
EP 0 272 890 B1 Description This invention belongs to the fields of animal
husbandry and biochemistry, and provides an improved method of increasing
the concentration of endogenous growth hormone in the bloodstream of an
economic 5  mammal selected from the group consisting of cattle, pigs,
sheep, goats, camels and horses. An important part of the recent explosion
of research in peptide chemistry and the effect of protein hormones on all
life forms has been research in growth hormone. The study of the production
of growth hormone in various animals has revealed that a relatively small
peptide known as growth hormone releasing factor has a major role in the
production and secretion of growth hormone in all the species which have 10
been studied. Interestingly, endogenous growth hormone releasing factor
(GRF), is a very similar peptide in all of the species whose GRF has been
sequenced. It is a peptide of 43 or 44 amino acids in all known species,
and the acid terminal of the peptide is amidated in all known species
except the rat. The sequence of amino acids in the various endogenous GRF's
is quite similar; indeed, bovine GRF is identical to caprine GRF. 15
The following nomenclature is used in this document. The term "growth
hormone releasing factor" (GRF) is used broadly to refer to any peptide
which functions to increase the production and release of growth hormone in
an economic mammal. The term "endogenous GRF" is used to refer to GRF
naturally produced by an animal. In referring to synthetically or
recombinantly produced GRF's, an initial is used to indicate the species
whose GRF has been duplicated; e.g., "h" for human, "b" for bovine. When a
GRF is 20   the acid form, the fact is stated; it is amidated otherwise.
The term "analog" is used to refer to peptides which function as GRF's, but
have less amino acids than the endogenous GRF, or a different sequence.
Synthetic GRF's containing less amino acids than the endogenous GRF are
indicated by a number; e.g. "hGRF29" indicates a GRF made up of the first
29 amino acids of human endogenous GRF. The benefit of increasing the
growth hormone level in an economic mammal is now well established. 25  The
most conspicuous known benefit is the increase in milk production by a
dairy cow when growth hormone is increased. Improved growth rates and feed
efficiency by pigs and sheep having increased growth hormone levels have
been reported in the literature. The same beneficial effects have not yet
been reported in cattle, but it must be realized that growth hormone and
GRF are still scarce and expensive, and it is believed that no cattle
feeding trials with either agent have yet been done. For some years the
growth 30  rate of abnormally small children has been increased by direct
administration of growth hormone, at great expense because of the
difficulty of obtaining the hormone, and no comparable amount of study has
as yet been devoted to the use of growth hormone in economic mammals. The
most extensively studied GRF, of course, is the human. It has been found
that the endogenous human GRF peptide can be extensively modified without
destroying its effectiveness in increasing the 35  producton and secretion
of growth hormone. Human GRF analogs of 23 to 40 amino acids have been
made, in both the amidated and acid-terminated forms, and found to be
active. Further, various changes have been made in the endogenous peptide,
such as the interchange of histidine, 3-methylhistidine or N-
acetyltyrosine in place of tyrosine at the 1-position of the peptide. Those
substances are also effective. It is perhaps not surprising, in view of the
similarity of the endogenous GRF's of different species, that 40  they
typically are effective across species. For example, Kraft et al., Domestic
Animal Endocrinology 2, 133- 39 (1985) showed that endogenous human GRF and
a human GRF analog having 40 amino acids and a free acid terminal (hGRF40
acid) were active in rats, Rhesus monkeys, rabbits, sheep, cattle and
chickens, as well as in humans. There is an extensive literature on GRF and
its relationship with the production and secretion of growth 45  hormone.
The following articles are mentioned as giving an overview, and an entry
into the literature. Ling et al., Ann. Rev. Biochem. 54, 403-23 (1985)
Baird et al., Neuroendocrinology 42, 273-76 (1986) Kensinger et al., Fed.
Proc. 45, 280 (1986) Wehrenberg et al., Endocrinology 114, 1613-16 (1984)
50    It has been found that, in many situations, the administration of
estrogens to animals also produces an increase in endogenous growth hormone
concentration. For example, Frantz et al., J. Clin. Endocr. 25, 1470-80
(1965), found that the administration of large doses of diethylstilbestrol
to normal men increased growth hormone concentration, measured with the
patients fasting. Trenkle, J. An. Sci. 31, 389-93 (1970), 



observed increased growth hormone in steers which were fed a conventional
finishing diet with the addition 55 of 10 mg/head/day of stilbestrol.
Ethinyl estradiol or "conjugated estrogens" were administered intravenously
to normal men by Wiedemann et al., J. Clin. Endocr. and Metab. 42, 942-52
(1976). The authors observed a significant increase in growth hormone in 5
of 6 patients. 2    EP0272890B1 Thus, in general, physiologists are aware
that the administration of estrogens to animals increases or tends to
increase the animals' concentration of growth hormone. The present
invention provides a synergistic method of increasing the concentration of
endogenous growth hormone in the bloodstream of an economic mammal selected
from the group consisting of cattle, 5  pigs, sheep, goats, camels and
horses, which comprises the simultaneous administration of synergistically
effective amounts of an estrogen and a growth hormone releasing factor.
This invention provides a significant improvement over the art, in that the
present synergistic combina- tion causes the treated animals to produce and
secrete markedly higher amounts of growth hormone than one would expect,
given the known levels of improvement given by GRF and estrogens. 10    The
invention is of use in economic mammals generally, of which the most highly
preferred animal is the dairy cow. Bovines, or cattle, constitute the most
preferred class of mammals, and cattle and pigs are also a preferred class.
Cattle, pigs and sheep are a third preferred class. The invention is also
of use in other economic mammals, including goats, camels and horses, but
use in such animals is of less immediate importance. 15     As was
explained above, GRF from one species will increase growth hormone in other
species. Accordingly, in practicing this invention, one need not use only
GRF of the species being treated. It is preferred to administer GRF of the
same species - for example, to administer ovine GRF to sheep. However, the
benefit of the invention will be obtained when GRF of any mammalian species
is administered to any economic mammal. For example, human GRF may be given
to pigs, sheep or cattle, bovine GRF 20 may be given to sheep or pigs,
porcine GRF may be given to cattle or sheep, and so forth, according to
economic considerations or convenience, with confidence that the benefit of
the invention will be obtained. Of course, GRF isolated from animal organs
may be used, but it is much more practical to prepare it synthetically or
by recombinant methods. Both synthetic and recombinant production of
peptides are now conventional and numerous types of GRF have been prepared
thereby. See U.S. Patents 4,585,756 and 25 4,605,643 for a compilation of
references on the subject. It has been shown that not only the complete
GRF's, but also many analogs of GRF, are effective to increase the
production and release of growth hormone. For example, the 23, 27, 29, 30,
31, 34, 37 and 40- amino acid analogs of human GRF have all been made and
found to be effective. However, the first 29 amino acids appear to provide
most of the activity. Further, both amidated and acid-terminated analogs
and 30 complete GRF's have been shown to be effective. Accordingly, it is
believed to be common knowledge in the art that complete GRF's, and GRF
analogs, in both amidated and acid-terminated forms, will increase growth
hormone in the homologous species and in other species as well. Thus, in
the practice of this invention, the term "growth hormone releasing factor
(GRF)" is used to include all mammalian GRF's, and all effective analogs of
those GRF's, in both amidated 35 and acid forms. Those of skill in the art
know how to recognize effective analogs, and how to titrate the dose of a
given type of GRF to obtain the optimum result in a given species. While
any estrogenic substance may be used as the estrogen agent in the present
invention, from the standpoint of obtaining efficacy, only those estrogenic
substances which can be accepted for administration to food animals can be
put into actual use. An estrogenic substance, in the common understanding
of 40 physiologists, is a substance which, administered to a normal female
animal, will cause growth of the uterus and teats. As all physiologists
know, a great many compounds, primarily steroids, are estrogens and are
effective in the present invention. See Applezweig, Steroid Drugs,
McGraw-Hill, Vol. I (1962) and Vol. II (1964) for a comprehensive study of
estrogens. 



In actual use, however, the acceptable estrogens for food-producing animals
are estrone, estradiol and 45  zeranol, and the ester derivatives of those
substances. The simple esters, such as the [err] alkanoates, and the
benzoates, formed on one or two of the available hydroxy groups of
estradiol and zeranol, or on the one hydroxy group of estrone, are
established as useful estrogens. For example, estradiol benzoate, estradiol
dipropionate, estrone acetate, zeranol hexanoate and zeranol dibutyrate are
typical of the agents which may be used as desired as the estrogen agents
in the present invention. 50     The preferred estrogens for use in the
present inventions are zeranol and estradiol; estradiol is equally
preferred in the basic form or in the form of C1-C6 alkanoates or benzoate.
The most preferred specific estrogens are zeranol, estradiol, estradiol
benzoate, and estradiol dipropionate. The present invention is defined as
comprising the simultaneous administration of an estrogen and a GRF. By the
term "simultaneous" is meant the administration of the two agents in such a
manner that both 55   of them are available to the growth hormone-producing
and secreting organs at the same time and in adequate amounts to
synergistically provide the benefit of the invention. Of course, it is not
implied that both agents must be administered precisely together, as by the
precisely simultaneous injection of the two agents at once. Rather, the two
agents are intended to be administered in any practical manner which 3
EP 0 272 890 B1 provides that both are simultaneously available. For
example, a preferred means of administration is continuously, using dosage
forms or dosage devices which pay out the agents in an essentially
molecule-by-molecule manner. Simultaneous administration may be
accomplished, however, by many other means. The agents may 5  be
administered pulse-wise, for example, by osmotic or mechanical pumps which
deliver a measured quantity of the agent at pre-set intervals. Indeed,
pulse-wise administration of the GRF is a preferred procedure, because it
has been shown that growth hormone secretion is episodic, and accordingly,
the pulsed administration of GRF is more efficient than is continuous
administration of that agent. Thus, continuous administration of the
estrogen, as from a silicone polymer implant, and pulse-wise administration
10  of GRF, is a further preferred embodiment of the invention. Such a
method of administration is simulta- neous, in the concept of the present
invention, because both of the agents are simultaneously present in the
animal's system at the time the animal's receptor organs are ready to
accept them. When pulse-wise administration of GRF is used, the timing of
the pulses should be frequent enough to increase the number of episodes of
growth hormone release above the normal. The frequency is different in 15
different species. In general, however, the frequency of pulse-wise GRF
administration should be in the range of about 8-24 pulses per day, more
preferably about 12-24 pulses per day. It must be kept in mind that the
secretion of growth hormone is affected by the sex and the condition of the
animal, and the optimum frequency of GRF pulses may vary from those just
stated, under some conditions. It is preferred to continue the
administration of the estrogen and GRF for an economically significantly
lengthy period of time. By this phrase is meant administration for a period
of time long enough that the economic benefit of increasing growth hormone
becomes evident. Most preferably the administration is continued throughout
a stage of the treated mammal's life. For example, in the case of dairy
cattle, administration would most preferably be continued throughout a
period of lactation. In the case of a beef animal or a veal calf,
administration would preferably be continued throughout the growing or the
finishing 25  stage of the animal's maturation. Thus, the most preferred
period of time for use of the invention is at least about 90 days. Another
preferred period of time is at least about 30 days, since, it is believed,
that period of time will always be long enough for the effect of increased
growth hormone to become evident and create an economic benefit in the
treated animal. It is believed that administration should always be
continued for at least about 14 30  days, in order to assure that some
benefit of the invention is obtained. The specific benefit of the invention
is described as increased growth hormone in the blood of the treated
mammal. It appears that growth hormone does not become effective in the
body until it is secreted from the producing glands and circulates in the
bloodstream. Thus, the benefit of the present invention is 



stated in terms of growth hormone in the bloodstream, rather than in terms
of the mere production of 35  growth hormone. The mechanics of
administering GRF and estrogen in the practice of the present invention may
be accomplished in a number of different ways. Of course, GRF must be
administered parenterally in some way, because it cannot be absorbed if
administered orally. The estrogen agent may be administered orally if
desired, but the oral dose rates are many times greater than the parenteral
dose rates. Accordingly, 40  parenteral administration of the estrogen is
greatly preferred. The usual oral methods, such as mixing in the feed,
orally administered boluses, tablets and liquids and the like, may be used
for the estrogen if desired. Both agents may be diluted to a convenient
volume, and injected intravenously, intramuscularly or subcutaneously with
a mechanical pump. Such pumps, which were used in the operating examples
shown below, are available in a number of different types. All that is
necessary is a permanently affixed needle in a 45  convenient location in
the animal's body. The same effect is obtained with an implanted
battery-driven or chemically-driven pump, which may be permanently
installed under the animal's skin. The two agents need not be administered
from the same formulation or device. A rather convenient slow-release form
of GRF can be obtained by preparing a formulation of the peptide in an
oil-wax mixture. Similar formulations were taught many years ago, as by
U.S. 2,493,202, for 50  the administration of penicillin. Davis et al., J.
Dairy Sci. 66, 1980-82 (1983), shows the administration of growth hormone
to sheep in an oil-wax composition. Such compositions, in general, comprise
in the range of 5-10%  wax in a vegetable oil. Suitable waxes include
carnauba wax and beeswax, and the most commonly used oils are peanut or
sesame oil. The concentration of GRF in the formulation, and the amount of
formulation to inject, of course, are readily calculated from the desired
daily dose of GRF. 55     Estrogens are very conveniently administered from
silicone polymer implantable devices. See, for example, U.S. Patent
4,191,741, which discusses a particularly convenient device for the
administration of estradiol. Both of the agents may be administered in the
form of microcapsules. The microencapsulation of drugs 4    EP 0 272 890 B1
and other substances has been the subject of research for many years. The
following references are mentioned for the convenience of the reader;
veterinary pharmacists will be aware of the following and numerous other
references concerning microencapsulation. Goosen et al. microencapsulated
living tissue or cells for implantation, using capsules formed of 5
semipermeable membranes. Alginates were preferred. U.S. Patent 4,487,758.
To much the same effect are the publications of Damon Corporation, such as
U.S. Patents 4,352,883 and 4,409,331. Polylactic and polyglycolic acids
have been used to form microcapsules. U.S. Patent 4,479,911 and PCT
Publication 83/03061. Perhaps the most widely used type of microcapsules
are those comprising cellulose esters such as 10  cellulose acetate or
butyrate. Typical publications include U.S. Patents 3,954,678 and 3,859,228
and British Patent 1,297,476. Recently, diffusion-driven implantable
devices for the administration of peptides have been devised, and may
conveniently be used for the administration of GRF. See U.S. Patent
4,452,775, which describes a matrix composed of cholesterol with
appropriate binding and lubricating agents, and U.S. Patent 4,526,938, 15
which teaches a hydrogel-forming polymer. Such polymeric matrixes may be
prepared as taught in those patents, and may be combined with GRF and
adjusted according to the usual procedures in the formulations art to
obtain the desired dosage range of GRF for the animal to be treated. Still
further, either or both agents may be administered with osmolality-driven
pumps. Alza Corporation is particularly noted for constructing such
devices. In general, osmolality-driven devices use a semi- 20  permeable
membrane to separate a reservoir of active ingredient from the body, and to
control the rate of release of active ingredient. A particularly preferred
and convenient method of administering the agents of the present invention
is from separate devices. The estrogen agent, in this mode, is administered
from an implantable device, which 



delivers the desired dose of estrogen essentially continuously throughout
the life of the device. A silicone 25  polymer device is particularly
preferred for delivering the estrogen. The GRF, on the other hand, is
administered from a separate implanted pump, or injectable dosage form,
such as an oil-wax preparation or a polymerized matrix. The GRF
administration may be continuous, or may be episodic as discussed above.
When GRF is administered from a mechanical implanted pump, episodic
administration is readily obtained from a programmed pump which delivers a
pulse at the desired intervals. 30     The increase of growth hormone,
which is the benefit of the present invention, is brought about by
administering synergistically effective growth hormone-increasing amounts
of estrogen and GRF to the animal. Such amounts are those which, in
combination, produce a greater increase in growth hormone than either agent
alone can achieve. In general, effective amounts of GRF are in the range
from about 0.5 to about 3 mg/day for sheep, goats or pigs, and in the range
from about 3 to about 12 mg/day for cattle. The 35 doses and dose ranges
are discussed in this document in terms of the daily dose, but the reader
must understand that the daily dose is to be administered substantially
continuously, or in pulse-wise aliquot doses, throughout the 24 hours. More
preferred dose ranges are from about 1 to about 2 mg of GRF per day for
sheep, pigs or goats, and from about 4 to about 8 mg/day for cattle. The
knowledgeable reader will understand that research in GRF is still intense,
and more potent GRF analogs may well be discovered. The 40 preferred doses
of more potent analogs, of course, will be smaller than those stated here.
The most beneficial dose for a given animal will vary with its size, its
state of health and nourishment, whether delivery is continuous or
episodic, the desired growth rate or milk yield. and the identity of the
GRF to be used. Trivial experiments are used to titrate various GRF dose
rates and find the optimum dose per day for the best synergistic effect. 45
The correct dose of estrogen is in the general range from 10 to 500 [err]
for cattle, and from 3 to 150 [err]  for pigs, goats and sheep. More
preferred dose ranges are from 10 to 100 [err]  for cattle, and from 3 to
35 [err]  for pigs, goats and sheep. Still more preferred dose ranges are
from 50 to 100 [errt] for cattle, and from 15 to 35 [errr] for pigs, goats
and sheep. More generally, the estrogen dose may advantageously be the same
as that regularly used when the particular estrogen is administered as an
50 anabolic agent. The animal scientist will understand, of course, that
the optimum dose of GRF and of estrogen for a given group of animals under
the existing cultural practices must be experimentally determined, using
the fundamental experimental practices of animal husbandry. The unexpected
benefit of the present invention is illustrated by the following operating
examples. 55 Example 1 Wethers weighing about 32 kg were confined in
metabolism crates for about 7 days before the 5    EP 0 272 890 B1
experiment began. Half of the animals had been implanted with a silicone
polymer implant containing estradiol about 25 days before the experiment
began. The implant released about 25 [err]  of estradiol during the
experimental period. Two days before the start of the treatment schedule, a
Silastic (Dow Corning Corporation) cannula was inserted in each jugular
vein of each wether. Four animals, two implanted 5  and two unimplanted,
were assigned to three GRF treatments, 1.5 mg/day, 0.33 mg/day and control.
The GRF which was used was hGRF in the acid form, synthesized by solid
phase synthetic methodology according to the general procedure of
Merrifield et al., Biochemistry 21, 5020 (1982). GRF was infused through
one of the cannulae continuously for 5 days to the treated wethers, using a
Harvard peristaltic pump. The GRF was diluted in physiological saline to a
concentration such that the 10 actual delivery rate was 0.5 ml of infusate
per minute. Six blood samples were collected from each wether each day,
beginning 1 day before the start of infusion and continuing 1 day after the
end of it. Two samples were obtained within 1 hour just before the
beginning of each 1-hour ad libitum meal, and 1 sample was taken at the end
of each meal. The animals received two 1-hour meals daily at 12 hour
intervals. Additional blood samples were taken 1 hour before, 



15 just before, 10 minutes after and 60 minutes after the start of
infusion. At the end of the infusion period, additional blood samples were
obtained at 10, 20, 30 and 60 minutes after the termination of infusion.
The plasma was separated from the other components of the blood samples,
and was analyzed for growth hormone by a standard radioimmunological
procedure. The table below reports the growth hormone levels in the
animals, reported as means of all of the analyses in the stated time
period. The data from animals which were implanted with estradiol are
indicated by " + " in the column headed Estradiol. Table I 25 Plasma GH
ng/ml Treatment                Pre-
Post- hGRF                    treat-            Infusion Period (Days)
treat- 30 mg/day   Estradiol   ment          1       2       3       4
5     meat Control        +         2.8     3.3     4.3      2.9    5.2
4.2   2.4 35                     -        9.8    10.7    12.8   11.9
9.9    5.8   9.3 0.33           +         5.2     8.9      6.9     7.3
5.7    8.5   5.5 -       5.3     8.1    10.3    11.6      7.9   8.0    3.5
1.50           +         6.2   30.4   36.3   48.9   48.5  62.2  13.3 9.2
20.4   30.0   29.6   24.8  25.0    6.9 45 Example 2 so     This experiment
was carried out substantially according to the scheme of Example 1. In this
test, the GRF was a hGRF analog having serine in place of methionine at
position 27; the GRF was prepared by recombinant methods. Four rates of
hGRF were used, 0.75, 1.5 and 3.0 mg/day, and controls. Four lambs were
used at each hGRF rate, half of which were implanted with an estradiol
implant as described in Example 1. 55     The hGRF was infused through a
subcutaneous Silastic cannula using an IVAC model 630 pump (IVAC
Corporation, San Diego). The hGRF was diluted in physiological saline to
provide concentrations such that 48 ml/day of each infusate could be
supplied to each animal. Blood samples were taken from each animal and
analyzed as described in Example 1, and the growth 6    EP 0 272 890 B1
hormone analyses are presented in Table II below in the same form used in
Example 1. Table II Plasma GH ng/ml Treatment               Pre-
Post- hGRF                  treat-           Infusion Period (Days)
treat- mg/day   Estradiol  ment         1       2        3       4      5
ment Control        +       11.6    5.9    10.0    6.2   10.2   8.8   8.7
15                   -         3.2    5.6    9.2    7.9    7.2   9.9   5.3
0.75          +         5.8   14.0    11.4   20.6   18.4  25.4   8.3 20
-        7.0   11.6   10.0   12.4   16.2  10.3   4.1 1.50          +
10.4   23.4   26.5   25.1   28.1  27.8   8.4 -       10.8   15.2   20.4
15.5   19.2  19.4   4.2 25 3.00          +         8.6   27.0   23.2   25.2
31.8  37.2  10.7 7.2   15.0   17.4   27.6   28.4  30.0   8.2 30 Claims 



1. A method of increasing concentration of endogenous growth hormone in the
bloodstream of an 35     economic mammal selected from the group consisting
of cattle, pigs, sheep, goats, camels and horses, which comprises the
simultaneous administration of synergistically effective amounts of an
estrogen and a growth hormone releasing factor. 2. A method of Claim 1
wherein the mammal is a bovine, a pig or a sheep. 40 3. A method of Claim 2
wherein the mammal is a bovine. 4. A method of Claim 3 wherein the mammal
is a dairy cow. 45 5. A method of Claim 3 wherein the growth hormone
releasing factor is bovine growth hormone releasing factor. 6. A method of
any one of the preceding claims wherein the estrogen is estradiol or a
[err]  alkanoate or benzoate thereof. 50 7. A method of Claim 1 wherein the
mammal is a pig and the growth hormone releasing factor is porcine growth
hormone releasing factor. Revendications 65 1. Procede pour augmenter la
concentration en hormone de croissance endogbne dans la circulation du sang
d'un mammiflre domestique choisi parmi le groupe comprenant le betail, les
pores, les moutons, les chevres, les chameaux et les chevaux, qui comprend
l'administration simultande de quantit6s 7    EP 0 272 890 B1 hormone
analyses are presented in Table II below in the same form used in Example
1. Table II 5 Plasma GH ng/ml Treatment               Pre-
Post- hGRF                  treat-            Infusion Period (Days)
treat- 10 mg/day   Estradiol  ment          1       2       3        4
5    ment Control        +       11.6    5.9    10.0       6.2    10.2
8.8   8.7 15                -         3.2    5.6     9.2    7.9        7.2
9.9   5.3 0.75           +        5.8    14.0    11.4   20.6    18.4  25.4
8.3 20                     -        7.0   11.6   10.0    12.4   16.2  10.3
4.1 1.50           +       10.4   23.4   26.5   25.1   28.1  27.8   8.4
10.8   15.2   20.4    15.5    19.2  19.4   4.2 25 3.00           +
8.6   27.0   23.2   25.2   31.8  37.2  10.7 -        7.2   15.0   17.4
27.6   28.4  30.0   8.2 30 Claims 1. A method of increasing concentration
of endogenous growth hormone in the bloodstream of an 35     economic
mammal selected from the group consisting of cattle, pigs, sheep, goats,
camels and horses, which comprises the simultaneous administration of
synergistically effective amounts of an estrogen and a growth hormone
releasing factor. 2. A method of Claim 1 wherein the mammal is a bovine, a
pig or a sheep. 40 3. A method of Claim 2 wherein the mammal is a bovine.
4. A method of Claim 3 wherein the mammal is a dairy cow. 45  5. A method
of Claim 3 wherein the growth hormone releasing factor is bovine growth
hormone releasing 



factor. 6. A method of any one of the preceding claims wherein the estrogen
is estradiol or a [err]  alkanoate or benzoate thereof. 50 7. A method of
Claim 1 wherein the mammal is a pig and the growth hormone releasing factor
is porcine growth hormone releasing factor. Revendications 55 1. Procede
pour augmenter la concentration en hormone de croissance endogbne dans la
circulation du sang d'un mammitere domestique choisi parmi le groupe
comprenant le bWtail, les porcs, les moutons, les chevres, les chameaux et
les chevaux, cjui comprend l'administration simultanee de quantit6s    I
ME11  1111IIl Jill 1II IlI ;    8          ~     ~~~~~EP 0 272 890 B1
!llt 8I C 08 L l N l S ! efficaces par voie synergique d'un oestrogene et
d'un facteur de liberation de lhormone de croissance. 2. Proced6 selon la
revendication 1, dans lequel le mammifere est un bovin, un porc ou un
mouton. 5  3. Proc6d6 selon la revendication 2, dans lequel le mammifbre
est un bovin. 4. Proc6d6 selon la revendication 3, dans lequel le mammifere
est une vache laitiere. 5. Proced6 selon la revendication 3, dans lequel le
facteur de liberation de l'hormone de croissance est le 10     facleur de
liberation de I'hormone de croissance bovine. 6. Procede selon lune
quelconque des revendications prec6dentes, dans lequel l'oestrogbne est
l'oestra- diol ou un de ses alcanoates en C1-Ce ou encore un de ses
benzoates. is  7. Proc6d6 selon la revendication 1, dans lequel le
mammifere est un porc et le facteur de liberation de l'hormone de
croissance est le facteur de libiration de I'hormone de croissance porcine.
Patentanspruche 1. Verfahren zur Erh6hung der Konzentration an endogenem
Wachstumshormon im Blutstrom von als Nutztieren dienenden Sfugetieren, bei
denen es sich um Rinder, Schweine, Schafe, Ziegen, Kamele und Pferde
handelt, dadurch gekennzeichnet, daB synergistisch wirksame Mengen an einem
Estrogen und einem ein Wachstumshormon freisetzenden Faktor gleichzeitig
verabreicht werden. 25  2. Verfahren nach Anspruch 1, worin das Saugetier
ein Rind, ein Schwein oder ein Schaf ist. 3. Verfahren nach Anspruch 2,
worin das Saugetier ein Rind ist. 4. Verfahren nach Anspruch 3, worin das
Saugetier eine Milchkuh ist. 30 5. Verfahren nach Anspruch 3, worin der ein
Wachstumshormon freisetzende Faktor ein Rinderwachs- tumshormon
freisetzender Faktor ist. 6. Verfahren nach einem der vorhergehenden
Ansprfiche, worin das Estrogen Estradiol oder ein Cl-C6- 35     Alkanoat
oder ein Benzoat hiervon ist. 7. Verfahren nach Anspruch 1, worin das
Sdugetier ein Schwein ist und der ein Wachstumshormon freisetzende Faktor
ein Schweinewachstumshormon freisetzender Faktor ist. 40 45 50 55 8    


