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Sustained-release deslorelin acetate implants disrupt oestrous
cyclicity in the mare

CJ Joonè* and J Cavalieri

There is a need for a safe, effective and practical method of
oestrus suppression in the mare. The aim of this study was to
monitor ovarian activity in mares exposed to either 9.4 or
28.2 mg deslorelin acetate, a GnRH agonist, in the form of a
sustained-release implant. Following oestrus synchronisation,
mares were randomly assigned to one of three groups (n = 4 per
group) and administered either one (Des1 group; 9.4 mg) or three
(Des3 group; 28.2 mg) implants of deslorelin acetate (Suprelorin-
12, Virbac Australia) or one blank implant (Control group; Virbac
Australia). Mares underwent weekly blood sampling for 12 weeks
following implant placement (Day 0–Day 84), with transrectal pal-
pation and ultrasonography of the reproductive tract at all sam-
pling timepoints except Days 56, 70 and 77. All mares showed
baseline serum progesterone concentrations (SPC; ≤1.3 nmol/L or
0.4 ng/ml) on Day 0. Cycling Control mares showed typical
oestrous cyclicity characterised by peaks and troughs in SPC over
time. Four of eight treated mares demonstrated a sustained eleva-
tion in SPC after the initial ovulation after implant placement; SPC
declined to baseline levels (Des1 group; 2 mares) or remained ele-
vated (Des3 group; 2 mares) at the final sampling timepoint on
Day 84. Oestrous cyclicity was erratic in three of the remaining
four treated mares. In total, 87.5% (7 of 8) of treated mares
showed atypical oestrous cyclicity after implant placement. These
results suggest that deslorelin acetate disrupts oestrous cyclicity
in the mare, which warrants further research.
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Suppression of oestrus in the mare is frequently requested in
clinical practice, with the aim of improving temperament and
performance. Progestogens are commonly used to prolong

dioestrus but registered formulations require frequent re-
administration at significant cost and carry risks to persons exposed
to the drug.1 A variety of other methods to suppress oestrus in the
mare have been developed, each with their own advantages and
limitations.2

In a number of species, chronic exposure to GnRH agonists down-
regulates the hypothalamic–pituitary–gonadal axis and inhibits

reproductive function.3 Recently, Kaps et al. reported transient
effects on ovarian function in Shetland mares administered one
implant of either Suprelorin-6 or Suprelorin-124 and in Haflinger
mares administered one implant of Suprelorin-12.5

The aim of the current study was to investigate the effects of up to
three implants of Suprelorin-12 on oestrous cyclicity in domestic
mares. Ethical approval was granted by the Animal Ethics Commit-
tee, James Cook University (A2462). Nine Standardbred and three
Thoroughbred mares (median age 15 years; range 7–19 years) were
administered up to two doses of prostaglandin-F2α (PGF2α; 500 μg
cloprostenol; Jurox Pty Ltd, New South Wales, Australia) intramus-
cularly, 14 days apart, to synchronise oestrus. Mares found to be in
oestrus at initial examinations were exempt from the first PGF2α
treatment. All mares received the second PGF2α treatment on the
same day. Three days later, mares were stratified according to age
and breed and randomly assigned to one of three treatment groups
(n = 4 per group). Each Des1 mare received one implant of
deslorelin acetate (9.4 mg; Suprelorin-12; Virbac Australia Pty Ltd),
each Des3 mare received three implants of deslorelin acetate
(28.2 mg; Suprelorin-12) and each Control mare received one blank
implant (Virbac Australia Pty Ltd). Implants were placed under des-
ensitized vulvar mucosa, using aseptic technique. The day of implant
placement was designated as Day 0.

All mares underwent weekly blood sampling for the next 12 weeks,
from Day 0 (5 February 2018, latitude 19.3� S) to Day 84 (30 April
2018), with gynaecological examinations, including transrectal palpa-
tion and ultrasonography of the reproductive tract, at all sampling
points except Days 56, 70 and 77. Blood samples were collected by
jugular venipuncture into plain vacutainer tubes and allowed to clot
at room temperature before centrifugation. Serum was stored at
�20�C until assayed as a single batch within 6 months of collection.
Serum progesterone concentrations (SPC) were determined using
chemiluminescence immunoassay (Immulite 1000, Siemens
Healthcare Pty Ltd, Victoria, Australia). The intra-assay coefficient
of variation was 5.54%.

All mares showed baseline SPC (mean 0.77 nmol/L; range 0.635–
1.3 nmol/L) and either nil or regressing (based on subsequent exami-
nations) luteal structures on the day of implant insertion (Day 0).
Over the trial period, cycling Control mares showed typical peaks
and troughs in SPC over time, correlated to the presence or absence
of corpora lutea on gynaecological examinations, respectively. One
mare showed signs typical of seasonal anoestrus from Day 49 of the
study, with another entering seasonal anoestrus from Day 70. Serum
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Figure 1. Graphs of serum progesterone concentrations over time in individual mares from each trial group: (A) Control mares (one blank implant),
(B) Des1 mares (one Suprelorin-12 implant; 9.4 mg deslorelin acetate) and (C) Des3 mares (three Suprelorin-12 implants; 28.2 mg deslorelin ace-
tate). The day of implant placement corresponds to Day 0.
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progesterone profiles from individual Control mares are shown in
Figure 1A.

Two mares from Des1 (1 implant) showed persistently elevated SPC
(≥9.8 nmol/L) after the initial ovulation after oestrus synchronisation
and implant placement, up to and including Day 77. Luteal struc-
tures were confined to a single ovary in both mares throughout
sequential gynaecological examinations during this period. Of the
remaining two mares in this group, one showed erratic oestrous
cyclicity characterised by a prolonged period of baseline SPC as well
as at least 6 weeks of persistently elevated SPC. Serum progesterone
profiles from individual Des1 mares are shown in Figure 1B.

Somewhat similarly, two mares in Des3 (3 implants) showed persis-
tently elevated SPC (≥12.6 nmol/L) after the initial ovulation after
oestrus synchronisation and implant placement. Progesterone levels
in serum in these mares remained elevated at the conclusion of the
trial (Day 84). Luteal structures were confined to a single ovary in
both mares throughout sequential gynaecological examinations dur-
ing this period. The two remaining mares in this group showed brief
periods of baseline SPC over the trial period. Serum progesterone
profiles from individual Des3 mares are shown in Figure 1C.

If normal progesterone profiles compatible with normal inter-
ovulatory intervals are defined as peak concentrations of progester-
one >12 nmol/L occurring every 21–28 days with declines to basal
concentrations between peaks, then for the Control, Des1 and Des3
treatments, 75.0% (3 of 4), 25% (1 of 4) and 0% (0 of 4) mares,
respectively, experienced normal progesterone profiles (χ2 = 5.25;
P = 0.072).

The current study demonstrates atypical serum progesterone profiles
including transient to prolonged suppression of oestrous cyclicity in
seven of eight (87.5%) mares treated with either one or three
implants of Suprelorin-12 (9.4 or 28.2 mg deslorelin acetate, respec-
tively). Previous studies have suggested that horses, particularly stal-
lions, are relatively resistant to the down-regulatory effects of GnRH
agonists.6–8 Various studies on the use of low-dose GnRH agonist
implants (2.1 mg deslorelin acetate) for ovulation induction in mares
describe moderately prolonged interovulatory intervals following
treatment.9–12 Blunted pituitary responsiveness to the administration
of GnRH during the first luteal phase following a GnRH-agonist-
induced ovulation, consistent with a temporary down-regulation of
the anterior pituitary, has also been shown.13,14

Few studies have investigated the effects of prolonged exposure to
higher doses of GnRH agonists in mares.4–6,15 Fitzgerald et al.15

administered the GnRH-agonist goserelin acetate for 28 days via
biodegradable depots. Thirteen of 16 mares demonstrated inter-
ovulatory intervals in excess of 30 days. In five of these mares,
prolonged anovulation was linked to a persistent corpus luteum.
In the current study, persistently elevated SPC correlated to the
detection of one or more corpora lutea confined, consistently, to
the same ovary over consecutive examinations. Although this sug-
gests persistence of corpora lutea in these mares, further study
using a larger sample size and more frequent gynaecological
examinations is required. Worth noting is that persistent corpora
lutea are common in mares, affecting 6.1% of interovulatory
intervals16 and becoming more frequent as mares approach the

autumn transition.17,18 Persistent corpora lutea were not reported
in the studies by Kaps et al.4,5

In conclusion, the current study demonstrates persistent (≥9 weeks)
elevation of SPC in four of eight mares (50%) subsequent to the first
ovulation after administration of either one or three Suprelorin-12
implants. Transient suppression of oestrous cyclicity occurred in
three of the remaining four treated mares (37.5%). Further research
on the use of sustained-release deslorelin acetate implants to sup-
press oestrus in the mare is warranted.
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