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To clarify effect of postbreeding intramuscular administration of deslorelin on mares, plasma
LH and progesterone concentrations and conception rate were evaluated. In Experiment 1,

deslorelin, buserelin, or a placebo was administered on day 9 (day 0=day of last breeding
or Al). Plasma samples were collected daily from days 6 to 15, and additional samples were
taken after treatment. There was a significant increase in hormonal concentrations after
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deslorelin treatment. In Experiment 2, deslorelin or placebo was injected on day 9. There

was no difference in conception rates at days 15 and 30 between the two groups. While
a single postbreeding treatment of deslorelin increased peripheral LH and progesterone

concentrations, it may not affect the conception rate in mares.
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Early embryonic death has been reported to be one of
the causes for declining reproductive performance in the
mare. Nine to 14 percent of early embryonic deaths occurs
between 11 and 40 days after ovulation in the mare [4].
Administration of buserelin acetate, a GnRH analog, 8§ to
12 days after ovulation increased the conception rate in the
mare [7, 9, 10]. The mechanism of this increase remains
unknown. In the cow, administration of a GnRH analog in
the postbreeding luteal phase induced ovulation, elevated
peripheral progesterone concentrations, and increased
conception rate [2, 8, 11]. However, buserelin treatment
in the luteal phase failed to induce ovulation and did
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not elevate blood progesterone level in the mare [13]. A
long-acting GnRH analog, deslorelin acetate, has been
recently developed, and the efficacy of a single treatment
of deslorelin acetate in inducing ovulation in the mare at
estrus has been reported [3, 12]. Deslorelin acetate may
have a stronger luteotrophic action than buserelin acetate
and may be able to induce ovulation in the mare in the luteal
phase since it possesses a half-life of 6 to 24 hr [3, 12]. If a
higher conception rate in the mare injected with buserelin
acetate was at least partly the result of an increased level of
blood progesterone, a long-acting deslorelin acetate may be
more effective in improving reproductive performance. The
objective of this study was to clarify whether treatment with
deslorelin acetate in the postbreeding luteal phase alters
blood LH and progesterone concentrations (Experiment 1)
and is effective in increasing conception rate (Experiment
2) in the mare.

In Experiment 1, a total of seven mares (Percherons,
Bretons and their crossbreds) were randomly divided
into three groups. Three out of the seven were treated


http://creativecommons.org/licenses/by-nc-nd/3.0/

24 S. KINO, T. OSAWA, S. MIZUNO ET AL.

with deslorelin (deslorelin acetate, BioRelease Deslorelin
Injection, BET Pharm, Lexington, KY, USA; DES), two
were treated with buserelin (buserelin acetate, Itorelin,
ASKA Pharmaceutical Co., Ltd., Tokyo, Japan; BUS), and
the remaining two were used as the control (treated with
glycerin as a placebo drug; CON). In Experiment 2, a total
of 51 mares (27 Percherons, Bretons and their crossbreds
and 24 Thoroughbreds, Arabians and their crossbreds) with
a total of 58 estrous cycles (28 in Percherons, Bretons and
their crossbreds and 30 in Thoroughbreds, Arabians and
their crossbreds) were used. The mares were randomly
divided into two groups evenly based on the total number
of estrous cycles: a deslorelin-treated (29 estrous cycles;
DES) group and control (glycerin-treated placebo; CON)
group (29 estrous cycles). Age and parity of the mares
(mean £ SD) were 9.7 = 5.4 years and 3.5 £ 2.8 in the
DES group and 10.0 &+ 4.8 years and 4.0 + 3.3 in the CON
group, respectively. All of the animals used in this study
were clinically healthy and were handled in an ethically
appropriate manner.

This study (Experiments 1 and 2) was conducted during
the period between April and July 2006. The mares were
either naturally bred or artificially inseminated every 2 or
3 days from the time after estrus detection to the time of
confirmation of ovulation or the end of estrus. Day 0 was
defined as the day of last breeding (AI). Ovulation was
confirmed by disappearance of a mature follicle, which was
observed by ultrasound (SSD-500, Aloka, Tokyo, Japan)
with a 5 MHz linear transducer (UST-588U-5, Aloka).
Either 750 ug/0.5 ml of deslorelin (DES), 40 xg/10 m/ of
buserelin (BUS) or 0.5 m/ of glycerin (CON) was intramus-
cularly injected nine days after the last breeding (AI). We
performed a randomized, double-blind trial, that is, both
the veterinarians who injected drugs and the owners of the
mares were unaware of which drug was used during the
experimental period. Pregnancy diagnosis was carried out
by ultrasound at 15 and 30 days following breeding (AI). In
addition, the number of corpora lutea was recorded at drug
administration on day 9 and at first pregnancy diagnosis to
determine whether ovulation at the luteal phase was induced
after drug administration in Experiment 1.

In Experiment 1, blood samples were taken from the
jugular vein into a 10 m/ heparinized vacuum tube every
day from day 6 to day 15 (Fig. 1). Additional samples were
collected three minutes before, and 4, 8, 12, 24, 36, and 48
hr after drug administration on day 9. Plasma samples were
obtained by centrifugation at 1,500 G for 15 minutes, and
then were stored at —30°C until assayed.

Plasma concentrations of LH were determined by RIA
with anti-ovine LH serum (YM#18; provided by Dr. Y.
Mori, the University of Tokyo) and highly purified equine
LH for radioiodination and as the reference standard [5].

Blood sampling (0 = time of injection)
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Fig. 1. Experimental design (Experiment 1). Effect of intramus-

cular administration of deslorelin acetate on peripheral LH and
progesterone concentrations in the mare. Blood samples were
collected every day from day 6 to day 15. Additional samples
were collected three minutes before, and 4, 8, 12, 24, 36, and 48
hr after drug administration on day 9, and pregnancy diagnosis
(PD) was performed on days 15 and 30.

Plasma concentrations of progesterone were determined by
RIA with antisera to progesterone (GDN#337; provided by
Dr. GD Niswender, Colorado State University) as described
previously [14]. The intra- and inter-assay coefficients of
variation were 5.6% and 8.7% for LH and 7.6% and 10.5%
for progesterone, respectively.

In Experiment 1, statistical evaluation of data was
performed by means of a repeated measures ANOVA
followed by a paired Student’s t-test with a modified Bonfer-
roni procedure to control type I error rates for comparison
of the mean plasma LH and progesterone concentrations
before and after drug administration within the same group.
In Experiment 2, chi square or Fisher’s probability tests
were used for comparison of the conception rates between
the two groups. A probability less than 5% was considered
as significant.

Plasma LH concentrations significantly increased by 4 hr
after administration in the DES and BUS groups (Fig. 2).
While the concentrations decreased to the pretreatment level
by 8 hr after treatment and thereafter in the BUS group, a
significant increase in the concentrations was observed until
12 hr after treatment in the DES group.

No mare had an induced corpus luteum at first pregnancy
diagnosis on day 15 in any of the three groups.

One of the two mares in the BUS group was excluded
from monitoring because it had plasma progesterone
concentrations of less than 1 ng/m/ by the time of buserelin
treatment and was thus regarded as having no functional
corpus luteum. Plasma progesterone concentrations signifi-
cantly increased by 8 hr after treatment in the DES group
(Fig. 3).

Pregnancy diagnosis was not performed in one of the
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Fig. 2.

Change in peripheral LH concentrations (Mean + SE) before and after intramuscular

administration of GnRH analogs or placebo (Experiment 1). DES, deslorelin-treated group;
BUS, buserelin-treated group; CON, glycerin-treated control group. 2P P<0.05; ¢d P<0.05.
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Fig. 3. Change in peripheral progesterone concentrations (mean + SE) before and after intra-

muscular administration of GnRH analogs or placebo (Experiment 1). DES, deslorelin-treated
group; BUS, buserelin-treated group; CON, glycerin-treated control group. * Data for one of
the two animals was not available. 2> P<0.05. # 0=time of injection.

mares because it had been sold before the time of pregnancy
diagnosis. There was no significant difference in concep-
tion rates at day 15 and day 30 or in embryonic death rate
between the DES and CON groups (Tables 1-3).
Administration of GnRH analog (buserelin acetate) in the
luteal phase after breeding in the mare has been reported to
be effective in decreasing in embryonic death and increasing
the conception rate [7, 9, 10]. In the cow, GnRH admin-

istration at day 11 or 14 increased the conception rate by
10 to 12% [2, 8, 11]. Its mechanism may be explained by
exogenous GnRH administration inducing ovulation in the
luteal phase, leading to diestrous formation of the corpus
luteum and an increase in blood progesterone level. Admin-
istration of steroids increased the diameter of the embryo at
day 18 in the mare [15]. Therefore, we aimed to clarify the
change in peripheral LH and progesterone concentrations
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after intramuscular administration of deslorelin acetate in
the luteal phase after breeding and Al (Experiment 1) and
the effect of administration on conception rate in bred mares
(Experiment 2).

In Experiment 1, an increase in LH level by 4 hr after
administration and an increase in progesterone level by 8
hr after administration were observed. This result suggests
a luteotrophic action of deslorelin by stimulating LH secre-
tion. Moreover, deslorelin had a longer effect on the increase
in LH secretion than buserelin in this study. The dose of
deslorelin (750 ug) was determined to induce ovulation of
the mature follicle 40 to 42 hr later [3, 16]. However, none
of the mares had an induced ovulation or formation of a
secondary corpus luteum in the luteal phase after deslorelin
or buserelin treatment. Blood progesterone concentrations
did not increase after buserelin treatment [7, 13]. Pulsatile
administrations of buserelin acetate increased the blood
progesterone level in the luteal phase in the mare [6]. A
higher dose of deslorelin or pulsatile administrations of
deslorelin or buserelin may be necessary to induce ovulation
and to have a substantial effect causing a sufficient increase
in blood progesterone level during the postbreeding period.

Table 1. Conception rate at day 15 and day 30 in the mares
in the deslorelin-treated (DES) group and placebo control
(CON) group

Day 15 (%) Day 30 (%)
19/29 (65.5) 16/29 (55.2)
18/29 (62.1) 15/28" (53.6)
Difference was not significant. *Pregnancy diagnosis was not
performed in one of the mares.

DES group (n=29)
CON group (n=29)

In Experiment 2, deslorelin acetate administration nine
days after breeding (Al) failed to improve the conception
rate in the mare. Although conception rates varied among
different methods of breeding (natural breeding, Al with
fresh semen, or Al with frozen-thawed semen), there was
no difference in conception rate between the two groups
in each category. Therefore, method of breeding was not a
confounding factor for the association between treatment
and conception rate in our analysis.

The two most common pharmacologic agents used to
induce ovulation are human chorionic gonadotropin (hCG)
and GnRH analog. The advantage to using deslorelin over
hCG is that its smaller molecular weight would reduce the
chance of developing antibodies against it after using it
multiple times in a season [1]. In addition, the injectable
formulation of deslorelin we used in our study does not
cause the prolonged interovulatory interval seen with the
administration of deslorelin implants [12]. However, we did
not draw the conclusion that a transient increase in blood
progesterone concentration in the luteal phase after intra-
muscular administration of deslorelin acetate could lead to
a decrease in embryonic death rate in the mare. Although
intramuscular administration of deslorelin acetate did not
improve conception rate in our study, it has potential for
application in reproductive management of mares because
of its long activity in stimulating LH secretion from the
pituitary gland compared with buserelin acetate. Treatment
carlier than day 9 post breeding might be more effective in
improving the endocrine environment, which would lead
to better reproductive performance in the mare. Further
research using high-quality semen in a greater number of
animals should be required to elucidate the effectiveness of

Table 2. Conception rate at day 15 and day 30 in mares in the deslorelin-treated (DES) group

and placebo control (CON) group

Percherons, Bretons and their
crossbreds (n=28)

Thoroughbreds, Arabians and
their crossbreds (n=30)

Day 15 (%) Day 30 (%) Day 15 (%)  Day 30 (%)
DES group (n=29) 11/14 (78.6) 8/14 (57.1) 8/15 (53.3) 8/15 (53.3)
CON group (n=29) 13/14 (92.9)  11/14 (78.6) 5/15(33.3)  4/14* (28.6)

Difference was not significant. *Pregnancy diagnosis was not performed in one of the mares.

Table 3. Conception rate at day 15 and day 30 in mares bred by natural breeding, Al with fresh semen and Al with
frozen-thawed semen in the deslorelin-treated (DES) group and placebo control (CON) group

Natural breeding Al with fresh Semen Al with frozen-thawed Semen
(n=7) (n=31) (n=20)
Day 15 (%)  Day 30 (%) Day 15 (%)  Day 30 (%) Day 15 (%)  Day 30 (%)
DES group (n=29) 3/3 (100) 3/3 (100) 14/16 (87.5)  11/16 (68.8) 2/10 (20) 2/10 (20)
CON group (n=29) 4/4 (100) 4/4 (100) 12/15 (80) 9/14* (64.3) 2/10 (20) 2/10 (20)

Difference was not significant. ¥*Pregnancy diagnosis was not performed in one of the mares.
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deslorelin acetate in inseminated mares. Also, the associa-
tions among progesterone level in the luteal phase in early
pregnancy, development and survival of the embryo, and
production of an inhibitor of luteolytic factors should be
clarified in the future.

In conclusion, while a single intramuscular adminis-
tration of deslorelin acetate in the luteal phase increased
peripheral LH concentrations up to 12 hr after treatment and
progesterone concentrations at 8 hr after treatment, it may
not be effective in decreasing the embryonic death rate or
increasing the conception rate in bred mares.

Acknowledgements

We are grateful to Dr. Yasuo Nambo of the Hidaka
Training and Research Center, Japan Racing Association,
for valuable suggestions in conducting our study. We also
thank the owners of the mares utilized for their technical
assistance.

References

1. Bradecamp, E.A. 2007. Estrous synchronization. pp. 22—
25. In: Current Therapy in Equine reproduction (Samper,
J.C., Pycock, J.F., and McKinnon, A.O. eds.), Saunders,
St. Louis.

2. Drew, S.B., and Peters, A.R. 1994. Effect of buserelin on
pregnancy rates in dairy cows. Vet. Rec. 134: 267-269.
[Medline] [CrossRef]

3. Fleury, P.D.C., Alonso, M.A., Alvarenga, M.A., and
Douglas, R.H. 2004. Intervals to ovulation after treatment
with oestradiol cypionate (ECP) or BioRelease Deslorelin
(BRT-DES). p.89. Proceeding of the 6th International
Symposium on Equine Embryo Transfer (August 4-6,
2004; Rio de Janeiro, Brazil).

4. Ginther, O.J. 1992. Reproductive efficiency. pp. 499-562.
In: Reproductive Biology of the Mare. Basic and Applied.
2nd ed. (Ginther, O.J. ed.), Equiservices; Cross Plains,
Wisconsin.

5. Hamada, T., Watanabe, G., Kokuho, T., Taya, K., Sasa-
moto, S., Hasegawa, Y., Miyamoto, K., and Igarashi, M.
1989. Radioimmunoassay of inhibin in various mammals.
J. Endocrinol. 122: 697-704. [Medline] [CrossRef]

6. Johnson, A.L., Becker, S.E., and Roma, M.L. 1988. Effects
of gonadotrophin-releasing hormone and prostaglandin F-2

10.

11.

12.

13.

14.

o on corpus luteum function and timing of the subsequent
ovulation in the mare. J. Reprod. Fertil. 83: 545-551.
[Medline] [CrossRef]

. Kanitz, W., Schneider, F., Hoppen, H.O., Unger, C.,

Niirnberg, G., and Becker, F. 2007. Pregnancy rates, LH
and progesterone concentrations in mares treated with a
GnRH agonist. Anim. Reprod. Sci. 97: 55-62. [Medline]
[CrossRef]

. Macmillan, K.L., Taufa, V.K., and Day, A.M. 1986. Effects

of an agonist of gonadotrophin releasing hormone (Busere-
lin) in cattle. III. Pregnancy rates after a post-insemination
injection during metoestrus or dioestrus. Anim. Reprod.
Sci. 11: 1-10. [CrossRef]

Newcombe, J.R., Martinez, T.A., and Peters, A.R. 2001.
The effect of the gonadotropin-releasing hormone analog,
buserelin, on pregnancy rates in horse and pony mares.
Theriogenology 55: 1619—1631. [Medline] [CrossRef]
Pycock, J.F., and Newcombe, J.R. 1996. The effect of
the gonadotrophin-releasing hormone analog, buserelin,
administered in diestrus on pregnancy rates and pregnancy
failure in mares. Theriogenology 46: 1097-1101. [Med-
line] [CrossRef]

Sheldon, I.M., and Dobson, H. 1993. Effects of gonadotro-
phin releasing hormone administered 11 days after insemi-
nation on the pregnancy rates of cattle to the first and later
services. Vet. Rec. 133: 160—163. [Medline] [CrossRef]
Stich, K.L., Wendt, K.M., Blanchard, T.L., and Brinsko,
S.P. 2004. Effects of a new injectable short-term release
deslorelin in foal-heat mares. Theriogenology 62: 831-836.
[Medline] [CrossRef]

Stout, T.A.E., Tremoleda, J.L., and Knaap, J. 2002. Mid-
diestrous GnRH-analogue administration does not sup-
press the luteolytic mechanism in mares. Theriogenology
58: 567-570. [CrossRef]

Taya, K., Watanabe, G., and Sasamoto, S. 1985. Radioim-
munoassay for progesterone, testosterone and estradiol-
17B using 'Z’I-iodohistamine radioligands. Jpn. J. Anim.
Reprod. 31: 186—197. [CrossRef]

. Weithenauer, J., Sharp, D.C., and Sherrin, P.C. 1989. The

effects of steroids on nutrients in yolk sac fluid of day 18
pony conceptuses. Equine Vet. J. Suppl. 8: 25-28.

. Wilsher, S., and Allen, W.R. 2009. Uterine influences on

embryogenesis and early placentation in the horse revealed
by transfer of day 10 embryos to day 3 recipient mares.
Reproduction 137: 583-593. [Medline] [CrossRef]


http://www.ncbi.nlm.nih.gov/pubmed/8197694?dopt=Abstract
http://dx.doi.org/10.1136/vr.134.11.267
http://www.ncbi.nlm.nih.gov/pubmed/2509617?dopt=Abstract
http://dx.doi.org/10.1677/joe.0.1220697
http://www.ncbi.nlm.nih.gov/pubmed/3137339?dopt=Abstract
http://dx.doi.org/10.1530/jrf.0.0830545
http://www.ncbi.nlm.nih.gov/pubmed/16488561?dopt=Abstract
http://dx.doi.org/10.1016/j.anireprosci.2005.12.011
http://dx.doi.org/10.1016/0378-4320(86)90096-5
http://www.ncbi.nlm.nih.gov/pubmed/11393215?dopt=Abstract
http://dx.doi.org/10.1016/S0093-691X(01)00507-6
http://www.ncbi.nlm.nih.gov/pubmed/16727973?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16727973?dopt=Abstract
http://dx.doi.org/10.1016/S0093-691X(96)00274-9
http://www.ncbi.nlm.nih.gov/pubmed/8236703?dopt=Abstract
http://dx.doi.org/10.1136/vr.133.7.160
http://www.ncbi.nlm.nih.gov/pubmed/15251234?dopt=Abstract
http://dx.doi.org/10.1016/j.theriogenology.2003.12.004
http://dx.doi.org/10.1016/S0093-691X(02)00860-9
http://dx.doi.org/10.1262/jrd1977.31.186
http://www.ncbi.nlm.nih.gov/pubmed/19074502?dopt=Abstract
http://dx.doi.org/10.1530/REP-08-0328

