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REMEDIAL AGENT FOR OPTIC NERVE DISEASE 
AND THE LIKE 

TECHNICAL FIELD 

[0001] 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 ingre 
dient 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 occlu 
sion 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 

[0002] As for neural cell death and neuroprotection in the 
ophthalmological ?eld, 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 de?ned as a lack or an insuf?ciency of blood circulation 
in tissues, and anoxemia caused by reduction of ocular blood 
?oW due to increased intraocular pressure (IOP) is consid 
ered to play an important role in degeneration of optic nerve. 
On the basis of these ?ndings, 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 suf? 
ciently 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 glau 
coma, establishment of a therapeutic strategy is also desired 
in Which direct neuroprotection for an optic nerve is seri 
ously considered from a vieWpoint of improvement of blood 
How and suppression of cell death, as Well as effect of 
loWering IOP (Exp. Eye Res. 69, 331-342 (1999) and the 
like). 
[0003] It has been reported that a compound having 
hydroxy radical-scavenging action such as 3-methyl-1-phe 
nyl-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). 
HoWever, no report has been made on inhibitory action on 
neural cell death in the optic nerve. 

[0004] 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, 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 (hereinafter, these diseases Will be 
referred to as “diseases in optic nerve and the like”) develops 
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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 

[0005] 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 some 
times 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 ?ndings. 

[0006] The present invention 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 speci?cally, the present invention provides the afore 
mentioned medicament for therapeutic treatment and/or 
prophylactic treatment, Wherein the disease in optic nerve is 
any one of: a) in?ammatory diseases such as optic neuritis, 
b) diseases caused by circulatory disorders such as ischemic 
optic neuropathy, c) optic nerve disorders caused by com 
pression 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 

[0007] The present invention Will be explained in detail 
beloW. 

[0008] The disease in optic nerve includes: a) in?amma 
tory 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. 

[0009] The 3-methyl-1-phenyl-2-pyraZolin-5-one or a 
pharmaceutically acceptable salt thereof of the present appli 
cation is Widely applicable in the ophthalmological ?eld, 
including the aforementioned diseases in optic nerve and the 
like, on the basis of the neuroprotective action in the optic 
nerve. 
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[0010] 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 and Hei 5-31523, and can be 
prepared by the methods described in these patent publica 
tions or similar methods thereto. Examples of the pharma 
ceutically 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, benZene 
sulfonic 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(hy 
droxyethyl)piperaZine, 2-amino-2-methyl-1-propanol, etha 
nolamine, N-methylglucamine, L-glucamine and the like. 
[0011] 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 ?ve 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 ?uid 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. 
[0012] Form of pharmaceutical composition, i.e., pharma 
ceutical formulations, include an aqueous eye drop, a non 
aqueous eye drop, a suspended eye drop, an emulsi?ed eye 
drop and the like as the eye drops. For preparation of the eye 
drops, an aqueous solvent such as steriliZed and puri?ed 
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 suspend 
ing MCI-186 or a pharmaceutically acceptable salt thereof in 
the solvent. For the preparation, isotoniZing agents, pH 
adjusting agents, thickeners, suspending agents, emulsi?ers, 
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 sul?te, 
hydrochloric acid, citric acid, sodium citrate, acetic acid, 
potassium acetate, sodium carbonate, borax and the like; 
examples of the thickener include methyl cellulose, hydrox 
ypropylmethyl cellulose, polyvinyl alcohol, sodium chon 
droitin sulfate, polyvinylpyrrolidone and the like; examples 
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of the suspending agent include polysorbate 80, polyoxy 
ethylene hydrogenated castor oil 60, polyoxy castor oil and 
the like; examples of the emulsi?er include egg yolk leci 
thin, polysorbate 80 and the like; and examples of the 
preservative include benZalkonium chloride, benZethonium 
chloride, chlorobutanol, phenylethyl alcohol, p-hydroxyben 
Zoates and the like. 

[0013] 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. 

[0014] 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 prepa 
ration, 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. 

[0015] When a liquid vehicle is used, the formulations 
may be in the form of syrups, emulsions, soft gelatin 
capsules, or steriliZed solutions for injection ?lled in an 
ampoule, or aqueous or non-aqueous suspensions. 

[0016] 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 cyclo 
dextrin or encapsulation in liposomes. 

[0017] The medicament for ocular diseases in the present 
invention thus obtained is used as a medicament for pro 
phylactic or therapeutic treatment of diseases in optic nerve 
and the like. 

EXAMPLE 

[0018] 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. 

[0019] Suppressing Effect on Retinal Degeneration in 
Transient Retinal Ischemia 

[0020] (Test Method) 
[0021] Wister male rats (body Weight of about 200 g) Were 
used. Each animal Was subjected to suf?cient Warming 
treatment by using a thermal plate under anesthesia, and the 
head Was ?xed 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 con 
nected 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. Immedi 
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ately 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 ef?cacy 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 pre 
pared 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). 

[0022] (Test Results) 
[0023] 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 meanszSEM. As for the number of animals, the 
control group consisted of 10 rats, and the MCI-186 group 
consisted of 11 rats. Symbol * represents a signi?cant 
difference relative to the control group (p<0.01). 

[0024] As shoWn in FIG. 1, MCI-186 signi?cantly sup 
pressed the retinal degeneration induced by transient retinal 
ischemia. 

[0025] 
[0026] 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 medi 
cament of the present invention has a therapeutic and/or 
prophylactic effectiveness on, diseases in optic nerve and the 
like. 

Industrial Applicability 

[0027] The present application Was ?led With claiming the 
conventional priority based on Japanese Patent Application 
No. 2000-197250. 
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What is claimed is: 

1. Amedicament for therapeutic and/or prophylactic treat 
ment of the disease in optic nerve, Which comprises a 
hydroXy radical-scavenging agent as an active ingredient. 

2. A medicament comprising a hydroXy radical-scaveng 
ing agent as an active ingredient Which is used for thera 
peutic and/or prophylactic treatment of a) a retinal circula 
tory disorder caused by retinal vein occlusion and the like, 
b) a retinal circulatory disorder caused by retinal artery 
occlusion and the like, c) a retinal disorder caused by 
surgery, trauma and the like, d) a retinal disorder caused by 
virus, bacteria, fungi and the like, e) a macular disease such 
as age-related macular degeneration, f) a retinal degenera 
tive disease such as retinitis pigmentosa, g) retinal detach 
ment, and h) a retinal disorder caused by drugs toXic to the 
retina such as phenothiaZine. 

3. The medicament for therapeutic and/or prophylactic 
treatment according to claim 1 or 2, Wherein the hydroXy 
radical-scavenging agent is 3-methyl-1-phenyl-2-pyraZolin 
S-one or a pharmaceutically acceptable salt thereof. 

4. The medicament for therapeutic and/or prophylactic 
treatment according to any one of claims 1 to 3, Which is any 
one of an oral formulation, an injection, an eye drop, an 
ointment, or a sustained-release preparation to be left under 
the eyelid. 

5. The medicament for therapeutic and/or prophylactic 
treatment according to any of claim 1, 3, or 4, Wherein the 
disease in optic nerve is any one of a) an in?ammatory 
disease such as optic neuritis, b) a disease caused by a 
circulatory disorder such as ischemic optic neuropathy, c) an 
optic nerve disorder caused by compression of the optic 
nerve due to a surgery, trauma, tumor and the like, or due to 
edema and the like, d) an optic nerve toXic disease caused by 
ethambutol, alcohol and the like, e) an optic nerve disorder 
caused by a refractive surgery, and f) glaucoma. 


