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* own inherent complicating factors. : '
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ABSTRACT: Equine protozoal myeloencephalitis (EPM} may be one of the most ditficult ante-
mortem diagnoses for practitioners to make accurately. Much of this difficulty results from the
perceived clinical variability in the presentation of EPM. Because antemortem laboratory test-
ing for EPM is only one plece of the diagnostic puzzle, diagnastic accuracy relles on the com-
pleteness of physical, neurologic, and diagnostic evaluations,

all members of the horse industry. Horses diagnosed with EPM may be of
any breed or background. For the owners and trainers of these animals, a
diagnosis of EPM catries a sentence of long-term treatment, uncertainty of re-
sponse, frustrations associated with a myriad of opinions pertaining to the dis-
case, and the possibility of relapse and/or lack of response to treatment.
Despite the existence of laboratory tests for EPM, no single test can be used as
a definitive means of antemortem diagnosis. Indeed, to date, a definitive diagno-
sis is reached only by postmortem identification of charzcteristic spinal coed k-
sions and/or a causative parasite (e.g., Servacpsziy mewwenns;, i
this reason, the most accurate antemorrem diagnosis isseaché
pretation of physical and neurologic examinations,

I E quine protozoal myeloencephalitis (EPM) is a discase of great concern to

mental Therapeutics Program, Maxwell H. Gluck Equine Research Cencer, Department
of Veterinary Science, University of Kentucky, Lexington, Kentucky, and as Kentucky

Agricultural Station Asticle #98-14158, College of Agriculture, Kentucky Agricultural
Experiment Station, " ;
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PHYSICAL AND
NEUROLOGIC
EXAMINATION

Consideration of signalment,
history, and disease progression
often provide relevant clues in
the initial evaluation of horses
with neurologic disease. A gen-
eral physical examination is
important to provide a concext
within which neurologic exam-
ination findings are interprer-
ed. The neurologic examina-
tion should identify and localize
any demonstrable deficits of
neurologic function. Ambigu-
ous or nonspecific findings,
such as lameness, weakness,
loss of condition, uncharacter-
ized muscle atrophy, and subtle
gait changes, are not specifical-
ly diagnostic of neurologic
deficits and are cherefore even

dysfunction) should be evatuat-
ed in order to determine wheth-
er the lesion is central or pe-
ripheral. Peripheral vestibular
disease should always be con-
sidered in horses with vestibu-
lopathy in the absence of other
spinal cord neurologic deficits,
Facial nerve deficits that are lo-
calized outside of the brain
stem can be associated with pe-
ripheral vestibular disease. Dif-
fuse CN involvement implies
larger lesions of the brain stem,
In addition to EPM, these find-
ings can be associated with
Space-occupying lesions or oth-
er inflammarory diseases.
Vestibular disease is not a spe-
cific finding of EPM. Despite a
description by MacKay of a
“brain-stem syndrome” involv-

such as EPM.
{ =« Neurologic evaluation of
.. horses relies heavily on assess-
* {'-ment of gait. However, all horses with EPM do ot
.| necessarily manifest similar gait changes; gait aberra-
.tions vary greatly in severity and neuroanatomic loca-

i processes {e.g., musculoskeletal discase) can cause mild
gait changes. Therefore, a change in gaic should not be
attribured to a neurologic abnormality based solely on
one or two subtle maneuvers or stances. Corroborative
neurologic abnormalities should be sought and careful-
ly interpreted (Figure 2). A thorough gaic evaluation
must be performed with all clinically compatible neu-
rologic and nonneurologic conditions in mind,

- In one author’s (B.G.B.) experience. cranial nerve
(CN) deficits are often indiscriminately associated with
EPM. Because of the long, superficial course of the fa-
cial nerve peripheral to the stylomastoid foramen, facial
nerve deficits in horses withour other neurologic abnor-
malities are often caused by direct trauma to this nerve

- (Figure 3). Facial nerve deficits also accompany vestibu-
lopathy in horses with peripheral vestibular disease
caused by otitis media/interna.' Clinical signs of ataxia

EPM when other neurologic disorders are not consid.
ered.

Horses that display signs of vestibulopathy (CN VIII

comen

AﬁﬁfSSMEﬁT”i?QEéﬂBULB?ATH%:i:MUSGLEATROFH?i

. tion (Figure 1). In addition, numerous nonneurologic

and CN deficits are easily mistaken as specitic signs of

ing CN VII and VIII,? there is

less_deﬁniriveiy diagnostic of Flgure T—Severe pgstcrior ataxia. Lesions producing currently neither a physiclogic
any specific neurologic disease, this should be localized and a con?p!ete nervous system

evaluation performed before equine protozoal myelo-
encephalitis is diagnosed.

explanation nor pathologic evi-
dence that S. newrona exhibits a

____________________ specific affinity for any CN nu-

cleus. Therefore, radiography,
otoscopy, endoscopy, and/or scintigraphy of the skull
for peripheral vestibular disease are indicated as compo-
nents of the complete evaluation of horses exhibiting
vestibulopathy.'

Prolonged illness unrelated to the central nervous
system (CNS) can cause muscle wasting that can be
mistaken for neurogenic muscle atrophy. Muscle wast-
ing tends to occur more diffusely than does muscle at-
rophy induced by neurologic lesions. Muscle atrophy
also occurs with disuse due to musculoskeletal pain. Se-
vere muscle atrophy occurs when a lesion disrupts mo-
tor input to the muscle by destroying the lower motor
neurons supplying the muscle. Despite the fact that any
focal neurologic disorder can cause severe muscle atro-
phy, muscle atrophy has often been specifically associat-
ed with EPM. However, upper motor neuron lesions
are probably more likely to occur with EPM than are
lower motor neuron lesions, and severe muscle atrophy
is not a common finding of upper motor neuron le-
sions. MacKay has noted that muscle atrophy is not
usually obvious with spinal cord disease resulting from
EPM.? Spasticity, loss of coordinated movement, and
weakness are more frequently encountered with upper
motor neuron lesions; these findings also are not specif-

ic for EPM.,
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Clinicians of equal comperence
can often reach differcnt conely-
sions from a neurologic examima-
tion, leading to disagreements re-
garding the accepred defininon of
neurologic deficir, Indecd, (he ney-
rologic examination irsel” s irs
own "ciinician—speciﬂ\” senatny
and specificity. Cliniciae: who
tend to identify more ubile
movements as neurologic deficics
are likely to have a verv high sen-
sitivity in the clinical idencifica-
tion of EPM (i.e., they mis very
tew or no cases of FPM clinical-
ly). However, based on the srener-
ally accepred Jow prevalerce of
EPM, such clinicians will also in-
evitably misdiagnose manv forses
as having EPM (low specitficity).
Animals that are misdiagno.ed
with EPM will yield a prep..-

ance of false-positive rese

fer-
lis

1

from cerebrospinal g -]y Figere 2—Limb placement tests alone are not di-
agnostic of nervous system deficits. Corrobora-
tive abnormalities should be sought.

immunoblor analysis.

Before deciding 1o engage in
what could be a lengthy wlaghios-
tic workup, it is advisable 1o solicit the opinion of clini-
cians who are expericnced 1 (he neurologic examina-
tion, diagnostic procedures and lameness evaluations
necessary for complete EPN cvaluation. When such
rrained individuals are unavisianle, mulriple evaluations
by several clinicians may provide a “consensus” on
whether full diagnostics should be pursued; however,
variability in the interpretution of findings can lead to
many conflicting opinions w.:h this approach.

LAMENESS EXAMINATION

A rigorous lameness exan: . ion is essential for ani-
mals that do not appear to exhibis neurologic deficits ar
those with questionable or milil deficits. [t is important
1o recall thar musculoskelera! discase (lameness) proba-
bly occurs much more commonly than does EPM,
There is currently no eviden: ¢ thar -PM causes prima-
ry lameness. Indeed. rigo evaluation, accurate
recognition, and managemei: - clironic musculoskele
tal conditions may successiul'y iddroess many problems
attributed 1o EPM.

A decrease in performance level in the absence of
other clinical signs is perceived 1o be g common clinical
mantfestation of EPM, Although this is possible, clini-
cal experierice in the ficld indicares chat EPM is less
likely to be a major cause af 1o performance than are
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many other nonneurologic condi-
tions. Practitioners who frequently
diagnose EPM in mild and non-
clinically progressive cases should
review their diagnostic approach
to the discase and consider more
rigorous diagnostics for EPM,
lameness, and other clinically
compatible disorders. Lameness is
a common cause of poor perfor-
mance, but it can be very difficult
to identify and localize, Subrle
lameness evaluations may require
further assistance from practition-
ers with extra training and skills
in orthopedics, sports medicine,
and diagnostic imaging. In one
author’s (B.G.B) experience, many
horses suffer from age-related de-
terioration of performance and/or
from a myriad of chronic muscy-
loskeletal conditions. Incensive
management of these conditions
can be very helpful for such horses
but requires detailed explanation
to owners and trainers so that
their expecations for their horses
response and recovery are realistic.

Although back pain is a frequent clinical finding as-
sociated with EPM,? there is no evidence of or pro-
posed cause for primary back pain due to EPM. Back
pain associated with EPM is likely to be associated with
gait changes chat cause secondary pain in the epaxial
musculature, Lameness of any type can also alter a
horse’s gait and lead to secondary back pain. Thus,
back pain is also a nonspecific finding and is not neces-
sarily indicative of EPM. In one author’s (B.G.B.) expe-
rience, most horses cxhibiting back pain are involved in
regular performance and the presence of neurologic
deficits is often difficult 1o substanciate. The clinical
signs of neurologic deficits are often nor easily distin-
guished from signs caused by or associated with muscu-
loskelerat conditions.

LABORATORY AND ANCILLARY
DIAGNOSTIC TESTING

Evaluation of horses displaying neurologic deficits of-
ten requires access to facilities, equipment, laboratories,
and experienced people capable of supplying specialty
services. Persistent frustration with variable performance
levels caused by nonneurologic problems can easily lead
to a diagnosis of EPM if physical, neurologic, and ancil-
lary diagnostic evaluarions are incomplete. Comprehen-
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sive evaluation of horses should
be aimed at ruling out the many
possible nonneurologic causes
of poor performance. Diagnos-
tic evaluation should also ad-
dress the other neurologic dis-
eases that may cause clinical
signs similar to those of EPM.
CSF aspirates should be ob-
tained only when a horse is de-
termined to be neurologically
abnormal and has undergone
diagnostic evaluation to rule
out other diseases. When this
protocol is not followed, the
proportion of false-positive im-
munoblot results will increase
Animals with clinical signs that
can be explained by multifocal
CNS lesions should have im-
munoblot analyses performed
en blood and CSF

The CSF albumin index and

1eG quotient may be helpful in Figure 3—I cft-sided peripheral facial nerve paralysis
determining dhie integrity of withaue ocher signs of nervous system deficit, In horses

: - . with it-uded facial nerv ralys:s, ine zoal
the blood-brain barrier and in- * ; latucles aclal e parlysig EHNG ooz
iy elnencephalitis should not be the primary differen-

trathecal immunoglobulin pro-
duction.** Although the albu-
min quotient is generally
regarded as helpful in determining bliod-brain barrier
integrity, the 1gG index has recoved bos enrhusiastic
support as a useful diagnostic paramers. " CS) cytelo-
gY» protein content, and biochemizal rarameters can
provide useful informarion for the cvaluation of horses
with neurologic deficits. Evaluaiion of CSE by poly-
merase chain reaction (PCR) testing for 5, penrona can
be performed but is apparently a fow-vicll st and may
therefore be impracrical for clinical use : this is presum-
ably because neither the organise not its [INA s nor-
mally found within CSE It is currcntlv vnclear whether
horses without clinical signs that are PCR-positive will
necessarily become symptomatic. Treatment of horses
that are PCR-positive regardiess of clinical signs may be
reasonable if PCR is assumed to cxhibir high specificity.

The CSF immunoblar analysis can be u helpful diag-
nostic aid; it reportediy exhibirs 80 wnsitivity and
specificity as defined against postmcr o identification
of EPM lesions.® Although the immaioilor s offective
for detecting anti~S. newrona anthodv. it i an indirect
method of estimating the probabilicy thar an individual
horse harbors S. newrona. Serum ‘mnunobloc analysis
has been investigated and shown o nievndicate expo-

sure to the parasite™'": thus the CSF iniunoblot is be-

val drgnosis,
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lieved 1o be a better indicator
of the disease srare. "

The experience of many cli-
nicians, however, suggests that
the rate of false-positive results
of the CSF immunoblot may
be underestimated. For this rea-
son, it is important to consider
other possible causes of a positive
CSF immunoblot. The likeli-
hood of a false-positive test result
prevails when the disease preva-
lence is low.*'? EPM has been es-
timated to occur clinically in
about 0.5% 10 1.0% of the
equine population'’; based on
the frequency of treatment of
EPM in many practices, some
clinicians may believe this esti-
mate is low. However, mose
practitioners would probably
agree that the incidence is less
than 10%. Both of the above es-
timates suggest low disease
prevalence, making the CSF im-
munoblot a poor screening test
by yielding a preponderance of

____________________ false-positive results.

Assuming that a group of
ncurologically abnormal horses will have a higher
prevalence of EPM than will a neurclogically normal
group, the positive predictive value of the CSF im-
munoblot is maximized when it is performed only on
neurologically abnormal horses.**'% Any neurologic
condition may confound CSF immunoblor resules
when the blood-brain barrier is disrupted, allowing
serum antibody leakage into the CSE. When this oc-
curs, the albumin quotient can be used ro help clarify
the likelihood of antibody contamination of the CSE
due to other neurologic disease.

Because of an apparent high yield of positive results
and rthe ambiguity of interpretation, some clinicians no
longer perform the CSF immunoblor, However, he-
cause negarive immunoblot results are uncommon in
horses with EPM, we advocate the CSF immunoblot as
parc of the routine EPM evaluation. When a negative
CSE immunoblot result oceurs, time and money are
saved by minimizing the diagnostic pursuit and trear-
ment of the wrong disease. If clinical signs are acure in
onset, it may be worthwhile o perform a repear CSF
immunoblot in a few weeks to allow time for inrrathe-
cal antibody production. At this time, a negative result
on & CSF immunoblot performed and interpreted with

POLYMEBASE-CHAIN REACTION TEST M GEREBROSPINAL'FLUID IMMUNOBLOT ANALYSIS

H
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consideration of all of the diagnostic tests’ limitations
precludes the diagnosis of EPM.

As mentioned, neurologic conditions other than EPM
must be considered in the diagnosis of horses exhibit-
ing compatible neurologic deficits. These conditions
should be ruled out to maximize the likelihood that a
positive CSF tap identifies a clinical case of EPM. A
major diagnostic differential for EPM is cervical com-
pressive myelopathy (CCM). Our clinical experience
has indicated that many horses diagnosed with CCM
have positive, CSF immunoblot results. Seilman and
cowortkers found that a large proportion of horses with
an antemortem diagnosis of EPM had spinal cord le-
sions caused by CCM without evidence of EPM le-
sions.'* . Therefore, high-quality survey cervical radio-
graphs; measurements of minimal sagittal diameter;
and, when.indicared, myelography are important in the
evaluation of horses for EPM. -
i-Practitioners should compare the cost of 2 complete
workup with: that of prolonged treatment. Complete
evaluation in a referral setting often compares favor-
ably to.the projected cost of trearment. Although a di-
agnosis of EPM can be reached in a number of ways,
an accurate diagnosis is the product of complete physi-
cal, neurologic, ancillary diagnostic, and laboratory
evaluation.

ANTIBODY AND CEREBROSPINAL FLUID
,*An-assumption currently made regarding the inter-
pretation of CSF immunoblot analysis and the patho-
genesis of EPM is that a positive immunoblot result
indicates the presence of S. neurona in the CNS,
which .invariably means that a horse is diseased. Al-
though this assumption simplifies the diagnostic pro-
cess, it is as yet unsubstantiated. The presence of anti-
S. neurona antibody could be found within CSF (i.e.,
positive immunoblot result) of horses without clinical
signs of EPM because of (1) blood contamination of
CSF aspirate, (2) breakdown of the blood-brain barri-
er resulting from disease/inflammarion unrelated to
EPM, (3) normal filtration. of antibody from blood
containing high levels of antibody into the CSF at lev-
els detectable by immunoblot analysis, (4) persistence
of antibody in the CSF for long periods after resolu-
tion of clinical signs, and (5) the presence of S. neu-
rona within the spinal cord without clinical signs of
EPM. To date, it is unknown whether all horses that
actually harbor S. neurona (cither in the CNS or other
undefined location[s]) have clinical signs of EPM. How-
ever, it is likely that these horses will have positive
serum and possibly positive CSF immunoblor results.
Tourtellotte indicated that, in humans, antibody is
usually filtered in low levels through the normal blood-

20TH ANNIVERSARY
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CSF barrier."* In addition, persistence of intrathecal
anti-Borrelia burgdorferi antibody has been recorded in
humans years after clinical resolution of neuroborrelio-
sis.’® Lappin and coworkers showed that Toxoplasma
gondii-naive cats inoculated with soluble tachyzoite
antigen plus adjuvant and cats previously orally infect-
ed with T gondii tissue cysts that received adjuvant de-
veloped ocular and CSF T, gondis-specific IgG Gold-
man-Witmer coefficient (C) values greater than 1."
These authors concluded that 7. gondii-specific IgG C
values greater than 1 did not prove ocular or CNS in-
fection in all cats.”

The C value assumes thar the ratio of the amount of
a specific IgG within the CSF to that in plasma is pro-
portional with the ratio of total IgG found within the
CSF to total IgG in plasma. To calculate the C value,
the specific IgG ratio is multiplied by the reciprocal of
the total IgG ratio; this product should normally equal

1. With intrathecal production of IgG resulting from a -

pathogen, the specific IgG ratio is expected to be great-
er than the reciprocal of the value for the total IgG; this
results in a calculated C value of greater than one.

A California study compared antemortem S, neurona
immunoblot results with postmortem findings in ap-
proximately 150 neurologically normal and abnormal
horses.” The seroprevalence in this population was
found to be 35%, and positive results on the CSF

immunoblot occurred in 20% of the horses. Of 122"

neurologically normal horses, 25 had positive CSF im-
munoblot results. Only 1 CSF immunoblot—positive
horse was classified as EPM-positive by postmortem ex-
amination; 2 horses were classified as EPM-suspect. In
the same study, 3 horses with negative CSF western
blot results were classified as EPM-suspect, and 3 addi-
tional horses had slight CNS inflammation in which an
unidentified protozoa was detected.’® In Kentucky,
Bernard found that the prevalence of positive CSF im-
munoblot results was 31.1% in a group of neurologi-
cally normal young horses and 29.7% in a neurologi-
cally abnormal population.” :

EVALUATION OF RESPONSE TO TREATMENT

In many situations, evaluation of response to treat-
ment plays the main role in the diagnosis of EPM. Al-
though this is often a necessary approach in ambiguous
disease processes, it can frequently lead to inaccurate
conclusions. Many clinical signs arttributed to EPM
may nonspecifically improve with the administration of
any number of treatments commonly prescribed for
EPM or with rest alone. Common EPM treatments in-
clude broad-spectrum antimicrobial agents (a sulfa drug
and/or oxytetracycline); rest during treatment; NSAIDs;
steroids; dimethyl-sulfoxide; vitamin E; folic acid; and

BB ST T ST L A ! e
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many-other compounds, agents, magnetic devices,
herbs, or supplements.as well as acupuncture. There are
many-diseases or processes that could respond to some
combination of these treatments. Rest and the placebo
effect may account for many instances of perceived im-
provement in ambiguous cases.

-Horses in which a history of poor performance is the
sole clinical abnormality are commonly diagnosed with
EPM via immunoblot and the presumption that a
neurologic deficit is manifest as poor performance, and
treatment is often initiated. Improvement in perfor-
mance over time may occur because of waxing and
waning of chronic problems, with aging, or with inter-
mittent administration of non~EPM-specific therapies
(e.g. NSAIDs, rest). Such improvement is often inter-
preted as a positive response to EPM treatment and
thus as confirmation of the diagnosis. Although incor-
rect diagnosis and. treatment may be a major compo-
nent of lack of treatment tesponse or perceived relapse
in these cases, a subsequent decline in performance is
s = =¥, = often interpreted as relapse,
Alternative therapies are
often sought out of frustra-
tion, Although EPM is un-
likely to be the cause of

cases, those involved often
“have difficulty overcoming
the stigma of a positive im-
munoblot result.
Because of the difficul-
ties encountered in the di-
agnostic process, it is usual-
ly advisable to evaluate all
potential EPM patients as
completely as possible, How-
ever, the process is often re-
- stricted to the evaluation of
* treatment response. When
treatments fail or the client
repeatedly reports relapses,
the horse should be reeval-
- uated for neurologic defi-
:cits, including their severity
and any changes that have
occurred. It is good practice
to reconsider the diagnosis
regardless of whether the
animal displays subtle or
severe neurologic deficits. A
lack of response ot the re-
port of a relapse may also
indicate that the clinical

__()()l< Backw
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signs are caused by another neurologic or nonneurolog-
ic disorder.

SUMMARY

The antemortem diagnosis of EPM is tentative and
fraught with numerous complicating issues regarding
clinical examination and laboratory and ancillary diag-
nostic findings. It is therefore necessary to carefully eval-
uate and interpret all information obtained from the di-
agnostic process, keeping in mind the limitations and
complicating factors associated with each procedure.

For the many horses that are not overtly neurological-
ly abnormal, clients and their veterinarians should eval-
uate the horse as completely as possible. Diagnostics
should be performed with consideration of all neurolog-
ic and nonneurologic conditions that could
explain the horse’s clinical signs and the owner's com-
plaints. In ambiguous cases, special atrention should be
given to the evaluation of lameness and other neurologic
and noenneurologic conditions. Response to treacment as
a means of diagnosing EPM should be carefully inter-
preted; the possibility that an animal has responded to
some non-EPM-specific therapy or to rest should be
considered. Subtle changes in performance may be at-
tributed to EPM when rigorous diagnostics and evalua-
tions have ruled out other explanations. In these cases,
response to therapy will need to be carefully interpreted
to support a tentative diagnosis. If response to treatment
does not occur or if relapses appear to be frequent, the
diagnosis should be recvaluated.

Until a definitive antemortem testing strategy is
available, patients will continue to be misdiagnosed
with EPM. Misdiagnosis and frustration will be mini-
mized by a conscientious and informed approach to the
diagnosis and treatment of EPM,

ACKNOWLEDGMENT
The authors thank Dr, Noah Cohen, College of Vet-
crinary Medicine, Texas A&M University, College Sta-
tion, Texas, for his assistance with the manuscript.

REFERENCES

1. Bentz BG, Ross MW: Otitis mediafinterna in horses. Com-
pend Contin Educ Pract Vet 19(4):524-533, 1997,

2. MacKay R]J: Equine protozoal myeloencephalitis (EPM):
Clinical signs (Abstr), Proc Int Equine Newrol Conf1-3, 1997,

3. MacKay R}: Equine protozoal mycloencephalitis. Ver Clin
North Am Equine Prace 13(1):79-96, 1997.

4. Andrews FM, Maddux JM, Faulk D: Total protein, albumin
quotient, IgG and IgG index determination for horse cere-
brospinal fluid, Prog Ver Neurol 1:197-204, 1990.

5. Andrews FM, Gransttom DE, Provenza M: Differentiation
of neurologic diseases in the horse by the use of albumin

'_"'-:'!*""”ﬂw.'_v-; s s 'mww
RRERCE IV EDIREUARSERGTRAE




! Compendium Ocloher 1999 20TH ANNIVERSARY Equine 981

* quotient and IgG index determinations. Proc AAEP215- AAEP (continued from page 964)
217, 1995, ‘ ' -

6. Cohen NP, Mac.sz RJ: In.tcrprc:ing immunablot restin.g .of M D. Ramey * How to read a scientific paper
cerebrospinal fluid for equine protozaal myeloencephalitis. . .
Compend Contin Educ Pract Ves 19(10):1176-1181, 1997, " K. Sprayberry » Performing blood tests and using

7. Miller MM, Bernard WV: Usefulness of cerebrospinal fluid the mformat:or; to manage cases

indices and the polymerase chain reaction test for Sarcocystis
newrona in diagnosing cquine protozoal myeloencephalitis.

Proc AAEPB2-84, 1996,

® C. Sweeney * Evaluating the lungs

8. Granstrom DE: Equine protozoal myeloencephalitis: Para- MEDICINE
T site biology, experimental disease and laboratory diagnosis . ..
wr-(Abste). Proc Int Equine Newrol Confid—6, 1997, L 3 Dowllmg . Pharmacpkmcncs and tolerance of
9. Bena BG, Granstrom DE, Stamper S: Seroprevalence of an- long-acting oxytetracycline-polyethylene glycol
_ tibodies to Sarcoeystis neurona in horses residing in a county D. Sellon * Effects of intravenous formaldehydc
’ . ' ;fsﬁ;ldl;s]teﬁnc I;ct;;;yl\gnia. jAmSEZIO(4:]:S;7—5 18;11997- on hcmostasis in normal horscs
10. Saville W], Ree » Garanstrom DE, et al: Seroprevalence ’ ;
_: of antibodies to Sarcocystis neurona in horses residing in = _H‘ sdlou * Oral CéCCtl’OlthS stimulate water drink-
210z Ohio. JAVMA 210(4):519-524, 1997, . ing in dehydrated horses
. 11, Blythe LL, Granstrom DE, Hansen DE, er al: Seropreva- B M. Mazan * Effect of aerosolized albuterol on aer-
* lence of_;mibodics to Sarcocystis newrona in horses residing in obic pcrformancc in clinically normal Standard-
Oregon. JAVMA 210(4):525-527, 1997. bred horses
12. Granstrom DE, Reed SW: Equine protozoal myeloen- .
. cephalitis, Egquine Pract 16:23-26, 1994, ; B C. Jackson * Prednisone and COPD
.>13. Morley PS: Equine protozoal myelocncephalitis: What does B L. Viel » Thcrapcutic cfficacy of inhaled flutica-
"+ apositive test mean? Proc AAEP:1-5, 1997, sone propionate in horses with chronic obstructive
- 14."Scilman ES, Sweeney .C_R, Habecker P: Correlation of pulmonary disease
o :_;:;‘;“;‘r‘; j‘g/"ﬂ?;;’a::::gg; tf;t;r;g with post-mortem @ E. Andrews * Using omeprazole paste to treat and
. 15. Tourtellotte W: On cerebrospinal fluid immunoglobulin-G prevent recurrent gastric ulcers : '
S (1gG) quotients 'in multiple sclerosis and other diseases, /
25 Newrol Sci 10:279-304, 1970, .
16." Hammers-Berggren S, Hansen K, Lebech AM, Karlsson M: SPORTS MEDICINE
. Borrelia burgdorferi-specific intrathecal antibody production # F. Derksen * Spectrogram analysis of respiratory
7 in"neuroborreliosis: A follow-up seudy. Newrology 43:169- | sounds in exercising horses
175, 1993, : T
17." Lappin MR, Chavkin MJ, Munana KR, Cooper CM: Felne oc- L T. Eoitz .l Complete CYclooxygFI}ase inhibition
" ular and cerebrospinal fuid Taxoplasma go ndiispecific humoral with pheny butazone do::s not mitigate the atten-
immune responses following specific and non-specific immune uating effect of furosemide on pi_.ll.monary vascu-
 stimulation. Ver frmunol Immunapathol 55:23-31, 1996, lar pressures of strenuously exercising Thorough-
* 18. Daft B, Ardans A, Barr B, et al: A comparison of ante mor- breds

‘tem and post mortem immunoblot testing for Sarcocyseis
neurona with post mortem examination of neurclogically

@ C. Kollias-Baker * Postmortem findings of pneu-
monia in racehorses

: normal and abnormal California horses (Abst), Proc Am As- - . i o3
L " o of Ves Lab D:;gm%, 1997, o ™ " M. Bfmson * Clinical evaluation of poor training
E 19. Bernard WV: Equine protozoal myelitis—Laboratory tests or racing performance
“? and incerpretation (Abstr). Proc Ins Eguine Neurol Conf 7~ s, Valberg . Tying up in Quarter Horses and Thor-
: o ML1997 oughbreds
E W J. MacLeay * Recurrent exertional rhabdomyolysis
e in Thoroughbred racehorses: Effect of diet and ex-
P werrt o About the Authors

. ercisc intensity
“When this article was written, Dr. Bentz, Ms. Carter, and Dr,

Tobin were affiiated with the Depariment of Veterinary Sci-
.anee, Maqull H. Gluck Equine Ressarch Center, Universi-
"ty of Kentucky, Lexington, Kentucky. Dr. Bentz is now in pri-

E# K. Haussler * In vivo segmental kinematics of the
thoracolumbar spinal region and effects of chiro-
practic manipulations '

vate practice in Richmond, Kentucky. He is a Diplomate of % G. Roberts » Effects of local external magneto-
the American Callege of Veterinary Interal Medicine. therapy on the appearance of equine metacarpal
skeletal scintigraphy images O




