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Equine
Communications

A digest of clinical notes and letters.

Letters may include preliminary communications dis-
cussing recent developments, first observations of a new dis-
sose, cmpdhobjchvg.wcwotherbdcjc‘ﬂdcor
case history of outstanding importance or general interest.

Pracical review articles ond case hisiories should be
written lo provide insiructive information on a particulor
w.mamwwummpan
equine peterinarion in proctice.

“Equm&mmm"hhunddtomphamm
the Joumal's editorial and 10 open the knes of communico-
tion among thé equine practitioners. Your frequent porticipa-
tion le encouraged. Al contributions will be prompty oc-
knowledged.

Pharmacology Review: A Review of
Recent Research on Furosemide in
the Horse—Thomas Tobin, Kentucky Equine
Drug Ressasch Program, Department of Veterinary
Sdua.lﬂwnlydm.hmx\'

Furosemide* s a member of the “high calling’”
group of diuretics and is a safe and very effective diu-
retic in the horse.* Outside of the usual medical indica-
tions for diuretics, furosemide is also useful in
racehorses because it is believed to be effective i the
control of epistaxis (nosebleed). Epistaxis, however,
only occurs in about 2% of horses, while up to 80% of
the horses running in some meets may be on
m-mwwmmm

knowledge conceming furosemide in the howse and

Furcesmide was introduced into the equine med-
ical lterature by Dr. Marvin Beeman and his col-
leagues in Colorado? Kt is wseful in ederna from all
mkhmﬂuﬁr&mﬁhmdm
edema becauss & acts to rapidly remove this fuid,
even before it beging 10 move fluid out through the
kidneys.' Its ability to increase the volume of usine

-uu-—nwm*-mt—ﬂuwﬂmm
mmmdmmhmw

may also be used to dilute out substances in urine and
prevent renal damage. Thus, when a hoise “ties up,”
ﬁureleuedmyogloblnmaydepoﬂtmanddemage
the kidneys. In situations such as this, the increased
wrine volume due 10 furosemide greatly reduces the

possibility of renal damage. 4

The diuretic action of furosemide is due to its In-
hibition of active reabsorption of chloride In the renal
M%mmdwmmbsorptbnmmdybl-

- low chioride reabsorption, so administration of

WMMNMMW&Mm
chlodide, and water?

In a 1,000-pound horse, 4 ml of furosemide (S0
mg/mi) produces about 4 liters of urine In about 40
minutes. This is the dose recommended for wse in
epistaxis (nosebleed) in the home. A 10-ml dose,
which is a common clinical dose, produces about 9
litess of wiine, mosly within 1 hour. Forty milliliters of
furceemide will produce about 21 liters of urine within
about 2 hours, and this is close 40 the maximum re-
sponse in a normal hose.®

The diuretic action of furosemide is therefore rela-
tively short kved, especially after small intravenous (IV)
doses. This short lived action of furosemide is not due
fo any inability of the horse to respond, as a second

_ mammmmamm

response. Rather, the action of furosemide in the horse
is brief because furosemide Is rapidly pumped out of
ﬁnbioodmﬂnmsdmm"ﬂmwnﬂngac-
counts for the short plasma half-ife (T, = about 35
minuies) of the drug, its very rapid onset of action in
the kidneys, and the fact that up to 60% of the drug is
MWhhMHﬁhamlﬂd\m
portion of a drug 1o be excreted unchanged in the
horse.*

Because furosemide is secreted directly into the
urine, i is found there in very high concentrations. A
goodmdyumudlydcbcthmnldehoqm
urine for 12 hours after a 10-mi dose, and the drug can
be detecied for up 10 52 hours. Because the phar-
macological actions of furosemide are largely over
within 2 hours after an intravenows dose, there ap-
pears 10 be no need for detection of the drug for more
than 12 hours after is administration. Racing chemisss
should bear this in mind when setting the level of sensi-

vity of their test systems $

lf furosemide is given intramuscularly {IM), its
MMJ&&MW(T.-S&MML
and the diuretic response also lasts longer. After IM
injection of 1 mg/kg of furosemide, about a 50%
greater urinary response Is observed than afier its in-
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fravenous injection. Onset of the diuretic effect is,
however, almost as fast as after IV injection, so IM
injection would appear 0 be the route of choice if a
prolonged or greater diuretic effect is required *

Like the diuretic effects of furosemide, the car-
diovascular effects of furosemide are also transient.
After intravenous injection, furosemide reduces
pressure in the pulmonary circulation within minutes.
This effect occurs independently of the diuretic effect
and may be the basis of the action of furosemide
against epistaxis. In the systemic circulation,
furosemide produces a decrease in cardiac output with
& small Increase in heart rate. Furosemide does not
alter blood pressure in the systemic circulation. Afier 1
mg/kg {(about 10 mi) intravenously, these effacts are
usually over within 2 hours*

After intravenous injection, 10 ml furosemide in-
creases fotal plasma solids about 10%, hematocrit by
about §%, and rapidly reduces plasma K+ levels.
These effects peak between 10 and 30 minutes after
administration of the drug and decline back 1o control
levels by 2 hours postdosing 3¢

In studies in a number of laboratories, furosemide

was found not to reduce the plasma levels of any diugs
tested to date.* Furosemide does not, therefore, act 1o -

“Hush’* drugs out of the blood or plasma of horses and
should not interfere with blood testing for drugs * Simi-
larly, it did not significantly affect the urinary concen-
trations of a number of drugs tested, such as procaine
or methyiphenidate, and a dosely related drug did not
affect amphetamine.! These drugs are ail basic, rele-

Mhulﬂcameﬁcﬁmu&wm-
trations of this group of drugs.!

On the other hand, furosemide treatment caused
up 10 50-fold reductions in the urinary concentrations
of both phenylbutazone and the major metabolite of

glucuronide conjugate. In the case of phenylbutazone,
this reduction in concentration was sufficient o render
the drug difficult to detect in our routine screening tests
on racetrack samples at the University of Kentucky.
Since both furosemide and phenylbutazone are per-
mithed medications in Kentucky, we now routinely
take both blood and urdne samples for testing. In our
opinion, blood mpbommy.bmudy
test for medication with phenyibutazone ¥ the use of
furosemide is also permitted.’

Some racing jurisdictions, such as Hlinois or
Califomia, have rules which set upper Bmiis on the

concentration of phenylbutazone permitted in horse
urine on race day. These rules make litfe sense if
furosemide is also a permitied medication. This is be-
cause simple administration of furosemide either IV or
Nndouwrmﬁmeuposdblewmmﬂyreduoe
the concentration of phenylbutazone in the postrace
urine 0 below the critical level”

By and large, however, the actions of furcsemide
on phenyibutazone concentrations in wine aze not a

. serious problem for the racing chemist, In contrast with

ﬂullldyaclomo(ﬁumuidconsomo&mgmps
of drugs. The 50-fold dilution of the major water solu-
ble metabolite of pentazocine also probably occurs
::nloh«dmmddomdamdwkmuaho-

such as apomorphine, morphine, and related
narcotics and the phenothlazine tranquilizers. Since
these drugs are effective at very low plasma concen-
trations and are difficult or impossible 1o find in equine
plasma, their diluion by furosemide In equine urine is
& serfous problem for the analyst. The potential for
furosemide 10 interfere with detection of these drugs in
uting s probably the most serious problem associated
with the approval of furosmide for use in racing
lmt

The performance effects of fusosemide have been
studied in some detall at both the Univenity of Ken-
tucky and the Ohio State University.? As pointed out
salier, furosemide has a very rapid acion against
pulmonary edema and Is thought by track veterina-
rians (o greatly assist the breathing of horses with respi-
ratory problems, such as follicular pharyngitis. How-

significant
efiects of furosemide on the performance of Stand-
ardbred horses.*-*

Because the numbers of horses involved in these
trials were small and the horses were all dinically nor-
mal, we elected 1o perform a further study on the ef-
facts of furosemide on racing performancs under track
W.Toﬂihmd.ﬂnmw.l-w&m-
mission made available % us the *Lasix list” for the
Louisville Downs Summer 1977 Hamess Racing
Most. At this meet, furcsemide was the only permitted
maedication, and is use wes monitored by urinalysis.
Horses could elect $0 go on furosemide at any time
theoughout the maet, but once on furcsemide had
stay on furosemide. From the*Lasix list,” 58 homes.
were selected, and for these horses 160 times pre-
furceemide and 232 imes posthurcsemide were ob-
toined. & tumed out that the horses were actually 0.14
seconds slower on furosemide than before they went
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on furosemide, though this difference was not statisti-
cally significant. The only condlusion from this experi-
ment seems to be that the homsemen at Louisville
Downs or their

Fumunudeappemmbeaverysaledmghﬂw
- The usual dose administered in the treatment of
epistaxis i3 a relatively small dose, and when adminis-
sered IV, ks action Is brief. Given access to water and
ak.ahydmg-lndamdlosmofﬁuidmbmﬂmaldbc

rapidly replenished. In

10-ml (1 mg/kg) doses of furosemide were given

dﬂybh«mhﬂoormdws,andamd
parameters followed No cumulative
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Piperazine Toxicity in Horses—p. 3y,

McNeil, B.v.Sc. and G. B. Smyth, B.V.Sc.,

M.A.C.V.Sc., Dept. of Veterinaty Clinical

University of Melbourne, Veterinary Clinical
» 3030, Victoria, Australia

Cﬁdcddgnodhouulnwlwdinmcpldcmlc
of latrogenic piperazine citrate poisoning are de-
mm&lﬂcmm by similacly
overdosing an sxperimental horse. No treatment
mwhammplmmry.

excessive dosing in humang-3.10.12 Occasional

mmmmmm
are seen with excessive dosing tn small ani-

normal intestinal peristalsis of the host to expel the
mmhmﬂnu'ﬂncﬂxsdﬂahqon
mmmmaﬂuacﬂvnywuhlnmhoummlnl-
mal 4.3

Repomoﬂoadcuyhhouamm. Toxic signs
mmmmbﬁmuduﬁélmﬂu
nomal dosage levels of piperazine adipate.’”” How-
m.hlmmm.mmmm
levamisole and

Mmmoﬂmhﬂs&otyoﬂlmahmy
ddnhmu&m:Z-daypaiod, every homse on
mmwmmmmm
tion with Piperazine citrate and thiabendazole pow-



