Secondary Species - Goat

Manvangira et al. 2013. Gangrenous mastitis caused by Bacillus species in six goats. JAVMA 242(6):836-843 

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

Secondary Species: Goat (Capra hircus)

SUMMARY: This is a case study of 6 goats that presented with acute mastitis.  On presentation, the goats were either currently lactating or recently dried off.  They were lethargic, dehydrated and tachycardic with scleral injection.  The affected udders had clear lines of demarcation between grossly normal tissue and cold discolored affected regions.  In all cases, only one side of the udder was affected.  Most were hyperthermic.  Blood work revealed leukopenia with a degenerative left shift with toxic changes, hypocalcemia and azotemia. A diagnosis of gangrenous mastitis was made.  The serosanguinous secretions from the affected udder halves were cultured on blood agar, MacConkey agar and Brucella agar.  There were no anaerobes cultured.  The colonies were hemolytic on blood agar and appeared as large matte gray colonies.  Gram stains revealed large gram-positive rods.  Further testing found the isolate positive for arginine hydrolase and gelatinase.  The isolate in one case was identified as Bacillus cereus.  In other cases, isolates were identified as Bacillus spp.  Culture and sensitivity was performed in 5 of these cases.  There are no drugs currently labeled for treatment of Bacillus sp. mastitis in goats.  Variable patterns emerged, but antimicrobial therapy was initiated with either florfenicol or long-acting oxytetracycline in most cases.  All goats survived and were released from the hospital.  Follow up was available on 5 of the 6 goats.  The affected udder tissues sloughed within a few months.  Some returned to lactating, others were removed from production.  All 5 goats had successful kiddings after this event.  

QUESTIONS
1. What is endotoxemia and how is it diagnosed?

2. What is the name of the organization that determines appropriate drug withdrawal intervals for food animals?

3. What grows on MacConkey agar?  

4. What is Brucella agar? 
5. What is the genus/species of goats?   

ANSWERS
1. There is an evident immunological response to the bacterial invasion of the host and the consequent release of endotoxin into the bloodstream. The presence of endotoxin in the circulation leads to altered cardiovascular function, lung dysfunction and acute kidney injury, often characterizing a clinical picture of sepsis and septic shock.

2. FARAD – Food Animal Residue Avoidance Database

3. MacConkey Agar (MAC) is a selective and differential medium designed to isolate and differentiate enterics based on their ability to ferment lactose.  Bile salts and crystal violet inhibit the growth of Gram positive organisms. Lactose provides a source of fermentable carbohydrate, allowing for differentiation.  Neutral red is a pH indicator that turns red at a pH below 6.8 and is colorless at any pH greater than 6.8. Organisms that ferment lactose and thereby produce an acidic environment will appear pink because of the neutral red turning red.  Bile salts may also precipitate out of the media surrounding the growth of fermenters because of the change in pH.  Non-fermenters will produce normally-colored or colorless colonies.

4. Brucella Agar (BRU) is an enriched non-selective agar medium. Brucella Blood Agar is intended for the isolation, quantitation and partial identification of obligate anaerobic bacteria from clinical specimens.

5. Capra hircus

    

Whitlock et al. 2013. Theriogenology Question of the Month. JAVMA 242(2):169-172 [Goat]

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

SUMMARY:  A 6 year old male Pygmy goat presented for dysuria and poor appetite.  The goat has been hemi castrated, removing the single scrotal testis.  He had also had bladder marsupialization to manage urinary obstruction secondary to penile urethral calculi.  Upon exam, the urinary stoma was patent but significant abdominal fluid was noted.  Abdominocentesis was performed and foul smelling mucopurulent fluid was aspirated. Infusion of methylene blue into the bladder had been performed and not detected in the aspirated fluid.  An exploratory celiotomy was performed.  One liter of fluid was removed and a dilated, fluctuant bi-lobed soft tissue structure was located.  A gonad like structure was identified at the proximal end of the structure.  The structures were excised and submitted for histological examination.  The histo exam confirmed that the organ was a uterus.  The gonad-like structure consisted entirely of adipose and could not be classified as testis, ovary or ovotestis.  To further characterize the condition, karyotyping of peripheral blood cells and somatic cells (skin fibroblasts) was performed.  The lymphocytes were 60, XX.  The fibroblasts were split between two karyotypes.  85% were 60, XX and the other 16% were 90, XXY.  The XXY cells were tested for the male specific Sry gene and were positive thus confirming the presence of a Y chromosome.  The intersex in this goat was due to a 60, XX/90, XXY diploid-triploid mixoploidy.  

Sexual differentiation is categorized at 3 levels:  chromosomal, gonadal and phenotypic.  The most common differential diagnoses for intersex conditions in goat are polled intersex syndrome (PIS), freemartinism and persistent Mullerian duct syndrome. PIS is linked to the polled gene and results in a sex-reversed female that does not express Sry (male pseudo hermaphrodite with a female genotype).  Freemartinism is evident as an animal with female external genitalia, incomplete development of the tubular reproductive tract and variable gonadal development (commonly testes). Persistent Mullerian duct syndrome is characterized by a male genotype and physically normal testicular development accompanied by variable amounts of a female tubular reproductive tract.  As evidenced in this case, it is important to screen for genetic developmental anomalies if animals are being placed in breeding programs.  

QUESTIONS
1. How many chromosomes do goats have?

2. What is mixoploidy and how is it identified?

3. Match the condition with its description:

a. PIS                                                                   

b. Freemartinism                                                  
c. Persistent Mullerian duct syndrome               
(i)  Phenotypically and genotypically male with testes and uterus

(ii) Fusion of placental blood vessels between fetuses of opposite sex creating infertile phenotypic female

(iii)  Male pseudo hermaphrodite with female genotype

ANSWERS
1. 60

2. Mixoploidy is having an unequal number of chromosome sets in adjacent cells or tissues.  Karyotyping two different cell types is necessary to identify the condition.  

3. a = iii ,  b = ii , c = i
Hunter et al. 2012. Laparoscopic-assisted urinary bladder marsupialization in a goat that developed recurrent urethral obstruction following perineal urethrostomy. JAVMA 241(6):778-781 

SUMMARY: A 5-year-old castrated male Nigerian Dwarf goat with a history of recurrent urethral obstruction and previous perineal urethrostomy presented for treatment. Due to recurrent urethral obstruction after urethrostomy, the owner pursued a long-term solution. At presentation the goat was overweight, all vital signs were within normal limits except for a slight tachycardia and urine flow was not actively obstructed. Abdominal radiography revealed no radiopaque uroliths in the urinary bladder or urethra. A CBC and serum biochemical analysis showed slight neutrophilia and mild monocytosis indicating low-grade chronic inflammation, as well as moderate hyperglycemia consistent with stress and hypophosphatemia and hypomagnesemia attributed to dietary deficiencies. The perineal urethrostomy intermittently obstructed and stoma narrowing was evident. 
Treatment options included revision of the perineal urethrostomy site, placement of a new perineal urethrostomy site, or urinary bladder marsupialization. Laparosocpic urinary bladder marsupialization was chosen to minimize postoperative pain and healing time.  The patient was fasted for 36 hours. For surgery a catheter was placed in the jugular vein and the patient received ceftiofur and flunixin meglumine prior to surgery. Anesthesia was induced with tiletamine-zolazepam and maintained with isoflurane. The ventral aspect of the abdomen was clipped and prepped from the xiphoid process to the pubis. A 2 cm supraumbilical skin incision was made and a teat cannula punctured through the peritoneum to insufflate the abdomen with CO2 to 10 mm Hg. The cannula was replaced with a conical trocar to place the laparoscope. The trocar was replaced with a 10-mm-diameter, 50-cm-long, 30°-angle laparoscope to allow observation of the abdominal viscera. The abdomen was insufflated to a maximum of 15 mm Hg to aid in viewing. A left paramedian port was placed 3 cm lateral of the caudal third of the prepuce facilitating insertion of instruments. Omentum was moved cranially with a laparoscopic fan to allow observation of the bladder. The apex of the bladder was grasped and guided to the right lateral body wall. A site to the right of the caudal third of the prepuce was chosen for marsupialization, a 5-cm-long skin incision was made and the body wall and peritoneum was opened the length of the skin incision. The apex of the bladder was laparoscopically guided back to the body wall. A sponge forcep was used to grasp and exteriorize the bladder apex. The bladder apex serosa and muscularis layers were circumferentially apposed to the fascia of the rectus abdominis muscle with 0-0 polydioxanone in a cruciate pattern. A 5 cm incision, the length of the marsupialization site, was made through the bladder wall. Urine was suctioned and the bladder was lavaged with sterile saline. Exposed bladder mucosa was circumferentially apposed to the skin with 2-0 monofilament polypropylene using a simple interrupted pattern. At the cranial edge of the marsupialization site, a 1-cm-long wedge of skin was removed and edges were sutured to create a dog-ear effect. The dog ear guides urine away from the skin cranial to the marsupialization site. Remaining incisions were closed with cruciate sutures in the body wall and skin. Total surgery time was 75 minutes. 
Recovery was within normal limits; patient was discharged from the hospital the day after surgery. Post-op care included stall rest for 3 weeks, daily ceftiofur for four days after surgery and flunixin meglumine once after surgery. Application of petroleum jelly on the abdomen to protect the skin cranial to the marsupialization site from urine scald was recommended. Up to 9 months post-surgery, no surgical complications were noted by the owner and at recheck exams.  
Laparoscopic surgery is reported in equine and bovine practice, but use in small ruminants is limited. Laparoscopy has been used for liver biopsy and to assist embryo transfer and oocyte recovery in goats, as well as to assist implantation of urinary catheters for tube cystotomies in sheep. Recurrent obstructive urolithiasis is a common problem in male goats. Generally the first therapy for obstruction, while temporary, is extending the penis and amputating the urethral process. Sudden narrowing in lumen diameter at this process causes a bottleneck effect that can be obstructed by urinary calculi and prevents urination. Urethral catheterization with retrograde flushing of the urethra can dislodge uroliths, but recurrence is common. Surgical options for treatment include perineal urethrostomy or urethrotomy with penectomy, tube cystostomy and bladder marsupialization. Tube cystostomies are the treatment of choice in breeding goats. Bladder marsupialization is the best long-term solution if patency of the urethra is compromised by stricture. Bladder marsupialization in goats has a better prognosis than in other ruminants. 
Urine scald on the ventral abdomen is the most common complication. Severe complications include bladder mucosal prolapse, stoma stricture and ascending infections. Low-grade chronic cystitis and pyelitis have reported in clinically healthy goats. Laparoscopy is advantageous as the small port incisions minimize tissue trauma and the minimally invasive has fewer signs of postoperative pain, shorter recovery periods, and decreased incidence of incision dehiscence. Complications with laparoscopy include damage to the viscera on introduction of cannula or laparoscope trocar, accidental insufflation of the subcutaneous, bowel, or retroperitoneal space with incorrect placement of the insufflation device and damage to abdominal wall blood vessels with introduction of trocars.
QUESTIONS
1. Options for treatment of recurrent urethral obstruction in male goats include which of the following?

a. Urethral process amputation

b. Bladder marsupialization

c. Perineal urethrostomy

d. All of the above

2. Which of the following are risk factors for urethral obstruction in goats?

a. Female gender

b. Castration

c. High-grain diet

d. b & c

e. All of the above

3. True/False: Laparoscopy offers several advantages including fewer signs of postoperative pain, shorter recovery periods, and decreased incidence of incision dehiscence.

ANSWERS
1. 
d. all of the above

2. 
d. b & c

3. 
True
Ferguson et al. 2012. Pathology in Practice. JAVMA 241(4):443-446

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task T3. Diagnose disease or condition as appropriate

SUMMARY: A 5-month-old, Nubian-Boer goat was submitted for necropsy. Prior to death the animal was found laterally recumbent with ventromedial strabismus. No other animals in the group of five had clinical signs. Moderate numbers of Haemonchus contortus were found in the abomasum. There was a focally extensive, slightly hemorrhagic, depressed and softened area in the medulla oblongata close to the obex. The brainsteam and cranial cervical spinal cord contained perivascular cuffs composed of multiple layers of lymphocytes, plasma cells, macrophages, and occasional neutrophils. The inflammatory infiltrate extended into the parenchyma, forming small nodules, and into the leptomeninges. Multiple neurons entrapped within the inflammatory nidus were round, pale, and eosinophilic, with loss of Nissl substance and without a nucleus (neuronal necrosis). Occasionally degenerate neurons were surrounded by glial cells. Axons were swollen and commonly replaced by macrophages (digestion chambers). Foamy macrophages (gitter cells) were also evident throughout the parenchyma. The trigeminal nerve contained multiple clusters of moderate lymphocytes, macrophages, and rare neutrophils. Immunohistochemistry confirmed Listeria monocytogenes. 

QUESTIONS
1. List the 3 main syndromes associated with listeriosis.

2. In a cerebral spinal tap from an animal affected with listeriosis, what inflammatory cell predominates, in most cases.

3. What is the most common risk factor for contracting listeriosis?

ANSWERS
1. Encephalitis, Abortion, and Septicemia

2. Mononuclear cells (hence the name L. monocytogenes)

3. Consumption of poorly preserved, incompletely fermented silage. 

Manunta et al. 2012. What Is Your Neurologic Diagnosis? JAVMA 240(5):525-528

SUMMARY: This case study followed a 1-year-old, 15-kg female dwarf goat evaluated for a recent history of progressive neurologic signs. The goat was from a rural environment living with its dam, sheep and dogs. Neurologic signs noted 4 months earlier, but the goat received no treatment. Physical examination was normal. Neurologic examination revealed depressed mental status, wide-based stance, hypertonia, left head tilt, ataxia, hypermetria, and retention of food in its mouth. Postural reactions were globally diminished. Menace response was reduced bilaterally. Spinal reflexes were normal. Signs of pain were noted during cervical vertebral palpation.  
Anatomic diagnoses included depressed mentation (rule out lesion in cerebellum, brainstem, forebrain), wide-based stance, ataxia, hypertonia, and hypermetria (r/o cerebellum, brainstem lesion) and left head turn (r/o forebrain lesion). The lesion was considered to be multifocal forebrain, brainstem, and cerebellar in location, however a single intracranial lesion causing secondary problems (intracranial pressure) could not be ruled out based on exam findings. Clinical rule outs included inflammatory and infectious diseases (bacterial-listeriosis, caprine arthritis encephalitis, ovine progressive pneumonia {Maedi-Visna}, or chronic infection with Coenurus cerebralis), metabolic disease (thiamine deficiency encephalopathy or copper deficiency), anomalous or developmental disorders, intoxication with organophosphate or anthelmintic, neoplastic diseases and lysosomal storage diseases. 

Follow-up diagnostics included chemistry panel and serologic testing (rule out infection, metabolic disorders, or intoxication and for pre-anesthesia screening), magnetic resonance (MR) imaging, and CSF analysis. CBC and serum biochemical analyses were within normal limits. ELISAs for CAE and OPP were negative. Cytologic examination of CSF revealed blood contamination despite use of lumbar puncture. MRI (0.23-T scanner) of the brain was performed using T1-weighted spin echo sequences (before and after contrast medium administration), T2-weighted fast spin echo sequences, and fluid-attenuated inversion recovery sequences. MRI revealed a cyst (5.5 X 3.7 cm) in the caudal fossa. The cyst was hypointense on T1-weighted and fluid-attenuated inversion recovery images and hyperintense on T2-weighted images. Lesion caused a severe mass effect on the cerebellum and brainstem, while mildly affecting the forebrain. Syringomyelia in the cervical spinal cord was also observed.  

Evaluation of the patient’s history, clinical signs, and imaging of the brain indicated that the cyst was attributable to a chronic C cerebralis infection. Mannitol was administered to decrease intracranial pressure; the goat was anesthetized and underwent a suboccipital craniectomy. A small craniectomy was performed directly over the cyst, the cystic fluid was aspirate and the collapsed cyst was removed. Morphological identification of the cyst indicated that it was caused by a larval stage of Taenia multiceps with multiple viable scoleces. Mitochondrial DNA regions of COI and ND1 genes were amplified via PCR procedures and then sequenced revealing the parasite to have 100% identity with the most common genotype of T multiceps in Sardinia. One week after surgery, the goat was neurologically within normal limits. At the two month recheck, there was an accumulation of CSF in the subarachnoid space of the caudal fossa (i.e., hydrocephalus ex vacuo) and the right hemisphere of the cerebellum was irregular in shape and smaller than the left hemisphere as noted on an MRI. Two years post-surgery, the goat had no neurologic deficits. 

Cerebral coenurosis is an infection with the larval stage of T multiceps. Adult worms inhabit the small intestine of canids, while the larval stage develops in the CNS of sheep and other ungulates (i.e. goats). Coenurosis is common in areas where breeding of small ruminants is conducted via extensive (traditional) methods; it is also known as acute or chronic gid. Acute gid develops in young animals (3 to 18 mos) and is associated with focal or multifocal clinical signs that are caused by inflammatory and allergic reactions to the migration of immature parasite in the CNS 14 to 33 days post-infection. Clinical recovery occurs when young metacestodes are destroyed by the host immune response. If the metacestode is not destroyed by immune system, a quiescent phase follows, during which the parasite develops into a cyst. Chronic gid develops 6 to 12 months later as a consequence of cyst development. Cysts in the CNS result in neurologic signs, which cause most animals to die from starvation.  In Sardinia 52% of infected sheep have > 2 cysts. The only effective treatment for chronic gid is surgical removal of the cyst. Reported rates of full recovery form surgical intervention are 74% to 83%. Computed tomographic or MRI is useful for localization of a cyst. Cerebral coenurosis is common in sheep in Mediterranean, but it is uncommon for goats to be affected, even if both species graze together. 
QUESTIONS:

1. 
Cerebral coenurosis is caused by an infection of what etiologic agent?

a. 
Toxocara canis
b. 
Clostridium piliformis
c. 
Taenia multiceps
d. 
Microsporum canis
2. 
Adult forms of T. multiceps inhabit the small intestine of what species?

a. 
Wild and domestic felids

b. 
Wild and domestic canids

c. 
Ruminants

d. 
Wild birds

3. 
Larval stages of T. multiceps develop in the CNS of what species?

a. 
Wild and domestic canids

b. 
Wild and domestic felids

c. 
Horses

d. 
Sheep and goats

4. 
Cerebral coenurosis is also known as:

a. 
Gid

b. 
Metacestodiasis

c. 
Gout

d. 
Floppy lamb syndrome

ANSWERS:

1. 
c. Taenia multiceps
2. 
b. Wild and domestic canids

3. 
d. Sheep and goats

4. 
a. Gid

Carlos et al. 2012. Pathology in Practice. JAVMA 240(3):269-272 

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 3: Diagnose disease or condition as appropriate
SUMMARY: A 9-year-old crossbred female Saanen goat was evaluated because of paralysis of the hind limbs.  The goat had been purchased 12 days earlier with normal mental status and gait; however the owner noticed a scarred wound in the final stage of healing in the lumbar area over the vertebral column.  On the 5th day, the goat developed ataxia and hind limb weakness, which progressed to hind limb paralysis with a dog-sitting position by day 8.  Prior to referral, the goat had been treated with dexamethasone injections for 4 days.

Neurological exam on presentation revealed apparently normal mental status and cranial nerve function, with flaccid paralysis of the hind limbs.  Sensory responses to gentle pricking of the skin along the dorsum were detectable, with the exception of a lumbar segment between L4-L6.  At necropsy, multiple cavitations were detected in the thoracic and lumbar spinal cord which contained yellowish-white material with a granular appearance.  Histopathologic findings indicated severe meningitis characterized by a perivascular infiltrate of lymphocytes, plasmacytes, and macrophages that extended radially to the while matter.  In the gray matter, multifocal areas contained microabscesses, which were composed of neutrophils and macrophages; areas of necrosis with neuropil vacuolization, gitter cells, and occasional axonal spheroids were also present.  Sample of the material inside the cavitations indicated the presence of Listeria monocytogenes.

In ruminants, the main clinical features of listeriosis are encephalitis, keratoconjunctivitis, uveitis, septicemia, abortion, mastitis, and gastroenteritis.  A relatively rare CNS form of the disease named listerial myelitis has been detected in sheep, cattle, and humans. Affected animals have normal mental status and cranial nerve function but develop flaccid paraparesis or hemiparesis, tetraparesis or tetraplegia, and recumbency.  In North America/Europe, listeriosis is often associated with ingestion of poorly fermented silage (pH> 5.0), however in northeastern Brazil, outbreaks of encephalitic listeriosis have been linked to penetration of the mucosal barrier through injury or inflammation of the buccal or intestinal tract mucosa or to dental disease.

QUESTIONS:

1. The infectious disease, listeriosis, is most often cause by which species?

a. Listeria grayi

b. Listeria monocytogenes

c. Listeria innocua

d. Listeria seeligeri

2. T/F:  The CNS form of listeriosis, named listerial myelitis, is common in goats.

ANSWERS:

1. b.  L. monocytogenes
2. False.  This rare form has been detected in sheep, cattle, and humans.

Mavangira et al. 2010. Effect of ammonium chloride supplementation on urine pH and urinary fractional excretion of electrolytes in goats. JAVMA 237(11):1299-1304 

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

SUMMARY: Obstructive urolithiasis is a common condition in male goats. A currently recommended strategy for prevention of struvite and calcium phosphate uroliths is acidification of the urine with dietary ammonium chloride supplementation.  This study was undertaken to determine the dose of ammonium chloride necessary for urine acidification (pH <6.5 for 24 hours in goats fed orchard grass hay), as well as to determine the urinary fractional excretion (FE) of calcium and other electrolytes since increased calcium excretion may increase the risk of calcium carbonate urolithiasis. 
Results of the dose-response study indicated that a 400mg/kg dose of ammonium chloride corresponded with a urine pH < 6.5 for less than 24 hours, whereas a dose of 500mg/kg kept urine pH < 6.5 for greater than 24 hours.  Based on these results, and the fear that sustained doses of 500 mg/kg would lead to metabolic acidosis, an ammonium chloride dose of 450 mg/kg was chosen for the FE study.   The FE of calcium was significantly greater in the treatment (ammonium chloride supplemented to an orchard grass hay diet) group than the control group, and was similar to the FE of calcium in goats fed an alfalfa diet.  Additionally, the FE of chloride was increased in the treatment group, which may offset any increased risk of calcium-based uroliths due to calciuria.  The authors indicated that further studies are needed.

QUESTONS:

1. 
Why is obstructive urolithiasis common in male goats?

2. 
Which diet is higher in calcium?

a.  
Orchard grass hay

b.  
Alfalfa hay

3. 
T/F. The FE of calcium was significantly lower in the group supplemented with ammonium chloride

ANSWERS:

1. 
Due to the length and curvature of the urethra, and the presence of a narrow urethral process

2. 
b

3. 
F

Washburn et al. 2009.  Comparison of three treatment regimens for sheep and goats with caseous lymphadenitis.  JAVMA 234(9):1162-1166. 

Domain 1 (T4), TT1.7 and TT1.9

Secondary Species: Ovis aries and Capra hircus
SUMMARY
Background: Corynebacterium pseudotuberculosis is an intracellular bacterium. It causes caseous lymphadenitis, a chronic suppurative disease in sheep, goat, horses, cattle and humans. Caseous lymphadenitis is the third leading cause of economic loss to the sheep industry in the western USA. The characteristic lesions of caseous lymphadenitis are single or multiple abscesses of the lymph nodes, skin and viscera.  C. pseudotuberculosis enters body through broken, intact skin, via inhalation, or across the mucus membrane.  The abscesses develop during a period of 2-6 months.  tulathromycin is highly lipid soluble antimicrobial drug and a member of macrolide. The long lasting properties and high degree of lipid solubility may allow this drug to enter encapsulated abscesses.

Study design:  In this paper using a randomized clinical trial, the effectiveness of 3 treatment regimens were evaluated one month after treatments.  All animals had lesions with positive culture results for Corynebacterium pseudotuberculosis. The treatment groups were:

A. Opening, flushing, and draining of lesions followed by penicillin administration. 

B. Closed system lavage and intralesional administration of tulathromycin.

C. Closed system lavage and parenteral administration of tulathromycin.

Conclusion: There were no significant differences in the efficacy of the treatment among 3 groups.  The result of this study showed that intralesional or parenteral treatment with tulathromycin after removal of purulent materials via needle distension lavage may be an acceptable alternative to opening, draining, and flushing caseous lymphadenitis abscesses couple with penicillin administration. 

QUESTIONS:  

1.  
Which of the followings is incorrect about Corynebacterium pseudotuberculosis?

a.   It is an intracellular bacterium

b.  
The abscesses develop during a period of 2-6 months.

c.   
It does not cause zoonotic diseases

d.   It can enter the body through intact skin

2.  Which of the following treatment regimens were effective for C. pseudotuberculosis? treatment?
a.  
Opening, flushing, draining of lesions followed by penicillin administration. 

b.  
Closed system lavage and intralesional administration of tulathromycin.

c.  
Closed system lavage and parenteral administration of tulathromycin.

d.  
All of the above.

3. Which of the followings is INCORRECT regarding tulathromycin?

a. It has highly lipid soluble.

b. It belongs to macrolide family of drugs.

c. It has long lasting properties.

d. It is labeled for usage in sheep and goats.
ANSWERS:

1. c

2. d

3. d, Currently, it is labeled for cattle and swine.

Janke et al.  2009.  Use of Walpole’s solution for treatment of goats with urolithiasis: 25 cases (2001-2006).  JAVMA 234(2):249-254.  

Task 1 – Prevent, Diagnose, Control, and Treat Disease

Secondary Species – Goat

Introduction: Walpole’s solution is an acidifying agent (pH 4.5) used for dissolving struvite calculi in various locations of the urinary tract. Walpole’s solution is composed of sodium acetate (1.16%), glacial acetic acid (1.09%), and distilled water (97.75%). The purpose of this retrospective study was to determine results of ultrasound-guided cystocentesis and percutaneous infusion of Walpole’s solution for treatment of male goats with urolithiasis.

Materials and Methods: Medical records of the Texas Veterinary Medical Center were reviewed to identify male goats with urolithiasis that were treated by use of percutaneous infusion with Walpole’s solution between January 2001 and January 2007.

Information obtained from records included signalment, duration of current complaint, concurrent illnesses, whether there was any history of urethral obstruction, and current diet.  Clinical findings at admission, including urethral patency, urine pH, diameter of the bladder measured ultrasonographically, and presence of a urethral process were also recorded. Treatment and outcome variables recorded included other treatments given, number of times Walpole’s solution was infused, whether urethral obstruction resolved prior to discharge, duration of hospitalization, outcome, and total cost of treatment and hospitalization. Treatment decisions included consideration of the relative value of the patient, intended use, financial commitment by the client, and clinician preferences. Owners of animals that were discharged were contacted by phone to determine whether the goat was able to return to intended use after treatment.

Goats were sedated with xylazine and manually restrained for percutaneous infusion of Walpole’s solution. If present, the urethral process was amputated. Ultrasound-guided cystocentesis was performed with an 18-gauge, 1.5-inch or 3.5-inch needle. All but a residual amount of urine was removed from the bladder. Fifty milliliters of Walpole’s solution was infused into the bladder and allowed to equilibrate for approximately 2 minutes. A urine sample was removed and pH was evaluated. Decompression of the bladder and administration of Walpole’s solution was repeated until urine that was collected had a pH of 4 to 5. After the procedure was completed, the effects of xylazine were reversed with tolazoline. Goats with stranguria or signs of abdominal pain or distension and goats that did not have a normal stream of urine within 12 hours after treatment were re-evaluated and further treatment options were determined. Goats that were clinically improved but in which urethral obstruction had not completely resolved were considered for retreatment with Walpole’s solution if evidence of urinary tract leakage was not detected.

Results: Medical records of 25 goats were included in the study; 8were sexually intact and 17 were castrated males. Age ranged from 3.5 to 36 months (median, 9 months). Duration of clinical signs prior to examination ranged from 1 to 168 hours (median, 24 hours). All goats were fed concentrates, and 9 of 24 goats were fed forage. Four goats had a history of previous urethral obstruction. 

Urine pH at the time of admission ranged from 7 to 10. Diameter of the urinary bladder ranged from 5.3 to 12 cm. Two goats had concurrent illnesses (diarrhea and pneumonia). The urethra was completely obstructed in 14 goats and partially obstructed in 10 goats. Clinical signs in goats with partial obstruction included stranguria, dribbling of urine, and a lack of a normal urine stream. The urethral process was present and subsequently amputated in 18 of 24 goats. Four of the 6 animals without a urethral process at admission had complete urethral obstruction.

Walpole’s solution was infused once in 18 goats, twice in 6 goats, and 3 times in 1 goat.  The amount of Walpole’s solution infused to achieve the target pH was from 50 to 250 mL.  Additional treatments administered included flunixen meglumine, ammonium chloride, antimicrobials, and dexamethasone. Duration of hospitalization ranged from 0.5 to 8 days. Mean total cost of treatment was $210.21 ± 86.31.

In 20 goats, urethral obstruction resolved and goats were discharged. The remaining 5 goats were euthanized because of unresolved urethral obstruction (all owners declined surgical treatment). Four of the 5 euthanized goats received Walpole’s solution once, and 1 goat received 2 infusions. At necropsy, all 5 goats had evidence of uroperitoneum and cystitis; 3 goats had hydronephrosis and 1 goat had microscopic evidence of reflux nephritis. Calculi from 3 goats were analyzed; 2 had struvite calculi and 1 had magnesium carbonate calculi.

Urethral obstruction resolved in 14 of 17 castrated and in 6 of 8 sexually intact goats. It also resolved in both goats with concurrent illnesses. Urethral obstruction resolved in 16 of 18 goats with a urethral process at the time of admission. Urethral obstruction resolved in 11 of 14 goats with complete obstruction and 8 of 10 goats with partial obstruction.

Six of 20 goats that were discharged were re-examined because of recurrence of urethral obstruction, including 1 goat that was re-examined twice because of recurrence. Time from discharge to recurrence was approximately 1 month, except in 2 goats in which time to recurrence was 8 days and 10 months, respectively. All 6 goats in which urethral obstruction reoccurred were treated with Walpole’s solution at the time of recurrence, and urethral obstruction again resolved in 4 of 6 goats. The 2 remaining goats were euthanized because of persistent urethral obstruction.

Thirteen owners were contacted for follow-up information. Nine owners indicated that goats had returned to their intended use. 

Discussion: Results suggested that ultrasound-guided cystocentesis in combination with percutaneous infusion of Walpole’s solution may be useful for treatment of male goats with obstructive urolithiasis. Although long-term success rate was not determined in this study, findings suggest that this technique may be useful in goats in which short-term resolution is the goal; the technique is noninvasive, resulted in resolution of the obstruction in a high proportion of cases, and did not require administration of drugs associated with substantial withdrawal times prior to slaughter.

The most frequent complication was leakage of urine from urinary bladder puncture sites. Ideally, cystocentesis would be performed only once to reduce the risk of trauma to the bladder wall. It is possible that goats with chronic severe bladder irritation leading to compromise of the bladder wall may be more likely to have urine leakage, even from a single puncture site. Acidifying agents are reportedly irritating to mucosal linings, which may further complicate matters. In this study, several goats that underwent necropsy had gross evidence of cystitis. 

Results did not permit the authors to predict long-term prognosis with use of this technique alone and the authors were not able to identify factors associated with a successful versus unsuccessful outcome.

QUESTIONS:

1. What is the pH and composition of Walpole’s solution?

2. How were the effects of xylazine reversed?

3. What was the most frequent complication encountered?

ANSWERS:

1. The pH of Walpole’s solution is 4.5. Walpole’s solution is composed of sodium acetate (1.16%), glacial acetic acid (1.09%), and distilled water (97.75%).

2. The effects of xylazine were reversed with tolazoline.

3. The most frequent complication was leakage of urine from urinary bladder puncture sites.

Massimini et al.  2007.  Effect of passive transfer on preweaning growth performance in dairy goat kids.  JAVMA 231(12):1873-1877.

Species: Secondary (goat, Capra hircus)

Task1: Prevent, diagnose, control and treat disease

Task 4: Develop and manage animal husbandry programs

SUMMARY: A common method for evaluating the effectiveness of colostrum delivery (and hence passive transfer) is the measurement of serum IgG in the neonatal ruminant. Many studies have shown that Failure of Passive Transfer (FPT) in the bovine results in increased morbidity and mortality in the preweaning period; in addition, a significant positive correlation between neonatal serum IgG concentration and growth rate has been demonstrated in beef and dairy calves up to and beyond weaning age. 

This study investigates the relationship between serum IgG at 24 hours of age (IgG-24) and growth rate up to weaning (30 days) in 20 Cilantana doe kids. The kids were allowed to nurse their dams freely for the first 24 hours after birth, after which they were removed from their dams for 15 hours during the evening and allowed to nurse freely while the mother goats grazed during the day (9 hours). Serum IgG-24 ranged from 15 to 57 mg/ml with a mean of 32 mg/ml. IgG-24 was significantly correlated with both average daily gain (R2 = 0.48) and kid weight at day 30 (R2 = 0.56).  

QUESTIONS:

1.  
The placenta of ruminants is:

a. 
Cotyledonary

b.
Epitheliochorial

c.
Neither of the above

d.
Both of the above

2.
Common methods for evaluating the effectiveness of passive immune transfer in neonatal ruminants include:

a.
Serum IgG measurement at 24 hours of age

b. 
Serum total protein measurement at 24 hours of age

c.
Zinc-sulfate turbidity test

d. 
All of the above

3.
What is the gestation period for the goat?

4.
Colostrum is a source of other immunomodulatory factors in addition to immunoglobulins; can you name any of these other factors? 

5.
Young ruminants can be passively immunized against prevalent diseases by administering a "booster" dose of vaccine to the dams approximately one month prior to parturition. What vaccine was administered to the pregnant does in this study and why?

6.
T/F.  An increased risk of morbidity and mortality in goat kids is associated with serum IgG < 12 mg/ml. 
7.
T/F.  Colostrum which has been heat-processed to control transmission of the Caprine Arthritis-Encephalitis virus (CAE) is equivalent to raw colostrum for purposes of passive immune transfer.
ANSWERS: 

1. 
D

2. 
D

3. 
145-155 days

4.  
Lymphocytes (primarily T-lymphocytes), cytokines (interleukin 1-beta, tumor necrosis factor, interferon-gamma), growth factors (growth hormone and IGF-1), complement, lactoferrin, vitamins and minerals

5. 
The does received a combination Clostridial vaccine product (Clos. perfringes A, B, C and D toxoid, Clos. chauvoei bacterin and Clos. septicum, novyi, sordelli and tetani toxoids. The vaccine is given primarily to prevent enterotoxemia (Clos. perfringes type D) and tetanus in the young kids. 

6.  
True

7. 
False; in previous studies, heat-treated colostrum (56º C for 30 minutes) did NOT result in satisfactory passive immune transfer in kids, probably due to denaturation of immunoglobulin molecules

McCoy et al.  2007.  Serologic and reproductive findings after a herpesvirus-1 abortion storm in goats.  JAVMA 231(8):1236-1239.

Task: Task1, K7 and K8

Species: Secondary species, Capra hircus

SUMMARY: Clinical symptoms of Caprine herpesvirus- (CpHV-1): Sporadic abortion storms, vulvovaginitis, balanoposthitis and respiratory disease in adult goats and generalized disease, enteritis in neonatal kids.  

Identification of CpHV-1 in abortion storm:  A combination of histological examination of fetal tissues, fluorescent-conjugated antibody staining and virus isolation was used.  In all tissues, especially liver viable cells surrounding foci of necrosis contained intranuclear inclusion bodies. Virus reacted with a fluorescein-conjugated BHV-1 antibody (CpHV-1 is antigenically related to BHV-1).  The virus DNA was extracted from infected cells and identified using nested PCR and DNA sequencing.

The specific aims of the investigation were to identify:

1. 
Adult-to-neonate transmission of CpHV-1 following the abortion storm

2.  
Fertility of the does previously infected with or that had aborted due to CpHV-1

3.  
Determining percent of goats latently infected with CpHV-1

Results: On the basis of serologic findings, infection with CpHV-1 was not associated with reduced reproductive success in the subsequent breeding and no adult-to-neonate transmission was observed.    The authors suggest rather than culling an entire flock of goats after a CpHV-1 abortion storm, serologic testing could be used to identify seropostive goats and replace them with seronegative kids. 

QUESTIONS: 

1.
Which of the following tests were used to identify CpHV-1 in the article?

a.
Histological test to observe intranuclear inclusion bodies in aborted fetal tissues

b.
Nested PCR and DNA sequencing

c.
Immunoflourescent assay using fluorescein-conjugated BHV-1 antibodies

d.
all of the above

2.
Which of the following statement is TRUE about CpHV-1?

a.
Kids born alive in the wake of the CpHV-1 abortion storm will have latent infection

b.
Does with previous CpHV-1 infection have lower fertility

c.
Adult-to-neonate transmission is common in CpHV-1 infection

d.
Adult-to-neonate transmission does not occur

3.
The authors suggested the following practice to eliminate CpHV-1 in goats:

a.
Culling entire infected flock (both adults and kids)

b.
Culling seropostive kids only

c.
Culling seropostive adult goats and retaining kids as replacements

d.
None of the above

4.
No commercial CpHV-1 vaccine is presently available in the USA. T/F

5.
The maternally transferred antibodies against CpHV-1 are detectable up to 12 months of age in kids. T/F

ANSWERS:

1. 
d

2. 
d

3. 
c

4. 
T 

5. 
F (4 months)

Valentine et al.  2007.  Fatal gastrointestinal parasitism in goats: 31 cases (2001-2006).  JAVMA 231(7):1098-1103. 

Task 1

ACLAM species: Goats

SUMMARY: Gastrointestinal (GI) parasitism is described as the most important cause of production loss in goats. The aim of this study was to assess detailed clinical observations and necropsy findings associated with fatal GI parasitism and to describe the influence of seasonal weather factors.
One hundred fifty-two goats met the criteria for inclusion in the study. Parasitological evaluation was performed on faeces obtained at necropsy from 62 goats. In 31 out of 62 animals, a determination of death as a result of GI parasitism was made (20 % of the total population of the study). Most deaths attributable to GI parasitism occurred in summer (45%), fall (23%) and winter (26%). Wet weather was associated with increased annual incidence of fatal GI parasitism. 

Many affected animals became ill suddenly or had died without prior clinical signs and in most cases (84%); multiple goats were affected in the herd. Observation of lethargy or weakness was common (45%). Diarrhoea developed in 48% of the affected goats. A history of weight loss, anorexia or submandibular swelling was uncommon.

Main post-mortem findings were:

· Cachexia (81%)

· Mesenteric lymphadenomegaly (58%)

· Pasty or non formed faeces (48%)

· Pale mucus membranes or tissue pallor (48 %)

· Perineal fecal staining (35.5%)

Approximately 68% of goats with fatal GI parasitism were about 1 year old.

The parasite identification revealed the presence of:

· Coccidiosis in 22%

· Trichostrongylosis in 19%

· Cocciodiosis and trichostrongylosis in 51%

Coccidiosis was a common cause of fatal GI parasitism and affected goats from 1 month to 7 years of age. All ages of goats are susceptible to coccidial infection but young animals are most susceptible to disease. Clinical signs of anorexia and bloody diarrhoea are reported to be typical of coccidiosis in goats, but others authors states that hemorrhagic diarrhoea is uncommon.

Death attributable to trichostrongylosis occurred in goats from 2.5 months to 4 years of age.

Dual infestation with coccidia and trichostrongyles was the most common cause of fatal GI parasitism and affected goats from 1 month to 7 years of age. Interaction between trichstrongyle and coccidia infestations in goats has been proposed. 

Rare antemortem testing showed hypoalbuminemia and hypoproteinemia. Necropsy findings were compatible with hypoproteinemia and anemia. 

QUESTIONS: true or false 

1.
Wet weather is associated with increased annual incidence of fatal GI parasitism 

2.
All ages of goats are susceptible to coccidial infection but young animals are most susceptible to disease

3.
Trichostrongyles infection is the most common cause of fatal GI

4.
Diarrhoea is observed in about 80% of the animals

5.
Cachexia is the most frequently observed necropsy finding

ANSWERS:

1.
T 

2.
T 

3.
F 

4.
F 

5.
T

Cornish et al.  2007.  Copper toxicosis in a dairy goat herd.  JAVMA 231(4):586-589.
Task 1-Prevent, diagnose, control and treat disease

Secondary species - goat

SUMMARY: This case report details an investigation into a closed goat herd that experienced increased mortality and decreased milk production.  Lactating does had developed anorexia and recumbency with signs progressing to neurological abnormalities before death.  Recent changes in herd management included use of a newly formulated loose mineral mix that had been offered for the preceding 9 months.  Gross necropsy findings included a 'nutmeg' liver and histopathology revealed a severe, acute, centrilobular and midzonal hepatic necrosis with hemorrhage.  A diagnosis of copper toxicosis was made on the basis of high liver and kidney copper concentrations.

To identify the source of the copper exposure, copper content of samples of hay, water, grain and mineral mix were analyzed.  The mineral mix was found to have 3,050 ppm of copper.  The does would only have had to consume 6 grams of the mix before exceeding their daily requirement.  The mineral mix is labeled for administration to beef cattle on pasture.

Animals exhibiting clinical signs were lactating does, however elevated copper concentrations were found in several juvenile does.  All lactating does were treated with penicillamine. Animals were also treated with ammonium molybdate and sodium thiosulfate because it increases the concentrations of these minerals in the enterohepatic circulations, allowing a means to bind copper being released from liver stores.   Vitamin E was administered to mitigate oxidative damage.  Acutely ill animals also received ceftiofur sodium.   Effectiveness of chelation therapy was assessed by comparing urine copper concentrations in treated animals to urine of goats that were not being treated.

Five months after copper toxicosis was diagnosed, the herd had an outbreak of infectious disease with 4% mortality.  Low vitamin E blood levels were noted in these cases, prompting an increase in vitamin E formulation in the grain mix. The outbreak of infectious diseases suggests long term sequelae requiring continued monitoring.

This disease presentation differs from that in sheep in that no hemolysis was noted.

QUESTIONS:

1.  
What is the genus and species of the goat?

2.  
What is penicillamine and how goes it work?

3.  
T/F.  Hemolysis is always found in animals with copper toxicosis.
ANSWERS:

1.  
Capra hircus

2.  
Penicillamine is a chelating agent that is a degradation product of penicillins.  It has no antimicrobial activity.  It chelates a variety of metals including cooper, lead, iron and mercury, forming stable water soluble complexes that are excreted by the kidneys.  Penicillamine also has antirheumatic and antifibrotic activity.

3.  
False.  Hemolysis is seen in copper toxicosis in sheep; however this case documents the lack of hemolysis in goats when toxic levels of copper were present.

George et al.  2007.  Serum biochemical abnormalities in goats with uroliths: 107 cases (1992-2003).  JAVMA 230(1):101-106.  
SUMMARY: Obstructive urolithiasis is a common condition of male goats and can lead to complications including ruptured bladder and abdominal urine pooling which can be fatal.  Because many of these animals require surgical correction the authors sought to characterize serum biochemical abnormalities that would need to be considered before anesthetizing goats in preparation of surgery.

The authors report the following:

· 68% of the affected goats were castrated (a reported contributing factor to urethral obstruction-)

· Urinary tract rupture was associated with an increased likelihood of a fatal outcome

· Affected goats had higher BUN and creatinine

· Affected goats had lower serum phosphorus levels which is in contrast with most species that exhibit hyperphosphatemia with urinary obstruction

· The kidney is not the primary mechanism for normal phosphorus excretion in ruminants; the intestinal tract serves that purpose with high levels of phosphorus in the saliva and feces.

· Obstructed goats with urinary tract rupture were more likely to also be azotemic than goats with obstruction without urinary tract rupture.

· Hypochloridemic metabolic alkalosis was the most common acid/base disturbance.

QUESTIONS
1.
What is the genus and species of the domestic goat?

2.
Why would castration (early) be a risk factor for urolith obstruction?

3.
What are some clinical features of severe hypophosphatemia?

ANSWERS:
1.
Capra hircus

2.
Early castration has been associated with reduced urethral diameter.

3.
Muscle weakness, hemolytic anemia, rhabdomyolysis and cardiac abnormalities

Edwards et al.  2003. Theriogenology Question of the Month.  JAVMA 222(10):1361-1362.
Task 1 - Prevent, diagnose, control, and treat disease 

Secondary species - Goat

SUMMARY: A weak male kid was born to a La Mancha doe (3 years old, second parity) at 144 days of gestation in south-central Texas. The placenta had not been passed 4 hours after birth of the kid. Administration of oxytocin resulted in birth of a stillborn fetus that was malformed, and both placentas. The stillborn fetus and serum from the doe were submitted for diagnostic testing. Despite receiving colostrum 4 times daily for 3 days followed by doe's milk 4 times daily for 4 days, the weak born kid became progressively weaker and ataxic, and was euthanized 7 days after birth and submitted for necropsy.

Macroscopically, bilateral arthrogryposis of all joints in all 4 limbs and reduced muscle mass was detected in the stillborn fetus. Scoliosis and torticollis of the thoracic aspect of the vertebral column; hydranencephaly; cerebellar dysplasia or hypoplasia; and dilation of the lateral ventricles, mesencephalic aqueduct, and fourth ventricle were also detected. Histological examination of tissues from the brain revealed loss of the cerebrum and the remaining leptomeningeal membrane was slightly thickened. Loss of neurons was detected in brainstem nuclei. The cerebellar folia were irregularly outlined with loss of Purkinjie and granular cells. Histological examination of skeletal muscle revealed that the muscle fibers were small and hypoplastic.

The entire ventricular system was dilated in the brain of the weak born kid; no other macroscopic lesions were detected. Histological examination of tissues revealed mild cortical loss of neurons and astrogliosis. Serum-neutralizing antibody titers against Cache Valley virus were 1:64 in a sample of heart blood from the stillborn fetus and 1:256 in serum from the doe. The most likely cause of the stillborn and weak born kids in this doe was considered to have been in utero infection of the doe by Cache Valley virus.

Cache Valley virus is the most widely distributed member of the Bunyamwera serogroup of Bunyaviridae. Because of the feeding patterns of vectors of Cache Valley virus, the virus infects large mammals in endemic areas; antibodies titers against Cache Valley virus have been detected in swine, sheep, goats, cattle, horses, and several species of wild ruminants. In Texas, Cache Valley virus has been determined to be the cause of arthrogryposis and hydrocephalus (AGH) syndrome in lambs infected in utero, which has subsequently been reported throughout North America.

In utero infection with Cache Valley virus causes hydrocephalus, hydranencephaly, cerebellar dysplasia, arthrogryposis, and muscle hypoplasia. Siblings are unequally affected in dams; one sibling may be severely malformed, stillborn, mummified, or resorbed, whereas another sibling may be weak or clinically normal. Periods of drought reduce the incidence of disease and heavy rains are associated with outbreaks of Cache Valley virus-induced AGH.

Clinically normal newborn ruminants are agammaglobulinemic; therefore, Cache Valley virus infection is diagnosed by measuring antibodies in precolostral serum of live newborns or heart blood from stillborn fetuses. Because the virus is cleared by the immune response of the host, virus isolation is not successful. In endemic areas many ruminants have titers against Cache Valley virus; therefore, detecting serum-neutralizing antibodies in a dam is not diagnostic.

QUESTIONS:

1.
Describe typical lesions detected in newborn ruminants infected in utero with Cache Valley virus.

2.
Which two samples are required to establish a diagnosis of Cache Valley virus in ruminants?

3.
Cache Valley virus is a member of what virus family?

ANSWERS:

1.
In utero infection with Cache Valley virus causes hydrocephalus, hydranencephaly, cerebellar dysplasia, arthrogryposis, and muscle hypoplasia.

2.
Cache Valley virus infection is diagnosed in ruminants by measuring antibodies in precolostral serum of live newborns or heart blood from stillborn fetuses.

3.
Bunyaviridae

Cruz-Arambulo et al.  2003.  What is your diagnosis?  JAVMA 222(9):1211-1212.

Species: Secondary (Crossbred goat-sheep)

Task 1: Prevent, Diagnose, Control and Treat Disease.

Task 2: Prevent, Alleviate, and Minimize Pain and Distress

SUMMARY: A 4- year old sexually intact male crossbred goat-sheep was examined for dysuria, urolithiasis, and urethral obstruction.   Eight hours prior to examination, the owner noticed the animal vocalizing and straining to urinate.  After the referring veterinarian removed some crystal and debris, the animal passed 100 to 150 ml of urine.  A temporary tube cystotomy (20-F Foley catheter, 30-mL balloon) was performed for resolution of the urethral obstruction.  During this procedure multiple uroliths were removed form the animal’s bladder.  Additional treatment included IV administration of fluids, antimicrobials, and nonsteroidal anti-inflammatory agents; oral administration of ammonium chloride; and SC administration of morphine.  After 7 days, the urethra was still obstructed, the animal continued to have episodes of dysuria and stranguria.

Radiologic diagnosis – Communication between the urethra and the corpus spongiosum, urethral stricture, mild cystitis, and presence of an urachal diverticulum.

Positive contrast cystography, normograde urethrography, and retrograde urethrography were performed 1 week after surgery.  Cystography was performed by use of cystotomy tube.  The following signs were observed on the cystogram: The wall of the urinary bladder is slightly thickened; an urachal diverticulum is evident in the apex of the urinary bladder, as well as the evidence of vesicoureteral reflux.  

On the retrograde urethrogram, the following signs were observed: Contrast material fills the corpus spongiosum penis and the bulbi penis veins, which drain the corpus spongiosum penis.  A urethral stricture is present because of most likely secondary to chronic inflammation induced by the urethral calculi.  The stricture is visualized best on the normograde urethrogram (this procedure was useful for diagnosing the urethral stricture).

Positive contrast normograde urethrography via cystotomy tube has been reported to be the best technique to visualize lower urinary tract structures and assess the resolution of an obstructive lesion.

Triple contrast cystography (double contrast cystography and pneumoperitoneum) was found to be the best radiographic contrast study to assess the bladder wall, compared with positive contrast cystography and double contrast cystography.

Obstruction urolithiasis is one of the most common clinical conditions in small ruminant, and the most common site is the urethral process.  Complications associated with communication between the urethra and the corpus spongiosum are the risk of air embolism.  This condition occurs if room air is used as a contrast agent and erection failure attributed to fibrosis and subsequent occlusion of the corpus cavernosum penis. This can be diagnosed by performing cavernosography.

Air embolism has been reported in cats with adenocarcinoma of the urinary bladder and chronic hemorrhagic cystitis and dogs with necrosis of the urethra (air enters the venous system through bleeding capillaries or vesicoureteral reflux).

In this report, the urethral obstruction subsequently resolved after continued treatment.  The animal was discharged from the hospital 34 days after admission.  The owner was instructed to feed a grass hay diet and provide long term ammonium chloride supplementation to acidify the urine.

QUESTIONS:

1.
What has been reported to be the best technique to visualize lower urinary tract structures and assess the resolution of an obstructive lesion?

2.
What was found to be the best radiographic contrast study to assess the bladder wall, compared with positive contrast cystography and double contrast cystography?

3.
Obstruction urolithiasis is one of the most common clinical conditions in small ruminant, and the most common site is the urethral process.  True or False.

4.
Air embolism has been reported in ……. with adenocarcinoma of the urinary bladder and chronic hemorrhagic cystitis and …… with necrosis of the urethra.

5.
The owner was instructed to feed a grass hay diet and provide long term ammonium chloride supplementation to acidify the urine.  True or False.

ANSWERS:

1.
Positive contrast normograde urethrography via cystotomy tube

2.
Triple contrast cystography (double contrast cystography and pneumoperitoneum).

3.
True

4.
Cat; dogs

5.
True

Roman-Muniz et al.  2003.  What is your diagnosis?  JAVMA 222(6):717-718.

ACLAM Task: Task 1 – Prevent, Diagnose, Control, and Treat Disease

ACLAM Species Designation: Secondary – goat (Capra hircus)

HISTORY: A 7 year-old castrated male Alpine goat was evaluated for left forelimb lameness and swelling that progressed in severity over the past month. The goat was very lame on the left forelimb, the distal metacarpus was enlarged, and pain was elicited upon palpation of the area.

RADIOGRAPHIC DIAGNOSIS: The radiographic diagnosis was cortical lysis, medullary sclerosis, and periosteal bony proliferation of the distal portion of the metacarpus. The lesion was monostotic and did not involve structures distal to the metacarpus. These findings were most consistent with osseous neoplasia. Osteomyelitis was a differential diagnosis.

FURTHER WORK-UP: Thoracic radiography, CBC, serum chemistry analysis did not reveal abnormalities. Jamshidi needle biopsy revealed a dense population of pleomorphic osteoblasts with abundant cytoplasm and prominent, often multiple nucleoli. Multinucleated giant cells, frequent mitotic figures, and increased osteoid were present. Results of aerobic and anaerobic bacterial and fungal cultures were negative.

FINAL DIAGNOSIS: Osteosarcoma

QUESTIONS
1. Define monostotic. 

2. What diagnostic procedure is required to differentiate primary bone neoplasia from metastatic disease and ostomyelitis? 

3. For a biopsy in this area to yield a specimen satisfactory for diagnosis, the biopsy should include what types of bone? 

4. Osteosarcoma is a common tumor of dogs. What about in ruminants? 

5. What can be a preexisting factor for bone neoplasia development in animals? 

ANSWERS
1. Involving only a single bone. 

2. Biopsy 

3. Biopsy should include both cortical and medullary bone taken from the center of the radiographic lesion (avoiding areas of dense reactive bone, joints, nerves, major blood vessels). 

4. Rare in ruminants. Usually found in cattle. 

5. Foreign bodies such as metallic implants and preexisting bone disorders. 

Moriello et al.  2001.  Dermatologic Diagnosis.  JAVMA 218(1):19-20.
SUMMARY: A flock of 23 French Alpine goats consisting of 10 milking does, 9 doe kids and 4 bucks with recurrent skin disease was examined at the owner's farm. Lesions were described as blistering of the haired skin that progressed into weeping, crusted areas of skin. The problem began one month prior, shortly after a group of milking does returned from a local county fair. No lesions were found in bucks that were housed separately. Nine does and 5 kids had non-pruritic lesions. Does and kids were housed in the same building in separate but adjacent pens that allowed contact between the 2 groups. Does have lesions on the head, neck, udder and perineal regions (Figs 1 & 2). Kids had rare focal lesions on the head or udder. Relapses of new lesions occurred within 12 hours and these lesions were more numerous and diffuse. Relapses continued for 6 months in does and kids. Sheep pastured with the affected goats did not develop lesions. The owners did not have lesions at the time of examination. Differential diagnoses included contagious viral pustular dermatitis (orf), goatpox, dermatophilosis, dermatophytosis, bacterial pyoderma, and mange. Multiple diagnostic tests were used to rule-out the differential diagnoses. Definitive diagnosis of contagious viral pustular dermatosis was made by a combination of histopathology and electron microscopy from multiple skin biopsies (Figs 3 & 4). Contagious viral pustular dermatitis is caused by a parapoxvirus and is a common skin disease of sheep and goats with a worldwide distribution. 

QUESTIONS:

1.
Parapoxvirus is a (single1 double) - stranded DNA virus of sheep and goats. 

2.
T/F. Protective antibodies are passed in the colostrum so newborn lambs and kids from immune dams are protected from infection by the parapoxvirus causing contagious viral pustular dermatitis. 

ANSWERS: 

1.
Double-stranded DNA virus 

2.
False 

McEwen et al.  2000.  Hepatic effects of halothane and isoflurane anesthesia in goats.  JAVMA 217(11):1697-1700.

SUMMARY:  Hepatotoxicosis associated with halothane administration has been reported in people, rats, dogs, horses, and goats.  In people, 1 out of every 6,000-35,000 human patients develops severe hepatic necrosis with a 75% fatality rate.  Hepatic necrosis associated with halothane anesthesia has only been reported in 1 population of goats.  These animals showed signs of lethargy, stupor, salivation, recumbency, and icterus within 24 h after anesthesia; a total of 6 deaths were reported.  All affected goats had elevated serum aspartate aminotransferase (AST) activity and total bilirubin activity.  Isoflurane is thought to be less hepatotoxic than halothane because it has lower lipid solubility (resulting in faster elimination), a lower % of available isoflurane is biotransformed by the liver into potential hepatotoxins, and it better preserves hepatic blood flow.  There are reports of isoflurane-associated hepatotoxicosis in people but none in goats.  The objective of this randomized prospective clinical trial was to determine whether halothane or isoflurane causes hepatocellular damage in young healthy goats.

Young goats (8-9 months) were anesthetized as a part of a study on the effects of bilateral infraspinatus tenectomy and repair.  Animals were randomly assigned by use of a restricted lottery (2 goats/group in blocks of 4 over time) to be anesthetized with halothane or isoflurane (n=12 per group) following sedation with xylazine and ketamine.  End-tidal halothane and isoflurane concentrations were maintained at 0.9 and 1.2 times the minimal alveolar concentrations (MAC), respectively, and ventilation was controlled.  Venous blood samples were collected 15 min after xylazine administration but before ketamine injection, and at 24 h and 48 h after anesthesia.  Serum AST, alkaline phosphatase (ALP), (-glutamyl-transferase (GGT), and sorbitol dehydrogenase (SDH) activities and bilirubin (indirect, direct, total) concentrations were measured.  Goats were euthanized 1 or 2 months after anesthesia, and postmortem liver specimens were evaluated histologically.

All goats recovered from anesthesia and survived until time of euthanasia.  None developed clinical signs of hepatic damage.  There were no significant differences between groups in regard to intraoperative blood gases, heart rate, or duration of anesthesia.  Mean arterial blood pressure was significantly higher in the halothane group versus the isoflurane group.  No significant increases in serum SDH, ALP, or GGT activities or total bilirubin concentration was detected in either group.  For both groups, serum AST activities 24 and 48 h after anesthesia were significantly increased, compared with baseline activities.  However, serum hepatic enzyme activities were within reference limits at all times in all animals but 1 halothane anesthetized goat.  This goat, which had the longest duration of anesthesia, had serum AST activities greater than the reference range at 24 and 48 h.  None of the goats, regardless of treatment group, had histological evidence of hepatic injury.

Results of this study suggest that use of halothane or isoflurane for anesthesia of young healthy goats undergoing general anesthesia for short procedures is unlikely to cause hepatic injury.  A previous report of fatal hepatic necrosis associated with halothane anesthesia in goats (mentioned above) may have been the result of hyperimmunization, prolonged anesthesia, or both.  Serum AST activity was the only enzyme activity significantly increased after anesthesia.  However, increases in AST are not specific for hepatocellular injury.  The authors believe these increases were due to muscle injury secondary to reduced muscle perfusion associated with compression of the dependent muscles during anesthesia or surgical trauma.

QUESTIONS:

1.
What animal (scientific name and common name) is used as a model for halothane hepatitis in humans?  What is one major difference between this animal model and the human disease?

2. According to the 2000 Report of the AVMA Panel on Euthanasia, what is the recommended order of preference for the following acceptable inhalational agents to be used for euthanasia of small animals (< about 7 kg): ether, halothane, methoxyflurane, isoflurane, sevoflurane, desflurane, enflurane, nitrous oxide?  Which of these agents should not be used alone?  Which agents are conditionally acceptable?

3. What does MAC stand for?

4. Goat Review:  Give the order, family, genus, and species for the goat.  What is the diploid number for the goat?  Dental formula?  Type of placentation?  Gestation length?

5. Can one use halothane or isoflurane anesthesia in young healthy goats for short procedures (< 2 h) without complications?

ANSWERS:

1. Fascicle #413: Acute halothane-associated hepatitis in the guinea pig (Cavia porcellus).  Although guinea pigs have been reported to develop antibodies to halothane-altered hepatic proteins following exposure, evidence indicates that the mechanism of injury is purely chemotoxic in nature, while in most cases of the severe form of human halothane hepatitis; an immune component appears to be involved.  There are however, a number of cases of halothane hepatitis which show no evidence for an immune mediated injury and are of unknown etiology.

2. In order of preference, halothane, enflurane, isoflurane, sevoflurane, methoxyflurane, and desflurane (HE IS MD), with or without nitrous oxide, are acceptable for euthanasia of small animals (<7 kg).  Ether should only be used in carefully controlled situations in compliance with state and federal occupational health and safety regulations.  It is conditionally acceptable.  Methoxyflurane is a conditionally acceptable agent for euthanasia in rodents.  Nitrous oxide should not be used alone, pending further scientific studies on its suitability for animal euthanasia.  Although acceptable, these agents are generally not used in larger animals because of their cost and difficulty of administration.

3. Minimal alveolar concentration.

4. Order:  Artiodactyla


Family:  Bovidae


Genus and Species:  Capra hircus

Diploid # (2N) = 60 (FYI – same as tree shrew, cattle, African green monkey, and naked mole rat)


Dental formula = 2x (I 0/3, C 0/1, PM 3/3, M 3/3) = 32


Placentation:  cotyledonary epitheliochorial placenta (6 layers)


Gestation:  average 147 days (range 147-156 days)

5.
Yes.  Results of this study suggest that use of halothane or isoflurane for anesthesia of young healthy goats undergoing general anesthesia for short procedures is unlikely to cause hepatic injury.
