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Effects of oxytocin, prostaglandin and phenylbutazone
on uterine clearance of radiocolloid
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Summary
An nabil i ty to clear the uterine lumen quickly of the inf lammatory by-products of breeding is a major caLrse of infert i l i ty. Mares with thrs con-

^y sc nt igraphy, as can the effects oi drugs on uterine clearance, Administrat ion of oxytocin or cloprostenol. au[lur |  i l  rdy uc urdqr u)cu u

prosraglandin analog, rmproves uterine ctearance, whereas, phenylbutazone, a cyclooxygenase inhibitor. delays uterine clearance of a radio-
col loid. Inhibit ion of uterrne clearance by phenylbutazone can be overridden by adnr nistratron of oxytocin lndicating the presence of a direct
effect of oxytocin rn the mare.
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Die Wirkung von Oxytocin, Prostaglandin und Phenylbutazon auf die uterine Clearance von Radiokol loiden
Eine der bedeutsamsten Inferl i l i tätsursachen bei der Stute stel l t  die Unfährgkeit des Uterus dar, die NebenproduKte der durch die Belegung
hervorgerufenen Entzündung schnell  zu entfernen. Diese Störungen der Clearancemechanismen können mit Hrlfe der Szint igraphie diagno-
st iziert werden. Diese Methode dient auch dazu, den Effekt von Uterotonika zu untersuchen. Die Applikation von Oxytocrn oder Cloproste-
nol, ernerr Prostaglandinanalogon, unterstützt die uterinen Clearancemechanisnren, während Phenylbutazon, ern Cyclooxygenasehemmer,
die El iminrerung von Radiokol loiden verzögert.  Die durch Phenylbutazon hervorgerufene Hemmung der uterinen Clearance kann durch
Oxytocin-Gaben unterdrückt werden. Der Effekt von Oxytocin auf die Uteruskontraktionen der Stute scheint daher direkt, d. h. unabhängig
vom Prostaglandin, oder Ausdruck einer synergist ischen Wirkung rnit  Prostaglandin zr-r sein.
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Persistent mating induced endometrit is commonly causes
inferti l i ty in pluriparous mares greater than I4 years of age
and in young mares with cervical incompetence. Mares
susceptible to this condition are unable to physically clear
the transient endometrit is that results from intrauterine de-
postion of semen (Kotilainen et al. 1994, Troedsson et al.
7995) within the reouired time. The uterus must be free of
inflanrmation by day 5 after ovulation when the embryo
descends from the oviduct or the embryo may not survive.
The cause of the persistent rnating-induced endometrit is is
not known, however, an abnormality in myoelectrical acti-
vity (Iroedsson et al. l '993) , poor perineal conformation
(LeBlanc MM, unpublished data) and overstretching of
nerves located in the broad ligament (Johnson,?, Personal
communication) have been implicated, Treatment has been
directed at rapid removal of the inflammatory debris within
the uterine lurnen by uterine lavage and administration of
drugs that induce uterine contractions. As uterine contrac
tions appear to be controlled hormonally in women and
laboratory animals by the synergistic action of oxytocin and
prostaglandin (Fuches 1987) , bolh hormones have been
used to enhance uterine clearance in the mare. There are
differences, though, between the drugs in their abil ity to
clear the uterine lumen and in uterine contraction time. In
addition, prostaglandin and its analogs have different phar
macological properties,
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Scintigraphy, a nuclear medicine technique, has been used
to study the etfect of drugs on uterine clearance of f luid
and to classily mares as reproductively normal or suscep-
tible to endometrit is (LeBlanc et al. 1994a, LeBlanc et al.
1994b). In this tectrnique, 10 mCi of Technetium 99 m-al-
bumin colloid is infused into the uterus during estrus (lVeu-
wirth et al. 1994) and the amount of radiocolloid expelled
over time is measured. Reproductively normal mares clear
> 50% of the radiocolloid within 2 hrs of its infusion into the
uterus, whereas, mares susceptible to persistent mating-in-
duced endometrit is clear negligible amounts (LeBlanc et al.
1994a). Administration of 20 i.u. of oxytocin induces rapid
clearance of radiocolloid in both susceotible and control
nrares (LeBlanc et al. 1994b) All mares cleared > 90% of
the radiocol lo id wi th in 30 minutes of  i ts  in lect ion (Figure 1).
When prostaglandin and its analogs, cloprostenol and fen-
prostalene, were given to both groups of mares, the results
were not as dramatic (Figure 2, Combs et al. 1996) . \Aares
cleared the radiocolloid slowly and not all mares responded
to prostaglandin (5 mg lM) and fenprostalene (250 mcg
SQ), Mares given cloprostenol (500 mcg lM) cleared a
mean of 65% of the radiocolloid by 60 minutes after infu-
sion and 7Bo/o lsy two hours, significantly slower than that
induced by oxytocin.
Although uterine clearance of radiocolloid rs slower after
prostaglandin administration, prostaglandin does cause the
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uterine to contract for a longer period of t ime than oxytocin.
Prostaglandin produces a rise in intrauterine pressure within
1O minutes of administralion (Goddard and Allen 1985)and
contractions last for up to 5 hours (Iroedsson et al. 1995).
Oxytocin induces a more immediate response, within 60
seconds, but contractions last for only 40 minutes (Cadario
et al. 1995; Iroedsson et al. 1995).
Both oxytocin and cloprostenol are useful clinically. Oxyto-
cin has been given alone or in combination with uterrne
lavage or antibiotics after breeding to clear the uterus of
fluid that has accumulated in the uterine lumen. There are
many scientif ic and anecdotal reports of increased preg-
nancy rates following its use (Pycock 1994; LeBlanc 1994;
Rasch et al. 7996) This author prefers to treat susceptible
mares between four and eight hours after breeding as the
sperm will be in the oviduct by two hours and neutrophil
numbers wil l reach maximum levels in the uterine lumen by
8 hours after breeding (Katila 1995). lt neutrophils remain in
the uterine lumen for a prolonged time, the endometrit is
may be exacerbated as degranulated neutrophils wil l recruit
more neutrophils. IgG and proteins to the site.
Cloprostenol appears to be beneficial in mares that have
lymphatic stasis. Lymphatics drain pafticulate matter from
the uterine lumen and reabsorb the intramural f luid that
accumulates within the uterine wall durinq estrus. Uterine

lymphatics drain dorsally into lymphatic vessels in the broad
ligaments which, in turn, drain into the i l iac and aortic lymph
nodes located lateralto the aorta (Guyton 7997). Lymphatic
vessels do not contain smooth muscle and therefore, must
rely on uterine contractions to push the lymph dorsally.
Mares with lymphatic stasis tend to accumulate fluid within
the uterine wall and uterine lumen, have lymphatic cysts
visible on ultrasound examination, and are frequently infer-
ti le. Mares with lymphatic lacunae and uterine cysts are un-
able to reabsorb an infusion of India ink, a carbon com-
pound that has an affinity for the lymphatics, during di-
estrus. These mares also secrete fluid back into the lumen
which contained neutrophils, lymphocytes and macro-
phages (LeBlanc et al. 1995). Reproductively normal mares,
on the other hand, reabsorb all of the ink. The ink is en-
gulfed by macrophages, lymphocyes and neutrophils in the
endometrium, which enter the uterine lymphatics and are
then transported to the i l iac and aortic lymph nodes.
Prolonging uterine contractions by administering cloprosten-
ol or by injecting oxytocin frequently may improve ferti l i ty in
mares with lymphatic status. A combined treatment of ute-
rine lavaoe and oxvtocin between 4 and 8 hours after
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Fig.2: Mean percentage + sem of the init ial  dose of eemTc-UM
that remained rn the uterus after infusion during estrus in
mares susceptible to endometritis (O) compared to per-
centage that remained in the uterus of these same ma-
res after 500 pg of cloprostenol i. m. (l) and after 20 iu
of oxytocin i .  v. (A). Only one experiment was conducted
during each estrus.

Mittlerer Prozentsatz (mit Standardabweichung) der in-
i t ialen Radiokol loiddosis, dre ber östr ischen endometri t is
anfäl lrgen Stuten (O) im Uterus nach Infusion verbl ieben
ist,  im Vergleich mit dem Prozentsatz, der bei denselben
Stuten im Uterus verbl ieben ist nach 50Opg Cloprostenol
i .m. (f)  und nach 20 lE Oxytocin i .v. (A). Pro Östrus
wurde nur ein Versuch durchqeführt.
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Mean percentage + sem of the initial dose of eenrTc-LrAA
that remained in the uterus atter infusion during estrus in
mares susceptible to endometri t is (I)  and reproductively
normal mares (O) compared to percentage that re-
mained in the uterus after 20 iu of oxytocin i. v. (A).

Mitt lerer Prozentsatz (mit Standardabweichung) der in-
i t ialen Radiokol loiddosis, die im Uterus nach Infusion im
Ostrus bei endometri t isempfänglichen Stuten ( l)  und
normalen Stuten (O) verbl ieben ist,  vergl ichen mit dem
Prozentsatz, der nach 20 lE Oxytocin i .v. im Uterus ver-
bl iebenen ist.
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insemination and administration of cloprostenol at 12 and
24 hours has been beneficial in eight mares that had persis-
tent mating-induced endometrit is and lymphatic stasis
(which l ikely contributes to the delay in uterine clearance;
LeBlanc, unpublished observations 1997). All mares con-
ceived and, to date, only one mare has aborted (at 8
months). The uterine lavage is performed to remove pus
and debris from the uterine lumen, oxytocin enhances im-
mediate emptying and cloprostenol produces prolonged
and sustained contractions that may be helpful in moving
lymph out of the uterine wall.
The non-steroidal anti inflammatory drug, phenylbutazone,
is frequently given to broodmares in North America to les-
sen the clinical signs of laminitis. lt inhibits prostaglandin
synthesis by irreversibly binding to the enzyme cyclooxygen-
ase. lt may also inhibit uterine clearance in reproductively
normal mares. When 2 gm of phenylbutazone were given
intravenously 3.5 hours before radiocolloid was infused into
the uterus of ten reproductively normal mares during
estrus,  mares cleared only 23.5% t  9.8% (mean + SEM)
during a 2 hour study. These same mares cleared 60 9./o t
4Vo when no drug was given. Oxytocin overrode the etfect
of phenylbutazone on uterine clearance. When the mares
treated with phenylbutazone were given 20 i.u. of oxytocin
immediately after the first scintigraphy reading, all mares
cleared >90% of the radiocolloid by 30 minutes (Cadario et
al. 7995). Phenylbutazone also inhibited prostaglandin FM
release when given alone or rn combination with oxytocin.
So it appears that uterine contractions in the mare may be
induced by oxytocin independent of prostaglandin or by the
synergistic action of oxytocin and prostaglandin.
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