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Mouse Models

Clark et al. Bordetella pseudohinzii as a Confounding Organism in Murine Models of Pulmonary Disease, pp. 361-366
Primary Species: Mouse (Mus musculus)

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

History: A group studying acute lung injury observed an increased percentage of neutrophils in the bronchoalveolar lavage (BAL) fluid of mice.

Methods: BAL was performed, and lung samples were collected sterilely from 5 C57BL/6 mice that had been bred in house. Pure colonies of bacteria, initially identified as Bordetella hinzii were cultured from 2 of the 5 mice which had the highest percentages of neutrophils (21% and 26%) in the BAL fluid. Subsequent sequencing of a portion of the ompA gene from this isolate demonstrated 100% homology with the published B. pseudohinzii sequence. 10 mice from the investigator's colony were selected to determine the best test to screen for B. pseudohinzii in the facility. BAL was performed, the left lung lobe was collected for culture and PCR analysis, the right lung lobe and nasal passages were collected for histopathology, an oral swab was collected for culture, and an oral swab and fecal pellets were collected for PCR analysis.

Results: B. pseudohinzii was cultured from the oral cavity, lung, or both in 8 of the 10 mice analyzed. All 8 of these mice were fecal PCR positive for B. pseudohinzii; 7 had increased neutrophils (5% to 20%) in the BAL fluid, whereas the 8th mouse had a normal neutrophil percentage (2%). Active bronchopneumonia was not observed, but some infected mice had mild to moderate rhinitis. B. pseudohinzii appears to be a microbial agent of importance in mouse colonies that can confound pulmonary research. 

Conclusion: Commercial vendors and institutions should consider colony screening, routine reporting, and exclusion of B. pseudohinzii.
QUESTION

1. 
Bordetella pseudohinzii has which of the following characteristics.

a. 
Gram negative, catalase and oxidase positive.

b.
Gram negative, catalase and oxidase negative.

c. 
Gram negative, catalase and oxidase negative

d. 
Gram positive, catalase and oxidase positive
ANSWER

1.
a     

Kilic and Kulualp. Tear Production Rate in a Mouse Model of Dry Eye According to the Phenol Red Thread and Endodontic Absorbent Paper Point Tear Tests, pp. 367-372

Domain 3: Research; T3 - Design and Conduct Research
Primary Species:  Mouse (Mus musculus)

 

SUMMARY: Tear production tests are an important method for measuring eye health, particularly the production of lacrimal gland secretions.  Commonly used tear production tests include the Schirmer tear test and the pheno red thread test (PRTT).  These tests suffer from potential problems of low sensitivity and specificity, and can also be difficult to perform effectively in small rodent species.  This study was designed to evaluate a more recent tear production test method using endodontic absorbent paper tear test (EAPTT).  Endodontic absorbent paper points are used to dry root canals and have the benefit of using material that is more difficult to deform than PRTT materials and are easily placed in the ocular space.  The EAPTT has been used in multiple laboratory animal species.  The objective of the current study was to compare PRTT and EAPTT in a mouse model of dry eye.

 

Mice were housed in either conventional housing or in a dry eye chamber with reduced humidity (<30% RH) and high air turbulence.  Tear production was measured at the beginning of the study and at 2, 4, and 6 weeks later using both the PRTT and EAPTT.  Mice housed in the dry eye chamber displayed significantly decreased tear production that progressed with increased time in the dry eye chamber.  There were no significant differences noted between the two testing methods for either control or dry eye mice.  The use of EAPTT was reported to be easier and less stressful to the animals as compared to PRTT as subjectively determined by the presence of withdrawl and blepharospasm.

 

EAPTT appears to provide an effective alternative to Schirmer tear test or PRTT for measuring tear production in rodents, and may provide improved animal welfare.

 

QUESTIONS

1. What environmental conditions were used to promote dry eyes in experimental mice? 

2. Did PRTT or EAPTT give better results measuring tear production? 

ANSWERS

1. Reduced humidity (<30%) and enhanced air turbulence (50 ft3/min)

2. 
Both gave approximately the same results, but EAPTT appeared to be both easier to use and result in less animal stress.  

Rat Models

Dauchy et al. Effects of Daytime Exposure to Light from Blue-Enriched Light-Emitting Diodes on the Nighttime Melatonin Amplitude and Circadian Regulation of Rodent Metabolism and Physiology, pp. 373-383

Domain 4

Primary Species: Rat (Rattus norvegicus)
 

SUMMARY: The authors of this paper evaluated the effects of light-phase exposure of rats to white light emitting diodes (LED), which emit light rich in the blue-appearing portion of the visible spectrum (465-485 nm), compared with standard broad spectrum  cool white fluorescent( CWF) light, on melatonin levels during the subsequent dark phase and on plasma measures of metabolism and physiology. Currently, the most common light source used in vivaria and offices around the world is broad-band fluorescent white light, referred to as cool white fluorescent (CWF) light. LED light has many advantages over both CWF and incandescent lighting, including higher efficiency, lower heat production, and a significantly longer operating life. Currently there is little to no information available regarding the long-term use of LED lighting and its potential effects on animal behavior, physiology and metabolism. In this study male, non-pigmented, inbred Buffalo rats(Rattus norvegicus; BUF/CrCrl; 3 to 5wks old were randomized into 2 designated groups of 8 control(CWF) and 16 experimental (LED lighting) rats in standard translucent laboratory rodent cages after a 1 week acclimation period under control lighting conditions. The rats were maintained in environmentally controlled rooms with diurnal lighting (12;12h light;dark: lights on, 0600). 
Results: Compared with those in male rats under a 12:12-h light: dark cycle in CWF light, peak plasma melatonin levels at mid-dark phase (time, 2400) in rats under daytime LED light were 7-fold higher, whereas mid-light phase levels (1200) were low in both groups. Food and water intakes, body growth rate, and total fatty acid content of major metabolic tissues were markedly lower, whereas protein content was higher, in the LED group compared with CWF group. Circadian rhythms of arterial plasma levels of total fatty acids, glucose, lactic acid, pO2, pCO2, insulin, leptin, and corticosterone were generally lower in LED-exposed rats. Based off these findings the author concluded that daytime exposure of rats to LED light with high blue emissions has a marked positive effect on the circadian regulation of neuroendocrine, metabolic, and physiologic parameters associated with the promotion of animal health and wellbeing and thus may influence scientific outcomes. 

 

QUESTIONS
1. 
Phototoxic retinopathy occurs in man and a variety of animal species.  Phototoxic retinopathy due to excess light exposure is most commonly reported in which of the following animals?

a. 
New Zealand White Rabbits

b.
Xenopus laevis
c. 
Canines housed outdoors

d. 
Albino rat stocks and strains

2.  
Exposing female breeding rats to continuous light for as little as 3 days has been shown to induce all the following EXCEPT: 

a. 
Persistent estrous

b. 
Delayed sexual maturation

c.
Polycystic ovaries

d.  
Endometrial hypertrophy

e.
Hyperestrogenism

 

ANSWERS

1. 
d 

2. 
b
Wren-Dail et al. Effects of Colored Enrichment Devices on Circadian Metabolism and Physiology in Male Sprague-Dawley Rats, pp. 384-391

Domain 4: Animal Care

Primary Species: Rat (Rattus norvegicus)

 

SUMMARY: Twenty four Sprague-Dawley rats were divided into pairs and placed 6 per 4 enrichment treatment groups: an amber, red, clear, or opaque tunnel.  The experiment lasted 36 days completed in 2 phases. Behavioral observations were recorded and blood samples were collected during phase 2. Melatonin, TFA, and corticosterone were chosen to examine circadian rhythms through plasma measures of metabolism and physiology. Rats spent more time in amber, red, and opaque than clear tunnels. Tunnels were used less after blood draws started. Peak nighttime melatonin concentrations showed significant disruptions in the opaque tunnel group. Food, water, and body weight changes in rats with red tinted tunnels and TFA concentrations in the opaque tunnel group differed from those in other groups. The results found that the color of enrichment devices can alter the normal circadian rhythms of plasma measures of metabolism and physiology and thus may influence the outcomes of scientific investigations. 

 

QUESTIONS (True or False)
1.
Melatonin is a neurohormone released primarily during the day.

2.  
Enrichment can possibly confound scientific outcomes and should no longer be considered harmless and further testing of devices is warranted.

 

ANSWERS
1.
F, night

2. 
T

Swine Models
Pils et al. Mortality Due to Porcine Reproductive and Respiratory Syndrome Virus in Immunocompromised Göttingen Minipigs (Sus scrofa domestica), pp. 392-398
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions
Primary Species: Pig (Sus scrofa domestica) 
SUMMARY: Six Göttingen minipigs part of a lung transplant study presented with severe interstitial pneumonia. All pigs were immunosuppressed with tacrolimus and steroids as well as either irradiation or CD8 antibody. The etiologic agent was defined as Porcine Reproductive and Respiratory Syndrome Virus (PRRSV) North American Subtype, which is common in the commercial pig population. The affected pigs were likely infected from shedding individuals identified in a separate housing room in the same facility. The virus isolated was very similar to an attenuated live vaccine for PRRS used in Europe. The ORF5 sequence of the isolated virus was 98% identical to that of the vaccine virus. This case study shows evidence that severe pneumonia can result from a virus very similar to a vaccine virus in immunocompromised pigs. Authors recommend strict barrier strategies for immunocompromised pigs.

QUESTIONS
1. What are common sequelae of PRRS viral infection in commercial swine?

. Early abortion in sows

a. Late abortion in sows

b. Respiratory disease and mortality in young pig

c. a and c
d. b and c
0. Animals vaccinated with attenuated live vaccine for PRRS may shed and infect other animals.

0. True

0. False, they may shed but viral particles are not infective

0. False, they do not shed virus

0. What is the cell type in which PRRSV replicates?

0. T lymphocyte

0. Mast cell

0. Alveolar macrophage

0. Type II pneumocyte

0. Type I pneumocyte

ANSWERS
1. e
2. a
3. c
Hill et al. Diaphragmatic Hernia of the Stomach with Gastric Rupture in a Domestic Pig, pp. 399-404

Task 1: Diagnose Disease or Condition as Appropriate
Primary Species: Pig (Sus scrofa)
SUMMARY: A 5.5-mo-old castrated, male Red Duroc pig presented acutely with depression and abdominal pain 9 d after an altercation with another pig. A CT examination indicated right pneumothorax and herniation of the stomach into the thoracic cavity. Due to a poor prognosis, the pig was euthanized. A necropsy and gross examination revealed a tear of the diaphragmatic muscle in the region of the esophageal hiatus through which the stomach was displaced into the right side of the thoracic cavity. In addition, the herniated stomach had a rupture of the stomach wall through which the gastric mucosa was everted and exposed into the right thoracic cavity. The right thoracic cavity had acute fibrinous pleuritis, and the right lung was collapsed. CT scans performed every 1 to 2 wk for 2 mo prior to the pig’s death did not reveal any abnormalities in the diaphragm. Trauma was considered the most likely cause of the diaphragmatic tear and subsequent herniation and rupture of the stomach.

Take-Home Points:

· Three main types of diaphragmatic hernias:

· Peritoneopericardial – abdominal organs extend into the pericardial sac

· Pleuroperitoneal – abdominal organs within the pleural cavity

· Hiatal – abdominal esophagus, gastroesophageal junction, or portions of the stomach protrude through the esophageal hiatus of the diaphragm into the thoracic cavity

· Protrusion of stomach into the thoracic cavity through the right crus of the diaphragm most common

· Esophageal hiatus weakest of the three openings of the diaphragm

· Other two openings: caval and aortic 

· Esophageal hiatus formed by muscle

· Caval and aortic formed by tendons 

· Diaphragmatic hernias in dogs associated with muscular dystrophy

· Also reported as a complication of tetanus

· Diaphragmatic hernias in small animals (dogs and cats) associated with vehicular trauma

· Can also be a congenital defect

· Diaphragmatic hernias uncommon in swine

QUESTIONS
1. What is the most common type of diaphragmatic hernia and why?

2. What is the most common presentation of this type?

ANSWERS
1. Hiatal – the esophageal hiatus is formed by muscle rather than more resilient fibrous tendons.

2. Protrusion of the stomach into the thoracic cavity, usually through an opening in the right crus of the diaphragm.
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Canine Model

Lozier et al. Severe Hemophilia A in a Male Old English Sheep Dog with a C(T Transition that Created a Premature Stop Codon in Factor VIII, pp. 405-411
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Dog (Canis familiaris)

 

Summary: This case report describes a male Old English Sheepdog with frequent, severe, spontaneous bleeding in joints and soft tissues that did not respond to vitamin K therapy.  Tests showed prolongation of the activated partial thromboplastin and whole blood clotting times, with normal prothrombin time and von Willebrand factor levels.  Factor VIII activity and antigen were less than 1% of normal.  A diagnosis of severe hemophilia A was made.  The dog has not developed any detectible antibody to factor VIII despite extensive treatment with canine factor VIII.  He has produced carrier females, which is expected for a sex-linked disorder.

 

To identify the cause of the hemophilia A in this dog, DNA sequence analysis of all 26 exons of the canine factor VIII gene was carried out.  Intron 22 inversion, a known cause of severe hemophilia A in dogs and humans, was not present.  Two mutations in exon 14 were identified but not considered to contribute to the severe hemophilia A for two reasons.  First, exon factor 14 contributes to the B domain of the factor VIII protein, which is dispensable for coagulation factor activity.  Second, both mutations have been seen in the normal dog factor VIII sequence and have no apparent significance with regard to factor VIII activity.  A point mutation in exon 12 that created a termination codon in place of arginine 577 of the normal canine factor VIII protein was identified. The point mutation in exon 12 replicates an equivalent point mutation in exon 12 of the human factor VIII gene.  This dog and humans with the corresponding mutation have severe hemophilia A, no detectable factor VIII activity, and no detectable factor VIII antigen circulating in the blood. 

 

Dogs with the point mutation detected in exon 12 may serve as a useful animal model in the study of human hemophilia A.

 

QUESTIONS

1. 
Hemophilia associated with deficiency in factor VIII activity is called:

a. 
Von Willebrand’s disease

b. 
Hemophilia A

c. 
Hemophilia B

d. 
Classic hemophilia

2. 
True or False. Intron 22 inversion is a common test for diagnosis of severe hemophilia A in a carrier or affected individual.

3. 
Another term for antibodies that interfere with the clotting factors from clotting, preventing effective treatment of bleeding, is:

a. 
Inhibitors

b. 
Intron

c. 
Epitope

d. 
Extron

4. 
True or False. Females are carriers for sex linked diseases.

 

ANSWERS

1. 
b and d are correct

2. 
True

3. 
a

4. 
True

 

Nonhuman Primate Models
Cadena et al. Very Low Doses of Mycobacterium tuberculosis Yield Diverse Host Outcomes in Common Marmosets (Callithrix jacchus), pp. 412-419
Domain 3: Research

K3 - Animal models spontaneous and induced

K6 - Characterization of animal models

Secondary Species: Marmosets (Callithrix jacchus)
 

SUMMARY: In the present study common marmosets (Callithrix jacchus) were challenged with two strains of M. tuberculosis (Erdman and CDC1551) to study the effects of very low-dose infections. The authors aimed to better characterize the disease phenotypes and host outcomes of common marmosets after M. tuberculosis infection by challenging animals with doses ranging from 1 to 12 cfu. The recently developed common marmoset model of tuberculosis replicates crucial facets of human tuberculosis, including cavitary disease.

The influence of M. tuberculosis dose and strain on host outcome has been examined in several animal models. Overall, virulence and immune response vary extensively in both animal models and humans within each genotype, with many genotypes having both high and low virulence variants.

 

One animal in the Erdman cohort was infected by aerosol, and the remaining marmosets were infected through bronchoscopic instillation.

After infection, all marmosets were clinically monitored for signs of infection according to previously published methods, and 18F-fluorodeoxyglucose positron-emission tomography–CT (PET–CT) scans were performed monthly. Marmosets were euthanized when they lost more than 20% of their preinfection body weight or when they exhibited substantial clinical signs of disease. At necropsy, a gross pathology score for each marmoset was determined according to the authors’ published scoring system, which evaluates tuberculosis specific disease in all lung lobes, thoracic lymph nodes, and extrapulmonary sites. Overall bacterial burden scores and cfu counts for individual granulomas, regions of complex pathology (for example, tuberculosis pneumonia), and thoracic lymph nodes were quantified and calculated.

 

	Animal no.
	Bacterial strain
	Infection dose (no. of cfu)
	Survival (d)
	Gross pathology score
	CFU score
	% of tissue samples containing bacteria

	13210
	Erdman
	2
	39
	49
	142
	100

	13310
	 
	2
	35
	56
	164
	100

	13410
	 
	2
	37
	41
	158
	100

	13610
	 
	2
	38
	31
	123
	100

	13710
	 
	2
	40
	33
	137
	95.2

	3012
	 
	12
	32
	53
	144
	100

	3412
	 
	1
	43
	33
	107
	100

	3713
	CDC1551
	1
	307
	25
	26
	32

	3913
	 
	7
	89
	66
	53
	100


 

Clinically, all the marmosets infected with the Erdman strain exhibited physical signs of illness, including inactivity, reclusiveness, and diminished appetite. The animals exhibited precipitous weight loss after infection and arrived at the weight-loss threshold of 20% by 45 d after infection (median, 39 d), requiring euthanasia. All animals infected with strain Erdman had gross pathology scores that exceeded 30.

 

The 2 marmosets challenged with strain CDC1551 had divergent outcomes associated with dose but demonstrated reduced overall disease compared with that of marmosets infected with strain Erdman. The marmoset that received 7 cfu of the CDC1551 strain (animal no. 3913) had mild to moderate disease progression and steady weight loss and survived to 89 d. Surprisingly, the marmoset that received 1 cfu of CDC1551 (animal no. 3713) had mild disease progression, with a sustained period of weight loss in this animal beginning on day 76 that was not accompanied by any other clinical signs of disease. By day 174, this marmoset was regaining weight and returned to its initial weight by day 282.

 

For strain Erdman, 2 marmosets (nos. 3012 and 3412) were imaged and compared with 2 animals infected with CDC1551 (nos. 3913 and 3713). Both sets of animals represented the highest and lowest dose administered for each strain. These marmosets had differing rates of disease progression, as demonstrated by 18FDG uptake. Relative to their baseline scans, both Erdman-infected marmosets had activity indicative of pulmonary and lymphatic disease on their 4-wk postinfection PET–CT scans, whereas the 2 animals challenged with CDC1551 had normal scans without disease, thus reflecting the slower progression associated with this strain. Given the rapid loss of body weight that necessitated early euthanasia in the 2 Erdman-infected marmosets, the 4-wk scans served as their prenecropsy scans. By contrast, the disease in the CDC1551-infected marmosets progressed more slowly (prenecropsy scans at weeks 12 and 44). Marmoset 3913 had significant disease in the right lower lung lobe and thoracic lymph nodes, supporting the finding that bacterial burden is related to dose for this strain.

 

Comparison of gross pathology at necropsy revealed marked differences in the magnitude and extent of disease progression, according to the dose and strain received by the animals.

As an example, marmoset 3412 demonstrated pulmonary disease that was grossly limited to the left lower lung, with concomitant enlargement and effacement of the left thoracic lymph nodes. The left lower lobe showed extensive tuberculous pneumonia, with a central focal area of severe necrotizing consolidation (2 cm); the lobe completely lacked any normal, aerated lung parenchyma. Gross examination of the spleen and liver revealed enlargement of both organs, with numerous (20 or more) granulomas (diameter, pinpoint to 1 mm or greater) throughout. By contrast, gross examination of tissues from the marmoset infected with 1 cfu of CDC1551 (3713) revealed 2 relatively well-circumscribed lesions in the left (lesion diameter, 1.5 mm) and right (10 mm) lower lobes. There were 4 additional discrete lesions (diameter, 2 mm or less) in the right lower lobe. The inferior and superior pretracheal lymph nodes were both enlarged, with significant effacement in the superior node. The liver and spleen had no readily identifiable gross lesions.

Histopathology of lung, thoracic lymph nodes, spleen, and liver largely confirmed the findings at necropsy. All of the marmosets challenged with low doses of strain Erdman presented with fulminant, disseminating active tuberculosis, had a median survival time of 39 d, and had evidence of invasive necrotizing alveolitis and tuberculosis pneumonia, with little evidence of well-circumscribed granulomas. In contrast, infection with CDC1551 promoted a more slowly progressing infection overall; the marmoset that received 7 survived to 89 d, and the animal given 1 cfu survived more than 300 d.

 

QUESTIONS
1.
T/F. Marmoset models of tuberculosis replicate crucial facets of human tuberculosis, including cavitary disease. These lesions are present albeit rare in other NHP models (Macaques)

2.
Tuberculosis pathology depends on

a. Strain

b. Genotype

c. Infectious dose

d. All of the above

3. The most known faithful model of tuberculosis disease is

a. Marmoset

b. Macaques

c. Mouse

d. None of the above

ANSWERS
1. T 
2. d  
3. b

Skinner et al. Juxtaarticular Myxoma in a Pigtail Macaque (Macaca nemestrina), pp. 420-423

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

Primary Species: Macaques (Macaca spp.)
SUMMARY: A singly housed 10 year old female pigtail macaque presented first in September of 2012 with a soft tissue swelling craniomedial to the right stifle. She was fully weight bearing and had normal range of motion. The swelling resolved within 3 days. Again in May of 2013, the same macaque presented with a similar swelling. However, when examined, this time there was an encapsulated, movable, semifirm, and lobular subcutaneous mass. The mass was removed by excisional biopsy and diagnosed as a benign subcutaneous myxoma. This is the first documented case of a myxoma in a pigtail macaque. Although the biopsy showed incomplete margins, the mass did not return before the macaque was euthanized 3 months later. Myxomas that occur in the subcutaneous adipose tissue near large joints of humans are considered juxtaarticular myxomas, and may or may not be painful.

 

QUESTIONS
1.
What is a myxoma?

2.
Myxomas have been reported to occur in which of the following species:

a. 
Humans

b. 
Dogs

c.
Sheep

d. 
Nonhuman primates

e. 
Rabbits

f.  
All of the above

3.
How many types of myxomas occur in humans?

  

ANSWERS
1.
A benign soft tissue neoplasm, of fibroblastic origin. The may have local reoccurrence and may or may not be painful.

2.
f
3.
8 (intramuscular, aggressive, superficial acral, cutaneous, juxtaarticular, angiomyofibroblastoma, nerve sheath, pseudo myxoma)

 

Jones et al. A Phyllodes-like Mammary Tumor in a Breeding Galago (Otolemur garnettii), pp. 424-428

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions
T3, T4 – Diagnose and Treat disease or condition as appropriate

Tertiary Species: Other Nonhuman Primates

 

SUMMARY: Phyllodes tumors of human breast are characterized by neoplastic proliferation of stromal and glandular tissue and have a propensity for rapid growth. These are rare in humans, comprising <1% of all breast tumors. They can be benign, borderline, or malignant and infrequently metastasize, although malignant phyllodes tumors carry a poor prognosis. These tumors are insensitive to chemotherapy and radiation, acting like sarcomas than mammary carcinomas.

 

NHPs have lower frequency naturally occurring mammary neoplasms than humans, with increased reporting in old world primates (most rhesus macaque) than new world primate. According to investigators, this is first published phyllodes mammary tumor in northern greater galago (Otolemur garnettii)

 

11 y-old multiparous pregnant galago (Otolemur garnettii) presented with an alopecia, semimovable, firm, multi-lobulated subcutaneous mass in the right mammary gland. FNA showed sheets of densely packed epithelial cells with anisokaryosis, anisocytosis, and increased nuclear:cytoplasmic ratio, consistent with neoplasia of epithelial origin. Galagos have 3 pairs of mammary glands, so no concerns over decline in milk production associated with affected gland. The dam was euthanized after weaning.

 

Histologically, the mammary tumor had diagnostic features of malignant phyllodes tumor, given presence of both epithelial and stromal components and characteristics of the stromal component, specifically high stromal cellularity, high mitotic rate, marked cytologic atypia, stromal overgrowth, and heterologous liposarcomatous differentiation. Additional stains were used to confirm glandular epithelium by cytoplasmic cytokeratin staining, to confirm mesenchymal tissue by vimentin labeling, to rule out metaplasmic carcinoma by p63 staining, and to rule out myoepithelium by alpha-SMA staining.

 

QUESTIONS

1. 
Which of the following immunohistochemical stains is used to identify mesenchymal cells?

a. 
Vimentin

b. 
Keratin

c.  
Synaptophysin

d. 
Glial fibrillary acidic protein (GFAP)

e.  
S-100 protein

2. 
Which of the following species is characterized with post-ejaculation intromissions lasting hours, which suggest genital lock

a.  
Callithrix jacchus
b. 
Macaca mulatta
c.  
Macaca arctoides
d. 
Otolemur crassicaudatus
3.
Which of the following is a Galago spp.?
a.  
[image: image3.jpg]



b. 
[image: image4.jpg]



c. 
[image: image5.jpg]



d. 
[image: image6.jpg]



 

ANSWERS

1. 
a

2. 
d (Ref. Primate BB (2012) Vol.1 p. 208),

3. 
a. Pictures Explained


a. Galago moholi


b. Tarsius syrichta (Philippine tarsier)


c. Nycticebus coucang (Slow Loris) 


d. Perodicticus potto (Potto) (Pics Source: Primate Info Net, Univ. of Wisc.)


a. http://pin.primate.wisc.edu/fs/sheets/images/617lg.jpg

b. http://pin.primate.wisc.edu/fs/sheets/images/646lg.jpg 


c. http://pin.primate.wisc.edu/fs/sheets/images/660lg.jpg

d. http://pin.primate.wisc.edu/fs/sheets/images/216lg.jpg
