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Biology
Kim et al. Comparison of Methods for Determining ABO Blood Type in Cynomolgus Macaques (Macaca fascicularis), pp. 255-260
Domain 1: Management of spontaneously and experimentally induced diseases

Primary Species: Macaques (Macaca spp.)
 

SUMMARY: Cynomolgus macaques have been used as a model for transplantation research because of their similarity to humans in immunologic, genetic and physiologic characteristics. Hence it is important to identify the ABO blood group antigens for donor-recipient matching and for emergency transfusion. While forward hemagglutination test is the gold standard for blood typing in humans, it is not possible in macaques as they lack ABO antigens on their RBCs. Reverse hemagglutination assay by combining human RBCs with macaque’s serum is used as a method to identify the blood groups in macaques. But it is a subjective method and other methods are required to validate the blood type. A new method proposed to use for ABO blood typing in macaques is detecting the single nucleotide polymorphism (SNP) in the ABO locus. Another method that can be used is immunohistochemistry as ABO antigens are expressed in endothelial and epithelial cells of old world primates. The authors compared the three methods hemagglutination, SNP analysis of genomic DNA from blood and immunohistochemistry of buccal mucosal epithelial cells to identify the blood types in cynomolgus macaques. Among 21 animals tested, 4 were type A regardless of the method. While 8 animals were B type by hemagglutination, 3 had AB type by SNP and one had AB type by immunohistochemistry. Out of 8 animals tested positive for AB type by hemagglutination, 2 animals tested A type by both SNP analysis and immunohistochemistry. Hence, hemagglutination assay is not sufficient to determine the blood type in cynomolgus macaques unless supported by SNP analysis and immunohistochemistry of epithelial cells.

 

QUESTIONS
1.
ABO blood typing is possible in macaques as they have ABO antigens on their RBCs. (True or False)

2. 
Which method cannot be used to blood type cynomolgus macaques?

a.
Reverse hemagglutination test

b.
Forward hemagglutination test

c. 
Single nucleotide polymorphism analysis

d.
Immunohistochemistry

 

ANSWERS
1. 
False

2. 
b

Husbandry
Pritchett-Corning and Gaskill. Lack of Negative Effects on Syrian Hamsters and Mongolian Gerbils Housed in the Same Secondary Enclosure, pp. 261-266
Domain 4: Animal Care

Secondary Species: Syrian Hamster (Mesocricetus auratus), Mongolian Gerbil (Meriones unguiculatus)
 

SUMMARY
 

Introduction: The Guide generally recommends physical separation of animals by species, including housing in different secondary enclosures. However, it may be acceptable to house similar species with similar pathogen profiles and behavioral compatibility.

 

The authors looked at two similar desert-dwelling rodent species, Syrian Hamster and Mongolian Gerbil that have compatible environmental parameters in captivity, and proposed that housing breeding hamsters and gerbils in the same secondary enclosure would have no observable negative effects on either species. 

 

Materials and Methods
Sentinels: Nude and heterozygote nude mice

· 8 weanling and 20 adults of each species

· Adults set up as breeding pairs, pups weaned to cages of 4/cage

· Weanlings housed 4/cage by sex and species

      

Gerbils: Colony of origin positive for H. bilis and S. aureus
Hamsters: Colony of origin positive for C. jejuni, Helicobacter sp., S. aureus, D. criceti, G. muris, S. muris, and Trichomonas sp.

Husbandry: Open topped cages within isolator, aspen shavings, food and water ad lib, food on floor

Pathogen exposure: 

Hamsters and Gerbils: Provided with cage that had previously housed other species. Bedding dumped, cage wiped clean of debris, clean bedding plus handful of dirty bedding placed in cage. Breeder cages exchanged between breeders, stock between stock
Sentinels: Approximately 15 mL dirty bedding from all cages each week

Reproductive Parameters: time to first litter, interlitter interval, number of pups born, and number of pups weaned - compared to barrier rooms where animals bred similarly

Daily observation for health and behaviors including stereotypy, infanticide, fighting, and hair loss.

 

Results

· All gerbils showed bouts of stereotypic behavior (corner digging)

· No hamsters showed stereotypic behavior

· Only hamsters in one breeding cage showed fighting

· Only litter size differed significantly between hamsters and gerbils

· Other parameters did not differ

· Health status of hamsters and gerbils did not change

· Nude and heterozygote mice acquired Helicobacter sp. and S. aureus.

 

Discussion: Housing hamsters and gerbils in the same secondary enclosure in close proximity did not cause distress in either species, according to the behavioral and reproductive parameters measured. 

 

QUESTIONS
1.
Which of the following is TRUE?

a. 
Both hamsters and gerbils are social species

b. 
Hamsters are solitary while gerbils are social species

c. 
Gerbils are social while hamsters are solitary species

d. 
Both hamsters and gerbils are solitary species

2.   Hexamastix muris is

a. 
An ectoparasite

b. 
A virus

c. 
A gram positive bacteria

d. 
A protozoan parasite

ANSWERS
1.  
b
2.  
d
 

Giral et al. Effects of Changing to Individually Ventilated Caging on Guinea Pigs (Cavia porcellus), pp. 267-272

Domain 4
Secondary Species: Guinea Pig (Cavia porcellus)
 

SUMMARY: The effects of individually ventilated caging have not been thoroughly evaluated in guinea pigs.  The purpose of this study was to compare open-top caging (OTC) to individually ventilated caging (IVC) on guinea pig heart rate, body weight, and food/water intake.  10 Guinea pigs were implanted with a telemetry device and allowed to recover from surgery.  At the start of the study, guinea pigs were transferred into either IVC or OTC cages and housed there for four days; cages were changed on day 3.   The authors found that essentially there were no overall significant differences between OTC and IVC housed guinea pigs.   After the first cage change, guinea pigs in the IVC cages had lower activity than those in OTC.  There was also a similar difference on day 3 after another cage change, but not quite as marked or long in duration.  There were essentially no significant differences in body weight (though more animals did lose weight in IVC vs OTC) or water consumption.  There was a decrease in food consumption on days 2 and 4 in guinea pigs housed in IVC cages.  The authors conclude that there are no strong negative effects of housing in IVC, but more studies are needed.  

 

QUESTIONS
1.
Genus and species of the guinea pig?

2. 
Guinea pigs represent approximately what percentage of animals used in the EU (2011 data)

a.   0.2%

b.
1.5%

c. 
8%

d. 
15%

3. 
Does housing in individually ventilated cages appear to have a significant effect on heart rate in guinea pigs?  If so, does it elevate or decrease heart rate?

4. 
What response of guinea pigs needs to be considered when evaluating data indicating a decreased activity level?

 

ANSWERS
1. 
Cavia porcellus

2.
b. 1.5%

3. 
No, N/A

4. 
Guinea pigs “freeze” in response to stressful situations.

 

Bakker et al. Advantages and Risks of Husbandry and Housing Changes to Improve Animal Wellbeing in a Breeding Colony of Common Marmosets (Callithrix jacchus), pp. 273-279
 
Domain 4
Secondary Species: Marmoset/tamarins (Callitrichidae)

 
SUMMARY: BECAUSE housing conditions for laboratory-housed marmosets changed dramatically after the introduction of new guidelines designed to improve their care and wellbeing. In this article according to the these guidelines, the facility provided marmosets with outside enclosures, switched to deep litter as bedding material, and discontinued the use of disinfectant agents in animal enclosures. However, both deep litter and access to outside enclosures hypothetically increase the risk of potential exposure to pathogenic microorganisms. They evaluated whether these housing and husbandry modifications constituted an increased veterinary risk for laboratory-housed common marmosets (Callithrix jacchus). After the animals had been exposed to the new housing conditions for 2.5 y, they examined their intestinal bacterial flora and feces, the deep litter, and insects present in the housing. In addition, they assessed the marmosets’ general health and the effect of outdoor housing on, for example, vitamin D levels. Although numerous bacterial strains—from nonpathogenic to potentially pathogenic—were cultured, they noted no increase in illness, mortality, or breeding problems related to this environmental microflora. Housing laboratory marmosets in large enriched cages, with both indoor and outdoor enclosures, providing them with deep litter, and eliminating the use of disinfectants present an increased veterinary risk. However, after evaluating all of the collected data, they estimated that the veterinary risk of the new housing conditions is minimal to none in terms of clinical disease, disease outbreaks, abnormal behavior, and negative effects on reproduction.
 
QUESTIONS
1. Marmosets are well suited for some types of research due to:
a.    Relatively small body size
b.    More affordable housing and animal care costs
c.    High reproductive capacity in cavity
d.    Earlier age of sexual maturity in comparison to macaque species
e.    All of the above
2. Marmosets (do/do not) carry latent infections of macacine herpesvirus 1 (B virus) which makes handling safer than the more commonly used macaque species.
 
ANSWERS

1.
E 
2. 
Do not
Collymore et al. The Behavioral Effects of Single Housing and Environmental Enrichment on Adult Zebrafish (Danio rerio), pp. 280-285

Domain 4: Animal Care; Task: T1-Development of Husbandry Programs; Knowledge Topics: TT4.2-Environmental Enrichment
Secondary Species: Zebrafish (Danio rerio) 
SUMMARY: Researchers wanted see what would happened if they provided environmental enrichment for singly housed zebrafish.  They used artificial plants to provide environment enrichment and tested anxiety-like behaviors using novel-tank, light-dark, and place-preference tests.  They tested four experimental conditions for 3 weeks, 1) single housed fish with fake plants, 2) single housed fish with nothing in the tank, 3) group housed fish with fake plants, and 4) group housed fish with nothing in the tank.  Their findings: singly housed fish with no enrichment have increased anxiety-like behavior during novel-tank and light dark testing.  All group house fish and singly-housed fish with nothing all spent more time with conspecifics than fake plants during the place-preference test.  Single-housed fish with fake plants displayed no preference between conspecifics or artificial plant.  Conclusion: addition of fake plants as enrichment may benefit singly-housed fish when group housing is not possible.

QUESTIONS
1. 
What anxiety-like behavior tests can you perform on zebra fish as demonstrated in this article?

2. 
What are the four study groups used in this study?

3.  
Based on this study it is preferred to give isolated fish fake plants than nothing at all (T/F)?

ANSWERS
1. 
Novel-tank, light-dark, place-preference

2. 
Single housed fish with fake plants, single housed fish with nothing, group housed fish with fake plants, and group housed fish with nothing

3. 
True
Management

Grayson et al. Comparison of a Ferret Model with an Inanimate Simulator for Training Novices in Techniques for Intubating Neonates, pp. 286-290
Domain 6: Education

Secondary Species: Ferret (Mustela putorius furo)

SUMMARY: Rates for successful neonatal intubations by medical residents are low (20%-69% depending on location and experience) and opportunities for them to perform intubations on newborns are inadequate to develop proficiency in the important skill.  Live animal models, specifically kittens and ferrets, have been successfully used for neonatal intubation training in the past, but simulators have been improving over time, so with the goal of ‘Replacement’, the authors used a crossover study design to compare the acquisition of basic neonatal intubation skills by novice family-medicine residents (n=57) using the current state-of-the-art SimNewB neonatal intubation simulator versus live ferrets.  Both methods were effective for neonatal intubation training- residents’ self-assessed confidence and belief in their competence to perform improved significantly compared with baseline, and their feelings about the usefulness of each method indicated no significant differences between live ferrets and the simulator used. Objective measures from videotaped procedures revealed that residents performed significantly better when using the simulator (versus the ferret) with regard to time and motion and flow of the procedure, an expediency which could have been attributed to reluctance to potentially harm the animal, willingness to more quickly and unhesitatingly perform the procedure on a plastic model, and possibly better familiarity with the human form compared with that of the ferret.  This study is the first to provide objective evidence that residents performed better during training with the SimNewB neonatal intubation simulator, although a significant proportion preferred training with ferrets (most preferred the realism of the live subject).  It is significant that even after training, the novice residents did not achieve procedural competence, underscoring the fact that continued practice is needed to develop this skill, with 100 intubation attempts recommended as being necessary to achieve maximal proficiency.  The authors also concluded that continued development of simulators that imitate the tissue and anatomic landmarks of neonates is necessary to more accurately to ensure sufficient realism in training.

QUESTIONS
1. 
The Laerdal SimNewB neonatal simulator was designed with the American Academy of Pediatrics to meet the training requirements of neonatal emergency medicine and resuscitation courses…. which 2 animal species might this simulator replace as models for training medical residents?

a.  
Ferrets

b.  
Puppies

c.  
Kittens

d. 
NHPs

e. 
Undergraduate students in need of extra credit

2. 
This study provided objective evidence that residents performed better during which type of training: training with a neonatal intubation simulator, or training with use of a live animal model?

3. 
Even after crossover training with both a neonatal intubation simulator and a live animal model, the novice residents did not achieve procedural competence, underscoring the fact that continued practice is needed to develop this skill… how many intubation attempts did the authors recommend as being necessary to achieve maximal proficiency? 

ANSWERS

1.  
a and c (ferrets and kittens)

2.  
Training with a neonatal intubation simulator

3.  
100
Anesthesia

Braden et al. Adverse Effects of Vapocoolant and Topical Anesthesia for Tail Biopsy of Preweanling Mice, pp. 291-298
Domain 2: Management of Pain and Distress

T1. Recognize pain and/or distress 

T2. Minimize or eliminate pain and/or distress 

T3. Administration of anesthesia

 

Primary Species: Mouse (Mus musculus)

 

SUMMARY: These authors evaluated the very common procedure of tail tip biopsies in the face of two different topical anesthetics as well as an inhalant anesthetic and found, albeit surprising—but significant—that mice did better with this procedure at a young age than with any adjunct anesthetic with analgesic properties (ethyl chloride, Cetacaine®, or isoflurane). A two-fold mechanism was used to assess changes in the 8 experimental groups (three anesthetic groups plus control {sham and biopsy}. This included a subjective numerical scoring system (acute observation score) based on cage behaviors such as grooming and cage exploration, combined with an infrared activity monitor, as well as histopath scoring of inflammation. Adverse behaviors such as being less active and overgrooming were associated with all experimental groups as compared to the ‘no anesthetic’ biopsy group. The inflammation score was also higher in anesthetically-treated groups as compared to the untreated control group.

 

QUESTIONS.
1.
What clinical condition has been reported to be associated with ingestion of topical anesthetics in a variety of lab animal spp and humans? 

2. 
What other samples besides distal tail biopsies from mice have been tested for genotyping?

 

ANSWERS
1. 
Methemoglobinemia

2. 
Blood, buccal and rectal swabs, fecal pellets, hair, toe and ear biopsies, but none appear to be as superior as distal tail biopsies

 

Gonzalez-Gil et al. Effects of Dexmedetomidine and Ketamine-Dexmedetomidine with and without Buprenorphine on Corticoadrenal Function in Rabbits, pp. 299-303
Domain 3        
Primary Species: Rabbit (Oryctolagus cuniculus)
 
SUMMARY 

Background and Purpose: Little is known about the effect of anesthesia on corticoadrenal function in rabbits. The stress response to surgery compromises a number of hormonal changes initiated by neuronal activation of the hypothalamic-pituitary-adrenal (HPA) axis. Anesthetics may influence these systems and consequently alter serum glucocorticoid concentrations. Purpose of study was to characterize the features of the response to surgery in rabbits by measuring changes in heart and respiratory rates and in serum corticosterone and cortisol concentrations after various doses of Dexmedetomidine and ketamine-Dexmedetomidine with and without buprenorphine. Hypothesis was that various anesthetic mixtures would alter serum glucocorticoid levels in rabbits.
 
Materials and Methods: N=10, 7 month old, female NZW rabbits. 7 different treatment groups: 
· Group C – 1 mL normal saline

· Group D05 – Dexmedetomidine 0.05 mg/kg IM
· Group D15 – Dexmedetomidine 0.15 mg/kg IM

· Group D25 – Dexmedetomidine 0.25 mg/kg IM

· Group KD – Ketamine 35 mg/kg Dexmedetomidine 0.25 mg/kg IM

· Group KB – Ketamine 35 mg/kg Buprenorphine 0.03 mg/kg SC

· Group KDB – Ketamine 35 mg/kg Dexmedetomidine 0.25 mg/kg IM Buprenorphine 0.03 mg/kg SC
Blood samples were collected at 10, 30, 60,120 min and 24 hrs after injections. Pedal withdrawal, ear pinch, and righting reflexes were monitored. Heart rate, respiration rate, temperature, serum corticosterone and cortisol were all measured and analyzed using a Two-way ANOVA and Bonferroni post-hoc test.
 
Results/Discussion: Groups D05, D15, and D25 showed no loss of measured reflexes and were sedated. Groups KD, KDB, and KB all reflexes were absent. KDB had the longest reflex suppression and premed with buprenorphine prolonged the anesthesia. Serum glucocorticoid levels in rabbits fell after doses of Dexmedetomidine but were minor compared to buprenorphine. Ketamine and Dexmedetomidine combos showed increases in both cortisol and corticosterone. Ketamine alone activates the sympathoadrenergic system leading to increased catecholamines. SC injection buprenorphine reduced pain felt from IM injections, which gave the KDB group lower levels glucocorticoid than the KD group showing it inhibited the corticoadrenal function of the rabbit. Dexmedetomidine causes bradycardia and bradypnea due to decreased sympathetic tone and secondary CNS depression. When combined with ketamine these decreases were not as pronounced reflecting ketamine’s inhibitory effects on the parasympathetic system and stimulatory sympathomimetic effects. In conclusion, effects of anesthetic drugs on glucocorticoid response should be considered during protocol planning. Should use alpha2 adrenergic agonists to help inhibit the increased adrenocortical function caused by ketamine. Anesthesia induced changes in glucocorticoid levels could lead to erroneous interpretation of results in rabbits.
 
QUESTIONS
1. 
T/F. Buprenorphine extends the length of anesthesia per this study. 
2. 
Ketamine
a. 
Inhibits both the parasympathetic and sympathetic systems
b. 
Stimulates both the parasympathetic and sympathetic systems
c. 
Inhibits the parasympathetic and stimulates the sympathetic systems
d.  
Stimulate the parasympathetic and inhibits the sympathetic systems
3. 
T/F. Dexmedetomidine can be used as an anesthetic
 
ANSWERS
1.  
T
2. 
c
3. 
F
 
Experimental Use
Jacus et al. Observational Evaluations of Mice during Cerebral Microdialysis for Pediatric Brain Tumor Research, pp. 304-310
Domain 2: Management of Pain and Distress
Primary Species: Mouse (Mus Musculus)

 

SUMMARY: The objectives of this study were to collect behavioral assessment monitoring data from mice undergoing cerebral microdialysis to identify behaviors indicative of pain or distress that would affect animal welfare, and to use these data to generate an appropriate observations checklist and schedule for assessing pain and distress during cerebral microdialysis in mice. In this study, mice, divided into two groups (control, and tumor-bearing experimental) underwent cerebral microdialysis and were observed at various time points for up to 24 hours, for behaviors associated with pain/distress (Body posture, piloerection, ataxia, urination, defecation, paresis, arousal, vocalization, grooming, licking/scratching, eating, drinking). Notable findings were that the percentage of experimental mice that ate and defecated, was less than their control counterparts (72% and 79.9% compared to 95% and 100 percent respectively), while drinking and urination was similar in both cohorts.  Piloerection, ataxia, paresis, were not noted in either cohort. 5 episodes of abnormal body posture occurred in 2 mice, which also displayed hypertonic responses. Overall, cerebral microdialysis and tethering of mice appears to be well tolerated for as long as 24 hours, with only minor evidence of stress.

 

QUESTIONS
1. 
A mouse strain is not considered to be fully inbred until AFTER how many generations?

a.  
20

b.  
40

c. 
60

d.  
100

     
2.
Name the structures at A and B

  

ANSWERS
1.
c. – Laboratory Animal Medicine 3rd Edition. Pg 46. Section D, Paragraph 2


Inbred lines are termed “strains” when 20 or more generations are achieved, however lines are not considered fully inbred until after 60 generations. This is contrary to 40 generations which is mentioned in the 2nd edition of the blue book

2.
A. Bregma


B. Lambda

LeMoine et al. Performance Analysis of Exam Gloves Used for Aseptic Rodent Surgery, pp. 311-316

Domain 3

 
SUMMARY: ‘Aseptic technique’ refers to practices that reduce microbial contamination to the lowest possible practical level and includes: preparation of the patient; preparation of the surgeon including decontaminated surgical attire, surgical scrub, and sterile surgical gloves; sterilization of instruments, supplies, and implanted materials; and careful tissue handling during surgery to reduce the likelihood of infection. The recommendation to wear sterile surgical gloves for survival surgeries in rodents exists to limit contamination of the surgical site by bacteria on the surgeon’s hands and thus reduce the likelihood of a postsurgical infection. Exam gloves are much less expensive than are surgical gloves and may represent a cost-effective, readily available option for use in rodent surgery. This study examined the effectiveness of surface disinfection of exam gloves with 70% isopropyl alcohol or a commercially available solution of 1.00% hydrogen peroxide and 0.08% peracetic acid (HP–PA) placed in a 1-L spray bottle for use in reducing bacterial contamination. 
 
Once exam gloves were donned, the experimenter obtained a baseline culture sample and then sprayed both sides of the hands twice with either 70% isopropyl alcohol or HP–PA solution. The hands were rubbed together, ensuring that disinfectant contacted all surfaces of the gloved hand, until the disinfectant had dried (30 s for isopropyl alcohol and 90 s for HP–PA solution). A second culture sample was obtained immediately after the disinfection procedure for exam gloves.
 
Performance levels for asepsis were met when gloves were negative for bacterial contamination after surface disinfection and sham ‘exertion’ activity. According to these criteria, 94% of HP–PA-disinfected gloves passed, compared with 47% of alcohol-disinfected gloves. In addition, the effect of autoclaving on the integrity of exam gloves was examined, given that autoclaving is another readily available option for aseptic preparation. Performance criteria for glove integrity after autoclaving consisted of: the ability to don the gloves followed by successful simulation of wound closure and completion of stretch tests without tearing or observable defects. Using these criteria, 98% of autoclaved nitrile exam gloves and 76% of autoclaved latex exam gloves met performance expectations compared with the performance of standard surgical gloves (88% nitrile, 100% latex). The results of this study support the use of HP–PA-disinfected latex and nitrile exam gloves or autoclaved nitrile exam gloves as viable cost-effective alternatives to sterile surgical gloves for rodent surgeries.
 
QUESTIONS
1. 
Performance levels for asepsis were met when gloves were negative for bacterial contamination after surface disinfection and sham ‘exertion’ activity, which happen in:
a.
47% and 94% of HP–PA and 70% isopropyl disinfected gloves, respectively
b.
94% and 47% of HP–PA and 70% isopropyl disinfected gloves, respectively
c.
76% and 98% of HP–PA and 70% isopropyl disinfected gloves, respectively
d.
98% and 76% of HP–PA and 70% isopropyl disinfected gloves, respectively
2. 
T/F: The recommendation to wear sterile surgical gloves for survival surgeries in rodents exists to limit contamination of the surgical site by bacteria on the surgeon’s hands and thus reduce the likelihood of a postsurgical infection.
3. 
T/F: The results of this study support the use of HP–PA-disinfected latex and nitrile exam gloves or autoclaved nitrile exam gloves as viable cost-effective alternatives to sterile surgical gloves for rodent surgeries.
 
ANSWERS
1. 
b
2. 
True
3. 
True
Fried et al. Type, Duration, and Incidence of Pathologic Findings after Retroorbital Bleeding of Mice by Experienced and Novice Personnel, pp. 317-327

Domain 4: 

Primary Species: Mouse (Mus Musculus)

SUMMARY: Retroorbital blood collection is a common technique in laboratory rodents due to the ease with which it can be performed and the sample volumes obtained for subsequent blood analysis. The authors hypothesize that a single standardized session of in-person training would be sufficient to learn the appropriate technique and minimize the likelihood of adverse outcomes during retroorbital bleeding of mice. Clinical and histopathologic data were collected from 80 mice for 14 days after retroorbital bleeding. Blood was collected from anesthetized mice by 40 novice personnel after a single session of hands-on training by experienced collectors. Blood was subsequently collected from an additional 40 mice by the same experienced collectors. Clinical and histopathologic  scores of mice after bleeding did not differ between experienced and novice personnel. The authors concluded that a coordinated hands-on training program can provide consistent and sufficient instruction for research personnel to conduct retroorbital blood collection with competence in anesthetized laboratory mice.
QUESTIONS (True or False)

1. 
There are explicit guidelines for retroorbital sampling to maximize blood sampling and minimize adverse outcomes. 
2. 
Most institutions require anesthesia to minimize trauma due to conscious movement during retroorbital sampling and welfare concerns.

3. 
The retroorbital plexus may also be used for large volumes of IV injections.
ANSWERS

1.
F

2. 
T

3. 
T
CASE REPORT

Wilding et al. Enucleation for Treating Rodent Ocular Disease, pp. 328-332

Domain 1, Task 4 - Treat disease or condition as appropriate
Primary Species: Mouse (Mus musculus) and Rat (Rattus norvegicus)
 

SUMMARY: Corneal ulcerations are a common clinical presentation for laboratory rodents.  The previous standard of care for rodents with ocular lesions when intensive medical management is unsuccessful, or if animals have severe lesions, is euthanasia because ocular pain can severely compromise animal wellbeing.  A surgical enucleation procedure was developed as a refinement for treatment of severe corneal lesions to reduce the number of animals euthanized prior to study endpoint and improve animal wellbeing.

 

Unilateral enucleation surgery was performed on 15 clinically affected animals (mice and rats) from various investigator colonies, and 5 clinically normal rodents for histologic studies.  All clinical animals had corneal lesions that did not respond to topical treatment or lesions that were too severe to warrant topical therapy.  Anesthesia was induced by administering isoflurane (4%) in an induction box with subsequent transfer to a modified nosecone (Figure 1A).  Rodents received buprenorphine (0.1mg/kg) for analgesia, and the healthy eye was lubricated to prevent ulceration.  The periorbital area was shaved and cleaned using dilute chlorhexidine surgical scrub.  Iris forceps were used to proptose and isolate the affected globe.  The globe was removed and the orbit flushed with sterile saline.  Sterile swabs were used to provide hemostasis until active bleeding ceased.  The orbit was packed with absorbable gelatin sponge to facilitate hemostasis and minimize dead space.  The eyelid margins were trimmed to provide fresh tissue for closure, and the site was closed with 4-0 polydioxanone suture in a simple interrupted pattern.  A drop of skin glue was added to the surgical site to prevent dehiscence due to self-trauma (Fig 1B-G).  Animals were housed individually for 7-10d and provided with ¼ a carprofen chew tab (2mg tablet) for postoperative analgesia. 

 

[image: image1.jpg]



The first surgical case had dehiscence of the surgical closure, as eyelids had not been trimmed sufficiently prior to tarsorraphy; this complication was eliminated in future surgeries by trimming lid margins completely. All animals groomed the surgical site.  No other postoperative complications were noted with 100% surgical success rate (defined as survival postoperatively until study endpoint with no ocular complications).  Histology revealed only mild granulomatous inflammation confined to the Harderian glands. 

 

Given that animals groomed the enucleation site after surgery, the addition of a local anesthetic was proposed for future use.  It was also suggested to use dilute povidone-iodine instead of chlorhexidine for surgical scrub, given that chlorhexidine might damage the corneal epithelium of the healthy eye. 

 

QUESTIONS
1.
What method of anesthesia administration is depicted in Figure 1A?
a. 
Inhalant anesthesia administered via traditional nosecone

b. 
Inhalant anesthesia administered via modified nosecone

c. 
Inhalant anesthesia administered via induction box

d. 
Injectable anesthesia administered via IV catheter

2. 
The procedure described in this article achieved hemostasis via which method?

a.
Ligation of vessels with suture

b. 
Electrocautery of vessels

c. 
Application of a sterile swab

 

ANSWERS
1.
b. Inhalant anesthesia administered via modified nosecone (created by removing the top of a 3mL syringe) 

2.
c.  Application of a sterile swab
