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COMMONWEALTH OF AUSTRALIA 
PATENTS ACT 1952 

COMPLETE SPECIFICATION

NAME & ADDRESS
OF APPLICANT:

Marc Yves Franck Clement Shelly 
1, Cour de Rohan 
Paris 75006 
France

NAME(S) OF INVENTOR(S):

Marc Yves Franck Clement SHELLY

ADDRESS FOR SERVICE:

DAVIES & CULLISON
Patent Attorneys
1 Little Collins Street, Melbourne, 3000.

COMPLETE SPECIFICATION FOR THE INVENTION ENTITLED:

Utilization of morphine antagonists in the preparation of drugs having an 
immunomodulator and antiviral effect, particularly for treating acquired 
immunodeficiency states

The following statement is a full description of this invention, including the best method of 
performing it known to me/us:-



The object of this invention is the use of morphine 
antagonists in the preparation of drugs producing, an 
immunomodulator and antiviral effect, intended for treating 
acquired immunodeficiency states, and in particular, infections 
caused by the HIV virus (Human Immunodeficiency Virus).

It is well-known that immunodeficiency conditions are 
characterized especially by a pronounced depression of immune- 
system defenses acting through cell intervention. Proposals have 
already been made to treat these conditions using a wide variety 
of agents or therapeutic techniques capable of stimulating 
cellular immunity by means of various mechanisms.

The conventional immunostimulation approach is actually 
based on the hypothesis that depressed immune-system functions in 
these pathological states must be activated using general 
transmitter substances for communication between immunocompetent 
cells. These transmitting substances, which possess no narrow 
physiopathological specificity,„prove to be generally unsuitable 
in this indication, and their undesirable side effects most often 
cause abandonment of their use.

The observed failures of conventional immunostimulants do 
not really surprise the specialists, who are acquainted with both 
the wide variety of immune-system defense mechanisms and the
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complex, numerous, and as-yet unexplained interactions between 
these various mechanisms. The notion of an . immunostimulant 
actually embraces substances producing very diverse, and indeed 
even opposing, effects on some categories of immunocompetent 
cells. For this reason, specialists often prefer to call these 
substances immunomodulator agents.

Immunologists are well are that the in vitro, or even in 
vivo study (which, in any event, necessarily remains fragmentary) 
of the action produced by potential immunomodulating agents on 
the various immunocompetent cells, prevents them from 
anticipating the nature of the total effect of these agents on 
patients already presenting with immune-system dysfunctions. 
This situation is, of course, even truer when one considers the 
treatment of persons suffering from acquired immunodeficiency 
syndromes caused by infection with the HIV virus, given the many 
failures already observed in this area.

Furthermore, the use, particularly in regard to HIV 
infection, of antiviral substances such as viral replication 
inhibitors, e.g., azidothymidine (AZT), is already well-kncwn. 
However, because of major toxic effects, the risks associated 
with this drug, especially for immunodepressed subjects, restrict 
its use to serious cases of infection which threaten the 
prognosis for survival (see, for example, Example D, INGRAND, 
"Medecine et Maladies infectieuses" ("Medecine and infectious 
Diseases"), November 1937, Volume 17, N“ 11 bis, page 672).
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It has now been discovered, surprisingly, that morphine 
antagonists, which are in particular endowed with, an affinity for 
mu-receptors of opioids, make it possible to styrengthen the 
immune-system, cell-mediating defenses of patients suffering from 
acquired immunodeficiency states, and especially of subjects 
infected with HIV. These antagonists possess, furthermore, an 
intrinsic antiviral action, especially against the HIV.

The fortuitous observation of a marked clinical improvement 
in a number of HIV-infected subjects, former drug addicts 
undergoing treatment with Naltrexone as a support treatment 
following withdrawal, led the applicant, first, to study more in 
depth the action of this drug on the strengthening of immune- 
system, cell-mediated defenses and its possible antiviral action, 
and second, to find out whether the same beneficial effects could 
be observed using other morphine antagonists.

It is well known that morphine and some opioids possess a 
strong linking affinity for mu-receptors, and secondarily for the 
kappa-receptors found on some nerve cells. It is also known that 
mu-receptors are also found on some immunocompetent cells. Other 
endogenous opioids, especially.. Met-enkephalin, activate the so-
called delta-receptors, which, once again, are also found both on 
nerve cells and on some immunocompetent cells.

It is now known that the activation of opioid receptors 
(currently called mu-receptors) by morphine and some exogenous 
opiates produces an immunodepressive effect, and that the
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activation of other receptors (currently termed delta-receptors), 
especially by Met-enkephalin, produces an· immunostemulating 
effect (see, for example, WYBRAN et al., Journal of Immunology. 
123(3), 1068, 1979).

Although the applicant does not consider himself bound by 
this hypothesis, the immune-system stimulation effect and the 
antiviral actions observed clinically with Naltrexone can be 
explained schematically by supposing that opiate-containing 
factors (alkaloids) and/or opioids (peptides) not yet identified 
produce an immunodepressive, infection-promoting effect mediated 
by the activation of the morphine-like mu-receptors and, 
secondarily, of the kappa-receptors, and that Naltrexone is 
antagonistic to this dual effect.

To verify the validity of this hypothesis, the applicant 
studied the effect of beta-endorphin fragment 1-27. It is known 
that beta-endorphin, a peptide composed of 31 units of amino 
acids, has the capacity to activate the mu- and delta-receptors 
simultaneously, the. morphinomimetic effect linked to the 
stimulation of the mu-receptor predominating, however (see 
Example LOH et al., Proceedings of the National Academy of 
Sciences (USA), 73, 2895 (1976).

It is also known that beta-endorphin fragment 1-27, which is 
one of the products of degradation of beta-endorphin in the 
organism, possesses an effect antagonistic to the beta-endorphin 
effect as regards the mu-receptor (see, for example, HAMMONDS et

/ V
I "U Ύ\

(ft

4

Al©
.<%v>



—>4

al., Proceedings of the National Academy of Sciences (USA), 81. 
1389 (1984). ·. .

Now, the applicant observed that beta-endorphin fragment 1- 
27, like Naltrexone, makes it possible to strengthen the cell- 
mediated, immune-system defenses while at the same time producing 
an intrinsic antiviral effect. This observation is therefore 
compatible with the hypothesis put forth above.

Other, possibly complementary hypotheses may be formulated. 
For example, the occupation of mu sites by Naltrexone or fragment 
1-27 may promote the occupation and activation of delta-receptors 
by beta-endorphin.

It is also possible that Naltrexone protects and even 
promotes the release of endogenous enkephalins by attaching 
itself to the presynaptic autoreceptors capable of inhibiting 
this release.

An intrinsic antiviral effect has also been observed in
cases of HIV infection.

Indeed, in the patients mentioned above who underwent 
treatment with Naltrexone, a noticeable improvement in the 
following clinical symptoms, was observed: fever, general 
discomfort, and night sweats, as well as restoration of appetite 
and weight gain. It is known that these symptoms, whose 
disappearance or improvement is observed here, typify viral 
replication (see, for example, R. Yarchaon et al., in AIDS: 
Modern Concepts and Therapeutic Challenges. S. Broder, ed.,
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Marcel Dekker, Inc., p. 343 (1987).
The antiviral effect observed, in cases, of HIV infection 

using Naltrexone may be explained schematically, for example, by 
forming the hypothesis that some viral proteins in acquired 
immunodeficiency states behave as do morphinomimetic substances, 
either directly or through the mediation of endogenous 
substrates.

It should be noted that, in contradistinction to 
conventional treatments, the invention treatment using morphine 
antagonists amounts to the production, first, of an 
immunomodulator effect, net by stimulating generally immune- 
system defenses, but by inhibiting an immunosuppressive effect 
specific to the disease, and second, an antiviral activity. In 
this particular case, the therapeutic distinction between these 
two immunomodulator and antiviral effects may no longer be drawn, 
since the morphine antagonists possess a dual pharmacological 
capability.

The totality of the observations made regarding the effects 
of Naltrexone and of beta-endorphin fragment 1-27 makes it 
possible, therefore, to recommend the use of morphine antagonists 
in the treatment of acquired immunodeficiency states, and, in. 

particular, of HIV infection.
The object of the present invention consists, therefore, of 

morphine antagonists, especially in their interactions with the 
mu-receptor, like the active ingredients in the preparation of an
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inununomodulator and/or antiviral drug intended for the treatment 
of acquired immunodeficiency states, and especially of HIV 
infections.

Among the morphine antagonists which may be used according 
to the invention, Naltrexone and its structural counterparts 
(such as beta-Chlornaltrexamine, Nalmephene, Naloxazone, 
Naltrexonazine, etc., as well as their derivatives, including 
acceptable pharmaceutical salts, and especially their 
chlorhydrates, citrates, sulfates, etc., and the corresponding N- 
quaternary derivatives) may be mentioned. N-quaternary 
derivatives are, for example, quaternized by means of alkylation 
of these compounds with a lower alkyl group containing, for 
example, from 1 to 4 carbon atoms. These derivatives are 
conventionally prepared. Naltrexone is currently preferred, 
because its safety in use has already been demonstrated during 
the support treatment of opiate-dependent drug addicts following 
the withdrawal period, as recommended in US Patent N* 3.332 950. 
The long-term use of Naltrexone actually produces no major 
undesirable effects, and is characterized by the absence of 
habit-forming conditions and- by a high tolerance to the 
recommended dosages. A further advantage of Naltrexone is its 
ability to be administered orally and to easily penetrate the 
blood-brain barrier.

In some cases, preference may be given to the use of 
strictly peripherally-acting drugs which do not penetrate the
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blood-brain barrier, as is the case with N-quaternized 
derivatives of Naltrexone and its counterparts, for example a 
halide such as the N-methyl Naltrexone bromide.

It will be recalled that Naltrexone is the 17- 
(cyclopropylmethyl) -4,5-epoxy-3,14-dihydroximorphinane-6-one..

Among the morphine antagonists which may be used according 
to the invention, we may also mention the beta-endorphin fragment 
1-27, and, more generally, peptides containing from 6 to 30 units 
of amino acids and whose C-terminal end incorporates the minimum 
sequence of formula I or II:

..-Ile-Ile-Lys“Asn-Ala-His-C02H (I)

..-Ile-Ile~Lys-Asn-Ala-Try-CO2H (II)

which is responsible for attachment to the mu-receptors. We may 
also include the derivatives and analogues of these peptides 
containing modifications intended, for example, to avoid “heir 
rapid degradation by peptidases or to promote their penetration 
through the blood-brain barrier.

These peptides are prepared conventionally, either by the 
degradation of natural peptides or by synthesis or hemisynthesis. 
Similarly, the preparation of derivatives of these peptides (not 
easily degradable), which involves, for example, insertions of N- 
methylated or configuration D amino acids, or of other synthetic 
amino acid derivatives, is carried out using well-known
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procedures (see, for example, B. Rajashekhar et al., Journal of 
Biological Chemistry; 261 (29), 13617 (1986). ·.

Hammonds et al, in the article cited, have described the 
antagonistic action of morphine for beta-endorphin 1~27.

Morphine antagonists also include deacetylated alpha- 
melanotropine (also called alpha-MSH); or some ACTH fragments not 
producing corticotropic activity, such as fragments 1-16, 5-16, 
5-14 and D-Phe-ACTH 4-10 ("Phe" represents phenylalanine) (see 
Gispen, European Journal of Pharmacology, 39.393-397 (1976).

The preparation of drugs containing a morphine antagonist is 
carried out in a conventional manner. For example, the active 
ingredient is mixed with a suitable pharmaceutical diluting 
agent, vehicle, admixture, or excipient allowing oral, rectal, 
vaginal, or parenteral (including subcutaneous, intravenous, 
endonasal or intrathecal) administration of the drug.

The proportion of the active ingredient present in these 
drugs is normally 0.05 to 50% by weight.

Oral administration is generally reserved for non-peptide- 
containing ingredients, and endonasal administration, for 
peptide-containing ingredients- Intrathecal administration may 
be used for both types of active ingredients, and may require, if 
necessary, a constant- or variable-flow, continuous or 
discontinuous ad hoc perfusion apparatus.

The pharmaceutical embodiments which may be used are, in 
particular, the following; coated or uncoated tablets, pills,
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capsules, divisible tablets, tablets with a protective coating, 
time-release tablets, microcapsules having an enteric coating, 
soft capsules, capsules, pills, cachets, injectable aqueous 
solutions, solutions used as nasal sprays, suppositories, 
capsules for gynecological use, and drinkable solutions, syrups, 
or suspensions, or freeze-dried preparations that can be 
reconstituted at the time of use to make up injectable solutions.

Dosages prescribed for drugs producing an immunomodulator 
and/or anitviral effect according to the invention vary based on 
the mode of administration, the frequency of treatment, the phase 
of the disease, the age and weight of the patient, and the 
particular reaction of the patient.

In general, from 0.02 to 2 mg of active ingredient are 
administered per kg of body weight per day.

As regards Naltrexone and its derivatives and structural 
analogues, the daily average oral dose is normally 3 0 to 70 mg 
(and especially 50 mg) of active ingredient per day for an adult, 
taken once or several times. The dosage is preferably increased 
gradually. For example, the oral dose is from 5 to 10 mg the 
first day, 20 mg the second day., from 25 to 30 mg the third day, 
etc., up to the desired daily dosage. In cases of drug-addiction, 
to exogenous opiates, these drugs will preferably be administered 
only after the patient has has ceased using the opiate for 7-10 
days.

z X»''.
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In the cases of patients who react only minimally to these 
drugs, higher doses may be administered for, a limited period, 
e.g., doses of from 150 to 500 mg of active ingredient per day 
for an adult.

When using peptide-containing derivatives as active 
ingredients according to the invention, from 0.02 to 0.1 mg per 
kg per day for an adult is generally administered parenterally, 
especially subcutaneously, endonasally, or intrathecally.

Reduced dosages are used for intrathecal administration; 
e.g., 0.05 to 0.1 mg/kg of active ingredient per day, whether 
peptide-containing or non-peptide-containing.

The drugs described above may be administered, for example, 
to subjects suffering from acquired immune deficiencies, 
especially in cases of HIV infection, from immunodepressive 
states, including those associated with pregnancy, and from 
diseases having an auto-immune component. Administration to 
pregnant women is not counterindicated, since the active 
ingredients used produce no teratogenic effect.

Drugs according to the invention may be used in the 
treatment of infections caused by opportunistic viruses (for 
example, herpes, Epstein-Barr, cytomegalovirus, papillomavirus, 
etc.).

An initial 1-3-month treatment period is normally 
recommended. This period may be extended based on clinical 
assessment. During treatment with Naltrexone or its analogues
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and derivatives, the regular monitoring of serum transaminases is 
recommended to monitor hepatic tolerance. ·,

These drugs producing an Immunomodulator and/or antiviral 
effect may, in accordance with the invention, be used in 
combination with other antiviral or antimitotic chemotherapies, 
as required.

They may also be used in combination with substances that 
potentiate the action of endogenous opioids producing an 
immunostimulating effect, such as Met-enkephalin, a ligand of 
delta-receptors. These potentiating substances include zinc (in 
the form of acetate, orotate, or any other acceptable 
pharmaceutical salt) , at a dosage, for example^ of 20 to 50 mg 
per day for an adult, taken orally), or enkephalinase inhibitors. 
They may also be associated with aminopeptidase inhibitors, with 
beta-endorphin-release inhibitors such as dopamine, L-dopa, 
bromocriptin (dopaminergic antagonist), or peripheral and central 
receptor antagonists of benzodiazepines, especially triazola-ted 
derivatives.

Oral compounds containing zinc will also preferably contain 
a sufficient quantity of lactose, for example 75-90 my per unit 
dose, to promote the digestive absorption of the zinc.

Certain nutriments promoting the immune response, such as 
selenium, vitamins E and C, the B vitamins, especially B6 and 
B12, folates, or certain polyunsatured fatty acids may, 
furthermore, be incorporated into drugs producing the
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immunomodulacor and antiviral effect according to the invention.

Another object of the invention, as regards, immunomodulator 
and/or anitviral drugs, includes peptides selected from among 
those containing from 6 to 30 amino acids, whose C-terminal end 
has the minimum sequence of formula I or II (given above) , or the 
deacetylated alpha-MSH and ACTH fragments mentioned above, as 
well as the analogues or derivatives of these peptides. These 
drugs contain the active ingredient in combination with a 
suitable pharmaceutical vehicle, excipient or diluting agent, in 
addition to the active ingredient present, for example, in the 
proportion of from 0.05 to 50% by weight.

A further object of the invention is a method of treatment 
of acquired immune-deficiency states, especially HIV infection. 
This treatment is characterized by the fact that the patient 
receives an effective quantity of at least one immunomodulator 
and/or antiviral drug, such as one described above.

The following examples illustrate the invention without 

restricting its scope.

Examples of Pharmaceutical Compounds 
In a preparation intended for oral administration, such as a

tablet, the active ingredient, such as Naltrexone, for example in 
a 50-mg dose per administered unit, is combined with lactose and.
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an inert, non-toxic, pharmaceutically acceptable vehicle given by

. ·'· ? ·"

mouth, such as pharmaceutical quality starch. ·, .

Suitable binding agents, lubricants, decomposition and 

coloring agents may also be incorporated.

Non-restrictive examples of bonding agents include starch, 

gelatin, cellulose, lactose, and waxes.

A non-restrictive example of a lubricant to be used in the 

dose-measured forms is stearic acid.

Suitable decomposition agents include, for example, starch

and cellulose.

If desired, a pharmaceutically acceptable, conventional 

coloring agent may also be added, such as azorubine, quinoline 

yellow, or indigotin. ·

Finally, a coating or varnishing may be provided.

The single tablets may contain solely the active ingredient 

mentioned above, combined or mixed with a pharmaceutically- 

acceptable, inert, non-toxic vehicle or excipient; administration 

of dosages may also be in the form of so-called biphasic tablets, 

in which a suitable coating such as a natural polymer like 

gelatin, or a fatty glycerol ester such as precirol, separate, 

while maintaining stability, the active ingredient from the zinc 

acetate and the lactose, after the varnishing of this first core? 

finally, there are so-called "three-layer" tablets produced using 

conventional industry techniques.
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Parenteral administration requires the preparation of 

isotonic aqueous solutions, possibly with a preservative. 

Freeze-dried compounds based on aqueous solutions, generally 1

containing a lyophilization additive such as mannitol, lactose, |

or similar substance, may be prepared. These lyophilized. ;

I
compounds are reconstituted when administered as injectable or J

sprayable solutions. Injectable solutions in the form of i

lyophilized solutions or powders may contain a zinc salt.

EXAMPLE 1
Tablets having the following composition are prepared 

convent iona11y:

mgZfeablet

- Naltrexone (chlorhydrate).......................

- lactose ..................................................................................................

- starch.................................... .... ......................................................... .... ....

- sodium stearate......................................... ....

- stearic acid...........................................................-.

50

85

40

2

5

One tablet is given daily. Tablets containing measured 

doses of 10, 20, 30 and 40 mg of active ingredient are made using 

a similar method.
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EXAMPLE 2 ., .

So-called biphasic tablets are made according to standard

methods; they are composed of an initial core separating, while 

maintaining stability, the active ingredient from the zinc 

acetate and the lactose by means of a dry coating formed using 

precirol as a binding agent, followed by suitable varnishing.

mq/tablet

- Naltrexone (chlorhydrate)............................ 50

- precirol.................................................................................................  4

- zinc acetate...................................................................................... 45

- lactose................................................................................  85

- starch.................     15
ί

- magnesium stearate ............................................  5

- stearic acid...................................................................................... 2

One tablet per day is administered to adults.

EXAMPLE 3

Using standard methods, so-called biphasic tablets are made 

in which a first core separates, while maintaining stability, the 

active ingredient from the zinc acetate and the lactose, by means 

of a dry coating formed using gelatin, followed by a suitable 

varnishing:

/
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mg/tablet

- Naltrexone (chlorhydrate)....... 50

- gelatin.. .... .........................................................................   5

- zinc acetate.....................................................   45

lactose.....................................................   85

~ starch.................................................................................................  15

- magnesium stearate.......................................................... 5

- stearic acid..........................................................................  2

Adults take one tablet daily.

EXAMPLE 4i INJECTABLE SOLUTION
The composition of this solution for 1 cm3, is as follows:

- Naltrexone (chlorhydrate).................................... 0.5 mg

- Sodium chloride............................................................................................. 9 mg

~ Methyl parabenzoate............................................................................... 1.5 mg

- Propyl parabenzoate.......................................................................... .... 0.1 rag

- Apyrogenic distilled water, qsp........................ 1 cm3

This solution is divided into ampoules containing either 2 

cm3 ou 5 cm3. _

EXAMPLE 5: LYOPHILIZED COMPOSITION
This composition contains:

- Beta-endorphin 1-27............................................................. .... 0.3 mg

- lactose.................................................. ................................................... 30 mg

17



An injectable solution is obtained by dissolving this 

mixture in 3 cm3 of a sterile, apyrogenic aqueous solution 

containing 0.9% NaCl.

EXAMPLE 6: AQUEOUS SOLUTION FOR NASAL SPRAYS
Composition:

- Beta-endorphin 1-27........................................................................... .... 30 mg

- Excipient (anhydrous disodium phosphate,

sodium chloride, sorbitol, glycerol, 

preservatives, distilled water) qsp........................... io ml.

Approximately 0.1 ml is sprayed in each nostril 4 to 6 times 

daily.

Λ
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I

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS.

1. Use of morphine antagonists possessing an affinity for 
mu-receptors or for mu- and kappa-receptors, as active 
ingredients in the preparation of an immunomodulator and/or 
antiviral drug for treatment of acquired cellular-immunity 
deficiencies.

2. Use according to claim 1 in the preparation of a drug for 
treatment of HIV infections.

3. Use according to either of the preceding claims, wherein 
said antagonist is chosen from among Naltrexone, beta- 
chlornaltrexamine, Nalmephene, Naltrexonazine, and Naloxazone, as 
well as their pharmaceutically-acceptable salts and corresponding 
N-quaternary derivatives.

4. Use according to claim 3, wherein the N-"quaternary 
derivatives are quaternized with a d/ewe-i- alkyl group.

5. Use according to either of claims 1 and 2, wherein said 
antagonist is a peptide containing 6 to 3 0 amino acid units and 
whose C-terminal end contains the minimum sequence of formula I 
or II:

- Ile-Ile-Lys-Asn-Ala-His-CO2H (I)
- Ile-Ile-Lys-Asn-Ala-Tyr-CO2H (II) ,

-/.
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N-methylated or configuration D amino acid analogues of 
these peptides.

6. Use according to claim 5, wherein said peptide is 
beta-endorphin fragment 1-27.

7. Use according to either of claims 1 and 2, wherein 
said antagonist is deacetylated alpha-melanotropine.

44
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8. Use according to either of claims 1 Or 2, where said 
ACTH antagonist is selected from among ACTH fragments, 
1-16, 5-16, 5-14, and D-Phe-ACTH 4-10.

9. Use according to any of the preceding claims, 
wherein said drug is intended for administration in 
association with a pharmaceutically-acceptable zinc salt.

10. Method of treatment of acquired cellular-immunity 
deficiencies, wherein a patient is given an effective 
quantity of an immunomodulator and/or antiviral drug as 
described in any of claims 1 through 9.

11. Method of treatment according to claim 10, wherein 
said patient suffers from an HIV infection.

12. A method of treatment according to claim 10 or a use 
according to claim 1, substantially as hereinbefore 
described with reference to the Examples.

• 4

4

4 4
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DATED this 26th day of February, 1991.

MARC YVES FRANCK CLEMENT SHELLY 
By His Patent Attorneys 
DAVIES & COLLISON
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