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Endometritis in old mares
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Summary: A transient uterine inflammation is considered physiological after breeding, and normally subsides within 48 hours in repro-
ductively healthy mares. However, a subset of mares fails to clear the inflammation in a timely fashion and subsequently develop persistent
endometritis. The causes and mechanisms of persistent endometritis are multifactorial. In addition to compromised myometrial activity, a
defective uterine innate immune response has been attributed to the disease. While persistent endometritis can affect all mares, older mares
are particularly at risk, as advanced age has been associated with susceptibility to persistent endometritis. Horses of advanced age undergo
an alteration of the immune system including a low-grade, systemic pro-inflammatory response, however a direct correlation with this syste-
mic alteration and susceptibility to persistent endometritis has not yet been investigated. There are multiple treatment strategies available
for resolving persistent endometritis, including ecbolics, lavage, antibiotics, immunomodulators, acupuncture, and corrective surgery. While
it will never be possible to prevent a mare from ageing, treatments adapted towards the unique needs of the aged mare can improve fertility.
Future directions of research into persistent endometritis in the old mare should continue to focus on how ageing affects the reproductive
and immune systems.
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Introduction

Endometritis can be caused by bacteria, spermatozoa, or a
combination of both. Consequently, most mares experience
multiple transient incidents of endometritis during their lifeti-
me, as the condition is considered physiological after bree-
ding (Troedsson 2006). Regardless of the source of antigenic
stimulus, the uterine inflammation subsides within 48 hours in
reproductively healthy mares. However, a subset of particular-
ly older mares fails to clear the inflammation in a timely
fashion and subsequently develop persistent endometritis. 

Advanced age has been associated with susceptibility to per-
sistent endometritis (Ricketts and Alonso 1991, Carnevale
and Ginther 1992, Zent and Troedsson 1998, Barbacini et
al. 2003). Hughes and Loy observed a disparity in the ability
to resolve uterine inflammation between young, fertile mares,
and older, sub-fertile mares after an intrauterine challenge
using Streptococcus zooepidemicus (Hughes and Loy 1969).
In addition, endometrial biopsy score has been correlated to
both age and susceptibility to persistent endometritis (Troeds-
son et al. 1993a, Woodward et al. 2012a). 

Internal and external conformation of the reproductive organs
have been associated with susceptibility to persistent endome-
tritis (LeBlanc et al. 1994, LeBlanc et al. 1998, Hemberg et
al. 2005). These conditions are commonly observed in aged,
multiparous mares, and mares in poor body condition.

The mechanism of persistent endometritis

The innate immune response has been the focus of research
for persistent endometritis. Defective uterine polymorhponu-

culear leukocytes (PMNs) have been observed in mares
susceptible to persistent endometritis (Cheung et al. 1985, Liu
et al. 1985, Watson et al. 1987). Later evidience suggested
that these deficiencies were due to an alteration in the opso-
nizing ability of the uterine secretions (Watson et al. 1987,
Troedsson et al. 1993b). Further studies demonstrated that
delayed uterine clearance in susceptible mares resulted in
uterine fluid accumulation and a hostile environment for PMN
function (Troedsson and Liu 1991). While delayed uterine cle-
arance has been shown to be associated with impaired myoe-
lectrical activity in response to inflammation (Troedsson et al.
1993a), a relaxation of the uterine ligaments in older mares
results in a forward tilted position of the uterus in the abdo-
men. This may contribute to an inability to physically clear the
uterus from inflammation in older mares. 

Inflammatory cytokine expression in the endometrium has
been implemented in endometritis. There is a delicate balance
between the pro and anti-inflammatory responses (Parham
2005, Hackett et al. 2008). Susceptible mares appear to have
an alteration in mRNA expression of inflammatory cytokines in
response to uterine inflammation compared to the response in
resistant mares (Fumuso et al. 2003a, 2006, 2007). In the first
hours during the inflammatory response, the alteration appe-
ars to be initiated by a deficit in the production of anti-inflam-
matory cytokines (Christoffersen et al. 2012a, Woodward et
al. 2013). These studies suggest that 6 hours after breeding is
a critical time for the development of persistent endometritis,
although clinical evidence of the disease are not present until
much later (>24 hours) (Woodward et al. 2013).

Advanced age has been associated with decreased telomere
length and decreased cytokine production in equines (Kate-
palli et al. 2008). Telomere length shortens with every cell
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division, and over time, cells cease to divide. Additionally, as
with humans, equines of advanced age undergo an alteration
in the immune system including a low-grade, systemic pro-
inflammatory response (also referred to as “inflammageing”)
(Adams et al. 2008). An alteration of the immune system in
older horses is interesting with regards to declined resistance
to persistent endometritis, but a direct correlation with
susceptibility has not yet been investigated.

Treatments

Before treatment strategies are considered, surgical correc-
tion of defects in the conformation of the reproductive tract
and restoring poor body condition should be performed when
needed. Vulvoplasty (the Caslick procedure) (Caslick 1937),
is a simple procedure routinely preformed on mares to aid in
the prevention of air, fecal debris, and other external conta-
minants from entering the reproductive tract. Other surgeries
such as vaginoplasty (Monin 1972), perineoplasty (Pouret
1982, Trotter and McKinnon 1988), urethroplasty (McKinnon
and Belden 1988) and uteropexy (Brink et al. 2010) have
also been used to correct anatomical defects which threaten
fertility. 

There are multiple treatment strategies available for resolving
persistent endometritis. These treatments are often used in
combination with variations in dose, frequency, duration of
treatment, and administration route, and are administered
both proactively and reactively (Combs et al. 1996, Watson
2000, Hurtgen 2006, Liu and Troedsson 2008, LeBlanc
2010, Witte et al. 2012) Local or systemic antibiotic therapy
is most commonly used in cases with persistent infectious
endometritis, and strategies to facilitate uterine clearance
through uterotonic therapy or uterine lavage are commonly
used in mares with persistent breeding-induced endometritis.
While these treatment strategies are effective in most cases,
resistance to conventional treatment does occur for various
reasons. As a result of this, alternative or complementary tre-
atment strategies have been developed. Some of these have
been investigated with regards to mechanism of function and
in controlled clinical studies, while the efficacy of other treat-
ments is anecdotal.

The effect of anti-inflammatory treatments has been investi-
gated in mares susceptible to persistent endometritis. 
Corticosteroids were proposed as an effective proactive tre-
atment strategy for persistent endometritis. Pregnancy rates
improved in problem mares treated with 5 doses of predini-
solone acetate (Dell’Aqua et al. 2006), and oral administra-
tion of 200mg of prednisolone twice daily for 5 days before
breeding (Morris and Eden 2008). Administration of 50mg
of dexamethasone iv at the time of breeding reduced clinical
signs of persistent endometritis (Bucca et al. 2008), sugge-
sting that a single dose of 50mg dexamethasone is both safe
and effective for the treatment of persistent endometritis
(Bucca et al. 2008). Corticosteroids are known to suppress
the expression of pro-inflammatory cytokines in other species
and body systems (Hodge et al. 1999, Elenkov 2004). Dexa-
methasone (50mg iv) administered at the time of breeding
reduced mRNA expression of IL1B in susceptible mares 6
hours after breeding (Woodward et al. 2012b). After intrau-
terine infusion with e. coli, dexamethasone reduced IL1B
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mRNA expression 3 and 72hours post challenge, and incre-
ased expression of the anti-inflammatory cytokines IL6
(which has anti-inflammatory properties in the early stages of
inflammation) and IL10 3 hours after challenge (Christoffer-
sen et al. 2012b).

Mycobacterial cell wall extract (MCWE) has also been used
as a proactive treatment for persistent endometritis, and was
found to decrease the number of mares with endometritis
after challenge with Streptococcus zooepidemicus (Rogan et
al. 2007). Pregnancy rates in mares bred during their foal
heat cycle were improved after treatment with MCWE (Fumu-
so et al. 2003b). In addition, when investigating the uterine
inflammatory response to breeding, MCWE was shown to
decrease levels of pro-inflammatory cytokines and intrauteri-
ne nitric oxide accumulation in susceptible mares (Fumuso et
al. 2003a, Fumuso et al. 2007, Woodward et al. 2012b).

Intrauterine infusions of a variety of solutions have been used
to treat infectious endometritis. These include iodine, chlorhe-
xidine, hypertonic saline, kerosene, and hydrogen peroxide.
Many of these solutions are strong irritants and can cause
damage to the endometrium. If povidone iodine is used for
intrauterine treatment, it should be used in a very dilute solu-
tion (0.05–0.10%) in LRS. The authors do not recommend
routine use of these solutions in the uterus.

A 30% dimethyl sulfoxide (DMSO) solution or acetylcysteine in
a 20% solution have been added to uterine lavage fluids in
mares with suspected biofilms or excessive mucus in the uterus
(LeBlanc 2008) N-acetylcysteine (NAC) is a mycolytic agent
that has been showed to be safe to use for intrauterine infu-
sions in horses. A 3% solution (30mL of a 20% solution NAC
to 150mL saline) can be infused into the uterus of mares with
increased viscosity of uterine secretions. The fluid will be left in
the uterus overnight and the uterus will be flushed with LRS the
following day.  The rationale for these treatments is to break
down biofilms or clear mucus by decreasing viscosity from the
uterus of mares with persistent infection.  Treatments should be
carried out together with appropriate antibiotic therapy, and
have not yet been evaluated in a controlled study.

EDTA-tris has been shown to be effective in decreasing the
visibility of Pseudomonas aeruginosa (Kirkland et al. 1983).
EDTA is believed to increase bacteriocidal activity of antibio-
tics by the binding of Ca++ in bacterial cell walls, resulting in
increased permeability to antibiotics. Tricide® (Medical Mole-
cular Therapeutics, LLC, Georgia Biobusiness Center, Athens,
GA 30602) is commonly used in veterinary practices for this
purpose. Daily uterine infusion of 300–500mL followed by
uterine lavage with LRS within 24 hours has been recommen-
ded. Treatments should be combined with or followed by
appropriate antibiotic therapy.

Electroacupuncture has been used clinically to increase uteri-
ne contractility in mares with delayed uterine clearance.
Anecdotal reports are encouraging, and research  is needed
to confirm the efficacy of this treatment alternative.

Platelet-rich plasma (PRP) and stem cell therapy are two tre-
atment strategies currently used to rebuild damaged tissue in
the horse. Most of the research using these strategies is focu-
sed on tendon repair; however, equine stem cells were found

53-56Woodward.qxp_Musterseite Artikel.qxd  16.12.13  14:23  Seite 54



to be incorporated into the endometrium after uterine infu-
sion (Mambelli et al. 2013). It remains to be seen if the cells
can reverse endometrial degenerative changes. One report
suggests that uterine infusion with PRP reduces post-breeding
inflammation (Metcalf et al. 2012). Additional research on
the efficacy and mechanism is needed for both treatments.

Conclusion

While persistent endometritis can affect all mares, older
mares are particularly at risk. Several factors associated with
age combine to compromise fertility in this subset of mares,
and treatments have been developed and customized to
address these factors individually. While it will never be pos-
sible to prevent a mare from ageing, treatments adapted
towards the unique needs of the aged mare can improve fer-
tility. Future directions of research into persistent endometritis
in the old mare should continue to focus on how ageing
affects the reproductive and immune systems. 
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Endometritis bei alten Stuten

Eine transiente Endometritis nach Bedeckung oder Besamung
gilt als physiologisch und klingt bei gynäkologisch gesunden
Stuten in der Regel innerhalb von 48 Stunden ab. Allerdings
gelingt es einem Teil der Stuten nicht, den Entzündungsprozess
in adäquater Zeit zu beenden, sie entwickeln eine persistierende
Endometritis. Die Ursachen und Mechanismen der persistieren-
den Endometritis sind multifaktoriell. Neben einer beeinträchtig-
ten myometrialen Aktivität wird eine defekte angeborene uterine
Immunantwort für diese Erkrankung verantwortlich gemacht.
Die persistierende Endometritis kann alle Stuten betreffen,
besonders gefährdet sind jedoch ältere Stuten, da ein fortge-
schrittenes Alter mit einer Anfälligkeit gegenüber einer persistie-
renden Endometritis in Zusammenhang gebracht wird. Alternde
Pferde durchlaufen eine Veränderung des Immunsystems mit
einer reduzierten systemischen pro-inflammatorischen Antwort.
Eine direkte Korrelation zwischen dieser systemischen Alteration
und der Anfälligkeit für eine persistierende Endometritis wurde
jedoch noch nicht untersucht. Es stehen mehrere Strategien zur
Behandlung der persistierenden Endometritis zur Verfügung,
einschließlich myometrialer Stimulantien, Spülungen, Antibioti-
ka, Immunmodulatoren, Akupunktur und korrigierende chirurgi-
sche Eingriffe. Während es nie möglich sein wird, dass Altern
einer Stute per se zu verhindern, können Behandlungen, die an
die individuellen Bedürfnisse einer alternden Stute angepasst
sind, die Fruchtbarkeit verbessern. Künftige Forschungen bezüg-
lich der persistierenden Endometritis sollten folgen, um zu klä-
ren, inwieweit sich das Altern auf das Fortpflanzungs- und
Immunsystem auswirkt.

Schlüsselwörter: Endometritis / infertile Stute / alte Stute /
Reproduktion
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