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Summary

Ten mares with ages ranging from 8 to 10 years were experimentally infected with Streptococcus zooepidemicus to determine: 1) if continu-
ous uterine lavages promote the elimination of the bacterial agent, 2) if this elimination occurs before than that caused by the natural
defenses of the mare and 3) the number of daily lavages necessary to promote uterine physical clearance. Half of the mares were submitted
to 5 lavages per day for 6 days and the remaining were not treated. No significant differences were found (p>0,05) for the elimination of the
bacteria between the two groups. An increase in the turbidity of the infused liquid was detected between the 15t and 2n lavages. Turbidity
stabilized between the 2™ and 3™ lavages and decreased from the 4! lavage on. This was observed during the 6 days. It was concluded
that uterine lavages in experimentally infected mares promote mechanical cleansing of the uterus, but are not more effective than the natural
defense mechanisms of the mare. We recommend the use of at least 4 consecutive lavages for a minimum of 3 days in order to promote an
adeqguate removal of cells and inflammatory by-products from the uterus.
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Die Endometritisbehandlung bei der Stute mittels intrauteriner NaCl-Lavage

Zehn Stuten im Alter von 8 bis 10 Jahren wurden experimentell mit Streptococcus zooepidemicus infiziert. Der Versuchsansatz diente
der Klarung von drei Fragen: 1. Wird durch eine kontinuierliche uterine Lavage die Eliminierung der Bakterien begunstigt? 2. Findet die Elimi-
nierung mittels Lavage vor derjenigen durch die natUrliche Abwehr statt? 3. Wieviele tagliche Lavagen sind zur Forderung der uterinen
Clearance notwendig? Bei der Halfte der Tiere wurden t&glich finf Spulungen Uber sechs Tage vorgenommen, die anderen Stuten blieben
unbehandelt. Bezlglich der Zeit der Bakterieneliminierung bestanden keine signifikanten Unterschiede zwischen den Gruppen (p>0,05).
Wahrend des sechstagigen Untersuchungszeitraumes wurden folgende Befunde erhoben: eine vermenrte Tribung der Infusionslésung trat
zwischen der 1. und 2. Lavage auf. Der Tribungsgrad stabilisierte sich zwischen der 2. und 3. Lavage und sank nach der 4. Spulung. Dar-
aus wird geschlossen, daB eine uterine Lavage bei experimentell infizierten Stuten die mechanische Clearance zwar unterstitzt, aber nicht
effektiver ist als die natlrliiche Abwehr der Stute. Wir empfehlen mindestens vier aufeinanderfolgende Spulungen an mindestens drei Tagen,

um die Eliminierung von Zellen und Entzindungsprodukten aus dem Uterus zu untersttzen.

Schlusselworter:  Stute, Endometritis, uterine Lavage

Introduction

Bacterial infections of the genital tract are an important
cause of infertility in the mare (Hughes & Loy, 1975).

The determinant factor in the mare’s reproductive efficiency
is its ability in maintaining an uterine environment compat-
ible with embryo and fetal survival. This environment is
easily disturbed by the inflammatory process following
bacterial invasion (Asbury & Lyle, 1993), which occurs basi-
cally in three situations: natural breeding, gynecological
procedures and parturition (Ricketts & Mackintosh, 1987).
Among bacterial agents isolated, Streptococcus zooepide-
micus is most frequently seen (Millar & Francis, 1974, Fer-
reiro et al., 1986). Allen (1992) considered this bacteria as
an opportunist that, reaching the endometrium, can cause
inflammation.

After endometrial contamination the uterus begins a re-
sponse to invasion. Most mares eliminate the agent (Evans
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et al, 1986) in a few hours or days (Watson, 7988). The
best known uterine defenses against bacteria are pha-
gocytosis by neutrophils (Hughes & Loy, 1969) and mecha-
nical clearance of the uterine lumen (Evans et al., 71986).
The combination of efficient phagocytosis and quick elimi-
nation of debris brings the uterine environment back to nor-
mality (Hughes & Loy, 1969).

The response to bacterial contamination differs between
mares susceptible and resistant to endometritis. Resistant
mares are able to control contamination by their efficient
defense mechanisms (Asbury & Lyle, 1993). Susceptible
mares, however, cannot eliminate contaminants rapidly
enough to assure the embryo an environment compatible
with survival.

Susceptibility to uterine infections is related to age and
parity (Asbury & Lyle, 1993). Older mares have an impaired
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uterine clearance ability (Evans et al., 1986) and an in-
creased fluid coliection after experimental infection (LeBlanc
et al., 1989). After inoculation of 1x108 bacteria (S. zooepi-
demicus) during estrus, myometrial activity of susceptible
mares is similar to that of resistant mares during 6-8 hours,
when susceptible mares’ myometrial activity declines
(Troedsson, 19917).

Uterine lavage has become a popular treatment to endo-
metritis in the last decade (Neely, 1982), being used to pro-
mote mechanical clearance of the endometrium. It may also
be considered as a pre-treatment, since it facilitates the
action of drugs infused later, like antibiotics, which do not
act so well in the presence of pus and necrotic tissues
(Silva, 1989).

Recent studies on uterine defense mechanisms showed
that, besides promoting physical clearance, uterine lavage
provokes endometrial stimulation with subsequent rise of
neutrophil migration to the uterine lumen (Asbury & Lyle,
1993).

In addition to enhancing uterine defenses, lavage offers
diagnostic advantages in the treatment of endometritis.
Inspection of the recovered fluid provides immediate infor-
mation about the conditions of the uterine lumen. The num-
ber of cells and other inflammatory components is corre-
lated to the appearance of the recovered fluid.

Saline (0,9 %) is currently used for uterine infusion since it
produces only mild endometrial irritations (Asbury & Lyle,
71993}, Disinfectant solutions like povidone-iodine can also
be used (Siva, 1989), but in vitro studies showed that
neutrophils lose their migrating ability when incubated in
povidone-iodine solutions more concentrated than 0,2 %
(Watson, 1987).

A total volume of one liter can be infused in the uterus with-
out causing discomfort to the mare (Mattos, 7989). As
many lavages as necessary are done until reaching ade-
quate uterine cleansing (Silva, 1989).

The objective of this work was to clarify, in mares resistant
to endometritis, 1) if continuous uterine lavages eliminate
bacteria; 2) if this elimination occurs before that provided by
the mare’s defense mechanisms; 3) the number of lavages
needed to promote adequate uterine clearance.

Material and methods

Ten barren mares with ages ranging from 8 to 10 years
were studied. Before the experimental inoculation of the
bacteria the mares were submitted to gynecological exami-
nation including assessment of perineal conformation, rec-
tal palpation, vaginoscopy, cytological and bacteriological
examinations. Only clinically normal mares with negative
cytology (absence of PMNs) and no bacterial growth were
used.

Experimental infections and treatments

The mares were inoculated with a 20 ml suspension con-
taining 1x10° Streptococcus zooepidemicus/ml. The bacte-
rial concentration was adjusted with a spectrophotometer. The
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infusion was performed introducing an insemination pipette
through the cervix. The mares were examined twenty-four
hours after inoculation and uterine samples for cytological
and bacteriological examinations were obtained. If clinical
signs of endometritis (flaccid cervix, pathological hyperemia
associated or not with the presence of vaginal discharge)
and PMN leukocytes in the cytology were detected the
mares were assigned to one of the following treatments:

T1 — Five continuous uterine lavages of 1000 ml saline per
day. A Foley modified catheter n° 30 in closed system
was used.

T2 — Control: no treatment.

Each mare was infected four times in intervals of no less
than 30 days. After the first infection five mares were trea-
ted and five were not. On the 2" and remainder infections
the order of the treatments was inverted, e.g., the mares
previously treated became the control group and this group
was then treated.

Gynecological, bacteriological and cytological examinations
were daily performed in each mare before treatment.
Bacteriological examinations ceased when no growth of
S. zooepidemicus was detected.

In eight mares experimentally infected and submitted to
daily lavages a sample of each infused fluid retrieval was
collected in separated tubes in order to evaluate the grade
of turbidity. At the end of the daily lavages the five tubes
containing fluid samples were submitted to spectrophoto-
metry with a wave length of 545nm to determine optical
density patterns. A tube with saline was used to adjust the
machine pattern.

Statistical analysis

Analysis of Variance (ANOVA) was used testing the effects
of the mares, days, flushings, square effects of flushings
and its interactions. When necessary the Bonferroni Test
was used to verify differences between means.

Results

All the mares presented clinical signs of acute endometritis
and positive cytology at the first examination performed
24h after the experimental infection.

There were no interactions between time to eliminate bac-
teria among mares.

Table | shows the time needed to eliminate the agent after
infection in each treatment.

No significant differences (p< 0,05) between the groups
concerning to intervals between elimination of bacteria and
normalization of clinical findings, as well as between elimi-
nation of bacteria and normalization of cytology (absence of
PMNs) were observed. Normalization of cytology occurred
more frequently 72h after elimination of the agent, while
clinical signs returned to normal between 48-72 h.

The results of turbidity (optical density pattern) obtained in
fluid retrieval of 5 daily lavages during 6 days in 8 mares are
shown in Table 2.
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Tab. 1: Mean time needed for elimination of bacteria in each
group after onset of clinical signs.

Mittlere Eliminierungszeit der Bakterien nach Auftreten

der klinischen Symptome in den Untersuchungsgruppen.
Treatment Time (days)
n * s
T1 Lavage 46 =+ 05
T2 Control 52 + 08

A significant (p<0,001) rise of turbidity between 1%t and 2™
lavages can be seen in Table 2. Turbidity stabilized bet-
ween 2" and 3™ lavages, decreasing after the 4™ one.
There were no significant differences between 4" and 5™
lavages from the 2™ day on.

The rise of turbidity seen until the 2™ lavage, decreasing
after the 39, was maintained during the 6 days of treat-
ment. However, turbidity attenuated along the days in all
lavages. From the 3 day on, turbidity of the 5" lavage and
of the 1%t on the following day were similar.

R. Mattos et al.

Discussion

According to Evans et al. (1986) and Watson (1988), most
mares seem to be able in eliminating bacteria by their own
defense mechanisms after endometrial contamination. This
was confirmed by the control group (T2), in which no treat-
ment was used. In a mean period of 5.2 days after inocula-
tion no bacterial growth could be detected in those mares.

The time required to eliminate bacteria was not different
between the control group (T2) and the treatment group
(T1), what disagrees with findings of Troedsson et al.
(1995). The effect of uterine lavage promoting physical
cleansing of the endometrium (Silva, 7989) was easily
confirmed by visual inspection of the liquid retrieved
through the catheter, as well as by the refraction indexes
obtained by spectrophotometry. Turbidity rose until the 2™
lavage, what indicates that one lavage is not enough to
remove most cells and inflammatory components. This
occurred at a greater level on the 2™ and 3™ lavages and
subsequently decreased. Physical clearance associated
with the stimulus to neutrophils and plasma proteins

There were no differences between mares and interactions
between the different mares and days of treatment.

(Asbury & Lyle, 1993) was not more effective than natural
defense mechanisms on the elimination of bacteria.
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In spite of promoting physical drainage, uterine lavage
might not be used as an isolated treatment but as a pre-
treatment, confirming the statements of Siva (7989). An
infusion of antibiotics (Neely, 71982), plasma, or plasma
enriched with neutrophils (Castitho et al., 1994) would be
indicated after the lavage in order to accelerate the cure.

Tab. 2: Optical density patterns detected in retrieval fluid sam-
ples after 5 continuous lavages with saline during 6 days
in 10 mares experimentally infected.

Spektrophotometrisch ermittelte optische Dichte der
ruckgewonnenen Flussigkeit nach funf aufeinanderfol-
genden NaCl-Spulungen wahrend 6 Tagen bei experi-
mentell infizierten Stuten.

Lavage st 2nd 3rd 4th 5th
Day

1 0.75 1.02 1.02 0.67 0.55
2 0.67 0.88 0.9 0.60 0.51
3 0.57 0.76 0.78 0.49 0.46
4 0.47 0.65 0.68 0.43 0.38
5 0.36 0.57 0.58 0.35 0.31
6 0.30 0.50 0.52 0.34 0.26

The use of sequential lavages is helpful in removing cells
and inflammatory components. At least four consecutive
uterine lavages were needed to promote an adequate uter-
ine drainage. Most material was removed by lavages in the
first 3 days of treatment. Turbidity indexes between lavages
showed little differences from the 4" day on, what could be
explained by the elimination of bacteria and their conse-
quent decline of the secretions.

It can be concluded that uterine lavages in experimentally
infected mares promote mechanical drainage of the uterus,
but they are not more efficient than natural uterine defen-
ses. A minimum of 4 consecutive lavages during at least 3
days is indicated to achieve removal of cells and inflamlma-
tory components.
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