
This issue highlights the number of rabies cases submitted to the laboratory over 
the last year, as well as spotlights our virology laboratory technicians, who for 
decades have been performing our rabies testing. In addition, Dr. Quynn Steichen 
presents a case of ruminal acidosis in two mule deer that was the topic of her 
poster at the NDSU Agriculture conference in fall 2024.

Now that herds have been brought in from pasture, case submission numbers 
are starting to rise at the lab, including abortion cases. If not submitting a whole 
animal (and placenta) for abortion investigation, be sure to check out the abortion 
submission guidelines at https://www.vdl.ndsu.edu/7015-2/. Additional guidelines 
are available on our website. Also, as the frigid northern plains winter is upon us, 
it is critical to submit proper samples to receive the most accurate results. Bench 
notes include tips on preserving fixed tissues when temperatures freeze.  

The NDSU VDL thanks you for trusting us with your diagnostic needs over this past 
year. All of our veterinary specialists and scientists are available for consultations 
and are happy to share our expertise and knowledge. Do not hesitate to reach out 
to us via phone, email or the website.

Wishing you all a happy and safe new year, 

Heidi Pecoraro, DVM, Ph.D., Diplomate, ACVP 
NDSU VDL Director and Veterinary Anatomic Pathologist

North Dakota State University

NDSU Veterinary  
Diagnostic 
Laboratory

www.vdl.ndsu.edu
Feedback is always welcome. Please 
feel free to send your comments or 
suggestions to ndsu.vetlab@ndsu.edu 
and specify “newsletter” in the subject 
line.

A newsletter about 
diagnostic trends 
at the laboratory, 
animal health topics, 
interesting cases and 
new test offerings.

Winter 2025, Vol. 9, No. 1

In This Issue
Director’s Corner
Mystery Photo
Bench Notes
- ICP serum shipping in winter
- Shipping samples in cold  
	 weather
- Brucellosis testing of aborting  
	 bovine dam sera
- Rabies sample submission
- Updated Herd Serology/PCR  
	 Form
- HPAI reminders: HPAI milk  
	 testing
- HPAI avian testing
Disease Updates
- Rabies
Mini Case Report
- Ruminal acidosis in two deer
Staff Spotlight
Calendar 

Director’s Corner

Mystery Photo
Two similar skin biopsies were submitted for histopathology. 

What do you think has caused the difference between the two photos?

Visit the NDSU VDL website (www.vdl.ndsu.edu) to 
see the answers and read more about the case.
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ICP serum shipping in winter – To ensure sample 
integrity during shipping, it is recommended to 
separate serum from the clot before shipment. If 
serum and clot freeze together during transit, the 
sample may be rejected. Re-centrifuging a thawed 
sample can cause significant hemolysis, leading to 
artificially altered zinc and manganese levels.

Shipping samples in cold weather – Tissues in 
formalin can freeze during shipment. Freezing 
creates crystal formation, causing tissue to 
become crushed. Subsequent freeze artifact can 
severely impede evaluation of tissue and obscure 
important diagnostic features hampering an accurate 
diagnosis. During winter months with subfreezing 
temperatures, the addition of alcohol (isopropyl, 
methanol, or ethanol) at a mixture of one part alcohol 
to nine parts formalin will help prevent freezing of 
formalin. 

Brucellosis testing of aborting bovine dam sera –  
Practitioners and producers are encouraged to 
submit sera from aborting bovine dams along with 
abortion investigations for free Brucellosis testing 
courtesy of the North Dakota Board of Animal Health. 

Rabies sample submission – Rabies sample 
submission should include a complete cross section 
of fresh brainstem and cerebellum or hippocampus. 
Fixed brain samples cannot be used for rabies 
testing. Please check our Rabies Submission Guide 
on our website for additional details: www.vdl.ndsu.
edu/sample-submission-guidelines-for-rabies-
testing/. Samples requiring referral to the CDC  
may incur additional fees. 

Updated Herd Serology/PCR Form – An updated 
version of our Herd Serology/PCR form can be found 
on our website at www.vdl.ndsu.edu/forms/.

HPAI Reminders: HPAI milk testing – To ensure 
prompt processing and eligibility for USDA testing 
compensation, please include your Federal Premises 
Identification Number on the submission form. 
Samples should be delivered to the laboratory within 
one to two days of collection and by 9 a.m. for 
same-day testing. For your convenience, we offer 
overnight shipping labels and an after-hours drop-
off depository. If you are submitting milk samples, 
please call ahead. Please note: NDSU VDL does not 
perform testing to determine the suitability of milk 
for human consumption. For detailed guidance, visit 
www.vdl.ndsu.edu/hpai-in-cattle.

HPAI avian testing – There has been an increase  
in HPAI detections nationwide. Please contact the 
North Dakota State Board of Animal Health at  
701-328-2655 or doa-bah@nd.gov if you suspect 
your animals may have been exposed to HPAI.

Disease Updates
Heather Mitchell, DVM, Diagnostician

Rabies
In the U.S., multiple rabies virus variants are endemic among wildlife. 
Common wildlife reservoirs include bats, raccoons, skunks and foxes 
(and mongooses in Puerto Rico). Rabies virus variants circulating 
among medium-sized carnivores have undergone evolutionary changes, 
adapting to their respective host species and geographical regions 
(Figure 1). Similarly, bats serve as reservoirs for distinct rabies virus 
variants and have become a significant source of rabies exposures in the 
U.S. This underlines their role as a significant risk to public health.

Figure 1. Rabies 
virus variants 
throughout the 
United States 
and Puerto Rico. 
Infographic 
courtesy of 
www.cdc.gov/
rabies/php/
protecting-
public-health/
index.html 

Bench Notes

The gold standard for rabies diagnosis is the 
Direct Fluorescent Antibody (DFA) test, used 
for postmortem testing of animals. This test 
detects rabies virus antigens in the brainstem and 
cerebellum. The DFA test involves incubating an 
impression smear of brainstem and cerebellum 
with fluorescently labeled antibodies. If rabies 
virus antigens are present, the antibodies bind to 
the antigens, producing fluorescent green areas 
observable under a fluorescence microscope 
(Figure 2). Fluorescence confirms the presence of 
rabies, while the absence of fluorescence indicates 
a negative result.

Surveillance at the VDL has been essential in 
monitoring rabies cases throughout North Dakota 
and surrounding states. In 2024 alone, 358 DFA 

Figure 2. 
Positive Rabies 
DFA test.

tests were conducted, yielding seven positive, seven inconclusive and 
344 negative cases. The seven positive cases were from two cats, 
four bats and one calf. The seven inconclusive cases had insufficient 
sample to test including submission of only partial or no brainstem 
and cerebellum. Sample submission guidelines for rabies can be found 
at www.vdl.ndsu.edu/wp-content/uploads/2019/10/Rabies-Guide.pdf. 

Awareness of wildlife reservoirs, especially bats, and the risks posed 
by unrecognized exposures is essential for prevention. Prompt testing 
ensures appropriate medical intervention if exposure is confirmed, 
highlighting the critical role of vigilance and diagnostic testing in 
protecting public health.

https://www.vdl.ndsu.edu/sample-submission-guidelines-for-rabies-testing/
https://www.vdl.ndsu.edu/sample-submission-guidelines-for-rabies-testing/
https://www.vdl.ndsu.edu/sample-submission-guidelines-for-rabies-testing/
http://www.vdl.ndsu.edu/forms/
https://www.vdl.ndsu.edu/hpai-in-cattle/
https://www.cdc.gov/rabies/php/protecting-public-health/index.html
https://www.cdc.gov/rabies/php/protecting-public-health/index.html
https://www.cdc.gov/rabies/php/protecting-public-health/index.html
https://www.cdc.gov/rabies/php/protecting-public-health/index.html
https://www.cdc.gov/rabies/php/protecting-public-health/index.html
https://www.vdl.ndsu.edu/wp-content/uploads/2019/10/Rabies-Guide.pdf


Mini Case Reports 
Quynn Steichen, MS, DVM, Diplomate ACVP 
Veterinary Anatomic Pathologist 
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Ruminal Acidosis in Two  
Mule Deer
Two female mule deer were presented to the 
NDSU VDL for autopsy with similar gross 
lesions. The deer were emaciated with a thin, 
rough haircoat. There was serous atrophy of 
the fat surrounding the heart and within the 
mesentery of the gastrointestinal tract. The 
ruminal mucosa was firmly attached to the 
submucosa and the pH was between 5.0 and 
5.5. The abomasal mucosa was markedly 
expanded by irregular, cobblestone-like 
thickening of the rugae (Figure 3).

Histopathology revealed moderate 
hyperkeratosis and ulceration of the ruminal 
mucosa. The rumen mucosa had numerous 
microabscesses and a cross section of an 
adult nematode (Figure 4). The abomasal 
mucosa was diffusely thickened by 
hyperplastic mucosal epithelium that forms 
tortuous, convoluted glands lined by abundant 
mucous cells that pile up to five cell layers 
thick (Figure 5). In one of the deer, the small 
intestinal mucosa was replaced by various 
reproductive stages of an apicomplexan 
organism (presumed Eimeria spp.). In the 
same deer, there were multiple random foci of 
hepatic inflammation and necrosis.

Both animals had evidence of ruminal 
acidosis caused by a low ruminal pH. Further 
complications of ruminal acidosis occur 
when bacteria invade the ruminal wall and are 
translocated to the liver causing hepatitis. This 
was observed in one deer that had hepatic 
inflammation and necrosis. Both animals 
had proliferative and hyperplastic abomasitis 
suggestive of a trichostronglye infection. In 
cervids, this type of nematode infection can 
cause diarrhea, anemia, hypoproteinemia, 
reduced weight gain and death.

Figure 3. Abomasum. The mucosa has a diffuse cobblestone 
appearance with markedly prominent and thickened rugae (arrow). 

Figure 4. Rumen. A moderate amount of hyperkeratosis is present 
along with microabscesses (arrows) within the mucosa. A cross 
section of an adult nematode is present (star). 

Figure 5. 
Abomasum. 
The mucosa is 
hyperplastic 
with tortuous 
convoluted 
glands.
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Follow Us on Social Media
Staff Spotlight
Virology
Sharon Wilson and Lynae Hansen-Lardy have 
been dedicated members of the NDSU VDL 
for decades, bringing exceptional expertise 
to the field of rabies diagnosis. With years of 
experience performing the Direct Fluorescent 
Antibody (DFA) test, they have tested numerous 
animal species to identify rabies infections. Their 
work plays a critical role in public health by 
providing timely and accurate diagnoses, helping 
to prevent the spread of this fatal disease 
and ensuring the safety of both animals and 
humans. Wilson and Hansen-Lardy’s skills and 
commitment have made them key assets to the 
lab and the community. Lynae Hansen-Lardy and  

Sharon Wilson using the 
fluorescence microscope.

Calendar: Winter Closures
	 January 20	 –	 Martin Luther King, Jr Day 
	 February 17	 –	 President’s Day
	 April 18	 –	 Good Friday
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