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Agriculture and Consumer Services 

Steve Troxler, Commissioner 

I want to take this opportunity to remind you, our valued cli-
ents, of our fee increase that took effect February 1, 2018 
(http://www.ncagr.gov/vet/ncvdl/FeeBrochure.pdf).  The 
North Carolina Veterinary Diagnostic Laboratory System re-
mains committed to providing you with quality diagnostic 
services in an affordable, accurate and timely manner.  We 
have been able to keep testing costs the same for the bulk  

A Message from Our Director... 

of our tests for many years.  Our last full scale fee increase was over eight years 
ago!  Unfortunately, the cost of providing our services is always increasing.  Although we have 
been able to offset these increased costs and not pass along these rising costs to our clients, 
we have reached a point where it is necessary for us to adjust our fees in order to continue to 
meet your needs. 

Faced with a serious budget situation, and determined to maintain the quality and timeliness of 
our services to you we requested, and the North Carolina Agricultural Board approved, a    
modest fee increase.  This fee increase will allow us to continue to provide you with high     
quality, reliable, accountable, and affordable diagnostic services, while maintaining our ability 
to provide disease surveillance to the State of North Carolina 

Our commitment to you, our clients, has not changed.  We are improving our technical          
capacity, accuracy, and adding new tests all the time and our modest fee increase will go a 
long way toward better diagnostic medicine in our laboratories. 

We look forward to continuing to fulfill your diagnostic needs for all agricultural, public health, 
and companion animal laboratory testing.   

 
Jim Trybus, DVM, DAVCP 

http://www.ncagr.gov/vet/ncvdl/FeeBrochure.pdf


Multiple puppies with a history of twitching, jaw chomping, increased salivation, and seizures.   

An adult unvaccinated dog with intermittent seizures, heavy salivation, and aggression. 

A 7-week-old puppy with seizures and the littermate has a nasal discharge. 

 

These are the typical histories provided in the cases of canine distemper virus diagnosed within the 

NCVDLS.  Yet, there are times, when the history and gross and histopathological findings are    

atypical and not reflective of the disease.  Consider this case: 

A 4-year-old female spayed mix breed dog was presented to the veterinarian with a history of      

seizures, jerking, and foaming at the mouth.  Blood work revealed thrombocytopenia and antibodies 

for Lyme and Ehrlichiosis. The dog was treated with doxycycline, phenobarbital, and fluids. Over the 

next couple of days, the platelets continued to decrease and the dog died. The dog was not current 

on vaccines.  A 7-month-old puppy on the same property had bilateral uveitis with low intraocular 

pressure and rear limb muscle tremors.  The puppy responded favorably to antibiotic and           

prednisone treatment. 

Gross examination of the dog revealed ulcers covered with fibrin along 75% of the esophagus. The 

primary differential for the esophageal lesion was exposure to caustic substances (ie. toxin inges-

tion or reflux of gastric/bile acids).  Histopathologic examination revealed multifocal cerebral       

neuronal degeneration with spongy change, Gitter cell infiltration and capillary endothelial            

hypertrophy in the brain, and multifocal Purkinje cell degeneration with demyelination and Gitter cell 

infiltration and capillary endothelial hypertrophy in the cerebrum, and an ulcerative                       

pseudomembranous esophagitis with necrosis.  The changes in the brain were consistent with both 

polioencephalomalacia and leukoencephalomalacia. Differentials include ischemic events,            

hypoglycemia, carbon monoxide poisoning, or toxin ingestion. The esophagitis was ascribed to an 

irritant, which may have been ingested or may have been stomach contents.  The rabies test was 

negative.  

After discussing the results with the referring veterinarian, one of the technicians recalled that the 

dog vomited a green substance. Given the history and microscopic findings, toxin ingestion seemed 

more likely than an infectious etiology.  At that time, a third canid (2-month-old) on the same        

property was presented to the veterinarian with similar neurologic signs and thrombocytopenia.  The 

puppy failed to respond to treatment and was euthanized.  Necropsy examination of the puppy     

revealed interstitial pneumonia with syncytia.  Canine distemper virus was detected in the brain via 

immunohistochemistry (IHC). 

Given this finding, we elected to postpone sample submission for toxicology testing. CDV immuno-

histochemistry was requested on the brain of the adult dog.  The antigen was detected in the brain.  

This reflected an atypical presentation of CDV, as there was an absence of pneumonia and         

absence of inclusions in cells in the lung and kidney.   

Canine Distemper Virus– An Atypical Case By: Dr. Mahogany W. Caesar 



 

In 2017, canine distemper virus was diagnosed in 17 cases submitted to the NCVDLS for necrop-

sy examination.  The dogs ranged from 8 weeks to 4 years of age.  The main clinical signs report-

ed were seizures, nasal discharge, and/or pneumonia.  The following counties were represented: 

Wake (5), Hoke (4), Moore (2), Johnston (1), Pender (1),  Richmond (1), Cabarrus (2), and Union 

(1).   

CDV is a highly contagious viral infection that infects dogs and other mammals, including ferrets 

and raccoons. While infection is most common in puppies, dogs of all ages are susceptible if not 

adequately vaccinated.  The virus is shed in all body secretions of acutely infected animals and 

can be spread by direct contact, aerosol, or respiratory droplet exposure. Clinical signs may vary; 

as the virus can invade the respiratory, gastrointestinal, skin, and nervous systems.  Clinical signs 

may begin with a mucopurulent naso-ocular discharge, fever, inappetence, vomiting, cough, or 

lethargy.  As the virus attacks the nervous system, head tilt, circling, muscle twitches, convulsions, 

seizures (chewing gum seizures) and hypersalivation may be exhibited.  The virus may cause 

hardening and thickening of the paw pads, which is often referenced as “hard pad disease”.  CDV 

has an incubation period of around 14 days (or longer) and can be shed for prolonged periods.  

This virus is often fatal and dogs that survive may have irreversible damage to the nervous sys-

tem. 

 

 



Chronic Copper Toxicity  

Clinical History:  

A 3-year-old, female, Suffolk Sheep was presented to an animal hospital, located in the western 

part of the state, for lethargy. The sheep was treated with Oxytetracycline, Banamine, and  

B vitamins. The owner found the sheep dead 2 days later.  

 

The DVM performed a postmortem exam and noted the ewe was in good condition, pregnant with  

1 lamb, and the liver appeared a little yellow. Formalin fixed tissues which included the liver, 

spleen,  

kidney, and lung of the ewe, and lung of the fetus were submitted for histopathological exam.  

 

Histopathology: 

Histological exam of the kidney revealed tubular degeneration and necrosis with protein and hemo-

globin casts (Figures 1, 2).  

 

 

Figure 1 

 

Figure 2  

Histological exam of the liver revealed centrilobular degeneration and necrosis with cholestasis, 

multifocal to occasionally bridging portal fibrosis, biliary ductular proliferation, and minimal to mild 

megalocytosis and cytosegrosomes. 

 
 

By Dr. Allison Boone 



Etiology:  

Chronic copper toxicity 

Discussion:  

Histological findings, in combination with the reported species, was most consistent with copper 
toxicity. Sheep are most susceptible to copper toxicity. There are three mechanisms that can pre-
dispose this species to chronic copper toxicity and include: excessive dietary consumption of con-
taminated feed, low dietary molybdenum (this can increase the accessibility of dietary copper), 
and hepatotoxins, such as pyrrolizidine alkaloids. Sections of liver did contain several features 
commonly seen with pyrrolizidine alkaloid hepatopathy. Therefore, evaluation of the pasture for 
the toxic plants as well as feed/minerals was recommended in this case to prevent additional 
deaths. Evaluation of a fresh or frozen section of liver for copper levels (wet weight) is another di-
agnostic test that can be used in cases of this nature.   
 
The typical gross findings observed on postmortem exam of sheep with copper toxicity are com-
monly observed in the liver and kidney. Additionally, the body as a whole is icteric. The liver may 
appear swollen, yellow to deep orange, and soft on cut section. The kidneys are characteristically 
deep red-brown and referred to as “gunmetal blue” in appearance (Figure 3).  

Figure 3 

 

 



A Presumptive Diagnosis of White Snakeroot Toxicosis 

 

A practitioner phoned on a Sunday morning in early November reporting that, over a two-day 

period, a client had found 9 calves and one cow dead.  When the practitioner arrived at the 

wooded and rocky mountain top pasture, many of the cattle were notably trembling and      

ataxic.  She sent a video.  Some of the cattle were salivating heavily and one cow was       

vomiting.  Most of the dead or affected cattle were in proximity to a spring which was the       

primary water source. Based on the history provided by the veterinarian, which included the 

fact that the cattle had only recently been turned out on that pasture, and the description of the 

clinical signs, the opinion was given that white snakeroot toxicosis be considered  the primary 

rule out.  

The veterinarian remained on the site through the rest of the day assisting in moving the re-

maining 100 +/- cattle from the pasture.  The vomiting cow died within an hour of the initial 

phone call and a necropsy examination was conducted later that same morning at the Western 

Animal Disease Diagnostic Laboratory.  

The carcass of the 386 kg, adult Black Baldly beef cow was in good nutritional condition and 

had mild post mortem change. The cow was in lactation and was pregnant with a female fetus 

of ~ 80 days gestational age. Subtle pale splotching of the left ventricular free wall of the heart 

was noted. Aside from a small amount of acorn skins and shells no definitive identification of 

components of ruminoreticulum forage was made.  

Ethan Henderson, NC Cooperative Extension Area Agent, Agriculture Livestock and Forages, 

was contacted.  On the following morning, he visited the premises. He identified and confirmed 

the presence of white snakeroot plants in the area of the spring and found evidence of those 

plants having been browsed. 

Forty-eight hours after conducting the necropsy examination on the cow, 2 six-month old 

calves, that for three days displayed marked tremors and ataxia followed by recumbency then 

death, were submitted for necropsy examination. Significant gross lesions consisted solely of 

areas of pallor within the quadriceps femoris muscle group.  

Histopathology findings consisted of minimal to mild cardiac myofiber degeneration and, in 

skeletal muscle sections, moderate subacute and acute myofiber degeneration (figures 1,2).  

Skeletal and cardiac muscle degeneration may be seen in cases of white snakeroot toxicosis 

and is therefore considered supportive of this presumptive diagnosis but are in no way        

pathognomonic. The toxins are excreted in the milk making suckling animals susceptible to      

poisoning. Whether or not this was a factor in non-weaned calves being primarily affected in 

this case is up to speculation. A few laboratories in the United States can test for tremetone 

and dehydrotremetone, the two primary toxins involved, in biological samples from animals ex-

posed to white snakeroot. The owner declined further testing.  

 

By Dr. Richard Oliver 



White snakeroot, indigenous to North America, is typically found in wooded, damp areas of 

pasture during mid-summer to late fall. It is a slightly hairy perennial herb attaining a height 

of up to 4 feet. The leaves are opposite, simple, and coarsely toothed along the margins 

and can be 2 to 7 inches long and 1 to 5 inches wide. Its showy, snow white flowers bloom 

from mid-summer to fall. 

Special thanks to Beverly Hargus, DVM; Animals R Us Veterinary Clinic, Flat Rock NC. 

Ethan Henderson, NC Cooperative Ext Area Agent, Agriculture Livestock and Forages 

Allison Tucker, M.A. VMD, Diplomate, American College of Veterinary Pathologists  

Figure 1 

Figure 2 
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