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Mouse Models

Wei et al. Capacity for Resolution of Ras-MAPK-Initiated Early Pathogenic Myocardial Hypertrophy Modeled in Mice, pp. 109-118
Primary Species: Mouse (Mus musculus)

Domain 3: Research 

SUMMARY: Activation of the Ras signaling pathway in myocardiocytes can lead to hypertrophic cardiomyopathy, eventually progressing to congestive heart failure.   There are several murine models for this disease process.   However, there is a limitation to these current animal models in that once the Ras signaling pathway is initiated, the cardiac hypertrophy is irreversible.   This study proposes a transgenic mouse model that would initiate control over the expression of active Ras (H-Ras-G12V).   In the absence of tetracycline or its analogs, the cardiac specific alpha-myosin promoter would drive expression of the tetracycline transactivator, thereby initiating the expression of the activated form of Ras.   In the presence of tetracycline (or its analog), the binding of the transactivator protein to the operon would be inhibited, thus preventing the activation of Ras.  The study refers to this as a “tet-off” controlled cardiac H-Ras-G12V transgenic mouse model.   

Mice used in this study were generated from two inbred lines.  The first line contained the tetracycline transactivator gene controlled by rat cardiac α-myosin heavy chain promoter (M mice).  The second inbred line had an activated human Ras-12V transgene that was regulated by a promoter containing multimerized tetracycline operons (R mice).   Breeding was done to produce the desired M/R transgenic offspring.  During breeding and nursing, mice were maintained on doxycycline to inhibit the binding of the tetracycline transactivator protein to the operon, thereby preventing Ras activation (‘Ras off’).  This control of Ras activation prevents the confounding influence that can be introduced when abnormal Ras activation occurs during embryogenesis and early postnatal development.

At weaning, mice were divided into 3 cohorts.   Mice were maintained on regular rodent chow for 2, 4, or 8 weeks.  Mice on the diets for 2 or 4 weeks were further subdivided into 3 groups each for which dietary doxycycline was reintroduced to discontinue Ras activity.   These Ras-off periods lasted 0, 1, or 4 weeks.

During the course of the study, mice were monitored for clinical signs of cardiac disease.  At conclusion of the study, mice were euthanized by carbon dioxide inhalation and necropsied.  Histopathology was done on major organs to look for evidence of intercurrent background disease and ventricular tissues were analyzed (histopathology, immunohistochemistry, immunofluorescence, Western blot analysis).

Animals that had Ras activation for 4 weeks or longer had clinical, gross, and histopathologic evidence of hypertrophic cardiomyopathy.   9 out of 21 animals that had Ras activation for 8 weeks or longer had to be removed from study due to heart failure.  However, animals that had Ras activated for 4 weeks, followed by inactivation had a decrease in mortality to 4%.   Comparison of both of these 8 week study groups provided evidence that inactivation of the Ras signaling pathway has survival benefit.  Comparisons between treatment groups were also made to determine if Ras-induced cardiomyopathy would resolve after the Ras pathway was turned off.   Those animals followed 4 weeks after discontinuation of Ras-activation had decreases in both incidences and severity of myocardial lesions.  These results suggested partial resolution of hypertrophic myocardial hypertrophy after peak of disease severity.

Western blot analysis provided data for protein levels of Ras and MAPK.   Ras levels were substantially elevated in those hearts with 2 and 4 weeks of Ras activation.   Ras levels were decreased in the group with Ras inactivation of 1 week; however this group progressed to develop pathogenic myocardial hypertrophy.    Ras levels were no longer detectable in those animals that had Ras activity discontinued for 4 weeks.   Western blot analysis was also used to determine whether cell cycle related protein levels were altered in cardiomyocytes during the progression and resolution of Ras-induced cardiomyopathy.   The study determined that these cyclin levels were related to disease severity.  Those animals that had 4 weeks of Ras activation had greater increases in cyclin B1 and D1 levels.   Levels of cyclin-dependent kinase inhibitors however were also increased.  Typically proliferating cardiomyocytes down regulate these inhibitors.    
Results from the study suggested that there is a balance between cell-cycle activators and inhibitors that may help to determine whether cardiomyocytes undergo hypertrophic or hyperplastic growth after mitogenic stimulation.  After resolution of the cardiomyopathy, both the cell cycle activators and inhibitors returned to baseline levels.  This return to basal levels was interpreted as the cells exiting the cell cycle.  

Overall this study offers a novel method for studying the link between activation of the Ras system and the development of cardiac hypertrophy.   This transgenic tet-off animal model allows investigation of potential resolution of the cardiac hypertrophy and its progression to congestive heart failure.   This model may provide an invaluable tool to for future studies of this disease process.   Further studies need to be designed for targeting cardiomyocyte cell-cycle regulatory activities to assess whether the approach can facilitate recovery or repair of hypertrophic lesions.

QUESTIONS:

1. Activation of Ras signaling is primarily associated with what cardiac disease?

a. Cardiac hypertrophy

b. Dilated cardiomyopathy

c. Cardiac tamponade

d. A/V block

2. It is now thought that cell cycle regulatory proteins to play a key role in cardiac hypertrophy.  True or False

3. Over expression of ________ promotes cell-cycle reentry.

a. Cyclin A

b. Cyclin-dependent kinase inhibitors

4. In this study, the doxycycline prevented Ras expression by inhibiting the binding of tetracycline transactivator protein to the operons.  True or False

5. Western blot analysis detects:

a. Proteins

b. RNA

c. DNA

ANSWERS:
1. 
a

2. 
True  
3.
a 
4. 
True 
5.
a   

Ray et al. Development of a Mouse Model for Assessing Fatigue during Chemotherapy, pp. 119-130

Primary Species: Mouse (Mus musculus)

 

SUMMARY: Chemotherapy-associated fatigue and disturbed sleep are common problems for cancer patients. Fatigue may be particularly associated with therapies with neurotoxic side effects. Potential factors contributing to fatigue in humans during chemotherapy include other pre-existing disorders, medication, depression, anxiety, stress, and genetic predisposition. The authors’ goal was to develop an in vivo murine model that could be used for the evaluation of fatigue related directly to chemotherapy. 

Study Design: Evaluated the effect of 2 formulations of paclitaxel, a taxane chemotherapeutic agent with known neurotoxic side effects. Taxanes exert their effects by stabilizing microtubules within cells during the G2-M phase of the cell cycle. A side effect of microtubule stabilization is disruption of axonal transport in neurons, resulting in peripheral neuropathy and possibly contributing to neuromuscular fatigue. The two formulations that were administered were the original Cremophor-based paclitaxel and the nano-particle formulation of paclitaxel, nab-paclitaxel, which is reported to have greater potency and efficacy with fewer side effects. Both drugs were administered at 10mg/kg doses intravenously via the retroorbital sinus (while the animal was anesthetized) 5x daily for 5 consecutive days. 

Variables Measured & Results:
1) Assessment of locomotor and wheel running activity and core body temperature in association with chemotherapy

· Female BALB/cJ mice implanted with IP transmitters were placed in cages with running wheels.

· 9 mice received paclitaxel, 10 received nab-paclitaxel.

· Horizontal locomotor activity and running wheel activity were measured during the dark (active) phase and averaged across days during baseline, chemotherapy, and over 4 recovery weeks. 

· Drug administration significantly reduced dark-phase locomotor activity during the treatment period and recovery weeks 1 and 2.

· Mice treated with either drug formulation also showed significant reductions in wheel running during the treatment week and all 4 recovery weeks. 

· Mice treated with paclitaxel showed a more rapid resumption of normal activity than mice treated with nab-paclitaxel.

2) Ingestive behavior 

· Used to assess whether drug administration caused general illness and debilitation.
· Measured daily intake of food, water, and 3% saccharin solution in both treatment groups (n=7, female BALB/cJ).
· Anhedonia (the inability to experience pleasure from activities usually found enjoyable), anorexia, and reduced water consumption are considered to be associated with general malaise.
· Body weight, food and fluid intake, and core body temperature all fell in association with the experimental interval.
3) Assessment of neurotoxicity

· Used the same 14 animals from ingestive behavior assessment to assess the development of vestibular and neurotoxic side effects that could interfere with locomotor activity

· 3 tests of motor function:

· Inverted Screen Test: Mouse placed on top of mesh screen that was angled downward to 80 degrees. If the mouse fell off the screen or did not turn around within 30s, it was considered to be impaired.

· Vertical Pole Test: Mice placed on horizontal rod. Pole then moved slowly upward to more vertical angle. A normal response was defined as remaining on the pole until it reached a 60 degree angle.

· Wire Hang Test: Mice placed on top of wire cage lid. Lid gently shaken 3 times, causing the mouse to grip the wire, then inverted. Normal response defined as hanging onto the wire for at least 60s. 

· Of the 3 tests, only the wire hanging test (evaluates coordination and muscle strength) revealed impairment.

· Significant impairment occurred only during the first week after treatment and only in mice that received paclitaxel.

4) Assessment of sleep 

· Male BALB/cByJ and C57BL/6J mice were assessed because of their well-defined sleep patterns under normal conditions. Female BALB/cJ mice were used for comparison to collect data in these females.

· Sleep was assessed on the third treatment day and on the fourth day after the end of treatment via electroencephalographic and electromyographic data from surgically-implanted electrodes.

· Time spent asleep did not vary significantly as a function of drug treatment in any of the 3 mouse strains tested. 

5) Hematology and cytokine analysis 

· 24 female BALB/cJ mice injected with paclitaxel, nab-paclitaxel, or saline x 5days, then euthanized at 2h after last injection.

· Frozen serum aliquots were assayed for a 21plex panel of cytokines and chemokines.

· Hematologic analysis was performed during the first and third week after chemotherapy.

· Hematocrit, hemoglobin, and RBC count were not significantly different from saline-treated mice.

· During the week after chemotherapy, mice treated with paclitaxel had significantly lower WBC counts than other groups.

· None of the analytes (cytokines, chemokines) showed significant differences from saline-treated mice.

Conclusions: 

· The reductions in activity after taxane administration were not attributable to anemia, elevated levels of proinflammatory cytokines, or altered patterns of sleep. 

· This model allows objective assessment of chemotherapy-associated fatigue. Identifies deficits in both locomotor and running wheel activity, and identified and evaluated factors (including neuromuscular impairment) that could contribute to fatigue.

· This model could provide an easy, fast, objective, informative method of preclinical screening of chemotherapeutic agents.

QUESTIONS:

1. How do taxanes exert their chemotherapeutic effect? How does this result in neurotoxic side effects?

2. What is the difference between paclitaxel and nab-paclitaxel, and how does this affect potential side effects?

3. What are the three tests used in this model for evaluation of neurotoxicity? Which of these tests evaluates coordination and muscle strength?

ANSWERS:
1. Taxane-type drugs exert their anti-cancer effects by stabilizing microtubules in the G2-M phase of the cell cycle, thereby interfering with the formation and function of mitotic spindles and cytoskeleton. Another effect of microtubule stabilization is disruption of axonal transport in neurons, resulting in peripheral neuropathy. 

2. Paclitaxel (Taxol) is hydrophobic and has low-solubility, requiring the use of Cremophor:EL as a drug vehicle, which contains a polyoxyethylated castor oil and ethanol and has numerous common and well-described toxicities. Nab-paclitaxel (Abraxane) binds the active drug to albumin, eliminating the need for Cremophor. Animal and clinical studies have shown that nab-paclitaxel has a higher maximum tolerated dose, greater efficacy, and less myelosuppression than paclitaxel. 

3. The inverted screen test, the vertical pole test, and the wire hang test. The wire hang test assesses abnormalities in balance and grip strength. 

Rat Models
Schmiedt et al. Biometric Evidence of Diet-Induce Obesity in Lew/Crl Rats, pp. 131-137
Domain 3: Research

Primary Species: Rat (Rattus norvegicus)
SUMMARY: Currently, about 70% of the population and 50% of renal transplant recipients in the United States are either overweight or obese, and these percentages continue to rise. Obesity is a strong risk factor for developing chronic kidney disease. Further, the risk of renal disease increases directly with body mass index, even after adjustment for hypertension and diabetes. The objective of this study was to evaluate biometric and basic metabolic data of Lew/Crl rats fed a 60% kcal, lard-based, very high-fat diet (HFD) compared with those fed a 10% kcal fat control diet (CD).
 
The Fisher-to-Lewis renal transplantation model is a classic model for renal transplantation research. In this model, Fisher rats serve as renal donors, Lewis rats are transplant recipients, and renal allografts reliably develop lesions consistent with chronic allograft nephropathy, the leading cause of late allograft loss in people. In addition, due to the inbred nature of this strain, Lewis rats frequently are used as donors and recipients to research allo-independent renal transplantation phenomena or as isogenetic controls. Furthermore, Lewis rats have been used in numerous other research trials involving inflammation, including studies of autoimmune uveitis, inflammatory bowel disease, chronic colitis, giant cell myocarditis, CNS1 glioma, cardiac transplantation, and wound healing. Because Lewis rats have a specific research niche as a transplantation and inflammation animal model, they present a tremendous opportunity to study the effect of obesity on various aspects of transplantation and inflammatory diseases.

 

Lew/Crl rats fed a 60% kcal, lard-based, very high-fat diet (HFD) compared with those fed a 10% kcal fat control diet (CD). Rats were maintained for 17 wk; body parameters and caloric intake were monitored weekly. Biometric data were collected and calculated before and after euthanasia. Serum was evaluated for liver enzyme activity and total bilirubin, glucose, triglyceride, cholesterol, insulin, leptin, and creatinine concentrations, and urine was evaluated for protein, glucose, specific gravity, and ketones. Tissues were harvested, weighed, and evaluated histologically.
 

Compared with CD rats, HFD rats consumed more calories and weighed more after 3 wk. After 17 wk, HFD rats had significantly increased body weight, girth, volume, epididymal fat pad weight, omental weight, and body fat. In addition, HFD rats had mild elevations in some liver enzymes and a lower serum triglyceride concentration than did CD rats. Histological assessment and other metabolic markers of disease were not different between the 2 groups. 
 
Lew/Crl rats fed a 60% kcal HFD become obese, but they lack significant metabolic abnormalities frequently associated with obesity in other rat strains.
QUESTIONS:

1. 
Lewis rats are used as models of;

a) 
Renal and cardiac transplantation

b) 
Autoimmune uveitis

c) 
Inflammatory bowel disease and chronic colitis

d)  
Giant cell myocarditis

e) 
All of the above

2.
Beginning 3 wk after starting the experiment, rats fed a high-fat diet weighed significantly  more than did those fed a control diet. True or False? 

3.
Compared with CD rats, HFD rats had significantly elevated alkaline phosphatase and alanine aminotransferase and reduced total triglyceride concentration and no differences between groups in urinary parameters, in serum insulin and leptin concentration. True or False? 

 

ANSWERS
1. 
e

2. 
True

3.  
True

 

Nowland et al. Effects of Short-Term Fasting in Male Sprague-Dawley Rats, pp. 138-144

Primary Species: Rat (Rattus norvegicus)

Domain 2: Management of Pain and Distress; Task: T1

SUMMARY: Fasting is a common procedure for animals in experiments. Although fasting may be necessary for scientific reasons, it should be minimized. 

In the current study, jugular-catheterized male Sprague–Dawley rats in metabolism cages were fasted for 0 to 24 h before measurement of various physiologic markers (serum chemistry, CBC analysis, serum corticosterone). 

When controlled for cohort, rats fasted for 6 and 16 h had significantly lower serum glucose than did nonfasted rats. Rats fasted for 24 h had elevated serum corticosterone levels. 

Fasting for as long as 16 h has fewer effects on rats than does fasting for 24 h. Fasting for 24 h or more therefore should receive appropriate consideration by both scientists and the IACUC in the experimental design and the animal-use protocol.
QUESTIONS:

1. 
Stress in these paradigms typically is assessed by measurement of corticosterone levels in 

a.
Serum 

b.
Feces

c.
Organ weight analysis of spleen, thymus, or testes 

d.
Various behavioral tests including self-stimulation, drug reward, open field, and fine motor control.

e.
All the above

2. 
Which statement is True with chronic caloric restriction for various behavioral tests in animals

a.  
Activity in the open field increases

b. 
Thresholds for rewarding stimulation are higher

c. 
Fine motor function is increased when animals are chronically food restricted

d. 
All the above are correct

3. 
Food restriction (30% less than intake of ad libitum controls) has been associated with? 

a.
Increase liver and thymus weights  

b.
Increase adrenal weight

c. 
Decreased testis weight 

d.  
All above are correct

4.  Rats typically have circadian variation of serum corticosterone which ______ at or near the lights-off time and ________ at or near that for lights-on. 

a. 
Peaks, peaks

b. 
Troughs, troughs

c. 
Troughs, peaks

d. 
Peaks, troughs

5.  T or F This study indicates that fasting for more than 16 h but less than 24 h induces elevated serum corticosterone and indications of a stress leukogram in rats. 

ANSWERS:

1. 
e.
All the above

2. 
a.
Activity in the open field increases

3. 
b.
Increase adrenal weight (dec. liver and thymus weights, inc testis weight)

4. 
d.
Peaks, troughs (Rats typically have circadian variation of serum corticosterone which peaks at or near the lights-off time and troughs at or near that for lights-on.) 
5.  T

Ferret Model
Gourdon and Travis. Spermatogenesis in Ferret Testis Xenografts: A New Model, pp. 145-149


Secondary Species: Ferret (Mustela putorius furo) 
Domain 3; Research 
SUMMARY


Introduction: The technique of testis xenografting is used to facilitate research on spermatogenesis and can be used as a tool to preserve male genetic information for wildlife conservation and for human cancer patients. Xenografting retains the 3D architecture of the seminiferous tubules and interstitial cells, allows tissue from a single donor to be engrafted into multiple recipient mice, and removes the problem of Sertoli cell-germ cell incompatibility that can limit the success of spermatogonial stem cell transplantation. The aim of this study was to investigate the efficacy of testis xenografting using donor tissue from the domestic ferret (Mustela putorius furo). 

Materials and Methods: Testes were obtained from 8-wk old ferrets undergoing routine surgical castration. The tunica albuginea and rete testis were removed and the testis parenchyma was cut into 2 mm3 specimens.  Male nude mice were used as recipients. The mice were castrated and the xenografts were placed under the skin, 3-4 per side, between the shoulders and the flanks. After periods of 10, 20, 25, and 30 weeks, the grafts were excised,  and sectioned for examination by microscopy. 

Results: All xenografts collected at 10 weeks showed primary spermatocytes. At 20 weeks, sperm were found in 14.3% of the xenografts. At 25 weeks, 30% of the xenografts contained spermatozoa but some grafts showed fluid-distended tubules. At 30 weeks, 7.7% of grafts still contained spermatozoa, but more tubules were distended and some were degenerating. The seminal vesicle weights between recipient mice and control mice were not significantly different indicating that the xenografts were producing bioactive testosterone. 

Discussion: This is the first report of spermatogenesis in testis xenografts from domestic ferrets. The ferret xenografts showed lower total recovery rates compared with those reported for cats and other species. However the normal timing of sperm production and normal histological appearance of the seminiferous tubules were of better quality than that reported in dogs and cats. 

QUESTIONS: 

1.
What is the scientific name of the domestic ferret? 

2. 
What are 3 benefits of testis xenografting compared to spermatogonial stem cell transplantation? 

ANSWERS: 

1. 
Mustela putorius furo 

2.  
(1) Retains the 3D architecture of the tissue

(2) tissue from one donor can be engrafted in multiple mice

(3) removes the problem of Sertoli cell-germ cell incompatibility 

Swine Models

Harig et al. Long-Term Evaluation of a Selective Retrograde Coronary Venous Perfusion Model in Pigs (Sus scrofa domestica), pp. 150-157

Domain 3 
Primary Species: Pig (Sus scrofa)
SUMMARY: Acute ischemia was induced in 20 pigs by ligation of the ramus interventricularis paraconalis, followed by retroperfusion of the left anterior descending vein  (RP+) in 10  pigs.   The vena cordis magna was ligated (L+) in 5 pigs from each group but not the others (L-). Hemodynamic effects with and without retrograde perfusion through bypass were monitored.  The retro bypass and drainage of blood into the vasculature were identified using angiography. Competent anastomosis was confirmed in the RP+L + and RP+L-  groups.   In the retro profusion group (RP+L+) the cumulative survival was 562 days.  Groups which the vena cordis magna remained open did not survive longer than 1 hour after ligation of the left anterior descending artery.  Venous retroperfusion is an effective technique to achieve long term survival following acute occlusion of the left anterior descending artery in a pig model.

QUESTIONS: 

1. Which procedure was attempted in humans but resulted in high mortality caused by edema and hemorrhage in the post-capillary venules due to elevated pressures?

2. True or False.  Occlusion of the left anterior descending artery at its midpoint increased cardiac output.

3. Coronary angiography was used to evaluate _________________________________.

4. Define retro bypass.

5. True or False. Swine that underwent retro bypass and ligation of the left anterior descending vein had significantly less necrosis than those without retro bypass or ligation of the left anterior descending vein.

6. Serum concentrations of cardiac troponin I was used to confirm ____________________

ANSWERS:

1. Beck II Procedure

2. False

3. Efficiency of retro bypass
4. Aorta to coronary vein bypass with  ligation of the vena cordis magna

5. True

6. Sufficient myocardial oxygen supply

Xanthos et al. A Model of Hemorrhagic Shock and Acute Lung Injury in Landrace-Large White Swine, pp. 158-162

Domain 3: Research; K3. animal models (spontaneous and induced) including normative biology relevant to the research (e.g., background lesions of common strains)  

Primary Species: Pig (Sus scrofa)

SUMMARY: A group of authors from Greece developed an experimental protocol to simulate hemorrhagic shock in a trauma patient with the use of volume-controlled hemorrhage in Landrace—Large White swine. Conditions were controlled so that reproducibility could be maximized. The experiment ran 8 hours and it was divided into distinct phases; stabilization, hemorrhage, maintenance, resuscitation, and observation—after which time the swine were euthanized and lung tissues were histologically analyzed. The researchers induced acute hemorrhage by repeatedly removing  5 ml/kg of whole blood from the internal jugular vein. Their animal model proved to be useful and could help with future studies of hemorrhagic shock and acute lung injury.

QUESTIONS:

1. What is the preferred crystalloid for use in aggressive fluid resuscitation?

2. Lung tissue from all swine was severely impaired due to pulmonary neutrophil infiltration and ____________  _________
ANSWERS:
1. Lactated Ringers Solution (LRS)

2. Pulmonary neutrophil infiltration and alveolar edema

SUMMARY: Traumatic injury is a leading cause of death worldwide, and significant hemorrhage is a leading cause of morbidity and mortality, secondary to trauma. One life-threatening consequence of traumatic hemorrhage is acute lung injury, which is associated with pulmonary edema due to increased capillary permeability and infiltration of inflammatory cells into the interstitium and airspaces. The aim of the study was to describe the experimental protocol for inducing hemorrhagic shock and acute lung injury in swine.

Materials and Methods: Fifteen young Landrace-Large White cross animals were taken to surgery for acute hemorrhage studies.  Animals were pre-medicated with ketamine, midazolam and atropine, induced with propofol and fentanyl and maintained on CRI of propofol. Animals were mechanically ventilated with room air. Monitoring of anesthesia included ETCO2, 6-lead ECG, HR, SpO2, RR, temperature, IBP and CVP. Instrumentation of the animal also included catheter of an internal jugular vein for exsanguination and fluid loading. Blood gases were obtained during the study for analyzing pH, pO2, pCO2, base deficit, lactate, Hgb and electrolytes.

The duration of the protocol was 8 hours, with 5 distinct phases: stabilization (45 min), hemorrhage (~20 min), maintenance of shock (90 min), resuscitation (fluids given until MAP reached 90% of baseline), and observation phase (4 hours). Animals were euthanized at the end of the study.

Results and Discussion: The average blood loss was 35mg/kg, corresponding to 50% of the circulating blood volume. There was no statistically significant difference in SpO2, pO2 or pCO2 in the 5 phases. Mean aortic pressure dropped during hemorrhage, but returned to near normal values after resuscitation. HR increased greatly during hemorrhage and shock, and remained higher than baseline for the remainder of the study. Right atrial mean pressure decreased during hemorrhage and shock. pH was unchanged during hemorrhage, but decreased during maintenance. Blood lactate levels were significantly elevated and Hgb was decreased throughout the entire procedure. Lung tissue from all swine was severely impaired due to pulmonary neutrophil infiltration and alveolar edema.
The authors indicate that the most important refinement in the current study is the consistency in inducing acute lung injury, namely the histological changes associated with the condition.

 

QUESTIONS:

1.  
The following things are seen in acute lung injury secondary to traumatic hemorrhage:

a.  
Pulmonary edema

b.  
Increased capillary permeability

c. 
Infiltration of inflammatory cells into the interstitium and airspaces

d.  
All of the above

2. 
What is the average circulating blood volume for a swine (in ml/kg) assumed in this paper?

3.  
After severe trauma, what blood gas value is a universally accepted, clinically useful indicator or tissue hypoperfusion or hypoxemia?

 

ANSWERS: 

1. 
d
2.
65-70 ml/kg

3. 
Lactate

 

Nonhuman Primate Models

Ely et al. Association of Brain-Type Natriuretic Protein and Cardiac Troponon I with Incipient Cardiovascular Disease in Chimpanzees (Pan troglodytes), pp. 163-169
Tertiary Species: Other Nonhuman Primates

SUMMARY: Cardiovascular disease (CVD) is given to be the primary cause of morbidity and mortality in chimps and little is known regarding the etiology of CVD in chimps. However, it is certainly important to identify chimps at risk of developing CVD to allow for appropriate clinical intervention prior to clinical presentation of advanced disease. Cardiomyopathy (including left ventricular hypertrophy and dilated cardiomyopathy), valvular disease, and electrocardiographic abnormalities have all been observed in chimps. Clinically, CVD in humans is primarily ischemic whereas in chimps, CVD is not ischemic and most commonly manifests as sudden cardiac death with postmortem cardiac evaluation revealing variable amounts of interstitial cardiac myofibrosis (whether or not the chimps died of CVD). 
The common pathologic similarity to human hypertensive disease suggests a potential role of elevated blood pressure giving rise to CVD in chimps.  However, the prevalence of hypertension and its long-term effects in chimps remain unknown and there is a lack of reliable reference values for defining hypertension.  Arrhythmias, specifically ventricular ectopy, appear to be a common clinical sign in the development of cardiomyopathy in chimps.  Cardiac murmurs are present with valvular disease. Beyond these indicators, there appears to be few clinical signs that reliably predict the development of cardiomyopathy or precede sudden cardiac death in chimps.    

Previous authors have demonstrated that 2 biomarkers of fibrosis (procollagen III N-terminal protein and initial carboxyl–terminal telopeptide can be used to detect cardiovascular disease in chimps. The purpose of the study at hand was to assess additional biomarkers of CVD in chimps. Four (4) CVD biomarkers (complete lipid panel, C-reactive protein, brain-type natriuretic protein, and cardiac troponin I) were screened to ID markers of prognostic value in chimps. The serum levels of brain-type natriuretic protein (BNP) differed between chimps with CVD and heart-healthy controls. BNP levels increase secondary to increased cardiac wall tension and heart enlargement. BNP is expected to be elevated with any disease leading to heart enlargement.  Cardiac troponin I gave mixed results.  C-reactive protein and lipid panel values were not informative for CVD.  Values of BNP exceeding 163 mg/ml had a high specificity of 90.5% for CVD (although a low sensitivity at 25.7%). Cardiac troponin I above the threshold of detection (0.20ng/ml) appeared to be clinically relevant. Thus, BNP and possibly cardiac troponin I are useful biomarkers of CVD in chimps. 

QUESTIONS:
1. CVD in chimps, like humans is often caused by an ischemic event (e.g. myocardial infarction).  T/F

2. Many chimps, on postmortem exam, have variable amounts of myocardial fibrosis, whether or not they had clinical heart disease. T/F

3. BNP is expected to be elevated with any disease leading to heart enlargement.  T/F

ANSWERS:
1. F - Chimps, unlike humans, rarely get atherosclerosis and thus are not prone to myocardial infarctions 

2. T       

3. T   

Stockinger et al. Risk Factors for Dystocia in Pigtailed Macaques (Macaca nemestrina), pp. 170-175

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T1 - Prevent Spontaneous or Unintended Disease or Condition

Primary Species: Macaques (Macaca spp.)
SUMMARY: The objective of this retrospective study was to determine maternal and fetal risk factors for dystocia in macaques.  Records from 83 macaques diagnosed with dystocia at Washington National Primate Research Center were reviewed.  The average age at which a dystotic delivery occurred was 10 years.  The strongest predictor of dystocia was the proportion of previous cesarean sections to viable births.  Gestational age, total previous births, and the infant’s birth weight also contributed to the risk of dystocia and these variables explained 24% of the variability in delivery outcomes.  This model is proposed as a way to predict dams that are at risk for dystocia and allow for changes in the breeding colony management.  

QUESTIONS:

1. Which other primate is a model for dystocia due to macrosomic fetuses, in that fetal body weight at the time of delivery can be as much as 17% of the dam’s body weight?

2. What is a way of quantitatively determining readiness to give birth?

3. What is a method for determining risk of still birth?

4. What is the normal time period for labor in nonhuman primates to occur over?

a. 2-3 hours

b. 5-7 hours

c. 8-10hours

5. What are behavioral changes associated with impending labor in nonhuman primates?

ANSWERS:

1. Squirrel monkey

2. Bishop score - uses cervical position, cervical length, softness, dilation, and fetal head position

3. Pelviometry - through obtaining radiographic views of the pelvis and measurements of the pelvic inlet, midpelvis and the pelvic outlet.

4. b. 5-7 hours

5. Restlessness, altered eating, frequent urination, and digital manipulation of the genitalia.

CASE STUDY
Gozalo et al. Intracardiac Thrombosis and Aortic Dissecting Aneurysms in Mustached Tamarins (Saguinus mystax) with Cardiomyopathy, pp. 176-181

Secondary Species: Marmoset/Tamarins (Callitrichiadae)
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

 

SUMMARY: In humans, abnormal myocardial contraction due to arrhythmias, dilated cardiomyopathy, or myocardial infarction can lead to a cardiac mural thrombi. Aortic dissection is characterized by pooling of blood between the laminar planes of the vascular media, with the formation of a blood-filled channel within the aortic wall. Hypertension is the chief risk factor in aortic dissection in humans and the most important clinical factor affecting aneurysmal growth. Spontaneous intracardiac thrombosis and aortic aneurysms in animals are reported rarely. In domestic animals, arterial thromboembolism is reported to occur in cats secondary to cardiac disease. To the authors knowledge the animals in this paper are the first mustached tamarins reported to have intracardiac thrombosis and aortic aneurysms.

 

In humans, antemortem diagnosis is done via ultrasound examination of the heart. Successful treatment of this condition includes the use oral anticoagulants. The treatment of these conditions in NHPs has not been published and the condition is usually found incidentally at necropsy. This group reviewed the records of 60 mustached tamarins that died or were euthanized between 1996 and 2009. 

 

Of the records reviewed, 10 (16.6%) of the animals had intracardiac thrombosis and 4 (6.6%) had dissecting aortic aneurysms. There were clinical signs of congestive heart failure found in 11 of the animals affected with either thrombi or aneurysm.  

 

A definitive cause of the intracardiac thrombosis was not found; however. concurrent clinical disease and the determination of myocardial fibrosis and congestive heart failure as a consequence of dilated cardiomyopathy are possible causes. In humans, cardiomyopathy and fibrosis change the muscular architecture and contractile rhythm of the heart, altering the normal laminar flow pattern of blood. Degeneration or loss of hypoxemic endothelial cells adjacent to damaged myocardium exposes subendothelial collagen, specifically type III collagen. Platelets aggregate on the exposed collagen, releasing procoagulant constituents. The coagulation cascade is triggered and thrombus formation occurs by fulfilling the Virchow thrombogenic triad: (1) injury (resulting in endothelial damage) to the vessel wall; (2) changes (stasis or turbulence or both) in normal blood flow, and (3) abnormalities (hypercoagulability) of the blood. The final stage of the cascade, which distinguishes thrombi from simple blood clots, is the conversion of fibrinogen to fibrin. In humans, hypertension can lead to cardiac hypertrophy and potentially heart failure. In addition, repeated episodes of acute stress and contribute to the development of cardiac disease by triggering myocardial ischemia, ventricular arrhythmias, platelet activation, and increased blood viscosity. Mustached tamarins may be genetically prone to thrombus formation, with environmental factors triggering the condition. 

 

Aortic medial degeneration has been reported as a cause of aortic aneurysm and rupture in horses. A recent study has shown that aortic curvature is potentially a more important factor than diameter, blood pressure, and cardiac output in regard to the forces on the aortic wall. Further studies will be needed to determine a definitive cause of this condition. 

 

QUESTIONS:
1. 
What are the conditions in humans that can lead to cardiac mural thrombi?

2. 
What is the greatest risk factor, in humans, for the development of aortic dissection?

3. 
What are the events that make up the Virchow thrombogenic triad?

 

ANSWERS:
1. 
Abnormal myocardial contraction due to arrhythmias, dilated cardiomyopathy, or myocardial infarction 

2. 
Hypertension

3. 
(1) 
Injury (resulting in endothelial damage) to the vessel wall


(2) 
Changes (stasis or turbulence or both) in normal blood flow


(3) 
Abnormalities (hypercoagulability) of the blood ( last stage is the conversion of fibrinogen to fibrin.

 

 

 

