Tertiary Species - Other Livestock

O’Toole et al. 2012. Pathology in Practice. JAVMA 241(2):189-193 [Cow] 

Domain 1: Management of experimental and spontaneously induced diseases and conditions 
SUMMARY: Between December 2010 and January 2011, abortions occurred in 25% of a group of 55 heifers.  There was a separate group of adult cows present on-site did not experience any abortions.  The heifers had estrous synchronization with artificial insemination.  Calving was due to begin mid February 2011.  Heifers were vaccinated with a USDA-licensed vaccine containing modified-live bovine herpesvirus-1 (BoHV-1), bovine viral diarrhea virus (BVDV) types 1 and 2, bovine respiratory syncytial virus, and parainfluenza-3 virus.  The heifers were confirmed pregnant by ultrasound exam at vaccination.  

The first heifer to develop signs of abortion died 2 days later.  Necropsy revealed uterine rupture with a macerated fetus protruding through the wall of the uterus into the abdominal cavity.  Fibrinous peritonitis was present.  +4 growth of type A Clostridium perfringens resulted from swabs of the metritis and peritonitis.  Histopathological samples were collected from the heifer but not the fetus.  Between days 45 and 55 after vaccination an additional 7 heifers aborted with no other signs of illness.  Six feti were submitted for histopathology. Moderate autolysis with no placental lesions was present grossly.  41 of the remaining heifers calved at term and 6 were not pregnant.  They were thought to have aborted at less than 32 days post vaccination.

Morphologic diagnosis was severe acute multifocal necrosis in the liver, kidneys, lungs, spleen, lymph nodes, adrenal glands, thymus, placenta, and brain, with detectable intralesional BoHV-1 antigen.  Abortion in the heifers was a result of BoHV-1 infection.  Diagnosis was supported by detection of BoHV-1 antigen with fluorescent antibody in various tissue specimens and isolation of BoHV-1 from pooled tissues obtained from one of the expelled fetuses.  

Abortion due to BoHV-1infection typically results in expulsion of an autolytic fetus with serosanguineous effusion into its major body cavities.  Abortion occurs 1 to 3 months after pregnant heifers are vaccinated with modified-live BoHV-1 whether or not manufacturer's instructions were followed.  Grossly evident hepatic and renal necrosis occur.  Rule-out diagnosis includes systemic bacterial infection such as salmonellosis and listeriosis.  There is evidence that vaccinating naive pregnant cattle with modified-live BoHV-1 in late gestation is associated with greater risks than vaccinating cattle earlier in gestation.

QUESTIONS
1. T/F.  Vaccination with modified BoHV-1 vaccine will not result in abortion if given according to manufacturer’s instructions.
2.
Differential causes of abortion in cattle vary by region.  Some differential diagnoses that may cause abortion in cattle are:

a. 
Neosporosis

b. 
BVDV

c. 
Opportunistic bacteria

d. 
Pine needle ingestion

e. 
All of the above

ANSWERS
1.
F.  Although most post-vaccination abortions result from inappropriate use of BoHV-1 vaccine, some involve appropriately vaccinated heifers.  Until there is a method to distinguish vaccine strains from field strains of BoHV-1, diagnosticians will be unable to confirm whether abortions are due to vaccine failure or vaccine-induced disease.

2.
e
Burdick et al. 2012. Evaluation of two point-of-care meters and a portable chemistry analyzer for measurement of blood glucose concentrations in juvenile white-tailed deer (Odocoileus virginianus). JAVMA 240(5):596-599. 

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; TT1.1. Diagnostic procedures as they apply to the laboratory research environment; b. Clinical pathology (e.g., hematology [CBC]; clinical chemistries and urinalysis)

 

SUMMARY: 

1. Introduction

a. Point-of-care (POC) blood glucose (BG) meters 

i. Used for diagnosis and treatment of abnormalities in BG concentrations in humans, cats, and dogs 

ii. Small sample size required so ideal for serial measurements

b. Objective: To evaluate agreement of BG concentrations measured in juvenile white-tailed deer (Odocoileus virginianus) by use of 2 POC BG meters and 1 portable chemistry analyzer with values obtained in serum by use of a standard laboratory chemistry analyzer, and to evaluate agreement between results obtained with the 2 POC meters.

2. Materials and Methods

a. 14 juvenile white-tailed deer used in the study

b. Blood drawn from cephalic or jugular vein

c. Blood sample divided

i. Run 3 times on each POC meter (alternating)

ii. Heparinized whole blood run on portable chemistry analyzer (x1)

iii. Serum run on standard laboratory chemistry analyzer (x1)

d. Utilized standards in human medicine for analysis ( recommend accuracy of a POC BG meter be within 15% of the reference value

3. Results

a. Good agreement between the laboratory chemistry analyzer and the portable chemistry analyzer

b. Poor agreement between the laboratory chemistry analyzer and POC BG meters

c. Poor agreement between the two POC BG meters

4. Discussion

a. Accuracy is an issue (poor agreement between meters) but precision is good (no significant within sample differences) with the POC BG meters used

b. Possible reasons for poor agreement

i. High Hct values shown to influence POC BG measurements in humans ( all Hcts within normal reference ranges in this study

ii. Low BG concentrations in dogs have been shown to result in inaccurate POC BG measurements ( all BG values >56 mg/dL in this study

iii. POC BG meters often underestimate BG concentrations in some nonhuman species (e.g. seabirds)

iv. Small sample size of this study make it difficult to determine the exact cause of the observed inaccuracy

v. Both POC BG meters in this study utilized amperometric methods for measurement; should also test a colorimetric meter in deer to see if accuracy improves

c. Conclusion: POC BG meters evaluated are not appropriate tools for assessment of BG concentrations in juvenile white-tailed deer but the portable chemistry analyzer used provided results that were in good agreement with laboratory analyzer values.

 

QUESTIONS:
1. Name 4 methods to assess blood glucose concentrations in animals.

2. List and explain the two most common technologies utilized for POC BG meters.

3. List the PCV reference range established for healthy white-tailed deer fawns (as cited by this article).

 
ANSWERS:
1. Point-of-care blood glucose meters, color test strips, portable chemistry analyzers, and standard laboratory chemistry analyzers

2. POC BG meter technologies

a. Amperometric – reaction between glucose in blood and glucose oxidase/dehydrogenase ( anodic current ( meter converts this to a BG concentration value 

b. Colorimetric – oxidation of glucose in the blood ( concentration-dependent color change ( read by reflectance photometry ( meter converts this to a BG concentration value 

c. In both, blood is applied to the hollow portion of the test strip that automatically draws up the correct volume

3. 20-45%

 

Ferguson et al. 2011. Pathology in Practice. JAVMA 239(11):1437-1440 [Cow]

Domain 1 TT1.8

SUMMARY:  A 3 year old Hereford cow with a 24 hour history of recumbency and vocalization with labored breathing and nystagmus prior to death was submitted for necropsy.  Another cow on the farm had similar signs.  The cow had 2 L of yellow serous fluid with strands of fibrin in the thoracic cavity and the lungs did not collapse after the thoracic cavity was opened.  Fibrinous adhesions connecting the visceral pleura to the parietal pleura were noted.  Ventral portions of cranial lung lobes were firm and dark red with necrotic foci grossly visible.  On cut surface the lungs had a red and gray marbled appearance with widened interlobular septa with bronchial lumens containing exudate.  The tracheal lumen had straw-colored foam.  The bronchial lymph nodes were large, wet and red.  Histologically, the lungs had large areas of necrosis and inflammation.  Bronchioles and alveoli were filled with eosinophilic cellular debris, fibrin, necrotic leukocytes with streaming nuclei (oat cells) and macrophages.  Areas of gram-negative rods were noted.  Aerobic bacterial culture yielded growth of Mannheimia haemolytica.  Respiratory tract disease is reported to cause 30% of all cattle deaths in the US.  The most commonly proposed development involves exposure to stress factor, with a primary respiratory viral infection with a secondary bacterial infection.  Primary viruses include infectious bovine rhinotracheitis, bovine respiratory syncytial virus, and parainfluenza 3.  Common secondary bacteria include M. haemolytica, Pasteurella multocida, Histophilus somni, and Mycoplasma bovis.  M. haemolytica is a gram-negative aerobic bacterium of the family Pasteurellaceae.  The bacteria can only cause disease when innate defense mechanisms in the lungs are diminished by high circulating cortisol concentrations or concurrent infection.  M. haemolytica has virulence factors that include leukotoxin, lipopolysaccharide, superoxide dismutase, iron-regulated outer membrane proteins, O-sialoglycoprotease, capsular polysaccharide, and neuraminidase.  Disease is generally caused by the host’s response to infection rather than release of toxins by M. haemolytica.  Antimicrobials that are approved for treatment of pneumonic mannheimiosis in cattle include oxytetracycline, ceftiofur, spectinomycin, tilmicosin, and tulathromycin.  Good management practices such as pre-conditioning and vaccination of calves prior to feedlot sales are considered the best way to avoid mannheimiosis as well as other bovine respiratory tract diseases.  

QUESTIONS:

1.
In what bacterial family is the species Mannheimia haemolytica?

2. 
Name 5 virulence factors employed by M. haemolytica?

3.  
Name 3 antimicrobials approved for use in cattle and used for treatment of pneumonic mannheimiosis? 

ANSWERS:

1. 
Pasteurellaceae

2. 
Leukotoxin, lipopolysaccharide, superoxide dismutase, iron-regulated outer membrane proteins, O-sialoglycoprotease, capsular polysaccharide, and neuraminidase

3.  
Oxytetracycline, ceftiofur, spectinomycin, tilmicosin, and tulathromycin

 

Ollivet et al. 2011. What Is Your Diagnosis? JAVMA 239(6):747-748 [Cow] 

Domain 1 – Management of Spontaneous and Experimentally Induced Diseases and Conditions; T3. Diagnose disease or condition as appropriate; K1. Diagnostic procedures. A) Physical exam; C) Imaging

SUMMARY: 5 week old Holstein calf presented for acute (one day) respiratory distress characterized by labored breathing, a honking sound during respiration, tachypnea, tachycardia, decreased nasal airflow and palpably enlarged costrochondral junctions at the level of the 3rd-6th rib, left side.  Endoscopy: WNL.  Standing lateral thoracic radiographs showed severe narrowing of tracheal lumen at the level of the thoracic inlet, bony callus formation and mild rib malalignment present at the first through sixth rib.

Dyspnea attributed to tracheal collapse, tracheal narrowing attributed to callus formation on first rib leading to extraluminal tracheal compression.

Due to lack of improvement, euthanasia was elected and necropsy performed.  Postmortem evaluation confirmed a 15cm collapsed trachea secondary to severe, chronic, segmental stenosis  and healing fractures of the 1st-6th ribs, left side (rib fractures did not compress trachea).

Though born unassisted, dystocia may account for the presence of rib fractures and associate callus formation, though the pathogenesis of dystocia-associated is poorly understood and multifactorial.  The authors posit that fracture, previous direct compression of the trachea and soft tissue injury may account for the pathologic features seen.

QUESTIONS:

1.
Name several differential diagnoses for a 5 week old Holstein calf presenting with dyspnea, “honking” on respiration, tachypnea and signs of distress

2.  
The most noninvasive, low-stress examination to detect tracheal collapse is

a. 
Standing, lateral radiographs

b. 
Endoscopy

c. 
MRI

ANSWERS:

1.
Necrotic laryngitis, pharyngeal collapse, peripharyngeal mass, tracheal collapse, tracheal mass, tracheal foreign body 
2. 
a. 
Standing, lateral radiographs

Glover et al. 2011. Pathology in Practice. JAVMA 239(3):319-321 [Cow] 

 
History: Male, Holstein fetus, aborted at gestational age 7 months presented along with placenta

The dam resided on a dairy farm with a herd size of approximately 30 animals. The fetus aborted approximately 7 months post artificial insemination. The vaccination history of the herd was unknown.

 
Clinical and Gross Findings (see Figure 1 below)
Fetus
· Moderate autoloysis 

· Crown to rump length = 49cm

· Multiple to coalescing gray, slightly raised, cutaneous plaques on the skin at the base of the tail, dorsum and top of the head around the ears and eyes

· Petechia present on the skin in the area of the gluteal muscles.

· Rumen and abomasum severely distended by clear gelatinus material consistent with amniotic fluid.

· Lungs diffusely atelectic

 

Placenta
· Focally extensive, dry, think, yellow plaques covering the intercotyledonary area and most cotyledons

· Some cotyledons were red, decreased in height and irregular

 

Histopathological Findings (see Figures 2-3 below): Samples submitted included placenta, skin, brain, thyroid gland, thymus, and kidneys were processed. There were multiple areas of the fetal epidermis that had orthokeratotic hyperkeratosis. Among the hyperkeratotic layers there were multiple clusters of degenerate neutrophils. Multifocally, the underlying dermis was infiltrated by small to moderate numbers of neutrophils and macrophages. 

 

The chorioallantoic membrane was thickened by edema and diffusely congested. There were focally extensive areas of necrosis, loss of epithelium, and remnants or eosinophilic debris around the chorionic villi. At the base of the villi, a few vessels had necrotic walls with mural or perivascular neutrophils. Unstained profiles 

of nonpigmented fungal hyphae were seen on the surface of the chorioallantoic villi.

 

Following Gomori methenamine silver staining of sections of skin and placenta, numerous hyphae were detected in the hyperkeratotic layer of the skin; other hyphae were admixed with necrotic debris on the surface of chorioallantoic villi. The hyphae were approximately 3 to 5 m in width and septate with parallel walls. Sections of skin underwent immunohistochemical staining for Aspergillus spp, and staining was localized to the walls of the hyphae.

 

The lungs of the fetus were not inflated (normal fetal atelectasis). Moderate numbers of squamous epithelial cells (squames) admixed with amniotic fluid were seen in the alveolar lumens. Multiple clusters of neutrophils were present in the alveoli. Diffuse congestion of the brain, thyroid glands, thymus, and kidneys was detected.

 

Morphologic Diagnosis: Multifocal moderate neutrophilic and histiocytic dermatitis with hyperkeratosis, intracorneal pustules, and hyphae and multifocal severe necrotizing placentitis with multifocal chorionic vasculitis

 

Clinical Diagnosis: Mycotic abortion

 

Discussion: Mycotic abortions occur sporadically within a herd usually only affecting a few members. The abortions are associated with placentitis, necrosis of fetal membranes, and retained fetal membranes in the dams. Causative agents include: Aspergillus, Absidia, Mucor, Rhizopus, Candida and Mortierella spp. Aspergillus spp are the most common cause of mycotic abortions with Aspergillus fumigatus the cause of approximately 75% of mycotic abortions in cattle. The incidence of mycotic abortion in cattle is highest from November to April, this being the period during which gravid cows are typically fed hay and silage and are housed indoors.

 

Following infection of the dam A. fumigatus is thought to spread hematogenously to the placenta where it colonizes and contaminates the amniotic fluid and secondarily infects the fetus. The organism is able to disseminate to the entire placenta and as a result inflammation and necrosis of most placentomes of the placenta develop which interferes with transplacental transfer of oxygen and resulting fetal hypoxia. The fetus becomes systemically infected when contaminated amniotic fluid is swallowed. 

 

Other microbial causes of late term abortion in call include infections with: bovine herpesvirus 1, Leptospira interrogans var hardjo-bovis and var pomona, Listeria monocytogenes, Brucella abortus and Neospora caninum. Bacterial infections are the most frequent cause of infectious abortions in cattle. Their involvement is dependent on the development of bacteremia. 

 

Abortions occurring later in gestation require a more prolonged recovery for the dam and concomitant medical problems. Rebreeding is not advisable after a late-term abortion because of the likelihood of decreased production during subsequent lactation and the possibility the dam may serve as a carrier of disease. 

 

QUESTIONS:
1. 
Name the most frequent causative agents (bacterial) for late term abortions in cattle. 

2. 
Give a brief description of each of the causative agents listed in question 1. 

3. 
When is the incidence of mycotic abortion highest (i.e. which months)? Why?

4. 
Name one measure that can be employed to control mycotic abortion.

 

ANSWERS:
1. 
Bovine herpesvirus 1; Leptospira interrogans var hardjo-bovis; Leptospira interrogans var Pomona; Listeria monocytogenes; Brucella abortus; Neospora caninum
2. Bovie herpesvirus 1 - induces acute necrotizing endometritis; the resultant histopathologic change range from lymphocytic endometritis to severe diffuse necrotizing metritis; abortions generally occur during the second half of gestation but early embryonic death may occur

Leptospira interrogans var hardjo-bovis and var pomona - causes septicemia in the dam; weeks after the septicemic phase, placentitis develops and abortion occurs in the last third of gestation during the eight through the ninth month
  
 

Listeria monocytogenes - severe necrotizing and suppurative inflammation of the cotyledons and the intercotyledonary areas; hepatomegaly and multifocal necrotizing hepatitis are present in the fetus; abortion can occur at any stage of gestation

    

Brucella abortus - acute or chronic placentitis, affected cotyledons may be normal to necrotic; fetus may be normal or autolytic with bronchopneumonia; can be     ruled out on the basis of evidence of pneumonia and granulomas in the lungs, liver, spleen and lymph nodes; abortion usually occurs during the second half of     gestation ~7 months  ****REPORTABLE****
    



Neospora caninum - can cause abortion during gestational age of ~3 to 9 months; mononuclear inflammatory cells are detectable in the placenta and multiple necrotic foci are present in the liver, heart, and brain of the fetus

3. 
November to April during the periods in which cows are kept indoors and fed hay and silage

4. 
Remove prominent sources of conidia and mycelia elements, such as moldy hay and bedding

 
 [image: image1.emf]
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Walling et al. 2011. Pathology in Practice. JAVMA 239(2):199-202 [Horse]

Domain 1

 

SUMMARY: This case study describes clinical, gross and histopathological findings for fibrocartilagenous emboli in the C7-T1 spinal cord of a horse.

 

An 11-year old Quarter Horse gelding with no history of trauma presented after acute onset of lateral recumbency followed by initial clinical improvement. Over the next 11 days, the horse exhibited asymmetric upper (hind limb ataxia) and lower (forelimb weakness and tremors) motor neuron signs with no further improvement despite supportive care. Radiographs revealed no significant findings. Blood work revealed stress leukogram and serum biochemical changes consistent with secondary muscle trauma and lactic acidosis (increased AST, CK, decreased bicarbonate), stress (increased glucose), decreased food intake and mild dehydration (increased ALT, sorbital dehydrogenase, total bilirubin, BUN, decreased Cl, Mg).

 

Gross findings at necropsy included mild narrowing of C7-T1 IVD space but no evidence of trauma to the disc itself and locally extensive cavitation and malacia of the spinal cord at this junction.

 

Histopathology revealed necrosis characterized by loss of parenchyma and infiltration by macrophages and gitter cells (glial cells swollen by phagocytosis of debris) in white and gray matter as well as emboli in the gray matter that stained strongly with toluidine blue. No evidence of infectious disease was identified. 

 

Morphologic diagnosis: severe, multifocal to coalescing spinal cord necrosis with multiple fibrocartilagenous emboli and Wallerian-type degeneration.

 

Differential diagnoses for such peripheral neuropathy include wobbler syndrome, trauma, inflammation secondary to infection, toxicosis, congenital malformations, cerebellar hypoplasia, and degenerative lesions. The mixed upper and lower motor neuron signs, absence of radiographic lesions or evidence of infection and poor response to care suggested fibrocartilagenous embolism, but histopathology was required for definitively diagnosis.

 

Fibrocartilagenous embolism in domestic species has most often been diagnosed in pigs and dogs, and there are a few previous reports in horses. As in this case report, lesions were at C6-S1 in middle aged animals, but unlike in this case, emboli were attributed to trauma or IVD disease.

 

QUESTIONS:
1.  
The presence of which of the following makes intervertebral disc material stain strongly with toluidine blue?

a. 
Lipid

b. 
Amyloid

c. 
Proteoglycan

d. 
Sarcocystis neurona
2.   Which of the following is generally accepted as the source material for fibrocartilagenous embolism?

a. 
Nucleus pulposus of the intervertebral disc 

b.  
Meninges

c.  
Gray matter of the spinal cord

d.  
White matter of the spinal cord

3. 
In which domestic species has fibrocartilagenous embolism been most often diagnosed in the literature?

a. 
Dogs and cats

b. 
Dogs and horses

c.   
Dogs and rabbits

d.  
Dogs and pigs

 

ANSWERS: 
1. 
c 
2. 
a 
3. 
d

Cramer et al. 2011. Pathology in Practice. JAVMA 238(12):1565-1569 [Cow]

SUMMARY: A 18 month-old, 320 kg, Braunvieh-cross heifer was seen at Oklahoma State University Boren Veterinary Medical teaching Hospital due to a 3-day history of recumbency, and inability to maintain a sternal position or lift her head (BCS 3/9).  A large, firm mass was present on the ventral aspect of the neck at the level of the thoracic inlet markedly. Jugular veins were distended. Patellar, cranial tibial, triceps brachii and extensor carpi radialis reflexes were increased. Conscious pain perception was reduced to absent in all limbs.  The heifer was alert and aware of her surroundings (normal mentation). Electrolyte abnormalities were mild (Mild hypokalemia (2.9mEq/L), mild hypomagnesaemia (1.6mEq/L)).

Fecal revealed large Eimeria spp burden, low number of Moniezia spp. The heifer was euthanized due to financial constraints and after failure to respond to treatment with amprolium, oxytetracycline, dexamethasone and sulfadimethoxine. 

Necropsy: A (17X9X9cm) multilobulated mass expanded the subcutaneous tissue at the thoracic inlet and surrounded the trachea and esophagus. In the center of spinous process of the axis, there was a red, gelatinous focus (~3cm); and surrounding cortical bone was thin and discontinuous. Portions of the mass protruded ventrally into the vertebral canal, compressing the spinal cord. Several other spinous processes were similarly affected (although changes did not extend in into the vertebral canal). 

Morphological Diagnosis: Thymic lymphoma with vertebral bone marrow involvement, spinal cord compression and Wallerian degeneration. 

QUESTIONS:

1
The heifer of this report was tetraparetic and hyperreflexic with decreased pain response and alert mentation. These signs suggest a lesion in the cervical spinal cord. Name some deferential diagnoses for these clinical signs.

2.  
Histopathologic findings confirmed that the mass at the thoracic inlet was consistent with lymphoma in the thymus, which also affected the vertebral bone marrow and induced spinal cord degeneration. Thymic lymphoma is of what cell origin?

3.  
Classification of bovine lymphoma is currently grouped into 2 forms based on clinical signs and etiology. What are they?

 

ANSWERS: 

1.  
Cervical spinal cord trauma, abscess, neoplasia, nervous coccidiosis, rabies, toxic insult. Differentials for the mass include hematoma or abscess. Differentials for the gross changes in the vertebral column include neoplasia, inflammation, and serous atrophy of fat. 

2. 
Either T- or B- cell origin, but is most typically of T-cell origin. 

3.  
Enzootic bovine lymphoma – Caused by infection with bovine leukemia virus (BLV)

    
Sporadic bovine lymphoma – Not currently associated with a specific cause, (3 forms: calf form, cutaneous form and thymic form)

 

Ellis et al. 2011. Pathology in Practice. JAVMA 238(11):1417-1421 [Horse] 

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 3: Diagnose disease or condition as appropriate

SUMMARY:  A 4-month old intact male Miniature Horse was evaluated because of anorexia of 2 days duration and dark brown, watery diarrhea and colic, both of < 24 hrs. duration.  Initial physical exam revealed depressed mentation, 8-10% dehydration, GIT hypermotility and diarrhea.  Clinical pathology abnormalities included leukocytosis, hypoptroteinemia and hypoalbuminemia, increased creatinine, hyponatremia, hypochloremia, hypocalcemia, and metabolic acidosis.  Transabdominal US revealed thick walls of the SI and large colon.  A fecal sample was collected and tested with PCR assays for various specific bacterial pathogens.  In spite of supportive care, the foal's condition deteriorated and it was euthanized and necropsied.  Grossly, there was diffuse subcutaneous edema and serous fluid in the pericardial and peritoneal cavities.  75% of the jejunum was segmentally thickened with rugose, folded mucosa that had multifocal dark red erosions and ulcers.  Ulcers ranged from superficial to deep; 2 had perforated.  The serosal surface associated with the ulcers had a targetoid appearance.  5L of green watery fluid was contained in the cecum and large colon.  The lungs were wet and heavy.  Histologically, the jejunum had focally extensive loss of mucosa with replacement by fibroblast and collagen fibers.  The submucosa, tunica muscularis and serosa were diffusely necrotic.  Numerous, small, rod-shaped bacteria were present in the debris.  Warthin-Starry silver stain revealed small, straight to curved, argyrophilic bacteria in the apical cytoplasm of enterocytes.  PCR assay targeted for invA was negative for Salmonella spp.; PCR targeted for 16S ribosomal DNA gene was positive for Lawsonia intracellularis, the cause of equine proliferative enteropathy (EPE).  Morphologic Diagnosis:  Severe, chronic, segmental proliferative and ulcerative enteritis with intracellular curved bacilli (L. intracellularis).  Infectious causes of diarrhea in foals includes: Salmonella spp., Clostridium spp., Rhodococcus equi, Bacteroides fragilis, E. coli, Aeromonas hydrophila, Strep durans, Yersinia pseudotb, rotavirus, coronavirus, Cryptosporidium spp., and L. intracellularis.  Additional causes include intestinal parasites, metabolic disorders, nutritional and antibiotic administration.  L. intracellularis has been identified as a cause of diarrhea in many animal spp including, pigs, hamsters, rats, mice, guinea pigs, and rabbits. It is genetically homogeneous and can be readily transmitted to unrelated host species with ease.  

QUESTIONS: 

1. Typical pathologic findings in L. intracellularis induced disease in most species affected include: 

a. 
Colitis and typhlitis. 

b. 
Hemorrhagic enteritis and colitis 

c. 
Thickening of the small intestine with intracellualr bacteria. 

d. 
Gastritis with Gm + bacteria and ulceration. 

2. 
Which of the following is true regarding L. intracellularis? 

a. 
Gerbils are highly sensitive to infection. 

b. 
It is highly host specific with many serotypes. 

c. 
It is the cause of proliferative colitis in hamsters. 

d. 
It is does not grow in cell-free medium. 

ANSWERS: 

1. 
c 

2. 
d 


  

Snider and Stern. 2011. Pathology in Practice. JAVMA 238(9):1119-1121 [Cow] 

Domain 1, Task 3: Diagnose disease or condition 

 

SUMMARY: A 10-month-old 322kg Angus heifer presented with a 2 day history of depression, anorexia, reluctance to move and frequent intermittent recumbency.  A similar heifer had been found dead in the pasture 10 days prior.  On physical exam, the heifer had signs of depression and dehydration, pyrexia, jugular vein distension and mild brisket edema.  Auscultation revealed increased diffuse lung sounds, an abnormal breathing pattern and a left-sided pericardial friction rub.  On ultrasound, there appeared to be a greater than typical amount of pericardial fluid.  The heifer suddenly died during examination, and necropsy was commenced immediately.

 

Gross lesions of the thoracic cavity included: serosanguinous, turbid fluid with fibrin strands in the pleural cavity (300cc) and pericardial sac (150cdc), pulmonary edema, fibrin on the visceral and parietal pericardium, and multiple dark red to black areas on the visceral pericardium.  Myocardium was multifocally necrotic with discolored dark red to black regions that were dry and granular centrally with a moist periphery.  Histopathology revealed extensive cardiac myocyte necrosis with myocytes containing few 100- to 200-µm-diameter, 200- to 300-µm-long membrane-bound parasitic cysts that contained many curvilinear 10- to 20-µm-long zoites.  Fluorescent antibody testing of tissue was positive for Clostridium chauvoei and negative for C. novy, C. septicum and C. sordellii.  Morphologic diagnosis of severe necrosuppurative myocarditis and fibrinosuppurative epicarditis, consistent with C. chauvoei infection.  

 

C. chauvoei is a gram-positive, anaerobic, spore-forming rod responsible for the worldwide disease of ruminants known as blackleg.  Blackleg most commonly affects pastured cattle 9 to 24 months of age and typically develops during summer months. Pathogenesis begins with ingestion of spores and their translocation across the intestinal mucosa.  Spores residing in phagocytic cells are distributed widely to other tissues.  Germination of the spores generates vegetative cells.  The classic form of blackleg causes variably sized, deep red to black foci of muscle necrosis with an accompanying characteristic odor of rancid butter.  In animals with visceral blackleg, myocardial and pericardial lesions are most consistently reported, but intestinal and meningeal lesion patterns are recorded.  Treatment of clinical cases is often unrewarding, but administration of penicillin and supportive measures such as fluid therapy and NSAIDs may be of benefit. Appropriate vaccination and treatment regimens can be instituted for the remainder of the herd.   Many practitioners advocate chemoprophylactic treatment with penicillin in at-risk herds while awaiting a protective vaccine response.  

 

QUESTIONS:
1.
What is thought to be the cause of spore germination, thereby leading to vegetative cells?

a. 
Muscle damage

b.  
Creation of a hypoxic environment

c.  
Elevated potassium 

d.  
Both a and b
e.   Both b and c
2.
What is the suggested inciting cause of clostridial myocarditis?

a.   Ionophores

b. 
Gossypol

c.
Nutritional deficiencies in selenium and vitamin E

d.  
All of the above 

3.
Short Answer:  What is the name of the membrane-bound parasitic organisms in the myocytes of this patient?  What is the significance of their presence?

 

ANSWERS:
1.
d. Both a. muscle damage and b. creation of a hypoxic environment are thought to cause spore germination

2.
d.

3.
Cysts were consistent with Sarcocystis spp. The intramyofiber sarcocysts (Sarcocystis spp) detected in the heifer of this report are exceedingly common in ruminants, and their carriage is thought to be harmless.  While a condition known as eosinophilic myocarditis is a known reaction to tissue sarcocysts, the cardiac sarcocysts were considered an intriguing but unproven possible inciting cause of myocardial injury in this animal.  

 

Buczinski et al. 2011. Ultrasonographic appearance of lymphomatous infiltration of the abomasums in cows with lymphoma. JAVMA 238(8):1044-1047

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions, Task 3: Diagnose disease or condition as appropriate

SUMMARY:
I. Case Report

a. 4 adult Holstein dairy cows presented for anorexia and decreased milk production

b. Clinical signs – abdominal distension/abnormal abdominal contour, normal to decreased rumen motility, decreased fecal output

c. Chemistry abnormalities – increased BUN, hypochloremia, hyponatremia, hyperfibrinogenemia

d. CBC abnormalities – leukocytosis, lymphocytosis

e. Main differential – upper GI obstruction

f. Transabdominal ultrasonography was performed in all cases

i. Abnormal thickening of the abomasum with pyloric thickening

ii. Loss of the typical layered appearance of the pyloric wall

g. Fine needle aspirates were done in all cases (LNs and/or pyloric wall) – consistent with a diagnosis of lymphoma (e.g. lymphoblasts, large lymphocytes with irregular nuclei and a high mitotic index); one case non-diagnostic due to blood contamination

h. 2 cows underwent exploratory laparotomy

i. Outcome: 2 cows were euthanized, one was sent to the abattoir but the carcass was condemned due to generalized lymphoma, and 1 died 5 days after the diagnosis.
II. Discussion

a. The incidence of GI tumors is low in cattle but lymphoma is the most common neoplastic disease.

b. FNA of enlarged LNs or the abnormal pylorus can be useful for diagnosis but false negative results can occur with reactional lymphadenopathy and false positive results can occur with blood contamination

c. Clinical signs seen with abomasal lymphoma are due to ulceration or stasis from neoplastic cell infiltration

d. Other tests – laparoscopy, exploratory laparotomy

e. Endoscopy not possible in adult cattle – unable to visualize the reticulo-omasal orifice and there is always food present in the forestomach

f. Definitive diagnosis requires visualization of the neoplastic lymphocytes following FNA or biopsy of the abnormal area of the abomasum

g. Prognosis is poor but palliative treatment can be attempted if the cow is valuable (maintain pregnancy or give owner time to conserve the genetics)

III. Conclusion: Transabdominal ultrasonography enabled the identification of features highly indicative of lymphomatous infiltration of the pyloric portion of the abomasum in 4 dairy cows with nonspecific clinical signs.  This method will allow for a quick antemortem diagnosis and avoid unnecessary treatments and/or expensive/invasive diagnostic procedures (e.g. exploratory laparotomy).

 

QUESTIONS:
1. What virus is associated with the development of lymphoma in cattle?

2. The typical ultrasonographic findings of abomasal lymphoma in the cows in this report (loss of internal wall layering, transmural thickening, and reduced wall echogenicity) are similar to the ultrasonographic features of lymphoma in what other species?

3. What is the drug that can be given as a palliative treatment to cattle with lymphoma?

4. Name the four compartments of the forestomach in ruminants like cattle.

 

ANSWERS:
1. Bovine leukosis virus (BLV)

2. Cats

3. L-asparaginase (bacterial enzyme; withdrawal time is unknown so it is for use only in nonproductive animals; the one report using it showed good results in order to prolong life long enough to save the genetic potential of the animal; currently there are no specific antitumor drugs available for use in food-producing animals)

4. Rumen, reticulum, omasum, and abomasum (glandular portion)

Campbell et al. 2011. Pathology in Practice. JAVMA 238(1):47-50 [Cow] 

Domain 1; Task 3 - Management of Spontaneous and Experimentally Induced Diseases and Conditions/diagnose disease or condition as appropriate
SUMMARY: This article was a pathology case study involving the cow. 

Signalment: 7 year old Aberdeen-Angus cow, 4months pregnant, history of abdominal distention of 3 days duration, vaginal discharge.

Clinical Exam: depressed, tachypneic (100breaths/min), left side of abdomen severely distended, no rumen contractions ausculted over left paralumbar fossa

Diagnostics: Rumen fluid analysis WNL, CBC - mild leukocytosis, high creatinine (3.8 mg/dl), high albumin (3.5 mg/dl), hyponatremia (136 mmol/L), hypochloremia (77 mmol/L), alkalemia (pH 7.7), high bicarbonate (43 mmol/L), hyperlactatemia (2.6  mmol/L)
Treatment unsuccessful, patient died, necropsy performed. They found this on gross:
[image: image3.emf]
Gross Findings: focal to coalescing masses in the pyloric region, the masses were tan and soft and caused marked thickening of the abomasal wall. Multifocal ulcers were associated with the masses. Multifocal coalescing masses in the pyloric region of the abomasum, marked thickening of the abdomasal wall, multifocal ulcers associated with the masses, similar masses seen in the reticulum. The heart had several white 1cm diameter nodules in the auricles. 

Discussion: Morphologic diagnosis- lymphoma involving the abomasum. The cow had classic signs of abomasal outflow obstruction (abdominal distention and hypochloremic metabolic acidosis). 

Bovine lymphoma can be subdivided into sporadic and enzootic forms:

· Sporadic- juvenile multicentric, thymic and cutaneous. 
· Enzootic- develops in 1.7% of cattle infected with bovine leukemia virus. 

Histopathology looks like this:

[image: image4.emf]
Histopathology: submucosa expanded by a neoplasm which infiltrates the muscularis mucosa, sheets of immature lymphocytes. Several mitotic figures per HPF.

 

QUESTIONS:
1.
Lymphoma is often described on histology by the arrangement in:
a.
Sheets 

b.
Streams

c.
Nests

2.
True or False. Bovine leukemia virus is a type-C oncovirus in the Retroviridae family.

3. 
Classic signs of an abomasal outflow obstruction in a cow include:

a.
Metabolic acidosis

b.
Metabolic alkalosis

c.
Abdominal thinning

d.
Respiratory acidosis

ANSWERS:

1. a
2. True

3. b
Van Metre et al.  2009.  Development of a snydromic surveillance system for detection of disease among livestock entering an auction market.  JAVMA 234(5):658-664. 

Task 8 - Educate Scientific, Animal Care and ancillary staff

Tertiary Species: Other Livestock

SUMMARY: Livestock that enter auction markets have the potential to be introduced into a wide variety of livestock population or the food supply.  Auction markets could potentially serve as locations for health surveillance programs.  By using visual inspection, the author developed a syndromic surveillance system that could be used for detection of disease among livestock in auction markets.  For each pen that contained animals at the market, the observer recorded the pen number, species in pen, and the total number of animals in the pen.  Animals observed to have clinical signs of disease was recorded. Clinical signs that were observed were categorized by the authors into 12 disease syndromes. Respiratory tract disease was the most common disease syndrome for cattle, sheep, goats and pigs.  The most common disease syndrome for horses was abnormal ambulation or posture.  For all animals combined the most common disease syndrome was respiratory tract disease. 

QUESTIONS:
1. Define syndromic surveillance

2. T or F.  A syndromic surveillance system based on visual inspection alone cannot be developed to identify possible disease conditions among livestock at an auction market.

3. The frequency of each disease syndrome was expressed as _______________________________________________________.

4. For each species, the highest number of clinical observations occurred on the day of

a. Livestock entering the auction market

b. Livestock loaded for transport

c. The highest number of animal observation days

d. The veterinarian doing the observations

ANSWERS:
1. The practice of tracking disease trends in a population through clinical data that precede definitive diagnosis of specific disease conditions but signal the possibility of disease with sufficient probability to warrant further investigation.

2. False

3. As the number of clinical observations related to that syndrome per 10,000 animal observations

4. C

Smith et al.  2008.  Extralabel use of nonsteroidal anti-inflammatory drugs in cattle.  JAVMA 232(5):697-701.  

Tasks: 1 & 2

Species: Cattle - Tertiary

SUMMARY: Based on a survey of veterinarians asked to indicate how often they prescribed or administered particular drugs in dairy practice, flunixin meglumine, phenylbutazone and dipyrone were among the most frequently used drugs.  The only NSAID for which a tolerance has been developed in the US is flunixin meglumine.  When a drug is used in an extra-label manner, AMDUCA regulations require that there be a sufficiently extended WDI (withdrawal interval) so no residues are found in meat or milk products.  NSAIDs are considered drugs of high regulatory concern in food animals because of potential harm to humans consuming food with NSAID residues. This report provides veterinarians current information of NSAID use in cattle along with recommended meat and milk WDIs for NSAIDs that have been reportedly used by bovine veterinarians. 

Aspirin is commonly used in cattle to control pyrexia; no aspirin products on the US market are approved for use in animals.  The recommended meat and milk WDI for beef and dairy cattle is 24 hrs. Use of aspirin in food animals is still strongly discouraged.

Carprofen is commonly used in small animal practice. It has a small volume of distribution, but a long plasma half life (30-40 hrs) and it is poorly excreted in milk. Carprofen is approved in Europe and Asian for use in cattle to control inflammation associated with respiratory tract disease. The recommended meat WDI is 21 days following IV or SC doses.  It is also approved in EU for control of fever associated with toxic mastitis in dairy cattle and approved in the EU with no milk discard. 

Dipyrone is specifically prohibited by the FDA-CVM for use in food animals. No extra-label WDI recommendations are provided.  Dipyrone causes serious human toxicoses including acute agranulocytosis, prolonged bleeding, and teratogenicity. Any use of this drug in a food species is considered illegal and subject to regulatory action. 

Flunixin meglumine is the only NSAID labeled for use in beef and dairy cattle in US and it is approved for IV administration only.  It is used to control pyrexia associated with respiratory tract disease and mastitis, as well as inflammation associated with endotoxemia which may occur secondary to toxic metritis, peritonitis, endocarditis and acute Salmonellosis.   The meat WDT is 4 days and the milk WDT is 36 hours. Extravascular injections of flunixin meglumine are considered illegal and convenience is not considered a valid reason to forgo IV administration. FARAD recommends a conservative 30 day WDI for flunixin meglumine when given IM; however if multiple doses are given, the WDI should be extended to at least 60 days.  FARAD recommends a milk WDI of 72 hrs following a single IM injection in dairy cattle.   WDIs are not established for SC administration. With a single oral dose of flunixin meglumine, a meat WDI of 8 days and milk WDI of 48 hours is recommended. However, use of flunixin meglumine granules or paste is not covered under AMDUCA.  Flunixin meglumine is still considered a drug of high regulatory concern and label instructions should be closely followed. 

Ketoprofen is used to alleviate clinical signs of endotoxemia and is more expensive and does not appear to have any advantage over drugs labeled for use in cattle.  It has a short plasma half-life (30 min) and small volume of distribution.  Ketoprofen is rapidly eliminated by the kidneys following IV and IM administration and it is less irritating to tissues than phenylbutazone and flunixin meglumine when given IM.   FARAD recommends a meat WDI of 7 days and milk WDI of 24 hrs following SID doses for three consecutive days. Extra-label use of ketoprofen is not allowed under AMDUCA guidelines. 

Meloxicam is a newer NSAID with preferential binding to COX-2 receptors. It is used in Europe IV or SC with a WDT of 15 days for meat and 5 days for milk.  There is no difference in efficacy between flunixin meglumine and meloxicam for treatment of respiratory tract disease in cattle.  No data is available to make a recommendation on WDI for meat and milk after administration of multiple doses of meloxicam. 

Phenylbutazone is used as an anti-inflammatory drug in ruminants, however has a longer half life than flunixin meglumine and can be used SID or EOD.  There is a zero tolerance policy for residues of phenylbutazone in food animal tissues due to the blood dyscrasias it can cause in humans.  The FDA-CVM has banned the use of phenylbutazone in dairy cattle and FARAD does not provide WDIs for this drug in dairy cattle.  FARAD discourages the use of phenylbutazone in beef cattle. The half life of phenylbutazone in the plasma of cattle (36-65 hrs) is prolonged compared to the values in horses (5 hrs) and dogs (4-6 hrs).  FARAD recommends a 40- to 50-day WDI after oral or IV administration of phenylbutazone in beef cattle. IM administration causes tissue damage and may prolong absorption at injection site. FARAD recommends a minimum of 55-day WDI for phenylbutazone following IM injection in beef cattle. Elimination half life and plasma half life are prolonged in neonatal calves so use of phenylbutazone in these animals is highly discouraged. Phenylbutazone crosses the blood-brain barrier and concentrations were detectable in calves born to treated cows.

Tolfenamic acid is a NSAID in the fenamate class used in the EU and Canada for acute mastitis and respiratory tract disease. There is no indication that it is more effective than flunixin meglumine. It has a long half life due to extensive extrahepatic recirculation; a single injection can maintain therapeutic blood levels for at least 48 hrs. Meat WDT following SC injection in beef cattle is 7 days.  Extravascular administration is not approved in dairy cattle so it may only be given IV.  Milk WDT following a single IV injection is 24 hours.  The drug is not approved in the United States. 

QUESTIONS:

1.
Which of the following is the only NSAID labeled for use in beef and dairy cattle in the United States?

a.
Carprofen

b.
Phenylbutazone

c.
Flunixin meglumine

d.
Meloxicam

e.
Aspirin

2.
Which of the following are potential human side effects of ingestion of milk or meat with phenylbutazone residues?

a.
Leukopenia

b.
Agranulocytosis

c.
Aplastic anemia

d.
Thrombocytopenia

e.
All of the above

3.
T/F Any positive test result for an NSAID residue in milk or meat, other than flunixin meglumine, is considered illegal.

ANSWERS:

1.
c

2.
e

3.
T

Duarte et al.  2008.  Factors associated with vesicular stomatitis in animals in the western United States.  JAVMA 232(2):249-256. 

SUMMARY: Vesicular stomatitis (VS) is a viral disease which affects horses, donkeys, mules, cattle, swine, and New World camelids (Horses followed by cattle have been the species primarily affected). A VS outbreak can lead to national and international trade bans. It has limited zoonotic potential and outbreaks are most common in southwestern U.S beginning in Spring and progressing North through winter.

Clinical disease if indistinguishable from Foot and Mouth Disease!

 Outbreaks were reported in 2004, 2005, and 2006 in AZ, CO, ID, MT, NE, NM, TX, UT, and WY.

Transmission is via vectors (main form) and direct contact with infected animals.  Insect vector involved transovarian transmission for certain spp. Insects can become infected by feeding on vesicular lesions. There is no known natural reservoir identified to maintain the virus between outbreaks. Research suggests viremia of the host (uncommon) may not be necessary for vector infection and transmission. Virus can be maintained in insect population without a vertebrate reservoir.

Objective of this study was to identify management, host, and environmental factors associated with development of VS during the 2004 outbreak in western U.S.

The definition used by the USDA to classify an animal as the index case for VS infection was clinical signs compatible with VS and either a positive result for the VI test or a 4-fold increase in antibody titers for the CF or SN tests on paired sera obtained at least 7 days apart.

For this study, negative premises were classified as control premises.

All data was collected via a 2 part questionnaire conducted by veterinary students (Part 1-requested information about the livestock premises including purpose, type and use of chemical/nonchemical measures of insect control, predominant vegetation coverage, presence of a body of water on premises; Part 2-requested information specific to horses (when applicable.

Results provided additional epidemiologic evidence to support the role of insect vectors in transmission of VS virus.

Measures to control insect populations had a protective effect against disease, specifically when grassland or pasture was the predominant type of vegetation coverage. Type of vegetation coverage when measures to control insects were not used was found to be risk factors for infection and increased the odds of disease.

At the horse level: The protective effect of measures to prevent insect bites appeared to be greater in horses that spent time in a shelter, and conversely, the protective effect of a shelter appeared to be evident only when measures to prevent insect bites were used.

Hematophagous insect species in which virus replication and transmission to susceptible hosts have been verified include:

· Black flies (Simulium spp.)

· Phlebotomine sand flies (Lutzyomia spp.)

· Biting midges (Culicoides spp.)

Virus can also be isolated from nonhematophagous insects suggesting mechanical transmission:

· House flies (Musca domestica)

· Eye gnats (Hippelates spp.)

Under experimental conditions, grasshoppers (Melanoplus sanguinipes) have been found to acquire, replicate, and transmit virus when ingested.

Knowledge of the insect species most important in virus transmission during outbreaks and their reproductive and feeding processes can direct the establishment of effective control measures to prevent and control the spread of VS.

QUESTIONS:

1.  
Which disease is vesicular stomatitis indistinguishable from on clinical presentation?

a.  
Eastern Equine Encephalomyelitis Virus

b.  
Western Equine Encephalomyelitis Virus

c.  
Foot and Mouth Disease

d.  
Bovine Spongiforme Encephalopathy

e.  
None of the above

2.  
Which of the following are practical control measures for the spread and transmission of VS?

a.   Chemical and Nonchemical insect control

b.  
Shelter for animals

c.  
Vaccination

d.  
a & b

e.  
a, b, & c

3.  
T/F Only hematophagous insects have been implicated as vectors for the transmission of VS in animal populations.

4.
T/F    VS outbreaks are most common during the summer in northeastern U.S.

ANSWERS:

1.  
c

2.  
d

3. 
False. Nonhematophagous insects have also been involved in VS transmission.

4.  
False. Outbreaks usually being in southeastern U.S. and spread north during the winter.

Carpenter et al.  2007.  Potential impact of an introduction of foot-and-mouth disease into the California State Fair.  JAVAM 231(8):1231-1235. 
Task 1- Prevent, diagnose, control, and treat disease; part K7- epidemiology

Secondary: Goat (Capra hircus)

Tertiary: Cattle (Bos taurus)

Background: Foot-and-mouth disease (FMD) is an economically important and highly contagious disease of livestock. Temporary gatherings where large numbers of animals and people gather in close contact for a short amount of time, such as state fairs, exhibitions, and auctions, pose potential risk for spread of contagious disease. Recently, simulation modeling has been used to estimate the spread of potential FMD outbreaks, but have focused on livestock production units and not temporary gatherings.

Purpose: To estimate the potential spread of FMD among livestock exhibited at the California State Fair and subsequently throughout the state if the virus had been introduced at the 2005 fair.

Methods: Exhibitors at the 2005 California State Fair were surveyed to determine where their animals were being returned after the fair and the type of facility they were being returned to. This information was used in two stochastic simulation models were written to simulate transmission of FMD virus within the fair (state fair model) and to identify outbreaks throughout the state (and beyond) after the fair (statewide model). A five day period was examined during which dairy cattle, dairy goats, and pygmy goats were exhibited. 

Results: Animals from a total of 195 premises were present at the fair; each of these premises was counted as one animal unit. Assuming one index case, 12.3 animals were latently infected by day 5; assuming 10 index cases, 75.9 animals were latently infected.  These latently infected animals were not infectious at that time, but were potential sources of infection once they returned to their home premises. The number of subclinical or clinical cases at the fair was low and thus, an outbreak would unlikely be detected before animals were returned home. Statewide, a FMD epidemic would last 111 days (1 index case) to 155 days (10 index cases) and the estimated probability that an infected animal would leave the state was 28% (1 index case) to 96% (10 index cases).  

Conclusions: If FMD were accidentally or intentionally released at the California State Fair, the infection would not be detected until after animals left the fair, resulting in a widespread outbreak.

QUESTIONS:

1. 
What are the family and genus of foot-and-mouth disease virus?

a. 
Family Poxviridae, genus Parapoxvirus

b. 
Family Reoviridae, genus Orbivirus

c. 
Family Herpesviridae, genus Simplexvirus

d. 
Family Picornaviridae, genus Aphthovirus

2. 
If foot-and-mouth disease virus was introduced at the California State Fair, what would be the most likely outcome?

a. 
Clinically ill animals would be noted at the fair, quarantine would occur, and the outbreak would be contained to just animals at the fair

b. 
Due to the low contagiousness of the disease, few animals would be affected

c. 
Animals would be latently infected at the fair and not show signs until after they had returned to their home premises, resulting in widespread outbreak of the disease

d. 
Due to rapid disease onset and high mortality, all infected animals would die prior to return to their home premises, thus containing the disease outbreak

ANSWERS:

1. 
d


2. 
c

Osterstock et al.  2007.  Contribution of environmental mycobacteria to false-positive serum ELISA results for paratuberculosis.  JAVMA 230(6):896-901.

SUMMARY: Paratuberculosis is a chronic intestinal infection of ruminants associated with notable economic losses in the beef and dairy industries because of increase culling, decrease value of culled cattle, diagnostic and treatment cost, and decreases in production.

Serologic test are an important component of paratuberculosis management program.

Results from herd screening performed by use of a commercially available ELISA have indicated that the proportions of false-positive results were greater than that expected. 

A potential cause for these false-positive test results in beef cattle is their exposure to environmental mycobacteria that may have antigenic similarity to MAP (Mycobacterium avium subsp paratuberculosis).

The purpose of the study was to further evaluate the effect of exposure to environmental mycobacteria on results of 2 commercial ELISAs for paratuberculosis in cattle.

Conclusion:  The results of the present study indicated that exposure of cattle to environmental mycobacteria, may cause them to have false-positive results via 2 ELISAs that are widely used for diagnosis of paratuberculosis. Furthermore, there may be differences in the frequency of such false-positive reactions between these 2 ELISAs.

Results of the present study and previous work suggest that the potential for natural exposure of cattle to Mycobacterium spp is high and appears to be associated with geographic differences in risk of exposure.

On the basis of those findings, they suggest that veterinarians consider the geographic location and previous experiences when deciding which screening test for paratuberculosis to use. Producers should be forewarned that false-positive results may occur and that final management decisions should be based on finding of confirmatory tests if initial ELISA results are not consistent with herd clinical history.

QUESTIONS: 

1.
T/F.MAP and environmental mycobacteria have not sufficient antigenic similarity to cause false-positive reactions on serologic test for paratuberculosis.

2.
T/F. Paratuberculosis is a chronic, debilitating intestinal infection of ruminants.

3.
T/F. Final management decisions should be based on geographic location and ELISA test results.

ANSWERS:
1. 
F
2. 
T
3. 
F
Collins et al.  2006.  Consensus recommendations on diagnostic testing for the detection of paratuberculosis in cattle in the United States.  JAVMA 229(12):1912-1919.
Task 1 – Diagnose disease 

Species: Tertiary (Cattle)

SUMMARY:

	Diagnostic Tests for paratuberculosis in cattle in United States
	Sensitivity (%)
	Specificity 
(%)
	Median Cost/test ($)
	Time to obtain test result in days

	Fecal culture for M. paratuberculosis on solid HEY agar medium and confirming by acid fast staining and/or PCR
	60 ± 5
	99.9 ± 0.1
	17.00
	112

	Fecal culture for M. paratuberculosis in liquid culture medium and confirming by acid fast staining and/ or PCR
	60 ± 5
	99.0 ± 0.1
	19.00
	56

	Fecal PCR
	30 ± 5
	99.5 ± 0.5
	25.00
	7

	Serum/Milk ELISA
	30 ± 5
	99.0 ± 1.0
	5.00 – 6.00
	7

	USDA licensed agar-gel immunodiffusion kit
	-
	-
	8.03
	7

	Complement Fixation test
	-
	-
	6.00
	7

	Biopsy specimen of full thickness ileum in addition to ileocecal or ileum associated lymph nodes. Biopsy specimen is then cultured for M. paratuberculosis in addition to histopathological examination after H&E and acid fast staining.
	90 ± 5
	100
	-
	-

	Necropsy examination involves the collection of full thickness ileum in addition to ileocecal/ileum lymph nodes. Tissue sample are cultured for M. paratuberculosis in addition to histopathological examination after H&E and acid fast staining
	100
	100
	-
	-


	Recommended test regimen for the detection of paratuberculosis in cattle on the basis of herd type and testing purpose

	Testing Purpose
	Commercial
Diary Cattle
	Seedstock Dairy cattle
	Beef cow calf
	Seed stock beef cattle

	Herd classification 

(infected vs. non infected)
	Bacterial culture of environmental fecal sample
	Bacterial culture of environmental fecal sample
	Whole herd/target testing by bacterial culture
	Whole herd/target testing by bacterial culture

	Precise estimation of within herd prevalence
	Not recommended
	Not recommended
	Not recommended
	Not recommended

	Control disease in herd with known infection, high prevalence (> 10% positive results on ELISA), and clinical disease or owner is concerned
	ELISA
	Bacterial culture of  fecal sample from all individual cattle
	ELISA
	Bacterial culture of  fecal sample from all individual cattle

	Surveillance (estimation of the biological burden)
	Bacterial culture of environmental fecal sample
	Not recommended
	Confirmatory testing of the clinically affected suspect cattle
	Not recommended

	Eradication (eliminate M. paratuberculosis infections from herd)
	Bacterial culture of  fecal sample from individual cattle or pooled from 5 cattle
	Bacterial culture of  fecal sample from individual cattle or pooled from 5 cattle
	Bacterial culture of  fecal sample from individual cattle or pooled from 5 cattle
	Bacterial culture of  fecal sample from individual cattle or pooled from 5 cattle

	Confirm a clinical diagnosis in a herd with no prior case of paratuberculosis
	Necropsy or bacterial culture of fecal sample from individual cattle or fecal PCR of individual cattle
	Biopsy or Necropsy or bacterial culture of fecal sample from individual cattle or fecal PCR of individual cattle
	Necropsy or bacterial culture of fecal sample from individual cattle or fecal PCR of individual cattle
	Biopsy or Necropsy or bacterial culture of fecal sample from individual cattle or fecal PCR of individual cattle

	Confirm a clinical diagnosis in a herd with prior confirmed cases of paratuberculosis
	ELISA, bacterial culture of fecal sample from individual cattle or fecal PCR of individual cattle
	Biopsy or Necropsy or bacterial culture of fecal sample from individual cattle or fecal PCR of individual cattle
	ELISA, bacterial culture of fecal sample from individual cattle or fecal PCR of individual cattle
	Biopsy or Necropsy or bacterial culture of fecal sample from individual cattle or fecal PCR of individual cattle


QUESTIONS:

1.
What is the best way to diagnose paratuberculosis in cattle in terms of sensitivity and specificity? 

2.
How many days does it take to culture Mycobacterium paratuberculosis from Cattle feces? 

3.
Which diagnostic test has better chance to detect Mycobacterium paratuberculosis infection in cattle? 

a.
Fecal PCR

b.
Fecal bacterial culture

c.
Milk ELISA 

d.
Serum ELISA

4.
Which is the least expensive diagnostic test for bovine paratuberculosis? 

a.
Fecal PCR

b.
Fecal bacterial culture

c.
Milk ELISA 

d.
Serum ELISA

 

ANSWERS:

1.
Necropsy examination involving the collection of full thickness ileum in addition to ileocecal/ileum lymph nodes. Tissue sample are cultured for M. paratuberculosis in addition to histopathological examination after H&E and acid fast staining

2.
112 days on solid HEY agar and 56 days in liquid culture medium 

3.
Fecal bacterial culture 

4.
Serum ELISA 

Taylor JD.  2005.  What practitioners should know about bovine spongiform encephalopathy to serve clients and the cattle industry.  JAVMA 227(7):1070-1078.
Task 1: Prevent, control, diagnose and treat disease

SUMMARY: Experimental transmission studies indicate that the distal ileum is the first tissue that is infective to other individuals approximately 6 months after oral inoculation of the agent.  Later in the incubation period other tissues such as CNS, tonsil and spleen are infective with the CNS and spinal cord having the highest infectivity.  Specified risk materials (SRMs) are the term given to designate potentially infectious tissue.  Because the disease progresses slowly, for testing purposes cattle are generally not tested before 30 months of age.  Studies of the UK epidemic place the mean incubation period at 60 months.

In the US, prevention of BSE into the domestic cattle population includes preventing entry of all animal protein products, including cattle, swine, poultry and horse, from the European Union and any country with a confirmed BSE case.  Additional precautions have been proposed but as of the articles writing have not been imposed mainly due to cost restrictions.  Measures to protect public health from BSE or any other food borne illness include sending only healthy animals to slaughter, mandatory antemortem inspection of all cattle slaughtered for the retail meat market, postmortem inspections (although not very effective for BSE).  Measures to protect BSE infected tissue into the human food supply include exclusion of spinal cord and tonsil from meat products, carcasses suspected of BSE will be held until BSE status is confirmed, all downer or non-ambulatory cattle are excluded from entering the human food supply, mechanically separated beef cannot enter the human food supply!  due to the possibility of spinal cord or bone being present, ban use of air injection stunning of cattle prior to slaughter to prevent possibility of brain tissue entering other tissues.

The so called Scrapie prion protein (PrPsc) is an aberrant version of a normal glycoprotein (cellular prion protein or PrPc) found throughout the body but in higher concentration in neurological tissue. PrPsc is the only reliable molecular marker for BSE.  Testing methods on brain tissue include immunohistochemistry (IHC), ELISA, and western blotting.  IHC is considered by the USDA as the criterion-referenced standard and can reportedly detect the disease 4-6 months before clinical signs develop but takes longer to perform.  The USDA has licensed 5 rapid screening tests and 12 laboratories to run the tests.  If a sample tests positive, the sample is retested in duplicate.  If at least one of the two duplicate re-tests are positive the sample is sent to the National Veterinary Services Laboratory (NVSL) in Ames, Iowa for IHC and western blot testing.  If both duplicate re-tests are negative the initial test is considered false positive and no further action is taken.  

QUESTIONS:

1.
Which tissue is first capable of transmitting BSE?

a.
Brain

b.
Ileum

c.
Kidney

d.
Spinal cord

e.
Tonsil

2.
What test is considered by the USDA to be the criterion-referenced standard?

a.
western blot

b.
PCR

c.
ELISA

d.
Immunohistochemistry

e.
IFA

3.
Cattle under what age are not routinely tested because of the long incubation period for BSE?

a.
30 months

b.
60  months

c.
12 months

d.
18  months

e.
24 months

4.
Which tissue is considered to contain the highest concentration of prion protein?

a.
Muscle

b.
Intestine

c.
Heart

d.
Neurological

e.
Lung

ANSWERS:

1.
b

2.
d

3.
a

4.
d

Webb et al.  2004.  Drugs approved for small ruminants.  JAVMA 224(4):520-523.  
SUMMARY: Small ruminants, including sheep, goats, deer and camelids, are considered minor species under the Food Drug and Cosmetic Act.  This was intended to permit increased flexibility for the FDA to approve new applications for minor species by referencing efficacy and safety data from major species (i.e. cattle).  However, most new ruminant drugs have been approved through partnerships between USDA experimental programs and pharmaceutical companies.  There are astonishingly few drugs approved for use in small ruminants – none for mastitis, and no anti-inflammatories or analgesics are approved.  Camelids have no approved drugs, 4 are approved for cervidae, 6 in goats, and 16 in sheep, with limited indications.  Extra-label drug use (ELDU) is correspondingly high in these species, necessitating the use of extended withdrawal periods.  These are not FDA approved withdrawal times (WDT), but FARAD recommended withdrawal intervals (WDI), established using statistical methods, and limited data sets.

WDTs for cattle drugs cannot always be directly translated to small ruminant species.  Drugs with a zero WDT do translate, with the exception of oxytetracycline (dosed at 100x cattle dose in sheep, WDT 5 days).  Doses also do not translate: tilmicosin is toxic to goats, but approved for respiratory tract infections in cattle and sheep.  Route of administration may also change WDT between species: topical moxidectin in cattle has a zero milk and meat WDT, but not when given orally to goats (WDI as much as 23 days).

The use of medicated feed in small ruminants is governed using lower levels of regulatory concerns under FDA-CVM guidelines.  This is limited to minor species use, a valid vet-client-patient relationship, prescription of 6 months only, and formulation as for major species.

At the time of this writing, the MUMs bill was before Congress to promote drug availability for use in minor species and minor use in major species.  By providing a process to qualify drugs for financial incentives and facilitate marketing of new drugs, and establish a new division within FDA-CVM to oversee minor species drug use, it is intended to begin to alleviate some of the legal and bureaucratic obstacles in the way of new drug development.

QUESTIONS:
1. What is the withdrawal time of oxytetracycline in cattle and sheep?

2. What analgesics are approved for use in small ruminants?

3. What drugs are approved for the treatment of mastitis in goats?

4. What is the withdrawal interval of oral moxidectin in goats?

ANSWERS:

1. Zero and 5 days, respectively

2. None

3. None

4. 23 days at the cattle dose of 0.5 mg/kg

