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OVERVIEW

Narver. Oxytocin in the Treatment of Dystocia in Mice, pp. 10-17
 

Domain 1

Primary Species: Mouse (Mus musculus)

 

SUMMARY: Oxytocin is a neurotransmitter and hormone similar in structure to vasopressin that is made primarily by reproductive tissues. There is one known receptor to oxytocin but the location of these receptors varies by sex and species – hence the diverse responses noted. The role of oxytocin has been extensively studied but not characterized definitively for many reasons. More research is needed. 

Parturition is controlled by different mechanisms across species and the role of oxytocin, steroid hormones, and prostaglandins vary greatly. In addition oxytocin alone does not normally induce preterm labor in any species.  Mounting evidence suggests that prostaglandins are involved more directly than oxytocin in the initiation of labor in many species including the mouse (PGF2 alpha).  Extrapolating medical treatment from other species to mice may be inappropriate due to differences in key mechanisms.  The use of knockout oxytocin mice and oxytocin receptor null mice casts more doubt on the role of oxytocin in mice for parturition because these mice carry and deliver their young normally. However the mothering and the ability to let down mild is impaired. Alternatively, deletion of the gene for Cox 1 (which leads to PGF2 alpha production) in mice prevents parturition.

In mice the inappropriate or unnecessary use of oxytocin can have confounding effects on research (specifically neurobehavioral) and deleterious effects on reproduction (one author notes delayed mouse labor due to maintenance of corpus luteum).  

There are few medical alternatives to treat dystocia. NSAIDS are contraindicated in dystocic mice and other analgesics should be considered. Calcium administration should be done judiciously and not in mice used for research of the cardiovascular system. Prostaglandins, cytokines, and interleukin 1 and 6 have been shown to be effective.  Colony managers should consider the risk of dystocia in their model based on history, strain, and level of inbreeding. IACUC members should consider this beforehand during protocol review and allowances made before experimental work begins.  Euthanasia of even mildly effected mice is advisable since it removes this tendency from the breeding pool. Investigators should rederive congenic mice or backcross their lines when they experience increased levels of dystocia. (See decision tree for management of mouse dystocia in article.) 

 

QUESTIONS: (True or False)
1.
The guinea pig is a more appropriate model for human parturition.

2.
Generally speaking estrogen is responsible for pregnancy and myometrial quiescence.

3.
Oxytocin should be administered IP.

4.
Oxytocin should not be used to treat dystocia where an obstruction exists.

 

ANSWERS:
1.
True - In contrast to mice, maternal levels of progesterone do not fall at term in humans or guinea pigs. 

2.
False - Progesterone is associated with the above findings. Estrogen is thought to precipitate labor through inciting prostaglandin and oxytocin synthesis. 

3.
False - It is best administered SQ, buccal and nasal. IP is contraindicated because it is difficult in gravid mice. In addition oral administration is ineffective because the stomach rapidly destroys the hormone. 

4.
True - If this is done it can lead to titanic uterine contractions, placental separation, uterine rupture and hemorrhage.

 

ORIGINAL RESEARCH

Husbandry
Hutchinson et al. Environmental Enrichment during Rearing Alters Corticosterone Levels, Thymocyte Numbers, and Aggression in Female BALB/c Mice, pp. 18-24
Domain 2: Management of Pain and Distress and 4, Animal Care; Task T2, T2 
Primary Species: Mouse (Mus musculus)
SUMMARY: In this study the effect of environmental enrichment on BALB/c female mice behavior (stereotypic, aggressive, tail wounds), body weight, general health, hair loss, urine corticosterone levels and thymic cell numbers /cell phenotype were studied.  Mice received no enrichments or enrichment materials consisted of compressed cotton pads (Nestlets), or combination of Nestlets, huts and plastic balls (super enrichment) at pre-weaning or adult stages (weanling/adult). The six groups (20 mice/group) were:  none/none, none-nest, none-super, nest-none, nest-nest, nest-super.
Corticosterone:Creatinine Ratios: Stress can lead to corticosterone elevation in feces, serum or urine.  In this study urine corticosterone:creatinine ratios were measured.  Authors chose urinary corticosterone because the method is less invasive (voluntary urination on a plastic surface) and less subject to handling associated stress compared to serum and unlike feces is not subject to microbial metabolism.  Creatinine level was used to normalize for differences in output or concentration of urine.  Corticosteriods have significant effects on immune system, partially through induction of apoptosis in thymic immature T cells (CD4+/CD8+).

Stereotypic behaviors were videoed for 30 minutes within 3-5 hours after beginning of the dark cycle. Stereotypic behavior was defined as periods of repetitive, aimless behaviors lasting more than 10 seconds. Such behaviors included but were not limited to: bar gnawing, a bout of repetitive biting into the bars of the cage lid at a particular spot; jumping, rearing at the cage wall followed by either jumping up and down, or upright ‘running’ with the forelegs against the wall; circling, repeatedly tracing a circle on the cage floor or with forepaws on the cage bars; and

bar wheeling, repeated movement from the cage bars to floor.

Aggressive Behavior: It included biting, chasing, pinning, mounting, and threat postures.

Results: Weanling mice raised with nesting material had significantly higher body weight.  However, three weeks after arrival and at all time points thereafter, differences in body weight between groups were no longer significant.  This indicated the thermoregulatory benefits of the nesting materials.  No significant differences in hair loss or stereotypic behaviors were observed.  Tail wounds were higher in none/none (no enrichments were used pre or post weaning) group. Urinary corticosteroids levels were higher in mice raised on nesting materials.  Mice never received any enrichment materials had the highest total number of the immature lymphocytes. Adult mice that only received enrichment during pre-weaning period (nest/none) also had lower count of immature lymphocytes, indicating that influence of adult condition depended on previous exposure to enrichment.

Conclusion: This study showed that enrichment devices that are as seemingly harmless as nesting materials, even if only provided in the pre-weaning period only, may lead to significant, lasting changes in behavioral, physical, or immunologic measures with the potential to alter research outcomes.

QUESTIONS:
1. Which of the following methods can be used as stress indicators in mice?

a. Level of corticosteroids in urine

b. Stereotypic behavior

c. Immature  (CD4+, CD8+) counts in thymus

d. All of the above

2. What is duration of aimless, repetitive behaviors before it can be considered as stereotypic behavior?
a. 10 minutes
b. 60 minutes
c. 10 seconds
d. 30 seconds
3. T/F. This study showed that use of nesting materials did not have any deleterious effect on mouse physiological or immunological parameters.

ANSWERS:

1. d

2. c

3. F

Turner et al. Oral Gavage in Rats: Animal Welfare Evaluation, pp. 25-30

Primary Species: Rat (Rattus norvegicus)
Domain 3: Research; K1. biomethodology techniques (e.g., collection of blood and other body fluids and tissues; handling and restraint; administration of compounds and treatments); K12. Replacement, Reduction and Refinement techniques

Study Objective:  To determine whether repeated orogastric gavage of aqueous substances in male Sprague Dawley rats negatively affects their welfare as determined by behavior and various physiologic markers associated with chronic stress.

SUMMARY: To assess the above, the investigators allocated rats into 5 treatment groups to assess each step of the gavage process including unmanipulated controls, restraint for procedure, dry gavage, gavage with 5 mL/kg tap water, and pair-housed gavaged group.  Outcome measures included total body weights, feed consumption, chew toy use, results of conditioned place preference testing, fecal corticosterone, and adrenal gland: body weight ratios.

Except for a significant difference between adrenal gland:body weight ratios between controls and dry/single-housed gavaged rats, significant differences in outcome measures were not seen across the various treatment groups.  Authors note that the adrenal gland: body weight ratios seen in this study were within normal range and were interpreted to be insignificant.  In light of these findings the authors determined that chronic orogastric gavage of aqueous substances in rats is readily tolerated and does not negatively affect their welfare.
Additional Information: Conditioned place preference (also known as environmental place conditioning) is a technique commonly used in animal testing to evaluate preferences for environmental stimuli that have been associated with a positive or negative reward. The technique is often used to determine the addiction potential of drugs.  The procedure involves several trials where the animal is presented with the positive stimulus (e.g., food, neurotransmitters or the effects of a drug of abuse) paired with placement in a distinct environment containing various cues (e.g., tactile, visual, and/or olfactory). When later tested in the normal state, approaches and the amount of time spent in the compartments previously associated with the positive stimulus serves as an indicator of preference and a measure of reward learning.

In this study the authors use an anxiolytic drug that only exhibits a weak conditioned place preference, but that can have its motivational valence changed by anxiety or increased stress.  The idea is that if gavage causes stress these rats with have a stronger preference for the chamber associated with the anxiolytic drug.

QUESTIONS:

1.  
Chlordiazepoxide is what class of drug?

a.  
Opioid

b.  
Benzodiazepine

c.  
Antihistamine

d.  
Barbiturate

2.  
How did the authors intend the use of environmental enrichment (chew toy) by the rats to support their hypothesis?

3.  
Fecal corticosterone levels reflect hormonal states occurring in what time frame?

a.  
1-2 hours previously

b.  
3-5 hours previously

c.  
6-8 hours previously

d.  
12-14 hours previously

ANSWERS:
1.  
b.  Benzodiazepine; it is the anxiolytic drug given to the rats in the conditioned place preference test in this study 
2. 
Use of environmental enrichment is decreased in chronically stressed rats.  If no decrease in use was seen between groups, than that would be indirect support that the procedure did not cause chronic stress.

3.  
c.  6-8 hours previously

Management

Clingerman and Summers. Validation of Body Condition Scoring System in Rhesus Macaques (Macaca mulatta): Inter- and Intrarater Variability, pp. 31-36

Domain 1: Management of Spontaneous and Experimentally Induced Disease and Conditions; Task 3: Diagnose disease or condition as appropriate

Primary Species: Macaques (Macaca spp)
SUMMARY: Body condition scoring (BCS) is a subjective, semiquantitative method of assessing body fat and muscle. BCS can be used to assess overall health, production, and dietary management and can be a predictive factor in disease risk and outcome. A valid BCS is clearly described, relevant to the species, shows agreement within and between raters, and is consistent with objective measures. Therefore, the goal of the study was to assess intra- and inter-rater variability of a hands-on assessment of animals, using a scoring system with a scale of 1 to 5 in half units (see figure 1). The study demonstrated high agreement between raters for adult and subadult animals, intermediate for juveniles and the least for infants. Additionally, by scoring all age groups on an ‘as is’ basis over what is ‘expected for the age’, this agreement improved. Intra-rater agreement within one half of a score unit was high. Overall, this study demonstrated a well-described scale that can be applied consistently and uniformly across raters, animals, and facilities. 

QUESTIONS:

1. True or false. The study demonstrated highest agreement between raters for juveniles.
2. Which of these is not a key anatomical site used in BCS palpation? 
a. Hips
b. Spine
c. Pelvis
d. Head
e. Thorax
f. Abdomen
ANSWERS:

1. False

2. D. Head

Health Surveillance

Roble et al. Infectious Disease Survey of Mus musculus from Pet Stores in New York City, pp. 37-41
Primary Species: Mouse (Mus musculus)
 

SUMMARY:  It is commonly recognized that mice sold in pet stores as pets or as food for captive reptiles harbor a variety of infectious agents. However, there is little specific data currently available.  Here, the authors surveyed 18 apparently healthy mice from 6 pet stores in the NYC area.  They performed serology, PCR, parasitology, microbiology, and pathologic screening for parasites (endo and ecto), viral, and bacterial agents on all animals.  In summary, the results were as follows:
Antibodies to mouse hepatitis virus were found in all 18 of the mice evaluated, and 14 of 18 were positive for mouse parvovirus 1 and 2.  Other viruses identified in lower numbers were rotavirus, pneumonia virus of mice, minute virus of mice, and epizootic diarrhea of infant mice.    Parasitology for ectoparasites revealed Myocoptes musculinis (11 of 18 mice) and Myobia musculi (13 of 18 mice).  Endoparasites noted included Rodentolepis nana (9 mice), Syphacia oblevata (7 mice), and Aspicularis tetraptera in one mouse.  Multidrug-resistant β-hemolytic E. faecium, C. piliforme, and P. pneumotropica (all potentially zoonotic) were cultured. Clinical pathology showed no abnormalities overall, except for a relative eosinophilia noted in 6 mice.  This may be attributable, at least in part, to the presence of R. nana in these animals (in contrast, S. oblevata infections do not usually induce eosinophilia in mice). Anatomic pathology showed mild to moderate lymphoplasmacytic colitis or enteritis in several animals. 

All agents detected in these pet store animals could potentially pose a threat to SPF mice, and may even pose a greater risk than feral mice within a facility.  Lab animal personnel who have handled these mice may serve as mechanical vectors into animal facilities or contract zoonotic infection.  Rodentolepis nana is found in mice, rats, and hamsters, and is also the most common cestode infecting humans worldwide.  E. faecium is GI bacteria found in healthy humans and animals, but may also be a potential cause of nosocomial infections in the human population. Additionally, lymphocytic choriomeningitis virus and S. moniliforme are of zoonotic concern, even though all animals in this particular study tested negative.

Only 2% of urban wild mice were positive for mouse hepatitis virus, as compared with 100% of the mice in this study.  Also, pet store mice had higher prevalence of epizootic diarrhea of infant mice, mouse parvovirus, minute virus of mice, mouse rotavirus, and endo/ecto parasites than current reports show in urban mice.  This data reinforces the importance of utilizing appropriate PPE and, if possible, preventing lab animal personnel from having any contact with mice obtained from pet stores.

 
QUESTIONS:
1.
T/F – Syphacia obvelata does not generally cause eosinophilia in mice, but Rodentolepis nana does. 

2. 
Based on the results of this study, which group of animals may harbor transmissible diseases that are more similar to colony mice in a lab animal facility? 

a. 
Urban feral mice

b.  
Pet store mice

3.
Which of these agents is a zoonotic concern? (Choose all that apply)

a. 
R. nana
b.  
E. faecium
c.  
Myocoptes musculinis
d. 
Lymphocytic choriomeningitis

 
ANSWERS:
1.  
T

2. 
Pet store mice

3. 
A, B, and D

 

Anesthesia

Matsumiya et al. Using the Mouse Grimace Scale to Reevaluate the Efficacy of Postoperative Analgesics in Laboratory Mice, pp. 42-29

Primary Species: Mouse (Mus musculus)
 

SUMMARY: The management of pain is of the highest importance in laboratory animal welfare but is complicated greatly by the inability to recognize pain and dissociate it from other sources of distress. In assays featuring presumably longer-lasting pain (hours to weeks), rodents display few if any overt behaviors indicative of ongoing pain. Trough the recently developed Mouse Grimace Scale (MGS) spontaneous pain in mice is quantified according to objective and blinded scoring of facial expressions (using the facial action coding system), as is done routinely for the measurement of pain in nonverbal humans.

In the current study the authors examined the apparent time course of postoperative pain after laparotomy using the MGS and evaluated the efficacy against spontaneous pain of the 4 most commonly used rodent analgesics: the μ-opioid partial agonist buprenorphine; the nonsteroidal anti-inflammatory drugs (NSAID) carprofen and ketoprofen; and the cyclooxygenase inhibitor acetaminophen. The MGS action units were orbital tightening, nose bulge, cheek bulge, ear position and whisker change.

Statistically significant spontaneous pain was present for 36 to 48 h after surgery (and at relatively high levels for 8 to 12 h) and this pain was more intense in the evening. In addition, the authors found that buprenorphine is fully efficacious at recommended doses against early postoperative pain, that carprofen and ketoprofen are efficacious only at doses much higher than those currently recommended, and that acetaminophen is not efficacious. They showed that the dependent measure used here is not affected by analgesic administration itself, and therefore their quantification of pain inhibition by those analgesics is unconfounded.

 

QUESTIONS: (True or False)
1. Pain-relevant behaviors are twitching, back arching, stagger or fall, and writhing 

2. Pain-relevant behaviors can be observed for 24 hours after surgery.

3. Buprenorphine abolished completely facial grimacing at doses of 0.05 and 0.1 mg/kg.

4. The current findings reveal no evidence of analgesia from acetaminophen at doses ranging from 100 to 450 mg/kg.

  
ANSWERS:
1. True
2. False. Pain-relevant behaviors can be observed for 2 to 6 hours after surgery.

3. True

4. True

Valentine et al. Sedation or Inhalant Anesthesia before Euthanasia with CO2 Does Not Reduce Behavioral or Physiologic Signs of Pain and Stress in Mice, pp. 50-57

Domain 4: Animal Care; Task 2: Management of Pain and Distress  
Primary Species: Mouse (Mus musculus)

SUMMARY:  CO2 administration is one of the most common methods of euthanasia for research mice; however, there are concerns associated with pain and stress with the use of CO2for euthanasia.  To test this hypothesis, the effects of premedication with acepromazine, midazolam or saline followed by 20% V/min CO2; or induction with 5% isoflurane followed by >100% V/min CO2 were tested against 100% V/min CO2 for euthanasia of CD1 mice. Premedication with acepromazine or midazolam did not significantly alter behavior but did induce significantly higher c-fos expression in the brain. Furthermore, the use of isoflurane induction prior to CO2 euthanasia significantly increased both behavioral and neuromolecular signs of stress, as determined by ultrasonic vocalizations, behavior analysis, and physiologic analysis.  The data indicate that compared with other modalities, 20% V/min CO2 alone resulted in the least evidence of stress in mice and therefore was the most humane euthanasia method identified in the current study.

 

CO2 stimulates receptors in the nasal mucosa, and pain is associated with this stimulation but this appears to be concentration-related based on responses from human subjects.  Current euthanasia guidelines recommend that the administration of CO2 occurs in a gradual fashion so that the influx of gas fills 20% of the chamber volume per minute.  Canadian Council for Animal Care (CCAC) and the Morris Animal Foundation (MAF) do not consider the use of CO2 alone to be an appropriate method of euthanasia and MAF will not fund projects that propose to use CO2 without premedication.

Overall, the present study demonstrates that premedication with acepromazine or midazolam did not improve CO2 euthanasia. A limitation of the current study is that none of the methodologies used can indicate definitively whether the mice encountered pain or stress–distress. However, taken together our results indicate that, compared with the other readily accepted treatments (isoflurane, premedication) analyzed in this study, 20% V/min CO2 alone is the most humane method of euthanasia for mice.

QUESTIONS:

1.
True or False: Humans and mice have the same CO2 receptors in the nasal mucosa.

2.
Which of the following is the most humane method of euthanasia based on the findings in this article? 

a.
Acepromazine 5mg/kg followed by CO2
b.
Midazolam 5mg/kg followed by CO2
c.
5% Isoflurane followed by CO2
d.
CO2 alone.

3.
True or False: 20% V/min CO2 alone is not considered a humane method of euthanasia in laboratory mice.

ANSWERS:

1.
True

2.
D
3.
False (This is only true according to the CCAC and Morris Foundation)

Ismaiel et al. Using Remifentanil in Mechanically Ventilated Rats to Provide Continuous Analgosedation, pp. 58-62

 
Domain 2: Management of Pain and Distress; Task 2: Minimize or eliminate pain and/or distress; K5: pharmacological interventions for pain and distress and their effects on physiology, including age and species differences for such interventions, and depth and duration of analgesia provided by such intervention.

 

Primary Species: Rat (Rattus norvegicus)
SUMMARY
Objective: This study hypothesized that analgesia-based sedation (ABS) protocol based on remifentanil would facilitate deep sedation of rats undergoing assisted ventilation without compromising the hemodynamic stability, respiratory mechanics, and gas exchange while preserving spontaneous breathing. The purpose of this study was to investigate the feasibility of using remifentanil in an ABS to provide tolerance to mechanical ventilation. 

 

Material and Methods: Five healthy male Sprague –Dawley rats were anesthetized by intraperitoneal injection of pentobarbital (55 mg/kg) to provide surgical anesthesia. After vessel cannulation, all rats received intravenous infusion of remifentanil (4 µg/mL, diluted in saline at 0.4 µg/ kg /min) to maintain sedation and minimize pain and stress during mechanical ventilation. This dose led to no responses fro the rats in response to toe pinch and tail flick stimuli in a pilot study. A complete set of measurements was taken at baseline and after 1 and 5 h. The parameters measured included hemodynamics (mean arterial pressure, cardiac output, temperature, and heart rate) and respiratory mechanics (tidal volume, respiratory rate, and minute ventilation).  

 

Results: The hemodynamics and respiratory stability were preserved in all rats receiving continuous positive airway pressure by means of a tracheostomy tube. Similarly, gas exchange remained stable throughout the duration of ventilation. 

 

Discussion and Conclusion: This study was unable to study the previously reported effects of hyperalgesia after remifentanil use.  In conclusion, this study demonstrated that a continuous intravenous infusion of remifentanil provides sufficient analgosedation of laboratory rats for tolerance of minimally painful procedures such as mechanical ventilation. This protocol with remifentanil was effective for mechanical ventilation with assisted spontaneous breathing without compromising hemodynamic stability, respiratory mechanics, or gas exchange.

QUESTIONS:
1. True or False. An initial intraperitoneal dose of sodium pentobarbital provides approximately 60 to 120 min of anesthesia.

2. 
ABS means:

a. 
Hypnosis-based sedation
b. 
Anesthesia based-sedation
c. 
Analgesia based-sedation

d. 
Constant rate infusion anesthesia
e. 
All of them are true
3. 
True or False. Opioids are administered parenterally, intravenously, orally, and even intrathecally in laboratory animals.

4. 
In ABS, analgesics are used to: 

a. 
To maximize comfort
b. 
To minimize distress
c. 
To provide deep sedation simultaneously
d. 
All of them are right
5. 
Which factors should be considered when administering sedatives to laboratory animals? 

a. 
Experimental time course
b. 
Drug delivery system chosen for the type of experimental procedure
c. 
Animal size
d. 
All of them are factors
 

ANSWERS:
1. 
True
2. 
b
3. 
True
4. 
d
5. 
d
Leyden and Hanneman. Validity of the Modified Richmond Agitation-Sedation Scale for Use in Sedated Mechanically Ventilated Swine, pp. 63-68

Primary Species: Pig (Sus scrofa)
SUMMARY: The authors investigated the Richmond Agitation-Sedation Scale (RASS), often used for human ICU patients, in a modified version adapted for porcine to assess content validity of sedation in mechanically ventilated patients.  In the human ICU, sedation scales such as the RASS typically are used by nurses to guide sedation in mechanically ventilated patients. Although sedation assessment tools have been developed for use in veterinary patients, the authors were unable to obtain a sedation assessment scale with established validity or reliability for use with animals.  The modified RASS includes descriptors specific for swine and having a valid and reliable scale for assessing level of sedation would facilitate appropriate sedation management in a porcine intensive care unit (ICU) model. A content validity assessment form was developed with 4 items and 5 response choices to assess the modified RASS for relevancy, sufficiency, clarity, and representativeness. The modified RASS and content validity assessment form were emailed to 23 veterinarians with experience in the care of swine or other large animals; participants judged the extent to which the modified RASS is valid for assessing sedation in mechanically ventilated critically ill swine. The criterion for acceptable validity evidence was a content validity index (CVI) of 0.80 or greater. Eight (67%) of 12 veterinarians who responded to the invitation to participate completed the assessment form. The CVI varied from 0.50 to 0.88; scale CVI was 0.66. Because these values did not meet the a priori criterion, the authors concluded that the modified RASS does not have sufficient evidence of content validity for use with swine. 
QUESTIONS:
1. Pigs can be maintained in an ICU for as long as ______ days?

a. 5 days

b. 3 days

c. 7 days

d. 10 days

2. True or False: The Richmond agitation-sedation scale (RASS) was found to be an excellent model for evaluating sedation in mechanically ventilated swine ICU models?

ANSWERS:
1. C

2. False

Experimental Use
Jacobsen et al. Postsurgical Food and Water Consumption, Fecal Corticosterone Metabolites, and Behavior Assessment as Noninvasive Measures of Pain in Vasectomized BALB/c Mice, pp. 69-75

SUMMARY: The authors set out to investigate three non-invasive parameters that could give a reliable indication of pain and stress in mice undergoing either anesthesia alone or anesthesia with vasectomy. They used two groups of eight male BALB/c mice and measured: 1) body weight, food and water intake 2) fecal corticosterone metabolites (FCM) and 3) changes in behavior. All animals were anesthetized with isoflurane and maintained for approximately 15 to 20 minutes. Vasectomy was carried out using an abdominal approach. The first two parameters above were recorded 3 days before and 3 days after anesthesia/surgery and behavioral changes were recorded at 1, 2, 4 and 8 hours after recovery of consciousness. Evaluation of behavioral changes was based on an ethogram consisting of 16 behavioral categories, comprising "states" (e.g., groom, eat, drink, climb...) and "events" (e.g., twitch, writhe, back arching, abdominal press...).

The authors found that food and water consumption, together with defecation, were reduced postoperatively in the vasectomised mice when compared to the ones given anesthesia only. Fecal corticosterone metabolites were elevated the first day after anesthesia in the control group but not in the vasectomised group. Behavioral changes indicative of pain were only seen in the vasectomised animals. They concluded that food and water consumption and pain-related behaviors, but not FCM, can be useful parameters for assessing pain and stress in vasectomised mice.

QUESTIONS:
1.
Which of the following signs is NOT associated with abdominal pain in mice?
a.
Writhe

b.
Abdominal press

c.
Increased grooming

d.
Twitch

2.
Increased levels of corticosterones in serum, feces and urine can be the direct result of               activation of what physiological system?

a.
HPA axis

b.
Spinal cord receptors

c.
Aldosterone/vasopressin system

d.
Loop of Henle

3.
What is the usual unit measure for fecal corticosterone metabolites in rodents?

a.
Milligrams (total or per gram of feces)

b.
Nanograms (total or per gram of feces)

c.
Picograms (total or per gram of feces)

d.
Grams (total or per kg of feces)

ANSWERS:
1.
c.
Increased grooming

2.
a.
HPA axis

3.
b.
Nanograms (total or per gram of feces)

Robinson et al. Suprapubic Bladder Catheterization of Male Spinal-Cord-Injured Sprague-Dawley Rats, pp. 76-82

SUMMARY

Aim: Rat spinal-cord–injured (SCI) models are widely used to study pathologic mechanisms that may contribute to sensory and motor dysfunction in humans. Spinal cord lesions thereby may affect organs other than the spinal cord, i.e. liver, intestine, lung, bladder, and kidneys, also by applying certain treatment regimens. The present study therefore investigated whether suprapubic bladder catheterization of male SCI Sprague–Dawley rats may contribute to kidney and bladder lesions, which has been described previously in models where bladders of SCI rats were expressed manually. 

Background: Frequently observed symptoms in rat kidneys after SCI include acute inflammatory responses, reduced space in the renal tubules and collapse of Bowman space, renal tubular degeneration and glomerular dysfunction. In addition hypertrophic changes in the bladder wall including transitional epithelial hyperplasia, degeneration of the lamina propria, and an increase in the tunica adventia layer have been reported previously. Detrusor–external sphincter dyssynergia may lead to urinary retention after SCI. In the majority of previously described models urinary bladders were expressed manually 2 or 3 times daily.

Methods: In the present study authors compare histology findings of kidneys and bladders of SCI rats with and without suprapubic bladder catheters with those of controls. In addition, renal function was evaluated by measurement of BUN, creatinine, and urine protein levels at 0 and 72 h after SCI and compared with control values.

Results:

Gross & Histological Appearance Of Urinary Bladders: 3 of 6 rats that underwent SCI and catheter implantation developed distended urinary bladders containing 0.5-2ml urine. Catheters were positioned against mucosa and were partially blocked. The other 3 rats of this group had less distended bladders containing less than 1ml urine. The bladders of all 4 of the SCI-only rats were distended and contained between 1 and 3ml urine, whereas bladders of control rats were normal in appearance and contained less than 1ml urine. Histologically, the urinary bladders of control rats were normal with no edema or inflammation. In rats that underwent SCI only, the bladders had moderate edema and a multifocal infiltrate consisting primarily of neutrophils within the submucosa and muscularis layers. The bladders of rats that received SCI and catheters exhibited focal moderate to marked edema in the submucosa of the bladder wall, with marked, diffuse, chronic, active inflammation that extended from the submucosa into the muscularis. In addition, mild hemorrhage was present in the submucosa and mucosa of the bladders in both groups that underwent SCI.

Gross & Histological Appearance Of Kidneys: Kidneys from rats in both groups that underwent SCI were grossly larger than those from control rats. The renal pelvis in kidneys from each of the SCI rats was dilated compared with those of control rats. All rats that underwent SCI without implantation of bladder catheters developed hydronephrosis and various amounts of tubular nephrosis in the renal medulla. The kidneys of rats with SCI and bladder catheters had similar pathologic changes. The kidneys of SCI-only rats had moderate to marked dilatation of the collecting tubules, with degeneration, necrosis, and loss of tubular epithelium. The kidneys of rats that underwent SCI and catheter implantation displayed numerous areas in the renal medulla where collecting tubules were dilated with loss, flattening, or degeneration of tubular epithelium. No inflammatory cell populations were identified in the kidneys of either of the groups of operated rats, and the cortexes of these kidneys appeared normal.

Comparison Of BUN, Creatinine, And Urine Protein Levels: Compromised renal function was reflected in the rise in BUN in blood samples collected from both groups of rats with SCI and in the increase in creatinine in rats with catheters at 72 h after SCI. Changes in creatinine for control rats were significantly different at the 0- and 72-h time points, but both values were within the normal range for rats. Given that neither BUN nor creatinine values were abnormal at either time point in control rats, kidney damage was considered to be an unlikely cause of the increased creatinine values at 72 h in this group; previous study of creatinine excretion revealed variation in the levels excreted throughout the day in normal rats. Creatinine values at 72 h were significantly higher than baseline values in SCI rats with catheters and were outside the normal range. In addition, the mean creatinine value at the 72-h time point was higher in these rats than in the other 2 groups. Urine protein levels were not significantly different between the 2 time points in any group.
Discussion/Conclusion: Overall, kidney histopathology did not support the hypothesis that passive continuous drainage of the bladder in male SCI rats would attenuate hydronephrosis in these rats. In addition, serum BUN increased significantly in both groups of SCI rats, and creatinine significantly increased after surgery in SCI rats with catheters compared with control rats. This result indicated that mild renal dysfunction developed despite fluid therapy in SCI-only rats and fluid therapy plus bladder catheterization in catheterized SCI rats. The change in bladder compliance may have led to an inability of the bladder to generate the necessary force to void urine through the small diameter of the implanted catheter. In addition the catheters in 4 of the 6 rats in the group were obstructed to various degrees by crystals, blood clots, or a combination of both.

The authors therefore concluded that in male SCI rats, passive continuous drainage of urine cannot easily be accomplished by suprapubic bladder catheterization. Consequently the preferred method for emptying the bladder, manual expression 2 or 3 times daily should continue to be included in the postoperative care procedures for SCI rats.

QUESTIONS:
1.
Risks of expressing urinary bladder manually?

2.
Possible impact of SCI cranial to lumbosacral level on micturition?

3.
Alternative methods for suprapubic bladder catheterization?
ANSWERS:
1.
Manual expression of the bladder may cause vesicoureteral reflux by allowing retrograde flow of urine to the ureters and renal pelvis, possibly resulting in damage of renal medulla.

2.
SCI in this region may cause a loss of voluntary micturition that may be attributable to detrusor–external sphincter dyssynergia.

3.
Transurethral bladder catheterization may be an alternative in the female rat (challenging in males due to flexure of urethra over pubic bone)

Ascher et al. Assessment of Xylazine for Euthanasia of Anoles (Anolis carolinensis and Anolis distichus), pp. 83-87

Tertiary Species: Reptiles and Amphibians
SUMMARY (ARTICLE ABSTRACT): Intracoelomic (IC) injection of xylazine was evaluated as a chemical euthanasia method for Anolis lizards (Anolis carolinensis or Anolis distichus). Lizards were allocated into 5 groups of 10 animals each. Each group was euthanized by one of these methods: 10 mg xylazine (100 mg/mL) IC; 10 mg xylazine and 0.5 mg acepromazine (10 mg/mL) IC; 10 mg xylazine IC followed by intracardiac injection of 0.1 mEq KCl (2 mEq/mL) once heart beats were no longer discernable by Doppler; 500 mg/kg 1% NaCO3-buffered MS222 solution IC followed by IC injection of 0.1 mL unbuffered 50% (v/v) MS222 solution (experimental groups); and 1.95 mg sodium pentobarbital, diluted 1:10 in sterile water (38.9 mg/mL) given IC (control group). Compared with those given sodium pentobarbital or MS222, lizards euthanized by using xylazine showed prolonged persistence of purposeful movement after cardiac arrest. MSS22, as found in a previous study, is an acceptable alternative to sodium pentobarbital, with shorter time to cessation of heartbeats and a similar time to cessation of purposeful movement. Therefore, xylazine is not an acceptable alternative euthanasia agent for use in anoles

QUESTIONS:
1. Which of the following methods is not an acceptable alternative to sodium pentobarbital for euthanasia of lizards?
a. MS222

b. Xylazine
c. Both 
2. Why Xylazine is not an acceptable alternative to sodium pentobarbital for euthanasia of lizards?

a.  
Because Xylazine causes slow cessation of heartbeats

b.  
Because the lizards showed prolonged persistence of purposeful movements
c. 
Because Xylazine causes tissue irritation when administered extravascularly
ANSWERS:
1.
b

2.
b

Summers et al. Validation of a Body Condition Scoring System in Rhesus Macaques (Macaca mulatta): Assessment of Body Composition by using Dual-Energy X-ray Absorptiometry, pp. 88-93

Domain 1; Task 1; K2

 

Primary Species: Macaques (Macaca spp)

 

SUMMARY: The article seeks to validate a subjective body condition scoring system for macaques using the DEXA as an objective assessment of body fat.
INTRODUCTION

· Body condition scoring (BCS) is a subjective semiquantitative method of assessing body fat and muscle by palpation of key anatomic features. 

· A previously published BCS system for rhesus macaques (Macaca mulatta) uses a scale comprising both whole and half units, in which the midrange represents optimal body condition (3.0), lower values represent emaciated to lean conditions (1.0 to 2.0), and higher values (4.0 to 5.0) indicate excessive body fat. 

· A valid BCS system is well described, relevant to the species, has agreement within and between raters, and is consistent with objective measures. 

· The authors seek to correlate the subjective BCS assigned during physical exam with percentage body fat as determined by dual-energy X-ray absorptiometry (DEXA). 

METHODS
· Adult rhesus monkeys from an indoor-housed breeding colony were evaluated by the veterinary staff and assigned to 1 of 9 BCS score groups to give a minimum of 6 animals in each group. 

· DEXA was used to obtain objective body composition measurements for macaques in each BCS group. 

RESULTS
· Animals in the ‘optimal’ BCS group (3.0) had 25% body fat on average. 

· Each full unit change in BCS was associated with an approximate 10% change in body fat percentage for macaques in the 2.0-to-5.0 BCS range. 

DISCUSSION
· The current study shows that the previously described BCS system for rhesus monkeys is valid for adult animals, independent of sex and age and over a wide weight range. 

· Absolute body fat in animals with BCS of 1.0 or 1.5 may be too low for accurate assessment by DEXA.

 
QUESTIONS

1. In rhesus macaques, dual-energy X-ray absorptiometry may be used to accurately determine body fat at what body condition score ranges (on a scale from 1.0-5.0 with 0.5 increments)? 

a. 
Between 1.0 and 3.0
b. 
Between 1.0 and 5.0

c. 
Greater than 1.5 only

d. 
Less than 4.5 only

2. 
A widely used body condition scoring system for rhesus macaques was found to be valid for which of the following?

a. 
Adult females only

b. 
Adult males only

c. 
Both male and female juveniles

d. 
Both male and female adults

 

ANSWERS

1. 
c

2. 
d

        

Fong et a. Thromboelastography Values from Pigtail Macaques (Macaca nemestrina): Effects of Age and Sex, pp. 94-100
 

Domain 3: Research; Task T3: Design and conduct research
Primary Species: Macaques (Macaca spp)
 

SUMMARY: Thromboelastography is a clinical laboratory test that measures the viscoelastic properties of clotting whole blood to assess global hemostasis. Although developed more than 60 y ago, it was used only rarely in human medicine until the 1980s due to the development and use of other assays (PT, aPTT, fibrinogen level, d-dimer concentrations) to monitor coagulation.  Thromboelastography provides a more accurate representation of coagulation than PT or PTT; PT and aPTT are performed on platelet-poor plasma and thus measure secondary hemostasis only, which involves the activation of coagulation factors leading to cross-linked fibrin formation. In contrast, thromboelastography is performed on whole blood and measures both secondary hemostasis and the platelet aggregation component of primary hemostasis, which allows the identification of hypocoagulable, hypercoagulable, and hyperfibrinolytic states.  The lack of standardization of thromboelastography methodology has limited widespread implementation, but its use to monitor coagulation during complex surgeries (e.g., liver transplantation and cardiac bypass) has increased recently, and it is now used often to assess hypocoagulability, hypercoagulability, and hyperfibrinolysis, to monitor anticoagulant therapy and platelet disorders, and to guide transfusion decisions in humans. With technologic advances and the test’s reemergence in human medicine, its utility in veterinary medicine is being explored, with promising potential application in detecting hypercoagulability in animals with disseminated intravascular coagulation, neoplasia, parvovirus, or immune-mediated hemolytic anemia, and possibly predicting postoperative thrombosis. The effects of age and sex on thromboelastography are unclear; human studies have reported significant effects of age and sex on thromboelastography more often than have animal studies, but few publications are available about thromboelastography in the nonhuman primate and laboratory animal literature. Using rotational thromboelastometry (RoTEM), the authors sampled 50 pigtail macaques (Macaca nemestrina) to determine whether age or sex influence thromboelastography values, and to define reference intervals for thromboelastography parameters in pigtail macaques. 

 

Typical thromboelastography parameters include both measured variables and calculated values:

Measured Variables: 

· Reaction time (R): the time (in minutes) to initial clot formation

· K time (K): the time (in minutes) from R to a standardized spread of 20 mm on the thromboelastography tracing

· α angle (α): a measure of the rate of clot formation, created by the maximum tangent to the tracing

· Maximum amplitude (MA): the maximal width of the thromboelastography tracing, a measure of clot strength 

· Lysis 30 (LY30): the percentage of clot lysis at 30 min after MA 

Calculated Values: 

· Clot strength (G): 

· Coagulation index (CI): 

Results for the study population showed that of the 5 measured variables and 2 calculated values produced by thromboelastography, sex had a significant effect only on the lysis-30 parameter, which also showed significant interaction between age and sex; values increased with age in male macaques but decreased with age in female macaques. From a comparative medicine standpoint, the tested macaques had higher LY30 and CI reference values compared to human reference ranges.  Due to the lack of research about thromboelastography in nonhuman primates and the diverse methodologies employed, the authors recommend that each institution establish its own reference values.

 

QUESTIONS:

1. 
Which coagulation monitoring method measures both secondary hemostasis and the platelet aggregation component of primary hemostasis?

a. 
PT assay

b. 
aPTT assay

c. 
Fibrinogen level assay

d. 
d-dimer concentration assay
e. 
Thromboelastography

2. 
Which coagulation monitoring method is performed using whole blood?

a. 
PT assay

b. 
aPTT assay

c. 
Fibrinogen level assay

d. 
d-dimer concentration assay
e. 
Thromboelastography 

3. 
In this study, for which thromboelastography parameter was sex a significant factor?

a. 
Reaction time (R)
b. 
K time (K)

c. 
Lysis 30 (LY30)

d. 
Clot strength (G)
e. 
Coagulation index (CI)

4. 
For this study, which of the following statements is true? 

a. 
LY30 values increased with age in both male macaques and female macaques
b. 
LY30 values decreased with age in male macaques and female macaques

c. 
LY30 values increased with age in male macaques but decreased with age in female macaques

d. 
LY30 values decreased with age in male macaques but increased with age in female macaques

 

ANSWERS: 

1.
e. Thromboelastography 

2. 
e. Thromboelastography

3. 
c. Lysis 30 (LY30)

4. 
c. LY30 values increased with age in male macaques but decreased with age in female macaques 

