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Ecdysones used to improve productivity of Ruminants

THIS INVENTION relates to a method of improving the
productivity of ruminant or ruminant-like animals. 1In this
respect, for simplicity, throughout the following
description reference will only be made to “ruminant".
Thus, the term “ruminant animals" must be understood to
include ‘“ruminant-like animals"”. Furthermore, where
reference is made to a "rumen" it will be understood that
the term is being used so as to include the "paunch" of an

animal classified as a “ruminant-like" animal.

It is well known that micro-organisms in the rumen play a
major role in determining the availability of nutrients.
Under certain nutritional conditions, such as high-energy/
low-protein diets, poorly digestible forage based rations,
and the conditions experienced by grazing and pen-fed
animals, the activities of protozoa in the rumen can
seriously reduce the productivity of the animal. This may
result in a need to supply dietary supplements, which can
be relatively expensive and labour intensive to distribute.

Experimentally, it has Dbeen shown that under such
conditions, defaunation (in other words, elimination of
protozoa) results in an improved ratio of protein to energy
of the nutrients available for absorption from the gastro
intestinal tract, the advantages of which can be improved
meat, wool and milk production.

Various techniques for eliminating rumen protozoa have been
investigated including chemical treatments, the isolation
of animals at birth to preclude the establishment of a
protozoa population and the manipulation of fractional
outflow rate of fluid from the rumen. None of these
techniques have been used on a wide scale. Detergents,
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such as alkanates or terics and other chemicals which have
been advocated for rumen defaunation, unfortunately tend to
disrupt feed intake. These and others techniques have not
found favour because of their impracticality or
inefficiency.

The present invention is based on the use of certain
compounds which have been found to be effective in altering
the activity of rumen protozoa, these compounds being
effective in smaller doses than compounds previously

investigated.

The present invention provides a method of improving the
productivity of ruminant animals which comprises
administering to said animals an amount of a compound
selected from the class of compounds known as ecdysones. In
this respect, the ecdysones are moulting hormones of
insects and crustaceans, and they are also found in some
plants.

The invention further provides a method of improving the
productivity of ruminant animals, the method comprising
administering to said animals an amount of an ecdysone
compound with the formula 2,3,14,22,25- pentahydroycholest-
7—-en—-6-one, or an analogue thereof.

Other compounds which display similar properties, which may
be considered as analogues for the purposes of this
invention, are 2, 3, 14, 20, 22, 25-hydroxycholest-7-en-6-
one, and the 20-hydroxyecdysones, ecdysterones,
crustecdysones,  isoinokosterones and other sinilar
compounds. Further ecdysones which may be considered as
analogues for the purposes of this invention are described
by Nakanishi in the literature, (Nakanishi,K (1971) "The
Ecdysones", Pure and Applied Chemistry 25, 167-195)
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The method of the invention makes it possible for animals
to - have an improved productivity. In this respect, and as
will be illustrated by the examples below, animals to which
the method 1is applied show improved characteristics, such
as improved body weight gain, improved wool growth (for
sheep), possibly improved milk production, and also
improved meat quality by virtue of a lower fat content.
These aspects of improved productivity are improvements
over the normal characteristics of those same animals when
not subjected to the method of the invention.

However, while the improved productivity is able to be
evidenced by the examples, there is some doubt as to the
actual mechanism occurring in animals subjected to the
method which gives rise to the improved productivity. It
is believed that the method of the invention makes it
possible for animals to increase the ratio of protein to
energy avallable for absorption in the gastro-intestinal
tract by controlling rumen protozoa. It is envisaged that
the control of the rumen protozoa occurs via a reduction in
the number of rumen protozoa, a reduction in the
reproduction of rumen protozoa and/or a reduction in the
activity of rumen protozoa.

As protozoa are naturally present in the rumen of the vast
majority of ruminant animals it will be appreciated that
animals exposed to the invention are thus considered
healthj animals and actually signify the normal population
of any given animal species.

Thus, otherwise healthy animals are able to be subjected to
the method of the invention so that they have an improved
productivity from a more efficient utilisation of ingested
nutrients and/or an enhanced intake of feed. For example,
animals subjected to the method of the invention may be
able to meet their normal dietary requirements from a
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reduced amount of food or from a food supply of reduced

quality.

Suitable doses of an ecdysone may be administered to
animals in order to be effective in improving the
productivity of the animals. Thus, the invention also
provides a method of improving the productivity of ruminant
animals, the method comprising administering to the animals
an amount of an ecdysone compound, the amount being between
0.005 micrograms/kilogram bodyweight/day and 0.05
micrograms/kilogram bodyweight/day. Preferably the dose of
ecdysone is about 0.02 micrograms/kilogram bodyweight/day.

Preferably the ecdysone compound is administered orally or
intravenously. However, the compound may be administered
to an animal by any one of a number of means that would be
apparent to one skilled in the art, and in particular may
be administered by the use of a controlled release device
to sustain a predetermined dose level over a long period of
time. For example, the compound may be administered by
using a device and controlled release composition in
accordance with that described in either or both of
Australian patents 520409 and 555998.

The compound for use with the method of the invention may

~be provided as a veterinary preparation comprising an
amount of an ecdysone compound (the compound preferably
being 2, 3, 14, 22, 25-pentahydroycholest-7en-6-one, or an
analogue thereof) and a physiologically acceptable carrier.
In this respect, a suitable carrier will be selected
according to the particular type of animal with which the
method 1is being used. Again, compositions as described in
patents 520409 and 555998 may be utilised.
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The veterinary preparation may also of course comprise
another veterinary pharmaceutical such as, but not limited,
to an antihelminth compound such as ABZ.

The present invention will now be described in relation to
various examples. The examples illustrate various aspects
of the invention, but are in no way intended to limited the
scope thereof.

For each of the examples below, an ecdysone compound was
obtained commercially. An ecdysone compound known as
alpha-ecdysone was obtained from Sigma Chemical Company.
Alpha-ecdysone is 2beta, 3beta, l4alpha, 22, 25-
pentahydroxy-7-cholesten—-6-one.

Example 1: Response of sheep to defaunation using an
ecdysone compound in animal house trials.

Figure 1A illustrates the differences in body weight gain
per unit of dry matter intake (DMI), between sheep on high
and low quality hay in the presence and absence of alpha-
ecdysdne. Sheep given alpha-ecdysone on the high quality
hay diet showed an increased body weight gain per unit of
DMI relative to the control group which was sustained
throughout the experiment and reached 125% of the body
weight gain per unit intake displayed by the sheep without
alpha—eédysone.

Sheep given alpha-ecdysone on the 1low quality hay diet
(LOY) showed an increased body weight gain per unit intake
which was evident throughout the experiment and reached
180% of the body weight gain per unit intake of the sheep
without alpha-ecdysone.
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Figure 1B illustrates the increased wool growth of sheep
given beta-ecdysone. Sheep given alpha-ecdysone on the
high quality hay diet displayed a sustained increase in
wool growth over the experimental period of approximately
1.5% to 3.5% greater than wool growth of control sheep.

Sheep given alpha-ecdysone on the 1low quality hay diet
displayed a more pronounced increase in wool growth, the
increase being sustained over the experimental period and
being of the order of approximately 8.5% to 10.5% greater,
than the wool growth of the control sheep.

Example 2: Effect of an ecdysone compound, administered by
a controlled release device (CRD), upon grazing
sheep.

This example involves the comparison of wool growth and
body weight change in control sheep and sheep given alpha-
ecdysone whilst grazing. Ninety sheep were selected, 30
sheep each forming a test and two control groups. Wool
growth was measured in 15 sheep in each group.

The sheep were given alpha-ecdysone in a controlled release
device which contained a commonly used antihelminth agent-
ABZ (albendazole). The first control group were not given
any alpha-ecdysone or ABZ untreated and the second control
group were given ABZ alone.

Figure 2A illustrates the effect of alpha-ecdysone on the
wool growth of grazing sheep. The sheep given ABZ alone
showed a sustained higher wool growth of approximately 5%
when compared with the first control group. Sheep given
ecdysone as well as ABZ showed higher wool growth of
between approximately 7% to 11.5% when compared to the
first control group and a higher wool growth of between
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approximately 3% to 7.5% when compared to the second
control group given ABZ.

Figure 2B illustrates the relative body weight gain (BW) of
sheep given ABZ and alpha-ecdysone, sheep in the second
control group given ABZ alone and sheep in the first
control group. ABZ alone resulted in an increase in body
weight of 0.9kg per sheep, relative to sheep in the first
control group. Alpha-ecdysone and ABZ resulted in a more
substantial increase of approximately 1.75kg per sheep,
relative to the sheep in the first control group. Thus
addition of alpha-ecdysone resulted in a further increase
of approximately 0.85kg per sheep.

Example 3:- Effect of an ecdysone compound administered by
controlled release device (CRD), upon grazing
cattle.

In this example, alpha-ecdysone was delivered to cattle
using CRD’s to measure the response in body weight. The
dose of alpha-ecdysone per unit of body weight was the same
as for sheep. Twelve cattle were separated into a control
group and a test group of six cattle each.

Figure 3 illustrates the body weight gain of the test group
relative to that of the control group. Alpha-ecdysone
enhanced the body weight gain of the cattle in the test
group by approximately 13.5% relative to the cattle of the
control group.

Other aspects of the present invention, and modifications
and variations thereto, will be apparent to those skilled
in the art on reading this specification, and all such
other aspects and modifications and variations are to be
considered as included within the scope of this invention.
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THE CLAIMS defining the invention are as follows:-—

1. A method of improving the productivity of ruminant
animals comprising administering to said animals an amount
of a compound selected from the class of compounds known as

ecdysones.

2. A method according to claim 1 wherein the compound is
2, 3, 14, 22, 25-pentahydroycholest-7-en—-6-one or an
analogue thereof.

3. A method according to claim 1 or 2 wherein the amount
of the compound administered is between 0.005 micrograms/
kilogram of bodyweight/day and 0.05 micrograms/kilogram of
bodyweight/day.

4. A method according to claim 1 or 2 wherein the amount
of the compound administered is 0.02 micrograms/kilogram of
bodyweight/day.

5. A method according to any one of claims 1 to 4 wherein
the compound is administered orally or intravenously.

6. A method according to any one of claims 1 to 4 wherein
the compound 1is administered using a controlled release
device.

7. A method according to any one of claims 1 to 6 wherein

an amount of another veterinary pharmaceutical is also
administered to said animals.

8. A method according to «claim 7 wherein the other
veterinary pharmaceutical is an antihelminth.
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9. A veterinary preparation comprising an amount of a
compound selected from the class of compounds known as

ecdysones and a physiologically acceptable carrier.

10. A veterinary preparation according to claim 9 wherein
the compound is 2, 3, 14, 22, 25-pentahydroycholest-7-en-6-
one or an analogue thereof.

11. A veterinary preparation according to claim 9 or claim
10 wherein the amount of the compound administered is
between 0.005 micrograms/kilogram of bodyweight/day and
0.05 micrograms/kilogram of bodyweight/day.

12. A veterinary preparation according to claim 11 wherein
the amount of the compound administered is 0.02 micrograms/
kilogram of bodyweight/day.

13. A veterinary preparation according to any one of
claims 9 to 12 wherein an amount of another veterinary
pharmaceutical is also administered to said animals.

14. A veterinary preparation according to claims 13
wherein the other veterinary pharmaceutical is an
antihelminth.

15. A method of improving the productivity of ruminant
.animals comprising administering to said animals an amount
of 2, 3} 14, 22, 25-pentahydroycholest-7-en-6-one.

16. A method of improving the productivity of ruminant
animals comprising administering to said animals an amount
of a compound selected from the class of compounds known as
ecdysones éffective in changing the number of and/or
reproduction of and/or activity of rumen protozoa.
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17. A method of improving the productivity of ruminant
animals comprising administering to said animals an amount
of a compound selected from the class of compounds known as
ecdysones effective in reducing the number of and/or

reproduction of rumen protozoa.

18. A veterinary preparation comprising a physiologically
acceptable carrier and an amount of a compound selected
from the class of compounds known as ecdysones effective in
reducing the number of and/or reproduction of rumen
protozoa.

19. A method according to claim 1 substantially as herein

described in relation to any one of the examples.

20. A veterinary preparation according to claim 9
substantially as herein described in relation to any one of
the examples.
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