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Assessment of the Physiologic Stress Response by Quantification of Fecal Corticosteroids (pages 8-11)

Task 3: Provide Research Support, Information, and Services

Secondary Species: Syrian Hamster (Mesocricetus auratus)

Introduction:  Measurement of reproductive and stress hormone levels in captive and free-ranging wild-life is currently being done via non-invasive fecal extraction and radioimmunoassay. The authors of this article wanted to evaluate the adequacy of assessing the stress response in laboratory rodents by measuring fecal stress hormone levels. The species they chose was the Syrian Hamster (Mesocricetus auratus).

Background- Stress Hormone Measurements In rats, maximal glucocorticoid concentrations in the blood are seen about 20 minutes after the event but do not persist for more than 90 minutes. Repeated blood sampling is necessary to assess these changes and are affected by cyclic diurnal variation in corticosteroid levels in circulation. Fecal metabolites integrate circulating corticosteroid concentration over a longer period of time, allowing fecal quantification to monitor short and long term hormonal reaction to a stressor. Previous studies detected peaks of fecal radioactivity 8-24 hours post-injection in rats with radioactively labeled corticosterone (vs. 10 hours post-injection in mice). Other studies showed that the time of day of hormone administration affected the excretion delay due to diurnal activity level effects on GI transit times. 

Material/Methods/Results/Discussion:  The authors collected feces from 10 sexually mature female Syrian hamsters daily, starting 4 days before and ending 5 days post-ovariectomy (ketamine/midazolam for induction, isoflurane for maintenance, morphine for post-op pain management). They collected feces at the same time each day to avoid error from circadian variation in corticosteroid levels. They found statistically significant increases in fecal cortisol levels just after ovariectomy, reaching a peak in blood level 1-2 days after surgery, and decreasing again on subsequent days, with the disclaimer that they are not sure whether the increase in cortisol concentration a day after OVX reflects a peak in blood level or is related to the dramatic decrease in fecal output observed (presumably related to fasting, pain, anesthetics, morphine), which may also explain the decrease in total daily fecal corticoid levels on the day after surgery. They also found enormous inter-individual and temporal variation in fecal cortisol levels, with the maximum being 40 X greater than the minimum. The takehome messages from this study were 1) the importance of using each animal as its own control and 2) Changes in fecal output, either stress-related or not, affect the concentration of fecal metabolites,  taking away the ability to extrapolate an increased concentration of fecal cortisol to an increase in total amount of excreted hormone during a 24 hour period (a more likely indicator of the actual level of circulating hormone than fecal cortisol concentration)
Questions
1. Approximately how long following a stressful event would you expect to see a peak in rat serum corticosterone levels? In rat fecal corticosterone levels?
2. What should be considered when interpreting fecal stress hormone concentration after a stressful event?
3. Why should each animal be used as its own control when measuring fecal stress hormone concentrations across time?
Answers
1. 20 minutes-blood
   8-24 hours- feces
2. Change in daily fecal output
3. These authors found fecal cortisol metabolite concentration to vary individually as well as temporally within a wide range (36.27 to 1562.43 ug/g feces)

Pharmacokinetics of Buprenorphine after Intravenous Administration in the Mouse (pages 12-16)
The authors describe pharmacokinetics of intravenous administration of buprenorphine in the mouse.

A total of 48 CD-1 mice 12 groups n=4 are used in the study. Buprenorphine hydrochloride solution 2.4 mg/kg given in IV bolus via the tail vein. Four mice were euthanized at 5, 15, 30 minutes and at 1, 2, 3, 5, 7, 9, 12, 18 and 24 hrs after drug administration and 1ml of blood collected in heparinized tube.

Plasma is frozen and later analyzed. Concentration of buprenorphine and norbuprenorphine in plasma were determined by using a method developed by the authors (LC-MS-MS method). The average plasma concentration from four mice in each group used to plot concentration time curve. Two compartment and three compartment models with and without preselected weight factors were fitted to the plasma concentration-time profile.


The estimated values for the exponents of the 1st, 2nd and terminal compartments; volume of distribution at steady state; clearance; and area under the concentration-time curve were 12.8/h, 2.13/h, 0.239/h, 6.5 1/kg, 4.3 1/kg, and 559 ug/1x h, respectively. The authors also have given a comparative pharmacokinetics disposition of buprenorphine in the mouse to that of other species. The retention times for norbuprenorphine and buprenorphine were 3.4 and 3.9 min, respectively.

The authors argue this is the first report of pharmacokinetics of buprenorphine in the mouse model. They further discuss the use of mouse as an animal model for the study of antinociception and opiate addiction.


Questions
True or False
1.    Buprenorphine is semisynthetic opioid analgesic derived from thebaine.
2.    The prolonged analgesic effect of buprenorphine is partly due to slow second phase dissociation from the u-opioid receptors.
Answers
1.    True
2.    True

Comparison of the Stress Response in Rats to Repeated Isoflurane or CO2:O2 Anesthesia Used for Restraint During Serial Blood Collection via the Jugular Vein (pages 17-22)

The primary objective of this study was to compare the effect of two commonly used anesthetics, isoflurane and CO2, on the physiologic stress hormone, corticosterone, in rats during serial blood collections. 

Questions:
1.    Serum corticosterone can be used as a biomarker of ___________.
2.    Serial blood collection methods in the rat include:
a.    Retroorbital plexus
b.    Surgically placed jugular vein catheter
c.    Single incision over the tail vein
d.    All of the above
e.    None of the above
3.    What are some issues to consider when using isoflurane?
4.    True or False: The authors observed CO2:O2 was smoother than that of isoflurane. 
5.    Which anesthetic regimen was associated with decreased stress and lower concentrations of corticosterone?
Answers:
1.    stress
2.    d. All of the above
3.    availability of equipment for delivery of isoflurane, waste gas scavenging, familiarity of personnel with the anesthetic
4.    False: The authors observed CO2:O2 was less smooth than that of isoflurane.
5.    Isoflurane

Efficacy and Safety of Topical Selamectin to Eradicate Pinworm (Syphacia spp) Infections in Rats (Rattus norvegicus) and Mice (Mus musculus)  (pages 23-26)

Selamectin is a newer avermectin traditionally used in dogs and cats and found to be 100% ineffective in eliminating Syphacia spp infections in mice and rats when topically applied. Fendbendazole medicated chow remains an effective and practical method to eliminate Syphacia spp infections in rats and mice. 

 
 Syphacia muris (rat pinworm) and S. obvelata (mouse pinworm) inhabit the cecum and colon of rodents are common findings in modern lab animal facilities. Rederivation via Caesarian section or embryo transfer is the ‘gold standard’ for treatment but many times it is more practical to use anthelmintics instead. The Avermectins  (Ivermectin) and Benzimidazoles (fenbendazole) are the most commonly used for pinworm eradication. 

 
Avermectins paralyze the parasite by increasing Cl- permeability in the cell membranes of peripheral nerve tissue and potentiating GABA gated sites. Ivermectin toxicity such as seizures, hepatic lipidosis, and altered behavior can be seen with its use.  

 
The benzimidazoles bind to B-tubulin and inhibit microtubule formation.

One drawback is fenbendazole placed in the feed may not build up to therapeutic levels thus predisposing the colony to a carrier state.

Questions
1. Which is most effective in killing Syphacia muris in the rat?      a) Selamectin topically applied at 0.6 mg/kg  b) Selamectin topically applied at 6.0 mg/kg   c) both effective  d) none effective

2. Which is most effective in killing Syphacia obvelata in the mouse?  a) Selamectin in the feed  b) Fenbendazole in the feed c) Topical Selamectin  d) Topical Fenbendazole

3. Which is least effective in killing Syphacia spp. parasites in rats and mice? a) Ivermectin   b) Fenbendazole  c) Selamectin

4. What is the best method to eliminate pinworm infections in a mouse colony? a) embryo transfer  b) treat with Ivermectin  c) treat with Fenbendazole

5. What is true regarding benzimadazoles? a) they kill by potentiating GABA sites  b) they kill by binding B-tubulin  c) they kill by causing a hepatic lipidosis  d) none are true

Answers: 1. d  2. b  3. c  4. a   5. b

Successful Introduction of Macaca nemestrina Infants to Their Mohters after Cesarean Delivery (pages 27-32)

Summary:  Successful introduction of  infant Macaca nemestrina (pigtailed macaques) to their mothers following cecarean delivery has not been documented.  The authors provide recommendations on successful introduction of infant M. nemestrina to their moms following cesarean delivery.  Their recommendations are based on literature documenting  infant  M. mulatta and M. fascicularis introductions to their mothers following  cesarean and certain criterias for a successful introduction.  This includes affiliative behavior towards infant, grooming the infant, holding/nursing  infant and overall long term health of infant.  The  authors were successful in demonstrating  dam-infant introduction.  Duration and time of exposure  before all criteria were met, varied between the groups.
Questions:
1. Tor F.  Olfactory cues is not an important cue in maternal recognition.
2.  State Maestripieri's hypothesis.
3.  Which 2 species of macaques have been previously documented as having successful  infant pairing with their mothers following cesarean delivery.
Answers:
1. False
2. Hypothesized that primates may recognize olfactory cues before visual and auditory ones.
3. Macaca fascicularis (longtailed macaque) and M. mulatta( rhesus macaque)

Response of Lightly and Highly Pigmented Porcine Skin (Sus scrofa domestica) to Single 3.8-um Laser Radiation Pulses (pages 33-37)

Summary:  There was no significant difference between the ED50 of Yucatan Minipigs vs. Yorkshire pigs nor was there any difference in histologic presentation at 24 hours postexposure.  The 24 hour effective (ED50) dose was 4.5 J/cm2 for Yucatan minipigs and 2.64.5 J/cm2 for Yorkshire pigs.  Lesion progression:

                              4.0  J/cm2 -   dessication of superficial layer of epithelium

                            14.0  J/cm2 -   dessication with inflammatory center

                  > or = 21.0 J/cm2 -    replacement of inflammatory areas with an epidermal

                                                      ulcerated area    

Questions:

1. What is genus and species of the pig?

2. What is the acronym LASER?    

3. Currently how many basic types of lasers are used today?

4. The basic type(s) of laser used in this study is (are):

                  a. crystal and gas lasers

                  b. gas lasers

                  c. excimer lasers

                  d. semiconductor lasers

                  e. chemical lasers

                  f.  none of the above

5. In the current study, what type of laser was used?

6. What is the authority for laser safety guidelines?

7. In the American National Standards Institute Z136 Series guidelines, the safe exposure levels are those:

                  a. above the level at which histopathologic changes are observed

                  b. below the level at which histopathologic changes are observed

                  c. above the level at which gross minimal tissue  changes are observed

                  d. below the level at which gross minimal tissue changes are observed

                        e. none of the above 

8. The ED50, is the dose required to elicit 

a. gross microscopic changes in the skin 50% of the time at given

            combination of exposure parameters 

b. histopathologic changes in the skin 50% of the time at given

            combination of exposure parameters

c. chemical changes in the skin 50% of the time at given

            combination of exposure parameters

d. mutational changes in the skin 50% of the time at given

            combination of exposure parameters

e. none of the above

      9. Earlier studies demonstrate the better model for laser studies on human skin is the

                        a. Gottingen Minipig

                        b. Yorkshire pig

                        c. Yucatan Minipig

                        d. Poland China pig

                        e. none of the above

                        

      10. In making skin closer to that of the humans, the

                        a. Yucatan minipigs lack much of the hair seen in Yorkshires

                        b. Yucatan minipigs lack much of the sebaccheous glands in Yorkshires

                        c. Yucatan minipigs lack much of the sweat glands in Yorkshires

                        d. Yucatan minipigs lack much of the mixed glands in Yorkshires

                        e. none of the above

11. True or False. Melanin is expected to provide significant contributions to photon

                  absorption in the infrared region.

Questions and Answers:
1.   What is genus and species of the pig?

                        Sus scrofa
2. What is the acronym LASER?

                  Light Amplified by Stimulating Emission of Radiation

3.   Currently how many basic types of lasers are used today?

                  Five basic types of lasers

4.   The basic type(s) of laser used in this study is (are):

                  b. gas lasers

5.   In the current study, what type of laser was used?

                  Deuterium fluoride laser

6.  What is the authority for laser safety guidelines?

                  American National Standards Institute Z136 Series

7.  In the American National Standards Institute Z136 Series guidelines, the safe exposure levels are those:

                  d. below the level at which gross minimal tissue changes are observed

8.  The ED50, is the dose required to elicit 

a. gross microscopic changes in the skin 50% of the time at given

            combination of exposure parameters 

      9.  Earlier studies demonstrate the better model for laser studies on human skin is the

                        c. Yucatan Minipig

     10. In making skin closer to that of the humans, the

                        a. Yucatan minipigs lack much of the hair seen in Yorkshires

    11. True or False. Melanin is expected to provide significant contributions to photon

                  absorption in the infrared region.  Melanin is not expected to provide

                  significant contributions to photon absorption in the infrared region.

Human Cancer Xenograft Perfusion In Situ in Rats:  A New Perfusion System that Minimizes Delivery Time and Maintains Normal Tissue Physiology and Responsiveness to Growth-Inhibitory Agents (pages 38-44)

Summary:  Historically, organ perfusion systems have involved prolonged interruption of host blood flow to the tissue.   The problem with this is that periods of anoxia and nutrient deprivation cause long-lasting and sometimes irreversible tissue damage to tumor tissue. 

Fatty acids comprise an important set of substrates for cellular processes in both normal and neoplastic tissues.  The authors have shown that circadian neurohormone melatonin (MLT), eicosapentaenoic acid (EPA), and 10trans, 12cis-conjugated linoleic acid (10t, 12c-CLA) can rapidly attenuate a signal transduction pathway for cell growth and metabolism in this human breast cancer xenograft.   

Tissue-isolated MCF-7 steroid-receptor negative (SR-) human breast tumor xenografts were utilized in this study to study the effects of these growth-inhibitory agents on tumor physiology and metabolism. 

Here the authors describe a new artificial lung and perfusion line that dramatically reduce delivery time and increase efficacy of agent delivery to the tissue.   

Buffalo rats provided donor blood for perfusions.   

The investigative procedure was as follows:  Inbred nude rats were anesthetized and an incision made in the left lower inguinal region, exposing the vasculature.  The caudal superficial epigastric artery and vein were ligated about 1 cm distal to their origins from the femoral vessels.  A 3 mm cube of tumor tissue was sutured to the end of the vascular stalk and the entire pedicle wrapped in a small Parafilm envelope.  Tumors grew as tissue-isolated implants, with a single artery and vein.  When estimated tumor weights were approximately 4-6 g, tumors were prepared for in situ perfusion.  At this time, donor whole blood for perfusions was collected from Buffalo rats (donor rats anesthetized, catheterized via the carotid artery, and exsanguinated).  

Note about the artificial lung:  the artificial lung consists of silastic tubing contained within silicone tubing.  The inner silastic tube contains the blood perfusate and is permeable to the surrounding atmospheric gases within the exterior silicone tubing.  See article for a detailed description of the artificial lung.  

The tumor perfusions took place over a period of 70 minutes.  The donor blood was placed in a plastic reservoir immersed in ice and stirred with a magnetic stirrer.  A peristaltic pump was used to pump blood through the artificial lung that was immersed in a 37C water bath.  As the tumor received fresh arterial blood from the reservoir (via cannulation of the caudal superficial artery), venous blood (via a butterfly catheter inserted in the caudal superficial vein) and was collected.  The tumor rested undisturbed in the warmed environment of the body of the animal.  With the exception of the control perfusions, either MLT, EPA, or 10t, 12c-CLA was injected into the perfusion reservoir at 36 minutes into the perfusion.  Arterial and venous blood samples were collected at designated time points.  

Lipid Extraction and Analysis:  After each perfusion, the tumor was freeze-clamped using metal tongs cooled with liquid nitrogen, weighed, and stored at -80C.  Arterial and venous blood TFA (total fatty acid) were extracted from plasma and methyl esters of FA were analyzed using a gas chromatograph.


In summary, the purpose of this study was to develop and test a new type of artificial lung and tissue perfusion system for perfusion of human breast tumors in nude rats that enables one to examine rapid changes in FA transport after addition of growth*inhibitory agents to the whole-blood perfusates.             
Questions:
Please answer true or false to the following questions:
1.    The key advantages of this system are:
a.    Perfusate delivery time to the tumor is minimized.  T/F
b.    The risk of growth-inhibitory agent degradation during transit is decreased.  T/F
c.    Alterations in normal tissue physiology during perfusion are minimized as the perfused tissue does not become anoxic or nutrient deprived during the procedure.  T/F
d.    The kinetics of the rapid growth-inhibitory response can be determined. T/F
2.    The perfusion system describe here can be easily adapted to other tissues for study of nutrient uptake and metabolism. T/F   
3.    The results obtained in this study may help provide a better understanding of lipid metabolism as it pertains to cancer, cachexia, and obesity-related diseases.  T/F
Answers:
1.    a. T; b. T; c.  T; d.  T
2.    T
3.    T

Evaluation of a Potential Stress Effect in Rat Adjuvant Arthritis by Using a New and Efficient Plethysmograph (pages 45-50)

Spurred on by the event of moving into a new facility and changing animal caging systems, the authors of this study chose to evaluate a different plethysmograph set-up  in the hopes of correcting problems they had with their previous plethysmograph apparatus.  The new system was tested on rats in a rat adjuvant-induced arthritis model.  In this model one rear paw is injected with a suspension of Mycobacterium butyricum in mineral oil and the degree of swelling of the primary injected paw as well as swelling in the secondary uninjected rear paw is measured.  In addition the authors chose to examine several other parameters which could affect the paw volume/swelling by causing additional stress, including frequency of handling, caging types, and animal stocking density.   The effect these parameters had on the model were evaluated by looking at body weights, radiographic changes, and spleen and thymus volumes, in addition to the actual paw swelling itself.

Based on their findings the authors drew the following conclusions:  

1.      The new facility and new caging did not change the clinical progression or the onset of RAIA. 
2.      Animals handled more frequently showed a decrease in volumetric response on paws, lower radiology scores, lower spleen and thymus weights than animals handled less frequently, no matter which type of caging they were housed in.

3.      All of these differences were attributed to stress-induced glucocorticoid release caused by the stress of being handled.

4.      The new plethysmograph was superior to the old system because of the following:  1) does not require multiple calibrations, 2) does not require a transducer, and 3) eliminated many technical difficulties such as trapped air bubbles.

5.      Weight loss of Box B-frequently handled rats was the most severe of all the groups.  In addition, weight gain in all the other frequently handled groups was less than the infrequently handled groups.

In closing, the authors note that findings that the severity of arthritis was increased only in a) the frequently handled animal groups and b) the frequently handled animals housed at greater density (5 animals/cage) in the Box B cages were very relevant for their studies.  They stated that these factors would be taken into account in their future study design. 

Questions:

1.      What are the primary components of the plethysmograph unit described in this paper? 
2.      Briefly describe the rat adjuvant-induced arthritis model. 
3.      True or False  There was no difference between frequent and infrequent handling of the animals for any of the parameters measured in this study.

4.      Are analgesics used in the RAIA model?  Why or why not? 

Answers:

1.      Acrylic container/reservoir, balance pan, mercury solution, force-restoration balance. 
2.      RAIA is produced by injecting a Mycobacterium butyricum/light mineral oil suspension into the left plantar surface of the primary hind paw between the 3rd and 4th digits.  0.1ml of adjuvant is injected in the site.  Swelling/volume of the injected (primary) and uninjected (secondary) paws are then measured using the plethysmograph unit.

3.      False. 
4.      No.  Analgesics are not used in the RAIA model because the mechanisms of action for many of the analgesics can interfere with many of the immune/ inflammatory responses being measured.

Controlling Allergens in Animal Rooms By Using Curtains (pages 51-53)

The authors evaluated the usefulness of plastic perforated curtains in front of the cage racks in mice rooms to minimize the spread to allergens in the animal facility. They specifically observed the level of Mus m1 protein behind and in front of curtain. They also measured the humidity, temperature and airflow changes in front and behind the curtain. They found that there is a significant reduction in Mus m1 allergen behind the curtain compared to the front side of the curtain. But there were no changes in temperature, humidity and air speed.
Questions.
1.    Name a major allergen in the mice room.
2.    Name a serological test commonly used to test Mus m1 in mouse
Answer-
1.    Mus m1
2.    ELISA

Calcinosis Circumscripta in a Common Marmoset (Callithrix jacchus jacchus)  (pages 54-57)
A 2.5-y-old, male common marmoset (Callithrix jacchus jacchus) developed a 2-cm, interscapular, subcutaneous mass with variably firm and cystic areas. Radiographs demonstrated a radiodense mass in close proximity to a previously implanted microchip. Fine-needle aspiration yielded a chalky liquid that, on cytologic examination, contained amorphous debris. Aerobic and anaerobic cultures were negative. Surgical excision required extensive dissection, with the mass infiltrating deep to the scapula and extending to the mammary gland. The mass weighed 30 g and comprised 10% of the animal’s body weight. Microscopic examination demonstrated multifocal, variably sized, amorphous aggregates of granular, basophilic material (mineral) in the subcutis and extending to skeletal muscle. Mineral deposits were surrounded by macrophages, giant cells, and fibrous connective tissue. A focal area of ectopic bone production was present. Crystallographic analysis and x-ray diffractometry determined the material to be comprised of 100% hydroxyapatite. These findings were consistent with a diagnosis of calcinosis circumscripta. Systemic metabolic abnormalities were excluded based on examination of complete blood count, serum chemistry, and ionized calcium. Calcinosis circumscripta in the common marmoset has not previously been reported, although the lesion has been reported to occur in rhesus macaques and is well described in man and dogs. Accumulation of calcium deposits and production of ectopic bone in a marmoset is interesting in light of this species’s unique calcium and vitamin D metabolism. 

Questions: 
1)      Ectopic mineralization deposition can be divided into what three categories? 
a.      Dystrophic, Metabolic, and Idiopathic calcification 
b.      Metabolic, Metastatic, and Interstitial calcification 
c.      Dystrophic, Idiopathic, and Metastatic calcification 
d.      Dystrophic, Pulmonary, and Metastatic calcification 

2)      Following tissue damage or tissue degeneration, calcium salt (phosphate, carbonate, or hydroxyapatite) deposition within these tissues is referred to as?

a.      Dystrophic calcification 
b.      Metabolic calcification 
c.      Idiopathic calcification 
d.      Metastatic calcification 
        
3)      True or False? Dystrophic calcification lesions are further divided into localized (calcinosis circumscripta) or widespread (calcinosis universalis).

4)      Metastatic calcification is often related to systemic abnormalities in calcium and phosphorus metabolism. This type of ectopic mineralization must be considered with all of the following except?

a.      Product of calcium and phosphorus are greater than 60 to 70 mg/dl (normal for Common Marmoset is 10.4 mg/dl (calcium) and 5.6 mg/dl (phosphorus)

b.      Calcification occurs in multiple organs, such as the lung, stomach, kidney, and vasculature. 
c.      Vitamin E intoxication 
d.      Primary and secondary hyperparathyroidism 
        
5)      True or False? The differential diagnosis for calcium deposition in the skin should include foreign bodies (e.g., suture material), subcutaneous injection sites of compounds (e.g., medroxyprogesterone), or degenerative skin disease (apocrine sweat gland cysts, follicular cysts).

Answers: 
1)      C.      Although metabolic disease such as diabetes mellitus can cause ectopic mineralization, it is not one of the categories of this pathology.

2)      A.      Dystrophic calcification occurs in part due to a decrease in cellular metabolism and an increase in pH 
3)      True. 
4)      C.      The correct answer could be Vitamin D intoxication 
5)       True.  Diabetes mellitus has been associated with the more widespread lesions of calcinosis universalis. Don't forget necrosis of tumors.

Primary Amenorrhea Associated with Ovarian Leiomyoma in a Baboon (Papio hamadryas) (page 58-62)
Summary:  This case report describes a six year old female baboon presented for absence of menstrual cycling and secondary sex characteristics and failure to reproduce.  Subsequent to physical exam and peripheral blood collection the animal was euthanized because she was a nonproductive member of a pedigreed breeding colony.  Necropsy and histopathology revealed hypoplastic reproductive organs and a nodular right ovary, consistent with leiomyoma on histopathology.  Estradiol and progesterone levels were low, similar to those of mature male or ovariectomized female baboons; adrenal and pituitary hormones and pituitary structure were within normal limits.  Karyotyping revealed a normal female complement (42XX); tetraploidy in cells from the right ovarian tissue was thought to be related to culturing difficulties rather than in vivo changes in the tumor. These findings support a diagnosis of ovarian dysgenesis related to a unilateral ovarian leiomyoma as the cause of primary amenorrhea in this baboon.   

Questions:
1)       The swelling of the baboon’s sexual skin is induced by a surge in which hormone?

a.       progesterone

b.       oxytocin

c.       testosterone

d.       follicle stimulating hormone

e.       estrogen

2)       Which of the following is a major pathologic cause of amenorrhea in humans?

a.       ovarian failure

b.       hyperprolactinemia

c.       polycystic ovarian syndrome

d.       hypothalamic amenorrhea

e.       all of the above

3)       True or False?  Ovarian leiomyomas are common tumors in human and non-human primates.

4)       Ovarian leiomyoma findings in humans include all of the following except?

a.       Found in postmenopausal women

b.       Usually unilateral

c.       Benign

d.       Discovered fortuitously during routine examination, surgery or autopsy

e.       Bilateral cases have been reported 

5)       True or False?  Other literature reports of primary amenorrhea in non-human primates have been associated with karyotype abnormalities.

Answers:
1)       e. estrogen

2)       e. all of the above

3)       False.  Ovarian leiomyomas are rare tumors in human and non-human primates.

4)       a. Ovarian leiomyomas are generally found in pre-menopausal women.

5)       True 

Persistent Left Superior Vena Cava in Sheep (pages 63-66)
Sheep are a good model for the development of a bioprosthetic venous valve to treat human deep vein insufficiency. The size of the ovine jugular vein is very similar in size to the human femoral vein and has many natural venous valves. The authors describe the attempt to use a sheep for the bilateral implant of bioprosthetic venous valves into both jugular veins using a percutaneous femoral vein approach. They discovered this sheep had a persistent left superior vena cava (PLSVC) that made the femoral vein approach  impossible to implant the valves. The initial component of the procedure is to perform venograms to determine the size of the valve to be placed.  A percutaneously introduced catheter via femoral approach needed to be guided through the inferior vena cava, right atrium and superior vena cava into the jugular veins to inject contrast media for a venogram. Their attempt resulted in a catheter that coiled in the right atrium.  They injected contrast into both jugular veins to determine the venous anatomy of the neck and chest in this sheep. The venogram showed a merging of the jugular veins into a PLSVC with no right superior vena cava. This is an anatomical variation not previously reported in sheep.
Questions:
1) Sheep are used for venous valve replacement because:
    a. The size of their jugular veins is similar to human femoral veins
    b. They are docile and can stand the procedure without general anesthesia
    c. Their histocompatability of the jugular vein is easily overcome
for implantation to humans
    d. a and b are correct
    e. a is correct
2) Contrast venograms are used initially to:
    a. determine if the sheep will have an anaphylactic response to contrast material
    b. Measure the jugular veins for biosynthetic valve replacement size
    c. establish a pathway for placement of an prosthetic valve into the jugular
    d. b  is correct
    e. b and c are correct
3) T or F:
    The persistent left superior vena cava is frequently reported in sheep.
4) T or F:
    If unaccompanied by additional cardiovascular malformations, PLSVC is usually asymptomatic and hemodynamically     insignificant so may not be diagnosed prior to venogram.
Answers:
1) e - a is correct
2) d - b is correct
3) False - never previously reported in sheep according to authors
4) True
