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A total of 88 thoroughbred mares were diagnosed with clinical ovarian quiescence and
subjected to four treatment regimens.  Using PMSG, hCG or combinations of both.  A high
dose combination of 5,000IU PMSG with 5,000IU hCG showed significantly higher rates of
marked estrus and ovulation induction (P<0.01) as well as conception rates (P<0.05).  In the
present study, the administration of a high-dose combination of PMSG with hCG was shown
to be an effective treatment of ovarian quiescence in light mares.
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Alvarenga, et al. [1] and Tsukada, et al. [18, 19]
reported successful induction of follicular maturation
and ovulation in mares following administration of
equine pituitary extract, and PMSG, hCG and porcine
FSH.  The effect of hCG administration on inducing
ovulation in mares was also reported by Gastal, et al. [4]
and Wilson, et al. [20].  On the other hand, Miyake and
Sato [8] reported that hCG administration did not
produce satisfactory results in artificially inducing
ovulation or treating ovarian quiescence and ovulation
failure.  Nishikawa [10] concluded that the ovulation
induction rate after PMSG administration in mares was
lower than in other animals, thus requiring other more
effective treatment methods to be examined [6, 12].
Furthermore, low dose PMSG treatment did not effect
mare follicle development [3, 11, 21].  Therefore, we
postulated that administration of a high dose of PMSG
and hCG would stimulate and lead to more follicle
development for several days.  In the present study, we
examined the effectiveness of different dosages of

PMSG and hCG and their combination in the
treatment of equine ovarian quiescence.  Low dose
PMSG or hCG and combinations of high or low dose
PMSG and hCG were administered once to mares with
ovarian quiescence and the therapeutic performance
was compared among the treatment groups.

The present study included 88 thoroughbred mares,
which were fed and managed according to normal
routines at commercial stud farms in the Hidaka
district of Hokkaido.  The administration data were
obtained during the breeding season between the
beginning of May and the beginning of July 1975 to
2000.  The age range of the animals was 5 to 20 years,
and their weight range was 450 to 550 kg.  Eighty-four
mares had prior pregnancy histories but were anestrous
following delivery or mating, or anestrous without
pregnancy during the previous year.  The remaining
four animals had no prior pregnancy history and were
anestrous after mating.  None of these animals
responded to teasing and intramuscular PGF2α

administration before the experimental hormone
treatments.  Thereafter, all were diagnosed with
ovarian quiescence, because rectal palpations at 7 to 10
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day intervals either failed to detect follicular growth in
the ovaries, or revealed small follicles that persisted for
a prolonged period without growth.  Estrous behavior
in the animals was detected by teasing every second day
and rectal palpation at 4 to 5 day intervals after
treatment.

On the day of diagnosis, the mares were randomly
divided into four treatment groups as follows: 35 mares
received a combination of 5,000 IU PMSG with 5,000
IU hCG (high PMSG/hCG group), 18 received a
combination of a PMSG 2,000 IU aqueous preparation
with an hCG 2,500 IU oil preparation (low PMSG/hCG
group),  2 received a PMSG 2,000 IU aqueous
preparation (PMSG group) and 33 received an hCG
2,500 IU oil preparation (hCG group).  Therapeutic
effects were compared by the number of mares
exhibiting estrus (%) within 3 weeks of treatment, and
by the number of mares ovulating (%) and conceiving
(%) during the same estrous period.  In the statistical
analysis, the χ2 test was used to determine the
differences in the therapeutic performance among the
treatment groups.  Differences were considered to be
significant at P<0.01 or 0.05 unless stated.

In the high PMSG/hCG group, 26 mares (74.3%)
experienced estrous induction within three weeks of
treatment, and in all of these mares, ovulation was
confirmed by rectal palpation before the end of their
estrous period (Table 1).  Eighteen (81.8%) out of 22
mares conceived as a result of mating during the
induced estrous period.  In the low PMSG/hCG group,
13 mares (72.2%) exhibited estrus and 9 (69.2%) of
these animals ovulated.  Seven (77.8%) out of 9 mares
conceived as a result of mating during the induced

estrous period.  In the hCG group, 22 mares (66.7%)
exhibited estrus and 13 (59.0%) of  22 mares
experienced ovulation.  However, only 5 (38.4%) of 13
mares conceived as a result of mating.  From these
results, high and low dose PMSG/hCG treatments were
more effective at inducing estrus than the hCG
treatment.  High dose PMSG/hCG treatment was
significantly effective at inducing ovulation compared
to low dose PMSG/hCG and hCG treatments (P<0.01).
The conception rate in the high PMSG/hCG group was
81.8%, which was also clearly higher than the 38.4%
observed in the hCG group (P<0.05).

The medical treatment rates of ovarian quiescence in
reproductive organ diseases during the breeding
season in light breed horses have remained static in the
range of 3–5% in Hokkaido [14–17].  Trials and studies
on hormonal methods have been conducted with LH
and FSH, and various combinations of other hormones
for induction of ovulation or follicle development in
mares [6], but their effectiveness and dosage frequency
requirements have not been confirmed by other
researchers [12].  In other research experiments, non-
equine pituitary preparations have been unsuccessful at
inducing follicular development.  Practitioners have
occasionally performed further studies.  Ginther [6]
and Nambo et al. [9] postulated that in the mare only
one follicle is normally selected to proceed to ovulation
because of a FSH inhibitor substance secreted by other
follicles.  The administration of 1,000 IU PMSG into
equine small follicles significantly developed the
follicles to a greater degree than the control [5].  High
dose PMSG initiates development of mare follicles
since PMSG significantly binds LH receptors of theca

Table 1. Reproductive performance following administration of gonadotropic hormone products as treatment for ovarian quiescence in
mares

Treatment  Group No. of mares No. of mares No. of mares No. of mares No. of 
 tested exhibiting estrus (%)1) subjected to mating ovulating (%)2) conception (%)3)

PMSG/hCG(high) 35 26 (74.3) 22 26 (100)A 18 (81.8)a

PMSG/hCG(low) 18 13 (72.2) 9 9 (69.2)B 7 (77.8)
PMSG 2 1 (50.0) 1 1 (100) 1 (100)
hCG 33 22 (66.7) 13 13 (59.0)B 5 (38.4)b

PMSG/hCG(high), a combination of 5,000IU PMSG with 5,000IU hCG, PMSG/hCG(low), 2,000IU PMSG and 2,500IU hCG
combination, PMSG, 2,000IU PMSG or hCG,  2,500IU hCG were administered to each mare intramuscularly.  
1) Number of mares that exhibited estrus within 3 weeks after receiving test drug.  
2) Number of mares in which ovulation was confirmed, among estrus-induced mares.  
3) Number of mares that conceived as a result of mating during the induced estrous period.  Four mares each in PMSG/hCG(high) and
PMSG/hCG(low) treatment groups and nine mares in hCG treatment group were excluded from mating due to the dicision of their
owners. 
A/B (P<0.01),  a/b (P<0.05).
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interna cells compared to other hormones and
substances in spite of not having a strong affinity to LH
receptors [13].  Furthermore, PMSG continues LH-like
action for several days following its administration and
brings about the ovulation of the developed follicle.
The administration of hCG significantly increased
MMP-2 which is related to the development of mare
follicles in vitro [2].  Therefore, hCG may stimulate
follicle development.  Kojima [7] showed that hCG
increases PGF2α secretion of mare follicles.  Ginther [6]
reported that PGF2α  treatment could cause a delayed,
prolonged LH release in mares.  Their results add
support to the theory that PGF2α might stimulate
ovulation of developed follicle mares.  Therefore, we
speculate that follicular maturation induced by the
high dose combination of PMSG/hCG treatment may
have been due to PGF2α  secretion.  The present results
reveal the effectiveness of the high dose combination of
PMSG/hCG for the treatment of ovarian quiescence in
light horses.  If PMSG and hCG have a significant
impact on the growth of small and medium follicles
and the induction of ovulation, respectively, the high
dose combination of PMSG/hCG should be effective
for the treatment of ovarian quiescence.
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