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Webb et al. Effects of Buprenorphine, Chlorhexidine, and Low-level Laser Therapy on Wound Healing in Mice, pp. 191-202
Domain 2: Management of Pain and Distress

Primary Species: Mouse (Mus musculus)

 

SUMMARY: LASER (Light Amplification by Stimulated Emission of Radiation) is created when electrons of atoms move to higher energy levels and absorb energy, but this state is unstable. When the electrons move back to their ground state, the energy is released as photons or light. Photon stimulation of an already excited electron causes emitted light to be amplified and emit an intense, bright light. Low-level laser therapy (LLLT) uses different parameters (wavelength, pulse rate and duration, total irradiation time, dose), and has conflicting reports of efficacy in all species regarding wound healing. The beneficial mechanism of action is not fully understood but the absorption of red and near infrared light energy may reduce inflammation, stimulating restorative processes, affect analgesia, and accelerate healing. Antiseptic use is favored over antibiotics to reduce antibiotic resistance. The goal of this article was to determine whether a single dose of preoperative IM buprenorphine (regular or sustained release), topical chlorhexidine 0.12% SID q5d, or continuous wave mode low-level laser therapy (LLLT) at 980nm at 1 W of power for 10s 3d/week affected wound healing. Two studies were performed. Study 1: punch biopsy (4 treatment groups: buprenorphine, buprenorphine + chlorhexidine, saline, and saline + chlorhexidine, 5 animals per group) and dermal abrasion (2 treatment groups: buprenorphine and saline, 5 animals per group). Study 2: punch biopsy (5 treatment groups: buprenorphine SR, buprenorphine SR + LLLT + chlorhexidine, buprenorphine + chlorhexidine, buprenorphine + LLLT, and saline, 18 animals per group). Dorsal punch biopsy was made using 4 mm punch (two punches in Study 1, a single punch in Study 2). Dermal abrasions (2 cm^2) to mimic partial thickness wounds were created using a dremel tool. Photographs of wounds were taken Days 0, 2, 4, 7, and 9 for punch biopsy and days 1, 2, 3, 6, 8, 11, and 13 for the abrasion. Animals were anesthetized using isoflurane for wound creation and for photos. Treatments were administered under anesthesia on photo days or under gentle manual restraint on non-photo days. Histopathology was only obtained in Study 2 on days 3, 6, and 10 after wounding. Would healing was assessed using photographs and image analysis software to determine average wound area. No statistically significant differences in average wound area were found between treatment groups on any timepoints for any treatment in both studies. Punch biopsy wounds were fully healed by 9d in Study 1 and 10d in Study 2. Abrasion wounds were fully healed by 13d in Study 1. Histopathology was not able to be scored due to unexpected inflammation associated with foreign bodies (hair/other undetermined material) present in most of the day 3 and day 6 mice. Considerations should be made for single housing or alternative bedding in future studies, as well as including animals with comorbid diseases (diabetes, etc.).

 

QUESTIONS
1. What are the pros and cons of using pigs and mice as models of wound healing?

2. Describe the three phases of wound healing.

3. Chlorhexidine mechanism of action?

 

ANSWERS
1. Pigs: share many anatomic features of human skin including healing by epithelialization but large and expensive to house. Mice: small and easier to handle but they have loose skin and a SC panniculus carnosus muscle that allows them to heal quickly. Also they heal by contraction.

2. Inflammatory Phase: formation of platelet plug for hemostasis, influx of neutrophils, macrophages, 
Proliferation Phase: macrophages and fibroblasts increase while neutrophils and lymphocytes decrease
Remodeling Phase: fibroblasts create extracellular matrix and collagen
3. Bacteriostatic and bactericidal. High antimicrobial activity against gram-positive and gram-negative bacteria, plus some fungi and viruses. Disrupts cell membrane.

 

Goulding et al. Comparative Efficacy of Two Types of Antibiotic Mixtures in Gut Flora Depletion in Female C57BL/b Mice, pp. 203-209

Domain 3 

Primary Species: Mouse (Mus musculus) 

SUMMARY: Treatment of conventionally raised mice with broad-spectrum antibiotic combinations are an alternative to isolator-reared axenic mice for studying the intestinal microbiome. A common antibiotic treatment, combining ampicillin, neomycin, metronidazole, and vancomycin in the drinking water often results in body weight loss due to high unpalatability. An alternative antibiotic treatment with enrofloxacin and ampicillin was compared to the standard treatment. Mice were administered either the standard 4 antibiotic combination (4-AB), the novel 2 antibiotic combination (2-AB), or untreated water (RODI) for eight days and assessed for: body weight, water consumption, gross cecal pathology, and microbial flora.   

            
4-AB treated mice consumed significantly less water than the RODI group and the 2-AB group, suggesting higher palatability of the 2-AB water. 4-AB treated mice lost significantly more body weight than the RODI and 2-AB groups. Both antibiotic treatments significantly reduced the number of bacteria in feces compared to the control group and compared to their own baseline. The 2-AB group had significantly fewer bacteria than the 4-AB group on day 8. The cecum was enlarged at necropsy in both antibiotic-treated groups.  

               
The results of this study demonstrated that enrofloxacin/ampicillin treated water was more palatable than ampicillin/neomycin/metronidazole/vancomycin treated water and resulted in less severe weight loss. This resulted in improved animal welfare and decreased study attrition. Reduction in the gut microbiota was robust in both antibiotic treated groups, however, the greater reduction in the 2-AB group suggests that this cocktail is more efficient at depleting gut microbiota than the widely used 4-AB cocktail. Limitations of the present study included a lack of differentiation of gut microbiota at the phylum level or distinction between live and dead bacteria.  

QUESTIONS  

1. For which rodents is an enlarged cecum considered expected? 

a. Severely immunocompromised rodents  

b. Germ-free rodents  

c. Humanized rodents  

d. Obese rodents 

2. Which of the following is not a limitation of 16S real-time qPCR? 

a. Does not differentiate bacterial species  

b. Does not differentiate between live and dead bacteria  

c. Does not differentiate between bacteria and fungi  

d. Does not differentiate anaerobic vs. aerobic bacteria  

3. Which of the following is not a limitation of antibiotic treatment to reduce gut microbiota in mice? 

a. Not all microbes are eliminated 

b. Conventional antibiotic cocktails are unpalatable and result in high rates of study attrition due to weight loss  

c. Repeated administration of antibiotics by oral gavage is highly reproducible but stressful for treated mice 

d. Treated mice cannot be directly handled, so behavioral and imaging assessments are impossible 

ANSWERS 

1.
b 

2.
c 

3.
d  

Fagre et al. Antimicrobial Susceptibility of Corynebacterium bovis Isolates from Immunodeficient Rodents, pp. 210-214

Primary Species: Mouse (Mus musculus)

 

SUMMARY: Corynebacterium bovis, a gram positive bacillus, that causes hyperkeratotic dermatitis is an important pathogen of concern in immunodeficient laboratory mice and has historically occurred in athymic nude mice. Infection of C. bovis poses significant problem in preclinical oncology research and can confound research results. Infection can cause lifelong skin colonization and decrease in successful engraftment of PDX tumor models. In one facility, the use of prophylactic and metaphylactic administration of amoxicillin in drinking water was observed to be useful in preventing infection and was often used to aid in systematic elimination of C. bovis in immunodeficient colonies, while in another facility, antibiotic (amoxicillin) impregnated feeds was used for both acute and chronic C. bovis infection in their colony. Despite both of this institutions practices, a successful antibiotic treatment for C. bovis has still not been validated.

This study was done to describe antimicrobial susceptibilities of C. bovis isolates collected from immunodeficient rodents to determine the antimicrobial dose required to better inform the laboratory animal community of antimicrobial susceptibility patterns for C. bovis and therefore lay the foundation for clinical efficacy studies in rodents using varying doses, route of administration and consideration of skin penetration to reach the site of infection.

 

Method: 15 isolates of C. bovis from 11 research facilities were used for this study. The isolates was identified by PCR or MALDI-TOF mass spectroscopy. The isolates was propagated and antimicrobial susceptibility test is done to identify the minimum inhibitory concentration (MIC) of specific antimicrobials that prevents the growth of an individual bacterial isolates. Approximately 24 antimicrobials MIC was tested for this study.

 

Result: In this study, the MIC was obtained in duplicate for the 15- rodent derived C. bovis isolates and found no differences in MIC among any of the isolates with the exception of cefovecin and oxacillin. To also replicate previous HAC findings, HAC (Hyperkeratosis associated coryneform) isolate was also tested and from the 4 antibiotics used previously, only TMS was used in previous and current study. The result seen was in contrast to earlier study and that there is an observed reduction in growth of the HAC isolate to TMS. however, the TMS break point was not established and as such resistance to TMS was not concluded.

 

Conclusion: The baseline data obtained in this study provided understanding of the susceptibility profile of C. bovis isolates and that these results can be used to compare future isolates and to facilitate appropriate antimicrobial use to prevent and treat C. bovis in immunodeficient rodents.

 

In addition, Further effort should be made to characterize susceptibility pattern in C. bovis obtained from immunodeficient rodent colonies and to pursue future work to establish clinically relevant breakpoints for antimicrobial therapy.

 

QUESTIONS                                                                                                                                           

1.
T/F: C. bovis is a gram+, facultative aerobic cocci

2.
T/F: Recent genome sequence of C. bovis from humans, cow, mice and rats shows that genomic island and virulence factors were significantly higher in rodent isolates than in human and cow isolates.

3. 
MALDI-TOF stands for and what is it used for?

 

ANSWERS
1.
False. C. bovis is Facultative anaerobic bacillus

2.
True
3. 
Matrix-assisted laser desorption/ionization- time of flight mass spectrometry which is used for rapid and accurate identification of bacteria, mycobacteria and certain fungal pathogens.

 

Barrientos et al. Ameliorative Effects of Oral Glucosamine on Insulin Resistance and Pancreatic Tissue Damage in Experimental Wistar rats on a High-fat Diet, pp. 215-221

Domain 3: Research
Primary Species: Rat (Rattus norvegicus)

 

SUMMARY: Hyperlipidemia due to high fat diet results in insulin resistance (IR) and pathologic changes in the pancreas. This relationship induce an overactivation of hexosamine biosynthesis pathway (HBP) and glutamine:fructose-6-phosphate aminotransferase (GFAT), leading to IR and selective pancreatic cell destruction. This pathway can also be activated by the administration of exogenous glucosamine (GlcN). The study evaluated the long-term effect of GlcN on IR and on pancreatic histopathologic changes produced by HFD in Wistar rats.

 

Male rats were divided in to four different groups: control (C), HFD, GlcN, and the combination of HFD + GlcN. The GlcN group and the HFD + GlcN group received 500mg/Kg day of glucosamine in the drinking water; rats were treated for 22 weeks. Parameters such as glucose, insulin, triglycerides (TG) and free fatty acids (FFA) were measured on serum; also, the pancreas was analyzed for histopathology and biochemical assays (TG, FFA and thiobarbituric acid reactive substances [TBARS]). For the histopathology of the pancreas, Langerhans islets were considered normal if the cytoarchitecture was preserved and its form was round or oval with a clear limit; abnormal islets had polycyclic or starry contours.

 

After 20 wk of treatment, the HFD group was significantly heavier than the C and GlcN groups, glycemia was statistically different in the HFD rats as compared with C group and GlcN group. The groups that only received GlcN showed no significant change in glycemia. Rats on HFD had higher levels of TBARS, TG, and FFA in pancreatic tissues than did C group rats, however; with the addition of GlcN, values were not significantly different from controls. The pancreas FFA content was higher in the HFD group as compared with the C group; the GlcN and HFD + GlcN groups were not significantly different from the C group. The histologic results indicated that a HDF is associated with polycyclic contours, pyknosis, vacuolization, and fat infiltration. However, GlcN alone, like the C group, did not have histologic alterations. Plus, HFD +GlcN prevented the histologic alterations associated with the HFD.

 

The current study validated the use of HFD to generate a model of the metabolic syndrome with IR and compromised function of the pancreatic B-cells. The results of the present study suggest the administration of oral GlcN does not affect blood glucose levels, insulin secretion, TG and FFA in the pancreas and does not induce damage such as that caused by the HFD. Moreover, oral GlcN reduced the content of TG and FFA in the pancreas when administered together with the HFD. The lipotoxicity caused by the HFD also explains the histologic results of the present study, the data indicate possible cell damage as do previous studies in which the high fat diet produced fat infiltration in the pancreatic acinar cells, related pancreatic fibrosis, acinar cell injury, and an increased in islet size. In conclusion, HFD can damage the pathophysiology of the pancreas and induce IR. Oral administration of a daily dose of 500 mg/Kg of GlcN in rats with HFD attenuates IR induction and improve serum lipid profile, presenting a possible protective effect against lipid accumulation and structural damage to pancreatic tissue.

 

QUESTIONS

1. 
(T/F) In the current study, the ingestion of a HFD increased the blood glucose, and serum insulin levels, indicating IR. This phenomenon has been associated with an initial hyperinsulinemia.

2.  
Which of the following statements is correct?

a. 
Oral GlcN minimizes blood glucose and serum insulin levels by attenuating the presence of IR when administered together with a HFD in rats.

b. 
The abnormally high and constant chronic lipid exposure produces apoptosis of B-cells, which leads to a long-term decrease in insulin secretion.

c.   
Rats fed with a HFD accumulates TG in the skeletal muscle; this accumulation is related to a loss of insulin sensitivity.

d.  
All of the above.

 

ANSWERS

1. 
True

2. 
d
  

Ateya et al. Using Linear Discriminant Analysis to Characterize Novel Single Nucleotide Polymorphisms and Expression Profile Changes in Genes of Three Breeds of Rabbit (Oryctolagus cuniculus), pp. 222-234

Domain 3: Research; Task 3: Design and conduct research

Primary Species: Rabbit (Oryctolagus cuniculus).
 

SUMMARY: Rabbits are an important meat species and are a necessary source of food in some countries. Molecular techniques for the detection of markers linked to production traits have become an important tool in the identification of rabbit species. In breeding programs, data from associate genes has potential to improve accuracy of selection for most economic quantitative traits. Phenotypic and genetic characterization studies of native rabbits can be used to identify and improve breeding and conservation programs. Few studies have explored the molecular characterization of the genes FGF5, PGAM2, TLR2 and IL10 in rabbits particularly the V-line, Baladi Black and Baladi Red breeds, and variation in expression profiles of these genes in different breeds of rabbits has not been studied. The objective of the current study was to characterize the genetic structure of V-line, Baladi Black and Baladi Red breeds of rabbit using DNA sequencing to identify polymorphisms at loci of functional genes encoding  FGF5, PGAM2, TLR2 and IL10. A further aim of the study was to link the genetic structures with the expression profiles of these genes by using real time PCR.

That study demonstrated that identified SNPs (Single Nucleotide Polymorphisms) in each gene and SNP status (absent or present) can be used as variable loading in LDA (Linear Discriminant analysis) for classification of specific genes in the 3 breeds. LDA showed that breed was a best predictor for gene classification with estimate (1.00). Gene expression pattern and type of gene were used as variation loadings in LDA for classification of breeds. Overall 73% of the model correctly classified. Among the examined samples, 100% were classified as V-line, 55% were classified as Baladi Black, and 65% were classified as Baladi Red.

Real time PCR was carried out to quantify mRNA levels of FGF5, PGAM2, TLR2 and IL10 in the 3 rabbit breeds. The study revealed that the expression pattern was higher in V-line breed as compared with Baladi Black or Baladi Red breeds. LDA revealed that the gene expression pattern and type of gene were variable loading for classification of breed. This study is the first reported polymorphism detection of FGF5, PGAM2, TLR2 and IL10 mRNA levels in healthy rabbit breeds using real time PCR.

These findings suggest that variations in these genes could provide proxy biomarkers for characterization of rabbit breeds and may allow a rapid and rigorous selection within and between these breeds. The variability of these markers makes also allows assessment of the predisposition of animals to a specific type of a desired trait. In addition, variation in the expression patterns could be a useful biomarker for studying the growth and immune status of rabbits, allowing prediction of the most susceptible risk time for growth related problems and disease occurrence and building an effective management approach to improving rabbit health through good breeding and vaccination regimens.

 

QUESTIONS (True or False)

1. Fibroblast growth factors (FGFs) 5 stimulates growth and proliferation in multiple cell types

2. The Baladi breed was created as a heat-resistant breed that can cope with the Egyptian climate and is primarily used for meat production.

3. Rabbits are considered a valuable food species due to their rapid breeding and high quality meat

 

ANSWERS

1. True

2. True

3. True

 

Vis et al. Strategies to Improve Survival from Surgery for Heart Valve Implantation in Sheep, pp. 235-239

Domain 3: Research; K8 - experimental surgical techniques and instrumentation

Secondary Species:  Sheep (Ovis aries)

SUMMARY: Sheep are commonly used as models for heart valve research since BP, HR, cardiac output, and IC pressure are similar between humans and sheep.  Heart valve research is especially relevant in the sheep model because observable changes in implanted heart valve bio-prostheses appear after only a few months in sheep, as compared to years in humans.  Aortic valve surgery is the most frequently performed valvular surgical intervention in human patients, however this procedure in sheep is rather challenging.  Complications arise due mostly to the need to arrest the heart for surgery (bypass needed + air removal post-surgery to prevent an air thrombus) and the sheep anatomy (narrow aortic annulus, short distance between the annulus and coronary ostia, short ascending aorta).  Most ovine aortic replacement surgeries have a rather high rate of mortality (9-33%, with 17-50% within the first month post-op).  Optimizing cardioprotective strategies during surgery should aid in improving postoperative survival. 

This observational study (20 sheep) proposed the following as potential cardioprotective strategies:

· Accomplish total body hypothermia by cooling the saline and cardioplegic solution to a temperature between 0 to 4 °C (done by storing packages in an ice-filled containers)

· Administer multiple doses of cardioplegic solution with ice-cold saline @ 20 min intervals (as compared to 1 dose, note repeat doses are given directly into the ostia of the coronary arteries)

· Administer a final dose of cardioplegia after aortic suturing, just before de-clamping the aorta (ensures complete cardiac arrest before de-clamping)

· If persistent ventricular failure is seen at recovery, re-clamp the aorta, administer another cardioplegia dose until cardiac arrest, and then de-clamp the aorta.  Spontaneous sinus rhythm should begin thereafter.

· Other helpful tips:

o   Keep a short aortic clamping time (death occurred during SX when clamped for 173 minà refractory ventricular fibrillation)

o   Use care when suturing the aorta (avoid accidentally leaving an artificial valve in the ‘open’ position by suturing the valve to the aorta à death within 1 day due to cardiac failure/aortic regurgitation

o   Keep cardiopulmonary bypass time low (death occurred between d1 and 2 when on bypass for 340 min)

o   To prevents myocardial damage, administer minimal shocks after clamp removal in order to establish normal sinus rhythm (instead re-clamp, administer cardioplegic, then remove clamp).

[image: image3.png]



Figure 1. Schematic overview of the cardioprotection protocol, SR, sinus rhythm; VF, ventricular fibrillation

QUESTIONS
1.  
What is/are the most common non-experimental complication associated with sheep surgeries?  Why is this a problem/what causes the problem?  How can it be prevented?

2.  
What is the recommended fasting length for health adult sheep?

a. 24 hours from both food and water

b. No more than 12 hours for both food and water

c. Up to 12 hours for water, up to 24 hours for food

d. Minimal fasting (<6 hrs.) is needed

3.
What is the recommended fasting length for young sheep?

a. 24 hours from both food and water

b. No more than 12 hours for both food and water

c. Up to 12 hours for water, up to 24 hours for food

d. Minimal fasting (<6 hrs.) is needed

ANSWERS
1.
Inadequate ventilation caused by regurgitation +/- aspiration (leading to inadequate oxygenation) +/- bloat.  Caused because of the anatomy of the rumen, salivation eructation, and regurgitation.  Prevention is through proper preparation for surgery (fasting).

2.
c.  Recommendation ranges 8-12 for water and 12-24 for food. 

3.
b
Gordon et al. Inflammatory Responses with Left Ventricular Compromise after Induction of Myocardial Infarcts in Sheep (Ovis aries), pp. 240-246

Domain 3: Research

Secondary Species:  Sheep (Ovis aries)

Background: The proinflammatory response occurring after myocardial infarction is believed to be an important contributor to myocardial injury and deterioration. Sheep and pigs are commonly used to study myocardial infarction due to their anatomic similarities with humans. This study focused on the inflammatory response following myocardial ischemia and the correlation between the inflammatory response and functional outcomes.

SUMMARY: Six-month old, male Suffolk-cross sheep (n = 6) were used in this study. Sheep were in good body condition with no evidence of disease. Parameters monitored were activity level, appetite, temperature, respiratory rate, heart rate and quality of beats as determined through auscultation, and body condition score. Anesthetized control animals received a thoracotomy without infarct. To induce a myocardial infarct in the other group, the left circumflex artery and its two branches was identified. Ligatures were placed at the base of the branches and an infarct was confirmed by ST elevation and discoloration of the tissue. ECG and cardiac MRI were performed at baseline, 3-, and 12-weeks post-op. Cardiac enzyme biomarkers (troponin 1 and creatine phosphokinase) were elevated between baseline and 24 h post-infarction and normalized by 3 weeks post-op. End diastolic (EDV) and end systolic volumes (ESV) were elevated at 4 weeks and 12 weeks post-op, while ejection fraction (EF), stroke volume (SVI), dp/dt max and min (measures of contractility), were lower at the same time points. The QRS complex was significantly prolonged at 4 wk and 12 wk time-points, indicating delayed contractility. The P-Q and QT intervals were prolonged/delayed at 4 weeks but not at 12 weeks indicating that hemodynamic changes remain while some ECG parameters were normal. Proinflammatory cytokines (IL6, IFNy, TNFa) were significantly elevated at 4 weeks. All experimental sheep developed a large transmural infarct with moderate to severe left ventricular dysfunction. At 4 wks EF decreased, EDV increased, and ESV increased significantly. At 12 wk, heart failure progressed, and sheep showed significant increases in left ventricular systolic and diastolic dimensions and decreased contractility compared with baseline. T1 MRI mapping showed significant area of inflammation at 4 weeks which was replaced with a fibrotic scar at 12 weeks. Histology revealed vary amounts of fibrosis, inflammation, and hemorrhage. Some cytokines such as IL6, IFNγ and TNFα have a major adverse effect on functional hemodynamic parameters such as EDV, ESV, SVI and EF. The impact was seen within 4 weeks of infarction and resulted in progressive decline in cardiac function through 12 weeks. The functional changes were associated with myocardial inflammation and fibrosis.

 

QUESTIONS

1. 
Fibrosis within a tissue can be confirmed using what special stain?

2. 
Which of the following are proinflammatory cytokines?

a.
IL6

b. 
TNFa

c.
IL10

d. 
IFNy

 

ANSWERS

1.
Masson trichrome

2. 
a, b, d

Puglisi et al. Comparison of Insulins Glargine and Degludec in Diabetic Rhesus Macaques (Macaca mulatta) with CGM Devices, pp. 247-255

Domain 3: Research

Primary Species: Macaques (Macaca spp.)

SUMMARY:  Diabetes is a group of metabolic diseases that cause hyperglycemia secondary to deficient insulin response, secretion, or both. This disease be classified as: 1) type 1 diabetes mellitus, in which the pancreas is unable to produce insulin for glucose absorption; 2) type 2 diabetes mellitus (T2DM), when the body does not use insulin correctly; 3) gestational diabetes, in which the body is insulin-intolerant during pregnancy; and 4) other specific forms of diabetes in which the patient is particularly predisposed to becoming diabetic due to various comorbidities or to inadvertent induction caused by some medications. Lifestyle changes, including diet and exercise, are recommended as the first line of treatment, along with oral antihyperglycemic drugs such as metformin. Treatment efficacy can be evaluated with self-monitoring blood glucose or continuous glucose monitoring (CGM) devices.

Most NHPs affected by diabetes are diagnosed with T2DM. They are predisposed to similar genetic, behavioral and environmental factors (e.g., age, diet, sedentary lifestyle, obesity) as humans; have similar pathophysiology; are diagnosed via fasting blood glucose (FBG), glycosylated hemoglobin (HbA1c), fructosamine, and weight loss; and are treated with exercise and diet modifications as a first line of treatment. Historically, daily dosing with insulin glargine (a long acting insulin with a half-life of 12 hours and duration of action of 12 to 24 h in humans) achieved appropriate glycemic control in the NHP. Monthly FBG and fructosamine testing were performed, due to affordability and practicality, in the current study. HbA1C was selected over fructosamine for T2DM management in this colony due to the fact that fructosamine levels correlate with blood glucose (BG) concentrations for the preceding 2 to 3 week and HbA1c percentages relate to BG concentration over 1.5 to 3 months.

The author’s hypothesized that degludec (a newer form of long-acting insulin, with a half-life of 25 hours and duration of action that exceeds 42 h in humans) would provide effective glycemic control for rhesus macaques with T2DM when dosed at equivalent doses (that is, the same number of units/day) as glargine. They also hypothesized that CGM devices would provide accurate BG readings as compared with chemistry analyzer and glucometer BG readings.

The author’s discovered glucose values averaged 29 mg/dL higher with degludec than with glargine. In addition, glucose values were comparable between the CGM device, glucometer, and chemistry analyzer, thereby validating CGM devices as a reliable method for measuring BG levels in rhesus macaques. Although glargine was superior to degludec, both were considered safe and effective treatment options. Glucose values from CGM, glucometers, and chemistry analyzers were similar to BG values in rhesus macaques.

QUESTIONS
1. 
True/False: Similarly to HbA1c (glucose + hemoglobin), fructosamine is a measure of the amount of glucose in the blood. However, while HbA1c measures your 3-month average glucose, fructosamine reflects mean blood glucose over the previous 2-3 weeks. This is due to the shorter life cycle of albumin.

2. 
True/False: The Bio-Breeding Diabetes Prone rat serves as a model for T2DM in humans.

3.  
What does the below image represent?
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ANSWERS
1. 
True

2. 
False (should be Type 1)

3. 
Continuous glucose monitoring in a rhesus macaque.
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CASE STUDY

Casey et al. Fibrous Osteodystrophy, Chronic Renal Disease, and Uterine Adenocarcinoma in Aged Gray Mouse Lemurs, pp. 256-266

Tertiary Species: Other Nonhuman Primates - Mouse Lemurs (Microcebus murinus)

SUMMARY: This article was a case study that observed chronic renal failure in gray mouse lemurs (GML). Interest in using GML is increasing as an animal model, but very little is known pertaining to naturally occurring diseases.  This study observed an older male animal that was euthanized for poor doing and a refractory tibial fracture.  Histopathology revealed chronic renal disease and the first documented occurrence of fibrous osteodystrophy in a GML. This study also observed uterine adenocarcinoma in aged female GMLs. 

QUESTIONS
1. 
What family does the gray mouse lemur belong in?

a. 
Cheirogaleidae 

b. 
Loridae

c. 
Tarsiidae

d. 
Lemuridae

2. 
Gray mouse lemurs are a model for

a. 
Aging research, specifically Parkinson's disease, experimental allergic encephalomyelitis, idiopathic hemochromatosis

b. 
Aging research, specifically Alzheimer's disease, dementia and circadian rhythms 

c. 
Chronic colitis, colon cancer, hepatitis

d. 
Transmissible spongiform encephalopathies, pelvic organ prolapse, malaria, cortisol receptor 

3. 
Gray mouse lemurs are

a. 
Diurnal, arboreal, and one of the smallest primates at 300-600 g in the wild

b. 
Nocturnal, terrestrial living in burrows and one of the smallest primates at 49-80 g in the wild 

c. 
Nocturnal, arboreal, and one of the smallest primates at 50-80 g in the wild 

d. 
Crepuscular, terrestrial living in burrows and one of the smallest primates at 300-600 g in the wild 

ANSWERS
1. 
a. Cheirogaleidae 

2. 
b. Aging research, specifically Alzheimer's disease, dementia and circadian rhythms 

3. 
c. Nocturnal, arboreal, and one of the smallest primates at 50-80 g in the wild 

