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Quantitation and Selective
Blockade of Response to Narcotijc
Analgesics in the Horse
Joan Comble, .lcim Deugherty, Ted Shults and Thomas Tabin*

During the course of sumie pharmacukinetic experiments with fentanyl, 3
we ohserved marked signs of lacomotor stimulation in he . Hecause most
racing commissions coasider fentanyl a depressant drug, we elected to define
and characterize this stimulant action of fentanyl. To this end. we
a simple “'step couating™ procedure in which the number of steps that a
horse takes with its in each two minute period followin the
injection of a drug is tallied & plotted. This method allowed remarkable
accurate and reproducible quaatitation of the locomotor stimulant actions of
fentaayl and was also lp;ﬂ
horse.t

The locomotor to increasing doses of fentanyl in four horses is
presented in Fig. 1. straight line at the batiom of the ¥raph represents
the lcomotur response to saline injection, while the ather curves resent
the response to increasing doses of fentanyl. Whea given intravens {v),
fentanyl eapidly mctelses Spontancous auMor activity. up 10 28 times baseline
activity. This effect peaked at about four minutes alter dosing and then
declined expanentially to control lovels. Other experiments have shown this
effect to be remarkably consistent and repraducible (Fig. 4). The locomotor
respoase to 1V fentanyl may, therefore. become a useful probe for studying
the effects of drugs on behavior in the horse,

The effects of marphine on spontancous moter activity in the horse anre
shown in Fig. 2. With morphine. much larger doses on a g ke hasis were
required to produce the same peak locumaotor response, but the response was
correspondingly prolonged. Thus. at 2.4 mg/kg of morphine 1V, the motor
effect peaked at about 90 steps/2 minutes, thive houn after desing and took
14 hours 10 return to control. This was the longest perioad of action for any of

the narcotic analgesics tested in these experiments.,

" A family of dose curves rcprmling peak response/dase for a
aumber of narcotic anal i shows in Fig. 3. Fentanyl was cleary the
most potent  narcotic analgesic tested.  Followed by  hvdromorphone,
methadauc, anileridine, morphine, pentazacine and meperidine. This is the
same rank order of potency as i observed for the analgesic action of these
drugs in the human. Other parallels exist between the action of fentany! and
pettazocine in the human and the harve which suggest that this locomotor
response closely paraliels the asatiesic efficacy of these draps in the horse S

Sclective blackade of the kwenoter respaise to these deugs is shown in
Fig. 4. In this experiment. bhoves were preiscated with paloaone o
acepromavine and then challenged: with fentanyl V. Pretreatment with
aalaxone completely blocked the fespumiwe to fentaml. Ow the ather hand,
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PPERCAIC waith ey tonae only partially blached the fentamy i respogae
el s Blachade ik it Jway hoes 1o peak afier |V administration of
ACCPaMBAZie By sy feogs, Dot the Phenathiazine blockade had
disappearcd. Habovone Bk dums gl the locomatar e LIU LT
festansd requines o, i o apate secepton and the acepromasine block:
g that the cllcct i wbe deprencdent oy activation «of dopamineeyic
Satenns in the ¢ NS

Summary
L Al seven warcatic analgesies wested produced ‘«mmuuar stimulation in the
harse

1A simple viep counting mctlund for Yquantitating this effect was presented.

X The rank order in which these drups procduced their locomotor response is
the samie as thcir analpesic potendy in man. a

4. The time courve o g kscunmntor response to narcotic aual‘gula in horws
differs markedly fioun the tinwe course of the analgesic effect in man for
SOMIe Barcotics,

5. The kwwmstor spotive was blocked by cither nalaxone or scepromazine.

6. 10 may be pussibile 1o desclop a narcutic-phenothiazine cucktail which witl
reduce the nwtor FENpesine 10 narcatios i the horse, but retain their use{ul
analgesic actions.
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EFFECT oF FENTANYL ON SPONTANEOUS
MOTOR ACTivITY IN FOUR HORSES
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EFFECT OF MORPHINE ON SPONTANEOQUS
MOTOR ACTIVITY IN THE HORSE
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Fig. 2. Effect of muorphine un spontancous motor activity in the horse.
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Hig. 4. Blockude of the Locomator Response (o Featanyl by Acepromazine
and Naulosone.
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alosone.
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