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SUNIMARY

Endometritis affects many mares uﬁd résulls in re-
duced fertility and economic losses to the horse
breeding industry. Mares that are susceptible to
postmating endometritis have impaired uterine
clearance resulting in accumulation of fluid and
inflammatory products within the uterine lumen.
The effect of clearing uterine fluid on the preg-
nancy rate was studied in 36 Thoroughbred
mares. Mares were allocated to 4 treatments: 1)
Untreated controls, 2) Intrauterine infusion of
broad-spectrum antibiotics, 3) Oxylocin injection,
and 4) Oxytocin injection followed by intrauterine
infusion of antibiotics. Pregnancy rates ol all
(reated groups were significantly higher than the
untreated controls and it was accompanied by a
significant decrease in intrauterine fluid accumu-
lation monitored by ultrasonography. Pregnancy
rate in mares treated with oxytocin and antibiolics
was higher than that of groups 2 and 3. It appears

that this combination treatment, which had two

modes of action (antibacterial activity and tuid
druinugc) might assist in the clearance of intralu-
minal uterine fMuid and in increasing pregnancy
rate in mares susceptible o postmating endome-

tris.

INTRODUCTION

Following mating many mares suffer from a tran-
sit endometritis (Ricketts and Mackintosh, 1987).
Endometritis is a major cause of reduced lertility
in mares and considered the third overall most im-
portant clinical problem in equine practice alter
colic and respiratory disorders (Traub-Dargalz
ctal., 1991). Breeding is considered a source of
uterine: contamination as intrauterine deposition
of semen causes an inflammatory reaction from
bacterial contamination ol cjaculate or from sper-
matozoa (Troedsson, 1995). The transit wterine in-
flammation following breeding is physiological

and necessary 10 clear the wterus from excess
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spermatozoa and seminal plasma, however (he
condition may develop into a persistent inflamma-
ton i mares with impaired uterine defense mech-
anism (Troedsson, 1999). In the normal genitally
healthy mare, the induced posteoital endometritis
resolves within 48-72 hours, as the microorgan-
s and mflammatory byproducts are cleared
from the uterus to leave the endometrium in a sat-
nlactory state 1o receive the fertilized ovum at
about 3 days after ovulation (Allen and Pycock,
1989). Mares that are unable to resolve this acute
endometritis, mares with persistent and recurrent
endometritis, are said 1o be susceplible (o infec-
tion. In reproductively normal mares, the utcrus is
well protected from contamination by uterine de-
fense mechanisms that includes: A) physical bar-
ners including vulva, vagina, and cervix, B) sev-
cral classes of immunoglobulins that have been
olated from equine uterus (Williamson et.al.,
1983). C) polymorphic neutrophils that migrate
into the uterine lumen and phagocytose any for-
cizn agent (Watson etal., 1987), D) physical
clearance (uterine clearance) of intrauterine fluids
and inflammatory products that accumulate in
mares  susceptible to endomelritis (Troedsson
ctal.. 1993). Postcoital physical clearance of ute-
nne fluids is a critical factor in the defense
agzainst uterine infection (Pycock and Allen, 1990;
[z Blanc etal., 1989: Troedsson and Liu, 1991)
and any impairment in this function would render
2 mare susceptible to oersistent endomelritis (Al-

len, 1993).
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The present study was designed to evaluate the cf-
fect of treatment of postmated mares that are Sts-
ceplible to endometritis, with three treatment 1t
gimes for the clearance of intrauterine fluids and

its cflect on pregnancy rale.
MATERIALS AND METHODS

A total of 36 thoroughbred mares resident in (wo
private_farms were included in this study. All
mares had ahistory ol recurrent and persistent en-
domelritis. Tlu\:\zr;__zg ol mares ranged from 10-15
years. The study was conducted during spring and’
early summer. Mares:were teased daily by a stal-
lion 10 monitor cstrous behaviour. The reproduc-
tive organs of mares in estrus were examined by
rectal palpation. Mares in estrus were naturally
bred by previously tested, healthy and fertile stal-

lions.

Immediately after mating mares were assigned 10
one of four treatment groups, as follows: Group |:

No treatment (control).

Group 2: Intrauterine antibiotic treatment. A suy-
pension of 1200 mg procainc penicillin and 1500
mg dihydrostreptomycin (Penicillin PS injection:
Univet), and 1500 mg gentamicin (Gentaje
10%: Franklin Pharmaccuticals). The total vo

ume was 20m! infused into the ulerus.

Group 3: Oxytocin treatment, by intravenous i

jection of 20U oxytocin (Oxytocin: Farvet). 4-12
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hours postmating.

(;rnup 4: Antibiotics and oxytocin treatment,
The teatment regime was the same as group 3
cxcept that antibiotics infusion (as for group 2)

was viven 30 minutes after injection of oxytocin.

The uterus was examined ultrasonographically by
A SMHz lincar-array transrectal transducer (Aloca
Co. Liud. Tokyo) lor the presence of intraluminal
Tuid both before and within 2 days after mating.
The quantity of intrauterine fluid was recorded as

the maximum depth of fluid in the uterine body.

Pregnancy was diagnosed by rectal palpation and
by ultrasonic examination of uterus 60 days post-

mating.

Sratistical analysis of data was carried oul using
ANOVA (between groups), T-test (within group),
and LSD for tests of significance (Noursis, 1986).

RESULTS

All treated groups showed signilicantly (P<0.01)
higher pregnancy rates compared with the untreit-
cd group (table I and figure 1). There was no sig-
nificant (P<0.16) dilference in pregnancy rates be-
tween group 2 (intrauterine antibiotics) and group
3 (oxytocin administration). Mares in group 4 (an-
tibiotics and oxytocin combination) had the high-

est (67.8%) pregnancy rate (P<0.001).

The intraluminal uterine (luid depth, monitored by
ultrasonographic examinations, showed a signili-
cant (P<0.05) decrcase from group | to group 4
(table 1). Among the treated groups, the intraute-
rinc (luid depth was the lowest (P<0.001) in mares
treated with both antibiotic and oxytocin (group

4).

Mcans with dilferent letters (a,b,c) in the same

column are significantly different (P<0.01)(LSD).

Table 1: Pregnancy rates and intrauterine Muid depth in control and treated mares.

Treated No. of Number of mares with intrauterine (luid depth Pregnancy
groips iy 0-5 mm 6-20 mm VS ()
: 9 2 7 22.5%

) ) 4 5 5730
: K 5 . 52,5
4 J 0 3 67.8¢

Values are means + SEM.

Means with different letters (a,b,c) in the same column are significantly difTerent (P<0.01) (LSD),
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pregnancy rates
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conlrol (1) and treated (2-4) groups

Figure 1: Pregnancy rates in control and treated mares.

DISCUSSION

Endometritis is a normal consequence of breeding
mares and result from uterine contamination with
both bacteria (Troedsson et.al., 1993) and semen
(Troedsson, 1995). The reproductively healthy
mare efficiently resolves the endometritis so that
the intrauterine environment is optimal for em-
bryo survival. However, some mares develop a
persistent postmating endometritis leading to pro-
longed inflammation of the endometrium and car-
Iy embryonic loss (Allen and Pycock, 1989).
Mare’s reproductive anatomy, defective myome-
trial contraction, overproduction of mucus, inade-
quate lymphatic drainage, or a combination of
these factors will predispose the mare (o post-
breeding endometritis (Watson, 2000). Mares sus-
ceptible to postmating endometritis accumulated

more fluids in their uterine lumen than did resist-
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ant mares (LeBlanc ct.al., 1989). The drainagc of
the intrauterine fluid, which is normal inflammalto-
ry exudates, is impaired in susceptible mares (Al-
len and Pycock, 1989; Troedsson, 1999).

In this study the cffect of three treatment regimes
on the establishment of prcgn'.incy was investigal-
ed in postmated mares susceptible to endometritis.
cither to eliminate the intrauterine fluid accumula-
tion or to reduce its production. Control untreated
mares showed low pregnancy rates and increascd
amount of accumulated intrauterine fluids. The ac-
cumulation of uterine fluids is important in the
pathogenesis of postmating endomelritis, as thes
fluids have been reported to have spermicid!
(McKinnon et.al., 1988) and embryocidal cffect
(Adams et.al., 1987).

Broad-spectrum antibiotics combination used "
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this study showed its efficacy by the high preg-
NANCy rates in treated mares (group 2). Similar re-
sults were recorded by Ricketts and Mackintosh
(1987) who reported that such antibiotics combi-
nation were particularly suceessful against the
majority of organisms isolated from cases of

cquine endometritis.

Oxytocin treated mares (group 3) had high preg-
nancy rates and decreased amounts of intrauterine
(Tuid that could be contributed to the effect ol ox-
ylocin on uterine contraction and clearance ol ac-
cumulated uterine fluid. Administration of oxyto-
cin after mating stimulates (he expulsion of
uterine [Muid and enhances uterine clearance and
does not adversely alfect fertility of mares (Allen,
1991: LeBlanc ctal., 1994). The importance of
physical uterine clearance was confirmed by the
observations that administration of uterotonic
drugs to mares with delayed uterine clearance re-
sulted in normal clearance of colloids from the
uterus, and by treatment of mares with prosta-
glandin inhibitors made them susceptible to de-
layced uterine clearance (LeBlanc et.al., 1994;
Cadario ct.al., 1995). LeBlanc et.al. (1998) have
suggested that the position of the uterus within
the abdomen may affect a marc’s ability of rapid
uterine clearance. They reported that a uterus that
tilts ventrally in relation to the pelvic prim might
contribute to the inability ol mares, with delayed
uterine clearance, to rapidly clear their uterine lu-
men of contamination. In a recent study by Rig-

by ct.al. (2001), have reported that mares suscep-
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tible to postmating endometritis have  delayed
physical clearance of uterine contents that was as-
sociated with dysfunctional wterine contractility
that could be developed from repeated and pro-
longed stretching of the myometrium during pieg-
nancy. They have also reported that prostaglandin
I metabolites are clevated following oxytocin re-
lease in reproductively normal mares while, m
mares susceptible to postmating endometritis low-
er levels of prostaglandin metabolites were meas-
ured. On the other hand, administration of oxylo-
cin immediately after breeding mares (30 minutes
alter insemination) may cause sulficient uterine
contractions 1o evacuate the uterine contents prior
to optimal colonization of the oviductal isthmus

by spermatozoa (Rigby ct.al., 1999).

The pregnancy rates were highest in mares given
both antibiotics and oxytocin. This result suggests
that treatment of mares (group 4) had two modes
ol action: antibacterial activity and physical ute-
rine clearance. Uterine contractility is important in
the clearance of uterine fluid, but not necessarily
for the climination ol bacteria. Impaired uterine
contractility in mares with delayed uterine clear-
ance, could be contributed o the pathogenesis of
persistent mating-induced endometritis (Nikolako-
poulos and Watson, 1999). The antibacterial activ-
ity of antibiotics and the reduction in the amount
ol intrauterine (uid, brought by oxytocin adminis-
tration, could have acted together to climinate or
reduce the adverse effects of uterine (luid accumu-

lation and the subsequent increase in pregnancy
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Lales.

It could be concluded that treatment with antibio-
ties combination and oxytocin appeared 1o have
an addiive beneficial effect on increasing the
preznancy rate in mares suseeptible to endomeltri-

LI
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