Primary Species - Pig
Cushing et al. 2013. Pathology in Practice. JAVMA 242(3):317-321 

SUMMARY: A 1.5-year-old Large Black x Tamworthcross sow from a large, unvaccinated, pasture-raised herd of pigs aborted 7 variably mummified near-term fetuses and stillborn piglets. The rest of the heard and sow were healthy other than the abortion. The sow was housed with 4 other sows and a 2-year-old Gloucestershire Old Spot boar. One stillborn piglet was submitted for necropsy. A second sow from this group had aborted a litter at late stage of gestation 2 weeks prior; tissues were not submitted. The near-term fetus was in thin body condition with mild autolysis. Gestational age was110 days; gestation period of 114 days (3 months, 3 weeks, and 3 days) is normal. Gross lesions included multifocal areas of cutaneous erythema and slightly raised white to tan foci on epicardial surface extending into myocardium and evident along endocardial surface. There was serosanguinous fluid in the thoracic cavity and widespread petechial hemorrhages on the cortical surfaces of kidneys and intercostal muscles. Histopathologic findings included myocardium with perivascular lymphocytes and histiocytes and mild degenerative changes consisting of myocardiocyte thinning (atrophy) and cytoplasmic vacuolation. Marked depletion of splenic lymphoid tissue with replacement by loose histiocytic aggregates containing Langhans-type multinucleated giant cells was noted. Renal petechiae corresponded to moderate glomerular congestion and interstitial hemorrhage. There was no evidence of inflammation in the kidneys or in the remaining tissues. Stomach content and lung tissue were submitted for bacterial culture and kidney, heart, lung, and spleen tissues were submitted for fluorescent antibody testing for Leptospira spp., porcine parvovirus (PPV), and porcine reproductive and respiratory syndrome virus (PRRSV). PCR assay was used to detect porcine circovirus (PCV)-2 DNA. Samples were negative for Leptospira spp., PPV, and PRRSV. PCR for PCV-2 was positive. Immunohistochemical analysis showed moderate to strong intracytoplasmic staining for PCV-2 within myocardial histiocytes and spleen and within Kupffer cells in the liver. Immunohistochemical analysis for PRRSV antigen was negative. Bacterial cultures of fetal lungs and stomach content showed moderate growth of coagulase-negative Staphylococcus spp. Gram staining of fetal myocardium and spleen did not reveal bacteria. Final diagnosis was myocarditis attributable to PCV-2 infection in the fetus. 
Presence of multiple fetuses at various stages of mummification is suggestive of viral infection in pigs that has progressed from fetus to fetus causing death at various stages of gestation. PPV, PCV-2, PRRSV, and encephalomyocarditis virus (EMCV) can present in this manner with similar clinical and gross changes in feti. To identify viral agents and detect diagnostic histologic changes, samples of lymphoid tissues (enlarged lymph nodes and spleen) and nonlymphoid tissues (heart, liver, and lungs) from affected fetuses should be submitted for diagnostic evaluation. Histologic presence of granulomatous inflammation within splenic parenchyma and lymphohistiocytic myocarditis is highly suggestive of PCV-2 infection. PCV-2 in fetal tissues can be confirmed with PCR assay and immunohistochemical analysis. Intracytoplasmic basophilic botryoid viral inclusion bodies associated with PCV-2 infection were not identified in this piglet, but may be present in other cases. Early in utero infection with PCV-2 (day 52) is associated with myocardial viral tropism and later infection (day 92) is associated with lymphoid viral tropism. Because this report had both myocardial and lymphoid tissue lesions, the sow’s infection likely developed early during pregnancy and persisted until abortion. PCV-2 infection alone can cause disease in pigs, but is more commonly identified as porcine circoviral–associated disease (PCVAD). Porcine circoviral-associated disease results from infection of PCV-2 combined with PPV, PRRSV, EMCV, swine influenza virus type A, or Mycoplasma hyopneumonia or a combination or from PCV-2 infection with recent vaccination with a vaccine containing a potent immune-stimulating adjuvant. The reproductive form of PCVAD, PPV, and PRRSV are the most common concurrent infections. EMCV appears to be a rare coinfecting agent. Other outcomes of PCVAD include postweaning multi-systemic wasting syndrome, porcine dermatopathy and nephropathy syndrome, and pulmonary disease. Nonreproductive effects of PCVAD are more frequently associated with postnatal infections, but  can develop in piglets that acquire subclinical PCV-2 infections in utero and, after birth, are infected with PPV or immune stimulated with a  vaccine adjuvant.

QUESTIONS
1. The hallmark of early fetal infection with Porcine Circovirus-2 (PCV-2) is:

a. Pulmonary hemorrhage

b. Suppurative meningitis

c. Nonsuppurative myocarditis

d. Hepatic cirrhosis

2. True/False: Currently there is no effective vaccine for controlling the spread of PCV-2.

3. Management factors that may control the spread of PCV-2 include:

a. Removal of infected animals from herd

b. Managing presence of pathogens that potentiate effects of porcine circoviral- associated disease

c. Strict biosecurity

d. All of the above

ANSWERS
1. 
c

2. 
True

3. 
d
Strait et al. 2012. Dysgalactia associated with Mycoplasma suis infection in a sow herd. JAVMA 241(12):1666-1667 

SUMMARY: This case report describes a sudden onset of extreme dysgalactia in gilts and sows in a 1,000-head farrow-to-wean herd was observed in December 2009. Signs of dysgalactia were identified in sows beginning 1 day after parturition and lasted 4 to 6 days. This resulted in mean piglet preweaning mortality rate of 18% because of starvation.

Clinical Findings: Sows were neither off feed nor febrile. Udders were not inflamed or congested. Feed sample analysis did not find ergotamine, mycotoxin contamination, or ration formulation errors. Management practices were acceptable. Piglets attempted to stimulate milk production but none was elicited. Oxytocin (20 U) caused milk ejection but the effect was short-lived. Blood samples from sows with affected litters were positive for Mycoplasma suis (formerly Eperythrozoon suis) by PCR assay, and blood samples from sows with unaffected litters were negative.  Treatment and Outcome—Chlortetracycline fed to the entire sow herd at 22 mg/kg/d (10 mg/lb/d) for 2 weeks resulted in a near complete absence of dysgalactia in sows farrowing within 5 weeks after the start of treatment. Dysgalactia did occur in sows that received chlortetracycline > 5 weeks prior to farrowing. Currently, gestating sows and gilts receive chlortetracycline in feed at a dosage of 22 mg/kg/d for 2 weeks beginning 3 weeks prior to farrowing.  
Conclusions and Clinical Relevance: M suis is spread primarily by blood contact from animal to animal, and diagnosis of infection with this organism can be easily missed by means of standard diagnostic protocols unless PCR assays or specific stains are used. Therefore, its current prevalence and impact are likely to be greatly underestimated.

QUESTIONS
1. 
M. suis is:

a. 
An obligate intracellular bacteria

b. 
An extracellular bacteria

c. 
A protozoa

d. 
A nematode

2.  
What age group is affected by M. suis?

a. 
Newborns

b. 
Weanlings

c. 
Adults

d. 
All ages

3. 
Clinical symptoms of M. suis may include:

a. 
Listlessness

b. 
Fever

c. 
Anemia

d. 
Hypoglycemis

e. 
All of the above.

ANSWERS
1. 
a. An obligate, intracellular bacteria 
2.  
d. All ages of pigs are affected by M. suis.

3. 
e. All of the above

Reed et al. 2012. Use of cecal bypass via side-to-side ileocolic anastomosis without ileal transection for treatment of ileocecal intussusception in a Vietnamese pot-bellied pig (Sus scrofa). JAVMA 241(2):237-240 

SUMMARY: Reed et al. 2012. Use of cecal bypass via side-to-side ileocolic anastomosis without ileal transection for treatment of ileocecal intussusception in a Vietnamese pot-bellied pig (Sus scrofa). JAVMA 241(2):237-240

This is a case report of a 5-year old castrated male Vietnamese pot-bellied pig (Sus scrofa) that was evaluated because of anorexia, vomiting, diarrhea, and weight loss.  The pig was found to have hypermotile gastrointestinal sounds on abdominal auscultation. An inflammatory leukogram, dehydration, prerenal azotemia, hyponatremia, hypochloremia, hyperproteinema, hyperglobinemia, hypomagnesemia, and high γ-glutamyl transpeptidase activity were identified.

Transabdominal ultrasonography revealed distended loops of the small intestine.  An exploratory laparotomy revealed an ileocecal intussusceptions involving the distal portion of the ileum. Distal ileal and cecal bypass were achieved via side-to-side anastomosis of the proximal portion of the ileum and spiral colon with a gastrointestinal anastomosis stapler. Ileal transaction or occlusion was not performed. Postoperative complications were minimal, and the pig was clinically normal 15 months after surgery and required no special care or diet.

QUESTIONS
1.
In this clinical case report, which blood results were supportive of potential obstruction of the proximal portion of the gastrointestinal tract?

a. 
Hyponatremia

b. 
Hypochloremia

c. 
Both

d. 
Neither

2. 
Name some possible risks associated with a anastomosis procedure.

3. 
Define CRI.

4. 
True or False: Are pot bellied pigs considered a food animal?

ANSWERS
1. 
c. both

2. 
Strangulation of the intussusceptum and subsequent necrosis, leakage, peritonitis 3. Constant rate infusion.

4. 
True: Pot bellied pigs are considered food animals by the US FDA.

Trim and Braun. 2011. Anesthetic agents and complications in Vietnamese potbellied pigs: 27 cases (1999-2006).  JAVMA 239(1):114-121

SUMMARY: This was a retrospective case series which evaluated anesthetic protocols and complications in pot-bellied pigs.  Animals ranged in size (5.9-169kg), age (0.25-15 years) and sex (14F, 13 M).  Most animals (23) were anesthetized once, 3 were anesthetized twice, and 1 was anesthetized 3 times.  The cause for anesthesia varied for each case, and included OHE, castration, radiology or other diagnostics, oral or ocular exams, dentistry, mass removal, exploratory laparotomy, wound treatment, and removal of pendulous abdominal skin and fat.  Animals were premedicated with various agents, including butorphanol, atropine, and midazolam in combination with xylazine or medetomidine and a combination of telazol and butorphanol.  Anesthesia induction was accomplished with inhalation or injection of ketamine or propofol.  Anesthetic complications included hypoventilation (16/24), hypotension (16/25), hypothermia (15/31), bradycardia (9/32), and prolonged recovery time (7/32).  There were no anesthetic deaths.  Results concluded that age, weight, sex, duration of procedure, and anesthetic protocol did not affect the development of anesthetic complications.  The author concludes also that despite ketamine's poor reputation in pot-bellied pigs, this case series did not suggest that ketamine was an anesthetic liability.

QUESTIONS

1. 
T/F: Anesthetic complications are highly dependent upon the use of ketamine in pot-bellied pigs.

2. 
Which of the following is true about pot-bellied pigs?

a.
They have lower rectal temperatures than domestic pigs
b.
They have diurnal variations in body temperature 
c.
They have small ears and thicker skin than domestic pigs
d.
All of the above
3.
T/F: Transdermal administration of fentanyl in pigs results in consistent and reliable serum concentrations.
ANSWERS

1. 
F 

2. 
d 

3.
F

Horlen et al.  2008.  A field evaluation of mortality rate and growth performance in pigs vaccinated against porcine circovirus type 2.  JAVMA 232(6):906-912. 

Domain/Task: 1,1,2 - Management of Spontaneous and Experimentally Induced Diseases and Conditions, Prevent/Control spontaneous or unintended disease or condition
SUMMARY: Porcine circovirus disease (PCVD) is an economically important disease of US swine.  Porcine multi-systemic wasting syndrome (PMWS) and Porcine dermatitis and nephropathy syndrome (PDNS) are major syndromes of PCVD.  PCVD is now considered the third most important viral pathogen in US swine.  Landrace pigs, and males may be more susceptible.  The authors wanted to evaluate the effects of a commercial PCV2 vaccine on mortality rate and growth performance in a PCV2 infected herd.  Pigs in the vaccination group received the vaccine at 3 wks of age and then a second dose was administered 3 weeks after the first dose.  3 vaccinated pigs developed ataxia and weakness immediately after receiving the 2nd dose.  Overall mortality rate was significantly lower for vaccinated group, males had higher overall mortality rate.  Average daily gain was significantly higher for vaccinated pigs.  Market weight was significantly lower for control pigs.  Postmortem exam performed on 20 pigs, 8 of  those were positive for PCV2 capsid antigen in at least 1 tissue.  Antibody titers were higher among control pigs which suggested active infection.  Serum samples from control group had significantly more PCV2 DNA.  PCV2 vaccination significantly reduced mortality rate, increased average daily gain, and resulted in fewer lightweight pigs at marketing.  The decrease in mortality and viremia post vaccination suggests substantial cross protection.

QUESTIONS:

1.  
T or F:  Multifocal erythematous skin lesions and gross enlargement of the kidney with cortical petechiation are common findings in pigs with PDNS.

2.  
______________ is believed to be key in the pathogenesis of PCVD.

3. 
Recent cases of PCVD in the US and Canada are linked to the _______ genotype.

ANSWERS: 

1. 
True

2.  
Immunosuppression (exact mechanisms are unknown)

3.  
PCV2b (historically in US has been PCV2a and current vaccines target this genotype)

Bunner et al.  2007.  Prevalence and pattern of antimicrobial susceptibility in Escherichia coli isolated from pigs reared under antimicrobial-free and conventional production methods.  JAVMA 231(2):275-283.
Task 1 - Prevent, Diagnose, Control, and Treat Disease

SUMMARY: The FDA and the World Health Organization have suggested that the use of antimicrobial agents in animals and humans is the main risk factor for development of antimicrobial resistance.  Thirty-five antimicrobial-free and 60 conventional swine farms were involved in a one year cross-sectional study which objective was to determine and compare levels and patterns of antimicrobial resistance among Escherichia coli isolated from pigs on farms that did not use antimicrobial agents versus pigs produced under conventional methods.  

The study results demonstrated that conventional farms had significantly higher levels of resistance to ampicillin, sulfamethoxazole, tetracycline, and chloramphenicol as compared to antimicrobial-free farms.

The following resistances were observed:

· Resistance to ceftiofur in 2 conventional farms, none in antimicrobial-free farms

· Multiple resistance to streptomycin-tetracycline, sulfamethoxazole-tetracycline, and

· Kanamycin-streptomycin-sulfamethoxazole-tetracycline were observed in both conventional and antimicrobial free farms, with no significant differences between the two types of herd

However, this study does not demonstrate that cessation of antimicrobial use result in an immediate reduction in antimicrobial resistance in swine farms. Longer term study should be conducted to estimate the extent to which food animal production may be contributing to antimicrobial drug resistance. 

QUESTIONS (True or False):

1. 
T or F: resistance to ceftiofur was observed in 2 conventional farms, none in antimicrobial-free farms

2. 
T or F: multiple resistance to streptomycin-tetracycline were observed in both conventional and antimicrobial free farms, with no significant differences between the two types of herd

3. 
T or F: this study demonstrates that cessation of antimicrobial use result in an immediate reduction in antimicrobial resistance in swine farms

ANSWERS: 

1.
T

2.
T

3.
F

Marshall et al.  2007.  Results of a survey of owners of miniature swine to characterize husbandry practices affecting risks of foreign animal diseases.  JAVMA 230(5):702-707.  
Task 4 - Develop and Manage Animal Husbandry Programs/ K1 Species-specific husbandry considerations

SUMMARY: The objective of this study was to characterize husbandry practices that could affect the risks of foreign animal disease, specifically FMD, in miniature swine. An online survey of owners of miniature swine was conducted to obtain information about miniature pig and owner demographics; pig husbandry; movements of pigs; and pig contacts with humans, other miniature swine, and livestock. 12 states, 106 premises, and 317 miniature swine were represented in the survey. Swine are susceptible to many important foreign animal diseases, including FMD and classical swine fever. A major risk factor for introduction of foreign animal disease to pigs is through the practice of feeding improperly cooked food waste. Several outbreaks of foreign animal disease have been attributed to food waste feeding of swine including African swine fever, classical swine fever, and swine vesicular disease. 

More than a third (35%) of miniature swine owners also owned other livestock species. Regular contact with livestock species at other premises was reported by 13% of owners. More than a third of owners visited shows or fairs (39%) and club or association events (37%) where miniature swine were present. More than 40% of owners fed food waste to miniature swine. Approximately half (48%) of the veterinarians providing health care for miniature swine were in mixed-animal practice. Results of this study indicated that miniature swine kept as pets can be exposed, directly and indirectly, to feed and other livestock, potentially introducing, establishing, or spreading a foreign animal disease such as foot-and-mouth disease. In addition, the veterinary services and carcass disposal methods used by miniature swine owners may reduce the likelihood of sick or dead pigs undergoing ante- or postmortem examination by a veterinarian.

QUESTIONS:

1. Miniature pigs are susceptible to which of the following foreign animal diseases EXCEPT? 

a. Classical swine fever 

b. FMD 

c. African swine fever 

d. H5N1 avian influenza 

e. Swine are susceptible to all of the above foreign animal diseases 

2. 
What is the Genus and species of swine?

 

ANSWERS:
1. 
e
2. 
Sus scrofa domestica 

Tynes et al.  2007.  Human-directed aggression in miniature pet pigs.  JAVMA 230(3):385-389. 

Task 1, Animal behavior (13), primary species

Objective: This study was conducted to determine association between human-directed aggression and pig's gender, neutering status, age of acquisition, age of weaning, the presence of conspecies, or the presence of environmental enrichment objects. 

Background: Pigs frequently show aggressive behaviors toward other pigs, such as threatening head gestures, pushing, shoving, snapping and biting. Mixing unfamiliar pigs invariably involves aggression behavior; however, this behavior decreases within 24 hours as the pig establishes a social hierarchy.

Results:  The study selected 222 pet owner responses (Internet survey).  People who were not pig first owner were excluded. Human-directed aggression on at least one occasion was reported by 142 owners and 69 owners reported that they experienced frequent aggression (one or more aggression/month).  Aggressions were consisted of snapping, charging and biting the owner.  Results suggested that some degree of aggression is common in pet pigs irrespective of sex, neutering status, age of weaning or using enrichment toys.  However, the data suggested that the presence of a conspecific (another pig) can be expected to reduce the likelihood of human-directed aggression.

QUESTIONS:
1.
The human directed aggression includes all except

a.
Snapping

b.
Charging

c.
Spitting

d.
Biting

2.
Which of the following will reduce human-directed aggression in miniature pig?

a.
Neutering

b.
Presence of two pigs

c.
Age of weaning

d.
Gender

e.
None of the above

ANSWERS:
1.
c

2.
b

Dorr et al.  2007.  Epidemiologic assessment of porcine circovirus type 2 coinfection with other pathogens in swine.  JAVMA 230(2):244-250.

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

SUMMARY: Porcine circovirus type 2-associated disease is considered an emerging infectious disease in the United States swine industry.  PCV2 infections produce a variety of clinical signs affecting all body systems stemming from its immunomodulatory effects. While PCV2 is a primary cause of disease, clinical syndromes are commonly (up to 85-98% of cases) complicated and worsened by coinfection with other viral and bacterial pathogens.  This cross-sectional study determined important pathogens detected in coinfections with PCV2.  It also evaluated the life stages and production systems most common effected by PCV2-associated disease. Overall PCV2 positive pigs were more likely to have coinfections with Mycoplasma hyopneumoniae and swine influenza virus type 2 (SIV) in all age ranges and production systems. PCV2 positive pigs had more severe lung damage when coinfected with porcine reproductive and respiratory syndrome virus (PRRSV) and higher anti-PRRSV antibody titers. PRRSV is more likely to present in 3 week old PCV2 positive pigs than in PCV2 negative pigs, but this does not hold true as the pigs’ age and enter the 9 and 16 wk old age brackets.  Midrange S:P ratios for SIV H1N1 were significantly associated with PCV2 positive pigs.  Disease status of PCV2 positive pigs changed with age and type of production system. Coinfections and disease effects of  PCV2-associated disease were greatest in 3-site production systems. Transport-induced stress and exposure to pathogens at multiple facilities may contribute to the exacerbation of PCV2 associated disease in swine raised in 3-site production systems.  Early to late nursery phase pigs were most affected by PCV2 and coinfections with SIV, PRRSV and M. hyopneumoniae.

QUESTIONS:
1. 
True or False: PCV2 positive pigs were more likely to have swine influenza virus type A infections compared to PCV2 negative pigs.

2. 
Coinfections with M. hyopneumoniae, swine influenza virus and PRRSV in PCV2 positive pigs were likely to have the greatest effect in which of the following production systems:

a. 
1-site

b. 
2-site

c. 
3-site

d. 
4-site

3. 
Infection with porcine circovirus type 2 causes which of the following changes in peripheral blood counts:

a. 
Decreased lymphocytes

b. 
Decreased neutrophils

c. 
Increased monocytes

d. 
Both a & c

4. 
True or False: By 24 weeks of age, there is no significant difference in coinfection pathogens and other disease associated variables between PCV2 positive and PCV2 negative pigs.

ANSWERS:
1. 
True

2.  
c. 3-site production system

3.  
d. both a & c

4. 
True


Class and Bilkei.  2004.  Seroprevalence of antibodies against Lawsonia intracellularis among growing pigs raised in indoor versus outdoor units.  JAVMA 225(12):1905-1907. 

SUMMARY: The prevalence of infection by Lawsonia intracellularis in swine herds in the US was found to be 96% in one study. It is an important disease to keep in mind due to its consequences in the production facilities as well as in research. The clinical signs (poor growth rate, diarrhea, stunting of 6 to 16 week-old pigs (growing) and sudden death or bloody diarrhea) can be divided in two common clinical presentations : Porcine Intestinal Adenomatosis (growing pigs) and proliferative hemorrhagic enteropathy (finishing pigs). This study presents a serologic survey by IFA (testing IgG) on growing-finishing pigs housed indoor or outdoor. Piglets were born from seropositive gilts and tested at 4 week-intervals starting at 2 weeks of age. They found that production of IgG start after 6 weeks of age in both population reaching a high at 10 weeks. It then decreases faster in outdoor pigs than in indoor pigs to be completely eliminated by 18 weeks in outdoor whereas indoor pigs keep low percentage of IgG. Pigs are not routinely exposed to the organism in the farrowing crates, first exposed in the nursery or in the first days in the growing-finishing facilities. Indoor facilities induce re-exposure of  pigs.

Relevant comments to keep in mind: Historically, L. intracellularis was tested for on post-mortem exam by PCR on feces and tissues. With this method only animals with active lesions are excreting the bacteria at a sufficient level for detection (remember, shedding of L. intracellularis may be cyclical). On the contrary, IFA identifies only previous exposure to the organism not an active infection. There doesn't seem to be passively acquired antibodies in young pigs.

QUESTIONS:
1. 
What is the etiology of Porcine proliferative enteropathy ?

2. 
Is there passively acquired antibodies of L. intracellularis ?

3. 
When do pigs start producing IgG against intracellularis ?            

4. 
What are the signs of the infection by L. intracellularis ?               

5. 
What was the estimated prevalence rate of L. intracellularis in US swine herds ?

6. 
Differences between PCR and IFA methods detecting L. intracellularis ?

7. 
Pigs are more likely to be exposed and re-exposed to L. intracellularis when housed indoor . 

True or False.

ANSWERS:

1.
Lawsonia intracellularis

2.
No

3.
Between 6 and 10 weeks of age (nursery to growing-finishing)

4.
Poor growth rate, diarrhea, stunting of 6 to 16 week-old pigs (growing) and sudden death or bloody diarrhea

5.
96%

6.
PCR = active infection (attention to cyclical shedding possibility)


IFA = testing of previous exposure

7.
True

Snook et al.  2001.  Use of the subcutaneous abdominal vein for blood sampling and intravenous catheterization in potbellied pigs.  JAVMA 219(6):809-811.

  

SUMMARY: Potbellied pigs can be a diagnostic and therapeutic challenge to those who work with them infrequently.  Vascular access can be difficult for both blood sampling and IV administrations.  Traditionally accepted vascular access sites include the auricular veins, the anterior vena cava, coccygeal veins, jugular veins, cephalic veins and the orbital sinus.  Many of these sites have limitations in that they are difficult to access or sampling volumes are limited.  A technique had been described for sampling the subcutaneous abdominal vein in domestic swine.  This author has adapted the protocol to potbellied pigs.

 

The subcutaneous abdominal vein (cranial superficial epigastric vein) courses along the ventral portion of the abdomen and lies dorsolateral to the mammary chain in both male and female swine.  Pressured applied directly behind the elbow joint, along the thorax, will allow the vein to fill. The vein was accessed with 18, 20 and 22 gauge 1.5 inch needles directed at a 45 degree angle to the vein.  The pigs were not sedated for blood collection.  Some pigs were restrained in lateral recumbency while others tolerated the procedure while standing.    The vein was also successfully catheterized and routine intravenous injections were given. Repeated blood sampling was only partially successful.  

 

QUESTION:
1.  
Name 5 sites for vascular access in the potbellied pig.

 

ANSWER:

1.  
Subcutaneous abdominal vein, auricular vein, anterior vena cava, coccygeal vein, jugular vein, cephalic vein and orbital sinus

 

