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Vascular Access Port (VAP) usage in Large Animal Species  (pages 7-17)

Vascular access ports (VAP) can be used to catheterize any blood vessel, and the port can be safely implanted subcutaneously to prevent catheter dislodgment, improve patency, and reduce infection, all of which can be associated with exteriorized catheters.  The success of VAPs is dependent on design of the device, proper surgical technique, proper maintenance, and consideration species-specific behaviors.

Two components to consider in selection of a VAP system are the port body, also called the dome, and the catheter.  The dome features to consider are shape (volcano dome vs. side entry), size (ability to fit in the subcutaneous space, but yet be able to find and secure for injection), construction material (titanium vs. plastic), and attachable catheter vs. attached.  Most common catheters are made of either polyurethane or silicone, can be coated with heparin to reduce occlusion, have a rounded tip for fewer traumatic lesions to vessel wall, and be of a size to not occlude vessel.  The needle for injection should be a non-coring huber point, either straight or right angle.  Most common size is 22 gauge by ½ to ¾ inch in length.

Established principles of surgery must be used for implantation of VAPs.  In addition the catheter and port need to be immobilized to prevent migration, skin closure needs to be secure and off to the side, and the tunnel pathway for the catheter should be as atramatic as possible.  Successful long-term maintenance is dependant on strict aspeptic technique and prevention of blood clot occlusion.  Placing the catheter tip in an area of high flow or turbulence can help prevent this.  Suture material to avoid are inflammatory materials such as silk or gut and don’t use staples for the skin.  

Vessels most commonly catheterized are the femoral vessels, external jugular vein, and the common carotid artery.  Species specific behaviors, housing, and restraint  methods need to be considered when selecting the site of the port.  Most often a site along the dorsal midline is preferable.

Questions:

1. The two componets of a VAP system are the __________ and the ___________.

2. T or F.  Placing the catheter tip in an area of high turbulence should be avoided.

Answers:

1. Port body or dome and catheter 

2. F

Vitamin E as a Treatment for Ulcerative Dermatitis in C57BL/6 Mice and Strains with a C57BL/6 Background  (pages 18-21)

This study was conducted to determine the therapeutic effectiveness and ease of compliance of a vitamin E fortified diet on the treatment of ulcerative dermatitis in C57BL6 mice.  Also, the study characterized ulcerative dermatitis (UD) in relation to factors of age, sex, coat color and lesion location.

Mice (with UD) were fed Harlan Teklad NIH-31 diet with an additional 3000IU vitamin E ad libitum for 8 weeks. Weekly measurements were made of lesion size, as well as mouse coat color, age, sex, and lesion location.  Authors found lesions occurred most commonly on the dorsal cervical and scapular areas of mice.  No sex or coat color distinction was observed; however, males were older than females at the time of lesion development.  

After feeding this fortified diet, within 2-5 weeks, 45% of the mice had complete lesion re-epithelialization with hair regrowth.  There was no corelation with age, sex, or coat color in lesion repair.  Since there was a positive response with use of Vitamin E supplementation, authors believe oxidative injury plays a role in the development or maintenance of UD lesions.  Additional vitamin E in the diet can be a possible treatment for UD.

Questions:

1.  Which strain of mice are very prone to ulcerative dermatitis?

     a.  C3H                                                     c.  C57BL/6

     b.  DBA                                                    d.  NZB

2.  List some differentials for ulcerative dermatitis.

3.  Which area(s) are common to see ulcerative dermatitis lesions in mice?

     a.  dorsal cervical                                        d.  a and c

     b.  ventral abdomen                                   e.  scapular

     c.  thorax                                                  f.  a and e

Answers:  1.  c      2.  parasites (e.g. mange or fur mites), excessive self grooming behavior

              3.  f

Cortisol Response to Relocation Stress in Garnett’s Bushbaby (Otolemur garnettii)  (pages 22-24)

The purpose of this study was to determine whether relocating animals from one facility to another caused stress as measured by cortisol levels.  In order to determine whether there were longstanding effects on cortisol levels, cortisol was measured before, during and one week after relocation.  The animals were transported in standard pet carriers and animals who were housed together were transported together in the same carrier.  The home cages were also sanitized and moved with the animals to the new facility.  Cortisol levels were measured by fecal steroid analysis in a micro-radioimmunoassay procedure.  There was an almost 10-fold increase over baseline cortisol levels during relocation.  There was no significant difference in cortisol levels measured at baseline and 1 week post-relocation time points, suggesting that while relocation caused significant stress it was only transient.  There was a large range of cortisol levels for measurements during relocation, but very little variation in post-relocation cortisol levels.  No gender-based differences were observed.  In summary, the authors felt that the fecal steroid assay was useful as a non-invasive method for measuring cortisol.  They found that there was a significant increase over baseline cortisol levels during the building transfer and that all values had returned to baseline by 7 days post-transfer.

Questions: 

1.  What is the genus and species of Garnett's bushbaby?  

2.  In this study the authors found that differences in cortisol values were observed based on: 

        a.  Gender 
        b.  Relocation event 
        c.  Paired vs. single-housing arrangements 
        d.  Age 
3.  Name 3 samples which can be collected to measure cortisol levels. 

Answers:   
1.  The genus species of the Garnett's bushbaby is:  Otolemur garnettii.  

2.  The correct answer is:   b.  Relocation event 

3.  Three samples which can be collected to measure cortisol include:  serum, fecal, and urine 

Stress-like Cardiovascular Responses to Common Procedures in Male Versus Female Spontaneously Hypertensive Rats  (pages 25-30)

Introduction:  Sex differences in cardiovascular function have been well documented in rats, but less is known about cardiovascular response to common husbandry and experimental procedures.  This study examined spontaneously hypertensive (SH) rats under normal conditions, periods of acute stress, and periods of chronic (4d) stress.  This group has published their work with of Sprague-Dawley rats under similar experimental conditions.

Materials and Methods: Adults male and female SH rats were implanted with abdominal transmitters with an extending catheter into the femoral vein to monitor heart rate (HR) and mean arterial blood pressure (MAP).  Animals were monitored under normal, undisturbed conditions each day.  They were also monitored after sessions of acute stress: cage change, SQ injection, transport to another room for SQ injection, odor of urine and feces from stressed rats, odor of dried rat blood, prolonged restraint (60 min), and social challenge by an intruder.  Chronic stress was induced by subjecting rats to either SQ injections or the rat intruder for 4 consecutive days.

Results:  Female rats had higher HR but lower MAP than male rats.  Female rats displayed greater acute HR and MAP to most stressors than male rats.  Male rats had greater HR and MAP to intense stress (restraint) and to acute and chronic response to an intruder than female animals.

Discussion: There are distinct male vs. female differences in cardiovascular responses.  These differences could be linked to different gonadal hormones or to changes in efferent neural activity to the vasculature.  This study claims that there are sex-differences in cardiovascular responses to stress, but that they are altered by the type of procedure used.  This indicates that generalizations of stress response as it relates to sex are not valid.

Questions:

1. T or F- Routine husbandry procedures, such as changing cages, do not cause stress to rats. 

2. Female SH rats had (lower or higher) blood pressure than male rats in undisturbed conditions, similar to the pattern seen in SD rats.

3. This gonadal hormone in rats upregulates blood pressure elevating mechanisms, such as the renin-angiotensin-aldosterone system.

Answers:

1. False 

2. Lower 

3. Testosterone 

Temperature Effects on Growth, Maturation and Lifespan of the California Sea Hare (Aplysia californica)  (pages 31-35)

Aplysia californica or California sea hare is used as a neurobiological model species. Previous studies showed that temperature, food and stocking density, except the time of the year the life cycle begins, affects its growth and reproduction. The authors hypothesize that rearing temperature would influence the growth rate and the age at which the sea hare becomes sexually mature and purpose of the report is to describe the growth, sexual maturation and spawning and lifespan of sea hare reared in the lab under different temperatures.


The result showed that it is possible to accelerate the life cycle with increased temperature and to leave some aspects of maturation, such as lifetime fecundity unchanged; this also resulted in increased animal size. When they are reared at a temperature of 13 to 15 C, they grew 4 times larger, lived twice long, matured later and spawned longer. The major advantage of lower rearing temperature is that they produce animals of larger size that are immature for a longer proportion of the animal's life.


The growth rate was initially faster at higher temperatures, but this higher temperature stimulated the onset of sexual maturation, which in turn slowed the growth rate. This may be due to energy diversion for reproduction than somatic growth. For animals reared at 13 C spawning period was 3.5 times longer than animals reared at 21 C.

Questions:
1.
Aplysia californica or California sea hare is used as a---------- model species 

a.
Musculoskeletal

b.
Urogenital

c.
Digestive

d.
Neurobiological

2.
Which of the following factors have NO effect in growth of California sea hare

a.
Temperature

b.
Food

c.
Stocking density

d.
Time of year the life cycle begins

3.
Life span and maximum average weight of California sea hare_______ with temperature

a.
increased

b.
decreased

c.
no change

d.            none of the above

Answers:

1.
d

2.
d

3.
b
Acquired Structural Kyphoscoliosis in a Captive Adult Female Rhesus Macaque (Macaca mulatta)  (pages 36-40)

Old world NHP and humans known to develop postmenopausal osteopenia and age related bone loss. Ovariectomized macaque model is used extensively to study the effect of estrogen on skeletal biology and in the development of therapeutics used to treat metabolic bone disorders.In this clinical report, the authors describe a female, wild caught macaque (Macaca mulatta) in captivity progression to acquired Kyposcoliosis. Scoliosis was initially noted 1 year after a therapeutic bilateral ovariectomy to treat endometeriosis. Eight years after the initial diagnosis, the curvature had progressed to a structural(nonflexible), lumbar scoliosis with a curvature to the left and a structural thracolumbar kyphosis. X-ray revealed multiples intervertibral disc spaces were narrowed along the entire spine with ventral briding intervertebral spondolosis of the lumbar spine. Also vertebral bodies appeared to be less radiodense and multiple features of degenerative disc disease were present. The authors conclude kyphscoliosis was secondary to osteopenia that developed as the result of a surgically induced estrogen deficiency.

Questions:

1)      Define scoliosis and kyposis. 

2)      Degenerative joint disorders such as spondylosis, kyphosis and osteochondritis are common age related diseases in macaques.  T/F

3)      To detect osteoporosis accurately, one can use an enhanced form of x-ray technology called dual-energy x-ray absorptiometry (DXA or DEXA). DEXA bone densitometry is today's established standard for measuring --------------.

4)      Describe the X-ray and diagnosis. 

Answers:

1)      Scoliosis: lateral deviations in the spine. Kyposis: posterior convex deviations. 
2)      T 
3)      Bone mineral density (BMD) 
4)      Many misshapen wedge shaped lumbar vertebral bodies (Arrow). Intervertebral disk spaces were decreased in width along the entire spine. Severe osteophytosis of the thracolumbar spinous process was also present.  Scoliosis.

Renal Transitional Cell Carcinoma and Choriostoma in a Degu (Octodon degus)  (pages 41-44)

A 4.5 year old female degu was in poor condition, dehydrated, and had hematuria. The rodent was euthanized and the right kidney was moderately enlarged. The urinalysis revealed hematuria, pyuria, and occasional squamous and transitional cells. Histologically, the diagnosis of a renal transitional cell carcinoma (RTCC) was made along with a choristoma in the right renal cortex. Since a choristoma is defined as normal cells or tissue found in an abnormal location, the presences of bone, adipose, and cellular infiltrates lead to the diagnosis. This is the first report of a RTCCâ€™s and choristoma in a degu. RTCC have been reported in rodents and other species and are rare. In humans, this anomaly has only been reported a couple times. However, urinary transitional cell carcinomas occur more frequently in rats and mice in toxicological studies.


The Degu is a hystricomorph rodent native to South America. They have tails that tear off to prevent capture and do not grow back. They also have a diurnal behavior pattern and therefore are good for studying sleep biology, chronopharmacology, and circadian physiology.

Questions:

1)    What is the genus and species of a Degu?

2)    T/F Renal transitional cell carcinomas are uncommon in rodents?

3)    What is a choristoma?

Answers:

1)  Octodon degus

2) True

3) A choristoma is defined as normal cells/tissue found in an abnormal location.
Monensin Toxicosis in the Domestic Bovine Calf:  A Large Animal Model of Cardiac Dysfunction (pages 45-49)

Some cardiovascular therapies, such as heart valves and other implantable devices, can best be tested using large animal models.  In some cases, it is desirable to test new devices in animals that have cardiac dysfunction, to mimic the clinical situation in humans.  Methods for inducing diminished cardiac function have included tachycardia-induced heart failure (by rapid pacemaking), myocardial damage (by coronary artery ligation, microembolism and toxins), and volume overload models (by aortic banding).  Many of these techniques require a great deal of technical skill, multiple surgeries, expense, and have a high mortality rate.  Monensin, a polyether ionophore antibiotic, produced by Streptomyces cinnamonensis, is used as a growth promotant in cattle, has been shown to have cardiotoxic effects when overdosed.  Arterial and venous pressure monitoring lines were surgically implanted in male Jersey calves.  Baseline pressure measurements were taken over 5 – 7 days, and echocardiography was performed.  Calves were then given a single oral dose of monensin via orogastric tube at three dose rates (40 mg/kg, 30 mg/kg and 20 mg/kg).  Animals became anorexic for 2 days after monensin dosing.  Animals given 30 mg/kg or 40 mg/kg monensin required therapy for heart failure within 5 days, and none of the animals in these treatment groups were able to complete the study due to intraoperative or preoperative death.  Animals treated with 20 mg/kg monensin showed clinical signs of diminished cardiac function, including decreased stroke volume, increased left atrial pressure and increased end-diastolic left ventricular pressure.  Single oral dosing of calves with 20 mg/kg of monensin is suggested as a simple, inexpensive and noninvasive method to induce diminished cardiac function in an animal model suitable for testing human cardiovascular devices and therapies.
Questions:
1.         As a method to produce an animal model useful for testing human cardiovascular devices and therapies, a recent journal article described a simple, noninvasive, inexpensive method to induce clinically significant diminished cardiac             function in Jersey calves, using a single oral dose of:
            A.        Selenium
            B.         Lasalocid
            C.         Tylosin
            D.        Monensin
            E.        Amprolium      
2.         Monensin is typically used in the cattle industry as a:
            A.        Coccidiostat
            B.         Growth promotant
            C.         Anthelmintic
            D.        Bloat therapy
            E.        Surface disinfectant
Answers:
1. D
2. B      
A Disposable Vaginal Speculum for the Chimpanzee (Pan troglodytes)  (pages 50-52)

Summary: The underutilization of the chimpanzee for NIH supported research has led to the need to provide variety of methods of birth control to the animals ostensibly to reduce the numbers of new births, and thus overpopulation. The intrauterine device was found to be effective when used in female chimps with a level of effectiveness similar to that in human females, but the depth of the vaginal vault and the variation of the size and shape of sex skin in the female chimp made instruments developed for the deployment of such a device difficult. In the past, a 3 ml case syringe was used as a vaginal speculum to observe the cervix in African Green monkeys (c. aetheops) and was found to be effective. In this case the same principle was applied using a closed tipped syringe case (from 20-60 ml depending on the size of the primate) which was cut (and flamed to smooth the edges) at the distal end to provide an open tube. This device was used as a disposable speculum through which an IUD inside an applicator could be passed through the cervix and then deployed into the uterus. The authors reported very good success with the use of their disposable syringe speculum when compared to the same procedure attempting to use human instruments. The use of the new speculum also reduced procedure time by approximately 60 % when compared with the use of the human speculum. Finally, from a cost perspective, the disposable specula made from syringe cases were effectively free as they were made from material that would be disposed of while human specula cost about $2.00per unit, so using them was also cost effective.

Questions:

1. Human instruments are unsuitable for visualization of the cervix in chimps because:

a. Variations in sex skin in chimps made observations difficult

b. The depth of the chimp vaginal vault is greater than that of human females

c. Human specula were too large

d.  a and b.

2. In which other non human primate species were disaposable syringe cases used as specula for cervical visualization?

a. S. sciurius

b. S. mystax

c. c. aetheops

d. G. gorilla

3. The use of chimpanzees in research in the US is:

a. Increasing yearly

b. Has been steadily declining

Answers: 1, d. 2, c. 3, b.
Decreased Size and Survival of Weanling Mice in Litters of IL-5 -/- Mice are a Consequence of the IL-5 Deficiency in Nursing Dams  (pages 53-55)
The mouse model of asthma is being studied to elucidate the effector role of eosinophils. Eosinophils reside in both the peripheral circulation and in tissues, and in mammals are produced primarily from hematopoetic bone marrow. IL-5 is a primary mediator of eosinophil granulocyte proliferation and differentiation, and has also been implicated in mediating eosinophil inflammatory responses.          

IL-5-/- mice were created on a 129 background, with the induced mutation backcrossed onto the C57BL/6J strain. The IL-5 deficient mice are eosinopenic, and are unable to respond stimuli that  result in blood and tissue eosinophilia in wild type mice. 

Evaluation of the IL-5-/- breeding colony as compared to the IL-5+/- and IL-5 +/+ colonies revealed  decreased size and survival of weanlings. Colony records showed a 30% loss of pups from birth to weaning when IL-5-/- females were bred to IL-5-/- males, as compared to a <10% loss with wild type matings. Pups from these IL-5-/- matings were then weaned at 28 days. 

To determine if the pup’s genotype (IL-5-/- ) or mother’s genotype (IL-5+/+, IL-5+/- or IL-5-/-) was the mitigating factor, one day old IL-5+/+ pups were cross fostered to one day postpartum IL-5+/+, IL-5+/- and IL-5 -/- nursing dams. IL-5-/- pups fostered on IL-5 +/+ dams were the same weight on day 21 as were IL-5 +/+ pups nursed on IL-5 +/+ dams. IL-5+/+ pups fostered on IL-5 -/- dams did not survive. 

These results indicate that the IL-5 deficiency in the dam, and not in the pup is responsible for these outcomes. Eosinophils may further play an integral role in development of the mammary duct. Histopathological examination of mammary tissues from IL-5-/- and wild type females failed to reveal significant differences. Tissue from the IL-5-/- dams did possess fewer terminal end buds, less mammary duct branching and decreased density of mammary gland structures. 

The lactational deficiency seen in the IL-5-/- dams is not surprising given the link between mammary gland morphogenesis and eosinophil granulocytosis.      

Questions:

1. Name 2 other diseases other than asthma in which IL-5 plays an important role.

Answers: 

1. Allergic airway disease and allergic rhinitis. 

