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OVERVIEWS
Desoubeaux and Cary. Animal Models of Aspergillosis, pp. 109-123

Domain 3: Research

 

SUMMARY: Aspergillosis is a fungal infection caused by molds in the Aspergillus genus.  Humans and animals are typically infected through inhalation, but in rare cases, ingestion or wound contamination can also cause infection.  Aspergillus spp. are prevalent in the environment and are commonly found in soil, on plants, in decaying organic matter, and in humid places.  Diagnosis is difficult due to inaccurate or non-standardized tools and treatment is limited by antifungal drug unavailability, high cost, and difficult to manage pharmacodynamic or pharmacokinetic properties of antifungal drugs.  Animal models of aspergillosis are important in an effort to address the abovementioned issues and are also important to aid in future advances against aspergillosis.

 

QUESTIONS
1. In humans, which of the following Aspergillus species is isolated from more than 80% of positive clinical samples?

a. A. lentulus
b. A. fumigatus
c. A. terreus
d. A. nidulans
2. Which of the following is the most severe form of Aspergillus disease in humans?

a. Allergic bronchopulmonary aspergillosis

b. Invasive aspergillosis

c. Aspergillomas

d. Eye infections
3. Which of the following is the reference standard for confirmation of aspergillosis diagnosis?

a. Histopathology

b. Cultures

c. CT imaging

d. Detection of Aspergillus galactomannan antigen
4. Which of the following are the 2 most commonly used medications in cases of invasive aspergillosis in humans?

a. Voriconazole and itraconazole

b. Liposomal amphotericin B and itraconazole

c. Voriconazole and parconazole
d. Voriconazole and liposomal amphotericin B
5. Compared with its incidence in humans, aspergillosis is a common infection in ____________.

a. Cats

b. Birds

c. Dogs

d. Horses 

6. Measurement of galactomannan antigen in blood was shown to be valuable in which of the following species?

a. Raptors and turkeys

b. Falcons and chickens

c. Turkeys and chickens

d. Raptors and chickens
7. Genetic knockout models have revealed that which of the following is a protective factor against Aspergillus fumigatus?

a. IL6

b. IL12

c. IFN

d. All of the above
8. Which of the following is NOT frequently used as an animal model of aspergillosis?

a. NHPs

b. Mice

c. Rabbits

d. Rats 

9. Which of the following murine models do NOT require additional adjuvants?

a. Allergic airway disease

b. Fungus induced inflammation

c. Atopy

d. All of the above require additional adjuvants

e. b and c
10. Which of the following inbred strains is deficient in C5 complement and has been shown to be highly susceptible to experimental aspergillosis?

a. Albino Swiss Webster

b. C57BL/6

c. DBA2

d. CD1
11. ____________ models have primarily been used to address invasive aspergillosis with an initial pulmonary course.

a. Rat

b. Mouse

c. Rabbit

d. Guinea pig 

12. __________ have been used to study fungal endocarditis.

a. Rats

b. Mice

c. Rabbits

d. Guinea pigs 

13. __________ have been used in models of fungal keratitis.

a. Rats

b. Mice

c. Rabbits

d. Guinea pigs
14. All animal models of aspergillosis except _________ require immunosuppression to generate a reproducible invasive infection.

a. Rats

b. Birds

c. Mice

d. Rabbits 

15. Which of the following is used to render animals neutropenic?

a. Alloxan

b. MPTP

c. Cyclophosphamide

d. DSS
16. How do alkylating drugs induce leukopenia?

a. Bind to DNA during cellular replication

b. Induce intestinal inflammation

c. Bind to RNA during cellular replication

d. Destroy neurons 

17. Which of the following is TRUE about how hydrocortisone and triamcinolone compromise the adaptive immune response against invasive aspergillosis?

a. Affect T lymphocytes

b. Decrease cytokine production

c. Affect B lymphocytes

d. All of the above are true
18. When using _________, aspergillosis dissemination is limited to the liver.

a. Mice

b. Rats

c. Rabbits

d. Guinea pigs 

19. CNS involvement occurs in many _________ models of aspergillosis.

a. Mouse

b. Rat

c. Rabbit

d. Guinea pig
20. Microsprayer devices have been tested successfully in which of the following animal models?

a. Rabbits and mice

b. Mice and rats

c. Rats and guinea pigs

d. Rabbits and guinea pigs
21. Which of the following is historically the Aspergillus strain used most often in experimental models?

a. CEA10

b. DBA2

c. AF293

d. CD1

22. Which of the following IS a hallmark of allergic bronchopulmonary aspergillosis in human patients?

a. Airway colonization with live hyphae

b. Bronchiectasis

c. Mucus plugging

d. All of the above
23. In general, with experimental aspergillosis infections, which of the following are the first target organs?

a. Kidneys and spleen

b. Brain and liver

c. Kidneys and brain

d. Spleen and liver 

24. Which of the following is TRUE about A. fumigatus?

a. It has the ability to rapidly grow at 37°C

b. It possesses adhesion factors (hydrophobins)

c. It produces the pigment melanin

d. All of the above are true 

25. Which of the following animals typically die within 5 to 10 days after Aspergillus (invasive model) infection?

a. Guinea pigs

b. Mice

c. Rabbits

d. Rats

 

ANSWERS
1. b

2. b

3. a

4. d

5. b

6. c

7. d

8. a

9. e

10. c

11. a

12. d

13. c

14. b

15. c

16. a

17. d

18. b

19. a

20. b

21. c

22. d

23. c

24. d

25. c

  

Kim et al. Comparative Review of Antimicrobial Resistance in Humans and Nonhuman Primates, pp. 124-130

SUMMARY: Comparative analysis of AMR between humans and animals is necessary for zoonotic pathogens. AMR data in veterinary medicine is not diligently monitored for most animal species with which humans commonly contact, including NHP. The objective of this review is to provide a complete report of the prevalence of AMR among zoonotic bacteria that present the greatest threats to NHP, occupational, and public health. The need for veterinarians to proactively monitor AMR in dangerous zoonotic bacteria, to enable veterinarians to make more informed decisions to maximize antimicrobial therapy and minimize occupational risk.

 

Appropriate antimicrobial use is essential to maximize the efficiency and effectiveness of antimicrobial therapy. Antimicrobials chosen for therapy are often dependent on bacterial susceptibility testing, but empirical treatment prior to culture and susceptibility is often necessary. In such cases, recent AMR prevalence data is imperative to maximize the likelihood of effective therapy. However, without comprehensive data on AMR prevalence, it is difficult to confidently prescribe antimicrobials empirically.

 

NHP present occupational and public health risks due to circulating zoonotic enteric bacteria. The objective of this literature review is to present existing prevalence data on AMR of zoonotic pathogens that cause the greatest NHP health threats and the greatest occupational and public health risks.

 

The authors focus on Shigella, Campylobacter, and Yersinia spp. because these 3 pathogens are presumed to be of greatest concern among primate veterinarians.

 

Shigella are among the most infectious zoonotic bacteria. AMR Shigella is defined as a serious threat to human health. It is limited to humans and NHP, with humans as the primary reservoir. Therefore, humans as the source of shigellosis among NHP should not be ignored.

 

Campylobacter is among the most frequent causes of human gastroenteritis, leading to diarrhea, fever, abdominal cramps, and in serious cases, temporary paralysis.

 

Yersiniosis today is more frequently caused by Y. enterocolitica and usually leads to self-limiting enteric disease in humans and many animal species. Among zoonotic enteric bacteria affecting NHP, Y. enterocolitica and Y. pseudotuberculosis are specially virulent.

 

Despite the AMR data that have been published, veterinarians and physicians require more representative data regarding the prevalence of AMR among zoonotic enteric bacteria in NHP to make better-informed therapy and policy decisions.

QUESTIONS
1.
Which antimicrobial has been identified by the WHO as critically important to public health?

a.
Fluoroquinolones

b.
Macrolides

c.
3rd generation cephalosporins

d.
All of them

2.
Which one is false?

a.
NHP play a critical role in biomedical research by serving as models for human diseases.

b.
Efficacious Ebola vaccine has been created.

c.
HIV infection from mother-to-child can already be prevented.

d.
Therapies for Parkinson disease have been already developed.

3.
Which one is false regarding Yersinia?

a.
Most human yersiniosis cases are self-limiting.

b.
Y. enterocolitica isolates from humans are frequently resistant to penicillin.

c.
Humans and NHP commonly share exposure routes to Yersinia.

ANSWERS
1.
d
2.
c is false

3.
c is false

ORIGINAL RESEARCH

Mouse Model

Rytlewski et al. Cohousing Male Mice with and without Segmental Bone Defects, pp. 131-138
SUMMARY: This study was done in cooperation with NASA and the US Army.  It looked at housing male C57BL/6 mice at increased density to stimulate housing density of the Transporter unit used on the SpaceX Dragon rocket on its way to the International Space Station. Mice underwent segmental defect surgery and were either cohoused with a mixture of operated and non-operated or housed with only operated mice. The study also looked at independent readers ability to score low and high activity level based on examples of different mouse behaviors.  Results showed that mice cohoused with a mixture had significantly higher activity levels in the AM than the all-operated cage. The goal was also to determine if a system of scoring could adequately assess aggressive activity in a cage of male mice and the results of this study showed that this scoring system is highly reproducible.   

QUESTIONS
1. 
What is the space requirement for a 25g male mouse?

2. 
According to the Guide, how many >25g male mice can be accommodated in a N10 (7.5 inches X 11.5 inches X 5 inches) cage?

3. 
What does this chart depict?

ANSWERS
1. 
12 in2 (77.4 cm2)

2. 
5 mice

3. 
Ethogram 

Rat Model
Gorman et al. Brain Iron Distribution after Multiple Doses of Ultra-small Supermagnetic Iron Oxide Particles in Rats, pp. 139-147

Domain 3: Research 
Primary Species: Rat (Rattus norvegicus)
SUMMARY: This is a study about the effects of multiple USPIO (ultra-small paramagnetic iron oxide) administrations (dose, 8mg/ kg IV) in male Sprague-Dawley rats; this dose is within the range typically reported in imaging experiments (neuroimaging studies) and has a sufficiently long duration to provide insight into the effects of multiple exposures. The authors studied the effects of 2 commercially available USPIO-ferumoxytol (Feraheme) and Molday ION (BioPhysics Assay Laboratory, Worcester, MA)-to determine whether differences in formulation have biologic effects associated with repeat dosing. Molday ION (30 nm) is similar in size to ferumoxytol (17 to 31 nm) but has a different coating and charge. This study noninvasively quantified iron concentration changes over time by using quantitative susceptibility maps (QSM). In addition, they assessed iron accumulation in brain tissue by using histopathology, free iron release from USPIO by using serum analysis, and immune response by performing WBC counts.

The results of this study show that rats receiving daily, intravenous USPIO injections exhibit signal changes within the brain ventricles on MRI. This study demonstrates strong and persistent localization of iron to the choroid plexus and ventricles resulting in persistent signal loss on T2*-weighted images in high cumulative doses from multiple, frequent administrations of USPIO. Estimates of iron concentration in the CSF by using QSM were as high (for Molday ION) or higher (ferumoxytol) than that in serum. A 7-d washout period did not reduce the USPIO content in brain ventricles on MR images. 

Standard sections of brain, liver and spleen were evaluated for the presence and severity of iron accumulation (hemosiderosis) and for cellular damage resulting from iron accumulation (hemochromatosis). Prussian blue staining of the brain revealed variable iron deposition only within the choroid plexus. Comparison of discrete variables of choroid plexus hemosiderosis and midbrain vacuolation between ferumoxytol and Molday ION study groups were evaluated. Midbrain vacuolation was identified histologically, and necrosis was confirmed by TUNEL immunohistochemistry.

All rats exhibited significant increases in serum iron from baseline to endpoint. Hematology showed elevated WBC counts in some rats and a significant (P = 0.036) increase in the WBC counts of the ferumoxytol groups when compared with the Molday ION groups. WBC patterns were consistent with a stress leukogram of lymphopenia and monocytosis. ALT and AST were elevated in several animals in all groups, with a significant increase in ALT in the Molday ION group without washout compared with washout. Although these findings are usually indicative of liver pathology, no pathologic changes were seen on hepatic histopathology. The only change noted on histology of the liver was hemosiderosis confirmed with Prussian blue staining, which was not accompanied by tissue pathology. The elevation in liver enzymes may be indicative of early hepatic pathology or subclinical elevation.

An unexpected finding of this study was that repeated dosing of USPIO resulted in degenerative midbrain vacuolation similar to observations reported in mice lacking iron regulatory protein (IRP2), which regulates the transcription of transferrin and ferritin. 

The results obtained in this current study suggest that patients receiving frequent USPIO injections for repeated imaging or blood or iron transfusions should be monitored by using a contrast technique such as QSM or susceptibility-weighted imaging.

QUESTIONS (True or False)
1.
Staining with Prussian blue is done on tissues to confirm the presence of iron and to score tissue hemosiderosis.

2.
Excess USPIO are known to accumulate in macrophage-rich organs, including the lungs and fatty tissue, especially when injected in high doses

3.
Functional neuroimaging capitalizing on MR T2"-weighted imaging is greatly aided by the use of iron-based contrast agents such as ultra-small paramagnetic iron oxide (USPIO) particles.

ANSWERS
1.
T

2.
T

3.
T

Canine Models
Choi et al. EZH2 Expression in Naturally Occurring Canine Tumors, pp. 148-155
Domain 3: Research 

Primary Species: Dog (Canis familiaris) 

SUMMARY
Introduction: The study aims to determine the usefulness of the dog as a clinical model that could be applied to studies investigating EZH2 inhibitors as a therapeutic approach for various human cancers. The study compares the expression patterns of EZH2 in canine and human normal and tumor tissue.
Enhancer of zeste homolog 2 (EZH2) is a protein that is expressed in normal human and canine tissues and overexpressed in many human and comparable canine tumours.  It appears to be associated with tumor aggressiveness in several tumor types and is therefore an attractive molecular marker for targeted therapy.
Materials and Methods: Veterinary pathologists diagnosed 18 different tumor types (lymphoma, melanocytoma, melanoma, mast cell tumor, histiocytoma, hemangioma, hemangiosarcoma, hepatocellular carcinoma, prostate adenocarcinoma, sebaceous gland tumor, hepatoid gland tumor, squamous cell carcinoma, trichoblastoma, basal cell tumor, lipoma, ameloblastoma, seminoma and granulosa cell tumor) among surgically removed tumours from 82 domestic dogs. Nine (9) different normal tissue samples (skin, spleen, lymph node, liver, epididymis, testis, uterus, cervix and ovary) were obtained from beagles. Normal and tumor tissue underwent immunohistochemistry (IHC) staining, but only tumor tissue underwent Western blotting.
Fifty-two (52) human normal samples and 48 tumor tissues diagnosed by surgical pathologists were collected from 13 organs (breast, colon, gall bladder, kidney, liver, lung, ovary, pancreas, stomach, thyroid, tonsil, uterus and cervix) and underwent IHC staining.
Statistical analyses: A non-parametric test, the Kruskal-Wallis test, was applied and paired samples were compared using the Mann-Whitney test.

Results: Canine normal tissue showed negative or weak IHC staining for EZH2. The majority of tumours showed moderate to intense EZH2 staining and greater than 25% nuclear staining, except melanocytoma, hepatocellular carcinoma, and lipoma which showed weak to no EZH2 staining and less than 25% nuclear staining. Malignant tumours, e.g. hemangiosarcoma, hepatoid gland adenoma, had higher EZH2 scores compared to benign tumours, e.g. hemangioma, hepatoid epithelioma.
Intense EZH2 staining was observed in canine lymphoma, melanoma, mast cell tumor, histiocytoma and basal cell tumor and widely distributed nuclear patterns of EZH2 staining were noted in lymphoma, melanoma, mast cell tumor and histiocytoma.
Western blot analyses showed higher EZH2 expression in canine tumours than in normal tissue.

Human normal tissue showed negative or weak IHC staining for EZH2, except in the liver and stomach which had high scores. The liver and stomach tumours scored similarly to normal liver and stomach tissues. Other tumours had elevated EZH2 expression compared to normal tissue. Intense EZH2 staining and widely distributed nuclear patterns of EZH2 staining were noted in the colon, ovary, gall bladder and uterus.

Conclusion: Naturally occurring canine tumours such as lymphoma, melanoma, basal cell tumours and squamous cell carcinoma have features that correspond to human counterparts and may be useful clinical models for further research into the role of EZH2.

 

QUESTIONS
1. 
T/F. Normal human liver and stomach tissues show low EZH2 expression compared to human liver and stomach tumor tissue. 

2. 
Which of the following canine tumor tissues EZH2 findings correspond to those in humans? Two correct.

a. 
Lymphoma

b. 
Hepatocellular carcinoma

c. 
Mast cell tumor
d. 
Sebaceous gland tumor
e. 
Melanoma

3. 
Which of the following canine tumor tissues are more frequent in or specific to dogs? Three correct

a. 
Histiocytoma

b. 
Melanocytoma

c. 
Mast cell tumor
d. 
Lipoma

e. 
Ameloblastoma

 

ANSWERS
1. 
F   
2. 
a, e   
3. 
a, c, e

Bruler et al. Using the Oculocardiac Reflex to Characterize Autonomic Imbalance in a Naturally Occurring Canine Model of Valvular Insufficiency, pp. 156-162
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Dog (Canis familiaris)
 

SUMMARY: Congestive heart failure results in structural, neural, and electrophysiological cardiac remodeling, and thus decreased stretching or function of arterial baroreceptors. This results in decreased ability for vagal stimulation, and thus decreased heart rate via acetyl choline binding to receptors in the sinoatrial node. This autonomic dysregulation causes an increase in resting heart rate and is also likely to diminish the oculocardiac reflex (OCR). OCR is a physiologic response known as the vagal maneuver which causes decreased heart rate in response to pressure on the extraocular muscles or compression of the globe.
In the current study, 68 client-owned dogs were classified as either control or animals with mitral insufficiency. Animals with mitral insufficiency were diagnosed based on echocardiography performed by a veterinarian and further classified based on presence of clinical signs and cardiac remodeling (NA: no remodeling, RA: remodeling but asymptomatic, and RS: remodeling and symptomatic). Animals were gently restrained in right lateral recumbency and ECG was performed for 4 minutes, followed by manual ocular compression for one minute, and then an additional 5 minutes of ECG. Mean RR interval, standard deviation of RR intervals, root mean square of successive differences in RR intervals, and vasovagal tonus index (VVTI) were recorded as well as a number of echocardiographic parameters.
For each of the parameters above, the RS group had significantly lower values than the control and non-remodeled groups. Remodeled groups also showed no significant change in any of the parameters before and after OCR, except for VVTI.
Overall, the symptomatic group responded differently than all other groups, as demonstrated by a lack of response to OCR. The sustained heart rate of the RS group is likely due to sustained sympathetic tone rather than lack of parasympathetic tone, which may occur earlier in the disease process. These findings support the theory that OCR diminishes with the progression of CHF. The authors recognized several confounding factures including stress and fear responses in dogs as they were physically restrained, significant age difference between the control and experimental groups, and the absence of the ability to determine the exact amount of compression applied.

QUESTIONS
1. 
Clinical signs of CHF include all of the following except:

a. 
Coughing

b.
Mucoid nasal discharge

c. 
Exercise intolerance

d.  
Respiratory distress3

2. 
The oculocardiac reflex occurs when pressure is applied to the globe, resulting in stimulation of the ophthalmic branch of which cranial nerve?

a.  
II

b.  
III

c.  
V

d.  
VI

e. 
VII

ANSWERS
1.       b
2.       c
 
Nonhuman Primate Models

Hunter et al. Longitudinal Anthropometric Assessment of Rhesus Macaque (Macaca mulatta) Model of Huntington Disease, pp. 163-167
Domain 1

Primary Species: Macaques (Macaca spp.)

 

SUMMARY: Huntington disease (HD) is an autosomal dominant disorder in humans that leads to cognitive and motor impairment. It has been shown that pre-HD children experience weight loss, decreased BMI and decreased head circumference compared to non-HD children. The authors of this study sought to further characterize a transgenic HD NHP model by collecting longitudinal measurements of BMI, head circumference and sagittal and transverse head measurements of HD macaques. Data were collected from 4 male HD macaques and 2 male WT macaques monthly from birth to 72 mo and then every 3 mo thereafter (through 100 mo). Mixed-effects regression was used for data analysis to allow individualization of growth trajectories over time. BMI, head circumference and sagittal head measurements for 2 of the HD macaques began to diverge (increased measurements) from controls at 40-60 months of age. A third HD macaque trended toward this same divergence but was euthanized at 61 mo. For transverse head measurements, divergence of HD growth trajectories from those of WT controls was less prominent. Overall, measurements for 1 HD macaque were lower than those of the other 3, and tended to be near the lower limit of the WT confidence interval for BMI and sagittal head measurements. Increased weight gain and BMI in 3 of the HD macaques may be explained by metabolic dysfunction, which is consistent in human HD patients. While children at risk for HD have a decreased head circumference compared to healthy children, 2 of the HD macaques (and likely a third, had he survived) had increased head measurements compared to WT controls. The fourth HD macaque had the most aggressive development of HD, which may explain the smaller measurements compared to the other HD macaques. Divergence that occurred at 40-60 months of age approximately coincides with sexual maturity. Hormonal shifts at puberty in HD animals may have influenced their metabolism and played a role in their divergent growth trajectories. Expansion of the HD colony and continued collection of data will decrease uncertainty with the limited sample size in this study.

 

QUESTIONS
1. 
Similar to Huntington disease in humans, progression of disease in the transgenic HD macaque model is characterized by…

a.
Weight loss and diarrhea

b.  
Increased head circumference and BMI

c. 
Motor and cognitive impairment

d. 
Self-injurious behavior 

2.  
Which of the following measurements for HD macaques showed the least prominent divergence from WT controls?

a. 
BMI

b.  
Head circumference

c. 
Sagittal head measurement

d.   Transverse head measurement

3. 
At what age range does a male Macaca mulatta reach sexual maturity?

a.  
1.5 to 2.5 years

b. 
3.5 to 4.5 years

c. 
5.5 to 6.5 years

d.  
7.5 to 8.5 years

 

ANSWERS
1. 
c
2. 
d
3. 
c

Ekanayake-Alper et al. Retrospective Review of Surgical Outcomes and Pair-housing Success in Vasectomized Rhesus Macaques (Macaca mulatta), pp. 168-176

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Macaques (Macaca spp.)

SUMMARY: The paper reviews the surgical outcomes of vasectomy and the pair housing success of the vasectomized males in the authors’ facility. A successful strategy for long-term pair housing of adult NHPs is to pair with an adult female. However, to prevent unwanted pregnancy one of the pair must be sterilized. Female NHPs can be effectively sterilized via ovariectomy and ovariohysterectomy however those procedures are invasive and pose a risk for post-op complications and prolonged recovery. Hormonal contraception has been utilized for a non-invasive option for contraception but the effectiveness is not been reported however failures have. Additionally, the effect removing the ovaries or altering ovarian hormonal function must be taken into consideration. Osteoporosis is seen in postmenopausal women and is a variable to consider in NHPs. The use of long term progestins have been associated with complications including, pyometra, reduced glucoregulatory function and endometrial decidualization. Castration of male NHPs is not performed in research because it can cause marked behavioral and hormonal changes that might skew research data. Vasectomy offers a safe, effective and permanent method of male contraception without altering behavior or hormones. 

The vasectomy is performed by removing a section of the vas that is approximately 1cm in length. There are several methods of vas occlusion including suture ligation, surgical clips, fascial interposition, intraluminal cautery, or a combination of techniques. If cautery is used both ends must be cauterized. Fascial interposition is a method where a layer of the vas sheath is placed between the two cut ends. Ligation is common but should be combined with another procedure to increase chances of success. Complications in humans undergoing vasectomy include hematoma, infection, failure of sterilization, sperm granuloma, acute postoperative pain and chronic pain syndrome. Complication rates correlate with the experience of the surgeon; however, the high incidence rate reported in this paper was proposed to be due to several factors including larger incisions sites, instructional nature of the procedure (teaching institution) and species specific behavior that would preclude keeping the site clean and dry and potential incision site self-trauma. All complications were resolved with antibiotics, +/- analgesics (NSAIDs and opioids depending on the case). No failures (unwanted pregnancy were noted) although in a small group size (n=16) and a pairing success rate of 81% for vasectomized males was reported. 

QUESTIONS
1. What are the tissues that make up the spermatic cord? 

2. What is the most common complication of vasectomy reported in humans? 

3. What complications can be seen with prolonged use of progestins? 

4. Sperm granulomas are an inflammatory response to sperm leakage from what structures? 

ANSWERS
1. The spermatic cord is the cord-like structure in males formed by the vas deferens (ductus deferens) and surrounding tissue that runs from the deep inguinal ring down to each testicle. Its serosal covering, the tunica vaginalis, is an extension of the peritoneum that passes through the transversalis fascia.

2. Hematoma formation (incidence ranges from 2-29% correlating with the experience of the surgeon)

3. Pyometra, reduced glucoregulatory function and endometrial decidualization

4. Vasectomy site, epididymis, or rete testis

Kempton et al. Repair of a Large Ventral Hernia in a Rhesus Macaque (Macaca mulatta) by Using and Abdominal Component Separation Technique, pp. 177-181

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Macaques (Macaca spp.)

 

SUMMARY: This is a case report highlighting a technique commonly used to repair large abdominal hernias in humans which can be used in NHPs. A 32 yo female rhesus macaque presented with a recurrent abdominal hernia that had been repaired 1 year prior. The current hernia was characterized by a large (7X13 cm) defect in the abdominal musculature with skin breakdown, ulceration and chronic infection. The animal was doing poor clinically with signs lethargy, inappetence, and failure to thrive. The animal was anesthetized and it was determined a primary closure could not be performed given the size of the defect. The hernia was repaired using an abdominal component separation technique by incising through the aponeurosis of the external oblique on each side and separating the internal and external obliques to create sliding myofascial abdominal flaps. This resulting flaps allowed for additional advancement and improved closure with minimal tension. Prior to closure, a mesh patch was sutured to the undersurface of the abdominal fascia for improved strength. The animal recovered and was able to return to study with no additional recurrence (12 mo post procedure). The article notes this technique is commonly used in humans but should only be performed (in any species) with large defects when primary closure cannot be achieved. This technique minimizes tension on the closure leading to a lower rate of recurrence.

 

QUESTIONS
1. 
Which of the following is not a benefit of using absorbable as compared to non-absorbable mesh for hernia fixation?

a. 
Decreased risk of adhesions

b. 
Decreased risk of infection

c. 
Increased strength

d.  
Increased flexibility 

2.  
Surgical repair of abdominal hernia is indicated to eliminate the risk of what potential sequelae?

 

ANSWERS
1. 
d
2.  
Organ entrapment

 

Doane et al. Silicon Foreign Body in the Cerebrum of a Rhesus Macaque (Macaca mulatta), pp. 182-186

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Macaques (Macaca spp.)

SUMMARY: A male 7-year old rhesus macaque was found to have a cerebrocortical silicon foreign body following implantation of a cranial recording chamber. The implanted chamber was placed across sagittal midline and enclosed 2 bilateral craniotomies, making it a larger than most chambers. Both craniotomies were positioned over the frontal cortex. At the end of the surgery, a sterile silicon elastomer (Kwik-Sil) was infused into the chamber prior to capping to protect the underlying dura. One month post-surgery, during routine chamber maintenance, the macaque presented with a seizure-like episode. Initially, the seizure was assumed to be induced by mechanical stimulation of the cortex during chamber wash, but differentials included infarct, infection and hemorrhage. One week later another procedure was performed, placing an electrode and cannula briefly into the right amygdala, and once again flushing the chamber and applying the silicon polymer to the dural surface. 16 hours later, the macaque presented with hemiparesis of both thoracic and pelvic limbs. The macaque was prescribed analgesics and antibiotics and after several days the macaque began to improve the use of its limbs.  Two weeks following the hemiparesis, an MRI was performed showing a 1x2cm cystic lesion in the subcortical region, in an area which controls motor function to the lower extremities, trunk and arm. The following day a transdural fine needle aspirate was performed and aspirated 0.5ml of light yellow fluid, which was found to be sterile, eosinophilic modified transudate. After aspiration, the macaque had immediate resolution of hemiparesis. One month following the aspirate, an MRI was repeated and found the cystic lesion was reduced in size, but the suspected foreign body was still evident. The macaque continued in the study and experienced 3 additional seizure-like episodes over the course of the year. One year following the initial implantation, the macaque was necropsied and it was found to have thickened dura, focally extensive cerebrocortical malacia and a silicon foreign body in the cortical surface. No bacteria were observed. The suggested cause of the silicon foreign body was due to a defect in the silicon elastomer, resulting in a prolonged curing time which allowed the product to enter the brain through the cannulation track prior to hardening. In addition, it was suggested that an increased amount of silicon product required due to the large chamber size, further contributed to the situation. This is the first reported case of an iatrogenic intracerebral foreign body in a macaque.

QUESTIONS
1. What are the two most common bacteria found in brain abscesses associated with neurosurgery? 
a. E. coli and Streptococcus
b. Pseudomonas and Staphylococcus
c. Staphylococcus and Streptococcus
d. Klebsiella and E. coli
2. At one point, neurologic exam of the macaque found a decreased withdrawal response and moderately increased patellar reflex of the left pelvic limb. These findings are consistent with: 

a. Lower motor-neuron disease

b. Upper motor-neuron disease

ANSWERS
1. c
2. b
