Primary Species – Dog (2000-2003)

Campbell et al.  2003.  Postoperative hypoxemia and hypercapnia in healthy dogs undergoing routine ovariohysterectomy or castration.  JAVMA 222(3):330-336. 

20 healthy dogs were anesthetized with acepromazine, glycopyrolate, thiopental, and isoflurane.  The dogs were either spayed or neutered. Perioperative analgesia was provided via either butorphanol or hydromorphone.  Since opioid agonists are known to cause respiratory depression and hypercarbia the study aims to compare butorphanol, an opioid agonist-antagonist, with hydromorphone, a pure opioid agonist.  Arterial blood gas measurements were compared at 10 minutes, 30 minutes, 1 hour, 2 hour, 3 hour, and 4 hours after extubation.

Among dogs that received hydromorphone, the PaCO2 (arterial partial pressure of CO2) was significantly increased, compared with the preoperative value 10 and 30 minutes and 1,2, and 3 hours after extubation.  In contrast the PaCO2 was not significantly increased, compared with the preoperative value, any time after extubation in the dogs that received butorphanol. 
Among dogs that received hydromorphone the PaO2 was significantly decreased compared with the preoperative value, 30 minutes, 1 hour, and 2 hours after extubation.  Among dogs that received butorphanol, the PaO2 was significantly decreased only 30 minutes after extubation as compared to the preoperative value.

In conclusion, the authors determined that hydromorphone resulted in a transient mild decreased in PaCO2 postoperatively.  The administration of hydromorphone or butorphanol resulted in transient mild decreases in PaO2 postoperatively.  Because all changes that resulted postoperatively were only transient and mild the authors feel that routine postoperative O2 supplementation is not warranted in healthy dogs undergoing elective ovariohysterectomy or castration 
QUESTIONS: 

1.  
True or False?  Hydromorphone is a pure opioid agonist.

2.  
True or False?  Butorphanol is an opioid agonist-antagonist.

3.  
The Hydromorphone group had which of the following changes after extubation as compared to preoperative values?

a.  
A significant hypercarbia as compared to preoperative values

b.  
A significant hypoxemia as compared to preoperative values

c.  
Both a and b

d.  
None of the above

4.  
The Butorphanol group had which of the following changes following extubation as compared to preoperative values?

a.  
A significant hypercarbia as compared to preoperative values

b.  
A significant hypoxemia as compared to preoperative values

c.  
Both a and b

d.  
None of the above

5.  
True or False?  Results of this study support routine post-anesthetic administration of O2 in healthy dogs undergoing elective ovariohysterectomy or castration.

ANSWERS:
1.  
True 

2.  
True 

3.  
c 

4.  
b 

5.  
False 

Drobatz et al.  2003.  Evaluation of risk factors for bite wounds inflicted on caregivers by dogs and cats in a veterinary teaching hospital.  JAVMA 223(3):312-316.

SUMMARY: A case-control study was conducted to gather information over a one year 

period from caregivers that reported to have been bitten by either a dog or cat (case subjects, n=75) during animal interactions in a veterinary teaching hospital. Responses to a self-administered questionnaire were compared to those generated by two caregivers (control subjects, n=132) selected randomly for each case subject shortly after each bite wound was reported.

Results with statistical significance included:

· Case subjects were 2.4 times more likely to be interacting with cats than dogs.

· The risk of a dog or cat biting increased with age. For each 1 year increase in age, there was a 10% greater chance of biting.

· Individuals were most likely to be bitten by animals with a warning sign on the cage indicating the potential to bite.

· Dogs and cats that were difficult to handle were also more likely to be associated with the case subjects.

Other findings included:

· 93% of the bite wounds were on the hand, finger, or wrist.

· There were no statistically significant differences between case and control subjects with respect to gender, age, ethnicity, level of education, or years of experience.

· Despite exhibiting characteristics associated with the propensity to bite only 37 to 55% of these dogs or cats were muzzled by caregivers.

QUESTIONS:

1. 
True/False.  It is estimated that 4.7 million humans are bitten by animals annually with only 18% of those individuals bitten by dogs seeking medical attention.

2.  
In the general population bite wounds in children involve:

a.   Lower extremities

b.   Torso

c.   Head, face, and neck

d.   Wrist and hand

3. 
True/False.  Dogs and cats with characteristics traditionally associated with the propensity to bite are no more likely to bite than animals without these characteristics.

4.  
Compared to control subjects, case subjects were:

a.   More likely to have been interacting with animals they felt had little propensity to bite

b. 
More likely to feel they had a heavy work load and were rushed in their responsibilities

c.   Less likely to be interacting with dogs or cats that were aggressive, high strung, or anxious

d.   Less experienced in handling fractious animals in a teaching hospital setting

ANSWERS:

1.   True

2.   c. Head, face, and neck

3.   False

4. 
b. More likely to feel they had a heavy work load and were rushed in their responsibilities

Schwartz.  2003.  Separation anxiety syndrome in dogs and cats.  JAVMA 222(11):1526-1532. 

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

Primary Species - Dog       
Secondary Species - Cat

SUMMARY: Many species exhibit distress associated with separation from a preferred 

companion or group.  The term Separation Anxiety Syndrome (SAS) is used to describe the complexity and diversity of clinical and subclinical signs related to separation reactions in veterinary patients.  SAS in dogs and cats are emotional, behavioral, and physiologic responses that vary in intensity and clinical appearance.

Signs of this syndrome are seen primarily during an owner's absence.  Inappropriate elimination, vocalization, and destructiveness are three main categories of misbehavior.  Other less common signs include:  self-mutilation and aggressiveness.  Risk factors associated with this syndrome include:  history of traumatic separation, inexperience with being left alone, excessive greetings and prolonged departures by owners, changes in the owner's routine, etc.

Treatment should focus on managing clinical signs in the individual pet and consider the pet's needs for social interaction, intellectual stimulation, and exercise.  The addition of another pet may not be a solution to this problem.  This may even make the situation worse.  Behavior modification potentially combined with medication (e.g. psychoactive medication) is often necessary to treat SAS.

QUESTIONS:
1.  
Which is typically used when referring to veterinary patients who manifest stress with separation?

a.  
SSS                            
b.  
SAS                          
c.
SAD

d.
PTSD
2.  
Which is the following species do not develop Separation Anxiety Syndrome?

a.  
Dogs                          
b.  
Humans                     
c.
Cats

d.
All of the above

e.
None of the above
3.  
Which must be ruled out in older dogs/cats suspected of having SAS, due to overlapping features of disorders?

a.  
Urinary tract disease       

b.  
Renal 
c.
Cognitive dysfunction syndrome

d.
Hypothyroid disease

e.
None of the above
4.  
Which may not help a dog to circumvent signs of SAS?

a.
Behavior modification

b.
Long walk prior to departure

c.
Provision of chew toy filled with treats

d.
Addition of a new pet

e.
Behavior modification combined with medication

ANSWERS:   
1.  
b        
2.  
e          
3.  
c           
4.  
d

Mount et al.  2003.  Use of a test for proteins induced by vitamin K absence or antagonism in diagnosis of anticoagulant poisoning in dogs: 325 cases (1987-1997).  JAVMA 222(2):194-198.

SUMMARY: The objective of this article was to determine the usefulness of the test for protein induced by vitamin K absence or antagonism (PIVKA) to identify anticoagulant-poisoned dogs, compared with one-stage prothrombin time (OSPT) and activated partial thromboplastin time (APTT) tests.  The use of this assay has important potential diagnostic applications for a group of small animal poisons, anticoagulant rodenticides. The induced proteins of the PIVKA test are precursor proteins awaiting conversion to functional coagulation factors, which are continuously synthesized.  The PIVKA test is commercially available in a kit form that uses a thromboplastin that is less sensitive to factor deficiencies of the coagulation pathways than the one stage prothrombin time (OSPT) reagent.

Procedure: Dogs were grouped by primary clinical diagnosis as anticoagulant toxicosis (n=42); hepatic disease (n=41); disseminated intravascular coagulopathy (n=23); other blood related disorders (n=26); immune mediated disorders (n=23); and other chronic and acute diseases ranging from acute pancreatitis to renal failure (n=170).  Blood samples were collected and presence of PIVKA was determined by measuring time (seconds) of clot formation with a fibrometer. The reference interval was 15-18 seconds. The OSPT and APTT assays were performed with described methods. The reference ranges are 7.5 to 10.5 seconds for OSPT and 9 to 12 seconds for APTT.

Results: PIVKA tests with a 150-second critical value had greater than 98% specificity and greater than 90% sensitivity for diagnosis of anticoagulant poisoning versus greater than 99% specificity and greater than 79% sensitivity with a 300 second critical value.  Comparison of PIVKA values among diagnostic groups revealed significant differences between dogs with anticoagulant poisoning and all other groups.

Conclusions and Clinical Relevance: In this retrospective study, a greater diagnostic potential for PIVKA test was revealed, compared with OSPT and APTT tests.  The OSPT and APTT assays (which measure the functions of the extrinsic (OSPT), intrinsic (APTT) and common pathways) are the most routinely performed screening tests used to detect coagulation disorders in dogs and cats.  The OSPT and PIVKA detect alterations primarily in the extrinsic coagulation system, while the APTT is more sensitive to alterations in the intrinsic system.  
The selection of a diagnostic test is aided by evaluating the sensitivity and specificity of that test. Higher sensitivity implies ability to detect true positives (i.e. anticoagulant poisoning), whereas high specificity implies ability to detect true negatives (i.e. unaffected animals). The PIVKA test with a critical value of greater than or equal to 150 seconds had a higher sensitivity (90.5%) but essentially the same specificity (98.6%) as the test with a critical value of greater than or equal to 300 seconds (78.6% and 99.7%, respectively). This compares favorably with the results from OSPT testing, which yielded a lower sensitivity (83.3%) and specificity (97.2%), and with the APPT which yielded an even lower sensitivity (66.7%) and specificity (93.2%). On the basis of this information, the PIVKA test with a 150-second cutoff has the highest diagnostic potential. It is also diagnostically useful for distinguishing anticoagulant poisoning from other coagulopathies. Severe liver disease can cause false-positive results. Administration of vitamin K or early evaluation (within a few hours of ingesting anticoagulant) may cause false negative results. Dogs with PIVKA test values greater than 150 seconds and clinical signs of anticoagulant poisoning can confidently be considered to have anticoagulant poisoning because of the high test specificity and sensitivity.

QUESTIONS:

1. 
What does PIVKA stand for and how does the assay works?

2. 
What is the critical value of the PIVKA test to distinguish anticoagulant poisoning from other coagulopathies?

a. 
300 seconds

b. 
150 seconds

c. 
33 seconds

d. 
36 seconds.

3. 
What conditions can cause false-positive results?

a. 
Administration of Vitamin K

b. 
Administration of vitamin C

c. 
Severe liver disease

d. 
Severe Kidney disease

ANSWERS:
1. PIVKA Protein Induced by Vitamin K Absence or Antagonism. The induced proteins of the PIVKA test are precursor proteins awaiting conversion to functional coagulation factors, which are continuously synthesized.
2. b.

3. c.
Alabasan et al.  2003.  Effects of storage time and temperature on pH, specific gravity, and crystal formation in urine samples from dogs and cats. JAVMA 222(2):176-179.  

SUMMARY: The objective of the study is to determine effect of storage temperature and time on pH and specific gravity of and number and size of crystals in urine samples from dogs and cats.



Material and Methods: 31 dogs and 8 cats were used in this study. Fresh urine specimens were collected from each animal during 24 day period by cystocentesis, catheterization or spontaneous voiding. Each urine specimen was divided in to five aliquots of 2 to 5 mls. Samples were analyzed within 60 minutes of collection or after storage at room or refrigeration temperature 20 Vs 6oC for 6 or 24 hours.


Results: Crystals formed in samples from 11 of 39 (28%) animals. Calcium oxalate (CaOx) crystals formed in vitro in samples from 1 cat and 8 dogs. Magnesium ammonium phosphate (MAP) crystals formed in vitro in samples from 2 dogs. Compared with aliquots stored at room temperature, refrigeration increased the number and size of crystals that formed in vitro; however, the increase in number and size of MAP crystal in stored urine samples was not significant. Increased storage time and decreased storage temperature were associated with a significant increase in number of CaOx crystals formed. Greater number of crystals formed in urine aliquots stored for 24 hrs than in aliquots stored for 6 hrs. Storage time and temperature did not have a significant effect on pH or specific gravity.

Discussion and conclusion: The authors suggest that urine samples should be analyzed within 60 minutes of collection to minimize temperature and time dependant effects on an in vitro crystal formation. Presence of crystals observed in stored samples should be validated by reevaluation of fresh urine.

QUESTIONS: True or False
1.
In vitro changes in urine composition that develop after sample collection may promote formation of the same types of crystals that form in vivo.

2.
An unusual form of Calcium Oxalate crystal is typically seen in association with ethylene glycol toxicity.

3.
Storage time and temperature didn't have significant effect on pH or specific gravity.

ANSWERS:

1.
True
2.
True
3.
True

Gillespie et al.  2003.  Detection of Bartonella henselae and Bartonella clarridgeiae DNA in hepatic specimens from two dogs with hepatic disease.  JAVMA 222(1):47-51.

SUMMARY: Case reports of two dogs with liver disease.  The first dog had a prolonged 

history of recurrent fever, anorexia and weight loss with elevated hepatic enzymes on serum biochemistries.  Histology yielded pyogranulomatous inflammation of the liver.  No etiologic agents were revealed following cultures, special staining or serology.  IFA and PCR of fixed tissue revealed the presence of B. henselae.  The second dog was determined to have clin path abnormalities as part of a work up for anesthesia.  Liver biopsies revealed lymphocytic hepatitis with bridging fibrosis.  Staining and culture revealed no agents although copper levels were within toxic range.  PCR testing revealed B. clarridgeiae.  Both dogs responded initially to treatment but at approximately 1 year after diagnosis were euthanized due to advanced illness.

Bartonella species have been associated with a wide variety of granulomatous diseases in humans, including granulomatous hepatitis.  In dogs, Bartonella infections have been shown to cause granulomatous lymphadenitis, granulomatous rhinitis, peliosis hepatis and endocarditis.

QUESTION:

1.
What is the causative agent of cat scratch fever?

ANSWER:

1.
Bartonella henselae

Neto et al.  2002.  Comparison of a sidestream capnograph and a mainstream capnograph in mechanically ventilated dogs.  JAVMA 221(11):1582-1585. 

SUMMARY: Six dogs were used in this study to compare the accuracy of End tidal 

CO2 measurements from a side stream capnograph to those of a mainstream capnograph.  Accuracy of the end-tidal CO2 measurements was determined by comparing both side stream and mainstream values to the arterial PCO2.  Variations in PaCO2were created by inducing periods of hyperventilation, hypoventilation and standard ventilation in the six dogs, as the minute volume was changed on the six mechanically ventilated dogs. 

Findings: Both capnograph methods correlated well to PaCO2 values.  Mainstream capnography is slightly more accurate than sidestream method.  Both methods inaccurately reflect the severity of hypoventilation compared to PaCO2 when PaCO2 is greater than 60mmHg.

QUESTIONS:

1. 
What is the value of monitoring end-tidal CO2?
2. 
What is the difference between mainstream and sidestream capnographs?

3. 
T or F, in an anesthetized patient breathing 100% oxygen, capnography can reflect complete respiratory arrest sooner than pulse oximetry?

4. 
T or F, values of ETCO2 are 2 to 5 mm Hg less than values of PaCO2

5. 
Why might the ETCO2 value of sidestream capnographs be falsely lower than that of mainstream capnographs?

ANSWERS:

1. 
ETCO2 is a non-invasive way to monitor the anesthetized patience's ventilation status, and approximate the PaCO2.  This can be particularly useful in situations where arterial lines cannot be placed.

2. 
Mainstream capnographs utilize in-line CO2 sensors that are directly in the airway stream, between the patient’s endotracheal tube and the ventilator breathing circuit.  Sidestream technology collects airway gas samples from the breathing circuit at a constant rate of 50-200mL/min, into an infrared sensor located in a remote monitoring device.  The airway gas for the sidestream method is either aspired through a tubing system that is connected at the junction of the endotracheal tube and the breathing circuit, or the tubing system is placed at the distal end of the endotracheal tube near the carina. 

3. 
True-Decreases in hemoglobin saturation are delayed after a period of hyperoxia.

4. 
True- ETCO2 measurements are decreased by the dilutional affect of physiologic dead space (alveoli that are ventilated but not perfused) and anatomic dead space.

5.  
ETCO2 values in sidestream capnographs are lower than mainstream due to the dilution of airway gas samples by fresh gas from the breathing circuit.

Rawlings et al.  2002.  Prospective evaluation of laparoscopic-assisted gastropexy in dogs susceptible to gastric dilatation.  JAVMA 221(11):1576-1581.

SUMMARY: The purpose of the study presented here was to determine the usefulness and long term outcome of laparoscopic-assisted gastropexy in the prevention of GDV (Gastric Dilatation Volvulus) in client owned dogs that were susceptible to gastric dilatation and to evaluate use of laparoscopy to correct GDV. The selection of the 23 client owned large-breed dogs susceptible to gastric dilatation were selected on the basis for their propensity for GVD as indicated by a history of treatment of gastric dilatation observed by the owner, or a family history of gastric dilatation. A complete physical examination, CBC determination, serum biochemical analysis and urinalysis were performed. Ten clinically normal dogs were used to evaluate the normal ultrasonographic appearance of the stomach in relation to the abdominal wall. During the laparoscopic-assisted gastropexy technique, laparoscopy was used to identify the pyloric antrum and retrieve it through the abdominal wall. A laparoscopic Babcock forceps was used to grasp and withdraw the pyloric antrum through the paramedian trocar site. The trocar site was extended and the pyloric antrum partially exteriorized. The seromuscular layer was incised down to the submucosa for 3 to 4 cm in a longitudinal direction, midway between the mesenteric and antimesenteric sides of the pyloric antrum and then sutured to the transversus abdominus muscle in the cranial portion of the extended trocar incision. The oblique muscles were closed over the gastropexy site, and the subcutaneous tissue and skin were closed in separate layers. 
POST OPERATIVE EVALUATIONS: The dogs were evaluated at 1 week after surgery for suture removal, and the client was asked about feeding, eating and drinking habits or any complication after surgery. Telephone calls were made at 1 and 6 months after surgery. Questions included whether the dogs had signs of gastric dilatation or had received treatment for gastric dilatation. At 1 year after surgery evaluation, a history in relation to GDV was obtained for each dog. Examination included CBC, serum biochemical analyses and abdominal ultrasonography. The ultrasonographic findings were compared with those of 10 clinically normal dogs that had not had gastropexy. 
RESULTS: None of the dogs had substantial post operative problems that could be attributed to surgery. The only complication was associated with delayed reactions that developed around the suture that attached the stomach to the abdominal wall. Long-term efficacy- None of the dogs developed GVD or received veterinary care for gastric dilatation or other gastrointestinal tract problems during the monitored time which lasted for up to 3,5 years after gastropexy. At least 12 of the 15 dogs that had a history of gastric dilatation or signs of gastrointestinal tract disease before gastropexy improved after gastropexy. 1 dog continued to have gastric dilatation 3 or 4 times per month, with clinical signs that were reported by the owner as resolving following metoclopramide treatment. 20 dogs were examined ultrasonographically and they all had an intact attachment. 
CONCLUSIONS AND CLINICAL RELEVANCE: Laparoscopic assisted gastropexy resulted in a persistent attachment between the stomach and the abdominal wall, an absence of GDV development and few complications. Dogs with a high probability for development of GDV should be considered candidates for minimally invasive gastropexy. The adhesion that forms after laparoscopic-assisted gastropexy has mature and abundant fibroplasia, indicating a strong scar. This technique also results in normal gastric function and minimal adverse reactions.

QUESTIONS

1. 
Which dogs are prone to GDV and what are the clinical signs associated? 

2. 
When laparoscopy is being performed in a dog with GDV what may be reasons to convert to an open procedure?

ANSWERS:

1. 
Large-breed dogs (Great Swiss Mountain dogs, Great Danes, Coonhound) with factors that include: overeating (in a vigorous gulping manner), drinking a large amount of water, pica, postprandial activity and excitement and delayed gastric emptying time. The signs are non-productive retching, abdominal pain, abdominal distention, pacing, and excessive salivation. 

2. 
Severe gastric wall injury or splenic thrombosis.
Lemke et al.  2002.  Effects of preoperative administration of ketoprofen on anesthetic requirements and signs of postoperative pain in dogs undergoing elective ovariohysterectomy.  JAVMA 221(9):1268-1275.  

SUMMARY: Ketoprofen, a nonsteroidal anti-inflammatory analgesic (NSAIA), is a nonspecific, reversible cyclooxygenase (COX) inhibitor with 0.232 Cox-1 to Cox-2 selectivity ratio in canine cells in vitro. It has a marked central analgesic effect and greater efficacy compared to other NSAIDs in humans. Ketoprofen has been shown to reduce postoperative pain in dogs at 2 mg/kg IM postoperatively undergoing orthopedic procedures and at 2mg/kg SC or IV preoperatively it reduces opioid requirements and pain scores from 12 hrs (for orthopedic procedures) to 20 hrs(for abdominal procedures) postoperatively. 
This study compared the effects of ketoprofen at 2 mg/kg IM given 1 hour prior to anesthesia induction for ovariohysterectomies.  22 healthy bitches with an age mean of 10 months underwent ovariohysterectomies.  All animals were sedated with glycopyrulate, acepromazine and butorphenol IM half hour prior to induction of anesthesia.  Anesthesia was induced with IV thiopental and maintained with isoflurane. IV butorphanol was given 15 minutes prior to the end of the surgery.  All ovariohysterectomies were performed by single experienced surgeon. 
Pain was scored postoperatively with an objective behavior (OB) and numerical pain (NP) scoring systems. The NP system (0-100; 0=no pain) showed no significant difference between the groups.  OB system which scored posture, mentation, vocalization and movement showed significantly increased behavior at 4 and 6 hours postoperatively in the ketoprofen group.  
This suggests that ketoprofen provided efficient pain relief postoperatively and that OB scoring might be more sensitive in comparison to the NP scoring system.  This study also has shown that ketoprofen did not reduce thiopental and isoflurane requirements during elective abdominal surgery.  Preoperative ketoprofen administration did not alter physiological variables during and postoperatively (heart rate, respiratory rate, MAP, PETCO2, and intraoperative blood pressure) suggesting that anesthesia was sufficient in both groups.   
QUESTIONS:
1.
Ketoprofen is a selective COX-1 inhibitor

a.
True

b.
False

2.
Ketoprofen is a poor nonsteroidal anti-inflammatory analgesic

a.
True

b.
False

3.
Numerical Pain (NP) scoring system is more sensitive then Objective Behavior (OB) pain scoring system

a.
True

b.
False

ANSWERS:
1.
b

2.
b

3.
b

Troncy et al.  2002.  Results of preemptive epidural administration of morphine with or without bupivacaine in dogs and cats undergoing surgery: 265 cases (1997-1999).  JAVMA 221(5):666-672.

SUMMARY: In this retrospective study the authors examined the prevalence of adverse effects associated with epidural administration in cats and dogs and evaluated the effects epidural administration had on post-operative pain severity and clinical outcome.  The study involved the records of 242 dogs and 23 cats that underwent surgery and received epidurals of either morphine alone or morphine in combination with bupivacaine.  Some advantages of epidural administration include a reduced need for additional anesthetics, improved hemodynamic function and enhanced muscular relaxation.  Adverse events previously reported in the veterinary literature include respiratory paralysis, epidural abscess formation, pruritis and urinary retention reported in the dog.  Adverse events reported in the human literature include nausea and vomiting, inflammation at the catheter site, cardiovascular and respiratory depression and pruritis.

In examining the records of the dogs and cats seen at two veterinary teaching hospitals, the authors specifically evaluated the effects of epidural administration by noting the delivered fraction of isoflurane used during surgery and by using a scoring system for behavioral changes post-operatively.  The authors also noted whether animals required additional analgesia within the first 2 days post-op.  Adverse effects that were evaluated included respiratory depression and cardiovascular depression during and after surgery and vomiting, pruritis, catheter complications and delayed hair growth at the catheter site post-operatively.

The results showed that epidural administration resulted in decreased isoflurane administration and significantly longer duration of analgesia. Adverse effects that were reported in dogs included respiratory depression (7.1% - morphine + bupivacaine, 26% - morphine only); cardiovascular depression (9.1% morphine + bupivacaine, 4.3% morphine only); urinary retention (3%) and pruritis (2%).  In cats, urinary retention was reported in 9% of the cases.

The authors conclude that epidural administration of morphine with or without bupivacaine is a safe and effective method of analgesia administration.

QUESTIONS:
1.
True or False:  Synergism of opioids and local anesthetics has been demonstrated in previous studies.

2.
Name 3 common adverse events that occur as a result of epidural (morphine +/- bupivacaine) administration.

3.
True or False:  the administration of epidural morphine+/- bupivacaine results in an increase in the delivered fraction of isoflurane intra-operatively

ANSWERS:
1.
True.  The mechanism is believed to be due to interaction with the opioid receptors or decreased efferent nociceptive transmission which facilitates the action of opioid drugs.

2.
Respiratory depression, cardiovascular depression, pruritis, urinary retention

3.
False.  The use of epidural morphine +/- bupivacaine resulted in a decrease in the delivered fraction of isoflurane during surgery.

Gonzalez et al.  2002.  Measurement of body temperature by use of auricular thermometers versus rectal thermometers in dogs with otitis externa.  JAVMA 221(3):378-380.

SUMMARY: The purpose of the study reported here was to determine whether auricular inflammation, infection and drainage significantly affected the readings obtained with the veterinary auricular thermometer in dogs. 
Animals: 100 client-owned dogs. 50 with and 50 without clinical evidence of otitis externa. From the 50 dogs with otitis, each ear was evaluated individually. Of the 100 ears, 53 were classified as having mild, 34 as having moderate and 10 as having severe otitis externa. 3 dogs were affected in only 1 ear and had no clinical or cytological evidence of otitis in the contralateral ear. The results from 97 ears were used for statistical purposes. 
Objective: To compare measurements of body temperature obtained with auricular thermometers versus rectal thermometers in dogs with otitis externa. Both right and left auricular temperature readings were compared to rectal readings before and after ear manipulation. Temperature readings were compared on the basis of severity of otitis externa. 2 groups (moderate and severe) were combined for statistical purposes. Mean temperatures for the mild (n=53) and moderate-severe groups (44) were 102.2 F (+/- 1.043 F) and 102.4 F (+/- 0.893 F), respectively. Significant differences were not detected between the mild and moderate-severe otitis groups. (P= 0.094) 
Conclusions and Clinical Relevance: Auricular temperature readings obtained by use of an auricular thermometer in dogs with otitis externa are accurate measurements of body temperature, compared with the rectal temperature measurements. Temperature measurements are reliable before and after examination of the ear canal. Knowing that auricular thermometry is accurate in dogs with otitis is important, because otitis is a common medical problem in dogs. Also, there are situations in which a rectal temperature measurement is contraindicated, such as in animals with rectal lesions or animals that become aggressive when the hind end is manipulated. on the basis of results of this study, temperatures can be assessed with confidence by use of auricular thermometry in dogs with mild to moderate otitis externa. However, most dogs in this study had no extra-auricular conditions that caused an increase or decrease in body temperature. 
Further work is necessary to assess the accuracy of auricular temperatures in other species with and without ear lesions, in febrile and hypothermic animals that have otitis, and in animals without tympanic membranes.

QUESTIONS:

1. 
Did the auricular inflammation, infection and drainage of those dogs with otitis, significantly affected the readings obtained with the veterinary auricular thermometer vs. the rectal thermometer? 

2. 
What is the difference between human and veterinary auricular thermometers?

ANSWERS”

1. 
No. The data revealed that there were no significant differences. 

2.
The human auricular thermometers are designed on the basis of human ear canals whereas veterinary auricular thermometers have a small probe and an angle that allows better placement for access of the tympanum in dog and cat ears.

Hellyer.  2002.  Treatment of pain in dogs and cats.  JAVMA 221(2):212-215.

SUMMARY: This article provides a brief overview of some of the exciting advances that have occurred in the treatment of pain in dogs and cats as well as some of the existing barriers that hinder the treatment of pain by veterinarians. Creating an environment in which animal pain is consistently and seriously addressed will take the efforts of numerous groups with interests in veterinary medicine. The American College of Veterinary Anesthesiologists (ACVA) has acknowledged that the prevention and alleviation of pain in animals is a central guiding principle of practice. Some specific suggestions for improving pain management included the following: 

1. 
The AVMA has recently adopted a position statement on the treatment of pain in animals. "The AVMA believes that animal pain and suffering are clinically important conditions that adversely affect an animal's quality of life. Drugs, techniques or husbandry methods used to prevent and control pain must be tailored to individual animals and should be based, in part, on the species, breed, age, procedure performed, degree of tissue trauma, individual behavioral characteristics, degree of pain and health status." This is a good start. If we consider pain management to be part of practicing good medicine, this should become second nature for all veterinarians. 

2. 
There exists a need for the faculties at the colleges of veterinary medicine to uniformly embrace a philosophy of providing the best pain management and medical care possible for the animals treated at the veterinary teaching hospitals. Adopting a philosophy in which pain is considered the fourth vital sign (temperature, pulse, respiration, pain) will help to instill the importance of pain in everyone involved in veterinary teaching programs. 

3. 
The AAHA is commended for discussing the organization's role in promoting effective pain management in its participating clinics. Strongly endorsing a philosophy that pain management is good medicine will go a long way toward elevating the quality of care in private veterinary practice. 

4.
The various humane societies that function nationally and internationally to improve the treatment and life of animals are commended for their tireless efforts. However, they need to ensure that all animals under their care, whether being treated for trauma or undergoing surgical procedures, are provided adequate analgesia. If an organization is willing and able to pay for elective surgical procedures, they should also be prepared to pay for adequate pain relief following those surgeries. 

5. 
There exists a need for allocation of private, federal, state and university funds to research in the area of pain management in animals. There is no doubt that research into the clinical management of emotional and physical pain is needed. Further research needs to be performed on the various analgesic drugs currently available, as well as the new ones as they become available. Current data is limited and much of it, anecdotal. 

6. 
It is imperative that the Federal Drug Enforcement Administration and State Pharmacy boards work with veterinarians to decrease the burden and fear factor of administering and prescribing controlled (scheduled) drugs for dogs and cats in pain. Animals that are moderately to severely painful usually require a course of opioid analgesics to control pain and the process of obtaining, using and prescribing these drugs for legitimate purposes should not be associated with undue burden. 

7. 
Pet owners need to be advocates for their pets to ensure that pain control is part of their overall treatment following an injury or surgery. They should be willing to have open discussions with their veterinarians concerning the degree of pain their animal is experiencing and the steps being taken to alleviate that pain. Clients need to recognize that good quality medical care costs. Although price will always be an important factor in the delivery of veterinary care, clients need to be aware of the fact that the lowest price is not always the best deal for their pets.

QUESTIONS:

1. 
The philosophy that will be adopted in order to instill the importance of pain in the Veterinary teaching programs included: 

a. 
Assess pain only after any surgical procedure. 

b. 
Consider pain the fourth vital sign. 

c. 
Assess vital signs (temperature, pulse and respiration) after the surgical procedure. 

2. 
From the groups with interests in the awareness and treatment of pain in Veterinary Medicine, which will be the one working towards elevating the quality of care in private veterinary practice? 

a. 
ACVA 

b. 
AWA 

c. 
AAHA

ANSWERS:

1. 
b 
2. 
c

Wagner et al.  2002.  Use of low doses of ketamine administered by constant rate infusion as an adjunct for postoperative analgesia in dogs.  JAVMA 221(1):72-75.

SUMMARY: The 2 classes of drugs most often used in dogs for post-operative pain are opioids and NSAIDs.  Each of these classes has disadvantages which limit their usage.  Ketamine has recently been given attention in the human literature for its analgesic properties.  Ketamine is a noncompetitive antagonist at N-methyl D-aspartate (NMDA) receptors in the spinal cord that are responsible for wind-up (exaggerated painful response to relatively innocuous stimuli).  

The purpose of this study was to compare pain scores and behavior in dogs with and without a low-dose ketamine infusion added to the usual perioperative management.  27 dogs that were undergoing forelimb amputation were studied.  The induction regimen included glycopyrrolate, morphine, propofol and isoflurane.  Intraoperatively the animals received a constant rate infusion of either ketamine or saline in addition to isoflurane. The study was blinded to the anesthetists and assistants.  The infusions were continued until 18 hours post-operatively.  Additional post-operative analgesia was provided by fentanyl.  If deemed clinically necessary, other adjunct agents were given (xylazine, metdetomidine, acepromazine and fentanyl).  Pain scores were obtained pre-operatively as well as 0,1,2,3,4,12, and 18 hours post-operatively. Following discharge from the hospital, owners evaluated the dogs for various behavior traits.  

Dogs in the ketamine group had significantly lower pain scores than dogs in the saline group at 12 and 18 hours.  The ketamine dogs also had significantly better scores for personality, demeanor and activity on the third post-operative day   than the saline dogs.  There was no significant difference between the two groups in appetite and wound soreness scores.

It should be noted that the ketamine dosages used were the same as those reported in the literature for human cases.  These dosages might not be the most efficacious dosages for this species.

QUESTIONS:

1.  
Side effects of opioids include:

a.  
Dysphoria

b.  
Respiratory depression

c.  
Renal toxicity

d.  
a and b

e.  
All of the above

2.  
Side effects of NSAIDS include:

a.  
Gastrointestinal toxicity

b.  
Hallucinations

c.  
Respiratory depression

d.  
All of the above

3.  
Ketamine is a (competitive/noncompetitive) antagonist at the _____ receptors in the spinal cord.

4.  
Ketamine:

a.  
Is a significant cardiovascular depressant

b.  
Abolishes laryngeal reflexes

c.  
Prevents wind-up

d.  
Has no pscyhotomimetic effects

5.  
T/F:  Ketamine is not recommended as a primary analgesic, but as an adjunct to morphine or fentanyl.

ANSWERS:

1.  
d

2.  
a

3.  
Noncompetitive, NMDA

4.  
c

5.  
T

Cave et al.  2002.  Evaluation of a routine diagnostic fecal panel for dogs with diarrhea.  JAVMA 221(1):52-59.

SUMMARY: The objective of this retrospective study was to assess the diagnostic yield of a routine fecal panel and determine whether Clostridium perfringens or C. difficile toxin production is associated with acute hemorrhagic diarrheal syndrome (AHDS) in dogs.  The value of indiscriminate bacteriologic culture of feces in human patients has been examined and found to be generally low.  The organisms most commonly considered to be causes of bacterial-associated diarrhea in dogs are Salmonella, Campylobacter, Clostridium perfringens and C difficile.  Interpretation of routine bacteriologic culture for these organisms is problematic because all of these organisms are opportunistic pathogens and have been frequently isolated from the feces of clinically normal dogs.  Medical records were reviewed for results of culture for C difficile, Campylobacter and Salmonella; C perfringens fecal enterotoxin (CPE) assay via ELISA or reverse passive latex agglutination (RPLA) assay; fecal endospore enumeration; C difficile toxin A assay and parasite evaluation.  Results of this study reveal the association between C perfringens enterotoxin and C difficile toxin A as identified by ELISA and clinical AHDS in dogs.  This study did not find any evidence supporting the association between prior antimicrobial exposure and development of Clostridium-associated disease in dogs.  The prevalence of Salmonella was very low in this study and not identified as a significant pathogen.  The finding of a higher prevalence of Campylobacter in dogs with normal feces than those with diarrhea clouds the issue of the association of this organism with canine diarrhea.  On the basis of results of this study, the diagnostic value of indiscriminate bacteriologic culture of feces and toxin assessment in dogs with diarrhea appears low. 

QUESTIONS: 

1.  
The organisms most commonly considered to be causes of bacterial-associated diarrhea in dogs are:

2.  
Features attributed to large intestinal diarrhea include:

a.  
Melena 

b.  
Lack of tenesmus

c.  
Dyschezia 

d.  
<5 defecations/24 hrs.

3.  
Features attributed to small intestinal diarrhea include;

a.  
Lack of tenesmus

b.  
Increased fecal mucus

c.  
Defecation frequency > 5 defecations/24 hrs

d.  
Hematochezia

4.  
T/F:  In equine and human patients, beta-lactams and lincosamides have most frequently been associated with antimicrobial-induced clostridial

enteritis. 

ANSWERS: 

1.  
Salmonella, Campylobacter, Clostridium perfringens, C. difficile

2.  
c
3.  
a
4.  
T
Lemke et al.  2002.  Effects of preoperative administration of ketoprofen on whole blood platelet aggregation, buccal mucosal bleeding time, and hematologic indices in dogs undergoing elective ovariohysterectomy.  JAVMA 220(12):1818-1821.

SUMMARY: Ketoprofen is a nonsteroidal anti-inflammatory analgesic (NSAIA) which inhibits the activity of cyclooxygenase (COX) 1 at lower concentration than COX-2 and has a COX-1:COX-2 selectivity ration of 0:23.  Inhibition of COX-1 decreases formation of thrombaxane A2 and platelet aggregation. This study was performed to determine the effect of ketoprofen on whole blood platelet aggregation and buccal mucosal bleeding time during and after ovariohysterectomy (OVH).

Ketoprofen was administered intramuscularly at a dose of 2 mg/kg to 11 dogs one hour prior to anesthesia.  A 0.9% NaCl solution was administered intravenously 60 minutes before sedation with glycopyrrolate, acepromazine, buterphanol.  Anesthesia was induced with thiopental and maintained with isoflurane.  Butorphanol was given 15 minutes before the end of the surgery.  Measurements of whole blood platelet aggregation (WBPA) were performed before, during and 0 and 24 hrs after surgery.  Buccal mucosal bleeding time (BMBT) was measured before surgery and after surgery at 0, 12 and 24 hours.

Platelet aggregation was significantly decreased in dogs given ketoprofen at 0 and 24 hours post surgically. BMBT did not differ significantly between control and ketoprofen groups.  Hematocrit, hemoglobin concentration and erythrocytes counts were significantly decreased after surgery in both groups versus pre-operative values.

These results differ from results reported from administration of ketoprofen given for orthopedic surgery where the BMBT was decreased post surgically. These results show that ketoprofen can be administered to healthy dogs prior to overiohysterectomies but dogs must be monitored for bleeding problems before and after surgery. Two important effects of ketoprofen and other NSAIA must be addressed. First, the effect of NSAIA may interfere with renal blood flow and renal tubular function if blood volume is reduced. Prostaglandins maintain renal blood flow during periods of hypotension and hypovolemia, and NSAIA interferes with prostaglandin synthesis. In addition, it has not been shown that ketoprofen provides better analgesia when being administered prior to surgery versus post-operatively. 

QUESTIONS:
1.
Ketoprofen administered prior to overiohysterectomy decreases BMBT post surgically

A.
True

B.
False

2.
Ketoprofen is a COX-1 selective inhibitor

A.
True

B.
False

3.
Ketoprofen administered prior to orthopedic surgery decreases BMBT post surgically 

A.
True

B.
False

ANSWERS:
1.
False

2.
False

3.
True

Gilberto et al.  2002.  Use of three infusion pumps for postoperative administration of buprenorphine or morphine in dogs.  JAVMA 220(11):1655-1660.

SUMMARY: The use of three different types of infusion pumps for the delivery of postoperative analgesia was investigated.  Either buprenorphine (an opioid partial agonist) or morphine (an opioid agonist) was used for analgesia.  One was an implantable osmotic pump to deliver buprenorphine subcutaneously, one a preset disposable infusion pump to deliver morphine subcutaneously and the other was a programmable infusion pump to deliver buprenorphine intra-arterially

Fifty percent of the dogs undergoing analgesia with the latter two methods demonstrated no postoperative pain for 72 hours post-surgery.  All other dogs exhibited signs of mild pain, particularly in relation to pressure applied to vascular access ports.  While each method appeared to work, each differed in the time and cost involved.  Use of osmotic pumps was considered to be the least successful, involving labor to insert up to four individual pumps with minimal analgesia.  The most consistent analgesia was provided by the programmable infusion pump which also provided the least wastage of medication.  This method however was the most expensive.  Each method was compared in terms of advantages and disadvantages.

QUESTIONS:

1. 
What would be the advantage of using infusion pumps for postoperative analgesia administration?

2. 
What is an advantage and disadvantage of using buprenorphine for analgesia?

ANSWERS:

1. 
Continuous infusion of analgesics should result in less stress for animals due to decreased handling and fewer injections.  Advantages also include steady state of analgesia and decreased personnel needs.

2. 
Advantage is long duration of action (estimate 6-12 hours).  Disadvantage is that it may not provide full analgesic effects for severe pain due to its being a partial agonist.  Buprenorphine also exhibits a ceiling effect, where once mu receptors are saturated further administration does not result in additional analgesia.

Gobello et al.  2002.  Use of cabergoline to treat primary and secondary anestrus in dogs.  JAVMA 220(11):1653-1654.

SUMMARY: A total of 6 dogs were treated with the dopamine agonist cabergoline to induce estrus. Two dogs were considered to have primary anestrus (failure to come into estrus by 18-24 months of age), while the remaining four dogs had been diagnosed with secondary anestrus (lack of an estrus cycle within 12 months of the preceding estrus).  Many different protocols have been previously used to induce estrus in bitches, primarily using various combinations of gonadotrophic hormones or synthetic GNRH peptides, but none have been consistent in induction abilities.  While cabergoline is a dopaminergic agonist and binds to D2 receptors in both the hypothalamus and pituitary gland, the exact mechanism of action remains unknown.  Duration of treatment ranged from 4 to 34 days with a mean of 16 days.  Dogs with secondary anestrus responded faster than dogs with primary anestrus overall.  Drug was administered orally in food which was felt to decrease adverse GI tract side effects.  All six dogs exhibited a normal estrus (as determined by vaginal cytology) and ovulated (as determined by progesterone levels 3 weeks after onset of estrus).  Five of the six bitches were bred with normal litters whelped.  One dog with dermatitis secondary to vulvar hypoplasia had the pathology resolved after the vulva increased in size with estrus.

No questions.

Kealy et al.  2002.  Effects of diet restriction on life span and age-related changes in dogs.  JAVMA 220(9):1315-1320.  

SUMMARY:

BLUF (bottom line up front) - Labrador retrievers were paired and fed either ad lib (1st 3 years) changing to a 62.1 Kcal of metabolizable energy/kg age-appropriate body weight (= controlled feeding group) or at 75% of the ad lib/controlled amount of their paired feeding partner (= restricted feeding group). The mean life span and time to onset of chronic disease (primarily osteoarthritis) were significantly longer in the food restricted animals than in the controlled feeding animals.

OBJECTIVE: To evaluate the effects of 25% diet restriction on life span of dogs and on markers of aging.

DESIGN: Paired feeding study.

ANIMALS: 48 Labrador Retrievers.

PROCEDURES: Dogs were paired, and 1 dog in each pair was fed 25% less food than its pair-mate from 8 weeks of age until death. Serum biochemical analyses were performed, body condition was scored, and body composition was measured annually until 12 years of age. Age at onset of chronic disease and median (age when 50% of the dogs were deceased) and maximum (age when 90% of the dogs were deceased) life spans were evaluated.

RESULTS: Compared with control dogs, food-restricted dogs weighed less and had lower body fat content and lower serum triglycerides, triiodothyronine, insulin, and glucose concentrations. Median life span was significantly longer for dogs in which food was restricted. The onset of clinical signs of chronic disease generally was delayed for food-restricted dogs.

CONCLUSIONS AND CLINICAL RELEVANCE: Results suggest that 25% restriction in food intake increased median life span and delayed the onset of signs of chronic disease in these dogs.

Materials, Methods and Results: An extension of a previous 2-year study examining the effect of 25% food restriction on development of orthopedic disease in Labrador Retrievers. This involved pair feeding, in which one dog in each pair was fed ad lib, and the other dog was fed 75% of that amount. All animals received the same formula. Diet was adjusted in two ways at 3.25 years old - 1) animals were switched from a growth formula diet (27% protein) to an adult formula diet (21% protein) and 2) the previously ad lib-fed dogs were fed an amount calculated by estimating the ideal body weight for each dog based on skeletal size in reference to other dogs of the same breed, at a level of 62.1 Kcal of metabolizable energy (ME)/kg of estimated ideal body weight. These dogs were referred to as "controlled feeding dogs". The restricted-feeding  animals were then fed 25% less than their pair-mate.

Animals were weighed weekly as puppies, periodically as adolescents and weekly as adults. Starting at 6 years old, body condition scoring (1-9 scale) was assessed annually, as was lean body mass, body fat mass and bone mass. Certain clinical chemistry tests were performed annually. Daily health monitoring was carried out and appropriate therapeutic intervention was performed when needed.

46 of 48 dogs were eventually euthanized for humane reasons.

Median life span (when 50% of the dogs were deceased)was 11.2 years for the controlled feeding dogs and 13.0 years for the restricted-feeding dogs. No signs of nutritional deficiency (e.g. progressive weight loss, general or specific clinical signs of a nutrient deficit) occurred during the study. Body weight increased in both groups through the first 3.25 years, then decreased initially after the feeding regimen adjustments before becoming stabilized. Mean body weight of restricted-feeding dogs averaged 26% lower than mean body weight of their pair-mates. Mean body condition scored during the period from 6 to 12 years was 6.7 +/- 0.19 for controlled-feeding dogs, and 4.6 +/- 0.19 for the restricted-feeding group.

Clinical pathology: A variety of chronic diseases developed in both groups, including osteoarthritis (43 dogs). Other diseases (in decreasing order) included mammary neoplasia, non-mammary neoplasia, recurring skin disease, hepatic disease cystic endometrial hyperplasia, pyometra or recurring severe pseudopregnancy, hypothyroidism and seizures. Onset for osteoarthritis was 6.8 to 12.9 years in controlled-feeding dogs and 7.9 - 14.1 in restricted-feeding dogs. Age to which 50% of the dogs survived without requiring long-term treatment for osteoarthritis was 10.3 years for the controlled-feeding group and 13.3 years for the restricted-feeding group.

Discussion: Diet restriction significantly increased median life span in feeding-restricted dogs. It is recommended that dogs be fed to maintain a body condition score of less than 5 on a 1-9 scale.

QUESTIONS:

1.
True or False - Food restriction for Labrador retrievers at 75% of ad lib feeding can increase life span and delay onset of certain chronic age-related disease.

2.
List at least three clinical serum biochemistry tests that are lowered with a 25% decrease in food consumption.

3.
Using a nine point body conditioning score (1 = emaciated to 9 = severely obese), what is the recommended body condition for animals to maintain for purposes of health and longevity?

ANSWERS:

1.
True

2.
Serum triglycerides, serum triiodothyronine (T3) , fasting serum glucose, fasting serum insulin

3.
<5

Seguin et al.  2001.  Iatrogenic copper deficiency associated with long-term copper chelation for treatment of copper storage disease in a Bedlington Terrier.  JAVMA 218(10):1593-1597.

SUMMARY: This is a clinical case report of a 9 year old Bedlington Terrier who presented with a 3 day history of hematoemesis along with a 2 month history of weight loss, polyuria and polydipsia. The dog was being treated for familial copper storage disease which had been diagnosed when the dog was 9 months old. Treatment consisted of chelation with trientine hydrochloride and a prescription diet low in Cu. Treatment for hypothyroidism was also being given. At admission, the differential diagnoses considered were uremia, primary ulcerative GI disorder, hepatic failure and coagulopathy. CBC revealed nonregenerative microcytic hypochromic anemia with mature neutrophilic leukocytosis. Coagulation profile was within normal limits. Abnormal serum biochemical values included Increased ALP, low BUN and hypoalbuminemia. Treatment for gastric ulcers was given, however follow-up diagnostics showed the serum biochemistries to be unchanged. Liver biopsy revealed nonspecific indications of chronic liver disease. Cu quantification was performed on liver, hair and serum. All were consistently below normal. Chelation and dietary therapy for Cu storage disease were discontinued and the dog returned to normal. Biochemical markers returned to normal as well. The authors theorize that the dog might be heterozygous for the Cu storage disease and may only have needed treatment for a period of time. By continuing the treatment, iatrogenic deficiency was created.

QUESTIONS:

1. 
Copper deficiency has been described in: 

a. 
Humans, cattle 

b. 
Sheep, rabbits 

c. 
Guinea pigs, pigs 

d. 
All of the above 

2. 
Copper deficiency in ruminants is typically a result of: 

a. 
Low molybdenum forage 

b. 
Low copper forage 

c. 
High molybdenum forage 

d. 
a and b 

e. 
b and c 

3. 
Microcytic anemia may be caused by: 

a. 
Iron deficiency 

b. 
Portosystemic shunts

c. 
Copper deficiency 

d. 
All of the above 

4. 
T/F: Most clinicians consider the chelator of choice for Cu storage disease in Bedlington Terriers to be penacillamine. 

5. 
T/F: Copper storage disease of Bedlington terriers is an autosomal dominant inherited defect of biliary Cu excretion.

6. 
T/F: In chronic Fe-deficiency anemia, correction of the MCV often is delayed several months after MCHC and Hct have returned to normal.

ANSWERS:

1. 
d 

2. 
e 

3. 
d 

4. 
True - The problem with penicillamine is that it may take several months to year to achieve full effect and it has been associated with adverse effects on the gastrointestinal tract. Trientine is more effective than penicillamine and is often tolerated better. 
5. 
False - The statement is true EXCEPT for the word dominant. It is a recessive trait. 

6. 
True
Rha JY et al.  2000.  Familial glomerulonephropathy in a litter of Beagles.  JAVMA 216(1):46-50.

SUMMARY: Familial glomerular disease has been reported in various dog breeds including Samoyeds, Bull Terriers, Shar Peis, Cocker Spaniels and Beagles as well as many others.  The age of onset for most familial renal diseases is 6 months to 5 years of age with most dogs showing signs of renal insufficiency by 2 years of age.  Renal amyloidosis, renal aplasia and proteinuria have also been reported in hunting and laboratory colonies of beagles.  This article describes the incidence of glomerulonephropathy in a litter of 7 Beagles.


Six of the seven dogs were evaluated for renal disease, the seventh was euthanized at three years of age due to an unrelated illness.

The first 2 dogs evaluated (#1- castrated male and #2 - spayed female) showed symptoms characteristic of renal disease (polyuria, polydipsia, anorexia and lethargy), the other 4 were evaluated as a result of the findings in the first 2 dogs.  Clinical chemistries for dogs #1 and #2 (age 8 years) revealed azotemia, hyperphosphatemia and hypoalbuminemia.  Urinalysis revealed specific gravities of 1.018 and 1.015 with urine protein/creatinine (UPC) ratios of 12.1 and 8.  Initial treatment for both dogs included IV fluids, enalapril, aluminum hydroxide, aspirin, cimetidine, amoxicillin and  a low protein diet.  Both dog #1 and dog #2 continued to deteriorate despite treatment.  Dog #1 was euthanized 12 weeks after the initial visit while dog #2 was euthanized 32 weeks after the initial visit.  Renal tissue was obtained postmortem from dog #1 and antemortem from dog #2.


Dogs #3 and #4 (spayed females) belonging to the same owner were evaluated approximately one month after the first dog was evaluated. The physical examinations, CBCs and chemistries were normal for both of these dogs on presentation.  Dog #4 had proteinuria and a UPC ratio of 5.3.  Dog #3 had a normal U/A but on evaluation 12 weeks later, had developed proteinuria and had a UPC of 6.0.  Ultrasound for both dogs revealed hyperechogenicity of the renal cortices consistent with glomerular disease.  Dog #3 was ultimately euthanized 6 months after the initial visit for other reasons and renal tissue samples were collected at that time.  Dog #4 was monitored at 3, 9, 18 and 26 months after the first visit and continued to show no clinical evidence of renal disease despite abnormal U/A results (increased UPC ratios).

Dog #5 (spayed female) had no clinical signs but was evaluated 16 weeks after Dog #1.  Physical examination and CBC were normal but increased creatinine, BUN, Calcium and Cholesterol were noted on Chemistry.  The urinalysis revealed a Spec. Gravity of 1.010 and a UPC of 7.19.  An ultrasound was performed 8 weeks later indicating increased echogenicity of the renal cortices and dilation of the renal pelvis.  A biopsy was obtained via ultrasound.   The dog continued to have deteriorating renal function and was euthanized 6 months later.

Dog #6 (male) was evaluated 15 months after Dog #1 and had no abnormalities on physical examination or blood work.  No additional diagnostics were performed.

Dog #7 was euthanized at 3 years of age due to an unrelated illness.

The renal biopsy samples were evaluated by light microscopy and all demonstrated moderate to severe membranoproliferative glomerulonephritis.  Glomerulosclerosis, tubular protein casts and tubular mineralization were also evident.  The samples were negative for amyloid and spirochete organisms when stained with Congo Red and Wartharin Starry, respectively.

Renal tissues from dogs 2, 3 and 5 were also evaluated by transmission electron microscopy and in all samples the lamina densa layer of the glomerular basement membrane was thickened with the lamina rara interna and externa layers appearing thinner than normal.   Electron-dense deposits consistent with those seen in immune-mediated glomerular diseases were not detected.  Type IV collagen testing was not performed.

The glomerular basement membrane defects reported in these dogs is consistent with that seen in other breeds with hereditary nephritis and has been associated with Type IV collagen defects in Samoyeds and Cocker Spaniels.  Two other potential etiologies for glomerulonephritis include immune complex deposition and Lyme disease.

No antigen-antibody deposits were noted on histopathology ruling out immune complex deposition in these cases.  Sera collected from dogs 1 - 4 and 6 was analyzed via Western immunoblot for Borrelia burgdorferi antibodies.  Dogs 1 - 3 had results indicating either vaccine or natural exposure; however, none of these dogs had clinical symptoms consistent with Lyme disease and the pathology findings were also not indicative of Lyme disease as the cause of the glomerulonephritis.

Based on the clinical symptoms and the pathology results, the authors conclude that these dogs were affected by a hereditary glomerulonephropathy characterized by splitting and duplication of the glomerular basement membrane.
QUESTIONS:
1.  
A normal urine protein/creatinine ratio would be:

a.  
< 1.0

b.  
< 0.5

c.  
1.0 - 2.0

d.  
0.5 - 1.5

e.  
0.5 - 1.0

2.  
Why is Aluminum hydroxide indicated in renal failure patients?

3.
The causative agent of Lyme disease is:
a.  
Coxiella burnetii

b.  
Leptospira interrogans

c.  
Borrelia burgdorferi

d.  
Francisella tularensis

e. 
Rickettsia rickettsii

4.  
Why is electron microscopy useful in evaluating glomerulonephropathies?

ANSWERS:

1.  
b) <0.5 - Values less than 0.5 are considered normal while values between 0.5 and 1.0 are considered questionable and values above 1.0 are considered abnormal

2.  
Aluminum hydroxide binds phosphate preventing/controlling hyperphosphatemia

3.  
c) Borrelia burgdorferi

4.  
Electron microscopy is useful in evaluating glomerulonephropathies because it can be used to detect inherent defects of the basement membrane as well as well as deposits of immune complexes.

