
 
Shortly, your practice will receive a survey asking for information related to your usage of 
veterinary diagnostic laboratories.  This survey is being produced via a cooperative arrange-
ment between the Arizona Department of Health Services (ADHS), the Arizona Department 
of Agriculture and the Arizona Veterinary Diagnostic Laboratory (AZVDL).  The purpose of 
the survey is to determine practitioner utilization of diagnostic laboratories, public and pri-
vate, and to gain some insight into what types of tests are being utilized.  The focus is on 
disease surveillance, especially for zoonotic diseases.  This will assist ADHS in determining 
if zoonotic diseases are being reported efficiently.  Within the survey we ask specific ques-
tions regarding the AZVDL.  We would like to know if you use our laboratory and if not, 
why not.  I can assure you that we will be looking carefully at the compiled results of this 
survey for guidance on how to improve our service.  I hope you will all take the time to re-
spond. 
 
We have recently developed and validated an immunohistochemistry test for persistent Bo-
vine Viral Diarrhea Virus infection (so called PI’s) in cattle.  The presence of persistently in-
fected cattle in a herd has been shown to have a negative economic impact on a herd even 
though the PI animal itself may not appear clinically ill.  The PI’s shed virus continuously 
throughout their lives serving as a source of infection for others in the herd.  This will lead 
to an increased incidence of reproductive losses, respiratory and digestive disease and gen-
eral unthriftiness. The test is performed on ear notch specimens fixed in formalin.  We 
charge $15.00 for the first sample and $3.00 for each additional sample.  Contact Matt 
McDaniel at 520-621-2356 ext 18 for specific recommendations on sample collection. 
 
 
Our toxicology and nutritional testing laboratory has been chronically understaffed and the 
equipment is aging. The manufacturer no longer supports many of our expensive analytical 
chemistry instruments. A recent site visit by our accrediting body was critical of these facts 
and they strongly recommended that we make upgrades to the equipment and add staff or 
consider closing the section. Unfortunately, due to the hemorrhaging in the State and Uni-
versity of Arizona budgets over many years, the resources  to make upgrades are just not 
available.  
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Therefore,  as of April 1, 2005 we began referring all toxicology and nutritional testing to 
outside laboratories. We have letters of understanding with two outstanding accredited 
veterinary diagnostic laboratories at Michigan State University and Texas A&M Univer-
sity to perform testing for AZVDL. They will treat our specimens as they would those 
from their home state and we will receive their in-state pricing for all referred testing. We 
will pass their charges plus shipping along to you. This agreement with Michigan and 
Texas A&M applies only to specimens shipped through us.  
 
The decision to close this section has been difficult. The faculty and staff have provided 
high  quality and invaluable service to Arizona over the years.  

 
 

Greg Bradley,  Director 
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Rabies Epizootic in Skunks Ð Pima County 

By Elisabeth Lawaczeck, DVM 
Arizona Department of Health Services 

 
 
 
The Arizona State Health Laboratory has confirmed rabies infection in 38 animals so far this year (as of 
March 18th).  The lab confirmed rabid animals include 34 skunks, 2 fox, and 2 bats.  Pima County is 
having an intense epizootic of skunk rabies, with 31 of the 34 rabid skunks originating from Pima 
County.  Five additional rabid skunks from Pima County from late 2004 are also part of this epizootic.   
 
The epizootic is broad in geographic distribution, but three areas being affected are Agua Caliente area - 
northeast of Tucson, Gardner Canyon -north of Sonoita, and Three Points -southwest of Tucson.  The 
northern portion of Amado is also being affected, with one additional rabid skunk falling into Santa Cruz 
County boundaries. 
 
The majority of these skunks have had contact with dogs.  The dogs exposed to the skunks have fre-
quently been overdue for rabies vaccination, and thus have to be either quarantined for 180 days at a vet-
erinary or animal control facility at the owner’s expense, or be euthanized.  Pima County Health Depart-
ment and Pima Animal Care Center (animal control) are doing a tremendous amount of outreach to the 
public, with targeted messages and delivery to dog and cat owners, and veterinarians. 
 
If you are a veterinarian, please remind your clients to keep their animal’s rabies vaccination current, so 
as not to put their pet’s health and their own health at risk.   
Tips for protecting pets from contact with wild animals include: 
 

¥    Store pet food indoors.  Keep uneaten pet food and dirty food bowls indoors between uses.   
¥    Keep pets in a fenced yard 
¥    When hiking, camping, fishing, or hunting, take precautions.  Keep pets on a leash and do not al-

low them to wander. 
 
Please report any pet contact with skunks, bats, fox, coyotes, and wild carnivores to your local animal 
control agency.  
 
For more information about rabies, please call your local health department or the ADHS Vector-Borne 
& Zoonotic Disease Section at (602) 364-4562, or visit the ADHS rabies webpage by visiting  
www.azdhs.gov, and type “rabies” into the search engine. 
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DIA GNOSTIC UPDATE 

Comments on Diagnostic Update can be directed  to Dr. Greg Bradley via e-ma il at:  
azvdl@ag.arizona.edu 

The following are selected samples of cases submit-
ted to the AzVDL during the  months of  January, 
February, March 
 
BOVINE 
 
Sodium ion toxicosis was diagnosed in two 4-5 
day-old bottle-fed Holstein calves.  The calves sud-
denly developed severe neurologic signs and were 
subsequently euthanized.  The diagnosis was con-
firmed by finding a brain sodium level of 2214 ppm 
(N=1800 ppm).  Sodium ion intoxication develops 
by consumption of a salt containing ration with par-
tial or complete water restriction followed by re-
gained access to water.  During the water deprived 
period, consumption of the salt containing ration re-
sults in elevation of brain sodium levels.  When wa-
ter then becomes available, there is a strong osmotic 
draw of water into the brain causing cerebral edema.  
Also, high sodium levels depress glycolysis, de-
pressing ATP production required for brain cells to 
pump sodium ions out of the cells and compounding 
the problem. 
 
Acute  fibrinous pericarditis  and fibrinopurulent 
pneumonia were the cause of death of an adult 
Holstein cow. The infection, produced by gram 
negative anaerobic filamentous bacteria (Fusiformes 
sp), was the result of hematogenous spread from a 
large, chronic liver abscess. 
 
EXOTICS 
 
A killdeer was found “dead in the cage”.  The cause 
of death was a 10 cm length of woven cord in the 
esophagus,e proventriculus and ventriculus.  The 
ventriculus was distended due to the mass of cord. 
 
Aspiration pneumonia was diagnosed in a 9 year old 
Crested Screamer with a history of progressive 
weakness and respiratory distress. A diffuse 
pyogranulomatous pneumonia and airsacculitis was 
observed in sections of the lungs .There were food 
particles in the airways surrounded by fibrin, ne-
crotic debris, leukocytes and large numbers of zygo-

mycete hyphae and bacterial saprophytes  which ex-
tended into the surrounding parenchyma.  
 
SMALL RUMINANTS 
 
A complete uterine torsion about the cervix with rupture 
of the fundus and intraabdominal hemorrhage was found 
in the necropsy of a 5-year-old Romanoff ewe. Two 
autolyzed, near term feti were present in the uterus. 
 
AVIAN 
 
Large mortality was experienced in a large outdoor avi-
ary in Tucson over a three-day span at the end of No-
vember.  Sixty-one finches and canaries died during that 
period, while none of the quail also present in the aviary 
was affected. On necropsy, all birds examined exhibited 
only pulmonary and intestinal congestion.  Histological, 
bacteriological and toxicological examinations were un-
rewarding. The mortality coincided with a cold spell, 
with minimal temperatures ranging from 27 to 39 F, and 
maximum temperatures ranging from 49 to 62 F.  
Exposure to cold was diagnosed as the cause of the 
death losses, which explained the preferential death of 
canaries and finches, more susceptible to cold than 
quail.  
 
FELINE 
 
A 4-year-old male Siamese cat was euthanized due to 
acute renal failure. An extensive, acute nephrotoxic tu-
bular  necrosis affecting primarily the proximal tubules 
was observed in necropsy.  Hybrid lilies, present in the 
house, were believed to have been the cause of the 
nephrosis.  Several members of the Lilaceae family 
(Lilium spp) are known nephrotoxic agents in cats in-
cluding Easter lilies, day lilies, tiger lilies and Japanese 
showy lilies. Ingestion of small amounts of the plants (as 
little as 1 leaf) can be fatal to cats. 
 
A severe chylothorax was complete collapse of the 
lungs was the cause of death of a 3-year-old male DLH 
feline with a history of open mouth breathing of one 
week’s duration. It appeared to be associated with mult i-
ple nodular tumors present in the base of the heart and in 
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Comments on Diagnostic Update can be directed  to Dr. Greg Bradley via e-ma il at:  
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the ventricles. Microscopically, they were neuroen-
docr ine tumors, found also in sections of pancreas, 
liver and spleen. 
 
The dry or non-effusive form of Feline Infectious 
Per itonitis was diagnosed in several cats, ranging 
from 9 months to 10 years of age.  It continues to be 
one of the most commonly diagnosed infectious dis-
eases of cats in our region. 
 
Cardiomyopathy was the cause of death in three 
cats ranging from 2 years to 15 years of age.  Two of 
the cats had ventricular hypertrophy plus microscopic 
lesions in the myocardium.  The 2-year-old cat had 
only microscopic areas of myocardial fibrosis. 
 
Feline panleukopenia was diagnosed in a 10-month-
old female shorthair.  The cat was spayed at a shelter 
and died two days later.  The necropsy findings in-
cluded hypocellular bone marrow and necrotizing en-
terocolitis, typical of infection with the feline parvo-
virus. 
 
Endomyocarditis was the cause of unexpected death 
under anesthesia in a 4-year-old, castrated male, do-
mestic shorthair.  The cat presented for vomiting 
pieces of a black rubber mat for 4 or 5 weeks.  There 
was a twenty-four hour history of anorexia.  A lapa-
rotomy was performed and a ¾ by ½ inch piece of 
rubber mat was removed from the small intestine.  
While closing the incision, the cat’s SPO2 dropped 
from ninety-eight to seventy-eight percent and its 
breathing became labored. Radiographs showed a 
diffuse interstitial pattern suggestive of interstitial 
edema.  Treatment with Lasix and supportive oxygen 
therapy was instituted however the cat died 18 hours 
later.  Necropsy findings included multifocal thicken-
ing of the endocardium by fibrous connective tissue 
with focal areas of hemorrhage and mixed inflamma-
tory infiltrates of neutrophils, lymphocytes and 
macrophages extending into the adjacent myocar-
dium.  Endomyocarditis is a form of feline cardio-
myopathy.  It often presents with sudden onset in 
younger cats (less than four years) that have a recent 
history of stress such as surgery, boarding or illness.  
The cause is unknown. 

 
A 10 and one-half-year-old castrated male domestic 
longhair presented for paralysis of the hind legs with no 
deep pain perception.  Radiographs were unremarkable.  
The cat was euthanized.  At necropsy there was a sad-
dle thrombus located in the bifurcation of the abdomi-
nal aorta.  There was marked left ventricular hypertro-
phy and left atrial dilation.  Fibrosis and myofiber dis-
array were seen histologically in the heart muscle con-
sistent with hypertrophic cardiomyopathy.  
 
We received an aborted bovine fetus that was thought 
to be about midterm.  There were no significant lesions 
noted at necropsy and the only histologic lesion was a 
few mixed inflammatory cells in the placenta.  The di-
agnosis was tr ichomoniasis based on high populations 
of Trichomonas sp.  We are participating in a survey to 
try to begin to characterize the possible impact of 
trichomoniasis in infected bulls in Arizona. 
 
CANINE  
 
Acute pulmonary damage related to the ingestion of 
pine needles was suspected in an adult male Weimara-
ner that died during anesthesia for bronchoscopy. Se-
vere pulmonary congestion and a stomach full of green 
pine needles and budding pine branch tips were the 
findings in the necropsy. Histological examination of 
the lungs revealed acute pulmonary edema with pro-
teinaceous fluid filling the alveolar spaces and minimal 
leukocytic infiltration. Although we are not aware of 
previous reports of disease in dogs following the inges-
tion of pine needles, pine and cedar shavings have long 
been identified as damaging to the respiratory tract of 
pets and laboratory animals. The terpenes present in 
pine needles are also local irritants to respiratory and 
gastrointestinal tract in humans, and can produce a 
chemical pneumonitis following accidental ingestion of 
pine oil. The dog was received for necropsy on January 
6, right after the end of the Christmas season.    
 
An idiopathic thymic hemorrhage was the cause of 
death of a 9-month-old male Great Dane.  Although 
some authors associate many of these cases with roden-
ticide toxicosis, tests for rodenticide residues in the 
liver were negative in this case. Other possible etiolo-
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gies that have been reported include trauma, vascular 
fragility in an involuting thymus, sudden increases in 
blood pressure and other coagulation disorders.  
 
Dilated cardiomyopathy was the necropsy finding 
in a 4-month-old female Chihuahua puppy, a condi-
tion of very rare occurrence in small breeds.  Poten-
tial causes that have been reported in the literature 
include infection, toxicity, nutritional deficiencies 
and genetic alterations. There were no elements in 
the history or among the laboratory findings in this 
case that could suggest a possible cause in this case. 
 
A 9-week-old English bulldog puppy with a history 
of vomiting and diarrhea of a couple of days duration 
was received for necropsy. An in-house fecal test for 
parvovirus conducted at the referring clinic had been 
negative. A hemorrhagic gastroenteritis was found in 
necropsy, with histologic lesions of a necrotizing en-
teritis characteristic of Canine parvovirus. The in-
fection was confirmed by PCR.  A secondary bacte-
rial meningitis and septicemia was also diagnosed. 
Quick, in-house parvovirus tests are often negative 
after the first day of clinical disease.  
 
An unrelated case of Canine parvovirus infection 
was received on the following day, this time involv-
ing an older dog.  The cadaver of a 2-year-old female 
Papillon was received with a history of postration and 
not-responsiveness of acute onset. Blood work indi-
cated dehydration and leukopenia.  The parvovirus 
infection was diagnosed based on characteristic acute 
lesions, and a PCR confirmation. A few intranuclear 
eosinophilic inclusions could be observed in the 
epithelial cells of the intestinal crypts. 
 
Pasteurella multocida was isolated from multiple tis-
sues from a 9 year-old Doberman.  The only finding 
at necropsy was apparent excess cerebrospinal fluid.  
The only microscopic lesion identified was mild 
meningitis.  The diagnosis was septicemia and men-
ingitis resulting from Pasteurella multocida bactere-
mia.  Sometimes we see cases with animals that have 
large populations of pathogenic bacteria with or with-
out significant lesions.  The source of these infections 
is sometimes not obvious but the apparent cause of 

death may be sepsis. 
 
A 12 week-old Bassett hound was submitted with a his-
tory of respiratory distress.  The lungs were found to be 
diffusely reddened and firm.  Bordetella bronchiseptica 
was isolated from the lung in large numbers.  The lung 
lesions included necrosis and infiltration of inflamma-
tory cells.  The diagnosis of Bordetella pneumonia is 
not uncommon in young dogs submitted to this labora-
tory. 
 
Lymphosarcoma was diagnosed in a 5 year-old Rott-
weiler that was presented with a history of vomiting, 
uremia, and enlarged kidneys.  The animal was very 
icteric.  There were pale streaks in the heart.  The most 
outstanding lesions were very large kidneys that were 
mottled and hemorrhagic appearing.  Histologic evalua-
tion identified lymphosarcoma in the kidneys but no 
other neoplastic lesions could be found in the body.  
This case is interesting in that lesions in the kidneys 
were very extensive and the animal exhibited little in 
the way of symptoms until very near the time that it 
died.  
 
WILDLIFE 
 
Urolithiasis with hemorrhagic cystitis and urethritis 
was the cause of death of an adult female coyote found 
in Pima County. Numerous grayish, smooth, easily bro-
ken struvite calculi were found in the bladder neck and 
urethra. 
 
Iron storage diseases are a significant source of mortal-
ity in several avian species, and a particularly severe 
problem in captive hummingbirds fed complete, artif i-
cial diets.  Hummingbirds appear to be unusually sensi-
tive to dietary iron in excess of 20 ppm, and liver iron 
levels above 400 ppm are considered diagnostic in 
hummingbird’s deaths.  
 
An iron metabolic disorder was diagnosed in a wild 
Costa’s hummingbird found dead in suburban Tucson.  
Liver iron was 980 ppm, well within the toxic range 
and a level far superior to that found in the wild. This 
case suggests exposure to supplements or commercial 
diets with excess iron concentrations, and it constitutes 



another example of a harmful effect of the widespread 
practice of feeding wildlife in urban and suburban areas.   
 
Owl herpesvirus was the cause of death in a female 
Great horned owl.  The bird was found dead. Necropsy 
lesions included multifocal necrosis in the spleen and 
liver with intranuclear viral inclusion bodies typical of 
herpesvirus in hepatocytes and reticuloendothelial cells. 
 
PORCINE 
 
A severe granulomatous myocarditis with hydrothorax 
and ascites was the cause of death of a 2-day-old piglet. 
This animal was one of only three live born pigs from a 
litter of ten. The rest of the litter was stillborn, with differ-
ent stages of development.   A granulomatous lymphade-
nitis with total lymphocyte depletion and giant cell forma-
tion was also observed. These lesions are characteristic of 
Porcine Circovirus type 2 infections, which was con-
firmed by PCR. The cardiac lesions are often potentiated 
by coinfection with Parvovirus or Encephalomyocarditis 
virus infection, as a result of the strong immunosuppres-
sive effects of PCV2 infection.  The possibility of secon-
dary infection by these agents was not investigated in this 
case. 
 
JOHNEÕS DISEASE (PARATUBERCULOSIS) 
 
Johne’s (paratuberculosis):  The AZVDL has been certi-
fied by the USDA to do Elisa tests for Johne’s in cattle 
for the past four years.  There has been some confusion 
because somehow this lab was dropped from the 
“official” list of certified laboratories.  The error should 
be rectified now. 
 
HOLSTEIN CALF LOSSES 
 
During the past winter, we have had reports of increased 
losses in young bull calves in so-called calf ranches.  A 
number of etiologic contributors have been identified but 
most losses are probably somehow related to higher 
amounts of rain than we have had for the past few years 
linked with our typical large variations in temperature.  
These factors place heavy stresses, not only on calves, but 
also on those responsible for their care.  Most calf popula-

tions have a variety of pathogens that may be held in 
check when stress is low but the pathogens start emerg-
ing when conditions are difficult or when there are fail-
ures in colostrum transfer. 
 
We received samples from nine calves representing a 
rather large population with a history of mostly respira-
tory problems.  The nine calves had the following 
pathogens in various combinations:  3 had BVD (no 
PIs); 4 had Mannheimia hemolytica; 2 had Pasteurella 
multocida; 4 had Mycoplasma bovis (2 with “typical 
lesions”); 1 had Arcanobacterium pyogenes (with typi-
cal lesions). 
 
Another group of calves seemed to be dealing more 
with enteric disease and the predominant pathogens 
were highly resistant E. coli, highly resistant Salmo-
nella  sp. and Cryptosporidium sp.  Bacterial pathogens 
were most often sensitive only to enrofloxacin and til-
micosin.  
 
 
In these situations, the veterinarians involved sought to 
reduce losses primarily through management changes 
and calf care and treatment protocol enhancements. 
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Diagnostic Services offered at AzVDL:  
 
Pathology:  gross necropsy, histopathology, cytology, immunohisto-
chemistry or other diagnostic tools used to determine the cause of dis-
ease 
 
Microbiology: the use of microbiological techniques to identify bacteria, 
viruses, parasites, and other infectious agents, and their relationships to 
animal diseases 
 
Serology:  analysis of serum to monitor animalsÕ prior exposure to dis-
eases 
 
Molecular Diagnostics: PCR testing for common diseases of companion 
animals 
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