the dissection of the minipigs was identical to that used for maxillofacial surgery.  The incision line is preauricular with a retromandibular and a submandibular extension. In human maxillofacial surgery, the incision used for the removal of parotid tumors is called:

a. Modified Clair Incision

b. Modified Blair Incision

c. Modified Briar Incision

d. Modified Cain Incision

3. Humans usually have a single mental foramen while pigs have ______mental foramina and guinea pigs have _____mental foramina. 

a. 2, 3 

b. 4, 6

c. 5, 7

d. 6, 8

ANSWERS:

1. C

2. B

3. B
Wilkinson et al. Behavioral observations of a singly-housed grey short-tailed opossums (Monodelphis domestica) in standard and enriched environments, pp. 364-369
Role Delineation: Domain 4, Task 1

SUMMARY: The grey short-tailed opossum has been used extensively in biomedical research. Adult males are normally housed singly and may spend extensive amounts of time in isolation due to their aggression towards each other. This study compared their behavior of being housed in a standard rat cage and an enriched floor pen. Five male oppossums between 10 and 12 weeks of age where housed for seven days at a time in the two settings and their behavior was filmed during the dark phase. All five animals demonstrated stereotypic behaviors when housed in standard rat cages, but none in the floor pen. Animals in both enclosures became less active as the week came to an end, but especially in the floor pen. These findings suggest that single housing of short-tailed opossums in standard rat caging is detrimental to their welfare. 

QUESTIONS: 

1. Why are male opossums housed singly?

a. Aggression towards each other

b. Possibility of breeding

c. To meet research standards

d. Ease of care

2. T/F This study found that male grey short-tail opossums housed in standard rat caging are in fact less stressed than when housed in floor pens.

3. When were the animals observed to monitor their behavior?

a. light phase

b. dark phase

c. random intervals

d. only while feeding

ANSWERS:
1. A

2. F

3. B

SHORT REPORTS

Krohn and Hansen. Mice prefer draught-free housing, pp. 370-372
Role Delineation Document:

Domain 4: Animal Care    

Primary Species: Mouse (Mus musculus)

One line summary:

Mice do react to draughts but do not seem to be affected by a high number of air changes delivered without draught.

SUMMARY: The aim of the study was to evaluate how mice were affected by different air speeds and air changes in the cage.  Two studies were designed and assessed the effects on mice by the use of preference tests.  The first study used 2 different air speeds (0.5m/s, 1.0m/s), while the second one used 3 different air changes (40, 80 and 120 times/h).  All tests were repeated with and without enrichment.  Two night time and two day time periods were analysed for each mouse on study.


Their results showed that the mice significantly preferred 40 air changes during the night time.  However the number of air changes did not seem to affect the animals’ choice in any of the other tests.  In addition the mice rejected the cages with notable air speeds, which they postulated would have been the cause of any draughts.  In their study they also reported that adding enrichment did not change the preferences.

QUESTIONS: 

1. List 3 reasons why IVC systems are popular in Laboratory Animal Facilities.

2. According to the 1996 Guide for the Care and Use of Animals, what is the guideline for air changes per hour in a secondary enclosure?

3. T/F At night time it is difficult to interpret preference data as animals are awake and exploring all available area.

ANSWERS:

1. IVC systems – protect staff against allergens, good barriers to disease, labor-saving, house large number of animals in small floor space

2. 10-15 ACH

3. T
Tonsberg et al. An updated and simplified method for bile duct cannulation of rats, pp. 373-376

SUMMARY: Bile duct cannulated animals provide important information for pharmacokinetic and metabolic studies. Many different techniques for rats have been described

including: single cannulation and double cannulation with intact enterohepatic circulation. Variations include exteriorization of the catheter through the neck, skull, flank or tail of unrestrained animals. The model described here is a simplified version of the unrestrained single BDC rat model.

Male SD rats were assigned to groups (4 per group) – either bile duct cannulated, underwent laparotomy or no treatment. The BDC procedure involved ligating the transition zone between the proximal bile duct and the pancreas ,cutting a hole above the distal ligature and placing the beveled catheter tip in the bile duct. Two suture ends were tightened around beads fashioned out of feeding tube on the catheter, a second ligature was placed proximally. Distal and proximal suture ends were tied and following in situ placement of the intestine the catheter was ligated to a muscle. The catheter was exteriorized at the neck. Bodyweight and clinical chemistry data was obtained. Body weight was lost in both operated groups but was not statistically significant- they had regained their initial BW 4-5 days post surgery. There was no statistical significance in liver parameters between groups (ALP, ALT, AST) or in Bilirubin.  Bile Flow was continuous and consistent with that reported in previous studies.

Advantages of the method are: less stress for the animal, optional blood sampling, higher throughput.

QUESTIONS: 

1. Previous authors fixed the swivel using metal clips in the skull. In this updated method, the authors:

a. Did not fix the swivel

b. Fixed near the tail base

c. Fixed to the muscle

2. Catheter exteriorization occurred:

a. At the flank

b. At the neck

c. At the skull

3. T/F. There was a statistically significant difference in the liver parameters between operated and control groups.

ANSWERS:

1. c

2. b

3. F

