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Letter from the Director

Our Fal edition of LabLinesis here! You will find interesting articles insde and we would appreciate any comments you may have about these or any other topics you would
like to see discussed.

At theend of June, our fiscal year ended with our case accessions being 20.1% above the previous year, and the total number of tests performed increasing 45.6% compared
to the previous year. Due to this increased workload, we have hired new office personndl, JoAnn Paille and Janet Tamarak, to continue to provide you with efficient service.
We are sad to lose Tina Sund and welcome Lee Ann Mitchell to assume her duties. In order to upgrade our computer programs and data acquisition, we have added a new
program analyst, Don Davis. In July, our new pathology residents, Jeremy Johnson and Sean Troth, and our new microbiology resident, Michelle Jay, joined us. Faculty
searches for anew pathologist and another microbiologist are nearing completion.

Did you know that as a part of our quality assurance/quality control program, we participate in anumber of proficiency "check tests' provided by the Nationd Veterinary
Services Laboratory? In our most recent check tests for Bovine Leukosis and Equine Infectious Anemia, we passed with 100% correct responses! We aso have annua
proficiency tests for pseudorabies, Johne's diseese, Brucedllosis, Bluetongue and Equine Vira Arteritis, dl of which we routingly pass with 98-100% correct responses. Thisis
just one part of our quality control program that assures you of our accurate diagnostics.

We greetly enjoyed the Annua Colorado Veterinary Medicine Association Conference in September and had fun providing the sesson in Food Anima Medicine. We look
forward to seeing you again a the Annual Conference a Colorado State University this January!

BobonE Forsn

Barb Powers, DVM/PhD
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Salmonella typhimurium DT 104

Claudia Gentry-Weeks and Robert Jones

Salmonella typhimurium phage-type DT104 recently has been recognized as an emerging pathogen in livestock and humans. This strain was first identified in the United
Statesin 1985. S. typhimurium DT104 recently has gained more attention since it is associated with increased morbidity and mortdity in livestock and humans, is resigtant to
multiple antibiotics, and is being identified with increasing frequency from livestock. The cheracterigtics of this strain include:

* ereggtance to ampicillin, chloramphenicol, tetracycline, streptomycin, and sulfonamides
® eserotypetyphimurium
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® esusceptible to a specific bacteriophage (bacteria virus) designated DT104

The most common clinica signs of infection in livestock include watery diarrhea, loss of gppetite, and loss of condition. In severe cases, the disease will progress to bloody
diarrhea. The mortdlity rate in cattle is ~40%, with a higher fatdity rate in calves.

Salmonella typhimurium DT104 has caused epidemics in both livestock and humansin Greet Britain. The first isolatesin 1984 were traced to seagullsin Greet Britain, and
exotic birdsimported from Indonesia and Hong Kong. In 1990, 259 cases in humans were caused by S typhimurium DT104 with an increase to 4006 cases by 1996. In
Grest Britain, thisis the second most common Salmonella strain isolated from humans, exceeded only by S enteriditis phage-type 4. Direct contact with animals resultsin
30% of human cases. Seventy percent of human cases are acquired through food (not limited to unpasteurized milk).

A retrospective study of Salmonella isolates from cettle in the Northwest by C.C. Gay and co-workers at Washington State University indicated that S. typhimurium DT104
was absent from specimens obtained before 1986. However, between 1986 and 1991 this strain accounted for 13% of 83 isolates and was identified from 64% of 51 isolates
obtained since 1992. This strain was isolated from horse, goat, emu, cat, dog, elk, mouse, coyote, ground squirrdl, racoon, chipmunk, and birds (pigeon, starling, pine siskin).

Salmonella typhimurium DT104 has been isolated from five bovine (of 120 isolates), one equine (of 68 isolates), and one elk specimen submitted to us between July 1,
1997, and June 30, 1998. This bacterium can be transmitted viaingestion of fecal materia following contact with animals or via unpasteurized milk. It causes severe disease
with ~36% of infected humansin Grest Britain having required hospitalization for an average of 5 days. It isimportant to advise persons with affected animals to wash hands
and clothing after handling sick animals and to not drink unpesteurized milk from affected animals. We routindly identify and serogroup al Salmonella isolates. All Salmonella
isolates are referred to Ames, lowa, for serotyping. If the serogrouping, serotyping, and antibiogram suggests a DT104 isolete, then the isolate is automatically subjected to
phage typing to confirm S. typhimurium DT104.

For identification of Salmonella, place feca specimens for transport in a screw-capped, leakproof, sterile container. Label the specimen container and placeit insdea
biohazard specimen bag. Tieintestina segments at the ends and place them in awhirlpak bag or in a sterile, screw-capped container for transport. Wrap specimensin
absorbent paper, place on cold packs and ship to arrive to us within 24 hours for optimal recovery of Salmonella species.

Aerobic culture: Submit sample as described above. Fee=$11.00 ($20.00 with antimicrobia susceptibility).

Antimicrobial Susceptibility Trendsfor

E. coli Isolated from Cattle

SPECIES-Bovine ORGANI SM-Escherichia coli
Antibiotic # Tested #Susceptible % Susceptible
Ampicillin 56 28 50.00%

Cephalothin  ; 11  5455%

Enrofloxacin = 7 7 100.00%

Erythromycin ; 56 O 0

Spectinomycin 45 30 66.67%
Sulfonamides 45 21 46.67%
Tetrecycline 56 17 30.36%
Trimetho-sulfa4s 30 66.67%

Ceftiofur 46 31 67.39%

Tilmicosn 45 15 33.33%

Firlimycn 11 0 0

Florfenicol 45 25 55.56%

Peniillin/

ovobiocin (madtitis) 1 0 0
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CAT SKIN INFECTIONS

Pat Schultheiss

Occasiondly, cats develop skin infections caused by unusua organisms that present diagnostic and therapeutic challenges. These infections often have serious consequences for
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the cat and may pose a hazard to the owners and veterinarian. The cats may present with firm nodules or abscesses, while draining tracts are variable. Since the cat's body

serves as an excdlent culture medium for the pathogens, draining lesions are a human hedlth hazard because of the high numbers of organisms present in the exudate, even if the

organisms are not usudly consdered highly virulent.

Possible infectious agents include various Mycobacteria thet are not obligate
pathogens, fungi, and anaerobes. These will not be detected with routine cultures
0 we must be informed that specia cultures are needed. Submit a punch biopsy
of skin or aswab of exudate in a Portacul when anaerobes or Mycobacteria are
suspected. Submit a skin biopsy for fungal culture in sdine or a Portacul. We can
use one sample for the variety of cultures that will be set-up in the Laboratory.
Catsthat have been trested with antibiotics may have L-forms of bacteria. These
organisms have a defective cdl wall and pose a chalenge to us trying to identify
them. Information on the submission form about the patient's trestment history will
help us.

With some skin lesions, an infectious agent is not suspected until we histologically
identify patterns of inflammation, particularly in nodular lesons. We will then
prepare specid stains for acid-fast organisms and fungi on the formain-fixed tissue
and we may recommend submission of fresh tissue for cultures.

Most cases of bacterial pyodermawill respond to antibiotics and any predisposing
factors such as pruritic conditions should be sought. Most abscesses will respond
to conventiona trestment. However, when lesions do not respond or when the
problem is recurrent, then consider unusud organisms.

Dermatohistopathology: Submit at leest 3 punch biopsies of skin in 10% formdlin.
Fee=$22.00.

Dermatology Cultures: Submit samples as described above. Fee=Aerobic

culture=$11.00, aerobic/anaerobic culture=$30.00; fungal culture=$11.00;
antimicrobia susceptibility=$9.00.

SHOULD | WORM MY CATTLE THISFALL? John Cheney

Evauation of bleeding patientsin a herd setting is a serious Stuation that warrants
arapid diagnosis to prevent loss of animals. Accurate diagnosis dso is required to
dter management of the herd or flock to prevent future losses. The following two
higtories are examples of entirely different causes of bleeding in large groups of
animals where an accurate diagnosis alowed for a successful outcome. These
cases dso exemplify how we can aid in solving these divergent problems.

Case 1: A cow/caf herd in eastern Colorado had calves become pale and wesk,
and then die at 7-10 days of age. They did not have diarrhea or respiratory
difficulty, and the cows remained hedlthy. Necropsy of two calves reveded
massve hemoperitoneum. None of the calves had histologic evidence of liver or
intestinal disease that would affect absorption of Vitamin K or synthesis of
coagulation factors. We found no anatomica abnormadlities that could account for
the hemorrhage. We tested the liver for Vitamin K-antagonists and found
dicumarol.

Case 2: A flock of 400 ewes in South Dakota had 20% of their lambs born in the
first week of lambing die within 24 hours of birth. These lambs had subcutaneous
hemorrhage, hemarthroses, massive hemorrhage around the umbilica arteries, and
desth was caused by exsanguination through the umbilical artery. The liver and
gadtrointesting tract were norma higtologically, and we did not find Vitamin
K-antagonigtsin the liver. The ewes and rams were al norma and did not bleed.

The first case represents a case of dicumarol intoxication, but was unusua
because the cows were unaffected dinicaly while the calves were bleeding
severely. The source of the dicumarol was moldy sweet clover hay. Mold
converts non-hazardous coumarin in sweet clover to dicumarol which inhibits
Vitamin K cycling. The reason that the cows were not bleeding while the calves
were dying isthat calves (as well as mogt other neonates) have low Vitamin K and
Vitamin K-dependent coagulation factor concentrations when they are born.
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It istime again when many beef producers will be wesaning and processing their
cdtle. Pricesin the cattle market are depressed again thisfall, therefore,
producers do not want to spend money processing ther cattle unlessthey are
fairly sure their cost can be returned by increased performance in the cattle.

One question often asked is "should | treat my cattle for internd parasites when
processing a weaning time?* Mogt interna parasitism in cattle is sub-clinica so
usudly there are no dinica signs associated with gastrointesting parasites. The
best method to determineif the animals are paragitized is afecal exam. A feca
exam does not need to be done on many animas to determine if the herd hasa
parasite problem. If dl the animas are the same age (calveslyearling/adults), and
have been grazing Smilar pastures (mountain pastures, irrigated pastures), usualy
5to 10 individua samples from each group will give you agood ideaif paresites
areaproblem. Collect these samples fresh and run individualy usng a
centrifugation technique to recover the parasite eggs and coccidia oocysts. Y ou
will probably recover afew eggsin some of the samples but if you see no more
than 20-30 eggs per gram of fecesin afew samples, worming usually doesn't pay
for the cogt of trestment. If any one of the individual animals counts are over
50-80 eggs per gram of feces, tregt the entire age group. Y ou should aways start
by checking the caves and yearlings first and if you determine that internd
parasites are not a problem, there is no need to test the adult cows.

Large strongyle ega with smaller
coccidia oocysts.

Coccidiosis aso can be aproblem in newly
weaned stressed calves. If these calves are
going to be confined in adrylot after
weaning, it usudly paysto indude a
coccidiostat, such as decoquinate or
amprolium. Give these two products to the
! cavesfor the firgt 3-4 weeks following
weaning and confinement. If aprotein
supplement is fed, some coccidiogtats can be mixed in with the supplement.

Fecal exam: Submit fresh feces. Fee=$8.00.

IMMUNOHISTOCHEMISTRY IN TUMOR DIAGNOSTICS

Barb Powers

We are using immunohistochemistry as an aid in tumor diagnostics with incressing
frequency. This staining technique is especialy useful for anaplagtic cancers when
the cdll of originisin question. The most common stains are for intermediate
filaments cytokeratin and vimentin. Cytokeratin is amarker for epithdid cdlsand
vimentin isamarker for mesenchymd cdlls, dlowing usto distinguish between
sarcomas and carcinomas. Factor V111 antigen is useful for determining if the
tumor is of endothdlid origin (hemangiosarcoma), and aso is ussful in assessing
tumor vascularity as a potentia prognogtic factor to predict degree of malignancy.
Wedso may use T and B cdll gainsto digtinguish if tumors are of lymphoid origin,
and as prognogtic indicators ince T cdll lymphomeas have aworse prognosis
compared to B cell lymphomas.

Many other immunohistochemical stains are available. These include S100,
origindly thought to be specific for melanomas. More recently, however, this
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Dicumarol is passed in the milk from cow to cdlf, and the calves bled first because
they naturally had low concentrations of these coagulation factors. The cows
would eventualy have bled if left untrested and continued to consume the hay.
Vitamin K is the trestment of choice for these cattle, but it may be expensive and
even unnecessary to treet dl animals. Vitamin K also can be hazardous as
angphylactic reactions can occur after intravenous administration. Optimal
management would require identification and trestment of at-risk cows or calves
with Vitamin K. To determine if these animals are a risk of bleeding, an activated
coagulation time (ACT) is performed. This can be done eesily in the field, and
requires only an ACT tube, a 37C heating block, and a stopwatch. These tubes
are commercidly available, or can be obtained from us (Clinica Pathology
Section). Any animal with an ACT time greater than 1.5 times norma would be
treated with Vitamin K.

In the second case, the sheep were fed good quality afafahay, and did not have
detectable Vitamin K antagonigtsin the liver. Occasiond bleeding lambs were
born with atwin, and twins were not affected. Vitamin K was administered to one
bleeding lamb without effect. These findings suggested that the lambs have a
congenital defect of coagulation rather than an acquired defect. Further analysis of
this flock demondtrated a hereditary carboxylation defect of dl Vitamin
K-dependent coagulation factors which was amplified in the flock due to
inbreeding.

We are available to discuss any case including those involving disorders of
hemostasis. We can recommend appropriate tests for accurate diagnosis, and
provide the gppropriate sample containers or smple test methods for field use.

OXALATE (Rumex venosus) POISONING IN CATTLE CharlesDickie

A common source of plant oxaaesis the genus Rumex. Included in this genus are
the sorrels and docks. Rumex venosus is a dock and has the common names of
veined dock, wild begonia, and wild hydrangea. This member of the buckwhest
family reproduces by seeds and horizontal rhizomes. Scaing dong the semiis
characteridtic. It'sfound in the eastern half of Colorado and in the Northwest.

Rumex venosus

Mature ruminants can usudly
consume large quantities of plant
oxdates without harm,
gpparently because the oxalates
aremetebolized to alargeextent L%
in the rumen. If cattle graze

dowly, they can safely consume
amounts of toxic plant materia

that would be lethd if consumed

more rapidly.

In early April, eight mature beef cows of mixed breed were found deed &t various
locationsin alarge pasture in Southern Colorado. Calves were not affected. The
pesture was predominantly rolling sandhills with sagebrush, prickly peer, hairy
grama, blue grama, buffalo grass, and large patches of Rumex venosus
comprising mogt of the flora. The grasses were till brown and dry, but the rumex
was green and succulent.
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protein has been found in anumber of nervous system tumors. Muscle markers
include desmin or actins and a hitiocytic gain islysozyme. Chromogranin is useful
for tumors of neuroendocrine origin and awide variety of specific stains for
endocrine products such asinsulin or thyroglobulin are available.

Immunohistochemistry, however, does not replace routine good diagnogtics and is
only an aid to an accurate diagnosis. For example, many cross reactions can occur
and very poorly differentiated tumors may be negative with al gains. This
technique aso does not distinguish normal from neopladtic tissue. Fixation,
processing and saining artifacts may affect gaining quality. However, we dways
use control tissues to ensure that the procedure is working properly. Asthis
staining technique is specidized, our turnaround timeis longer (48 hours)
compared to routine specia stains (24 hours).

Tumor diagnostics: Submit biopsy sample in 10% formain. Fee=$22.00 plus
postage/courier service.

JOHNE'SDISEASE IN CATTLE

Gary Mason, Claudia Gentry-Weeks, and Frank Garry

Johne's disease is a chronic granulomatous enteric disease of ruminants caused by
infection with Mycobacterium paratuberculosis. Although the disease is most
commonly associated with dairy herds; beef cattle, smal ruminants, and cervids
also become infected and suffer clinical disease.

Johne's disease is well-known to veterinarians but the importance of the diseaseis
often poorly acknowledged by producers. Thislack of recognition islargely due
to the long incubation period, chronic nature of the disease, and conception that
the economic impact islimited to the loss of individua animasin the dramatic
terminal period of the disease. The disease is widespread and more costly than
often redlized. The NAHMS Dairy '96 Study revedls that approximately 22% of
the United States dairies contain a |east 10% animals infected with M.
paratuberculosis, with little regiond variation. This study aso revedled an
estimated $235 per head per year lossin dairies in which 10% of cull animas
show clinical signs of the disease. These losses are due to decreased milk
production, decreased daughter value, and premature culling with an increased
cull rate, both of which dow potentia progressin genetic improvement.
Additiondly, the known presence of the disease in a herd adversdy affectsthe
price of saleable seed stock. The economic impactsin aherd increase for each
year theinfection is dlowed to progress.

There is some evidence that M. paratuberculosis may beinvolved in the
pathogenesis of Crohn's Disease in humans; a chronic inflanmatory diseese of the
lower bowe which is often quite severe. Although there is no conclusive evidence
that animdsinfected with M. paratuberculosis condtitute a public hedth threet, it
is essy to envison potentid ramificationsiif the available scientific information is
reported in a biased manner.

Awareness of these facts and issues may provide the stimulus for producers to
embark upon a Johne's disease herd control plan. A Johne's advisory committee
has been formed in Colorado and has representatives from each of the livestock
groups. The committee will help develop coherent state policies and programs that
help producers dedl effectively with the disease. A test and cull strategy isan
integral element in such efforts. Severa extremely important aspects of the
developing Colorado Johne's program are:
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At necropsy, the rumens were packed full of rumex, making it difficult to find any
other kind of ingesta. Ecchymotic and petechia hemorrhages were prominent on
viscerd and parietd peritoneum. Thin, yelowish fluid was present in the
abdomina and thoracic cavities. Mesenteric lymph nodes were enlarged and
edematous. Other findings included catarrhal abomeasitis, enteritis, edematous
kidneys, and congested lungs.

Higtologicaly, we found birefringent crystals of calcium oxaate in the rend
tubules. With acute poisoning in some individuas, oxaates combine in the systemic
circulation with calcium ions to form insoluble calcium oxaate. Thisresultsin
functiona hypoca cemia and desth. Many of these more acute cases do not have
cacium oxdate in the rend tubules. Presumably, this is because there is insufficient
time for them to develop in the kidneys prior to deeth.

In Colorado, R. venosus is usudly among the first plants to green in March and
April; and, especidly if other forage is depleted, cattle will consume large
quantities of it. Plant oxalate concentrations on adry weight basiswere 9.2% in
April and 13.9% in June. These are toxic amounts if rumex condtitutes alarge
amount or dl of the ration. Asthe grasses green and grow, the danger of rumex
poisoning decreases. Usually by mid-July or August, the above ground parts of the
plant have shriveled and dried, and it's no longer adanger. This pasture was
rendered usable in early spring by providing dicalcium phosphate supplementation.
Oxalate was complexed in the rumen to the extent that little was absorbed.

SWINE CORNER-POST-WEANING MULTISYSTEMIC WASTING
SYNDROME

Barb Powers

Post-weaning Multisystemic Westing Syndrome is a recently recognized disesse
causing poor growth, wasting, and even desth in weaned pigs. Origindly identified
in Canada and Cdifornia, it aso has been reported in Indiana. Pathologic findings
are generdized lymphadenopathy, interdtitial pneumonia, interdtitia nephritis,
hepatitis, and a unique granulomatous inflammetion of lymphoid tissues. Vird
inclusions are found in the cytoplasm of macrophages. This virus has been
identified as a circovirus. However, porcine circovirus infection is common in pigs
and inoculation studies have failed to reproduce the disease. Regardless, extensive
examination for other agents have failed to reved other pathogens and the virusis
conggtently associated with the pathologic lesions. The virus can be identified by
eectron microscopy and immunohistochemistry. To date, we have not seen this
disease in pigsin Colorado, but we will continue to watch carefully for it.

NITRATE/NITRITETOXICITY

Dwayne Hamar

Thisfal, 12 of 75 head of cattle were found dead in the morning after being fed
kochialhay the previous evening. The kochialhay wes harvested from anew
seeding of grassthat had become overgrown with kochia. When the veterinarian
examined the herd later and took post-mortem samples, the remaining animals
gppeared normd. The nitrate concentrations in the post-mortem ocular fluid and
blood were 400ppm and 1000ppm, respectively, while the kochialhay was 3.3%
(DM). These results confirmed the suspected nitrate toxicos's as ocular fluid and
blood grester than 40ppm is considered diagnostic and forage grester than 0.5%
nitrate should be fed with caution. All suspect forage should be tested for nitrate
prior to feeding. Since the amount of nitrate that plants accumulate varies across a
fidd, severa cuttings should be taken to provide a representative sample. Standing
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® «Similar efforts are underway in other states and consistency will be
sought between various state programs.

® +Producer participation in Johne's disease planswill be voluntary.

® «Herdsthat appear free of the disease will try to maintain that stetus by
adopting appropriate management strategies.

A main thrust of the Colorado program will be to help identify Johne's-free herds
and get this status recognized, which adds value to cattle in such herds. Herds
with low levels of infection should work to achieve disease-free satus as quickly

aspossble.

To test for Johne's disease in cattle, we use two methods--isolation of M.
paratuberculosis from feces and an enzyme-linked immunosorbent assay
(ELISA) for detection of antibodies against M. paratuberculosisin serum or
plasmafrom cattle IDEXX Test Kit).

Each method has its advantages and disadvantages. Feca culture has higtoricaly
been consdered the "gold " standard sinceit is highly specific and has a senstivity
of ~45%. However, M. paratuberculosis is adow-growing organism and feca
culture requires up to 16-20 weeks for detection of colonies of this bacterium.
Since the ELISA detects antibodies against M. paratuberculosis, thistest has the
advantage of being amuch quicker test, with processing time of one day. The
ELISA we use has a senstivity of ~45% (with some variation depending on stage
of disease) and a specificity of 97%. The disadvantage to thistest is that, for
unknown reasons, occasiondly feca shedders are not detected by this method.
The ELISA can be usad in combination with feca culture to identify animals thet
areinfected with M. paratuberculosis. ELISA results should be used asawhole
herd test to estimate the prevaence of infected animasin a herd and to plan
control measures.

The ELISA assay provides an SP ratio which isaretio of the level of antibody
present in the patient specimen to theleve of antibody in the positive control (a
known highly-infected animal). We report the S/P ratio and S/P values of <0.25
as negative and values >0.25 as positive. Test values near the suggested cutoff
point of 0.25 have sufficient antibody response to be suspect of having the
infection. All positive responses should be considered in the context of herd
history for disease occurrence. Since this test was devel oped specifically for
bovine specimens, interpretation of the resultsis limited to cattle.

For M. paratubercul osis culture, submit feces (1g minimum), lymph node,
intestine, and rectal biopsy in a sterile, screw-capped, leskproof container. Place
the specimen on a cold pack for transport to the Laboratory. For detection of
antibodies againgt M. paratuberculosis using the ELISA test, submit bovine
serum or plasma (0.5ml) in a sterile red top or lavender top tube.

Johne's diagnostics: Culture; Fee=$15.00. ELISA; Fee=$4.50 for 1-20 samples,
$3.60 for >21 samples.

BREAKDOWN INJURIESIN RACEHORSES

Bob Norrdin

During the last four years, we have performed post-mortem examinations on
horses that die or have to be euthanized under the auspices of the Colorado
Racing Commission at the Argpahoe Park Racetrack. Dr. Tom Jones, the Racing
Commission veterinarian at the track, initiated this program. We established a
protocol for routine evaluation of musculoskeleta lesions in these horsesto
monitor their importance and provide materid for in-depth studies. The programis
funded by the Colorado Equine Research Fund with monies from a 0.025%
gpportionment from exotic parimutud wagering.
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forage may be sampled by grazing with a pair of scissors. For baled hay, a core
sampler should be used. Mogt extenson offices [oan out core samplers, as do we.
To inquire about borrowing the core sampler, contact us.

Dwayne Hamar with Core
Sampler

Sources of dietary nitrate may be either water or forages. Normaly, water nitrate
concentrations are not elevated enough to cauise nitrate poisoning, but could
exacerbate the toxicity of high nitrate forages. Nitrate accumulatesin plants when
the soil nitrogen is high and water supply isinadeguate for plant growth. Plants that
are commonly high in nitrate include any cered grain (corngtalks, oat hay,
sorghum), weeds (pigweed, kochia, Canada thistle, Johnson grass), and grass hay.
The seed part of aplant will not contain high concentrations of nitrate. Using
wadtewater from hog operations for irrigating afafa has resulted in nitrate
accumulation.

Nitrate toxicity varies with dietary factors. For example, when the
grain-to-roughage ratio is high, the toxicity of nitrate will be lower than when the
diet is predominantly roughage. Also, the anima may adapt to dietary nitrate.
Nitrate toxicosis usudly occurs when animals are fed alow quality forage diet
only. We recommend that forages grester than 0.5%, or weter greater than
1,500ppm nitrate, be used with caution.

Clinical signs can develop within afew hoursto severd days after the animals have
consumed excess nitrate. These signs may include muscle tremors, weskness,
ataxia, and low tolerance to exercise. Late-term abortions have been associated
with chronic consumption of high nitrate water and/or feed.

Confirming nitrate toxicods usudly involves forage and/or water andyss.
Post-mortem ocular fluid or blood nitrate analysis of adult animals can confirm
nitrate toxicosis. Fetal ocular fluid may be suggestive of possible nitrate-induced
abortion, but this should be confirmed with forage and/or weter nitrate andysis
Elevated fetal ocular nitrate concentrations also have been reported with
concurrent Actinomyces pyogenes or other bacterid infection.

When nitrate is ingested by ruminant animals, microorganisms of the rumen reduce
it to ammonia In the process, nitrite is formed. When the amount of nitrate is high
and conditions are right in the rumen, nitrite reduction to ammonia becomes rate
limiting. Under these conditions, nitrite accumulates in the rumen and is absorbed
into the blood. The absorbed nitrite undergoes an oxidation-reduction resction in
which the ferrous form of the iron in hemoglobin is oxidized to the ferric form,
resulting in the formation of methemoglobin. Methemoglobin is unable to bind
oxygen, thus decreasing the oxygen-carrying capacity of blood. When
gpproximately 80% of hemoglobin is converted to methemoglobin, deeth results.
Methemoglobin is dark brown or chocolate colored and resultsin acyanotic
gppearance of the mucus membranes.

Nitrate/Nitrite testing: Submit blood, ocular fluid, feed, water. Fee=$6.00.
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Mogt of these horses are euthanized with catastrophic musculoskeletal injuries.
Carpa and metacarpa fractures are the most common injury, athough we aso
see sesamoid, humerd, pelvic, and spindl fractures. Since these fractures are
sometimes related to pre-existing microdamage in the bone, this provides valuable
natura disease materid to complement the studies of microdamage in the Equine
Orthopaedic Research Program. In focusing on the carpa bones and metacarpal
condylein the fetlock joint, we found thet failure was consistently associated with
arees of thickened subchondra bone. To study this further, we examined the
fetlock joints of 12 of the horses that had a spectrum of "traumatic
ogteochondrosis' lesions on the cannon bone condyle. Thisisasmall, often
subdlinical lesion of subchondra bone collgpse and cartilage infolding that occurs
conggtently a asite of mechanical overloading. Thickening or sclerosis of the
subchondra bone was ated with the presence of non-viable bone cdlls. In
some aress, we found debris-plugged vessdls thet may have interfered with
circulation to these cdlls. Elsewhere, we saw osteoclastic remova of necrotic
bone, suggesting activated remodeling in the area. Apparent fragmentation linesin
the bone matrix indicated fragility in the sclerotic zone and in two cases, we found
trabecular microfractures with hemorrhage and fibroplasia afew millimeters below
the surface. Focal collapse of the overlying cartilage was usudly at siteswhere
bresksin the cacified cartilage layer had occurred indicating this had preceded the

collapse.

Subchondra sclerosis
(arrows), reddening

and bone fragmentation
(arrow heads).

While these observations
provide aframework for
the development of the
lesions, they dsoraise
questions about the
precise sequence of changes and their causes. |s there progressive thickening of
trabeculae that may lead to interference with circulation to bone cdls? Isthe failure
preceded by measurable microdamage? To answer these questions, we examined
hisomorphometricaly metacarpal condyles from horses run on a treadmill. We
found significantly greater bone formation and a resultant grester amount of bone
in the areawhere the failure occurs. We found increased diffuse staining with basic
fuchsin, ameasure of mechanica fatigue microdamage, in the area of the
metacarpa condyles from horses where subchondrd failure occurs (Norrdin et .,
Bone 22:1339; 1998). In addition, the cacified cartilage layer was thinner with
grester irregularity &t the cartilage-bone interface, suggesting increased remodeling
a the site.

These studies alowed us to characterize the Site as amodel of subchondral bone
failure and gave us some ingght into the mechanismsinvolved. Many more
questions remain to be answered, however. Hopefully, the combination of
spontaneous disease examples from our racehorse materia and other studies will
continue to shed more light on the pathogenesis. This, dong with development of
technologies for early detection, may lead to modificationsin training, shoeing, and
other management practices to prevent these catastrophic diseases.

PATIENTSWITH BLEEDING DISORDERSIN CLINICAL
PRACTICE

Dale Baker and Dan Gould

http://129.82.236.28/webdocs/dlab/general /1 abliness.html

Chronic Wasting Disease has been diagnosed in farn
herds in South Dakota, Nebraska, Oklahoma

and Canada this past spring and summer.
Thisdiseaseis present in free-ranging deer and elk ir
Colorado and Wyoming. Colorado has a mandatory
surveillance program for chronic wasting

disease for farmed elk herds. This programis
coordinated by the State Veterinarian's office

and the testing is done by us. So far, we have

not had any positive casesin Colorado farmed

elk. Call usfor more information.
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