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Paluch et al. Developmental and Behavioral Effects of Toe Clipping on Neonatal and Preweanling Mice with and without Vapocoolant Anesthesia, pp. 132-140
Primary Species: Mouse (Mus musculus)
Domain 2: Management of Pain and Distress

 

SUMMARY:  Toe clipping is the amputation of individual digits of the fore- or hind-paw for purposes of identification or for the collection of nucleic acid for genotyping when other methods are not possible or sufficient.  The practice of toe clipping in juvenile mice has generated concerns for the potential to cause pain, suffering and distress.  There is no international or national consensus on the best age and amount of digit to remove.  The current paper measured the developmental and long-term behavioral effects of toe clipping at post natal day (PND) 7 and 17.  They hypothesized that clipping at PND 17 would be no more detrimental to the development and long-term behavior of mice than that done at PND 7.  Vapocoolant as a method of pain reduction was also evaluated.  C57BL/6J mice were purchased or bred in house.  A preliminary study of toe ossification and innervation at PND 7,10,12,14, 17 and 21 was conducted.  Toe amputation was at the midsection of the proximal phalanx.  
Groups were as follows:  

· Group 1 PND7 and PND 17, manual restraint.  

· Group 2 PND 7 and PND 17, vapocoolant and manual restraint.  

· Group 3 untreated controls, manual restraint and toe clip simulation. 

· Group 4 vapocoolant controls, manual restraint, vapocoolant, and toe clipping simulation.  

Evaluation of condition, neurological development, behavior, and post mortem analyses of paws were performed.  Vapocoolant caused the toes to adhere to each other, caused mice to vocalize and struggle more than non vapocoolant mice, and caused limb withdrawal and abnormal walking behavior (regardless if clipped or not).  They concluded that vapocoolant cannot be recommended due to its harmful effects and toe clipping at PND 7 or 17 does not significantly affect the long-term welfare of mice.  

 

QUESTIONS
1.  
At what PND was the cartilage present at PND 7 found to be completely ossified? 

2.  
True or False. In the current study, the authors concluded that stress in the mice appeared to result from handling rather than the toe amputation.  

3.  
Vapocoolant treated, toe clipped mice showed _____ in comparison to non- vapocoolant toe clipped mice. 

a. 
More vocalization

b. 
More struggling when handled during the procedure

c. 
More bleeding, erythema and swelling of the toe post procedure

d. 
All of the above

4.  
What phenomenon may cause vapocooled wounds to bleed profusely? 

ANSWERS
1. 
PND 10
2. 
True 

3. 
d. All of the above
4. 
Cold-induced vasodilation

Rivard et al. Lack of Fear Response in Mice (Mus musculus) Exposed to Human Urine Odor, pp. 141-145
Domain 1:  Management of Spontaneous and Experimentally Induced Diseases and Conditions
Primary Species:  Mouse (Mus musculus)

SUMMARY: This study was conducted to assess the effect of human urine odor on fear response in mice.  Authors were interested in exploring whether human odorants are a potential source of fear, anxiety, and stress in mice (which can confound research and have deleterious effects on animal welfare).  Authors predicted human urine would generate the most extreme behavioral responses.  Mouse behavior was assessed by using a modified shuttle cage to record various parameters of mouse exposure to odorants.  Mice were videotaped, as well as observed by a trained observer for various fear behaviors (freezing; attempts to escape and avoidance; etc.).  Mice showed no fear response to human urine or DMSO (diluent for 2,4,5-trimethylthiazoline).  MIce did show fear responses to 2,4,5-trimethylthiazoline (a synthetic analog of red fox feces).
  
 Explanations for lack of response to human urine could involve the following:  humans are not natural predators of mice; mice have been domesticated by humans; mice may have been well socialized by humans as pups; perhaps the urine odor did not elicit a strong enough response to be detected by the means (subjective scoring) used in this study.  Authors want to pursue further studies to address other types of human secretions (dander, saliva, sweat).
QUESTIONS

1.  
Which are standards / stipulations imposed in the Guide to improve animal welfare?
a.  
Limits on the number of mice that can be housed together.

b.  
Appropriate environmental enrichment procedures.

c.  
Minimal frequency of cage changes.

d.  
Recommendations for group housing.

e.  
All of the above.

2.  
Which is / are behavioral changes that mice use to respond to predator cures?

a.  
Grooming                                    
b.  
Avoidance                                   

c.  
Freezing 

d.  
b and c

3.  
Which type of human secretion was used in this study to determine a fear response in mice?

a.  
Saliva                                           

b.  
Sweat                                           

c.  
Dander

d.  
Urine

4. 
Why was the above  (#3 answer) type of secretion used? 
ANSWERS        

1.  
e          
2.  
d        
3.  
d        
4.  
It would most likely generate the most extreme behavioral responses
Ferrechia et al. Intracage Ammonia Levels in Static and Individually Ventilated Cages Housing C57BL/6 Mice on 4 Bedding Substrates, pp. 146-151

Primary Species:  Mouse (Mus musculus)

Domain 4: Animal care

SUMMARY:

Introduction: The authors studied the effects of various bedding substances on ammonia levels in modern individually ventilated cages (IVC) or static-cages to determine appropriate cage-changing intervals. Increased ammonia levels are detrimental on the health of laboratory animal. Even though most of them are subclinical, they still represent variables affecting research results. 

Materials and Methods: The authors evaluated 4 similar beddings: 1/4 inch irradiated corncob, reclaimed wood pulp (RWP), aspen wood chips and recycled newspaper. Female C57BL/6 mice from Jackson Laboratory were used, 5 animals per cage, 5 cages per type of bedding. Static-cage experiment: 75 inches2 cages with microisolation tops. Static-cages were not opened during the 7 days of study. IVC experiment: 82 inches2 ventilated polysulfone cages with 60 air changes per hour. IVC cages were not opened during the 14 days of study. Ammonia was measured daily by using a chip measurement system. 

Results: Static-cage experiment: RWP had higher ammonia levels than the other beddings. 

IVC experiment: during the first week of study ammonia levels were undetectable in all cages. During the second week RWP had higher ammonia levels than the other beddings.

Only mice housed with RWP in static-cages demonstrated marked nasal pathology on day 7. All static-cages mice housed on RWP demonstrated generalized epithelial necrosis in the nasal cavity.

Discussion: The non RWP bedding substrates offer the potential for once-weekly cage change although RWP requires more frequent changes. The data from IVC was less definitive given that ammonia levels were relatively low, although nasal edema was evident in several mice bedded on RWP in IVC. This finding may be the result of higher ammonia levels in the latrine sites in these cages. Although nasal pathology can be due to other causes, they believe that the results are due to ammonia. Further studies are necessary to confirm this hypothesis.

Ammonia standards have not been established for rodent caging. The National Institute for Occupational Safety and Health standard for humans (25 ppm) is set as an 8 hour time-weighted exposure limit. However, there is a disagreement between authors to use the same level for rodents. Intracage ammonia levels are influenced by several factors including sex, strain, age of the animals, number of animals in the cage, temperature, humidity, number of air changes per hour, and amount and type of bedding substrate used. The conditions in the study are considered midlevel ammonia exposure under standard husbandry conditions.

QUESTIONS
1. 
Ammonia exposure limits have not been established for laboratory rodents.

2. 
The age of the animals housed in a cage does not influence intracage ammonia levels.

3. 
No main differences are found between different substrates regarding ammonia levels.

4. The scientists agree in using the ammonia standards established for humans in rodent's experiments. 

5. 
Even when levels of ammonia are not excessively high, mice can present mild airway insult.

ANSWERS
1. 
True

2. 
False

3. 
False

4. 
False

5. 
True

Heiderstadt et al. Communal Nesting Increases Pup Growth But Has Limited Effects on Adult Behavior and Neurophysiology in Inbred Mice, pp. 152-160

Primary Species: Mouse (Mus musculus)  

 

SUMMARY: This study compared the effect that communal nesting (CN) versus single-nesting (SN) had on pup growth rate, adult behavior, and neurophysiology in the following inbred strains:   C57Bl/6J, 129x1/SvJ, and DBA/2J.   Those in the SN group had litters that consisted of 5 to 7 mixed-sex pups, with an average of 5.8 per cage.  For CN litters, 3 dams with viable litters of at least 4 pups were placed together.  A total of 15 to 19 mixed-sex pups (average of 17.5 pups per CN cage with the dam: pup ratio being 1: 5.8).  There were two experimental groups.  Experiment 1 was with synchronized birth with the dams being housed individually until after parturition at which time they were placed in communal cages within 48h of birth.  Dams in experiment 2 were placed in communal cages several days prior to parturition.    

 

For the CN and SN groups, 2 male weanlings were randomly chosen from each cage and housed together as “sibling” pairs until the start of the Lashley maze testing, from which time point they were housed individually until the end of the experimental period.  Body weights were recorded on day 62.  Behavioral testing included the sequence of social interest (SIT), elevated plus-maze (EPM), Holeboard (HB) and Lashley III maze (LM) tests.   Behavioral testing began at approximately 90 days of age with the SIT test.   SIT test was test day 1,  EPM test was performed on day 5, HB test on day 7, and LM test on days 13 to 17.  

 

Birthing weights did not differ significantly between the SN and CN groups, but there was a strain difference in weights at birth, with D2 pups weighing significantly less than B6 pups.  B6 mice weighed significantly more at weaning.  When data was analyzed using litter means as the unit of analysis, it was confirmed that CN mice weighed more at weaning than the SN mice in experiment 1.  Because of the range of birthdates in the CN litters in experiment 2, the weaning weights of CN and SN mice were not compared.  

 

There was neither difference in weight nor mortality in the CN versus the SN mice.   For the SIT test, which is used to evaluate the tendency of a mouse to either investigate or avoid an unfamiliar mouse while not allowing direct contact, there was no difference found between the SN and CN groups.  The EPM test also showed no significant difference between the SN and CN mice in the amount of time spent or entries made into closed or open arms.  The HB and LM tests showed no significant differences between either the CN groups or the SN groups.

 

The findings of this study support that housing multiple dams with litters in a communal cage environment does not adversely affect pup welfare and may have beneficial effects.    The authors also found that the communal cage environment did not adversely affect behavioral testing.  The authors cautioned, though, that communal nesting may have undesired effects, such as potentially causing increases in intracage humidity and ammonia levels.   However they concluded that provision of CN opportunities should be considered when housing breeding females and litters.

 

 

QUESTIONS
1. 
This test evaluates exploratory behavior.

a. 
EPM test

b. 
SIT test

c.  
HB test

d. 
LM test

2. 
This test is used to evaluate anxiety related behavior in a novel environment.

a.
EPS

b. 
SIT

c.
HB

d.
LM

3.  
According to the 8th edition of the Guide recommendations for mice, a female plus litter should be provided with how much floor space?

a. 
51 in2
b. 
60 in2
c.
45 in2
d. 
65 in2
  

ANSWERS 

1.
c   
2. 
a    
3. 
a
Turner et al. Effects of Single Compared with Pair Housing on Hypothalamic–Pituitary–Adrenal Axis Activity and Low-Dose Heroin Place Conditioning in Adult Male Sprague–Dawley Rats, pp. 161-167

Domain 3: Research; Domain 4: Animal Care
Primary Species: Rat (Rattus norvegicus)
SUMMARY: This study examined the effects of social environment (pair vs. single housed) on SD rats on fecal corticosterone and on the rewarding properties of heroin using conditioned place preference (CPP).   Rearing rats in physically and socially enriched environment can affect reactivity to stressors. In this study, single housed rats demonstrated a heightened sensitivity to the stimulatory effects of heroin, indicating that social isolation may facilitate the development of addictive behaviors. In addition chronic housing of rats, both singly and in pairs, leads to blunting of circadian variation of corticosterone excretion. The limited availability for exploration and activity in normal laboratory housing conditions may underline normal physiologic processes and HPA axis function. 

QUESTIONS
1. 
What is the normal pattern of corticosterone release in mammals in t=a 24 hour period?

2. 
Single housing of rats is reported to have which of the following effects:

a. 
Increase baseline anxiety

b. 
Increase exploration

c. 
Increase locomotion

d. 
All of the above

ANSWERS
1. 
Glucocorticoids are released in pulsatile bursts throughout the day, with increased release during the most active period of the day for that species. 

2. 
d
Cloutier et al. The Social Buffering Effect of Playful Handling on Responses to Repeated Intraperitoneal Injections in Laboratory Rats, pp. 168-173

Domain 2: Management of pain and distress
Primary Species: Rat (Rattus norvegicus)

SUMMARY: Handling for veterinary and experimental medical procedures, such as injection, blood sampling, and ear notching, may be stressful for small animals, especially if repeated for several days. Habituation of animals to handling is recommended so that routine handling is not associated with aversive experiences. Friendly social contact between animals can help to buffer them against aversive events. Tickling as a form of interaction with rats has been shown to produce a positive motivational state, and to be actively solicited by the animals. The authors hypothesized that tickling decreases stress associated with repeated exposure to aversive medical procedures in adult laboratory rats, especially when accompanied by prior tickling experience during the juvenile period. Rats either received or did not receive tickling habituation during the juvenile period, and then in adulthood were exposed to either a passive hand or tickling for 2 min before and after the administration of a daily IP injection for 10d. The production of ultrasonic and audible vocalizations was used to assess outcome of treatment. Tickling increased the production of 50-kHz US vocalizations before and after injection, decreased the rate of audible calls produced during injection, and decreased the duration of the procedure. The authors interpreted the greater number of 50-kHz USVs uttered by tickled rats as an indication that tickling induced a positive affective state. The findings confirm that tickling of juvenile rats has long-lasting effects after discontinuation. 
QUESTIONS

1. 
What are effects of tickling rats before and after IP injection (especially when combined with juvenile tickling experience)?

a. 
Increased 50-kHz USV rates peri-injection

b. 
Reduced audible call rates during injection

c. 
Decreased duration of injection procedure

d. 
All of the above

2. 
How can human handlers mimic playful rough-and-tumble behavior of rats?

a. 
Scooping rat up out of cage with both hands

b. 
Alternately tickling the rat's nape (dorsal contact) and ventral surface (pinning) by using vigorous, rapid finger movements

c. 
Squeezing the nape and abdomen using slow, gentle movements

3. 
A previous study in which adult male rats were tickled immediately after injection found that:

a. 
Experiencing a positive stimulus immediately after injections was insufficient to overcome aversiveness of future injections.

b. 
Experiencing a positive stimulus immediately after injections completely overcame all negative responses to future injections. 

c. 
Experiencing a positive stimulus immediately after injections made rats refractory to all future injections. 

ANSWERS
1. 
d

2. 
b

3. 
a

Creamer et al. Implications of Natural Occlusion of Ventilated Racks on Ammonia and Sanitation Practices, pp. 174-179
Primary Species: Rat (Rattus norvegicus)

Domain 4: Animal Care; T3. Manage or provide indirect management/oversight of laboratory animal facilities 
SUMMARY: Prior to performing semiannual rack sanitation, authors found that rack silicone nozzles and ventilation ports were partially or completely occluded with debris. Their hypothesis was that any degree of airflow occlusion may require IVC change with same frequency as done for static cages. Then, occlusion of silicone nozzles and ventilation ports may influence rack function and animal husbandry management.

They housed Sprague-Dawley rats under four different conditions: no airflow occlusion, air supply inlet occlusion, air exhaust outlet occlusion and air supply inlet and outlet occlusion.
Cage change was performed when intracage ammonia levels (evaluated with ammonia Hydrion test strips) exceeded 20ppm or after 14d of the last cage change. They found that 20ppm ammonia levels were reached in day 5 in cages with complete inlet and outlet occlusion. The rest of cage conditions reached ammonia levels 20ppm in day 12-13. They determined that port occlusion may diminish cage environmental quality due to air flow reduction. Regularly inspection reveals ventilation ports occlusion after 3 months of rack sanitation. 

They concluded that to improve rack cleaning effectiveness of ventilation ports and nozzles, silicone nozzles should to be removed and cleaned prior rack sanitation.

QUESTIONS 
1. 
Related with housing rodents, what are macroenvironment and microenvironment
2.
T/F. In a rodent room, macroenvironment is a reflex of microenvironment
3.
According to “The Guide” what are the recommended range of temperature, humidity and air changes per hour in a rodent room?
4.
What are the cage factors to establish cleaning protocol of rodent cages?

a.
Ammonia concentration, cage appearance and cage manufacturer 
b.
Ammonia concentration, cage appearance and cage material 
c.
Ammonia concentration, cage appearance and bedding condition 
d.
Ammonia concentration, cage appearance and procedure performed
5.
Name three animal factors to establish cleaning protocol of rodent cages?
6.
T/F. Appropriate ventilation can have a significant effect on health and comfort of laboratory rodents
7.
Specialized housing systems, as IVC

a.
May need specialized cleaning

b.
Minimize spread of airborne particles

c.
May require alterations in change frequency 
d.
All of above
8.
How influence air exchange of IVC in cage change?
9.
Name three advantages of IVC compared to static cages

10.
What is the gas frequently monitored in rodent cages?

a.
Hydrogen sulfide
b.
Carbon dioxide

c.
Methane

d.
Ammonia
11.
What are the two sources of cage rodent ammonia?
12.
T/F. Ammonia levels in IVC are lower than those of static cages
13.
What are the guidelines for acceptable level of ammonia in rodent cages?
14.
Ammonia permissible limit exposure for people are:

a.
25 ppm over 4 hours period

b.
25 ppm over 6 hours period

c.
25 ppm over 8 hours period

d.
25 ppm over 10 hours period
15.
In rats, respiratory system inflammation can be detected when ammonia levels are? 
a.
25 to 250 ppm 
b.
25 to 200 ppm 
c.
25 to 150 ppm 
d.
25 to 100 ppm
16.
T/F. In rats infected with Mycoplasma pulmonis,  ammonia levels of 25 ppm increase the prevalence of lung lesions
17.
In how many days ammonia levels of 200ppm can induce histological effects in rat tracheal epithelium?

a.
2 days

b.
4 days

c.
8 days

d.
12 days

18.
What are the three component that can be observed in granular debris that clogged ventilated ports in IVC cages?
19.
T/F. In IVC, only one functioning port, inlet or outlet, can maintain cage ammonia levels below 20 ppm using a 7 days standard cage change
20.
T/F. according to “The Guide”, solid bottom cages should be sanitized at least once a week
21.
What are macroenvironment factors that may affect ammonia cages buildup?
22.
T/F. Animal density and bedding type affects ammonia buildup in cages, whereas ventilation does not affect ammonia buildup in cages
23.
T/F. Cage change frequency can affect behavioral and health parameters of rats
24.
T/F. Correct ventilation in IVC is necessary to protect rodents and personnel from ammonia and carbon dioxide effects
25 T/F. In IVC, complete occlusion of ventilation `ports alter airflow, whereas partial occlusion has no influence.
26.
If exhaust port of IVC is occluded, supply airflow is maintained or reduced? Why?
27.
What acts rack air-handling unit when air pressure increased inside in a cage? What is the potential disadvantage of it?
28.
T/F. To improve rack sanitation, all nozzles have to be removed from rack and clean them prior rack sanitation
29.
T/F. Granular debris within rack silicone nozzles where originated from air supply.
30.
T/F. It is presumed that granular debris found in exhaust ventilation ports are pulled by air exhaust.

ANSWERS
1. Macroenvironment is room conditions and microenvironment is cage conditions

2.
F

3.
Temperature 68-79ºF, humidity 30-70%, air changes per hour 10-15

4.
c

5.
Number, size and appearance of animals

6.
T

7.
d

8.
Air exchange retards ammonia levels buildup in the microenvironment and allow increase in time interval between cage changes

9.
Maintain more time better condition of microenvironment and allow increase interval between cage changes, reduce spread of infection disease if contamination happens, and protect personnel from harmful levels of animal allergens

10.
d

11.
Urease-positive bacteria, urease presence within rodent bedding

12.
T

13.
There are no guidelines for rodent cages. Administration recommendations of occupational health and safety are followed

14.
c

15.
a

16.
T

17.
b

18.
Hair, bedding and food particles

19.
T

20.
T

21.
Temperature and humidity

22.
F

23.
T

24.
T

25.
F

26.
Supply airflow decreases. It is due to increase of intracage pressure due to occluded exhaust port

27.
It decreases overall airflow, preventing excessive airflow to nearby cages.  If too many cages become occluded and have increased intracage pressure, airflow may become too low to maintain adequate microenvironment.

28.
T

29.
F
30.
T

Anesthesia

Christy et al. Evaluation of Medicated Gel as a Supplement to Providing Acetaminophen in the Drinking Water of C57BL/6 Mice after Surgery, pp. 180-184
Primary Species: Mouse (Mus musculus)

Domain 2; Task 2: Minimize or eliminate pain and/or distress 

 

SUMMARY: The goal of this study was to evaluate the use of medicated gel as an alternative to medicated water to provide post-operative analgesia using acetaminophen. The authors used a group of C57BL/6 mice in spinal cord injury study. These mice underwent a laminectomy and spinal cord contusion procedure with topical bupivacaine provided intraoperatively. Following surgery 3 groups of mice were offered acetaminophen medicated water with control gel (MW), acetaminophen medicated gel with untreated water (MG) or both acetaminophen medicated water and gel (MWG). Body weight, water intake and gel intake were measured before and after surgery. Overall, the authors noted that mice ingested less gel (1.1 ml daily average) than expected from the manufacturer’s data (4-6 ml daily) in all three groups. Additionally, MW and MG groups did not ingest enough acetaminophen (based on water and gel consumption) to provide pain relief (200 mg/kg threshold), ingesting 158 mg/kg and 49 mg/kg, respectively. The MWG group did ingest a therapeutic dose of 347 mg/kg. Possible reasons that gel intake was decreased compared to manufacturer expectations included lack of acclimatization to the gel prior to surgery, neophobia, and the fact that a water bottle was available to MG groups. Further studies are needed to evaluate gel intake when water is not available and in surgical models that do not have limited mobility post-operatively.

 

QUESTIONS 
1.  
According to a recent JAALAS study comparing use of acetaminophen medicated gels to acetaminophen medicated water, which of the following is true:

a.  
Mice offered acetaminophen containing gel had a lower water intake than gel intake

b. 
Mice offered acetaminophen containing gel consumed enough gel to obtain a therapeutic dose of acetaminophen

c. 
Mice offered acetaminophen medicated water consumed enough water to obtain a therapeutic dose of acetaminophen

d. 
Mice offered both acetaminophen-medicated water and gel consumed enough to obtain a therapeutic dose of acetaminophen

2.
T/F: Neophobia to novel tastes is commonly observed in rodents

3.
T/F: Rodents ingest most water during the light cycle

  

ANSWERS
1. 
d
2. 
T

3. 
F

 

Caro et al. Efficacy of Various Analgesics on Shoulder Function and Rotator Cuff Tendon-to-Bone Healing in a Rat (Rattus norvegicus) Model, pp. 185-192

Domains 1 & 2

Primary Species: Rat (Rattus norvegicus)
 
SUMMARY: Although relief of postoperative pain is an imperative aspect of animal welfare, analgesics that do not interfere with the scientific goals of the study must be used. Here we compared the efficacy of different analgesic agents by using an established rat model of supraspinatus tendon healing and a novel gait-analysis system. We hypothesized that different analgesic agents would all provide pain relief in this model but would cause differences in tendon-to-bone healing and gait parameters. Buprenorphine, ibuprofen, tramadol–gabapentin, and acetaminophen were compared with a no-analgesia control group. Gait measures (stride length and vertical force) on the operative forelimb differed between the control group and both the buprenorphine (2 and 4 d postsurgery) and ibuprofen (2 d postsurgery) groups. Step length was different in the control group as compared with the tramadol–gabapentin (2 d after surgery), buprenorphine (2 and 4 d after surgery), and ibuprofen (2 d after surgery) groups. Regarding tendon-to-bone healing, the ibuprofen group showed less stiffness at the insertion site; no other differences in tendon-to-bone healing were detected. In summary, the analgesics evaluated were associated with differences in both animal gait and tendon-to-bone healing. This information will be useful for improving the management of postsurgical pain without adversely affecting tissue healing. Given its ability to improve gait without impeding healing, we recommend use of buprenorphine for postsurgical pain management in rats. In addition, our gait-analysis system can be used to evaluate new analgesics.

 

QUESTIONS
1.  
Which of the following is/are DEA controlled substances?

a.  
Buprenorphine

b.  
Gabapentin

c.  
Acetaminophen

d.  
Tramadol

e.  
a and d
2.  
Which of the following regulatory bodies may have jurisdiction over this study?

a. 
PHS/OLAW

b. 
USDA/APHIS

c.  
EU

d.  
FDA

3.  
Which of the following histopathological stains are used to visualize elastic fibers in tissues such as tendons and ligaments?

a.  
Wright’s stain

b.  
PAS

c.  
Verhoeff’s stain

d.  
Haematoxylin

                

ANSWERS
1. 
e
2. 
a
3. 
c
Chum et al. Antinociceptive Effects of Sustained-Release Buprenorphine in a Model of Incisional Pain in Rats (Rattus norvegicus), pp. 193-197

Domain 2: Management of Pain and Distress; T2. Minimize or eliminate pain and/or distress

Primary Species: Rat (Rattus norvegicus)
 

SUMMARY:  Using evoked mechanical and thermal hypersensitivity tests, the antinociceptive effects of a buprenorphine sustained-release formulation (Bup-SR) was evaluated (1d before and 4d after surgery) in a model of incisional pain in rats. Rats were assigned to receive Bup-SR (0.3, 1.2, or 4.5mg/kg SC once) or buprenorphine HCL (0.05mg/kg SC twice daily for 3d). Responses to mechanical and thermal stimuli in the 1.2 and 4.5 Bup-SR groups did not differ from those of Bup HCL group [with no difference between the (incised) ipsilateral and contralateral paws]. Thermal latency on day 3 in 0.3 mg/kg Bup-SR group was significantly different from baseline, indicating that this dose effectively decreased thermal hypersensitivity for at least 2d. Marked sedation occurred in the 4.5 Bup-SR group. The results indicate that Bup-SR at 0.3 or 1.2mg/kg SC is effective in minimizing hypersensitivity with minimal sedation for at least 48h and 72h, respectively, in the incisional pain model in rats.

QUESTIONS
1. 
True or False

a.
Buprenorphine is an opioid with partial µ receptor agonistic activities only

b.
Bup HCl is effective against acute pain

c.
Bup HCl is effective against chronic pain

d.
The cost of Bup SR is higher compared to Bup HCl

2. 
What are the possible negative clinical side effects after administration of buprenorphine?

3. 
What are the advantages of a sustained-release form of buprenorphine?

4. 
What are the possible side effects observed at the site of administration?

5. 
What are the other possible administration routes of buprenorphine?

ANSWERS
1.
a. False, also κ and δ receptor antagonist; b T; c. T, d. F (3 times less expensive for 3 d of treatment = 1 injection)

2. Decreased weight gain, pica, dose –dependent cardiovascular and respiratory depression, decreased water consumption, sedation, interference with gastrointestinal motility.

3. 
Require less manipulations to provide 3d of analgesia meaning less stress for the animals and less work for the technicians. (also less expensive)

4.
Skin lesions, ulcerations, self-mutilation, scabbing

5. 
Orally: drinking water, gelatin, food and subcutaneous: Buprenorphine-cholesterol pellets

Collymore et al. Efficacy and Safety of 5 Anesthetics in Adult Zebrafish (Danio rerio), pp. 198-203
Domain 3: Research; TT3.10

Secondary Species: Zebrafish (Danio rerio)

SUMMARY: Tricaine (MS-222) is one of the most used anesthetic agents in zebrafish. However its side effects warrants the need for other substances than indeed could improve time to induction or recovery or time of surgical anesthesia or are easier to prepare thus increasing animal welfare and experimental use of zebrafish. Lidocaine hydrochloride (300, 325 and 350mg/L), metomidate hydrochloride (2,4,6,8 and 10 mg/L), isoflurane (0.5ml/L) and gradual cooling (starting from 17ºC until reaching surgical anesthesia) were compared to Tricaine (150mg/L, MS-222); time for induction, time of anesthesia and time to recovery were monitored. In addition, anxiety-behavior test was performed by putting recovered animals in a novel tank (number of erratic movements, freezing bouts, first entry and transitions to the upper half of the tank). Finally, morbidity and mortality was monitored for 14 days from the start of the study.

 

Lidocaine did achieve surgical anesthesia when using 325 and 350mg/L. Time to induction (loss of tail-fin response) were faster compared to MS-222. On the other hand, recovery time was longer than MS-222 and 30% of animals died after anesthesia using a dose of 350mg/L.

Metomidate did not reach surgical anesthesia and recovery time were longer compared to MS-222 although slowing of opercular movement took place faster. 

Isoflurane did not induce surgical anesthesia and time to slowing of opercular movements and recovery time were equal to MS-222. Isoflurane was associated with erratic movement and other stressful behaviors. A 30% of mortality was observed after the anesthesia and on post-anesthetic day 1. Gradual cooling induced surgical anesthesia. Slowing of opercular movement and loss of tail-fin response was achieved when water temperature was 10.3ºC. Recovery was faster than MS-222. 1% of animals died during anesthesia. 

Anxiety-like behaviors were elicited in animals anesthetized with isoflurane and MS-222 (compared to non-anesthetized animals).

 

On summary, Lidocaine can be used to induce surgical anesthesia at 325mg/l with no mortality. High doses of metomidate are a good alternative when only sedation or immobilization is required. Isoflurane causes anxiety behavior and does not induce surgical anesthesia. Gradual cooling provides a fast recovery (0 seconds) thus representing a disadvantage to use it as a anesthetic for surgery.

QUESTIONS 

1.
T/F: Isoflurane is a safe alternative to MS-222

2.
T/F: Gradual cooling provides with a soft and slow recovery

3.
T/F: Metomidate is suitable for non-painful procedures

4.
T/F: Gradual cooling could be used only for non-invasive procedures

5.
T/F: Lidocaine at 300mg/l reached a suitable level of anesthesia for surgical procedures with no mortality.

6.
T/F: Lidocaine (325mg/l) and MS-222 are the most suitable agents for surgical anesthesia

ANSWERS

1.
F

2.
F

3.
T

4.
T

5.
F

6.
T

CASE REPORTS

Tena-Betancourt et al. Multiple Extrauterine Pregnancy with Early and Near Full-Term Mummified Fetuses in a New Zealand White Rabbit (Oryctolagus cuniculus), pp. 204-207
Primary Species: Rabbit (Oryctolagus cuniculus)

 

SUMMARY: Extrauterine pregnancy (EP) is infrequent in mammalian species and occurs when fertilized ova implant and develop outside the uterus. A common outcome is abdominal pregnancy resulting in mummified fetuses (lithopedia). Here we describe an unusual case of abdominal pregnancy with early and near full-term lithopedia. Macroscopic findings supported the diagnosis of lithopedia with distinct age differences and facilitated further characterization of primary ectopia and risk factors leading to this occurrence.

QUESTIONS

1. 
Extrauterine pregnancy (EP) is a serious obstetric complication that occurs asymptomatically in most cases. Which of the following types of EP is/are correct?

a.
Tubal

b.
Ovarian

c.
Abdominal-peritoneal

d.
Cervical

e.
All of the above

2. 
A rare form of EP associated with high maternal morbidity and fetal mortality is called heterotopic (or combined) pregnancy, which occurs when:

a.
2 fertilized eggs coexist, one outside the uterus and the other inside

b.
2 fertilized eggs coexist, both outside the uterus

c.
2 fertilized eggs coexist, both inside the uterus

d.
All of the above

3. 
T of F. The size disparity among the lithopedia might be attributed to age difference, because the different degrees of maceration suggested that the fetuses belonged to separate pregnancies.

4. 
T or F. It is not difficult to assess a direct association between the duration for the ectopic fetuses and the development of clinical signs. 

 

ANSWERS
1. 
e

2. 
a

3. 
T

4. 
F
