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(57) ABSTRACT

The present invention provides a method to select a non-
human female animal subject having the capacity to produce
appropriate number of transferable embryos or fertilizable
oocytes in said animal, said method comprising the determi-
nation of the anti-Mullerian hormone concentration in a bio-
logical sample before an ovarian superovulatory treatment.
The present invention is further directed to the use of AMH as
a predictive marker of number of transferable embryos or
fertilizable oocytes able to be produced in a non-human
female animal.
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METHOD TO SELECT ANIMALS WITH A
HIGH CAPACITY OF EMBRYO
PRODUCTION

[0001] The invention relates to a method to select a non-
human female animal subject having the capacity to produce
appropriate number of embryos or fertilizable oocytes.
[0002] In cattle, Multiple Ovulation and Embryo Transfer
(MOET) programs have become a large international busi-
ness. Embryo transfer has become a useful tool to accelerate
the genetic progress and a national and international diffusion
thereof. The technology is well established and participates to
genetic selection strategies and crossbreeding schemes to
improve zootechnical characteristics of dairy and beef breeds
by enabling to amplify the lineage of chosen females. More
than 500,000 embryos are produced annually from superovu-
lated (FSH-stimulated) cows worldwide. Currently, more
than 90% of future bull reproducers subjected to testing are
produced by MOET technology. However, the number of
transferable embryos (around 6 per superovulated donor cow)
has not changed markedly in the last twenty years and the use
of MOET technology in the animal industries is approaching
a plateau. In fact, about 20% of cows don’t produce any
embryo after superovulatory treatments and embryo produc-
tionrate is also very variable between individuals and difficult
to predict. The absence of prevision of the capacity of a
female animal to produce embryos induces supplementary
cost in the management of selection schemes (unnecessary
mobilization of technicians for animals producing low num-
bers of transferable embryos) and reduces the possible use of
related techniques to embryo transfer such as embryo sexing.
[0003] Currently, the count of antral follicles by ovarian
ultrasonography is the only method to select foreword “good
donors of embryos” in a cattle herd (Durocher et al., 2006,
Theriogenology 65: 102-115; Kawamata, 1994, J Vet Med
Sci 56: 965-967). This method consists in transrectal ultra-
sonography. It needs the simultaneous presence of 2 compe-
tent experimenters for acquisition of ovarian images and
requires special equipments for acquisition and treatment of
video images. Moreover, the number of antral follicles in
ovaries is subjected to cyclic variations with time (2 to 4
follicular waves can be observed during a 21-day sexual cycle
in cow) that makes it more difficult to interpret obtained
results. Therefore, since a long time, skilled person is search-
ing for an easy and effective method to select the female
animals that can produce appropriate number of embryos or
fertilizable oocytes.

[0004] Recently, attention has been focused on the anti-
Mullerian hormone (AMH) in the context of treatment of
anovulatory infertility in woman. Numerous clinical studies
have shown that AMH is the best endocrine marker of the
ovarian follicular reserve in human. WO 03/016514 reported
amethod for predicting and monitoring a woman’s response
to fertility treatments, based on the measurement of AMH
level in said woman.

[0005] AMH is a glycoprotein of 140 kDa belonging to the
transforming growth factor f family (TGFp), that is
expressed only in the gonads. It was originally identified in
connection with its role in male fetal sex differentiation dur-
ing embryonic development, but later studies have shown that
AMH exerts inhibitory effects on the development and func-
tion of reproductive organs in both sexes. In the ovary, AMH
expression is restricted to a single cell type, i.e. granulosa
cells (Vigier et al., 1984, Endocrinology 114: 1315-1320;
Takahashi et al., 1986, Biol Reprod 35: 447-453). AMH

Jul. 17,2014

expression is the highest in granulosa cells of preantral and
small antral follicles, decreases during terminal follicular
growth, and low AMH concentrations have been found in
follicular fluid of large antral and preovulatory follicles
(Monniaux et al., 2008, Biol Reprod 79: 387-396). This pat-
tern of expression in granulosa cells of growing follicles
makes AMH an ideal marker for the size of the ovarian follicle
pool. The inventors have previously observed that in cow, as
in human, plasma concentration of AMH is a good marker of
the status of the follicular population able to respond to FSH
(follicle-stimulating hormone) treatment and to ovulate (Rico
et al., 2009, Biol Reprod 80: 50-59).

[0006] Ovulation is a first step that is necessary but not
sufficient to obtain fertilizable oocytes and transferable
embryos. The other steps, concerning survival of the ovulated
oocyte in the oviduct, transit and survival of sperm in the
female genital tract after insemination, fertilization and early
embryo development up to the morula or the blastocyst stage,
are also decisive for production of good quality oocytes and
embryos. Previous results have shown that superovulation
can decrease developmental competence of bovine oocytes
(Lonergan et al., 1994, Mol Reprod Dev 37: 48-53; Blondin et
al., 1996, Theriogenology 46: 1191-1203) and that a high
ovulation capacity can sometime produce a low proportion of
transferable embryos (Ireland et al., 2007, Human Reprod 22:
1687-1695). These results might be explained by a poor syn-
chronization between ovulation and insemination timing, or
by abnormal endocrine profiles of steroids that canaffect both
sperm transport and embryo development and survival in the
case of multiple ovulations (Greve and Callesen, Reprod Nutr
Dev 41: 451-459). Due to the multiplicity of hormones,
growth factors and cell-cell interactions influencing the num-
ber and the quality of cocytes and embryos, up to now, there
1s no reliable method able to predict the number of fertilizable
oocytes and transferable embryos that can be produced by a
potential donor cow after superovulatory treatment.

[0007] Now, the inventors found out that AMH concentra-
tion in plasma could be not only an endocrine marker of
follicular population, but also a faithful predictive marker of
the numbers of transferable embryos or fertilizable oocytes
able to be produced by an individual animal after superovu-
latory treatment. The present invention proposes, for the first
time, a prognosis method to determine the capacity of embryo
or oocyte production by potential embryo or oocyte donor
animals, from the result of measurement of AMH concentra-
tion in a biological sample of these potential donors. The
inventors showed that plasma or serum AMH concentration
can stay stable in individual animals over several months, and
this property makes this prognosis to be performed by only
one blood test per animal.

[0008] In the first aspect, the present invention provides a
method to select a non-human female animal subject having
the capacity to produce appropriate number of transferable
embryos or fertilizable oocytes in said animal, said method
comprising the determination of the anti-Mullerian hormone
concentration in a biological sample before an ovarian
superovulatory treatment.

[0009] Inthe context of the present invention, “appropriate
number of transferable embryos or fertilizable oocytes”
should be understood as at least 10 transferable embryos, or at
least 10 fertilizable oocytes.

[0010] The transferable embryos are those qualified as
“good” embryos, according to the classic morphological
standard of shape and color used in field work (Callesen et al.,
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1995, J Anim Sci 73: 1539-1543) and the definitions devel-
oped by the International Embryo Transfer Society. Accord-
ing to the invention, production of embryos or oocytes is
achieved according to techniques well-known in prior art. An
embryo donor animal which can produce more than 10 trans-
ferable embryos after a superovulatory treatment is defined as
a good embryo donor. An embryo donor which produces less
than 5 transferable embryos is defined as a poor embryo
donor.
[0011] The fertilizable oocytes are the oocytes collected
from the follicles of a female animal, which are capable to be
fertilized in vitro and to give rise to transferable embryos.
[0012] The embryos can be produced by in vivo fertiliza-
tion through a natural or artificial insemination of a female
animal which has formerly received an ovarian superovula-
tory treatment. Embryos produced in this way are collected
through genital tract. The embryos can be also produced by in
vitro fertilization of oocytes collected by follicular puncture
(Ovum Pick-Up technique, or OPU) from the ovaries of a
female animal which has formerly received an ovarian
superovulatory treatment. Oocytes (immature ova) are col-
lected from the follicles in the ovaries by aspiration using
ultrasonic guidance through the vaginal wall. The oocytes are
matured in the laboratory for 24 hours then fertilized and
embryos are cultured for a further seven-day period before
being transferred to prepared recipients or frozen for use at a
later date.
[0013] In a particular embodiment, the method according
to the present invention comprises the following steps:

[0014] a) sampling of a biological sample,

[0015] b) measuring in said biological sample the anti-

Mullerian hormone concentration,
[0016] c) comparing said concentration with two,
respectively “high” and “low”, reference values

and wherein if the anti-Mullerian hormone concentration is
greater than the “high” reference value, then the animal is
considered as having a good capacity to produce transferable
embryos or fertilizable oocytes; conversely, if the anti-Mul-
lerian hormone concentration is lower than the “low” refer-
ence value, then the animal is considered as having a poor
capacity to produce transferable embryos or fertilizable
oocytes.
[0017] The said biological sample can be any biological
fluids selected from the group comprising plasma, serum,
milk, urine or saliva.
[0018] In a preferred embodiment according to the inven-
tion, the said biological sample is plasma or serum.
[0019] According to the invention, the AMH concentra-
tions can be measured by any classical dosage method dis-
closed in literature or known by the skilled person.
[0020] In another preferred embodiment of the present
invention, the animal is a ruminant.
[0021] In a more preferred embodiment of the present
method according to the invention, the ruminant is selected
from the group comprising bovine and caprine species.
[0022] The term “reference value” is used in the present
invention to define a threshold concentration of AMH over
(for the “high” reference) or under (for the “low” reference)
which an appropriate or unappropriate number of transferable
embryos or fertilizable oocytes is respectively predicted to be
recovered from a donor animal with a confidence level statis-
tically higher than 95%. These reference values have been
determined from statistic analysis of a number of measure-
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ments of both AMH concentrations and numbers of embryos
produced in different subjects.

[0023] According to the present invention, the “high” ref-
erence value of anti-Mullerian hormone concentration in
plasma of bovine species is comprised between 160 pg/ml to
200 pg/ml, preferably 180 pg/ml for production of more than
10 transferable embryos or fertilizable oocytes per ovarian
superovulatory treatment, and the “low” reference value of
anti-Mullerian hormone concentration in plasma of bovine
species is comprised between 80 pg/ml to 110 pg/ml, prefer-
ably 90 pg/ml for production of less than 5 transferable
embryos or fertilizable oocytes per ovarian superovulatory
treatment.

[0024] In the second aspect, the present invention is also
directed to the use of anti-Mullerian hormone as a predictive
marker of the number of transferable embryos or fertilizable
oocytes able to be produced in a non-human female animal
subject.

[0025] The invention is illustrated by the following
examples and FIGS. 1 to 5.

[0026] FIG. 1A illustrates the relationship between the
average number of embryos produced per female and their
AMH concentration in plasma (r=0.49, p<0.001). Blood
sample for each 45 cows was taken during their first lactation
and then these cows have been submitted to ovarian supero-
vulatory treatment, artificial insemination and embryo col-
lect.

[0027] FIG. 1B illustrates the relationship between the
maximal number of embryos produced per female and their
AMH concentration in plasma (r=0.58, p<0.0001). Blood
sample for each 45 cows was taken during their first lactation
and then these cows have been submitted to ovarian supero-
vulatory treatment, artificial insemination and embryo col-
lect.

[0028] FIG. 1C illustrates the relationship between AMH
concentration in plasma and the average number of embryos
produced per female. 45 cows were divided into three groups
according to their AMH concentration, group [0-100] (n=16),
group [100-200] (n=15) and group [>200] (n=14). *p<0.05,
**pn<0.01 vs. group [0-100].

[0029] FIG. 1D illustrates the relationship between AMH
concentration in plasma and the maximal number of enibryos
produced per female. 45 cows were divided into three groups
according to their AMH concentration in plasma, as defined
in legend of FIG. 1C. *p<0.05, **p<0.01 vs. group [0-100].
[0030] FIG. 2A illustrates the relationship between the
average number of transferable embryos produced per female
and their AMH concentration in plasma (r=0.32, p<0.05).
Blood sample for each 45 cows was taken during their first
lactation and then these cows have been submitted to ovarian
superovulatory treatment, artificial insemination and embryo
collect.

[0031] FIG. 2B illustrates the relationship between the
maximal number of transferable embryos produced per
female and their AMH concentration in plasma (r=0.38, p=0.
01). Blood sample for each 45 cows was taken during their
first lactation and then these cows have been submitted to
ovarian superovulatory treatment, artificial insemination and
embryo collect.

[0032] FIG. 2C illustrates the relationship between AMH
concentration in plasma and the average number of transfer-
able embryos produced per female. 45 cows were divided into
three groups according to their AMH concentration, as
defined in legend of F1G. 1C. *p<0.05 vs. group [0-100].
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[0033] FIG. 2D illustrates the relationship between AMH
concentration in plasma and the maximal number of transfer-
able embryos produced per female. 45 cows were divided into
three groups according to their AMH concentration, as
defined in legend of FI1G. 1C. *p<0.03, vs. group [0-100].
[0034] FIG. 3A illustrates mean embryo production (total
embryos and transferable embryos) per female. 45 cows were
divided in two groups according to their capacity (C) of
embryo production, group [C<10] (n=13) and group [C>10]
(n=32). Capacity was defined as the maximal number of
transferable embryos that could be collected per female after
superovulatory treatment. ***p<0.001 vs. group [C<10].
[0035] FIG. 3B illustrates mean AMH concentration in
plasma. 45 cows were divided in two groups according to
their capacity (C) of embryo production, as defined in legend
of FIG. 3A. #**p<0.01 vs. group [C<10].

[0036] FIG. 4A illustrates individual variations in AMH
concentrations of 5 cows with low mean AMH concentrations
(<150 pg/ml), measured before each repetition of ovarian
superovulatory treatment and OPU (Ovum Pick-Up).

[0037] FIG. 4B illustrates individual variations in AMH
concentrations of 5 cows with high mean AMH concentra-
tions (>150 pg/ml), measured before each repetition of ova-
rian superovulatory treatment and OPU.

[0038] FIG. 5A illustrates the effect of OPU repetitions on
AMH concentrations before treatment (black circles, right
scale)and on the number of large follicles at OPU (black bars,
left scale). Cows were treated repeatedly (n=4 to 11 repeti-
tions per cow). The horizontal axis represents the OPU rep-
etition number. The number of studied cows is indicated
between brackets.

[0039] FIG. 5B illustrates the value of the coefficient of
repeatability of AMH concentration before treatment (black
circles) and of the number of large follicles at OPU (empty
squares). Cows were treated repeatedly (n=4 to 11 repetitions
per cow). The horizontal axis represents the number of OPU
that were carried out per cow. The number of studied cows is
indicated between brackets.

EXAMPLE 1

AMH Concentration in Plasma and Production of
Embryos After Superovulation in
Prim’HolsteinxNormande Cows

[0040] Materials and Methods
[0041] Animals and Experimental Design
[0042] Forty-five crossbred Prim’HolsteinxNormande

dairy cows, 2 to 4 years old, were submitted to a blood test
during their first lactation, between 60 and 90 days after
calving, to determine their AMH concentration in plasma.
Blood (2 to 4 ml) was collected in an heparinized tube, then
plasma was recovered after centrifugation and stored at -20°
C. until AMH assay.

[0043] Afterwards, these cows were submitted to repeated
ovarian superovulatory treatments (1 to 9 repetitions of treat-
ments per animal, mean number of repetitions per animal=5.
4), each followed by artificial insemination and embryo col-
lect. Each superovulatory treatment consisted in
administration of 32 mg of FSH (follicle-stimulating hor-
mone, STIMOFUL®), given as twice daily injections over 4
days on a standard decreasing dose schedule (Mapletoftetal.,
2002, Reprod Nutr Dev 42: 601-611). The interval between
blood recovery during lactation and the first embryo collect
varied in the range of [3-30] months between cows (mean
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interval=17.2 months). Embryos were collected by flushing
uterine horns, counted and their quality was evaluated accord-
ing to classic morphological criteria (Callesen et al., 1995, J
Anim Sci 73: 1539-1543). Embryos with quality 1 to 3
according to the criteria of Callesen et al. (1995) were defined
as transferable (i.e. good) embryos.

[0044] AMH Assay

[0045] AMH was measured with the Active MIS/AMH
ELISA kit (Beckman Coulter France, Roissy CDG, France)
as previously described (Monniaux et al., 2008, Biol Reprod
79: 387-396). AMH was measured on 50 pl of undiluted
plasma. AMH concentrations were higher than the limit of
detection of the assay (1 pg per well, corresponding to 0.020
ng/ml in plasma samples) in all the plasmas tested. Intra-
assay coeflicient of variation was found to be 11.8% and 3.6%
for plasma samples containing 0.033 ng/ml and 0.125 ng/ml
AMH concentration, respectively.

[0046] Results

[0047] A close positive correlation was observed between
AMH concentration measured in plasma of cows during their
first lactation and the average and maximal number of
embryos collected per animal (r=0.49, p<0.001 and r=0.58,
p<0.0001, respectively, FIGS. 1A and 1B). The allocation of
animals to 3 groups according to their AMH concentration
discloses that the animals having AMH concentration
between 100 to 200 pg/ml and higher than 200 pg/ml have
produced higher numbers of embryos than the animals having
less than 100 pg/ml of AMH (group [100-200] vs. group
[0-100], p<0.05; group [>200] vs. group [0-100], p<0.01 for
both average and maximal number of embryos, FIGS. 1C and
1D).

[0048] The average and maximal numbers of transferable
embryos collected per animal were also correlated to AMH
concentration measured in plasma of cows during their first
lactation (r=0.32, p<0.05 and r=0.38, p=0.01, respectively,
FIGS. 2A and 2B). The allocation of animals to 3 groups
according to their AMH concentration shows that the animals
having AMH concentration between 100 to 200 pg/ml and
higher than 200 pg/ml have produced higher numbers of
transferable embryos than the animals having less than 100
pg/ml of AMH (group [100-200] vs. group [0-100], p<0.05;
group [>200] vs. group [0-100], p<0.05 for both average and
maximal number of transferable embryos, FIGS. 2C and 2D).
[0049] In a further analysis, animals were allocated to 2
groups according to their capacity of production of transfer-
able embryos. This capacity (C) was defined as the maximal
number of transferable embryos that could be collected per
animal after superovulatory treatment. Animals with a high
capacity of production of transferable embryos (good embryo
donors, C>10) had higher AMH concentrations measured in
plasma during their first lactation (p<0.01, FIG. 3B), and they
produced also a higher average number of total embryos
(p<0.001) and transferable embryos (p<0.001, FIG. 3A) than
embryo donors with C<10. Moreover, the good embryo
donors were able to produce in average 5 times more trans-
ferable embryos compared with poor embryo donors (donors
with C<5) and had 2.7 times higher AMH concentrations than
the poor embryo donors in plasma during their first lactation.
[0050] In subsequent analyses, data modelling was carried
out using different linear and non-linear models and best
fitting was found using polynomial regression models. With
these models and the present data, the choice of a low refer-
ence value of AMH concentrations comprised between 80
and 110 pg/ml allowed discarding 70% of poor embryo
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donors among the population of poor embryo donors, and the
choice of a high reference value of AMH concentrations
comprised between 160 and 200 pg/ml allowed selecting 60%
of good embryo donors among the population of good
embryo donors.

EXAMPLE 2

Repeatability of AMH Concentration in Plasma and
Follicular Response in Prim’Holstein Cows After

Superovulation and OPU
[0051] Materials and Methods
[0052] Animals and Experimental Design
[0053] Thirteen Prim’Holstein cows were submitted to

repeated ovarian superovulatory treatments, each followed
by OPU on the large follicles (diameter>6 mm) that were
detected by ovarian ultrasonography. Each superovulatory
treatment consisted in administration of 32 mg of FSH (STI-
MOFUL®), given as twice daily injections over 4 days on a
decreasing dose schedule and follicles were punctioned 48 h
after the last FSH injection. At each repetition of treatment,
blood (2 to 4 ml) was collected in an heparinized tube just
before the first FSH injection (before treatment) and at the day
of OPU (at OPU), then plasma was recovered after centrifu-
gation and stored at -20° C. until AMH assay.

[0054] Cows entered the experimental protocol in January
(6 cows), March (4 cows) or May (3 cows). Then animals
were treated and submitted to OPU repeatedly (between 4 and
11 repetitions per cow) until December. No treatment and
OPU was carried out on cows during the hot season (July and
August). Five cows with low follicular response (<15 large
follicles at each punction) left the protocol within 3 months
only after entry.
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value of the correlation coefficient was considered according
to the Bravais-Pearson-r critical values. For all analyses, dif-
ferences with p>0.05 were considered as not significant.
[0059] Results

[0060] A total number of 90 treatments, each followed by
OPU, were carried out on the 13 cows. AMH concentrations
increased following treatment (176.6+11.8 vs. 253.7+19.8
pg/ml, AMH before treatment vs. AMH at OPU, p<0.01) and
a highly significant correlation was observed between AMH
concentrations measured before treatment and at the time of
OPU (r=0.88, p<0.0001). The number of large follicles at
OPU was significantly correlated with AMH concentrations
before treatment (r=0.56, p<0.0001) and at the time of OPU
(0.65, p<0.0001).

[0061] No seasonal effect was observed for both the num-
ber of large follicles on ovaries at OPU and AMH concentra-
tions. For all parameters, there was a tendency to an increase
through time, likely related to the early exit of 5 low respond-
ing animals from the experimental protocol as said above, but
this tendency was not significant (Table 1).

[0062] AMH concentrations before treatment showed low
intra-animal variations with time (FIGS. 4A and 4B). FIG.5A
and FIG. 5B illustrate individual repeatability of AMH con-
centrations before treatment and follicle numbers at OPU
during the repeated sessions of OPU. There was no significant
effect of the OPU repetition number on the number of large
follicles on ovaries at OPU and AMH concentrations before
treatment (FIG. 5A). When data were analyzed for 4 (n=13
cows), 5 (n=10 cows), 6 (n=9 cows), 7 (n=6 cows), 8 (n=5
cows) or 11 repeated OPU (n=3 cows), highly significant
repeatability was observed in all analyses for AMH concen-
trations before treatment (p<0.0001) (FIG. 5B). Similar
results were observed for AMH concentrations at the time of
OPU (data not shown).

TABLE 1

Effect of season on AMH concentrations before superovulatory treatment and

at OPU and on the number of large follicles at OPU

Period of time

I-F M-A M-J J-A S-0 N-D

Number of cows

6 8 7 0 8 8

AMH before treatment  126.1 + 28.5 136.6 +42.4 182.5+29.6 NA 229.0£523 2564+443

(pg/ml)
AMH at OPU
(pg/ml)
Number of large
follicles at OPU

1643 £34.1 1764 £59.7 257.2+46.8 NA 417.5 £101.8 340.5 £63.8

11.75£226 11.65£203 1419252 NA 1219276 16.00£3.70

[0055] AMH Assay

[0056] AMH concentration was measured in plasma with
the Active MIS/AMH ELISA kit (Beckman Coulter France,
Roissy CDG, France), as previously described in example 1.
[0057] Data Analysis

[0058] For group comparisons, data were analyzed using
t-test or one-way ANOVA. In order to evaluate a seasonal
effect, 5 periods of time were compared: January-February,
March-April, May-June, September-October and November-
December. The effects of repetition of treatments on the num-
ber of large follicles and AMH concentrations were analyzed
with repeated measures ANOVA. The repeatability of each
parameter was calculated as the ratio of the between-animal
variance to the sum of the between-animal and the residual
variances. For correlation studies, the significance of the

1. A method for predicting the number of transferable
embryos or fertilizable oocytes able to be produced by an
individual non-human female animal subject after superovu-
latory treatment, said method comprising the determination
of the anti-Mullerian hormone concentration in a blood
sample of the subject before administration of an ovarian
superovulatory treatment.

2. The method according to claim 1 which comprises:

a) measuring the anti-Mullerian hormone concentration in
the blood sample of the subject, and

b) comparing said concentration with a reference value,
and wherein if the measured anti-Mullerian hormone
concentration is greater than the reference value, then
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the subject is considered as having a good capacity to
produce transferable embryos or fertilizable oocytes.

3. The method according to claim 1:

a) measuring the anti-Mullerian hormone concentration in
the blood sample of the subject, and

b) comparing said concentration with two, respectively
“high” and “low”, reference values and wherein if the
anti-Mullerian hormone concentration is greater than
the “high” reference value, then the animal is considered
as having a good capacity to produce transferable
embryos or fertilizable oocytes; conversely, if the anti-
Mullerian hormone concentration is lower than the
“low” reference value, then the animal is considered as
having a poor capacity to produce transferable embryos
or fertilizable oocytes.

4. The method of claim 3 wherein the animal is a ruminant.

5. The method of claim 4 wherein the ruminant is of the
bovine or caprine species

6. The method according to claim 1 wherein the anti-
Mullerian hormone concentration which is measured is the
plasma or serum concentration of anti-Mullerian hormone.

7. The method according to claim 1 wherein the animal is
a ruminant.

8. The method according to claim 7 wherein the ruminant
is selected from the group comprising bovine and caprine
species.

9. The methed of claim 31 wherein the anti-Mullerian
hormone concentration is measured by employing an ELISA
assay.

10. A method for improving the number of transferable
embryos produced in non-human female animals which com-
prises the steps of:

a) determining an anti-Mullerian hormone concentration in

a blood sample of each of the non-human female ani-
mals before administering an ovarian superovulatory
treatment the non-human animal by measuring the anti-
Mullerian hormone concentration in the blood sample,

b) comparing said concentration with a reference value,
wherein if the measured anti-Mullerian hormone con-
centration is greater than the reference value, then the
non-human animal is considered as having a good
capacity to produce transferable embryos or fertilizable
oocytes;

¢) administering superovulatory treatment to only those
non-human female animals wherein the anti-Mullerian
hormone concentration is greater than the reference
value of anti-Mullerian hormone concentration indicat-
ing the animal has a good capacity to produce transfer-
able embryos or fertilizable oocytes;

d) artificially inseminating the non-human female animals
to which superovulatory treatment was administered,
and

e) obtaining transferable embryos.

11. The method of claim 10 further comprising the step of
obtaining a blood sample from the non-human female animal
subjects for determination of the anti-Mullerian hormone
concentration in the blood sample.
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12. The method of claim 11 wherein the blood sample is
plasma or serum.

13. The method of claim 10 wherein comparing said con-
centration with a reference value comprises comparing said
concentration with two, respectively “high” and “low,” refer-
ence values and wherein if the anti-Mullerian hormone con-
centration is greater than the “high” reference value, then the
animal is considered as having a good capacity to produce
transferable embryos or fertilizable oocytes; conversely, if the
anti-Mullerian hormone concentration is lower than the
“low” reference value, then the animal is considered as hav-
ing a poor capacity to produce transferable embryos or fertil-
izable oocytes.

14. The method of claim 10 wherein the anti-Mullerian
hormone concentration is measured by employing an ELISA
assay.

15. A method for improving the number of fertilizable
oocytes produced in non-human female animals which com-
prises the steps of:

a) determining an anti-Mullerian hormone concentration in

a blood sample of each of the non-human female ani-
mals before administering an ovarian superovulatory
treatment to the animals by measuring the anti-Mulle-
rian hormone concentration in the blood sample,

b) comparing said concentration with a reference value,
wherein if the measured anti-Mullerian hormone con-
centration is greater than the reference value, then the
animal is considered as having a good capacity to pro-
duce transferable embryos or fertilizable oocytes;

¢) administering superovulatory treatment to only those
non-human female animals wherein the anti-Mullerian
hormone concentration is greater than the reference
value of anti-Mullerian hormone concentration indicat-
ing the animal has a good capacity to produce transfer-
able embryos or fertilizable oocytes; and

d) recovering fertilizable oocytes from the ovaries of the
non-human female animals to which superovulatory
treatment was administered.

17. The method of claim 16 wherein comparing said con-
centration with a reference value comprises comparing said
concentration with two, respectively “high” and “low,” refer-
ence values and wherein if the anti-Mullerian hormone con-
centration is greater than the “high” reference value, then the
animal is considered as having a good capacity to produce
transferable embryos or fertilizable oocytes; conversely, if the
anti-Mullerian hormone concentration is lower than the
“low” reference value, then the animal is considered as hav-
ing a poor capacity to produce transferable embryos or fertil-
izable oocytes.

18. The method of claim 16 wherein the blood sample is
serum or plasma.

19. The method of claim 16 wherein the anti-Mullerian
hormone concentration is measured by employing an ELISA
assay.

20. The method of claim 16 further comprising the step of
subjecting recovered fertilizable oocytes to in vitro fertiliza-
tion.



THMBW(EF)

RE(EFR)AGE)

HAT R E(ZFRR)AGE)

FRI& B A

RAAN

S\ EREERE

BEGF)

BEEASREREFREONII G E

US20140200394A1 K (AE)B
US14/218312 FER
ERRIALEE
ERRULFFEE

MONNIAUX JAUDET DANIELLE
FABRE STEPHANE
DALBIES TRAN ROZENN

MONNIAUX-JAUDET, DANIELLE
FABRE, STEPHANE
DALBIES-TRAN, ROZENN

A61D19/00 GO1N33/53

GO1N33/53 A61D19/00 A61K38/22 A61P15/00 GO1N33/689 GO1N33/74

2008291217 2008-12-19 EP
13/140394 2011-07-22 US
PCT/EP2009/067519 2009-12-18 WO

Espacenet USPTO

ARARMT LR EFRS YR EE LS HREN T HRBIERESR

ZRMNSARNIEARMEINZIRENT X, FRA LB ELEDHF
AHBEENHRTHAEDERZRE. NEEHIET. XEAXE
BRAMHER GEBFEIEARMMSI WP LN TRBIR N T ZREINE
AR BEHTNIREN AR,

83 8 &

Mean number of
embryos

M

LR

patsnap

2014-07-17

2014-03-18

FIGURE 1

Maximal number of
embryos

-

Mean number of

ol

0 100 200 300 400 500

AMH (pg/mi)

C

[0-100]  [100-200]  >200

AMH (pg/mi)

0 100 200 300 400 500 600
AMH (pg/mi)

D

Maximal number of
embryos

[0-100]  [100-200]  >200
AMH (pg/mi)


https://share-analytics.zhihuiya.com/view/3a30c2dc-991a-4cb2-8a69-58a6c81b8f84
https://worldwide.espacenet.com/patent/search/family/040427389/publication/US2014200394A1?q=US2014200394A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220140200394%22.PGNR.&OS=DN/20140200394&RS=DN/20140200394

