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. 1. Phenylbutazone Is a very effective monsteroidal anti-inflammatory agest
In horses. Through its anti-inflammatory action, it is an analgesic and an antipy-
retic. It is mot an anesthetic.

2. Phenylbutazone does not change a horse’s innate ability to mace, but by
rdhvhghﬂmiul’muﬁebhummtohkmxim

capability.
. 3. Its mechanism of action is thought 10 be by inhibition of prostagiandins.
~ 4 Onset of action occurs withia a few hours, and optimum effect lasts for
fess than 48 hours afier the last dose.

5. In horses phenylbutazone is safe; side effects and toxicity are rare at the
usual doses.

6. In blood, phenylbutazone can be detected for 24 hours and occasionally

. up to 48 hours.

4 7. Although the quantity of phenylbutazone in the urine Is not reliable for
the determination of the time that the last dose of phenylbutazone was sdminis-
tered, reasonsbie estimates can be made by a comparison of the ratios of phenyl-
butazowne to its major metabolites.

8. Trace amounts of phenylbutazone and its metabolites can be detected in
urine for up to 96 hours by utilizing electron capture derivative formation and
detection by gas chromatography.

9. The usual doses of phenylbutazone given on race day may interfere with
the detection of other medications, depending upon analytical methods used.
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Introduction
Phenylbutazone is a safe. cflective nonsteroidal anti-

" inflammatory drug® (NSAID) with antipyretic and analge-

sic activity. In the recommended doses, there is no evi-
dence that it changes & horse’s innate ability 1 race, except
10 make him perform more nearly normal if he has pain
due 10 inflammation of part of his musculoskeletal system.

Mechanism of Action

Phenylbutazone is the (NSAID) most widely used in
horses. Its mechanism(s) of action is(are) not clearly un-
derstood. Studies involving the mechanism(s) of action
of phenylbutazone in the borse have not beea reported.
Most evidence indicates that (NSAIDY)'s exert their action
by inhibiting the biosynthesis of prostaglandins (at the last
step of biosynthesis) which directly and/or indirectly me-
diate the inflammatory and pain response.'* This inhibi-
tion probably reduces the concentration of prostaglandins
i!liﬂﬂlﬂﬂd tissues. -2 ins iNCTCRS eme‘bﬁ_
ity of blood vessels and result in swelling and inflamma-
tion of tissue.™ Prostaglanding also sensitize pain receptors
in tissues to inflammatory and pain mediators: this block-
:deofp'maglandinfanlﬁmmnlu-inreﬁmdpﬁn.’
Because accumulation of phenylbutazone in the tissve is
slow and the drug only prevents formation of new prosta-
yan&umemﬁ-hhmmquﬁmofthedmgml-
ops slowly as preformed tissue prostaglandin concentra-
tions must first decline® Blockade of prostaglandin
symbesisthmnowlymwmeinﬂmedmmnor-
mal.]'hemlgesicmionufphenylbnnmomdi-'
realyin:heinﬂmedm(nmin:hemmudi:
directly related 1o its anti-inflammatory effects.

Phenylbutazone (snd other NSAID) are all highly
proteinboundacidicdmywhichwmnhnhinﬂmed
tissues (which is important for their action), but they also
accumulate in the stomach. smalt intestine, and kidney.
Thus, all drugs in this group have the potential to produce
lesions of the stomach. small intestine, and kidney tissue.’
Since prostaglandins are involved in the cause of fevers.
membersonhisgroupofdrugsarealsomﬁpynﬁc.Evea
hrgedosudonmndmﬁverglmenmuminupeﬁ-
mental animals. as do the salicylates.® Phenylbutazone in-
terferes with several enzymes of amino acid and amino
sugar metabolism.” It also inhibits mucopolysaccharide
biosynthesis and collagen formation and uncouples oxida-
tive phosphorylation. The other (NSAID)'’s share these in-
hibitory properties.™

aspiria. uprof whfmmadd.m“mm
indomethocin. miftumic acid. and meciofenamic acid. Al these divgs share the same
basic mechanism of action and geocrs] pharnacology.

Clinical Efficacy

dependable anti-inflammatory agent on the market for the

equine. I is especially effective in cases of bone and joint
inflammation and laminitis**** as well as being weful in

At low doses. the cffect of the drug appears (o be dose
reiated.* In response o & single administration intrave-
nously or orally, a dose of 4 g has an optimal effect for »
1,000-pound horse. Two grams are required daily 1o main-
uinopﬁmaleﬂ'eu.l"uumpomnnthedm;mhema
few bours afier sdministration. Optimum cffect is variable
but occurs approximately 12 hours after administration.
Intravenous injection sppears 1o speed onset of action. oa
the average by about 2 % 4 hours compared 1 oral use.”*
Onset of action is variable afier oral administration. de-
pmdia;onvhelhuthehcmmbefqreonﬁuthcdug'
is given.” Optimal clinical effect appears (o continue for 3
variabie time, usaally for somewhat icss than 48 hours af-
ter the last dose of the drug. depending on the dose and
length of the course of treatment ' In other specics, sev-
eral drugs not commonly used in horses can be altered in
their degradation when phenylbutazone is wsed with
them.™ Therefore, their duration and intensity of action
change. This action has not been demonstrated in borses.
Comverscly, several drugs known 10 inhibit drug metabo-
lism in other specics have been of little or no effect os the
half-life of phenylbutazone in the horse.”

Metnbolizm

is almost completcly metabolized in
the horse. In separate studies. only 3.7% of & 2 §/1000 Ib
dose was recovered in the first 24 hours.* and by dosing 2
£/1000 Ibs st consecutive 24-hour periods, between | and
2% of the pareat drug was recovered in the wrine.'* The
principa!mbolimnpomdimheequiumoxyphn—

_ butazone and y-hydroxyphenylbutazone. the “alcobol me-

tabolite.” Together. these account for about 25% of the
drug administered.”* A second minor alcoholic metabolite
has been found. whose structure has tentatively been de-
termined by nuclear magnetic resonance to be a primary
alcohol.* Other metabolites and conjugated forms have
been reported in the rat? but 1o date 75% of the metabo-
lites have not been accounted for in the horse.

Because the pharmacologically inactive y-hydroxy-
phenyibutazone is less tightly protein bound thaa cither
phenylbutazone or oxyphenbutazone.? it is readily ex-
creted in urine and is the principal metabolite found in .
urine (14%) afier a single dose of the drug.”® However, if
dosing is continued. the proportion of the alcohol metabo-
lite excreted drops to 6% of the dose.'® This change i the
proportion of different metabolites in the urine as dosing
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ptaeedlkﬁtdyuhwdwmedon-depeadﬂnkiuﬁuof
phenylbmmudu,minhibiﬁuoﬂbedmﬂmeuboﬁﬂn_
by ome of its meiabolites. Oxyphenbutazone has been
shown to inhibit the metabolism of phenylbutazone in the

rat and the borse.™» Thus, a metabolite of phenylbuta-

m(pohﬁyoayphnbnm)bmubudwud
inhibits Bver microsomal drug metabolism enzymes® and
alters both the metabolite pattern of phenylbutazone and
the plasma half-life of the drug.™

Bleed (Plasms) Levels

is well absorbed in the horse after
oral administration; a dose of 4 §/1000 Ib gives peak
Mm&wmmm;mpunm)sm
mmmmduebynpdwmm
;ivuphmnkvehwhichdecﬁnﬁmumwmm!w
Snlmlu9m'mw-ﬁfeofphenﬁbumh
‘ the horse is dose-dependent. increasing from 3.5 hours at 2
;nooomns-uomnxylooom.n_hmmmwd
Mdnmwfﬂeofphenylmmdm
daanzytowlbms.rmwum
after the fousth daily dose.™ This increasing haif-life is
evidence that accumulation of phenyibutazone in the body
. cam occur the first 4 days of administration.” In snother
study, similar balf-lives (5.46 hours at 3 §/1000 ib) were
reported.” Phenylbutazone is at least 95% protein bound
inplmuthanpeudcdmgeommﬁms"nua
plmllcvehofmw:nlon!ynbomupgmlof-dmgit
fmmimeﬂi:twithmcm:ecepm‘mabﬂityof
these acidic drugs to concentrate in inflamed tissues ap-
pemtobeimpomntform:nechmimofwﬁou

lntheblood.phenylbnmunuﬁlybedamd
bydtemﬁnepcmbloodnunﬁetmmnhom
and can occasionally be detecied up 10 48 hours post-
mwwmmwwm
for several days.™*
and its metabolites may interfere
withmly!isfotmmhorizeddmgsinbloodmdm
ing upon the concentration of phenylbutazone, the
mniﬁvilyandspeciﬂdtyqfthemlyﬁu!mmd
the expected scope of drug coverage. ™=

umumdmmmuqmm

a. Phenylbutazone .
After intravenous administration of 2 g/1000 Ib of

phenylbutazone, it was detected spectrophotometricaily in
equine urine at 31 hours but not at 48 hours.’? In other
studies, 2 g/1000 Ib** and 3 g/1000 Ib™ of phenylbutazone
resulied in detection of the drug in the urine at 24 hours by
gaschromalogmphicmethods.

b. y-Hydroxyphenylbutazone

This metabolite appears o be excreted less rapidly
thauphuylmbntmupidiylhmoxyphenm
zone. === After a single dose of the bulk
of the material found in the urine for the first 10 hours is

v-hydroxyphenyibutazone.
c. Oxyphenbutazone
butazone is the most persisient of the urinary

metabolites studied 10 date. After 4 daily doses of 2 g/ 1000
lb.ubomSpymlofouyphenbumemfoundﬁhom
after terminating dosing.' In another study, oxypheabuta-
mml‘oundupwﬁhoun.tmduﬁngwithzylwo
Ibinmvmuly.bnthmaﬁnekwhmmdem—
mined.* Others were able to find this metabolite for zt
lem%homusingdmuptmdeﬁwﬁvamdgu
Wm;.wmmusdmou
£/1000 o™=
d. Combined Metabolite Studies

Tmmpe'twomedfoubomﬁsmia
acidicequineur‘memdfornpwlsohwninbuicuhe
after administration of “C phenylbutazone.® As no chem-
ical identification of the “C was reported, it is difficult 0
mmm»mmmmk
mmmmmﬁgmuormm
mm-dm;mmmmwhummmedspmo-
phowmmiuﬂy.“mllgmny.mmofmedmgor
its metabolites were observed at 48 hours, but the drug or its
mhﬁm.wmm“nmms“lsg.w
Jmuecuﬁwmalg.hmklzomrotmmek
qﬁnwo.smmlofdm;otmeuboﬁm."hnmb«of

maudiumeuhnlixamdtheirdedinciuthenmemke
hpouibkwmnblyesﬁmtethcﬁme of that adminis-
tration up to about 48 hours.

Side Effects and Toxicity

Side effects due to phenylbutazone are unusual in
horses, there being few in clinical experience or in horses
_—r
a. Local

Accidental injection of phenylbutazone into the ca-
rotid artery will cause immediate excitement, prostration,
and sometimes death. Rapid intravenous injection of the
undiluted solution can cause serious phlebitis since it is ir-
ritating. Extravascular injection causes scvere inflamma-
tion at the site, with phlebitis, permanent occlusion of the
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jugumveiniasomee'uu.andvetynrelyduthdueu
sloughia;o[theveinmdmw;uimﬁon.

mbesliglmysleepyordeprmdbyphmylbﬂmw
peei:llyd\erreemthrgeduu."" If this is & valid obser-
uﬁmhkmkmwmmkaﬁmmeiupedin
the race.
c. Systemic .
Mm&mwﬁondﬂmanddmo—
lwhm&hwmﬁydoammhm"
Tukhwmmhm”mineqm

Thehghubeeugimnthel:vdngmmyaﬂyfor
Gmomhswnnumbetofpltienu“ndwommfwtpe-
riodonwaeut'wilhmdelaerioueﬂ'emeEuialiy
wwmmwmmmm
onquhepaﬁenﬁwﬁichhandiedofmdmm
injuries while receiving pbenylbumhavenmmuled
uom."‘rhmhubmlmwdmpmono‘w
hematocrit and hemoglobin following “prolonged peri-
ods“ofphenylbuumneadmiuﬁmﬁm"thmeM
d«cofthemiuequinepnﬁmn.mmbmnwm
dmeeofblooddyscrsiu(unmuddaup).'ﬂletgic
mmwmohuﬁnﬂeﬁem"hnbmu-
wmmuzwpmhmmmmmm
fwwxﬁq.ﬂneofthmhanpornviﬁﬂidmduv-
wmm«.mmmt
which showed & reversible kv ic anemis.” In the
odmmdy."lﬁmu(!g)mdtma(mg)mm
dnﬂymhmdowmmmduzmof
nndum’bedagemdhahhfannys.hmm
“somenleeuoftheonlmummdemﬁomofthe
fundus of the scomach™ were found. In 1 experimental
homaﬁuszdaysofphmylbuwadmmﬁon.the
hommemhamtiaedmd“nmoﬁzingphlebiﬁsof:hc
portal veins” was found. It is difficult 1o reconcile this
study with the clinical expericace of minimal toxicity
problems with phenylbutazone in the horse. In man, these
and many other toxic and side-effects are fairly commonly
secnwilhthedmg.”ﬂomer.itmnﬁnmwbewidety
usedinmbeamofiseﬁeuy."!thubeumgmed
thnmenppuentbwwﬁcix{ofphcnylbuminm
honeisdue!odushoﬂhdf-ﬁfcwheneompundtohtot
m‘n-ﬂ.u

Eﬂeﬁnmedﬂmmm

In Thoroughbred horses in California and Colorado
where there is a close inspection for soundness before rac-
ing and good conmtrol of medication, the percentage of

horses sustaining serious injuries requiring destruction has
been the same or slightly Jess in horses which have heen
given phenylbutazone compared to those which have not
beeugiveqﬁwdm;.“’Theimidenceofmiousinjuria w
themmin;inmmmmhunolinmedmme
controlled use of phenylbutazone has been permitted.™
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