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Abstract

Medicament for the prophylactic and/or therpeutic improvement of the duration of mammalian muscle function and/or treatment of
mammalian muscle disorders or diseases, e.g. equine Exertional Rhabdomyolysis, comprising at ledst one type of xanthophyiles, ¢.g.
astaxanthun, is described. Further, the use of xanthophylles in the preparation of such medicaments, and a'method of prophylactic and/or
therapeutic improvement of the duranon of mammaltan muscle function and/or treatment of mammalian muscle disorders or diseases, are

disclosed.
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Claims

What is claimed is:

1. A method of prophylactic and/or therapeutic irmprovement of the duranon of muscle function and/or-weaunent of muscle disorders or
diseases in a mammal i need thereof, comprising admirustration to said mammai of a prophytactically and’or therapeutically effective
dose of a medicament comprising astaxanthn.

2. The method according to claim |, wherem the astaxanthin is 1 a form esterified with fatty acids.

3. The method according to ciaim 2, wherein the astaxanthin in esterified form 1s algal meal of cultured Haematococcus sp.

3. The method according to claim 1, whereimn said mammalian muscle disorder is equine Exertional Rhabdomyolysis.

5."The method according to claim 2, wherein said mammalian muscle disorder is equine Exertional Rhabdomyolysis.

6. The merhod according to ¢laim 3, wherein said mammalian muscle disorder is equine Exertional Rhabdomyolysis.

7. A method fortherapeutic improvement of the duration of muscie function, the mreatment of muscle disorders or diseases in a mammal in
necd thereof comprising administering to said mammal 2 therapeuncally effective dose of a medicament comprising astaxanthin.

8. The method according to claim 7, wheren the astaxanthin is inv a form esterified with farty acids.
9. The method according to claim 7, wherein the astaxanthin in esterified form is algal meal of cultured Haematococcus sp.

10. The method according to claim 7, wherein said mammalian muscle disorder is equine Exernional Rhabdomyolysis.

Description

The present invenuon relates 10 a medicament for the prophylactic and/or therapeutic improvement of the duration of mammalian muscle
function and/or reatmertt of mammalian muscle disorders or diseases, comprising at deast one type of xanthophylies, especially
astaxanthin. The invention aiso relates 1o the use of at leastone type of xanthophylles for the production of such a medicamentand to a
method of prophylactic and/or therapeutic improvement of the duration of mammalian muscle function and/or treatment of mammalian
muscle disorders or diseases, e.g. equine Exertional Rhabdomyolysis.

BACKGROUND OF THE INVENTION ' ‘-
Exertional rhabdomyolys:s, also referred to as exertional myopathy, tying-up syndrome, azoturia, or Monday moming disease, is probably
the most common muscle disorder in horses. Predisposing or associated factors that have been implicated in the pathogenesis of this
condition include glectroivte imbalances, hypothymxdtsm, and vitamin E-selenium deficiency. Therefore, treatment of horses atfected by
exernonal rhabdomyolysis have included pain relief, rehydranon and correction of electrolyte abnormalities {See e.g. The Horse: Diseases
and Clinical .\ianagement edited by C. N. Kolbluk, T. R. Ames, R. J. Geor, W. B. Saunders Company, Philadelpia, 1995, pp. 809-8{0).
Xanthophylies, including astaxanthin, is a large group of carotenomds containing oxygen in the molecule in addinon to carbon and
hydrogen. The carotenoids are produced de novo by plants, fung: and some bacteria. Astaxanthin. n the form of naturally produced aigal
meai of cultured Haematococcus sp., has been marketed as antioxidant for mammals, especially humans.

DESCRIPTION OF THE INVENTION

The present invention provides a medicament for the prophylactc and/or therapeunc improvement of the duration of mammulian muscle
function andror treatment of mammakan muscle disorders or diseases, comprising at least one type of mmhaphy{!cs

In a preferred embodiment the type o{ xanthophyil is astaxanthin, particularly m a form estertfied with faary acids.

in 2 most preferred embodiment the astaxanthin v esterified form with fatty acids 45 algal meal of cultured Haematococcus sp.

‘Examples of mammalian muscle disorders or diseases include human myopates and connective tissue diseases, as well as equine

http://patfi.uspto.gov/netacgi/nph-Parser?Sect 1 =PTO2&Sect2=HITOFF&u=/netahtmV/search-... 2/14/02



United States Patent: 6,245,818 Page 3 of 5

myopaties and connective tissue diseases.
In 2 particular embodiment of the nvention, the mammalian muscle disorder 1s equine Exertional Rhabdomyolys:s.

The medicament according to the mvention may comprise @ mixture of different types of <anthophylies or different forms of the same
xanthophyll, such as a mixture of synthetic astaxanthin and naturally produced astaxanthin,

The medicament of the invention may comprise additional ingredients which are pham\acoiagically aceepiable mactive or active in -
prophylactic and/or therapeunic use, such as flavoring agents, excipients, ‘diluents, carriers, etc., and it may be presented in a separate unit
dose or in admixture with foad or feed. Examples of separate unit doses are tablets, gelatn cap:ules and ‘predetermined amounts of
solutions, €. g. oil solutions, or emulsions, e.g. water-in-oil or oil-in-water emuisions. Examples of food in which the preparation of the
invention may be incorporated is dairy products, such as joughri, chocolate and cereals. The daily doses of the xanthophyll in the
medicament of the invention will normally be wn the range cf 0.01 10 1 mg per kg body wveight.

The present invention also comprises the use of at least one type of xanthophylies i the preparasion of a medicament for the prophylactic
and/or therapeutic improvement of the duration of mammatian muscle function andsor reatment of mammalian muscle disorders or

diseases. Once again, the preferred type of xanthophyli is astaxanthin, particularly 1n a form esterified with fatty acids, e.g. i the form of
algal meal of cultured Haematococcus sp.; and in a specific cmbodlmem the mammalian muscie disorder 15 equine Exertional

Rhabdomyolysis.
Further, the invention comprises a method of prophyiactic and/or therapeutic improvement of the duranion of mammalian muscle function

and/or treatment of mammalian muscle disorders or diseases, e:g. equme Exerntional Rhabdomyolysis, comprnising admmstration to said
mammal of a prophylactically and/or therapeutically effective dose of a medicament according to the invention.’

SHORT DESCRIPTION OF THE DRAWINGS

FIG. ! is a diagram showing the up-take of different caratenoids, e.g. astaxanthin, in rat muscle.

FIG. 2 1s a diagram showing the up-take of different carotenoids, ¢.g. astaxanthin, in rat heart.

FIG. 3 is a diagram showing the carotenoid content in diff‘ereru rat organs after feed supplementation with astaxanthin,

EXPERIMENTS

The medicament used in the experiments; is the xanthophyli astaxanthin which was produced via culturing of the algae Haematococcus sp.
by AstaCarotene AB, Gustavsberg, Sweden.

Astaxanthin from other sources, and other xanthaphylies as well, are expected to be sumilarly useful for the purposes of the invention. An

advantage of using astaxanthin from aigae is, however, that the astaxanthin exists in a form esterified with fatry acids [Renstrom B. et al.
1981. Phytochem 20(11):2561-236+], which esterified astaxanthin thereby ts more stable during handling and storage than free astaxanthin.

Uptake of Astaxanthin in Rat

The experiment was conducted to establish if astaxanthin in the form of algat meal was taken up by rat and to see in which organs and
ussues astaxanthin s accumulated.

Petformance
A medicament 1 the form of feed containing 100 mg astaxanthin per kg feed n the form of algal meal was prepared. Twenty-four male
rats were divided uita two groups; one group received feed without algal meal, and the other group received the feed containing algal meal.

After three weeks 6 rats from each group were sacrificed, ang the remaining rats were sacrificed-after 6 weeks. At slaughter organs were
excised, i. a. thigh muscle and heart, and they were freezed for later analysis of the conteat of carotenoids with the aid of HPLC.

Results

Astaxanthin could be demonstrated in both thigh muscle (see FIG. 1) and heart {see FIG. 2) of those rats that had received the feed
supplemented with algal meal. In the control group, astaxanthin was not detectable.

Muscular nssue and parucularly heart showed amongst the highest levels of astaxanthin after supplementation compared to the rest of the
examined organs (see FIG 3)

Effect of Astaxanthin in Horse

This preliminary expenment was conducted to establish if agtaxanthin is 1aken up by horses and if supplementation with astaxanthin in the
form of aigal meat would improve the physical performance of trotting-horses.

Dosage
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The horses received 100 my astaxanthin per horse (approx. 500 kg) per day in the form of algal meal. The meal was supplied to the horses
either sprinkled on concentrated feed or in the farm of ol suspension.

Uptake

Astaxanthin could be demonstrated in muscles from horses that had received supplementation with the algak meal. The analyses were
performed with the aid of HPLC on muscle biopsies. Astaxanthin could alsc be demonstrated in plasma samples from horses who had
recetved the supplementation

Effects

The most striking effect of the supplementation has been on horses suffering from muscle problems; so-called Exertional Rhabdomyolysis.
In some horses this disorder appears when they are trained and raced regularly. It is not known what it is that causes the problems, but it is
believed that the muscies are ughtened and therefore the circulation 1s 1mp:ured resulting in degradation of the muscular tissue. Today.
there is no remedy for the probiem except rest and increased dosage of vitamin E in the feed.-

Problem-horses who have received the astaxanthin-supplementation have been free from the symptom after 2-3 weeks, and they have been
able to train and race in 3 normal way. In cases where the supplemcntation has been stopped or the disage hus been less than 30 mg

astaxanthin per day, the septum has reoccurred after approximately 2 weeks. The algal meaf supplement has been given to a total of § so-
called probiem-horses, and they have ail respondéd positively to the supplementation,

Effect of Astaxanthin on the Physical Performance of Humans

The experiment was conducted so that for a period of 6 months, 20 healthy volunteers received 1 capsule containing 4 mg astavanthin in
the form of algal meal each mornirg in association with food,-and 20 healthy volunteers received 1 capsule containing placebo.

Before the experiment was started, reference values were reg:s:ered for each person with regard 1o sirengthvendurance,
strength/explosiveness, condition, and weight.

Performance

The strength/endurance was estimated when a person made a maximum nurber of knee-bending in 2 Smith-machine with 40 kg load under
standardized conditions.

The strength/explosiveness was tested under standardized conditions in a Wingate-machine with individually adapted load and registration
of maximum effect during 30 seconds. The vaiues were related to effect/’kg of body weight.

The condition was tested by a step test with 17 kg load and bench hetght of 32 cm untif sieady state: pulse was reached. (L.e. the pulse did
not differ more than three strokes from the measurement of the previous minute).

The wesght difference berween before and afier the experiment was checked with a digital scale.

Results

No significant difference was established berween the astaxanthin group and the placebo group in any of the tested parameters due to the
small number of test persons.

With regard to condition (VO.sub.2 max./kg, minute) there was no significant difference between the groups; a reduction of 1.75% for the
astaxanthin group and 1.37% for the placebo group.

‘A reduction was also seen for both groups in the (strength/explosiveness) Wingate test (W/7 kg); «4 13% for the astaxanthin group.and -
5.81% for the piacebo group.

Both groups gained weight: {.0% for the astaxanthin group and 2.1% for the placebo group. However, the individual differences were quite
large, and no tendency could be established.

However, there was a clear difference between the groups in the strength/endurance test; 61.74% for the astaxanthin group and 23.78% for
the placebo group.

{n summary, the positive performance effect that was artributed to astaxanthin by dividual athletes does not seem 1o be related to an
increased conditon or explosive strength but to strengtivendurance according to this experiment.
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