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May 1, 2019, AHL Userôs Guide and Fee Schedule 
Ý Includes more test information, new tests, new test panels, fee adjustments, and more! 

Ý Mobile friendly! 

Ý Available on-line at https://www.uoguelph.ca/ahl/  

Ý Test information is linked to LabNotes to facilitate test selection and interpretation of results. 
 

Update on histopathology and postmortem tests at the AHL: 
Histopathology        Test code 

- on food animal PM or mail-in      pmfd 

- on companion/other, 1-2 biopsies or tissues, equine abortion   histcm1 

- on companion/other, 3-6 biopsies or tissues     histcm2 

- on companion/other, 7 or more biopsies or tissues, including AHL PMs  histcm3 

Additional fees may be applied for pathologists to sample large or complex specimens, IHC, tumor margins, >10 slides, and special 

stains. For immunohistochemistry (IHC) cases originating from external laboratories, please note that transportation (courier) fees 

will be charged for slide and block return to the submitting laboratory. 

Postmortem      Test code 

Postmortem, companion/other    pmca 

Postmortem, companion/other, pocket-sized    pmpp 

Postmortem, equine abortion, stillbirth, or <24 h neonate  pmea 

Please check the AHL Fee Schedule booklet or visit our website for full testing details https://www.uoguelph.ca/ahl/tests.  

Client access is required. 

For species categories, refer to the AHL website ï Case definition for billing purposes - https://www.uoguelph.ca/ahl/billing-and-fees 

Dr. Maxie retires, May 31, 2019 
After 22 years as AHL Director, including 12 years as co-

Executive Director of Laboratory Services Division, Grant Max-

ie is retiring. 

Beginning in Guelph as an intern in OVC right after gradua-

tion from the Western College of Veterinary Medicine in Saska-

toon in 1969, Grant has been in and about Guelph for the past 50 

years. After his internship, he completed his PhD in clinical pa-

thology under the guidance of Dr. Ted Valli. He then undertook 

a 3-year stint as a hematologist within the International Develop-

ment Research Center project in Kenya on trypanosomiasis 

(sleeping sickness of cattle) and theileriosis (East coast fever). 

Returning to OVC as faculty in the Department of Pathology, 

he taught cardiovascular and urinary pathology for 5 years before moving to the Veterinary 

Services Branch of OMAFRA in 1982 as an anatomic pathologist, completing the ACVP 

boards in 1984, and becoming Guelph lab head in 1994. VLSB was transferred to the U of 

Guelph in 1997 as part of the Common Sense Revolution; Lab Services is administered with-

in the Office of Research. 

Retirement plans include continuing as editor-in-chief of the Journal of Veterinary Diag-

nostic Investigation, farming (hay-making, fence building), home repairs, travel, spending 

time with family, dancing, and the occasional round of golf.   AHL 

https://www.uoguelph.ca/ahl/tests
https://www.uoguelph.ca/ahl/billing-and-fees
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Our continued thanks to all of the non-author AHL clerical, tech-

nical, and professional staff who contribute to the generation of 

results reported in the AHL Newsletter. 

Premises ID and Client Portal   Jim Fairles, Josie Given 

In partnership with OMAFRA, the Animal Health Laboratory will assist veterinary clinics and their clients in obtaining 

their premises ID (PID). A single agreement with AHL is signed by the clinic stating that any premises information provid-

ed to the laboratory was done with the clientôs consent. 

Together, we can work to quickly and efficiently get the PID numbers added to your client database. Once the 

client has been assigned a PID, a PPR certificate will be either emailed (preferred) or sent by mail to the owner of the prem-

ises. 

AHL also now has a Client Portal for online submissions. Once your client PIDs are obtained, using the portal will: 

Ý Standardize your lab submissions (spelling of owner names, PID, farm name, etc.). 

Ý Track the progress of your cases, edit/cancel before the specimen is received at AHL. 

Ý Allow advanced searching, design reports based on Animal ID, farm, owner, etc. 

Ý Provide a case # prior to sending to AHL & track its progress as results are released. 

           
Contact Josie Given: 519-824-4120 ext 54320, or jgiven@uoguelph.ca to setup training!  AHL 

mailto:jgiven@uoguelph.ca
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Ontario Animal Health Network 
Your comprehensive source for animal health information. 

OAHN Update - June 2019 
 

h!Ib ǿƛǎƘŜǎ ǘƻ ŀŎƪƴƻǿƭŜŘƎŜ ǘƘŜ ŜȄǘŜƴǎƛǾŜ ŎƻƴǘǊƛōǳǝƻƴǎ ƻŦ !I[ 5ƛǊŜŎǘƻǊ 5ǊΦ DǊŀƴǘ aŀȄƛŜ ǘƻ ǘƘŜ ƴŜǘǿƻǊƪΦ !ǎ ǇǊƻƎǊŀƳ 
ŘƛǊŜŎǘƻǊ ŦƻǊ h!Ib ǎƛƴŎŜ ƛǘǎ ƛƴŎŜǇǝƻƴ ƛƴ нлмоΣ 5ǊΦ aŀȄƛŜ ǿŀǎ ƛƴǎǘǊǳƳŜƴǘŀƭ ƛƴ ŜǎǘŀōƭƛǎƘƛƴƎ ǘƘŜ ƴŜǘǿƻǊƪǎΣ άǎǘŜŜǊƛƴƎ ǘƘŜ 
ǎƘƛǇέ ŀƭƻƴƎ ǘƘŜ ǿŀȅΣ ŀƴŘ ƎǳƛŘƛƴƎ h!Ib ǘƻ ƛǘǎ ŎǳǊǊŜƴǘ ǎǘŀōƭŜ ŀƴŘ ǇǊƻŘǳŎǝǾŜ ǎǘŀǘŜΦ IŜ ǇǊƻǾƛŘŜŘ ŀ ǿŜŀƭǘƘ ƻŦ ƪƴƻǿƭŜŘƎŜ 
ŀƴŘ ŜȄǇŜǊƛŜƴŎŜΣ ŀƴŘ ǿŀǎ ƛƴŎǊŜŘƛōƭȅ ǎǳǇǇƻǊǝǾŜ ƻŦ ŀƭƭ ƻŦ ǘƘŜ ƴŜǿ ǿŀȅǎ ǿŜ ŀǇǇǊƻŀŎƘŜŘ ŎƻƳƳǳƴƛŎŀǝƻƴ ƻŦ ŀƴƛƳŀƭ ƘŜŀƭǘƘ 
ƴŜǿǎ ǘƻ ƻǳǊ ƳŜƳōŜǊǎ ŀƴŘ ŦƻƭƭƻǿŜǊǎΦ ²Ŝ ǿƛǎƘ ƘƛƳ ǘƘŜ ōŜǎǘ ƛƴ Ƙƛǎ ǊŜǝǊŜƳŜƴǘΣ ŀƴŘ ƘƻǇŜ ƘŜ ƪŜŜǇǎ ǳǇ ǿƛǘƘ ǘƘŜ ƴŜǿ ŀƴŘ 
ŜȄŎƛǝƴƎ ǇǊƻƧŜŎǘǎ ǿŜ ƘŀǾŜ ǇƭŀƴƴŜŘ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜΦ  

bŜǿ LƴŦƻƎǊŀǇƘƛŎǎ 
 

¢ƘŜ h!Ib /ƻƳǇŀƴƛƻƴ !ƴƛƳŀƭ bŜǘǿƻǊƪ Ƙŀǎ ǊŜŎŜƴǘƭȅ ǊŜƭŜŀǎŜŘ ƴŜǿ ƛƴŦƻƎǊŀǇƘƛŎǎ ŀōƻǳǘ 
CŜƭƛƴŜ ¦ǇǇŜǊ wŜǎǇƛǊŀǘƻǊȅ ¢ǊŀŎǘ 5ƛǎŜŀǎŜ ŀƴŘ !ƴǝōƛƻǝŎǎΣ [ŀōƻǊŀǘƻǊȅ {ǳōƳƛǎǎƛƻƴǎΣ LǘŎƘȅ 
5ƻƎǎΥ ¢ƻǇƛŎŀƭ ¢ǊŜŀǘƳŜƴǘǎ ŀƴŘ /ǳƭǘǳǊŜ-/ǊƛǝŎŀƭ /ŀǎŜǎΦ !ŘŘƛǝƻƴŀƭƭȅΣ ǘƘŜ ƴŜǘǿƻǊƪ Ƙŀǎ ǳǇπ
ŘŀǘŜŘ ƛǘǎ 9ŎƘƛƴƻŎƻŎŎǳǎ ƳǳƭǝƭƻŎǳƭŀǊƛǎ ƛƴŦƻƎǊŀǇƘƛŎ ǘƻ ǊŜƅŜŎǘ ǘƘŜ Ƴƻǎǘ  ǳǇ-ǘƻ-ŘŀǘŜ Řŀǘŀ ŀƴŘ 
ŬƎǳǊŜǎ ŀōƻǳǘ 9a ƛƴ hƴǘŀǊƛƻΦ 
 
¢ƘŜ h!Ib 9ǉǳƛƴŜ bŜǘǿƻǊƪ Ƙŀǎ ŎǊŜŀǘŜŘ ŀƴ ƛƴ-ŘŜǇǘƘ ƛƴŦƻƎǊŀǇƘƛŎ ƭƻƻƪƛƴƎ ŀǘ ŜǉǳƛƴŜ ƘŜǊǇŜǎ 
ƳȅŜƭƻŜƴŎŜǇƘŀƭƻǇŀǘƘȅΦ ¢ƘŜ ƛƴŦƻƎǊŀǇƘƛŎ ŎƻǾŜǊǎ ǇǊŜǾŜƴǝƻƴΣ Ǌƛǎƪ ƻŦ ŘƛǎŜŀǎŜΣ ŎƭƛƴƛŎŀƭ ǎƛƎƴǎΣ 
ŘƛŀƎƴƻǎƛǎΣ ǘǊŜŀǘƳŜƴǘΣ ŀƴŘ ǊŜŘǳŎƛƴƎ ǘƘŜ ǎǇǊŜŀŘ ƻŦ 9IaΦ ¢ƘŜǊŜ ǿŀǎ ŀ ŎƻƴŬǊƳŜŘ ŎŀǎŜ ƻŦ 
9Ia ƛƴ ǘƘŜ wŜƎƛƻƴŀƭ aǳƴƛŎƛǇŀƭƛǘȅ ƻŦ ¸ƻǊƪ ƛƴ !ǇǊƛƭΦ 

bŜǿ wŜǇƻǊǘǎ 
 
¢ƘŜ vм нлмф ƴŜǘǿƻǊƪ ǊŜǇƻǊǘǎ ŦƻǊ Ƴƻǎǘ ƴŜǘǿƻǊƪǎ ƘŀǾŜ ōŜŜƴ ǇƻǎǘŜŘ ǘƻ ǘƘŜ h!Ib ǎƛǘŜτƧǳǎǘ ǎŜƭŜŎǘ ǘƘŜ ǎǇŜŎƛŜǎ ȅƻǳ ǿƛǎƘ 
ǘƻ ǾƛŜǿ ǳƴŘŜǊ άbŜǘǿƻǊƪ wŜǇƻǊǘǎέΦ {ƻƳŜ ƘƛƎƘƭƛƎƘǘǎ ƛƴŎƭǳŘŜΥ 

¶ /ƻƳǇŀƴƛƻƴ !ƴƛƳŀƭǎΥ ±Ŝǘǎ ŀǊŜ ǎŜŜƛƴƎ ƭŜǎǎ ǊŜǎǇƛǊŀǘƻǊȅ ŘƛǎŜŀǎŜ ŀƴŘ ƳƻǊŜ Ƴǳƭǝ-ŘǊǳƎ ǊŜǎƛǎǘŀƴǘ ōŀŎǘŜǊƛŀƭ ƛƴŦŜŎπ
ǝƻƴǎΤ άbŜǿέ ŎŀƴƛƴŜ ŘƛǎǘŜƳǇŜǊ ǎǘǊŀƛƴǎΤ ŜƴŎŜǇƘŀƭƛǝǎ ŦǊƻƳ ǊŀŎŎƻƻƴ ǊƻǳƴŘǿƻǊƳΤ ǊŀōƛŜǎ ǳǇŘŀǘŜΦ 

¶ {ǿƛƴŜΥ YŜŜǇƛƴƎ !{C ŀƴŘ ƻǘƘŜǊ ŘƛǎŜŀǎŜǎ ƻǳǘ ƻŦ ȅƻǳǊ ōŀǊƴΤ h!Ib {ǿƛƴŜ ŜǊȅǎƛǇŜƭŀǎ ǇǊƻƧŜŎǘ ǳǇŘŀǘŜΤ ƳƻǊŜ t95± 
ŀƴŘ t5/ƻ± ƻƴ ŦŀǊƳǎ ƛƴ hƴǘŀǊƛƻΦ 

¶ .ƻǾƛƴŜΥ ¦ǊŜŀǇƭŀǎƳŀ ŀōƻǊǝƻƴǎ ƛƴ нлмфΤ ǾŜǘŜǊƛƴŀǊȅ ǎǳǊǾŜƛƭƭŀƴŎŜΤ h!Ib ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘΤ ŎŀǎŜ ǊŜǇƻǊǘ ƻƴ ƳŀƭƛƎπ
ƴŀƴǘ ŎŀǘŀǊǊƘŀƭ ŦŜǾŜǊΦ 

¶ tƻǳƭǘǊȅΥ ±ŜǘŜǊƛƴŀǊȅ ǎǳǊǾŜȅ ƘƛƎƘƭƛƎƘǘǎΤ ŀƴǝƳƛŎǊƻōƛŀƭ ǇǊŜǎŎǊƛǇǝƻƴ ŎƘŀƴƎŜǎΦ 
 

²Ŝ ƘŀǾŜ ƭƻǘǎ ƻŦ ƴŜǿ ǊŜǇƻǊǘǎΣ ƭŀō ŘŀǘŀΣ ŀƴŘ ǊŜǎƻǳǊŎŜǎΦ .Ŝ ǎǳǊŜ ǘƻ ŎƘŜŎƪ ƻǳǘ h!IbΦŎŀ  

h!Ib {Ƴŀƭƭ CƭƻŎƪ tƻǳƭǘǊȅ ±ŜǘŜǊƛƴŀǊȅ {ŜƳƛƴŀǊ 
 

hƴ !ǇǊƛƭ сΣ ǘƘŜ h!Ib tƻǳƭǘǊȅ bŜǘǿƻǊƪ ƻǊƎŀƴƛȊŜŘ ŀƴŘ ƘƻǎǘŜŘ ŀ {Ƴŀƭƭ CƭƻŎƪ ±ŜǘŜǊƛƴŀǊȅ ǿƻǊƪǎƘƻǇ ŀǘ ǘƘŜ !ƴƛƳŀƭ IŜŀƭǘƘ 
[ŀōƻǊŀǘƻǊȅ Φ ¢ƘŜ Řŀȅ ŎƻƴǎƛǎǘŜŘ ƻŦ ŜȄǇŜǊǘ ǇǊŜǎŜƴǘŀǝƻƴǎ ƻƴ ǎƳŀƭƭ ƅƻŎƪ ƘŜŀƭǘƘ ŀƴŘ ƳŀƴŀƎŜƳŜƴǘΣ ŦƻƭƭƻǿŜŘ ōȅ ǿŜǘ ƭŀōǎ ƛƴ 
ǘƘŜ ta ǊƻƻƳΣ ǿƘŜǊŜ ǾŜǘǎ ǿŜǊŜ ƎƛǾŜƴ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ŦƻǊ ǎƻƳŜ ƳƻǊŜ ŀǇǇƭƛŜŘ ǿƻǊƪΦ ¢ƘŜ Řŀȅ ǿŀǎ ŀ ƘǳƎŜ ǎǳŎŎŜǎǎΣ ǿƛǘƘ пл 
ǾŜǘŜǊƛƴŀǊƛŀƴǎ ŦǊƻƳ ŀǊƻǳƴŘ hƴǘŀǊƛƻ ŀǧŜƴŘƛƴƎΣ ǿƛǘƘ 5ǊΦ ±ƛŎǘƻǊƛŀ .ƻǿŜǎΣ ōƻŀǊŘ-ŎŜǊǝŬŜŘ ǇƻǳƭǘǊȅ ǾŜǘŜǊƛƴŀǊƛŀƴ ŀƴŘ ŘƛŀƎƴƻǎπ
ǝŎ ŀǾƛŀƴ ǇŀǘƘƻƭƻƎƛǎǘΣ ŀǎ ƪŜȅƴƻǘŜ ǎǇŜŀƪŜǊΦ ¢Ƙŀƴƪǎ ǘƻ ŜǾŜǊȅƻƴŜ ŦǊƻƳ ǘƘŜ h!Ib tƻǳƭǘǊȅ bŜǘǿƻǊƪ ŦƻǊ ƳŀƪƛƴƎ ǘƘƛǎ Řŀȅ ŀ 
ǎǳŎŎŜǎǎΣ ŀƴŘ ǘƘŀƴƪǎ ǘƻ ŀƭƭ ƻŦ ǘƘŜ ǾŜǘǎ ŦƻǊ ŀǧŜƴŘƛƴƎΦ 

https://oahn.ca/resources/feline-upper-respiratory-tract-disease-and-antibiotics-infographic/
https://oahn.ca/resources/feline-upper-respiratory-tract-disease-and-antibiotics-infographic/
https://oahn.ca/resources/laboratory-submissions-naughty-vs-nice-infographic/
https://oahn.ca/resources/infographic-itchy-dogs-topical-treatments-culture-critical-cases/
https://oahn.ca/resources/infographic-itchy-dogs-topical-treatments-culture-critical-cases/
https://oahn.ca/resources/emerging-risk-echinococcus-multilocularis-in-ontario-infographic/
https://oahn.ca/resources/equine-herpes-myeloencephalopathy-ehm-infographic/
https://oahn.ca/resources/equine-herpes-myeloencephalopathy-ehm-infographic/
https://oahn.ca/news/confirmed-case-of-equine-herpes-myeloencephalopathy-ehm-in-the-regional-municipality-of-york/
https://oahn.ca/news/confirmed-case-of-equine-herpes-myeloencephalopathy-ehm-in-the-regional-municipality-of-york/
https://oahn.ca/
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RUMINANTS 

AHL Lab Reports 

A producer with a flock of 250 Bluefaced Leicester and 

Scottish Blackface sheep reported 3 abortions of near-term 

fetuses in a group of 52 breeding ewes. This group of cross-

bred ewes had been recently purchased and relocated from 

Saskatchewan. Two additional abortions had occurred previ-

ously; however, fetuses were at an earlier stage of gestation, 

and diagnostic testing was not pursued. Ewes appeared to be 

healthy, in good body condition, and had been recently vac-

cinated and dewormed. The ration consisted of corn silage, 

oats, and free-choice hay. Samples of fresh placenta obtained 

from two abortions were submitted to the AHL for testing. 

Cotyledons in one placenta were noted to be mildly 

swollen. Samples of placenta were submitted for culture for 

common bacterial pathogens including Campylobacter spp., 

PCR testing for Coxiella and Chlamydia, and histologic ex-

amination. No significant bacterial pathogens were isolated 

in culture, and PCR tests for Coxiella and Chlamydia were 

negative. Histologic features in both placentas were similar: 

autolysis was moderately advanced and trophoblastic epithe-

lium was sloughed. Extensive infiltrates of neutrophils were 

present within both cotyledonary and intercotyledonary cho-

rioallantois (Fig. 1). In one placenta, several allantoic arteri-

oles were undergoing leukocytoclastic vasculitis, associated 

with occasional thrombosis. Based upon the histologic find-

ings of marked suppurative placentitis, further testing for 

infectious causes of ovine abortion was initiated. PCR test-

ing for Toxoplasma and Leptospira was negative, and im-

munohistochemical staining for BVDV/Border disease virus 

was also negative. 

Reports in the literature of sporadic cases of ovine 

abortion caused by Flexispira rappini in New Zealand and 

the United States caused us to pursue further PCR testing of 

saved frozen portions of placenta using genus-specific Heli-

cobacter primers. The obtained PCR product was sequenced, 

and sequence results (100% coverage and 99.4% identity) 

revealed the presence of Helicobacter trogontum, previ-

ously known as Helicobacter (Flexispira) rappini. Addi-

tionally, immunohistochemical staining of the placental le-

sions using rabbit anti-H. pylori polyclonal antibodies 

(Dako) revealed widespread positive immunostaining (note: 

previous literature reports have described cross-reactivity of 

this antiserum with multiple Helicobacter species) (Fig. 2). 

A recent retrospective diagnostic survey of laboratory 

submissions from ovine abortion outbreaks in New Zealand 

(NZ) identified Helicobacter bilis and Helicobacter trogon-

tum as causes of late-term abortions in a small, but signifi-

cant proportion of affected flocks. In the NZ outbreaks, post-

mortem and histologic lesions in affected fetal livers resem-

bled those of Campylobacter spp., consisting of hepatomeg-

aly and multifocal hepatic necrosis. Large curved bacilli situ-

ated within viable hepatocytes bordering necrotic foci were 

visualized by positive Warthin-Starry silver staining. The 

authors described one case that was positive for Helicobacter 

spp. by PCR and that lacked hepatic lesions. Placentas were 

not available for examination. 

This is the first identification by the AHL of Helico-

bacter trogontum as a cause of placentitis and abortion in 

sheep. Whether this organism is a sporadic, previously unde-

tected or emerging cause of infectious ovine abortion in On-

tario remains to be elucidated. Much remains unknown re-

garding the source of the organism, the method of transmis-

sion and its pathogenicity. Molecular tools have now provid-

ed us with the means of answering some of these questions.   
AHL 
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Abortion caused by Helicobacter trogontum in a sheep flock  
Maria Spinato, Margaret Stalker, Durda Slavic, John McNally 

Figure 1. Autolysed chorioallantois infiltrated by neutrophils. 

Figure 2. Positive IHC staining for Helicobacter spp. in ovine 

placenta. 



 AHL Newsletter, Volume 23, Number 2       June, 2019 19 

 

A single full-term, fully haired, aborted Holstein fetus, 

and its associated placenta and attached umbilical cord was 

received by the AHL-Kemptville for postmortem evaluation. 

The fetus originated from a heifer that had reached her due 

date but had failed to show any premonitory signs of calv-

ing. The dam was subsequently induced (10 mL dexame-

thasone, 3 mL cloprostenol) but failed to progress and the 

dead fetus was ultimately delivered via caesarian section. 

At postmortem there was marked shortening of the 

neck, and the cervical profile was irregular (Fig. 1). The 

cranial-to-caudal thoracic vertebral column was similarly 

irregular and had moderate scoliosis. All 4 limbs were fixed 

with arthrogryposis (Fig. 1). The head was smaller than ex-

pected with subtle rostro-caudal shortening, doming, and 

incomplete coverage of the caudal cranial sutures forming 

and ~ 2.0 x 1.6 cm retained inter-sutural space. There was no 

herniation or extension of meninges or brain from this site. 

Upon opening the calvaria, the brain was very soft and col-

lapsed on removal (suspect hydrocephalus). The vertebral 

column was split mid-sagittally to evaluate the vertebral 

bodies. Within the cervical vertebral column, vertebral bod-

ies C3 to C7 were irregular, small and angular-to-wedge-

shaped and there was partial fusion of the C5/C6 vertebrae 

(Fig. 2). Similar shortening and irregularity was observed 

within the T1 to T5 thoracic vertebrae, but changes were less 

obvious than for the cervical vertebrae. The ribs and sternum 

as well as the lumbar and sacral vertebrae appeared grossly 

unremarkable. The heart was globose and flaccid with 

biventricular dilation and a 1.2-cm ventricular septal defect 

~1 cm below the aortic semilunar valves (Fig. 3). The lungs 

were not inflated and there was mild associated pulmonary 

congestion and edema. The changes noted in the cervical 

and thoracic vertebral column, head, and heart are char-

acteristic of complex vertebral malformation (CVM). In 

addition, both the dam and sire were known carriers for 

CVM. With the assistance of Holstein Canada, samples of 

fetal skeletal muscle was sent for genetic testing and the 

fetus was found to be ñCVM affectedò. 

CVM is a congenital autosomal recessively inherited 

disorder of Holstein cattle resulting from a single base mis-

sense substitution in the nucleotide sugar transporter 

gene SLC35A3. It has been traced back to the US Holstein 

sire Penstate Ivanhoe Star and one of his sons Carlin-M 

Ivanhoe Bell and their offspring, and represents the single 

most prevalent inherited disorder in Holstein cattle. 
CVM-affected fetuses are aborted ~75% of the time with the 

remaining ~25% usually terminating in stillbirths. The 

SLC35A3 transporter plays a significant role in NOTCH 

signalling and the formation of the vertebral column during 

embryonic development and differentiation of the unseg-

mented paraxial mesoderm. As a result, this syndrome is 

associated with significant cervical and thoracic vertebral 

malformation, malformed ribs, and arthrogryposis. Addi-

tionally, cardiac anomalies are also often reported (including 

septal defects, great vessel malformation, and myocardial 

hypertrophy).   AHL 
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Complex vertebral malformation syndrome in a full-term Holstein fetus 
Heindrich Snyman, Henry Ceelen 

Figure 1. Aborted Holstein fetus with irregular and shortened neck 

and arthrogryposis. 

Figure 2. Mid-sagittal split vertebral column with irregular wedge-

shaped C3-C7 cervical vertebral bodies (arrows) and partial fusion 

of the C5/C6 vertebrae (asterisk). 

Figure 3. Heart with high ventricular septal defect (arrow). 
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FISH 
Concurrent bacterial gill disease and nodular gill disease in rainbow 
trout fingerlings   Heindrich Snyman, Nikki LePage, Kathleen Todd, Calvin Kellendonk, Patricia Bell-

Rogers, Lisa Ledger, Qiumei You, Hugh Cai 

During late February, a commercial aquaculture hatch-

ery was experiencing increased daily mortality rates in a 

group of ~ 25 g, triploid, rainbow trout (Oncorhynchus 

mykiss) fingerlings. Fish were routinely raised in indoor fi-

berglass pens prior to being moved to outside concrete race-

ways in December of the preceding year. Throughout the 

initial growing period, mortality rates were stable until a low 

but steady increase was observed starting ~1 wk prior to sub-

mission. 

Live fish (n = 18) were submitted to the AHL for test-

ing. Fish had open mouths with flared opercula, patchy pale 

gills, and overlying tacky mucus on the gill surfaces. Some 

fish had eroded fins with skin ulcers overlying the operculum 

and lateral abdominal surfaces. Wet mounts of gill clips re-

vealed large dense mats of slender filamentous bacteria 

with occasional scattered diatoms (Fig. 1). Histologically, 

widespread lamellar epithelial hyperplasia often spanned 

the entire length of individual filaments and resulted in ex-

tensive lamellar fusion and formation of interlamellar 

pockets with entrapped sloughed cellular debris (Figs. 2, 3). 

Interfilamentous spaces, remaining interlamellar spaces, and 

pockets, contained, dense colonies of ~0.5 Õm wide and 2.0-

5.0 Õm long slender filamentous bacteria (Fig. 2) with abun-

dant ~8-15 Õm, irregular angular-to-polygonal, non-ciliated 

protozoa, with small eccentric magenta nuclei and fine gran-

ular basophilic cytoplasm (amoebic trophozoites) (Figs. 3, 

4). These changes were consistent with a diagnosis of both 

bacterial gill disease (BGD) and nodular gill disease 

(NGD). 

BGD is one of the most significant infectious diseases 

affecting freshwater salmonid aquaculture worldwide. 
The causative agent is Flavobacterium branchiophilum, a 

gram-negative, non-motile, slender filamentous bacterium. 

Disease outbreaks are especially common in intensively 

reared fry and fingerlings and often occur during early spring 

and summer when higher temperatures and rising precipita-

tion are implicated as causative factors. Aerobic culture of 

gill surface swabs in our case however yielded a Flavobacte-

rium sp. different from F. branchiophilum, confirmed by 

MALDI-TOF MS. The full sequence of the 16S rRNA gene 

of the isolate had 98.8% identity to an unidentified Flavo-

bacterium sp. WB 4.2-31 (1460/1478 bp), and 98.7% simi-

larity to a F. aquidurense (1459/1478 bp). Although other 

flavobacterial pathogens can cause similar or concurrent gill 

lesions, this has been historically uncommon in Ontario. 

Nonetheless, in recent years a small number of unidentified 

Flavobacterium spp., similar to our case, have been isolated 

in AHL submissions seen as bacterial gill disease. This sug-

gests that strains other than F. branchiophilum could also 

contribute to the development of clinical bacterial gill 

disease. 

NGD represents the second most common gill dis-

ease affecting Ontario rainbow trout aquaculture. Cochli-

opodium sp. is the most common cause in Ontario, although 

other pathogenic gill amoebas also exist in other production 

systems and fish species (e.g., Paramoeba sp., Thecamoeba 

sp., etc.). NGD follows a clinical presentation similar to 

BGD, although mortality and morbidity rates are typically 

lower. Concurrent infection with filamentous bacteria is 

not unusual as amoebas are particularly attracted to surface 

filamentous bacteria and cell debris, which act as a rich nutri-

ent source for amoeba.  

Co-infected cases will respond poorly to standard BGD 

antibacterial treatments (e.g., chloramine-T) and given the 

similarities in clinical presentation, appropriate laboratory 

testing (including gill wet mounts and histopathology) is a 

necessity to ensure an accurate diagnosis.   AHL 
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Figure 1. Gill clip wet mount with mats of slender filamentous 

bacteria (asterisks).  
Figure 2. Histology of gills with widespread lamellar epithelial 

hyperplasia with fusion (arrow) and dense filamentous bacteria 

(asterisks). 

Figure 3. Histology of gills with widespread lamellar epithelial 

hyperplasia, fusion, and pocket formation (arrow) with inter-

spersed amoebic trophozoites (asterisks). 

Figure 4. Histology of gills with amoebic trophozoites (arrows). 

BGD and NGD in rainbow trout fingerlingsðcontinued 


