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VETERINARY PRACTITIONER USE OF CYTOLOGY AND INTER-
ACTION WITH CLINICAL PATHOLOGISTS. M. Christopherl,
C. Hotz', S. Shellyz, P. Pion®. lUniversity of California, Davis,
CA, USA; 2IDEXX Veterinary Laboratories, West Sacramento, CA,
USA; and 3Veterinary Information Network (VIN), Davis,
CA, USA.

Cytology is an important diagnostic tool in veterinary practice, yet
little information exists regarding practitioner use of cytology and
interactions with clinical pathologists. A web-based survey was
provided to members of VIN during Sept-Dec 2004. Respondents
(n = 871) were in general practice (86.4%), specialty practice (9.4%),
and veterinary schools (4.2%). Veterinarians reported obtaining ~7
samples/week (range 0-100), of which 50% were sent to diagnostic
laboratories and 50% were evaluated in-house (with 25% of the
latter then sent to a laboratory). Board-certified specialists sub-
mitted more samples than others. Cytology was used to guide
additional testing (89%), to rule out specific diseases (81%), to obtain
a definitive diagnosis (70%) and to stage metastasis (33%). When
deciding whether to use cytology, >80% of veterinarians ranked
accuracy and availability of cytopathology expertise as very
important; <15% ranked cost and availability of ultrasound as
very important. Over 75% of respondents felt it was important for
the clinical pathologist to know lesion location; history, signalment,
and clinical signs; sampling method; and previous cytology or
biopsy results. Veterinarians reported consulting clinical patholo-
gists ~once/month (range 0-80). Reasons for consults included
discrepancy between cytologic and clinical findings (79%), to clarify
a diagnosis (69%), and to find out the confidence of the pathologist
(62%) or what they really think (41%). Veterinarians were very
confident of diagnoses made by board-certified clinical pathologists
(95% of respondents), clinical pathology residents (26%), board-
certified veterinarians in another discipline (37%), board-certified
MD pathologists (6.7%), non-certified veterinarians (<1%), or
laboratory technicians (<1%). Fifteen percent of veterinarians
reported they did not know the qualifications of the person
evaluating their cytology samples.
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NORMAL AND ATYPICAL MITOSIS. H. Tvedten. Clinical
Chemistry, BVF, Swedish University of Agricultural Sciences,
Uppsala, Sweden and Michigan State University, East Lansing,
MI, USA.

The number and type of mitotic figures found in cytological and
histological samples often have a large impact on whether or not the
process is considered benign or malignant. This presentation is to
review normal mitosis and to describe various abnormal changes in
mitosis such as tripolar and other than bipolar mitosis, lagging
chromosomes and micronuclei. Morphologic changes are empha-
sized but significance in the determination of malignancy is also
discussed. Studies with pathologists in human medicine have
shown a large variation in how different pathologists classify photos
of the same cell in terms of if the cell was in mitosis, what stage of
mitosis was present and if it was a normal mitosis. The material is
assembled from clinical cases and the literature because of curiosity
of the author about a part of pathologists” daily diagnostic activity. It
should hopefully provide some insights to others, which should be
fun and useful.

3

CHARACTERIZATION OF THE PIGMENTED CYTOPLASMIC
GRANULES COMMON IN CANINE HEPATOCYTES. M. Scott,
K. Buriko?. lPathobiology and Diagnostic Investigation, Michigan
State University, E. Lansing, MI; and “Matthew J. Ryan Veterinary
Hospital, University of Pennsylvania, Philadelphia, PA, USA.

Microscopic examination of canine hepatic tissue often reveals
aggregates of irregular cytoplasmic granules that appear brown on
hematoxylin and eosin (H&E)-stained histologic sections and green
on Romanowsky-stained cytologic preparations. Pathologists have
variably classified this material as lipofuscin or as bile. We assessed
these characteristic hepatocellular inclusions in liver samples from 10
dogs of several breeds and 1.5-13.5 (mean 5.5) years of age. A panel
of 10 stains (H&E, Stein'’s, periodic acid Schiff, rhodamine, Giemsa or
Wright-Giemsa, luxol blue, Prussian blue, Ziehl-Neelsen, Fontana
Masson, and oil red O) was used to assess the material on paired
cytologic and histologic samples. Corresponding tissue from 3 of
the dogs was assessed by transmission electron microscopy (TEM).
All unstained cytologic and histologic samples were assessed for
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autofluorescence by fluorescence microscopy with excitation at 330—
380, 450-490, and 510-560 nm. Copper, bile, hemosiderin, melanin,
and neuronal ceroid lipofuscin were similarly assessed by staining
and fluorescence microscopy. The target material did not stain like
bile and had no consistent positive staining with any of the stains.
Like neuronal pigment from a dog with ceroid lipofuscinosis, but
unlike bile, melanin, copper, and hemosiderin, it autofluoresced in all
unstained histologic and cytologic samples at each excitation
wavelength. By TEM, the material was consistent with lipofuscin,
appearing as irregular aggregates of variably sized, grey to black
granules bounded by single membranes, sometimes in association
with lamellar bodies. Staining, fluorescence, and ultrastructural
findings in this study provide strong evidence that this routine
pigment is a form of lipofuscin. It should not be regarded as bile
or as evidence of cholestasis.

4

FELINE NASAL LYMPHOMA: 46 CASES (1989-2004). L. Little, R.
Patel, M. Lamb, M. Goldschmidt. University of Pennsylvania
School of Veterinary Medicine, Philadelphia, PA, USA.

Nasal lymphoma is the most common nasal tumor in cats, yet there
are no reports pertaining to the clinicopathologic and cytologic
features of this neoplasm. We identified 46 cases of nasal lymphoma
diagnosed at our institution by histopathology. Twelve of the
seventeen cases in which nasal cytology was performed were
diagnosed as lymphoma, while the remaining five cases were
inflammatory (3), normal lymphoid tissue (1), or non-diagnostic (1).
Cytologically, lymphoma cases displayed a monomorphic popula-
tion of immature large lymphoblasts, with varying degrees of
inflammation and epithelial dysplasia. Interestingly, vacuolated
lymphoblasts predominated in 8/12 cytologic lymphoma diagno-
ses. Six submandibular lymph nodes were aspirated at presentation,
none of which showed evidence of lymphoma involvement.
Immunohistochemistry was performed on 41 specimens, resulting
in 9 T-cell (CD3+, CD79a-), 27 B-cell (CD3—, CD79a+), and 5 mixed
populations. Six cases were found to have multiorgan involvement
on necropsy, two of which had involvement limited to the
cerebellum and frontal cortex, respectively. The mean age of
affected cats was 8.8 years and no sex or breed predilection was
identified. Mean duration of clinical signs was 6.5 months (range 2
weeks to 60 months). Common clinical signs included nasal
discharge (38/46), sneezing (29/46), decreased appetite (28/46),
increased upper respiratory noise (27/46), ocular discharge (15/46),
increased respiratory effort (14/46), facial deformity (14/46), stridor
(13/46), wheezing (12/46), and coughing (11/46). Laboratory
abnormalities included panhyperproteinemia (23/42), lymphope-
nia (20/44), hypocholesterolemia (11/42), hyperphosphatemia (14/
42), increased aspartate aminotransferase (15/33), and hyperbili-
rubinemia (13/42). No animals were hypercalcemic and six animals
were mildly anemic. Two cats were feline leukemia virus (FeLV)
positive, one of which had multiorgan involvement. These findings
summarize the diverse cytologic and clinicopathologic findings in
cats with nasal lymphoma.

5

EVALUATION OF THE ADVIA 120 CSF ASSAY FOR ANALYSIS
OF CANINE CEREBROSPINAL FLUID. K. Ruotsalo®, R. Poma?,
D. Bienzle®. lDepartrnents of Pathobiology and 2Clinical Studies,
University of Guelph, Guelph, Ontario, Canada.

Cerebrospinal fluid (CSF) from animals is an expensive sample to

obtain and requires rapid processing with special technical expertise
and equipment for appropriate analysis. Current methods in-
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corporating manual cell counts in hemocytometer chambers,
cytocentrifugation, and differential cell determinations are labori-
ous and prone to operator variability. Furthermore, most samples
are acquired for disease investigation from dogs, where sample
volume can be limiting. Introduction of the ADVIA 120 hematology
analyzer with specific software adaptations to the veterinary
market has enabled reliable assessment of blood leukocytes from
dogs and other species. Similarity of canine and human leukocyte
morphology, and successful automated CSF analysis of human
samples using this instrument, prompted an investigation of its
utility for canine CSE. The ADVIA 120 “CSF Assay” uses direct
cytometry to enumerate leukocytes and erythrocytes, and provides
an automated leukocyte differential from 300 pL of sample. In
this study samples from 25 clinically normal dogs and from 25 dogs
with evidence of neurological disease were prospectively analyzed
with the traditional manual and the new flow cytometric method.
Correlation between methods in the leukocyte and erythrocyte
concentrations, and the leukocyte differential counts, were assessed.
Results indicate that there is good correlation between methods
for leukocyte and erythrocyte concentration; however, the correla-
tion for detection of different leukocyte populations was only
moderate. Therefore, it was concluded that software algorithms
currently employed in the ADVIA 120 CSF assay to identify
leukocyte subpopulations might not be suitable for canine CSF
samples.

6

ASSESSMENT OF A COMMERCIAL GEL COLUMN TECHNIQUE
FOR FELINE AB BLOOD TYPING AND CROSSMATCHING.
U. Giger, M-C. Blais, N. Weinstein. Section of Medical Genetics,
University of Pennsylvania, Philadelphia, PA, USA.

The AB blood group system contains three blood types: type A, type
B, and type AB. Because of the presence of naturally-occurring
alloantibodies, A-B blood group incompatibilities can cause life-
threatening acute hemolytic reactions and neonatal isoerythrolysis.
Other feline blood incompatibilities, such as those due to the newly
identified common red cell antigen Mik, have also been recognized.
Hence, blood typing and crossmatching tests are essential in
assessing blood compatibility. In this study we evaluated a new
gel column method (DiaMed, Cressier, Switzerland) for feline
typing and crossmatching, and compared the results to a standard
tube method. Both typing methods utilize serum from type B cats
and the Triticum wvulgaris lectin for anti-A and anti-B reagents,
respectively. Comparison of AB blood typing results using both
tube and gel column methods for 135 blood samples (in EDTA,
citrate, or CPDA) yielded equivalent results for 112 type A, 17 type
B, and 6 type AB cats. The gel test typing results were easy to read
with unequivocal 3+ to 4+ erythrocyte agglutination reactions and
could be photographically archived. The gel agglutination results
for blood typing were not adversely affected by anemia, poly-
cythemia, leukocytosis, hyperglobulinemia, hyperlipidemia, hyper-
bilirubinemia, or hemolysis. When comparing 88 crossmatch test
results, AB and other blood incompatibilities were readily detected
by both methods, although in few instances discordant results were
seen in tube versus gel test (with and without bromelin preincu-
bation). We conclude that the gel test is a useful laboratory method
to identify feline blood incompatibilities as has been previously
shown for dogs and humans. The standard tube method test relies
on the subjective reading of test results, while the gel test appears
readily standardized.

7
*QUALITATIVE AND QUANTITATIVE COMPARISONS OF
CELLULOSE ACETATE AND AGAROSE GEL PROTEIN ELEC-
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TROPHORESIS OF CANINE, FELINE AND EQUINE SERA. T.M.
Grondin, S.L. Stockham. Department of Diagnostic Medicine/
Pathobiology, Kansas State University, Manhattan, KS, USA.

Serum protein electrophoresis is commonly used to characterize
dysproteinemias in domestic species. The objective of this study was
to qualitatively and quantitatively compare results and procedures
of serum protein electrophoresis (SPE) using Titan III cellulose
acetate membranes (CA) stained with Ponceau S and Titan Gel
system (TG) (amido black stain). Canine (78), feline (44) and equine
(19) samples were selected from frozen sera previously collected
from patients with various disorders during the previous three
months. After thawing, total protein concentrations were de-
termined by biuret reaction (Hitachi 911). The serum protein
fractions were separated by CA and TG electrophoreses on the
same day and scanned with the Quick Scan 2000 with Windows®.
Evaluating densitometer scans of each method allowed identifica-
tion of dysproteinemias such as chronic inflammatory hyper-
proteinemia, monoclonal gammopathy, and selective and
nonselective hypoproteinemias. Major visible differences in the
electrophoretic fractions included more a;-globulin staining in TG
compared to CA and indistinct separation of B-globulins in TG. For
between assay precision (n = 20), the coefficients of variation (CV)
for canine albumin concentration was 4% for both assays (mean =
3.7 g/dl for both) and the CVs for globulin fractions ranged from
11-31% and 11-18% for CA and TG, respectively. For canine sera,
when TG was compared to CA using Deming regression, there was
a positive constant bias for a,-globulins, a positive proportional bias
for ay-globulins, a negative proportional bias for y-globulins, and
constant and proportional biases for albumin and f,-globulins. For
feline sera, there was a positive proportional bias for y-globulins and
constant and proportional biases for albumin and a,-globulins.
Biases were not detected in the equine sera.

8

*COMPARISON OF PROTEIN CONCENTRATIONS IN PRECO-
LOSTRAL AND POSTCOLOSTRAL BOVINE SERA USING
SPECTROPHOTOMETRIC, REFRACTOMETRIC, ELECTROPHO-
RETIC, AND RADIOIMMUNODIFFUSION METHODS. R. Di
Terlizzi, S.L. Stockham, R. Kempegowda, M.J. Wilkerson.
Department of Diagnostic Medicine/Pathobiology, Kansas State
University, Manhattan, KS, USA.

The objective of this study was to compare protein concentrations in
precolostral and postcolostral bovine sera using spectrophotometric,
refractometric, electrophoretic, and radioimmunodiffusion meth-
ods. Serum samples were collected from 30 newborn Holstein calves
prior to and 24 hours after ingestion of colostrum (1-2 feedings, 2 qt.
for each feeding). Also sera were obtained from 8 healthy 2-3 months
old male castrated calves and were pooled to create control serum.
Calf samples and control serum aliquots were analyzed in duplicate.
Total protein concentrations were determined using two different
methods: biuret reaction (Hitachi 911) and refractive index using
two refractometers (Leica VET 360 and Leica TS 400). Total globulin
concentrations were calculated by subtracting albumin concentra-
tions (bromcresol green) from biuret total protein concentrations.
Serum protein fractions were separated by electrophoresis using
Titan III cellulose acetate membranes (CA) and Titan Gel system
(TG), stained with Ponceau S and amido black stains (respectively),
and scanned using Quick Scan 2000 Windows®. Total immunoglob-
ulin G (IgG) concentrations were determined by radioimmunodif-
fusion (RID, Immunocheck Bovine IgG RID kit, 0.4-3.2 g/dL). By all
comparison methods, measured IgG concentrations had an un-
acceptable positive proportional bias (Deming regression). The
differences (postcolostral minus precolostral) in total protein
concentrations and differences in the total globulin concentrations
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compared to differences in y-globulin concentrations (both CA and
TG) had positive proportional biases (Deming regression). Differ-
ences in y-globulin concentrations determined by CA and TG
methods had good agreement (average bias < 0.1 g/dL). These
results indicate that y-globulin concentration determined by
electrophoresis was the best of the evaluated methods for assessing
increased IgG concentration after ingestion of colostrum.

9

HAPTOGLOBIN AND SERUM AMYLOID A AS MARKERS OF
HEALTH AND WELFARE IN PRODUCTION ANIMALS.
D. Eckersall. Institute of Comparative Medicine, Faculty of
Veterinary Medicine, University of Glasgow, Glasgow, UK.

Haptoglobin (Hp) and serum amyloid A (SAA) are acute phase
proteins (APP) which increase in plasma following infection,
inflammation or trauma. Monitoring their concentration gives
valuable diagnostic information in assessing the health and welfare
of animals. In dairy cows, both Hp and a mammary form of SAA
are secreted in milk from animals with mastitis. Both APP are
present in milk as a result of local production by mammary tissues.
Monitoring APP in milk has been proposed as an alternative to
measurement of somatic cell counts in diagnosis of this economi-
cally important disease. The concentration of several APP in the
plasma of pigs during production has been investigated. A
combination of results from APP that increase in the circulation
(positive APP) with proteins that decrease in the circulation such as
transthyretin (negative APP) can be used in an index to maximize
the diagnostic value of the analyses. Increased APP are related to
subclinical infection and hygiene conditions on farm, to pathology
of disease in individual animal and to stress inducing conditions. In
experimental models of disease the APP can be used to provide
quantitative data on host responses. The APP levels in serum and
milk in an experimental model of Streptococcus aureus induced
mastitis allowed the progress of infection to be monitored. Similarly
the use of these analytes to monitor responses to infection in models
of Pasturella multocida has provided quantitative data on the
infection and on the protection provided by vaccine candidates.
Investigation of the APP in animals is still in its infancy and further
valuable applications are likely to be discovered in the future.

10

*CHARACTERIZATION OF MAJOR SURFACE PROTEIN 5 OF
ANAPLASMA PHAGOCYTOPHILUM AND ITS SIGNIFICANCE
FOR DIAGNOSTIC USE. N. Strik”, A. Alleman’, A. Barbet",
H. Sorenson?!, F. Gaschen? N. Luckschander? S. Wong3,
F. Chu®, D. Knowles?, A. Bjoersdorffs, S. Stuen®. 1University of
Florida, Gainesville, FL, USA; 2University of Bern, Switzerland;
5N.Y. State Department of Health, Albany, NY, USA; 4Washington
State University, WA, USA; SKalmar County Hospital, Kalmar,
Sweden; and 6Norwegian School of Veterinary Science, Sandnes,
Norway.

The major surface protein 5 (MSP5) of A. marginale has long been used
as diagnostic test antigen for serologic identification of infected cattle.
Previously, the msp5 gene of A. phagocytophilum was identified,
cloned and recombinant MSP5 (rMSP5) expressed in Escherichia coli.
Recombinant MSP5 of A. phagocytophilum was used in an indirect
ELISA to detect antibodies in serum samples from naturally infected
humans and dogs. In this study, the msp5 gene of A. phagocytophilum
was amplified, cloned and sequenced from various geographical
isolates in several species of mammals. In addition, cross-reactivity
between MSP5 of A. marginale and A. phagocytophilum was evaluated
using rMSP5 in an indirect ELISA. There was 100% sequence identity
in the msp5 genes in isolates from humans from New York State,
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Dusky footed wood rats from California, and an isolate from a horse
from Sweden. The sequence analysis differed in 3 base pairs in
isolates from sheep from Norway. However, there was a 100%
sequence identity among the 3 sheep. There is 64% gene sequence
identity between msp5 of A. marginale and A. phagocytophilum. Using
rMSP5 of A. marginale and A. phagocytophilum in an indirect ELISA,
extensive serological cross-reactivity was identified. These results
indicate that rMSP5 of A. phagocytophilum is highly conserved and
a potential diagnostic antigen for use in identifying infection in
various species. Based on the cross-reactivity between rMSP5 of A.
phagocytophilum and A. marginale, serological distinction between
infections with these two organisms is not possible when rMSP5 is
used in an indirect ELISA format.

11

RETICULOCYTE CHANGES AFTER EXPERIMENTAL ANEMIA
AND ERYTHROPOIETIN TREATMENT OF HORSES. C. Cooper”,
W. Sears? D. Bienzle'. 1Departments of Pathobiology and
*Population Medicine, University of Guelph, Guelph, Ontario,
Canada.

Availability of recombinant human erythropoietin (EPO) has
facilitated use to enhance red blood cell production, and therefore
aerobic performance, in human and equine athletes. Recombinant
human EPO promotes growth and differentiation of equine
erythroid precursor cells, but in some horses repeat administration
induces immune interference with endogenous EPO resulting in
fatal anemia. While blood reticulocyte parameters acquire unique
changes in humans treated with EPO, with manual enumeration
methods, horses were not considered to release reticulocytes from
the bone marrow into circulation, even under severe erythropoietic
stress. The goals of this study were to determine whether
reticulocytes could be detected and characterized in horses that
are anemic or have been treated with EPO using a modern
hematology analyzer. Anemia was induced in 6 horses by removal
of 30 mL of blood/kg of body weight over 24 hours. After 28 days,
the horses were treated twice with 55 U/kg of EPO (Eprex®), and
after 65 days they were treated thrice with 73 U/kg of EPO. Blood
samples were analyzed with the ADVIA 120 instrument every 3 to
5 days, and bone marrow samples 7 days after anemia and EPO
treatments. Analysis of blood reticulocyte parameters by ANOVA in
a randomized complete block design determined that anemia and
EPO induced significant (p < 0.05) increases in red cell distribution
width and reticulocyte mean cell volume. Parameters changed only
after EPO treatment were cellular hemoglobin concentration mean,
mean cell volume, reticulocyte concentration, proportion of
macrocytic reticulocytes, and reticulocyte cellular hemoglobin.
These findings indicate that horses under erythropoietic stress and
after EPO treatment release reticulocytes with unique characteristics
into circulation.

12

*USE OF A COLLAGEN BINDING ASSAY AND PLATELET
FUNCTION ANALYZER IN THE CHARACTERIZATION OF
DOGS WITH VON WILLEBRAND DISEASE. H.J. Burgess’,
J.P. Woods?, A.C.G. Ogg® R.M. Jacobs', R.D. Wood".
'Department of Pathobiology and “Department of Clinical Studies,
University of Guelph, Guelph, Ontario, Canada.

No single test can clearly diagnose or differentiate the three types of
von Willebrand Disease (VWD) or predict risk of hemorrhage. The
vWEF:Ag assay, our current gold standard, results in some
indeterminate diagnoses and is ineffective for diagnosis of type II
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disease, a functional rather than a quantitative deficiency of vVWFE.
Therefore, the purpose of this study was to develop a diagnostic
profile that will better evaluate the varied presentations of vWD and
to investigate the relationships between profile components and the
risk of hemorrhage. Citrated plasma samples were collected from 39
vWD positive, 21 indeterminate and 22 negative dogs. Concentra-
tion of vVWF was determined using a vVWF:Ag assay, and function
was evaluated with a collagen binding assay (CBA) and platelet
function analyzer (PFA-100). Secondary hemostasis was evaluated
with partial thromboplastin times and FVIII activity. Preliminary
results support a positive association between the vWF:Ag
concentration and the CBA functional analysis. Canine CBA may
have use as a screening tool, and when used in conjunction with the
vWEF:Ag assay, may be able to distinguish Type I and II vWD.
Furthermore, the PFA-100 appears to detect more dramatic
presentations of vWD (vIWWF:Ag concentrations less than 26 percent),
where the level of factor present is inadequate for normal primary
hemostasis. Therefore, our hypothesis that the vWD diagnostic
profile will provide more information regarding the various
presentations of VWD is supported. It is unclear if associations
between the profile results and disease status can be extrapolated
for the definitive diagnosis of patients with indeterminate results
using the vVWF:Ag assay.

13

*PERFORMANCE OF TWO CANINE COOMBS" TESTS AT A
VETERINARY TEACHING HOSPITAL. J. Overmann', D.
Borjessonl, D. Weiss?, L. Sharkeyl. lDepartrnent of Veterinary
Population Medicine and “Department of Veterinary and Bio-
medical Sciences, University of Minnesota, St. Paul, MN, USA.

The Coombs’ test has long been the gold standard for laboratory
confirmation of immune-mediated hemolytic anemia (IMHA).
However, this test suffers from low sensitivity, leading to discrep-
ancies between clinical diagnoses and laboratory results. The
clinical pathology laboratory at the University of Minnesota
Veterinary Medical Center utilizes a modified Coombs’ test based
on internal research findings suggesting improved performance
(poly /monovalent Coombs’). Reagents for this test include both
polyvalent and monovalent (IgG, IgM, and C3) antisera, as opposed
to the more commonly used VMRD Coombs’ test (VMRD Inc.,
Pullman, WA) which uses only polyvalent antiserum. The objective
of this study was to compare the performance of the poly/
monovalent Coombs’ test to the VMRD Coombs’ test. A subset of
Coombs’ submissions received by the clinical pathology laboratory
from 2/03 to 4/05 was run using both tests in parallel. Fifty-two
cases were included, 26 of which met the inclusion criteria for IMHA
(e.g., spherocytosis, agglutination, bilirubinemia, etc.), and 26 that
were determined not to have IMHA. Of the 26 IMHA cases, 21/26
had positive results by the poly/monovalent Coombs’ test, while
only 15/26 were positive by the VMRD Coombs’ test. Five of the 26
IMHA cases were Coombs’ negative by both tests. Sensitivity and
specificity of the poly/monovalent Coombs’ test were 81% and
100%, respectively, compared to 58% and 100% for the VMRD
Coombs’ test. We conclude that for samples submitted to our clinical
pathology laboratory, the poly/monovalent Coombs’ test is a more
sensitive test for laboratory confirmation of IMHA than the VMRD
Coombs’ test.

14

*DEVELOPMENT OF MOUSE MODELS OF HUMAN T-
LYMPHOTROPIC VIRUS TYPE-1 ASSOCIATED ADULT T-CELL
LEUKEMIA/LYMPHOMA (ATL). C. Parrula, B. Zimmerman,
M. Lairmore, S. Niewiesk. Department of Veterinary Biosciences
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and The Comprehensive Cancer Center, The Ohio State University,
Columbus, OH, USA.

Human T-lymphotropic virus type-1 (HTLV-1) is a deltaretrovirus
related to bovine leukemia virus that causes adult T-cell leukemia/
lymphoma. About 5% of patients infected with HTLV-1 develop
adult T cell leukemia/lymphoma (ATL), which is resistant to
therapy and is invariably fatal. To develop a mouse model for ATL,
we tested C8166 and MT-2 cell lines (in vitro HTLV-I transformed)
and MET-1 cells (derived from a patient). We inoculated 107 cells i.p.
into three different immunodeficient strains of mice: NOD/SCID,
NOD/SCID 2m(—/-), and NOD/SCID IL2-R(—/-). All strains have
reduced macrophage and no detectable B-cell and T-cell activity.
While NK cell activity is reduced in NOD/SCID mice, it is absent in
NOD/SCID 2m(—/-), and NOD/SCID IL2-R(-/-). NOD/SCID
IL2-R(—/-) also have a defective INF-y production. Both C8166 and
MET-1 cells engrafted in all mouse strains with tumor cells present
in blood and infiltrating several organs. The time course of
engraftment (less than 4 weeks for C8166, 6-8 weeks for MET-1)
was variable perhaps due to difference in the expression of the
transactivator protein Tax. C8166 cells also engrafted with different
kinetics in NOD/SCID (3—4 weeks), NOD/SCID 2m(—/-) (2-3
weeks) and NOD/SCID IL2-R(—/-) (1-2 weeks) indicating different
levels of immune deficiency between the three mouse strains. MT-2
cells engrafted well in NOD/SCID IL2-R(—/-) but produced only
few and small tumors in the other strains. As MT-2 is the only cell
line expressing HTLV-I proteins, the differences seen are likely due
to expression of viral proteins (other than Tax). Our data indicate
that different combinations of cell line/mouse strain can be
established as appropriate mouse models for adult T-cell leukemia.

15

*CIRCULATING NUCLEIC ACIDS AS A BIOMARKER FOR DOGS
WITH CANCER. D. Schaefer, L. Rush. Department of Veterinary
Biosciences, The Ohio State University, Columbus, OH, USA.

In 1975, it was discovered that humans with cancer have higher
levels of circulating cell-free DNA than healthy patients. DNA was
increased in advanced stages and decreased after therapy. Molec-
ular analysis revealed that the circulating DNA harbors genetic
changes identical to those in the primary neoplasm. A recent study
in human lung cancer found that increased plasma DNA
significantly correlated with poor survival. Literature revealed no
investigations of this phenomenon in veterinary patients. We
hypothesize that dogs with cancer have higher levels of circulating
DNA than healthy dogs. Study objectives include 1) optimizing
protocols for DNA detection; 2) establishing reference ranges in
normal dogs; and 3) determining if circulating DNA levels are
significantly higher in dogs with cancer. Initially, both plasma and
serum were tested. Values were often different between the two and
standard deviation was high. Our protocol was optimized by
adding a second centrifugation to remove residual cells. This
resulted in lower DNA levels and higher concordance between
plasma and serum. Plasma was used exclusively afterwards. Plasma
DNA has been quantified from 25 healthy dogs and 31 dogs with
cancers using the improved protocol. DNA was extracted using
QIAamp DNA mini kit and quantified using PicoGreen dsDNA
fluorescence. Normal values range from 1 to 18 ng/ml (median
4 ng/ml). Dogs with carcinomas and sarcomas had results similar
to healthy dogs. However, 5 of 8 dogs with lymphoid neoplasia
had higher levels (range 1 to 1019 ng/ml, median 73 ng/ml, p =
0.0126). Lymphoid neoplasia is common in dogs, and this finding
may be useful for prognostication, detection of residual disease,
or earlier detection of cancer. Additional samples are being col-
lected to further analyze the utility of circulating DNA as a bio-
marker in the canine population.
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UTILIZATION OF CARDIAC TROPONIN I AND T IMMUNO-
ASSAYS IN DOGS. W.]J. Reaganl, F. Clemo?!, S. Summers?, P.
Snyder", M. Engwall’, R. Austin-LaFrance’, F.S. Apple?, M.M.
Murakami?, D. Walker®>, M. York? the HESI Biomarker
Technical Committee-Troponin Expert Working Group®.
IPfizer, PGRD, Groton, CT, USA; 2Hennepin County Medical
Center, Minneapolis, MN, USA; 3Wyeth Research Laboratories,
Chazy, NY, USA; 4GlaxoSmithKline R&D, Ware, Herfordshire, UK;
and °ILSI Health and Environmental Sciences Institute, Washington
DC, USA.

Measurement of cardiac troponin (cTn) in veterinary practice and
safety assessment studies is becoming common. The purpose of this
study was to identify commercial cTn immunoassays suitable for
evaluation of troponin in dog sera and to determine the kinetics of
the cTn response after isoproterenol-induced cardiac injury.
Negative, low, medium and high cTn positive Beagle dog sera were
analyzed by the following assays: cTnl Abbott Architect, Bayer
Centaur, Beckman Access, DPC Immulite, Dade Behring Dimension,
Ortho-Clinical Diagnostics Vitros ECi, Tosoh AIA 6001l and Life
Diagnostics (ELISA); ¢cInT Roche Elecsys 2010. All assays, except
the Life Diagnostic assay, were optimized for detection of human
cIn. Cardiac Tnl concentrations were detected for all assays,
although the dynamic range of the cTnT assay was much narrower
(<0.01 to 0.21 ng/ml). Nine Beagle dogs were treated with 1 mg/kg
isoproterenol (SQ). Serum samples collected at 0, 3, 6, 9, 12, 24, 48,
and 96 hrs post dose were evaluated on the DPC Immulite. Troponin
concentrations increased at 3 hrs, peaked at 9 to 12 hrs (80.9-91.3
ng/ml) and decreased but were still above baseline levels at 96 hrs.
CKMB and LDHI1&2 followed a similar response pattern but
typically returned to baseline by 48 hours. Cardiac troponin can be
successfully measured in dogs with cardiac injury, but the timing of
sampling and understanding the dynamic range of the assay
utilized are important considerations for interpretation.

Poster Presentations

17

AN EXPLORATORY STUDY OF MYCOPLASMA SUIS
(EPERYTHROZOON SUIS) ON FOUR COMMERCIAL SWINE
FARMS IN SOUTHERN BRAZIL. A. Guimaraes®, A. Biondo”,
A. Lara, S. Nakatani’, J. Messick?. 'Department of Veterinary
Medicine, Universidade Federal do Parana, Brazil; and 2Depart—
ment of Population Medicine and Diagnostic Sciences, Cornell
University, Ithaca, NY, USA.

Detection of Mycoplasma suis (Eperythrozoon suis) in pigs using
polymerase chain reaction (PCR) and Southern blots was performed
on four farms in southern Brazil. A total of 186 pigs, including 121
sows, 61 piglets and 4 boars were sampled. Following blood collec-
tion, packed cell volume (PCV) and total plasma protein (TPP) were
determined. DNA was extracted from blood and a 16S ribosomal
RNA (165 rRNA) gene fragment of M. suis was amplified by PCR.
Southern blot analysis was performed on all samples following
amplification. Twenty-two sow samples (18.2%) were positive by
PCR, whereas 40 samples (33.1%) were positive using Southern blot.
Only one piglet and one boar were positive. PCV, TPP, and M. suis
PCR and Southern blot results were not statistically different on
these four farms (p > 0.05). However, M. suis results by Southern
blot for all pigs were significantly higher than PCR (p < 0.05). PCV
and TPP were not statistically different for M. suis positive and
negative sows. To the authors” knowledge, this is the first report in
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Brazil for detection of M. suis infection in pigs using molecular
techniques. Further studies are needed to better establish the prev-
alence and impact of M. suis on commercial swine production in
Brazil.

18

MYCOPLASMA HAEMOFELIS AND MYCOPLASMA HAEMOMI-
NUTUM COINFECTION IN A DOMESTIC CAT (FELIS CATUS) IN
BRAZIL. A. Guimaraes', A. Biondo’, A. Baumann', S.
Nakatani®, J. Messick®. 'Department of Veterinary Medicine,
Universidade Federal do Parana and Clinilab, Brazil; and *De-
partment of Population Medicine and Diagnostic Sciences, Cornell
University, Ithaca, NY, USA.

Mycoplasma haemofelis and Mycoplasma haemominutum coinfection
was detected in a suspected cat (Felis catus) in Curitiba, Brazil
using Polymerase Chain Reaction (PCR). A female, mixed breed,
adult domestic cat was presented with lethargy, anorexia, de-
pression, pallor, prostration and rectal temperature of 40°C. A
blood sample was collected for a Complete Blood Cell Count
(CBCQ), showing a regenerative anemia and a leukogram within the
reference range. Microscopic observation of a stained blood smear
suggested Mycoplasma spp. attached to erythrocytes. DNA was
extracted and specific PCR reactions for M. haemofelis and M.
haemominutum were performed. PCR products were then run in
agarose gel and results were positive for both parasites. The cat
was treated with doxycycline (2.5mg/kg, PO, q 12h, 21 days) and
sent home. To the authors” knowledge, this is the first report in
Brazil of Mycoplasma coinfection in cats, detected by PCR
technique. The anemia and microscopic observation of Mycoplas-
ma were important as screening tests but PCR was the only
definitive technique for the specific diagnosis in our case. Since M.
haemominutum and M. haemofelis may cause different clinical signs,
the co-infection revealed that domestic cats in Brazil may be
exposed to both bacteria, demonstrating the importance of specific
Mycoplasma detection.

19

BIRTH ABNORMALITIES IN PREGNANT SOWS INFECTED
INTRANASALLY WITH PORCINE CIRCOVIRUS 2. Y.-H. Lee,
Y. Ha, C. Chae. Department of Veterinary Pathology, College of
Veterinary Medicine, Seoul National University, South Korea.

Six pregnant sows were inoculated intranasally at 3 weeks before
the expected farrowing date with porcine circovirus 2 (PCV2). The
PCV2-inoculated sows showed abortion and premature farrowing,
whereas two uninfected negative control sows remained clinically
healthy and farrowed normally. PCV2 antigen and DNA were
detected by immunohistochemistry and in-situ hybridization,
respectively, in lymph node, spleen, thymus, lung, tonsil and liver
from both stillborn and live born piglets. Simultaneous detection of
viral protein and DNA provided molecular evidence of PCV2
infection and replication. The experiment suggested that PCV2 is
capable of crossing the placenta, replicating primarily in lymphoid
tissues, and inducing reproductive failure.

20

PSEUDOHYPERKALEMIA AND POIKILOCYTOSISIN A CHINESE
SHAR-PEI DOG. A. Battison. Atlantic Veterinary College, Charlotte-
town, PE, Canada.

Blood samples (whole blood and EDTA) from an 8 yr F/S Chinese
Shar-Pei were submitted to the Atlantic Veterinary College’s Diag-
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nostic Laboratory from an outside clinic prior to entropion surgery.
Abnormalities included: mild hyperkalemia (6.3 mmol/L; reference
interval (RI) 3.6-6.0 mmol/L), mild normocytic (MCV 74 fL; RI
60-77 fL), hypochromic (MCHC 290 g/L; RI 320-360 g/L), non-
regenerative anemia (Hct 0.31 L/L; R10.37-0.55L/L, Hb 117 g/L; RI
120-180 g/L) with an increased RDW (26.2%; RI 11.0-14.0%) and
poikilocytosis (large cells with increased central pallor resulting in
marked drying artifact) affecting a subpopulation of erythrocytes.
Follow-up blood samples submitted one week later showed:
potassium 10.9 mmol/L (serum) and 8.5 mmol/L (heparinized
plasma), Hct 0.43 L/L, Hb 121 g/L, MCHC 280 g/L, and RDW
26.5%. Poikilocytosis persisted. Intra-erythrocyte potassium con-
centration was measured by ISE (Hitachi 917) after lysing 10
microlitres of saline-washed erythrocytes in 200 microlitres of
distilled water in a control dog (0.32 mmol/L) and the patient (0.80
mmol/L). Osmotic fragility was increased. Review of chemistry and
hematology submissions (in-house) for this animal over an 8 yr
period revealed: serum potassium 3.9-8.5 mmol/L, phosphorus
0.59-2.44 mmol/L (RI 0.82-1.87 mmol/L), Hct 0.34-0.41 L/L,
MCHC 283-312 g/L, and RDW 18.2-26.7%. Poikilocytosis was only
evident on smears in the previous 2 years. No clinical signs
suggestive of hyperkalemia were recorded. High potassium
erythrocytes have been reported in Akitas, Shibas, Jindos, other
east Asian dog breeds, and in mongrels. Neither littermates nor the
parents of the patient were available for evaluation, however,
pseudohyperkalemia has been infrequently observed in other Shar-
Pei dogs (personal communication). The etiology of the poikilocy-
tosis is undetermined. Spurious hyperkalemia may be an in vitro
artifact in some Chinese Shar-Pei dogs.

21

CLINICAL COMPARATIVE STUDY OF IN-CLINIC AND LABO-
RATORY HEMATOLOGY ANALYZERS IN DOGS AND CATS. U.
Gigerl, M. Becker?, A. Moritz>. 'Section of Medical Genetics,
University of Pennsylvania, Philadelphia, PA, USA; and 2Small
Animal Clinic, Justus-Liebig-University, Giessen, Germany.

Introduced 50 years ago, automated hematology analyzers have
evolved greatly. Practicality limited these instruments to reference
laboratories; now smaller hematology analyzers have been de-
veloped for in-clinic use. In this 3-month field study, we compared
7 in-clinic and 2 laboratory hematology analyzers with blood sam-
ples from both healthy and diseased dogs (n = 265) and cats (n =
111) from 3 clinics in Florida. The method comparison was limited
to the capabilities of the various analyzers. A CBC with a 5-part
WBC differential, platelet and reticulocyte count was obtained by
the laser-based Advia 120, LaserCyte, and ForCyte. Furthermore,
CBC with a 5-part (MS4-5, CellDyn 3500), 3-part (CBC-Diff,
VetScan HMT, & ABC), and 2-part (VetAutoRead) WBC differen-
tial and platelet count were analyzed and also compared to a manual
WBC differential. Compared to the Advia, excellent correlations
for PCV/Hct, RBC and WBC counts, and hemoglobin concentra-
tions (r = 0.92) were observed with all analyzers. The correlation
for MCV ranged from 0.77 to 0.94 depending on the in-clinic system.
The correlation for the platelet count between the Advia and
CellDyn was good (r = 0.84) in dogs and fair (r = 0.76) in cats,
while the correlations for the platelet count between the Advia 120
and each of the in-clinic systems were fair to good ( = 0.68
to 0.92). Furthermore, the correlations of reticulocyte counts be-
tween the Advia and LaserCyte were good (r > 0.79). The differ-
ential WBC correlation analyses varied widely between the systems
and depended on the comparison used. The number of tech-
nical problems with each system was small for all instruments used,
while the number of sample reruns requested and flags observed
varied by analyzer type. In conclusion, various in-clinic hematology
analyzers compare satisfactorily to the current laboratory methods.
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Although laser-based analyzers can offer more valuable information
to assess patients, a microscopic examination of blood is still
required.

22

DNA SCREENING FOR THE GLY96GLU MUTATION CAUSING
FACTOR VII DEFICIENCY IN COMPANION AND RESEARCH
COLONY BEAGLES. M.B. Callan®, M.N. Aljamali?, P. Margaritis>,
A. Sengl, P. Werner', M. Griot-Wenk?, K.A. Highz, U. Gigerl.
'School of Veterinary Medicine and “Children’s Hospital of Philadelphia
and School of Medicine, University of Pennsylvania, Philadelphia, PA,
USA.

Coagulation factor VII (FVII) deficiency was originally reported in
the 60’s in Beagles and is inherited as an autosomal recessive trait.
Although FVII coagulant activity can be measured, screening for
FVII deficiency had been based on finding a prolonged prothrombin
time (PT). However, the PT results are not dependable, and FVII
coagulant activity measurements do not permit definitive identifi-
cation of carriers. Recently, a unique G to A missense mutation
resulting in the substitution of glycine 96 to glutamic acid in exon 5
of canine FVII was discovered from a deficient Beagle. We describe
here the establishment of a DN A-based test to screen Beagles for this
disease-causing mutation. Besides applying sequencing of exon 5
from genomic DNA as a test, we developed a Mnll restriction
digestion-based screening test, as the missense mutation abolishes
one Mnll restriction site. We examined FVII-deficient (1-4%)
Beagles from two research colonies, show and pet Beagles, as well
as a mixed-breed Beagle, likely originating from another research
colony, and showed that all are homozygous for the mutant allele.
Clinically post-operative hemorrhage, hemothorax, and/or hema-
tochezia were noted in some of the companion animals, while the
research colony Beagles were apparently asymptomatic. Related
Beagles were affected, carriers, or normal. The availability of a
DNA-based screening test (http//:www.vet.upenn.edu/penngen)
will readily allow the identification of Beagles which are homozy-
gous or heterozygous for this FVII mutation; the mutant allele
appears to be wide-spread in the show as well as research Beagle
population.

23

DEFECTIVE PLATELET AGGREGATION IN AN OLDENBOURG
FILLY. C. Bédard", G. Rivard?, J. Champagne?, S. Maciera®.
'Department of Pathology and Microbiology, *Department of
Clinical Sciences, Faculty of Veterinary Medicine, University of
Montréal, Saint-Hyacinthe, Canada; and 3Division of Hematology,
Hopital Sainte Justine, Montréal, Canada.

This case report presents the investigation of an 18-month-old
Oldenbourg filly presented with bleeding diathesis. Laboratory
testing included platelet count, buccal mucosal bleeding time
(BMBT), PT, aPTT, vWf{, clottable fibrinogen, clot retraction, PFA-
100 closure time and thromboelastography® (TEG®). Platelet
aggregometry was used to assess platelet function. Expression of
the platelet receptor for fibrinogen was assessed by flow cytometry
using anti-human CD41 (IIb) antibody. Platelet count was within
normal range as well as PT, aPTT, vWf and fibrinogen. Abnormal
laboratory findings included prolonged BMBT (>12 h), prolonged
closure time with the collagen/ADP cartridge (>300 sec, control: 69
sec) and absence of clot retraction after 60 minutes. TEG® analyses
were performed on the blood of the patient (P) and a control horse
(C) with kaolin and tissue factor as coagulation activators. Reaction
times were similar with kaolin (P:5.3 min, C:5.6 min) and tissue
factor (P:12.8 min, C:12.4 min). However, maximum amplitudes
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were decreased with both activators (kaolin P: 43.7mm, C: 63.9mm;
tissue factor P:37.7 mm, C: 57.8 mm). Platelet aggregation studies on
platelet rich plasma (PRP) revealed markedly decreased platelet
aggregation using 6 pM of ADP (P: 0%, C: 50%), 60 uM of ADP (P:
0%, C: 60%), 2 pg/ml of collagen (P: 3%, C: 59%) and 10 pg/mL of
collagen (P: 14%, C: 71%). Flow cytometry studies showed positive
CD41 reaction with platelets from the control but not with those
from the patient. These results indicate a platelet aggregation defect.
Absence of CD41 reacting antigen on platelets supports a diagnosis
of Glanzmann’s thrombasthenia.

24

EVALUATION OF D-DIMER, THROMBIN-ANTITHROMBIN
COMPLEX AND ANTITHROMBIN IN THE PLASMA OF
HEALTHY CATS AND CATS WITH HYPERTROPHIC CARDIO-
MYOPATHY. C. Bédard?, A. Lanevschi-Pietersma®, M. Dunn?.
"Department of Pathology and Microbiology and *Department of
Clinical Sciences, Faculty of Veterinary Medicine, University of
Montréal, Saint-Hyacinthe, Québec, Canada.

Cats with cardiac disease are at risk for thromboembolism because
of activated coagulation. In a clinical setting, molecular markers
would be useful in identifying animals with activated coagulation.
The purpose of this study was to measure markers of activated
coagulation in cats with hypertrophic cardiomyopathy (HCM).
Levels of thrombin-antithrombin complex (TAT), D-dimer and
antithrombin activity (AT) were evaluated in the plasma of healthy
cats and compared to results obtained in cats with HCM. It was
hypothesized that these markers could be used to demonstrate that
coagulation is activated in cats with HCM. Associations between
left atrial diameter (LA) and left atrial to proximal aortic diameter
ratio (LA:Ao) with TAT, D-dimer and AT were also evaluated in cats
with HCM. Blood samples were obtained from 19 healthy cats and
20 cats with HCM. The reference ranges for D-dimer and TAT in
plasma of healthy cats were established between 0.09-0.26 pg/mL
and 2.0-20.0 p/L respectively. D-dimer and TAT were not
significantly different between the two groups. However, AT was
significantly lower in cats with HCM (p = 0.03). Among cats with
HCM, none of the coagulation markers studied correlated with LA
or LA:Ao. The results of this study indicate that decreased AT
activity in cats with HCM is compatible with coagulation activation.
However, it was not possible to use D-dimer and TAT plasma levels
to demonstrate a hypercoagulable state in cats with cardiomyo-
pathy. More studies are necessary to evaluate the usefulness of these
markers as indicators of activated coagulation in cats.

25

EFFECT OF HYPOPROTEINEMIA ON COAGULATION STATUS
OF DOGS WITH HEPATIC DISEASE. R.D. Wood®, J.P. Woods?,
A.C.G. Ogg? M.L. Ross®, P.A. Gentry®. 'Departments of
Pathobiology, *Clinical Studies, and *Biomedical Sciences, Univer-
sity of Guelph, Guelph, Ontario, Canada.

Dogs with liver diseases are at risk for developing coagulopathies
because of increased loss, decreased production or altered clearance
of proteins involved in hemostasis. The clinical consequences
depend on the hemostatic pathway that is most affected. Liver
failure causing lack of coagulation protein production may affect
pro-coagulant, anti-coagulant and fibrinolytic processes; therefore,
the clinical outcome is unpredictable. The purpose of the study was
to determine if dogs with hepatic disease and concomitant
decreased albumin concentration were more likely to have
hemostatic abnormalities than dogs with normal albumin concen-
tration. Citrated plasma samples were collected from nineteen dogs
with hepatic disease and normal albumin concentrations (mean 35
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g/L, reference interval 29-43 g/L, Group 1) and from eighteen dogs
with decreased albumin concentration (mean 24 g/L, Group 2).
Disease diagnosis was based on biopsy or post-mortem examina-
tion. Diagnoses in Group 1 included neoplasia, steroid hepatopathy,
leptospirosis, portosystemic shunt, hepatocellular necrosis, hepatic
fibrosis, and chronic active hepatitis. Diagnoses in Group 2
included cholangiohepatitis, cirrhosis, neoplasia, hepatopathy,
portosystemic shunt, hepatocellular necrosis, and hepatocutaneous
syndrome. Coagulation parameters evaluated included prothrom-
bin time (PT), partial thromboplastin time (PTT), antithrombin, and
factors II, V, VIIIL, IX and X. PTT was significantly (p < 0.05) longer in
dogs with hypoalbuminemia and there was significantly (p < 0.05)
lower activity of factors II, V, VIII and X than in dogs with
normoalbuminemia. PT times and antithrombin and factor IX
activity were not significantly different between the two groups. It
appears that dogs with hepatic disease and concurrent decreased
albumin concentration are more likely to have biochemical
hemostatic abnormalities that may predispose to increased risk of
hemorrhage.

26

VON WILLEBRAND FACTOR AS A BIOMARKER OF
ENDOTHELIAL CELL PERTURBATION IN RATS AND DOGS.
A. Katein, D. Brott, C. Louden. Global Safety Assessment,
AstraZeneca Pharmaceuticals, Wilmington DE, USA.

Due to the lack of preclinical or clinical non-invasive biomarkers, the
drug development process is complicated when there are patho-
logical findings of drug-induced vascular endothelial injury in dog
or rat preclinical toxicology studies. In humans, elevation of
plasma von Willebrand Factor (vWF) is considered a marker of
endothelial cell (EC) perturbation/injury but this marker has not
been thoroughly evaluated in other species. Using different
experimental protocols, plasma vWF was measured in rats and
dogs to determine if it qualified as a biomarker of EC perturbation.
Multiple, repeated venipunctures increased plasma vWF levels in
control dogs less than 5% at any time point. The same protocol
caused a greater than 30% (p < 0.05) increase in rat plasma vWE.
Investigation of species differences determined abundant vWF in
rat platelets and low values in dog platelets. We hypothesized that
repeated venipuncture in the rat with subsequent EC damage
caused platelet activation and aggregation releasing vVWF in plasma.
To avoid this effect, the Culex automated blood sampling system,
which allows for multiple collections through a vascular access port,
was evaluated. vVWF levels did not increase above baseline in rats
when blood samples were collected multiple times using the Culex
system. These data suggest that the method of blood collection can
affect plasma vWF values in the rat but not the dog. In
experimental protocols designed to cause physiological stimulation
of the dog vascular EC, plasma vWF levels increased 54% above
baseline whereas pathological stimulation resulted in a 128%
increase. These protocols have not been conducted in the rat.
Therefore, VWF qualifies as a biomarker of EC perturbation in the
dog but requires further investigation in the rat.

27

SERUM CHEMISTRY CHANGES INDUCED BY ECONOMICALLY
IMPORTANT DISEASES IN COMMERCIAL POULTRY. P.S.
Wakenell, A. Montoya, C.S. Blackmore. Dept VM: Population
Health and Reproduction, University of California-Davis, Davis,
CA, USA.

Serum chemistries are used to assess health in many mammalian

and a few avian species. Little is known about changes in serum
chemistries in association with health or disease in poultry. Changes
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in serum chemistry values observed in commercial broiler and
specific pathogen free (SPF) chickens after challenge with virulent
Mareks Disease Virus (MDV), Newcastle Disease Virus (NDV),
Infectious Bursal Disease Virus or Salmonella typhimurium will be
reported. Of particular interest is Alkaline Phosphatase (AP). Unlike
the increase seen in mammals with liver or intestinal disease, we
observed a consistent decrease in AP levels in MDV infected broiler
chickens. Similarly, Gamma Glutamyl Transferase (GGT), was
decreased in MDV positive broilers. Vaccination with HVT
prevented this decrease. Serum chemistries were analyzed using
a Kodak DT-60 dry chemistry analyzer or UCD’s wet chemistry
analyzer. Five to ten parameters were analyzed for each bird.

28

BIOCHEMICAL AND HEMATOLOGICAL VALUES IN PRE AND
POSTPARTUM DAIRY COWS. G.F. Quiroz-Rocha®, T. Duf-
field?, S. LeBlanc?, K.E. Leslie?, R.D. Wood*, R.M. Jacobs'.
'Department of Pathobiology and *Department of Population
Medicine, University of Guelph. Guelph, Ontario, Canada

Dairy cows have important metabolic changes during the peri-
parturient period, which influence chemical and cellular constitu-
ents of blood. It is ideal to have unique reference values for the pre
and postcalving periods to accurately interpret laboratory results.
More than 1000 Holstein cows from 20 dairy herds in Southern
Ontario were sampled at least once prior to parturition and once
after calving. Each cow was sampled once from the coccygeal vein
between days 8 to 1 prepartum and days 0 to 7 postpartum. Cows
which had one or more of the following were excluded: dystocia,
milk fever, retained placenta, off-feed, abomasal displacement,
clinical ketosis, lameness, metritis, clinical mastitis, culling during
the first month after calving. After exclusion, 597 prepartum and 625
postpartum samples remained. Depending on the distribution of the
data, parametric or non-parametric analyses were used to de-
termine reference limits, which included 95% of the samples. The
values corresponding to the pre-partum and post-partum period,
respectively, were: B-hydroxybutyrate 217.9-883.8 and 216.0-1176.8
mmol/L, fatty acids 0.00-0.99 and 0.10-1.40 mmol/L, cholesterol
1.30-2.98 and 1.18-2.86 mmol/L, glucose 2.64-4.75 and 2.30-5.20
mmol/L, urea 2.15-8.02 and 1.86-7.79 mmol/L, calcium 2.18-2.65
and 1.64-2.61 mmol/L, phosphorus 1.48-2.65 and 1.04-2.73 mmol/
L, leukocytes (WBC) 4.79-14.62 and 3.90-16.98 X 10°/L, neutrophils
1.75-6.22 and 0.73-9.89 x 10°/L, lymphocytes 1.89-8.97 and 2.12~
9.99 X 10?/L, monocytes 0.00-0.27 and 0.00-0.33 X 10°/L and
eosinophils 0.06-1.19 and 0.00-0.74 X 10°/L. All analytes were
significantly different (p < 0.0001) between prepartum and post-
partum samples with the exception of WBC, neutrophils, lympho-
cytes and monocytes (p = 0.2817, 0.1592, 0.3006 and 0.06063
respectively). When evaluating laboratory data from cows in the
transition period, unique reference limits should be used for pre and
postpartum cows, especially for biochemical analytes.)

29

EFFECT OF HEMOLYSIS ON BOVINE NON-ESTERIFIED FATTY
ACID AND BETA-HYDROXYBUTYRATE CONCENTRATIONS.
T. Stokol, D. Nydam. Department of Population Medicine and
Diagnostic Sciences, College of Veterinary Medicine, Cornell
University, Ithaca, NY, USA.

Hemolysis is a major source of analytical laboratory error. Our
objective was to determine the effect of hemolysis on non-esterified
fatty acid (NEFA) and beta-hydroxybutyrate (BHBA) concentrations
in bovine serum. These analytes are used for metabolic testing of
periparturient dairy cows. Bovine serum samples submitted for
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routine NEFA (0.10-0.36 mEq/L; n = 5) and BHBA (10-25 mg/dL;
n = 9) testing were used in the study. NEFA (Wako), BHBA
(Catachem), and hemolytic indices (HI) were determined with
a Hitachi 917 chemistry analyzer. A hemolysate was prepared from
EDTA anticoagulated bovine blood by freeze-thaw and was added
at sequential dilutions to the serum samples to achieve mild to
severe hemolysis (HI: 60 to 1,403 units). Median results of
hemolyzed samples were compared to baseline values with
Kruskall Wallis and Wilcoxon rank-sum tests. NEFA and BHBA
concentrations in the hemolysate (HI 20,043 units) were 10.61 mEq/
L and 0 mg/dL, respectively. Median NEFA concentrations
progressively rose with increasing hemolysis and were significantly
higher than baseline at HI 975 and 1,403 units. In contrast, median
BHBA concentrations decreased when samples were progressively
hemolyzed, up to an HI of 860 units. At the highest HI (1,102 units),
BHBA increased to near baseline values. Median BHBA values were
significantly decreased from baseline at HI 430 and 856 units. Result
interpretation for BHBA and NEFA was affected with moderate
(HI > 200 units) and severe (HI > 480 units) hemolysis, respec-
tively. Our results indicate that moderate to severe hemolysis will
incur a positive bias with NEFA and a mostly negative bias with
BHBA. Therefore, NEFA and BHBA results from hemolyzed
bovine samples should be interpreted with caution.

30

A COMPARISON OF CANINE AND FELINE REFERENCE
RANGES GENERATED FOR THE I-STAT AND IRMA CHEMIS-
TRY ANALYZERS. M. Dickerson’, L.M. Berent®. 'Companion
Pet Clinics, West Linn, OR; and 2Veterinary Medical Diagnostic
Laboratory and Department of Veterinary Pathobiology, University
of Missouri, Columbia, MO, USA.

Small animal clinicians at the University of Missouri Teaching
Hospital routinely use both the i-STAT portable clinical analyzer
and the immediate response mobile analyzer (IRMA) for ionized
calcium levels and blood gas analysis. The values obtained from
these instruments were often discordant, creating a diagnostic
dilemma for the clinician. The purpose of this study was to
determine reference ranges in a population of clinically normal dogs
and cats using the IRMA and to compare these results to values
obtained on the i-STAT using the same blood sample. The study
population consisted of twenty-five dogs and twenty-three cats.
Venous blood was collected from the jugular vein into lithium
heparin vacutainers. IRMA ComboCart and i-STAT CG8+ car-
tridges were used to assess pH, pCO,, pO,, Na', K" and ionized Ca
(iCa). Simple linear regression analysis was done to determine the
relationship between analyte concentrations measured by the IRMA
and those measured by the i-STAT. Reference ranges for each
instrument were developed based on a central 95% confidence
interval. Results indicated good correlation for all analytes with
the exception of iCa in cats. The correlation for iCa in dogs was
excellent suggesting the difference in cats was due to sample
variations rather than instrument malfunction. The recommenda-
tion was made to use only one instrument for each patient during
their hospitalization due to different reference ranges generated for
each instrument.

31

EFFECTS OF STORAGE TEMPERATURE AND TIME ON THE
STABILITY OF THIRTY CHEMISTRY ANALYTES IN RAT AND
DOG SERUM ANALYZED BY THE OLYMPUS AU640e. J. Boysza,
H. Willis, D. Sprenger, H. Jordan. Department of Safety
Assessment, GlaxoSmithKline, Research Triangle Park, NC, USA.
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Batching samples enhances efficiency in the chemistry laboratory
through minimizing technician time and reagent use. Our objective
was to evaluate stabilities of common analytes under a variety of
storage conditions on the Olympus AU640e analyzer. Aliquots of
pooled serum from 3 healthy fasted rats and dogs were assayed for
activities of ALP, ALT, amylase, AST, CK, GGT, LDH, lipase (LIP),
aldolase, and glutamate dehydrogenase, and albumin, calcium,
cholesterol, creatinine, direct bilirubin (DBILI), glucose, iron,
inorganic phosphorus, total bilirubin, total protein, triglycerides,
urea nitrogen, Na, K, Cl, total phospholipids, nonesterified fatty
acids, HDL, LDL, and total bile acids (TBA) after storage at room
temperature (fresh), 4°C (overnight), or —80°C (1h, overnight, 7d,
30d, 90d, and 120d). Mean analyte concentrations were calculated
from combined time points along with standard deviations and
were used to calculate the coefficient of variation (CV) for each
analyte. An acceptable CV was considered 15%. Most CVs were <
5% for both species. All analytes for rats had acceptable CVs, except
LIP (CV = approx. 15%) and DBILI (CV = approx. 20%). Analytes
for dogs had acceptable CVs, except DBILI, TBA, and LDL (CVS
ranged from 21-38%). Rat LIP tended to decrease after 30d at —80°C.
The other exceptions exhibited small mean values with dispropor-
tionately large CVs; results were sufficiently similar across
conditions and were determined to have acceptable stability for
clinical and diagnostic purposes. We conclude that other than rat
LIP, these serum analytes on the Olympus AU640e were stable for
up to 24h at 4°C or at —80°C for up to 120d.

32

EFFECT OF SERUM STORAGE, ANTI-INFLAMMATORY
DOSAGES OF ORAL PREDNISONE AND SPONTANEOUS
HYPERADRENOCORTICISM ON SERUM GLUTAMATE DEHY-
DROGENASE (GLDH) ACTIVITY IN DOGS. H.G. Peta’, A.P.
Carr?, S.L. Myers®, D.J. Joffe?, B.A. Kidney". 'Department of
Veterinary Pathology and “Department of Small Animal Clinical
Sciences, Western College of Veterinary Medicine, University of
Saskatchewan, Saskatoon, Canada; *Prairie Diagnostic Services Inc,
Saskatoon, Canada; and *Landing Animal Clinic Calgary, Alberta,
Canada.

Glutamate dehydrogenase (GLDH) is a mitochondrial enzyme with
highest activity in periacinar hepatocytes. It is reported to be
a sensitive indicator of hepatic injury, however, studies regarding its
tissue specificity are contradictory. The purpose of this study was
to examine the effect of 3 factors on serum GLDH activity in dogs:
1) serum storage, 2) anti-inflammatory dosages of oral prednisone
and 3) spontaneous hyperadrenocorticism (HAC). Stability of en-
zyme activity was determined by comparing GLDH activity in
8 serum samples stored at 20C, 4C, and —20C for 4, 24, 48, and 72
hours, 1 week, and 6 months. To determine if there was an ef-
fect of prednisone on GLDH activity, the median difference in serum
GLDH activity was compared between 5 untreated control dogs
and 8 dogs that received a tapering dosage of oral prednisone
starting at 1 mg/kg/day for 2 to 3 weeks. The third objective was
achieved by comparing GLDH enzyme activity between 17 dogs
with HAC and 16 age-matched controls. GLDH activity remained
stable for 2 days, 1 week, and 6 months, in serum stored at 20C, 4C,
and —20C, respectively. Compared to controls, GLDH activity was
not significantly elevated in dogs receiving prednisone, however,
dogs with HAC had significantly higher values than age-matched
controls. Conclusions: Serum samples should be shipped and stored
at 4C if analysis will be delayed by greater than 2 days; serum stored
at —20C yields reliable results for up to 6 months. Serum GLDH
activity was not increased in dogs receiving anti-inflammatory
dosages of oral prednisone over the short term which contrasts to its
elevated activity in dogs with HAC.
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QUALIFYING AN INSULIN ELISA FOR DETECTION OF CA-
NINE HYPOINSULINEMIA USING PANCREATIC STIMULA-
TION TECHNIQUES. T. Kelly, D. Brott, A. Katein, M.
Zawada, C. Louden. Global Safety Assessment, AstraZeneca
Pharmaceuticals, Wilmington, DE, USA.

Reduction in basal serum insulin can be due to an autoimmune
response, direct cytotoxicity (e.g., alloxan) or interference with
insulin synthesis, production or release (e.g., cyproheptadine).
Regardless of the mechanism, reduction in basal insulin is an
indicator of islet cell injury and in toxicology studies, this
observation negatively impacts candidate drug selection. A
commercially available porcine insulin ELISA was evaluated to
determine basal levels of serum insulin and increases following beta
islet cell stimulation by glucose. Serum insulin of control, fasted
dogs were at or below the lower limit of detection (0.07 ng/ml)
thereby making it impossible to detect compound-induced hypo-
insulinemia. Three methods were used to stimulate beta islet cells to
increase insulin secretion: standard feeding protocol, oral glucose (4
g/kg) administration and intravenous glucose (0.5 g/kg) adminis-
tration. Blood samples were assayed for glucose and insulin at
predetermined time points after stimulation. Normal feeding did
not increase glucose or insulin levels at any time point. Oral glucose
administration increased both glucose and insulin levels but the
magnitude and timing of maximal insulin response varied
dramatically between animals. In addition, one animal did not
respond to the oral treatment thereby preventing oral glucose
administration from being a reliable method for beta islet cell
stimulation and determination of hypoinsulinemia. Intravenous
glucose caused a profound increase in plasma glucose and insulin in
a narrow range of time (five to ten minutes). Additional studies to
further qualify the assay included bolus intravenous glucose
administration followed by serial monitoring of serum glucose
and insulin. The average intra-assay variability was 0.083 ng/ml
(n = 5 assays and n = 5 dogs).

34

COMPARISON OF URINE GLUCOSE MEASUREMENTS FROM
THE IRIS AUTION MAX AND YELLOW IRIS (SEMIQUANTITA-
TIVE METHODS) AND THE HITACHI 911 AND OLYMPUS
AU640e (QUANTITATIVE METHODS). D. Rhyne, J. Boysza, H.
Jordan. Department of Safety Assessment, GlaxoSmithKline,
Research Triangle Park, NC, USA.

Semiquantitative urine chemistry test strips provide convenience
and efficiency during routine urinalysis for individual animal
patients. However, results often reflect a wide range of concen-
trations which may limit the application of these methods in other
situations (i.e., drug safety studies) where subtle differences
between treatment groups might not be identified. The objective
of this study was to correlate urine glucose measurements on the
IRIS Aution Max and Yellow IRIS (both use semiquantitative test
strips), and the Hitachi 911 and the Olympus AU640e (both are
quantitative chemistry analyzers). Exogenous glucose was added to
pooled urine from healthy dogs to yield concentrations from 0 to
1000 mg/dL and aliquots were analyzed on each instrument.
Percent recovery of glucose was acceptable for both the Hitachi
(95.7% to 115.0%) and the Olympus (88.9% to 100.2%). The Hitachi
and the Olympus results correlated well with each other (* = 0.999;
8% ave. difference). Semiquantitative results from the Yellow IRIS
and the Aution Max were inaccurate at some concentrations and
failed to agree with each other consistently indicating that these two
instruments could not be used interchangeably reliably. While the
Yellow IRIS and Aution Max results correlated favorably with
Hitachi and Olympus results at concentrations <50 mg/dL, the test
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strips tended to yield low results at higher concentrations. At
concentrations <50 mg/dL results from all methods were consid-
ered acceptable. For urine glucose concentrations above 50 mg/dL
quantitative methods provide greater accuracy and are recommend-
ed when discriminating fine differences is essential and/or to
confirm and quantify positive test strip results.

35

PROTEIN DISTRIBUTION PROFILE OF GUINEA PIG AND RAT
BRONCHO-ALVEOLAR LAVAGE FLUID. J. McCartney, L.
Huard, Y. Deschamps. Charles River Laboratories Preclinical
Services-CTBR, Senneville, Quebec, Canada.

The objective of this work was to determine the reproducibility of
Hartley guinea pig and Sprague-Dawley rat broncho-alveolar
lavage (BAL) fluid protein measurements. Broncho-alveolar lavage
fluid is a useful biological matrix for evaluating the tolerability and/
or the pharmacological effects of inhalation products. BAL samples
were obtained from rats and guinea pigs under anesthesia. Total
protein concentration of the BAL samples was measured with
a benzethonium turbidimetric method adapted on the Modular
Analytics instrument (Roche Diagnostics). Protein fractionation was
obtained using the Hydrasis electrophoretic agarose system (Sebia).
Intra-assay precision was calculated by testing 8 consecutive
measurements of a fresh BAL sample while the inter-assay precision
was obtained from 5 different analyses of the same sample. The
protein concentration in BAL samples varied from 0.09-0.18 g/L for
the guinea pig and 0.06-0.08 g/L for the rat with a coefficient of
variation of less than 4.0%. Each protein fraction (albumin, alphal,
alpha2, beta, gamma) was well separated with the use of the agarose
electrophoretic system. BAL preliminary reference intervals were
calculated for Hartley guinea pigs and Sprague Dawley rats;
albumin and alpha2 are the major fractions of the guinea pig profile
while albumin and beta are the major ones observed in rat BAL
profile. In conclusion, the precision and preliminary reference
intervals of the measurement of total protein concentration of BAL
samples and the electrophoretic agarose protein fractionation in
guinea pigs and rats have been shown to be adequate and reliable
for research studies.

36

RHABDOMYOSARCOMA OF THE SOFT PALATE IN A DOG. D.
Tontis", M. Ioannou?, L. Papazoglou®, D. Doukas”, E. Levy®.
'University of Thessaly, Veterinary Faculty, Laboratory of Patholo-
8Y: Karditsa; *Department of Pathology, Medical School, Larisa;
“Aristotle University of Thessaloniki, Veterinary School, Clinic of
Companion Animal Surgery; and *Veterinary Center (Private
Practice) of Thessaloniki, Greece.

A 7-year-old, male, Boxer dog was presented with a change in bark
intonation, dyspnea and mild dysphagia. On clinical examination,
an oral mass, about 4 cm? in size, localized within the soft palate
was found. FNA cytological examination revealed abundant
pleomorphic cells, loosely aggregated in clusters or dispersed. The
neoplastic cells were small rounded, medium sized triangular, less
spindle, with distinct cell borders and scanty or abundant basophilic
cytoplasm. Nuclei were rounded or irregular and anisokaryosis was
prominent. Many binucleated and multinucleated malignant cells
were seen, with nuclei organized in rows in some cells. Few large
cells had numerous small dark brown intracytoplasmic granules.
Nucleoli were prominent and mitoses were seen. An initial
diagnosis of “malignant pleomorphic neoplasm of uncertain
histogenesis” was made. Histopathology of incisional biopsy tissue
showed a subepithelial, high cellularity growth of pleomorphic
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cells, ranging from small round to large polygonal with eosinophilic
cytoplasm and few spindle cells. Multinucleate cells and many
apoptotic bodies were seen and mitotic index was marked. Some
areas exhibited cross striation or differentiated immature striated
muscle fibers. All above supported the diagnosis of rhabdomyo-
sarcoma. Moreover, immunohistochemistry was performed using
a panel of antibodies to confirm the initial histopathological
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diagnosis. The neoplasm was strongly positive for myoglobin,
vimentin, and Ki-67, focally positive for myogenin and MyoD1,
weakly reactive for a-sarcomeric actin and desmin, and moreover
was negative for pancytokeratin, NSE, S-100, EMA and CD99.
Neoplasms of striated muscles are rare and few cases of
rhabdomyosarcoma within the oral region have been documented
using immunohistochemistry.
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