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Description

TECHNICAL FIELD

[0001] This invention relates generally to ethene containing solutions and to the use thereof in methods of therapy
or prophylaxis.

BACKGROUND OF THE INVENTION

[0002] The current state of the art in respect of the metabolic role of ethene in mammails is best described in Inter-
national Agency for Research on Cancer: Monographs of the Evaluation of Carcinogenic Risks to Humans Vol 60,
1994, Ethylene, as published by the World Health Organisation. From this reference it may be concluded that ethene
has no useful metabolic role in mammals (apart from use as an anaesthetic) and that its production or uptake by
mammals seems to be without useful metabolic purpose.

[0003] The state of the art was advanced in WO 95/17214 (for which the present applicant is an inventor) by the
suggestion that ethene production by mammals may be a defence mechanism directed against invading micro-organ-
isms. The use of ethene as a novel sterilising agent was therefore described therein. Particularly described were ster-
ilising or micro-organism inhibiting solutions comprising ethene solubilised in a suitable liquid.

[0004] It was indicated that the solutions of WO 95/17214 would have utility in prophylaxis and/or therapy through
a direct antimicrobial effect on infective or disease causing agents.

[0005] The applicant has now identified a disadvantage associated with the use of the solutions of WO 95/17214.
These solutions have been found to exhibit poor storage and chemical stability. This lack of stability is believed to result
from ethene's ability to react with other components in solutions.

[0006] More specifically, the applicant has found that ethene may react with other components in a liquid resulting
in one or more of; a reduction in the amount of ethene in solution, alteration in the pH of the solution, or the production
of undesirable reaction products. The applicant has surprisingly found that ethene in solution may be reduced by 50%
for example by reaction with such components. The applicant has found such reactions entirely unanticipated and at
variance with the disclosure of WO 95/12714.

[0007] These components may comprise ions, for example H+ and OH- ions, calcium ions, or other impurities such
as microscopic plant matter, calcium solids, or entrained gases, for example, air, oxygen or chlorine.

[0008] While not bound by the following, it is suggested for example, that one reaction may be between hydroxy ions
and ethene forming 2-hydroxy ethene. Similarly, oxygen entrained in an ethene containing solution may also react with
ultra violet light, or even neon light to produce ozone which subsequently reacts with ethene to produce ethylene oxide.
The presence of a carcinogen such as ethylene oxide greatly reduces the utility of the ethene containing liquid for
consumption. Moreover, all of these reactions may reduce the amount of ethene solubilised in the liquid.

[0009] By way of example, the applicant has found that ethene added to a suitable liquid, in this case water of a
potable standard containing components giving a conductivity of 148 micromhos (reciprocal megohms) per centimetre,
reacted to give a rise in pH which may continue over days and months of storage. A similar reaction was not observed
when the water used was deionised by distillation to substantially zero conductivity prior to the addition of ethene.
[0010] A lack of storage stability is particularly disadvantageous for this ethene product ifit is to be involved in lengthy
transport operations, or where an extended shelf life is desirable.

[0011] Asnoted above, the applicant has now surprisingly found that an ethene containing solution exhibiting usefully
increased chemical and storage stability can be produced by solubilising ethene in a reactivity reduced liquid. The
solution produced is useful as a tonic.

[0012] It is therefore an object of the invention to provide a storage stable solution comprising ethene solubilised in
a suitable liquid or at least to provide the public with a useful choice.

[0013] Itis a further object of the invention to provide methods of prophylaxis and/or therapy in which the storage
stable solution is used as a directly active antimicrobial agent, or again at least to provide the public with a useful choice.
[0014] It was also the applicant's expectation that the solutions of WO 95/17214 would have utility in prophylaxis
and/or therapy through a direct antimicrobial effect on infective or disease causing agents. However, the applicant has
found that ethene containing solutions may not have a direct sterilising/inhibiting effect against a number of micro-
organisms in vitro. Some examples of micro-organisms found by the applicant not to be sterilised in vitro by solubilised
ethene are: Influenza A (H3N2), Poliovirus type 1 (Sabin) and Herpes simplex virus. In addition to these viruses, eight
bacterial strains representing four bacterial genera (Staphylococcus, Pseudomonas, Klebsiella, Enterococcus) of im-
portant human pathogens were tested in vitro without apparent sterilising success.

[0015] The applicant has surprisingly found that, notwithstanding the apparent lack of an in vitro antimicrobial efficacy
of ethene on certain micro-organisms, ethene, more particularly solubilised ethene, may provide prophylactic and/or
therapeutic effects in vivo in hosts to which the ethene is administered. This is even against a micro-organism such as
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Herpes simplex which ethene does not inhibit or sterilise in vitro. In other words, an ethene induced micro-organism
sterilising/inhibiting effect may be observed in a host, even though the micro-organism(s) within that host may not be
directly ethene labile. It is upon this entirely unexpected finding that this invention is also partly based.

[0016] Itis therefore a further object of the invention to provide methods of prophylaxis and/or therapy in which ethene
is used otherwise than as a directly active antimicrobial agent, or at least to provide the public with a useful choice.

SUMMARY OF THE INVENTION

[0017] Thus, the present invention provides a storage stable solution comprising ethene solubilised in a suitable
aqueous liquid wherein the level of ethene in solution does not change significantly over a period of one month. The
storage stable solution is preferably a tonic solution comprising ethene solubilised in a reactivity reduced liquid.
[0018] Desirably, the liquid is purified. The invention also provides a storage stable solution comprising ethene sol-
ubilized in an aqueous deionised liquid.

[0019] The invention further provides for the use of ethene in the manufacture of a medicament for use in the proph-
ylaxis and/or therapy of a disease or infection in a host other than through exerting a direct antimicrobial effect.
[0020] The invention also provides for the use of ethene in the manufacture of a medicament for use in improving
metabolic function in a host of wherein the improvement in metabolic function is achieved other than through exerting
a direct antimicrobial effect.

[0021] The invention also provides for the use of ethene in the manufacture of a medicament for use in priming and/
or causing a host to mount a protective response, more particularly a protective immune response, against disease or
infective micro-organisms.

[0022] The ethene may be administered to a host, in a method wherein the ethene provides an indirect sterilising or
micro-organism inhibiting effect, such effect being prophylactic and/or therapeutic and such effect being caused by
host systemic factors, for example, T-lymphocytes, or leukocytes potentiated in the host by the administration of ethene.
[0023] The ethene may be used in a method of therapy and/or prophylaxis against microbial infection in a host which
comprises the steps of:

(a) administering an effective amount of ethene to said host to potentiate and/or prime the immune system of the
host to generate a host protective immune response against said microbial infection; and

(b) administering an amount of an active agent which has a direct antimicrobial effect sufficient to sterilise or at least
inhibit the micro-organism.

[0024] In the context of this application, the host is preferably human but may be animal.

[0025] In one preferred embodiment of the indirect acting methods of the invention, the immune response induced
by the administration of ethene is a humoral response.

[0026] Conveniently, the administration of ethene causes the production of systemic factors, for example in cases
of HIV infection, cells involved in mounting a humoral immune response to be increased.

[0027] Most conveniently and by way of example, the administration of ethene may cause the population of CD4 T-
lymphocytes to increase, remain stable or decrease at a slower rate than would otherwise be the case without the
administration of ethene.

[0028] The host protective response engendered through the administration of ethene may also be a healing effect
in damaged tissue of the host involved in mounting an immune response, for example liver tissue or lymphatic tissue,
and thus enable such tissues to function to better general, metabolic and immunological effect.

[0029] In a particularly preferred but not limiting embodiment of the indirect methods, the micro-organism against
which the therapeutic effect is to be mounted is HTV. The therapeutic effect may be directed at other micro-organisms
as well, for example, Herpes simplex, or micro-organisms involved in Hepatitis or Glandular fever infection. More pref-
erably, but not essentially, the therapeutic administration of ethene may be in combination or conjunction with other
antimicrobial substances, for example Zidovudine (AZT, ie 3'-Azido-3'deoxythymidine), or antibiotics such as Penicillin.
[0030] Where ethene is required to be administered for indirect effects it is conveniently provided in the form of a
composition containing ethene solubilised in a suitable liquid such as water. Most desirably, ethene is more suitably
administered in the form of the storage stable solution of the invention.

[0031] The medicament preferably induces an indirect antimicrobial effect through an ability to prime and/or cause
the host to mount a protective response, particularly a protective immune response, against infection.

[0032] The invention is precedingly broadly defined. However, those persons skilled in this art will appreciate that
the invention is not limited to only those aspects defined but that it also includes embodiments for which the following
description provides examples.

[0033] Further, the present invention will be better understood by reference to the accompanying drawings in which:
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Figure 1 illustrates the effect of the administration of ethene to individuals infected with HIV/AIDS.

Figure 2 illustrates the comparative effects of the administration of ethene and interferon on an individual infected
with Hepatitis C.

DETAILED DESCRIPTION

[0034] As outlined above, there are a number of findings which underlie the present invention.

[0035] The first basic finding is that an ethene containing solution which exhibits enhanced chemical and storage
stability can be produced by solubilising ethene in a suitable liquid.

[0036] The second basic finding of the applicant which underlies the presentinvention is that ethene, more preferably
solubilised ethene, as a micro-organism sterilant/inhibitor, may produce a micro-organism sterilising and/or inhibiting
effect in a host even if the particular micro-organism is not directly ethene labile. This is because the applicant has
surprisingly found that ethene is capable of inducing a host response, the products of which may have the effect of
acting against a disease and/or infective micro-organism in a sterilising and/or inhibiting manner. Ethene therefore has
application in methods of prophylaxis and/or therapy against micro-organisms and/or diseases.

[0037] By theterm "tonic", the applicant means a product which produces a useful metabolic effect (excluding general
anaesthesia) in a host animal administered same.

[0038] The term "micro-organism" or the like is used herein in a broad sense by the applicant to mean bacterial, viral
and fungal disease causing infective agents and their metabolites as well as infective particles such as viral RNA.
[0039] By "deionised", in one embodiment the applicant means a liquid part removed of ions or, or liquid having a
level of ionisation suitable for use in producing a storage stable solution of the invention. In another embodiment the
applicant means a liquid treated to usefully remove or reduce its ion content Preferably, the ratio of ions present in the
treated liquid relative to the same liquid prior to treatment is 5:10, preferably less than 2.5:10 more preferably less than
1:10 and most preferably 3:1,000,000 or lower. For accuracy, ionisation levels are preferably determined in the liquids
after removal of any entrained carbonic acid. lonisation levels are preferably determined as milligrams per litre present
in solution, but may be measured in terms of conductivity (micromhos/cm).

[0040] The term "disease" is used by the applicant in its classically broad sense of disturbance, including diseases
caused by micro-organisms as well as diseases in which no micro-organism is involved such as cancer; injury, ailment,
deformity, disorder or adverse condition of body or mind.

[0041] The term "impurities" as used by the applicant herein refers to any component in a liquid that reacts with
ethene, directly or indirectly, including ions.

[0042] By the term "purified", the applicant means in one embodiment a liquid treated to usefully remove entrained
impurities whereby up to fifty percent (50%), preferably at least seventy five percent (75%) and most preferably greater
than ninety five percent (95%) of the impurities have been removed. In another embodiment, the applicant means a
liquid having a relatively high degree of purity (or relatively low level of impurities) which can be used to provide a
storage stable solution of the invention.

[0043] The term "reactivity reduced liquid" as used in this specification means a liquid that has been purified to an
extent that such purification usefully inhibits the rate of decay of ethene added to the liquid. The term also refers to a
liquid, the viscosity of which has been increased to a level that usefully impedes the rate of decay of ethene added to
the liquid.

[0044] Therefore, the first aspect of the present invention lies in a solution comprising ethene solubilised in a suitable
aqueous liquid which is storage stable. This term will be readily understood by the art skilled worker. In a broad sense
it refers to an ethene containing solution wherein the level of ethene does not change significantly over a period of one
month. In one embodiment storage stability is superior to that previously achieved. Preferably, there is no significant
change in ethene levels over six months, and more preferably over twelve months.

[0045] The liquid employed in the solution may be any liquid suitable for providing the requisite storage stability. This
may include any liquids with levels of conductivity, purification, or ionisation which can be used to provide a storage
stable solution of the invention.

[0046] Preferably, the storage stable solution is a solution comprising ethene solubilised in a reactivity reduced liquid,
preferably a purified liquid, and most desirably a deionised liquid such as are known in the art or otherwise defined
herein.

[0047] The solution may be a tonic solution comprising ethene solubilised in a reactivity reduced liquid.

[0048] The applicant has surprisingly found that undesirable chemical reactions associated with decay of ethene in
a liquid, and the tendency for ethene to undergo reactions over time in a liquid, may be substantially limited by solu-
bilising ethene in a reactivity reduced liquid. Preferably, the reactivity reduced liquid is a purified liquid, and most de-
sirably is a deionised liquid.

[0049] A reactivity reduced liquid may be produced in a number of ways. It is well recognised that ionic mobility is
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inversely proportional to the viscosity of a medium (Waldren's Law). It follows that the chemical and/or storage stability
of a solubilised ethene solution can be further enhanced by increasing its viscosity. The applicant has surprisingly
found that this law may be usefully applied to liquids for use in producing ethene solutions by the inclusion of substances
in the liquids to increase the liquids viscosity. Any suitable substance capable of increasing the liquids viscosity may
suffice. Sugar is particularly preferred by reason of flavour and its non-electrolytic property, that is, sugar does not
dissociate into ions that may react with ethene or other ions in solution.

[0050] Any suitable sugar may be used. However, glucose and/or sucrose are preferred. The amount of sugar per
litre of liquid solution may be adjusted to suit any particular circumstance in respect of desired flavour and/or inhibition
of ionic reaction required in the liquid. Sugars and in particular refined sucrose, on average may contain impurities and
ionic material in a ratio 1:1000 of sugar by weight so therefore should preferably be further purified and/or deionised
prior to use in the storage stable solution. It is also preferred that the liquid so prepared be sterilised, according to
methods known in the art, prior to addition of ethene. A suitable sterilisation technique is UV radiation.

[0051] The relative viscosity of a cane sugar containing ethene solution as compared to water, may be conveniently
determined by a viscometer or alternately gauged by determining its specific gravity. At 20 degrees Celsius, water =
SG 0.998234. Preferred is a solubilised ethene solution of between SG 1.00250 and SG 1.08462. More preferred is a
solubilised ethene solution of SG 1.03985.

[0052] In an alternate embodiment, the reactivity reduced liquid may be produced by increasing the purification of
the liquid. Therefore, in a preferred embodiment, the reactivity reduced liquid is a purified liquid.

[0053] A purified liquid may be produced by subjecting a selected liquid to purification processes known in the art
such as filtration, centrifugation, sedimentation, flocculation, distillation, degassing and/or deionisation by anion and
cation exchange. Pre-prepared liquids with a relatively high level of purity (or relatively low level of impurities) suitable
for use in producing a storage stable solution of the invention may be used.

[0054] lonisation may be measured by the conductivity of the liquid. Liquids preferred for use will generally have a
conductivity of less than 50 and preferably less than 15 and most preferably 3 reciprocal M ohms cm (micromhos/cm)
or less. The applicant has found that the reactivity of ethene upon addition to the liquid reduces proportionately with
the reduction of the liquids conductivity. Most liquids contain carbonic acid which affect determination of ionisation
levels. For accuracy of results, it is therefore desirable to remove any carbonic acid present in the liquid before deter-
mining ionisation levels.

[0055] In a further embodiment, the reactivity reduced liquid used in the invention is a deionised liquid. Deionisation
may be effected by passing the liquid through cation and anion exchange mediums such as are known in the art. lon
exchange resins are presently preferred for use.

[0056] In one embodiment a usefully deionised liquid is one where the ion content is reduced below the weight in
milligrams of the level of ethene to be added to the liquid on a mg per mg basis.

[0057] Liquids suitable for use in the production of the storage stable solution of the present invention are many and
varied. For example, soft drinks, juice, cordials, wine or water could be used.

[0058] As noted above, the liquids are generally purified and/or deionised prior to use in the preparation of the storage
stable solution of the invention. Suitable pre-prepared liquids may also be employed.

[0059] Itis also preferred that the liquid be sterilised, according to methods known in the art, prior to the addition of
ethene. A suitable sterilisation technique is UV radiation.

[0060] The liquid presently preferred for use is water, and most preferably purified water. Desirably, the conductivity
of the water is reduced from a conductivity of 148 micromhos/cm to 3 micromhos/cm or less. A reduction in conductivity
of this magnitude provides a liquid which is very substantially reactivity reduced. The applicant has found that little if
any chemical reaction occurs upon the addition of ethene to such deionised water.

[0061] In terms of deionised water such water should generally have an ion content of, or less than 1260 milligrams
per litre (mg/L), more preferably less than 500 mg/L and most preferably less than 14 mg/L at 10 degrees celsius at
atmospheric pressure.

[0062] The gases may be entrained in the liquid using procedures well known in the art. Particularly suitable is
entrainment using a proprietary gas to liquid saturator such as are commonly used for the production of carbonated
soft drinks but any suitable gas to liquid saturating device is envisaged for use. A carbon dioxide/ethene gas mix may
even be frozen then introduced into a liquid to infuse into solution without resort to the use of a gas to liquid saturating
device.

[0063] Forentrainment, ethene is preferably compounded with another gas or gases to provide a gaseous compound
more soluble than ethene but less soluble than the admixture gas or gases. A suitable admixture gas to provide the
compound is preferably carbon dioxide in a ratio 2:1 vol/vol to ethene. However, any compound formulation suitable
for the technical purposes of the invention and applications for the tonic solution may be used.

[0064] The applicant has found that when gases such as ethene and carbon dioxide exit a gas mixing/regulating
valve into a tube designed to carry the gas mixture to or into a liquid, the gases tend to separate out of the mixture
making it more difficult to get the compound to solubilise. To reduce this problem the applicant has adopted the use of
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a baffle device in the gas line to ensure adequate mixing.

[0065] The baffle should be placed in the gas line as close as practicable to the point where the compound is to be
solubilised. Any conventional baffles suitable for this purpose may be used. A chamber filled with glass beads is par-
ticularly suitable.

[0066] The applicant has also found that ethene containing solutions for human oral consumption may be distasteful
to consumers to the point of being emetic, thereby defeating the intended utility of the solution.

[0067] In order to overcome this problem, the applicant has found that the inclusion of one or more flavouring and/
or colouring agent(s) in the ethene containing solution can significantly increase its potability. The flavouring and/or
colouring agent is preferably admixed with the selected suitable liquid prior to purifying and/or deionising the liquid and
adding ethene.

[0068] Any known flavouring agents suitable for this purpose may be employed. Preferred flavouring agents include
for example, sugar(s), mint, or lemon.

[0069] In another embodiment, the storage stable solution may further comprise a dietary supplement Many such
dietary supplements are known. They include for example, vitamins, minerals, fatty acid(s) (oils), biotin, selenium and
the like.

[0070] Vitamin C is particularly preferred. Apart from providing a useful dietary supplement, it may scavenge the
undesirable reactant, oxygen, from the ethene/liquid solution. Vitamin C may also enhance the bio-availability of ethene
within the consumer.

[0071] In a further embodiment, the storage stable solution may also comprise one or more additional active agents.
These other agents may act to enhance the effect of the storage stable solution in an additive or synergistic manner.
They may comprise compounds or substances that provide a useful metabolic, physiological, prophylactic and/or ther-
apeutic effect. These may include anti-infective agents, other antimicrobially effective agents, pain relief preparations
and organic extracts. Examples of these active agents include quinine, aspirin, caffeine, glucose or other sugars,
interferons and tinctures (e.g. Echinacea).

[0072] The storage stable solution of the present invention produces a useful metabolic effect in a host animal to
which it is administered. The useful metabolic effect may comprise immune system enhancement, inhibition of, or
reduction in levels of, undesirable microorganisms, or other prophylactic or therapeutic effects such as lowering of
body temperature or lifting of depression. All of these useful effects may ultimately improve metabolic function in the
host.

[0073] By way of example, one metabolic effect which may be observed using the methods of the present invention,
and which may provide for a therapeutic effect in a host with a high fever, is a lowering of body temperature of the host.
This may be particularly important in hosts running high fevers. Another therapeutic effect which may be observed is
the amelioration of lymphatic node swelling. Amelioration of the symptoms of wart virus and chicken pox infections
have also been observed using the methods of the present invention. Anecdotal evidence from HIV and Hepatitis C
trialists also suggests utility of ethene or ethene containing solutions of the invention in alleviating depression.
[0074] In one general aspect, the present invention therefore provides a method of improving metabolic function in
a host which method involves administering to the host an effective amount of the storage stable solution of the inven-
tion.

[0075] Because of the high reactivity of ethene, it is also contemplated that the solutions of the invention may find
utility as detoxicators. However, the ethene containing solution is primarily intended for use as a tonic for human con-
sumption.

[0076] One characteristic the storage stable solution exhibits is a direct antimicrobial effect on many micro-organisms.
Therefore, in one embodiment the solution is a direct acting antimicrobial agent The utility of ethene containing liquids
as direct acting antimicrobial agents is generally demonstrated in WO 95/17214. It may therefore be used as a sterilising
agent or surfactant for any of the purposes as set out in WO 95/17214.

[0077] Hence, in a further aspect, the invention provides a method of prophylaxis and/or therapy for the. treatment
of diseases or infections in a host by exhibiting a direct antimicrobial effect, and which method comprises administering
to the host an effective amount of a storage stable solution of the invention.

[0078] Micro-organisms which have shown themselves susceptible to direct antimicrobial action by the storage stable
solution of the invention include viruses such as rhinoviruses, bacteria such as motile forms of bacillus and coccus,
and fungi such as Candida albicans.

[0079] The storage stable solution is generally contemplated for oral consumption. Once consumed, the ethene from
the solution may diffuse into the bloodstream via the intestinal tract. This may in turn stimulate the production of ethene
from food material within the tract, or may stimulate bodily production of ethene.

[0080] Itis also contemplated that the solution be formulated for administration by non-oral means such as intrave-
nous administration. It is noted that ethene is more readily soluble in ethyl alcohol. Non-oral administration may be
particularly suitable for patients who are unable to consume the solution.

[0081] Such a non-oral solution may comprise for example, ethene solubilised in deionised water and ethyl alcohol
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but not carbon dioxide. A suitable formulation may be 950 ml deionised water, plus 50 ml ethyl alcohol, in total containing
150 ml vol/vol ethene. Other suitable formulations may be readily produced by the art-skilled worker.

[0082] The storage stable solution may also be used in methods of therapy by itself or in combination and/or con-
junction with other active agents as noted above. Sequential administration of the storage stable or tonic solution and
other active agent(s) are specifically contemplated.

[0083] The solution will be administered in an amount sufficient to induce the desired metabolic, prophylactic or
therapeutic effect. In this application all measures are calculated for average adult weights of 70 kilograms. A particularly
suitable amount of solution is an amount which provides for 300 millilitres of ethene gas to be absorbed into the host
per dose per day. Lower amounts of, for example, 25 millilitres per day may also be employed. Daily dosage may be
determined according to factors such as host weight and the clinical efficacy observable from any given dose amount.
[0084] The daily amount of solution may preferably be administered once a day. However, administration may be
cumulative via multiple doses over the course of a day or even one dose over days. For example, for Glandular fever
infection, a daily dose of 1 x 300 millilitres of ethene gas given over two days may suffice.

[0085] The period of time over which the solution is administered (i.e. the number of days) will be dependent on the
nature of the effect to be achieved, or infection or disease against which prophylaxis and/or therapy is desired. Inter-
mittent dosing regimes may also be employed, for example day on day off, week on week off, or month on month off.
[0086] In any event, the dosage amount and treatment regime will be formulated to provide any desired clinical
efficacy. Variable dosage amounts and treatment regimes are therefore envisaged.

[0087] As indicated above, ethene has applications in: methods of therapy and/or prophylaxis for the treatment of
diseases or infections in a host, or improving metabolic function, other than through exerting a direct antimicrobial
effect; methods of priming and/or causing a host to mount a protective response, more particularly a protective immune
response against disease or infective micro-organisms; methods of administering ethene to a host wherein the ethene
provides an indirect sterilising or micro-organism inhibiting effect, such effect being prophylactic and/or therapeutic
and such effect being caused by host systemic factors, for example, T-lymphocytes or leukocytes, potentiated in the
host by the administration of ethene; and methods of therapy and/or prophylaxis against microbial infection in a host
which comprises the steps of:

(a) administering an effective amount of ethene to said host to potentiate and/or prime the immune system of the
host to generate a host protective immune response against said microbial infection; and

(b) administering an amount of an active agent which has a direct antimicrobial effect sufficient to sterilise or at least
inhibit the micro-organism.

[0088] The essential step of these latter aspects of the applicants invention is the administration of ethene to a host
in need of metabolic, prophylactic or therapeutic treatment. To facilitate this, the ethene may be administered in any
convenient form. Most conveniently, the ethene is administered in the form of a composition in which ethene is solu-
bilised in any suitable liquid such as water, and in particular in the form of the solution of the invention. A storage stable
solution of the present invention is particularly acceptable by reason of enhanced stability and/or purity in comparison
to a solution comprising a non-purified liquid.

[0089] The invention may be contrasted with administration directly to the host via inhalation, possibly in admixture
with another gas. A quantity of 5.6% or less of ethene in air may be used but the air may be replaced with other suitable
gases or gas such as oxygen. Any convenient route of administration may be considered, aspiration via the lungs being
one example. Absorption into the recipient may be calculated on the basis that the average maximal inhalation ab-
sorption rate for an adult human is 25 litres of ethene gas per hour and that the ventilation rate of the adult lungs is on
average 450 litres per hour. Dosage rates may therefore be readily calculated on a time/ethene concentration/ventilation
rate basis. Generally, aspiration of ethene is a less preferred method of administration than those provided by the
invention.

[0090] The ethene will be administered in an amount sufficient to induce the desired metabolic, protective orimmune
response. As noted above, in this application, all measures are calculated for average adult weights of 70 kilograms.
A particularly suitable amount is 300 millilitres of gas absorbed into the host per day, but lower amounts for example
25 millilitres per day, may be employed. Daily dosage will need determination according to factors such as host weight
and the clinical efficacy observable from any given dose amount.

[0091] The daily amount of ethene may be administered once daily and this is in fact preferred when the solution of
the present invention is used. However, the administration may be cumulative via multiple doses over the course of a
day or even one dose over days.

[0092] The period of time over which the ethene is administered (ie. the number of days) will be dependent on the
result to be achieved and/or the nature of the infection or disease against which the prophylaxis and/or therapy is
desired. With HIV/AIDS for example, a treatment regimen may suitably consist of 42 days at 300 millilitres daily and
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may or may not be followed by a period of abstinence, for example 28 days, followed by a further ethene treatment
regimen. In some circumstances, ethene may even be required to be administered daily for an indefinite period of time.
[0093] As noted above for the direct acting methods, the applicant envisages a dosage amount and a treatment
regimen will be formulated to provide any given clinical efficacy that may be desirable. Variable dosage amounts and
treatment regimens are envisaged.

[0094] The ethene can be administered as the sole active agent or in combination and/or conjunction with other
active agents. For example, in the treatment of HIV/AIDS, the administration of ethene in conjunction and/or in com-
bination with one or more agents, for example AZT having direct anti-viral activity may be synergistic and may provide
a therapeutic efficacy the sum total of which exceeds the combined sums of efficacy of the individual agents when
used in monotherapy. In these applications, the ethene may act to enhance the effect of the agent having the direct
antimicrobial activity. This enhanced effect may not only be increased antimicrobial efficacy but may include an ability
to reduce toxicity to the host of any given active (including toxic) agent, for example AZT.

[0095] The ability of reactive ethene to reduce the toxicity in a host of another active agent may arise for example,
by ethenes ability to trans-methylate methyl groups. Such a methyl group is found in the active agent AZT. Toxicity of
methyl groups may be reduced or eliminated via a molecular chain lengthening action such as ethene may provide.
[0096] As is described in more detail in the experimental section below, a particular therapy using two active agents,
ethene and AZT, whereby ethene was administered for 6 weeks followed by AZT for 8 weeks, was found to provide a
dramatic recovery in CD4 T-Cell count being a recovery over the period of time, that was well above (according to
published data) what would be expected with AZT monotherapy.

[0097] For both direct and indirect methods of prophylaxis and therapy in this invention it is anticipated that the
ethene, or ethene containing solutions may have greater efficacy if applied from the onset of infection when the micro-
organism load is low. This may be particularly the case for HIV infection where the viral load is relatively low in the
early stages, compared with terminal stages where the viral load is very high and the immune system deficient.
[0098] The prophylactic and/or therapeutic effect of ethene, in respect of the indirect methods of the invention, in the
applicants belief, arises via the ability of ethene to induce in the host, an increased production of systemic factors
involved in mounting an immune response, particularly those factors involved in mounting a humoral immune response.
An example of a cell population found to be increased is that of CD4 T-lymphocytes in humans. Other factors include
leukocytes such as basophils and neutrophils, phagocytes and enzymes such as alanine-aminotransferase.

[0099] Itis the applicant's theory that the increased production of immune cells is part of a general effect ethene has
on the host in boosting/promoting amino acid/protein synthesis (including enzymes such as alanine amino transferase).
However, the applicant is by no means bound by this theory.

[0100] Itis further proposed that microorganisms may be inhibited by the ethene reacting with ATP to deny that ATP
to the microorganism thereby interfering with replication. Again, the applicant is however in no way bound by this theory.
[0101] The invention will now be illustrated by reference to the following non-limiting examples.

Non-Limited Examples of Utility of the Invention

[0102] Three HIV+ volunteers codenamed Tom, lan and John, secretly trialed a composition comprising solubilised
ethene. The CD4 T-lymphocyte count was used as a marker, any increase in cell count or slowing of rate of loss being
evidential of utility.

[0103] The composition was prepared using sterile filtered and dechlorinated water which was then chilled to 3°C
and passed through a carbonator, containing ethene and an admixture of carbon dioxide, to effect an absorption of
ethene into the liquid of about 40% ethene gas by volume to liquid at ordinary atmospheric pressure. This composition
was then packaged into 745 millilitre bottles giving 300 millilitres of ethene per bottle vol/vol liquid.

[0104] In these Examples, cell counts are given as cells per microlitre of blood, often expressed as mms3.

Example 1

[0105] Trialist "Tom" consumed one bottle daily for four weeks during which time an apparent (3.6%) slow-down in
CD4 cell rate of decline was observed. Within 18 hours of therapy commencement, the continuous diarrhoea he suffered
ceased and the oral Candida albicans infection he had disappeared. During the therapy he gained 2 kilograms in weight
Six weeks later he undertook another two week course of consumption. During the six week interval he fell ill. During
the final two week trial, his CD4 cell count rose by 20 per mm3 and he gained a further 2 kilograms in weight. This
recovery indicated a complete reversal of CD4 cell loss into a substantial gain. During a course of AZT (Zidovudine)
of 500 milligrams daily, immediately after the final two weeks consumption of the ethene composition, his CD4 cell
count rose by a count of 210 over eight weeks, being an increase of some 150 cells over and above maximum recovery
rates generally observable with AZT monotherapy. This CD4 T-Cell recovery exceeded by 23.5% a later AZT/3TC
combination therapy he undertook.
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Example 2

[0106] Trialist"lan" consumed one bottle daily for an unbroken six week period. During this time there was no decline
in his CD4 cell count which is indicative of loss stabilisation. In the eight week period following, his CD4 cell count
increased by a count of 20. lan maintained certain life-style practices, for example smoking, that may have impaired
his recovery rate, however the utility of the invention is again demonstrated by this result.

Example 3

[0107] Trialist "John" also consumed one bottle daily for six weeks. During this period his CD4 cell count declined
from 145 to 70. His average decline in CD4 cell count for the prior 11 weeks inclusive of the 6 week therapy, was 10.9
cells per week (cpw). During this period an amelioration of his acne symptoms was observed. Continuing the daily
dosage regimen, over the next four weeks, by the end of week ten his CD4 cell count had risen to 120, a gain of 12.5
cpw and a substantial amelioration of lymphatic node swelling was apparent during medical examination (lymphatic
node swelling is a symptom of HIV infection which becomes more evident as the disease progresses). Continuing the
regimen, by week 17 week his CD4 cell count had declined to 80, a decline of 5:7 cpw. By week 26 his CD4 cell count
had declined to 40, a decline of 4.4 CD4 cpw. By week 31, his CD4 cell count had stabilised at 40, a zero loss of cpw
and he had gained 2 kilograms in weight During the subsequent 6 weeks of ethene therapy, he gained a further 3
kilograms in weight.

[0108] As of 1 May 1997, this trialist had been on daily ethene therapy for 20 months in combination with an anti-
bacterial. During this period he has had no infections, apart from his incumbent HIV, whatsoever. He had no AIDS
related events, gained weight and maintained good health. It can be seen that his rate of loss of CD4 cells substantially
declined during the therapy and indeed, the cell count substantially increased at one point

[0109] Figure 1 graphs the progress of the trialists and shows the immune response in respect of CD4 T-lymphocyte
recovery and/or a decline in loss rate as examples of the utility of the invention.

[0110] The therapies (if any) undertaken by the trialists are shown as:

EH = Solubilised Ethene, AZT = Zidovudine, 3TC = Lamivudine (ie. (2R-cis)-4-Amino-1-(2-hydroxymethyl)-1,3-oxathi-
olan-5-yl)--2(1H-pyrimidinone)

Example 4

[0111] As a further example, a trial was undertaken on a Hepatitis C (genotype unknown) sufferer. A daily dose of
230 millilitres of ethene gas was solubilised into 745 millilitres of purified water without an admixture of carbon dioxide.
[0112] The infection marker used was the Alanine-aminotransferase (ALT) count. ALT is an enzyme normally present
in serum and body tissues, especially the liver. It is released into serum as a result of tissue damage and is therefore
a good marker of hepatic cell damage (infection level) in Hepatitis infection.

[0113] During the first 18 days therapy, an amelioration of infection symptoms was observed. Bowel motions restored
to normal texture. Urine restored to normal colour, lethargy decreased and liver tissue function improved. The trialist
also reported that he experienced a significant lifting of his depression. By the end of week 4, the ALT count declined
from 242 to 218 u/l indicating a lessening of infection. From week 4 to the end of week 6, the ALT count rose from 218
to 303 u/l. Similar percentage increases in ALT count may be observed in non-infected persons administered ethene
at the same or a similar dose ratio. The ethene (or disease) stimulated synthesis of ALT appears to be an intermediate
systemic immune response. Tissues and cells subjected to damage, as in pathogenic attack, markedly increase ethene
production. From week 6 to the end of week 14 there was a substantial decline in ALT count from 303 to 93 u/l. In
weeks 14 through 16 the ALT decline flattened out, declining to 89 u/l.

[0114] Figure 2 charts the progress of the therapy in comparison to an earlier interferon therapy (9 million IlU weekly)
undertaken by the trialist. In terms of infection marker reduction, ethene in this example reduced the ALT count by 153
u/l compared to interferons 35 u/l over the same 16 week trial period. In this example, ethene provided an anti-Hepatitis
C efficacy 337% better than the interferon therapy. This example further demonstrates the utility of the invention.

Example 5

[0115] In an effort to determine what, if any, effect the invention would have on white blood cells (the immune cells)
a trialist undertook a four day course of the tonic comprising 300 millilitres of ethene solubilised into a purified liquid,
on a daily basis. Blood samples were taken immediately before and immediately after the course. Five blood samples
were taken over a period of six months to determine the volunteers ordinary average (O.A.) cell count and the normal
adult human range is also shown as cells per microlitre
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O.A. Start Finish Gain Normal | Range
(1) | 3,580 | 4,300 | 10,100 | 135% | 4,000> | 11,000

(2) | 1,940 | 2,200 | 8,800 | 300% | 2,500> | 7,500
(3) 60 100 800 700% 15> 100

(1) White Blood cells (2) Neutrophils (3) Basophils
[0116] It can been seen that there was a dramatic increase in the phagocytic cells (2) and (3).
[0117] This example further provides evidence of the utility of the invention in stimulating a protective response in vivo.

Example 6

[0118] This example demonstrates the observable effect of consumption of the tonic in lowering body temperature.
A volunteer fitted with a LCD rectal thermometer calibrated in 10ths of a degree celsius steps, consumed over 5 minutes,
745 millilitres of the tonic containing 300 millilitres of solubilised ethene gas. The volunteers temperature was stable
at 37.2°C for the 5 minutes prior to the test beginning and the room was maintained at 25°C. The following body
temperature changes were observed:

Elapsed Minutes Temperature

Start 37.2

3 37.1

12 36.9

24 37.1

35 37.2

At this point a few steps were taken to restore circulation
37 36.8

40 371

45 37.2

[0119] The temperature stabilised back to 37.2 and the volunteer consumed a further 300 millilitres of solubilised
ethene gas of the tonic.

Start 37.2
1 37.1
43 an abrupt lowering to | 36.7
45 36.9
55 an abrupt raising to 371
140 37.2

[0120] While it took only 45 minutes for body temperatures to restore after the first dose, it took 140 minutes, 211%
longer, to restore to 37.2°C after the second dose. This example demonstrates a reaction between ethene and the
energy (heat) releasing molecule Adenosine tri-phosphate (ATP). This phenomenon has been observed in actively
fermenting yeast.

Example 7

[0121] This example demonstrates that removal of impurities including ions from a suitable liquid (in this example
potable mains town supply water), provides a liquid that upon the addition of ethene, remains more chemically and
storage stable compared to the same or a similar solution prepared using the impure mains water.

[0122] In this example, high purity mains water supply water is used (the raw water) having a conductivity of 148
reciprocal M ohms cm (micromhos per centimetre) at 20 degrees celsius, a pH of 7.2 and a pH of 7.6 after carbon
dioxide removal by boiling. The conductivity indicates a high ion content whilst the pH indicates an excess of hydroxyl
ions.

[0123] 2 x 1 litre flasks containing 500 millilitres of the water (1 x boiled and 1 x not boiled) and 500 millilitres of
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technical grade ethene gas in each were vigorously shaken to solubilise the ethene and then the pH immediately
determined. A rise of 0.1 pH was observed in each.

[0124] A further flask containing 500 millilitres of the water which had been deionised and impurities removed by a
single pass distillation, giving a pH of 7.0 and a conductivity of 0.1+ or -0.1 reciprocal M ohms cm (micromhos per
centimetre), was solubilised in the same manner with 500 millilitres of ethene. An immediate reading of the pH showed
no change. This indicates a reactivity of ethene in ionised water containing impurities that is not apparent in deionised
water. After some 5 minutes, it was observed that the pH of the non-deionised samples returned to their respective
prior ethene addition pH, indicating a secondary reaction had also occurred.

Example 8

[0125] 380 litres of water direct form the mains supply was boiled to remove the impurity oxygen and carbonic acid.
The resultant pH was 7.6. 380 litres of ethene gas and 760 litres of carbon dioxide gas was solubilised into the water
using a proprietory "CEMCO" gas to liquid saturator and then the resultant solution was bottled into crown sealed
bottles using an automatic filler/capper.

[0126] On bottling (day 1), the solutions pH was 4.2 due to the formation of carbonic acid via the added carbon
dioxide and the presence of a reactant calcium hydroxide in the liquid. On day 6, the pH had dropped to its ionic
equilibrium and stabilised at 4.1. These reactions did not involve ethene. On day 12, the pH had risen to 4.2, and on
day 40, the pH had risen to 4.3. These rises in pH show a chemical instability in the solution and a continuing production
of hydroxyl ions. After 9 months storage, the pH had risen to 4.9. Given the pH buffering effect of the entrained carbonic
acid, the overall rise in pH denotes the major chemical and storage instability of the solution. A portion of the solution
was then boiled to remove the carbonic acid and the pH determined. The pH reading was 8.7 as compared to its original
carbonic acid free pH of 7.6. This overall rise of pH 1.1 indicates a large increase of hydroxyl ions in the solution during
the course of storage due to the chemical instability of the solution. It was found that in similar solutions made without
the inclusion of ethene as an ion acceptor, the pH remained very stable, rising at most by pH 0.1. It was found that if
a suitable liquid, in this instance water, was processed to remove impurities particularly ions before being used to
produce an ethene/liquid solution, that the solution so produced would remain very pH stable, rising at most over 6
months storage by pH 0.1, thus providing a more chemically and storage stable solution.

Example 9

[0127] In this example it is shown how a suitable liquid, water, may be processed to remove impurities. The water
is passed through a sand filter containing suitably graded sand, to remove suspended material such as plant matter
etc., then passed through a suitably sized and graded activated carbon filter to remove reactants such as chlorine.
The efficacy of the carbon filter should be regularly monitored with suitable reagents to ensure complete chlorine
removal from the water. Depending on the type and level of solutes in the water, sand and activated carbon filtering
may deionise the water by about pH 1.1. If any additives such as flavouring agents are added, they may be added at
this stage.

[0128] The water is then passed through a sheet or other suitable filter or filters which may or may not be positively
charged. Preferably a sequence of filters is used whereby the nominal retention rating starts at 8 microns and finishes
at 0.2 microns. On exiting these filters, the water is then passed through a mixed resin ion exchange bed to totally,
insofar as is possible, remove any remaining excess ions. Water exiting the ion exchange bed should be of neutral
pH, that is, pH 7.0. The conductivity of the water should then be less than 1 micromho per centimetre. The purity of
the water for any given conductivity will need to be determined by laboratory analysis. For example, carbonic acid
break-through may raise the conductivity of the water but appears to have little if any reactant role in ethene solutions.
The water is preferably then filtered again starting from 1.2 down to 0.2 microns.

[0129] The water is then preferably degassed to remove reactants such as oxygen and air for example. For this, on
a small scale for example, the water is transferred into a suitably sized cylindrical conical stainless steel tank fitted with
a stainless steel sintered element in its base. The tank and its contents are pressurised with nitrogen gas to 2 atmos-
pheres. Nitrogen gas is introduced into the liquid via the sintered element, to pass through the liquid as fine bubbles
which deoxygenate the liquid, then are vented to atmosphere via a pressure relief valve. The vented gas may be
recovered, purified and reused. Typically, such a method can reduce oxygen levels to 0.1 parts per million. The liquid
is then preferably sterilised with UV radiation. After this, the water is ready for the addition of ethene and/or other gases.
[0130] Using this or similar methods to produce purified and/or deionised liquids results in solutions which when
stored for 12 months have shown no statistically significant change in pH over the storage period, indicating excellent
chemical and storage stability compared to solutions produced not using the method.

11
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INDUSTRIAL APPLICABILITY

[0131] The storage stable solutions of the invention may find wide application in the inhibition or elimination of micro-
organisms in liquids. More specifically, the invention provides tonic solutions for human use. The use may be in methods
of therapy and/or prophylaxis as a directly active antimicrobial agent in the human body. Other indirect methods of
therapy and/or prophylaxis, or immune system enhancement involving the administration of ethene are also provided
for.

[0132] Itisto be understood that the scope of the invention is not restricted to the above examples and that numerous
variations and modifications may be made to those examples without departing from the scope of the invention as set
out in this specification.

Claims

1. A storage stable solution comprising ethene solubilised in a suitable aqueous liquid wherein the level of ethene in
solution does not change significantly over a period of one month.

2. A solution as claimed in claim 1 wherein the level of ethene in solution does not change significantly over a period
of six months.

3. Assolution as claimed in claim 1 wherein the level of ethene in solution does not change significantly over a period
of twelve months.

4. A solution as claimed in any one of claims 1 to 3 wherein the suitable liquid is a reactivity reduced liquid.
5. A solution as claimed in any one of claims 1 to 4 wherein the liquid is a purified liquid.
6. A storage stable solution comprising ethene solubilised in an aqueous deionised liquid.

7. A solution as claimed in claim 6 wherein the liquid has a conductivity of less than 50 reciprocal M ohms cm (mi-
cromhos/cm) at 20°C at atmospheric pressure.

8. A solution as claimed in claim 7 wherein the liquid has a conductivity of less than 15 reciprocal M ohms cm (mi-
cromhos/cm) at 20°C at atmospheric pressure.

9. A solution as claimed in claim 8 wherein the liquid has a conductivity of less than 3 reciprocal M ohms cm (micro-
mhos/cm) at 20°C atmospheric pressure.

10. A solution as claimed in claim 6 wherein the liquid has an ion content of about 500 milligrams per litre (mg/L) or
less at 10°C at atmospheric pressure.

11. A solution as claimed in claim 10 wherein the liquid has an ion content of about 14 mg/L or less at 10°C at atmos-
pheric pressure.

12. A solution as claimed in any one of claims 1 to 11 in which the ethene is combined with another gas.

13. A solution as claimed in claim 12 in which the other gas is carbon dioxide.

14. A solution as claimed in claim 13 wherein in the gas mixture the ratio of ethene to carbon dioxide is 1:2 (vol/vol).
15. A solution as claimed in any one of claims 1 to 14 wherein the liquid is water.

16. A solution as claimed in any one of claims 1 to 15 which further comprises one or more other active agents or
dietary supplements or flavouring agents.

17. A solution as claimed in any one of claims 1 to 16 which further comprises a viscosity-increasing substance.

18. A solution as claimed in any one of claims 1 to 17 which is formulated to provide 300 millilitres of ethene as an
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adult daily dose.

19. A solution as claimed in any one of claims 1 to 18, for use in the treatment of the human or animal body.

20. Use of ethene in the manufacture of a medicament for use in improving metabolic function in a host wherein the
improvement in metabolic function is achieved other than through exertion of a direct antimicrobial effect.

21. Ause as claimed in claim 20 wherein the improvement in metabolic function is enhancement of the immune system.

22. A use as claimed in claim 20 wherein the improvement in metabolic function comprises one or more of a lowering
of body temperature, lifting of depression, and reduction in lymphatic node swelling.

23. Use of ethene in the manufacture of a medicament for use in the prophylaxis and/or therapy of a disease or infection
in a host other than through exerting a direct antimicrobial effect.

24. Use of ethene in the manufacture of a medicament for use in priming and/or causing a host to mount a protective
response.

25. A use as claimed in claim 23 or 24 wherein the response is against or the disease is HIV, Hepatitis, Glandular
Fever, Cancer or Herpes simplex.

26. A use as claimed in claim 25 wherein the response is against or the disease is HIV.

27. A use as claimed in claim 24 wherein the response is an immune response.

28. A use as claimed in claim 27 wherein the immune response is a humoral immune response.

29. A use as claimed in claim 28 wherein the protective response is a healing effect in damaged tissue.

30. Use as claimed in claim 24 wherein the protective response is an increase in enzyme synthesis.

31. Use as claimed in any one of claims 20 to 30 wherein the medicament further comprises one or more other active
agents or dietary supplements.

32. Use as claimed in claim 31 wherein the active agent is selected from the group consisting of 3-'Azido-3'deoxythy-
midine, penicillin and (2R-cis)-4-Amino-1--(2 hydroxymethyl)-1,3-(oxathiolan-5-yl)-2(1H-pyrimidinone).

33. Use as claimed in any one of claims 20 to 32 wherein the medicament is formulated for administration of an adult
daily dose of 300 millilitres of ethene to said host.

34. Use as claimed in any one of claims 20 to 33 wherein the host is a human host.

35. Use as claimed in any one of claims 20 to 34, wherein the ethene is in the form of a storage stable solution as
defined in any one of claims 1 to 19.

Patentanspriiche

1. Lagerbestandige Losung, die in einer geeigneten wéassrigen Flussigkeit solubilisiertes Ethen umfasst, wobei die
Menge an Ethen in der Lésung sich tber einen Zeitraum von einem Monat hinweg nicht wesentlich verandert.

2. Loésung nach Anspruch 1, wobei die Menge an Ethen in der L6ésung sich tber einen Zeitraum von sechs Monaten
hinweg nicht wesentlich verandert.

3. Losung nach Anspruch 1, wobei die Menge an Ethen in der Lésung sich lber einen Zeitraum von zwolf Monaten
hinweg nicht wesentlich verandert.

4. Ldsung nach einem der Anspriiche 1 bis 3, wobei die geeignete Flissigkeit eine Reaktivitats-reduzierte Flussigkeit

13
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ist.
Lésung nach einem der Anspriche 1 bis 4, wobei die FlUssigkeit eine gereinigte Flissigkeit ist.
Lagerbestandige Lésung, die in einer wassrigen entionisierten Fllssigkeit solubilisiertes Ethen umfasst.

Lésung nach Anspruch 6, wobei die Flissigkeit einen Leitwert von weniger als 50 mikroSiemens/cm (micromhos/
cm) besitzt.

Lésung nach Anspruch 7, wobei die Flissigkeit einen Leitwert von weniger als 15 mikroSiemens/cm (micromhos/
cm) besitzt.

Lésung nach Anspruch 8, wobei die Flissigkeit einen Leitwert von weniger als 3 mikroSiemens/cm (micromhos/
cm) besitzt.

Lésung nach Anspruch 6, wobei die Flissigkeit einen lonengehalt von etwa 500 Milligramm pro Liter (mg/l) oder
weniger bei 10°C bei atmospharischem Druck aufweist.

Lésung nach Anspruch 10, wobei die Flissigkeit einen lonengehalt von etwa 14 mg/l oder weniger bei 10°C bei
atmosphérischem Druck aufweist.

Lésung nach einem der Anspriiche 1 bis 11, worin das Ethen mit einem anderen Gas kombiniert ist.

Lésung nach Anspruch 12, worin das andere Gas Kohlendioxid ist.

Lésung nach Anspruch 13, wobei im Gasgemisch das Verhaltnis von Ethen zu Kohlendioxid 1:2 (Vol/Vol) betragt.
Lésung nach einem der Anspriiche 1 bis 14, wobei die Flissigkeit Wasser ist.

Lésung nach einem der Anspriiche 1 bis 15, welche auRerdem ein oder mehrere andere Wirkstoffe oder Nah-
rungserganzungsstoffe oder Geschmacksstoffe umfasst.

Lésung nach einem der Anspriiche 1 bis 16, welche aulRerdem eine Viskositatserhéhende Substanz umfasst.

Lésung nach einen der Anspriiche 1 bis 17, welche zur Bereitstellung von 300 Milliliter Ethen als einer taglichen
Dosis fiir Erwachsene formuliert ist.

Lésung nach einem der Anspriiche 1 bis 18, zur Anwendung in der Behandlung des menschlichen oder tierischen
Korpers.

Verwendung von Ethen in der Herstellung eines Medikaments zur Anwendung beim Verbessern der Stoffwech-
selfunktion bei einem Wirt; wobei die Verbesserung der Stoffwechselfunktion anders als durch Erzielen einer di-
rekten antimikrobiellen Wirkung erreicht wird.

Verwendung nach Anspruch 20, wobei die Verbesserung der Stoffwechselfunktion eine Starkung des Immunsy-
stems ist.

Anwendung nach Anspruch 20, wobei die Verbesserung der Stoffwechselfunktion eines oder mehreres von einer
Senkung der Kdrpertemperatur, Hebung von Depressionen und Verminderung von Lymphknotenschwellungen
umfasst.

Verwendung von Ethen in der Herstellung eines Medikaments zur Anwendung in der Prophylaxe und/oder Therapie
einer Erkrankung oder Infektion bei einem Wirt auf andere Weise als durch Erzielen einer direkten antimikrobiellen

Wirkung.

Verwendung von Ethen in der Herstellung eines Medikaments zur Anwendung beim Priming und/oder Bewirken,
dass ein Wirt eine Schutzreaktion hervorbringt.
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Verwendung nach Anspruch 23 oder 24, wobei die Reaktion gerichtet ist gegen oder die Erkrankung HIV, Hepatitis,
Pfeiffersches Driisenfieber, Krebs oder Herpes simplex ist.

Verwendung nach Anspruch 25, wobei die Reaktion gerichtet ist gegen oder die Erkrankung HIV ist.
Verwendung nach Anspruch 24, wobei die Reaktion eine Immunreaktion ist.

Verwendung nach Anspruch 27, wobei die Immunreaktion eine humorale Immunreaktion ist.

Verwendung nach Anspruch 28, wobei die Schutzreaktion eine Heilwirkung bei geschadigtem Gewebe ist.
Verwendung nach Anspruch 24, wobei die Schutzreaktion eine Erhdhung der Enzym-Synthese ist.

Verwendung nach einem der Anspriiche 20 bis 30, wobei das Medikament auRerdem einen oder mehrere weitere
Wirkstoffe oder Nahrungserganzungsstoffe umfasst.

Verwendung nach Anspruch 31, wobei der Wirkstoff gewahlt ist aus der Gruppe, bestehend aus 3'-Azido-3'-des-
oxythymidin, Penicillin und (2R-cis)-4-Amino-1-(2-hydroxymethyl)-1,3-(oxathiolan-5-yl)-2-(1 H-pyrimidinon).

Verwendung nach einem der Anspriiche 20 bis 32, wobei das Medikament zur Verabreichung einer adulten tag-
lichen Dosis von 300 Milliliter Ethen an den Wirt formuliert ist.

Verwendung nach einem der Anspriiche 20 bis 33, wobei der Wirt ein menschlicher Wirt ist.

Verwendung nach einem der Anspriiche 20 bis 34, wobei das Ethen in Form einer lagerbestandigen Lésung, wie
in einem der Anspriiche 1 bis 19 definiert, vorliegt.

Revendications

10.

Solution a conservation stable comprenant de I'éthéne solubilisé dans un liquide aqueux approprié dans laquelle
le taux d'éthéne en solution ne change pas significativement sur une période d'un mois.

Solution telle que revendiquée dans la revendication 1, dans laquelle le taux d'éthéne en solution ne change pas
significativement sur une période de six mois.

Solution telle que revendiquée dans la revendication 1, dans laquelle le taux d'éthene en solution ne change pas
significativement sur une période de douze mois.

Solution telle que revendiquée dans I'une quelconque des revendications 1 a 3, dans laquelle le liquide approprié
est un liquide a réactivité réduite.

Solution telle que revendiquée dans l'une quelconque des revendications 1 a 4, dans laquelle le liquide est un
liquide purifié.

Solution a conservation stable comprenant de I'éthéne solubilisé dans un liquide aqueux désionisé.

Solution telle que revendiquée dans la revendication 6, dans laquelle le liquide a une conductivité de moins de 50
inverse de pohms cm (micromhos par centimétre) a 20°C et a pression atmosphérique.

Solution telle que revendiquée dans la revendication 7, dans laquelle le liquide a une conductivité de moins de 15
inverse de pohms cm (micromhos par centimeétre) a 20°C et a pression atmosphérique.

Solution telle que revendiquée dans la revendication 8, dans laquelle le liquide a une conductivité de moins de 3
inverse de pohms cm (micromhos par centimétre) a 20°C et a pression atmosphérique.

Solution telle que revendiquée dans la revendication 6, dans laquelle le liquide a une teneur en ions d'environ 500
milligrammes par litre (mg/I) ou moins a 10°C a pression atmosphérique.
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Solution telle que revendiquée dans la revendication 10, dans laquelle le liquide a une teneur en ions d'environ
14 mg/l ou moins a 10°C a pression atmosphérique.

Solution telle que revendiquée dans I'une quelconque des revendications 1 a 11, dans laquelle I'éthéne est combiné
avec un autre gaz.

Solution telle que revendiquée dans la revendication 12, dans laquelle I'autre gaz est le dioxyde de carbone.

Solution telle que revendiquée dans la revendication 13, dans laquelle dans le mélange de gaz le rapport éthéne
sur dioxyde de carbone est 1 : 2 (vol/vol).

Solution telle que revendiquée dans I'une quelconque des revendications 1 a 14, dans laquelle le liquide est I'eau.

Solution telle que revendiquée dans I'une quelconque des revendications 1 a 15 qui comprend en outre un ou
plusieurs autres agents actifs ou compléments alimentaires ou agents aromatisants.

Solution telle que revendiquée dans I'une quelconque des revendications 1 a 16 qui comprend en outre une subs-
tance augmentant la viscosité.

Solution telle que revendiquée dans I'une quelconque des revendications 1 a 17 qui est formulée pour fournir 300
millilitres d'éthéne en tant que dose quotidienne pour adulte.

Solution telle que revendiquée dans I'une quelconque des revendications 1 a 18, pour une utilisation dans le
traitement du corps humain ou animal.

Utilisation d'éthéne dans la fabrication d'un médicament destiné a étre utiliser pour améliorer une fonction méta-
bolique d'un héte, dans laquelle I'amélioration de la fonction métabolique est obtenue autrement qu'en exergant

un effet antimicrobien direct.

Utilisation telle que revendiquée dans la revendication 20, dans laquelle I'amélioration de la fonction métabolique
est une stimulation du systéeme immunitaire.

Utilisation telle que revendiquée dans la revendication 20, dans laquelle I'amélioration de la fonction métabolique
comprend une ou plusieurs parmi une diminution de la température du corps, une levée de dépression et une
réduction du gonflement des ganglions lymphatiques.

Utilisation d'éthene dans la fabrication d'un médicament destiné a étre utilisé dans le traitement prophylactique
et/ou thérapeutique d'une maladie ou d'une infection d'un héte autrement qu'en exercant un effet antimicrobien

direct.

Utilisation d'éthéne dans la fabrication d'un médicament destiné a étre utilisé pour amorcer et/ou provoquer un
héte a développer une réponse protectrice.

Utilisation telle que revendiquée dans la revendication 23 ou 24, dans laquelle la réponse est dirigée contre ou la
maladie est le VIH, I'hépatite, la mononucléose infectieuse, le cancer ou I'herpes simplex.

Utilisation telle que revendiquée dans la revendication 25, dans laquelle la réponse est dirigée contre ou la maladie
est le VIH.

Utilisation telle que revendiquée dans la revendication 24, dans laquelle la réponse est une réponse immunitaire.

Utilisation telle que revendiquée dans la revendication 27, dans laquelle la réponse immunitaire est une réponse
immunitaire humorale.

Utilisation telle que revendiquée dans la revendication 28, dans laquelle la réponse protectrice est un effet de
guérison d'un tissu endommagé.

Utilisation telle que revendiquée dans la revendication 24, dans laquelle la réponse protectrice est une augmen-
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tation de la synthése enzymatique.

Utilisation telle que revendiquée dans l'une quelconque des revendications 20 a 30, dans laquelle le médicament
comprend en outre un ou plusieurs autres agents actifs ou compléments alimentaires.

Utilisation telle que revendiquée dans la revendication 31, dans laquelle I'agent actif est choisi dans le groupe
constitué de la 3'-azido-3'-désoxythymidine, pénicilline et (2R-cis)-4-amino-1-(2-hydroxyméthyl)-1,3-(oxathiolan-
5-yl)-2-(1H-pyrimidinone).

Utilisation telle que revendiquée dans I'une quelconque des revendications 20 a 32, dans laquelle le médicament
est formulé pour une administration d'une dose quotidienne pour adulte de 300 millilitres d'éthene audit héte.

Utilisation telle que revendiquée dans I'une quelconque des revendications 20 a 33, dans laquelle I'h6te est un
héte humain.

Utilisation telle que revendiquée dans l'une quelconque des revendications 20 a 34, dans laquelle I'éthéne est

sous la forme d'une solution a conservation stable telle que définie dans I'une quelconque des revendications 1
a19.
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