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ABSTRACT

The medicament for therapeutic and/or prophylactic treatment of the present
invention has a suppressing action on the retinal degeneration induced by transient
retinal ischemia, which is verified by the results for suppressing effect on retinal
degeneration in transient retinal ischemia eye. Therefore, the medicament of the

present invention has a therapeutic and/or prophylactic effectiveness on diseases in

optic nerve and the like.
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SPECIFICATION

AGENT FOR THERAPEUTIC TREATMENT OF
OPTIC NERVE DISEASES AND THE LIKE

Technical Field

The present invention relates to a medicament which comprises
3-methyl-1-phenyl-2-pyrazolin-5-one or a pharmaceutically acceptable salt thereof as
an active ingredient and which is used for therapeutic treatment and/or prophylactic
treatment of diseases in optic nerve as well as a) retinal circulatory disorders caused
by retinal vein occlusion and the like, b) retinal circulatory disorders caused by retinal
artery occlusion and the like, c) retinal disorders caused by surgery, trauma and the
like, d) retinal disorders caused by virus, bacteria, fungi and the like, e) macular
diseases such as age-related macular degeneration, f) retinal degenerative diseases
such as retinitis pigmentosa, g) retinal detachment and h) retinal disorders caused by

drugs toxic to the retina such as phenothiazine.

Background Art

As for neural cell death and neuroprotection in the ophthalmological field,
recent studies have revealed that neural cell death occurs in many diseases in optic
nerve. Although a mechanism for inducing the neural cell death in diseases of optic
nerve has not yet been fully elucidated, retinal ischemia is considered to be one of
factors. Ischemia is defined as a lack or an insufficiency of blood circulation in tissues,
and anoxemia caused by reduction of ocular blood flow due to increased intraocular
pressure (IOP) is considered to play an important role in degeneration of optic nerve.
On the basis of these findings, the IOP is lowered by drug therapy or surgery in
current glaucoma treatment. Although its effectiveness has been proved by many
studies, there are many clinical cases where IOP cannot be lowered sufficiently or
those where lowering of IOP is ineffective. From a long-term viewpoint, there is a
risk that patients may go blind at a considerable rate despite the therapeutic
treatment. Under the circumstances, for therapeutic treatment of glaucoma,
establishment of a therapeutic strategy is also desired in which direct neuroprotection

for an optic nerve is seriously considered from a viewpoint of improvement of blood
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flow and suppression of cell death, as well as effect of lowering IOP (Exp. Eye Res. 69,
331-342 (1999) and the like).

It has been reported that a compound having hydroxy radical-scavenging
action such as 3-methyl-1-phenyl-2-pyrazolin-5-one can prevent onset or progression of
ocular diseases such as cataract and retinopathy (Japanese Patent Unexamined
Publication (Kokai) No. Hei 7-25765 published January 27, 1995). However, no report has been made on
inhibitory action on neural cell death in the optic nerve.

In addition to diseases in optic nerve, each of a) retinal circulatory disorders
caused by retinal vein occlusion and the like, b) retinal circulatory disorders caused by
retinal artery occlusion and the like, ¢) retinal disorders caused by surgery, trauma
and the like, d) retinal disorders caused by virus, bacteria, fungi and the like, e)
macular diseases such as age-related macular degeneration, f) retinal degenerative
diseases such as retinitis pigmentosa, g) retinal detachment, and h) retinal disorders
caused by drugs toxic to the retina such as phenothiazine (hereinafter, these diseases
will be referred to as "diseases in optic nerve and the like") develops severe ocular
function disorders, for which no appropriate therapeutic treatment is available.
Therefore, an effective therapeutic medicament for these diseases is strongly desired.
Accordingly, an object of the present invention is to provide a novel medicament for

therapeutic treatment and/or prophylactic treatment of diseases in optic nerve and the

like.

Disclosure of the Invention

The inventors of the present invention made a profound study of the
mechanism of neural cell death in the optic nerve, and they considered that, if a
therapeutic method can be developed which enables suppression of the cell death, the
method will lead to improvement of curative rate of these intractable diseases. They
thus conducted various researches to achieve the aforementioned object, and as a
result, they found that compounds having hydroxy radical-scavenging action, in
particular, 3-methyl-1-phenyl-2-pyrazolin-5-one (hereinafter, this compound will be
sometimes abbreviated as “MCI-186") or a pharmaceutically acceptable salt thereof,
had neuroprotective action in the optic nerve and were useful for therapeutic

treatment of diseases in optic nerve and the like. The present invention was achieved

on the basis of these findings.
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The present ihvention thus provides a medicament for therapeutic and/or
prophylactic treatment of an optic nerve disease and the like, which comprises
3-methyl-1-phenyl-2-pyrazolin-5-one or a pharmaceutically acceptable salt thereof as
an active ingredient; and the aforementioned medicament for therapeutic and/or
prophylactic treatment of the disease in optic nerve and the like, which is any one of an
oral preparation, an injection, an eye drop, an ointment, or a sustained-release
preparation to be left under the eyelid. More specifically, the present invention
provides the aforementioned medicament for therapeutic treatment and/or
prophylactic treatment, wherein the disease in optic nerve is any one of: a)
inflammatory diseases such as optic neuritis, b) diseases caused by circulatory
disorders such as ischemic optic neuropathy, c¢) optic nerve disorders caused by
compression of the optic nerve due to surgery, trauma, tumor and the like, or due to
edema and the like, d) optic nerve toxic diseases caused by ethambutol, alcohol and the

like, e) optic nerve disorders caused by a refractive surgery and the like, and f)

glaucoma.

Best Mode for Carrying out the Invention

The present invention will be explained in detail below.

The disease in optic nerve includes: a) inflammatory diseases such as optic
neuritis, b) diseases caused by circulatory disorders such as ischemic optic neuropathy,

c) optic nerve disorders caused by compression of the optic nerve due to surgery,

trauma, tumor and the like, or due to edema and the like, d) optic nerve toxic diseases
caused by ethambutol, alcohol and the like, e) optic nerve disorders caused by a

refractive surgery, f) glaucoma and the like.

The 3-methyl-1-phenyl-2-pyrazolin-5-one or a pharmaceutically acceptable
salt thereof of the present application is widely applicable in the ophthalmological field,

including the aforementioned diseases in optic nerve and the like, on the basis of the

neuroprotective action in the optic nerve.

The active ingredient of the medicament of the present invention, of which
typical example includes MCI-186 or a pharmaceutically acceptable salt thereof, is the
compounds disclosed in Japanese Patent Publication (Kokoku) Nos. Hei 5-35128
published May 25,1993 and Hei 5-31523 published May 12, 1993, and can be prepared by the methods
described in these patent publications or similar methods thereto. Examples of the pharmaceutically

3
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acceptable salt include salts with a mineral acid such as hydrochloric acid, sulfuric
acid, hydrobromic acid, phosphoric acid and the like; salts with an organic acid such as
methanesulfonic acid, p-toluenesulfonic acid, benzenesulfonic acid, acetic acid, glycolic
acid, glucuronic acid, maleic acid, fumaric acid, oxalic acid, ascorbic acid, citric acid,
salicylic acid, nicotinic acid, tartaric acid and the like; salts with an alkali metal such
as sodium, potassium and the like; salts with an alkali earth metal such as magnesium,
calcium and the like; salts with ammonia or with an amine such as
tris(hydroxymethyl)aminomethane, N,N-bis(hydroxyethyl)piperazine,
2-amino-2-methyl-1-propanol, ethanolamine, N-methylglucamine, L-glucamine and
the like.

For clinical application of the active ingredient of the medicament of the
present invention, for example, MCI-186 or a pharmaceutically acceptable salt thereof,
MCI-186 or a pharmaceutically acceptable salt thereof, per se, is used or the substance
is used as a pharmaceutical composition formulated with a pharmaceutically
acceptable vehicle. When used as an eye drop, it is preferred that one to two drops of
1 to 20 mg/ml of the above-mentioned compound are applied to the eye once to several
times a day; when used orally, it is preferred that 1 to 100 mg/kg of the
above-mentioned compound is administered once to three times a day; and for an
intravenous injection, it is preferred that 0.01 to 200 mg of the above-mentioned
compound is administered twice to five times a day, or said dose is administered as a
continuous drip infusion. For rectal administration, it is preferred that 1 to 100
mg/kg of the above-mentioned compound is administered once to three times a day.
Further, the above-mentioned compound can be added in an intraocular perfusion fluid
and then used. The above-mentioned doses may be changed depending on the age,
type of pathema, sexuality, symptoms and the like of a patient.

Form of pharmaceutical composition, i.e., pharmaceutical formulations,
include an aqueous eye drop, a non-aqueous eye drop, a suspended eye drop, an
emulsified eye drop and the like as the eye drops. For preparation of the eye drops,
an aqueous solvent such as sterilized and purified water, physiological saline solution
and the like, or a non-aqueous solvent such as vegetable oils including cottonseed oil,
soybean oil, sesame oil, peanut oil and the like is used, and the preparation is carried
out by dissolving or suspending MCI-186 or a pharmaceutically acceptable salt thereof

in the solvent. For the preparation, isotonizing agents, pH adjusting agents,
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thickeners, suspending agents, emulsifiers, preservatives and the like may be
appropriately added, if necessary. Examples of the isotonizing agent include sodium
chloride, boric acid, sodium nitrate, potassium nitrate, D-mannitol, glucose and the
like; examples of the pH adjusting agent include boric acid, anhydrous sodium sulfite,
hydrochloric acid, citric acid, sodium citrate, acetic acid, potassium acetate, sodium
carbonate, borax and the like; examples of the thickener include methyl cellulose,
hydroxypropylmethyl cellulose, polyvinyl alcohol, sodium chondroitin sulfate,
polyvinylpyrrolidone and the like; examples of the suspending agent include
polysorbate 80, polyoxyethylene hydrogenated castor oil 60, polyoxy castor oil and the
like; examples of the emulsifier include egg yolk lecithin, polysorbate 80 and the like;
and examples of the preservative include benzalkonium chloride, benzethonium
chloride, chlorobutanol, phenylethyl alcohol, p-hydroxybenzoates and the like.

For pharmaceutical formulations other than eye drops, MCI-186 or a
pharmaceutically acceptable salt thereof may be used in a composition containing
ordinarily used pharmaceutical vehicles such as excipients or other additives. Such
vehicles may be either solid or liquid. Examples of the solid vehicle include lactose,
kaolin, sucrose, crystalline cellulose, corn starch, talc, agar, pectin, acacia, stearic acid,
magnesium stearate, lecithin, sodium chloride and the like, and examples of the liquid
vehicle include syrup, glycerol, peanut oil, polyvinylpyrrolidone, olive oil, ethanol,
benzyl alcohol, propylene glycol, water and the like.

When a solid vehicle is used, the formulations may be in the form of tablets,
powders, granules, hard gelatin capsules, suppositories, troches and the like. For
such preparation, an amount of the solid vehicle may be freely chosen. Preferably, the
amount is chosen so as to be from about 1 mg to about 1 g.

When a liquid vehicle is used, the formulations may be in the form of syrups,
emulsions, soft gelatin capsules, or sterilized solutions for injection filled in an
ampoule, or aqueous or non-aqueous suspensions.

For preparation of the formulations according to the present invention, it is
also preferred to formulate MCI-186 or a pharmaceutically acceptable salt thereof as a
sustained-release form, for example, by clathration in cyclodextrin or encapsulation in
liposomes.

The medicament for ocular diseases in the present invention thus obtained is

used as a medicament for prophylactic or therapeutic treatment of diseases in optic
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nerve and the like.

Example
The present invention will be explained in more detail by referring to the
following example. However, the present invention is not limited by the following

example so far that it lies within the gist thereof.

Suppressing effect on retinal degeneration in transient retinal ischemia
(Test Method)

Wister male rats (body weight of about 200 g) were used. Each animal was
subjected to sufficient warming treatment by using a thermal plate under anesthesia,
and the head was fixed by using a stereotaxic apparatus. In order to induce transient
retinal ischemia, IOP was maintained at 130 mmHg for 50 minutes by injecting
intraocular irrigating solution into the anterior chamber via the cornea using an
infusion tube and 30 G injection needle which were connected to a bottle held at 174 cm
above the eyes (ocular hypertension treatment) according to the method of Akaike
(Folia Pharmacologica Japonica, 111, pp.97-104 (1998)). The ocular hypertension
treatment was performed only on the right eye, and the left eye was left untreated.
Immediately before and after the ocular hypertension treatment, a physiological saline
solution or a dose of 3 mg/kg of MCI-186 was injected to the caudal vein. The efficacy
of the medicament in the present invention was evaluated by measuring the thickness
of the retina including an inner plexiform layer, comprised of a synapse of ganglion
cells, bipolar cells and amacrine cells where marked degeneration (thinning) had been
shown to be caused by retinal ischemia. That is, a light-microscopic section of the
retina was prepared 7 days after the ocular hypertension treatment, and the thickness
of the retina was measured under microscope by using a micrometer (thickness from

inner plexiform layer to inner nuclear layer).

(Test Results)

Fig. 1 shows the retinal thickness ratios calculated as [Retinal thickness in the
ocular hypertension treated eye/ Retinal thickness in the normal eye, retinal
thickness: total thickness of from inner plexiform layer to inner nuclear layer] 7 days

after the ocular hypertension treatment. Data represent means + SEM. As for the
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number of animals, the control group consisted of 10 rats, and the MCI-186 group
consisted of 11 rats. Symbol * represents a significant difference relative to the

control group (p < 0.01).
As shown in Fig. 1, MCI-186 significantly suppressed the retinal degeneration

induced by transient retinal ischemia.

Industrial Applicability

From the results of the inhibitory effect on retinal degeneration in transient
retinal ischemia, it is concluded that the medicament for therapeutic and/or
prophylactic treatment of the present invention for diseases in optic nerve and the like
has a suppressing action on retinal degeneration induced by transient retinal ischemia.
Therefore, the medicament of the present invention has a therapeutic and/or

prophylactic effectiveness on diseases in optic nerve and the like.
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What is claimed is:

1. A medicament comprising 3-methyl-1-phenyl-2-pyrazolin-5-one
or a pharmaceutically acceptable salt thereof for use in the therapeutic and/or
prophylactic treatment of optic neuritis, ischemic optic neuropathy or

glaucoma.

2. The medicament according to claim 1, in the form of an oral
formulation, an injection, an eye drop, an ointment, or a sustained-release

preparation to be left under the eyelid.
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