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Abstract
An anti-oxidizing composition for scavenging free radicals, comprising
at least one essential o1l component containing a number of fat-soluble, low-
molecular-weight compounds, a pharmaceutical composition comprising the
above composition, and a process for preparing the same are described.
Percutaneous absorption of the pharmaceutical composition 1s effective in

treating immune diseases, particularly AIDS.
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Specification

Anti-oxidizing Composition for Scavenging Free Radicals,
Pharmaceutical Composition Comprising the same, and Process for

Preparing the same

Field of the Invention

The present invention relates to an antioxidizing
composition for scavenging free radicals generated in a living
body, a pharmaceutical composition comprising thereof, and a

process for preparing thereof.

Background of the Invention

Active oxygen or free radical causes various troubles
in a living body. Active oxygen or free radical is generated
by bacteria invading into the living body, in chitin-chitosan
oxidase system, arachidonic cascade system, or a process of

saccharification, and so forth.

The active oxygen is a generic name of super hydroxyl
radical (<0,7), singlet oxygen ('0,) and hydroxyl radical (-<OH).
The hydroxyl radical is formed by taking an electron into the
orbital of triplet oxygen in the ground state. The singlet

oxygen is defined as the oxygen wherein two unpaired electrons

of an oxygen atom make a pair to enter a m orbital of the other

oxygen atom, resulting in the electron orbitals being empty.

Furthermore, a perhydroxyl radical (-OOH), which 1s a

typical free radical, is generated when a peroxide 1s

decomposed by autoxidation via the followlng route:

RH + O, » ROOH » R-. +-00H.

The perhydroxyl radical loses a proton in an alkaline solution

and is converted to a superoxide (+007). In the living body, a
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free dihydroflavin non-enzymatically reacts with oxygen very

gquickly to generate such a perhydroxyl radical.

The perhydroxyl radical is converted to the above-
mentioned superoxide, and then the superoxide is catalyzed by
superoxide dismutase (SOD) to generate an oxygen molecule and

hydrogen peroxide according to the following formula:

2’02' +2H+ anl 02+H202.

-~

When bacteria invade, free radicals including active

oxygen are generated to exclude extraneous materials for the

living body; after bacteria
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invade to the living body, neutrophils phagocytose such materials and release

activated oxygen from their membrane. In chitin-chitosan oxidase system,
serious tissue lesion occurs; in ischemia, active oxygen is generated by
increasing hypoxanthine and xanthine oxidase level in cells, and after
ischemia a larger amount of active oxygen is generated by introducing a lot of
oxygen into the cells. Such tissue lesion is referred to as ischemia-perfusion
disorder. In an arachidonic acid cascade system, unsaturated fatty acid 1s
peroxidized through autoxidation mechanism to generate peroxides and
radicals.

Since thus generated free radicals cause various diseases such as
inflammation, allergy, cerebral nerve disease and tissue lesions, it is required
that the excessive generation of free radicals should be prevented or the
cenerated free radicals should be scavenged. Target molecules and lesions

caused by damaging them are shown in Table 1.

Table 1 In vivo target molecule for active oxygen and free radicals

Target molecules Lesions
Lipids Peroxidation and lesion of biomembrane
Nucleic Acids Cell cycle change, mutation, DNA chain cleavage,

base damage, carcinogenesis, and AIDS
Amino Acids Denaturation of protein, polymerization, enzyme

repression, and cross-linking denaturation

Carbohydrate Change of cell surface receptor
Hyaluronic acid Depolymerization
Biological Factors Inactivation (& -antitrypsin, chemotactic factor,

chemical mediator, neurotransmitter)

Among the substances, which are biosynthesized in vivo, no substance
capable of scavenging *OH i1s known. In vivo, * OH is generated by
reduction of H,O, by using transition metal, decomposition of H,O upon
irradiation and reaction of NO with superoxide. This *OH is highly reactive
and reacts with almost all the biosubstance in a rate-determining manner' by
nucleic acids. Therefore, the * OH often gives a living body a mortal wound.
Accordingly, in order to prevent or terminate such wounds, it is required to

provide a substance having antioxidation activity for *OH from outside of the
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living body.

As active oxygen inhibitors, which are presently known, there can be
mentioned ceruloplasmin, metallothionein and vitamin C. Ceruloplasmin 1s
a plasma protein of which molecular weight is about 16,000, including 6 to 7
copper ions per molecule, and it is known that it shows SOD activity against

+Q,”. This protein is rich in blood, and i1t seems to be a scavenger of active
oxygen (*0,7) in blood vessel. Metallothionein is a metalloprotein of which
molecular weight is about 60,000, and cysteine occupies 30 % of 1ts structure
protein. It is known that this protein scavenges hydroxy radicals (+OH) and
suppresses peroxidation of lipids. Vitamin C 1s known as a scavenger for

,~, *OH, singlet oxygen ('0,), hydrogen peroxide (H,0,), and so forth.
These substances are used as pharmaceuticals, but all of them are water-
soluble and have a relatively high molecular weight. Furthermore, they are
mainly administered per os or via injection. They act as the scavengers 1n
extracellular fluid, but are not incorporated into the cells.

In general, drugs are transferred into blood and then delivered to
target sites by blood flow. Since fat-soluble drugs pass through blood-brain
barrier (BBB) to be transferred into brain, such drugs have a trouble from the
viewpoint of side effects. Therefore, water-soluble drugs are selected, and
such administration routes are used. However, it is difficult to deliver the
drug to the target sites with effective dose by transferring the drug 1n blood.
Particularly, it is almost impossible to deliver the drug at such dose when the
target site i1s lymph tissue.

Such drugs are desired to have a low molecular weight rather than a
high molecular weight from the viewpoint of formulation or administration,
and to be compounds or compositions having antioxidizing activity. As
mentioned above, free radicals cause various diseases or tissue lesions,
particularly peroxidation of lipid, to generate peroxides and radicals to
influence badly for living body. Considering these matters, lymptropic drugs
or compositions are needed.

However, lymptropic drug or compositions having antioxidization
activities are not known. Particularly, those capable of preventing lipid
peroxidization have not found.

On the other hand, it is known that enzymes such as SOD, catalase

and glutathione peroxidase scavenge free radicals. Furthermore, as

02272540 1999-05-20
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examples of antioxidizing substances, which are defined as the substances
having antioxidization activities, a singlet oxygen scavenger, a superoxide
scavenger, a hydroxy radical scavenger, and an antioxidizing of wﬁich
mechanism is not clarified are known. Specifically, as examples of the
singlet oxygen scavenger, there can be mentioned /S -carotene, amines,
tocopherols and histidines; as superoxide scavengers, tocopherols, phenols,
thiols, ascorbic acid, and copper(11)-histidine complexes; as hydroxy radical
scavengers, mannitol; and as the antioxidizing of which mechanism is not
clarified, nucleic acid bases, flavonoids, sterol, terpene, and polycarboxilic
acid.

Accordingly, there are not effective means to scavenge free radicals at
present, and only preventive means for free radical generation is used. In
csuch preventive means, enzymes such as SOD, catalase and glutathione
peroxidase, fat-soluble or water-soluble vitamins included in foods such as
vitamin E, which 1s called tocopherol, vitamin A, vitamin D, vaitamin C and
vitamin Bs, and various coloring matters such as carotenoid which is fat-
soluble coloring matters, and flavonoid which is water-soluble coloring
matter are taken parenterally or per os as antioxidizing substances.

Such compounds may be taken alone, or in combination; for example,
several antioxidizing compounds such as tannin, flavonoid, carotenoid,
vitamin C, caffeic acid derivatives, lignans and saponin which are included in
Chinese orthodox crude drug used in Oriental medicine from ancient age.

In Chinese orthodox medicine, it 1s known that those antioxidizing
compounds play great roles in action mechanism. However, since these
compounds are water-soluble, there 1s a problem from the viewpoint of
lvmptropic activity.

When the above-mentioned antioxidizing enzymes or substances are
taken per os, those enzymes are digested 1n digestive tract or liver in absorption
step to  metabolites, their bioavailability as drugs are not enhanced.
Furthermore, if they are administrated parenterally, they are transferred into

blood but not 1nto lymph. Such tendency is also observed in the antioxidizing

substance. vitamins described above.

| Summaryv of the Invention

Inventors of the present invention have studied eagerly to solve the
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problems mentioned above. They found that essential o1l
components including fat-soluble compounds with a low molecular
weight have antioxidizing activity and at least one component
in such essential o0ils is transferred into lymph at a high
ratio when they are absorbed percutaneously, and completed the

present invention.

A first aspect of the present invention provides a
free radical scavenging composition comprisling at least one
essential o0i1l including a plurality of fat-soluble low-
molecular-weight compounds, which 1s characterized as having
antioxidization activity. The fat-soluble compounds are a
straight or branched chain compound with 4 to 14 carbon atoms.
The fat-scluble low-molecular-welight compound 1s selected from
the group consisting of phenolic compounds from naturally
occurring substance, sulfur-containing compounds, and
terpenoid. The phenolic compounds may be thyme oil, an
essential oil from Labiatae plants and that from Fucalyptus
plants. Sulfur-containing compounds may be garlic oi1l, welsh
onion oil and scallion 0il. The terpenocids may be lemon o1l,
an essential oil from Rutaceae plants and lavender o1il.
Particularly effective is such a composition comprising at
least three kinds of essential o0ils derived from a Rutaceae
plant, a Labiatae plant and a Myrtaceae plant, preferably at a
ratio in the range of 1:0.5 to 2:0.8 to 6 by weight.

A second aspect of the present invention provides a
pharmaceutical composition containing the antioxidizing
compositions described above. The pharmaceutical composition
comprises the antioxidizing compound, a highly water-absorptive
polymer resin, finely divided activated carbon particles, a
porous substance, a thermoplastic resin and optionally a
polysaccharide. The composition of the present i1nvention may

further comprise a coloring agent, a water-soluble resin, and
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so forth. The highly water-absorptive polymer resin is
preferably an acrylic polymer having such water absorption
properties that water 400 to 800 times in volume based on the
resin 1s absorbed. The porous substance is preferably zeolite,
and its pore size is preferably in the range of about 3 to
about 10 A. The coloring matter is preferably that which
absorbs light with a wavelength in the range of 400 to 450 nm.
The polysaccharide 1s preferably chitosan or cellulose. The
thermoplastic resin 1s preferably polyethylene, and the water-

soluble resin is preferably polyvinyl alcohol (PVA).

In the second aspect of the present invention, the
pharmaceutical composition 1s inserted between two pieces of
sheet materials. Then the whole edges of the pieces are bonded
by heat pressing each other to form a percutaneous absorption
agent that 1s a sheet-form pharmaceutical preparation. The
sheet material 1s preferably made of paper or non-woven fabric.
The pharmaceutical composition 1s preferably used for immune
diseases, and especially for AIDS or autoimmune disease.
Furthermore, the composition of the present invention 1s a

composition applying for oxidation disorder.

As well known i1n the art, the sheet form
pharmaceutical preparation may be placed in a container for
practical storage, transportation and use. The container is
normally put in a commercial package for marketing. Such a
commercial package is required by law to contain a written
matter describing an indication of the pharmaceutical

preparation.

A third embodiment of the present invention is a
process for producing a pharmaceutlcal composition comprising
the steps of adsorbing the antioxidizing composition onto the

surface of each thermoplastic resin bead, forming an o0il film
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on the antioxidizing composition-adsorbed resin surface,
adsorbing finely divided carbon powder particles on the film-
formed to form a capsule, preparing a base material by mixing
together a polymer resin, a porous substance and a
polysaccharide, and then mixing together the capsule, the

base, and a coloring agent.

Brief description of the drawings

Fig. 1 is a graph showing the change of CD4" and
CD8" T cell numbers when the pharmaceutical composition of
the present invention or placebo is administrated to cats

exhibiting AIDS symptoms.

As shown in Fig. 1, the CD4" and CD8" T cell
numbers are 1lncreased quickly after administrating the
present composition. When the administration of the present
composition is stopped, both the cell numbers are decreased.
However, the cell numbers are again greatly increased when

the composition 1s administrated again.

Fig. 2 1s a graph showing the suppression effect
for oxidation disorder caused by methylene blue
administration. The composition of the invention and placebo
are administrated to SPF cats by using gas formulation
through the skin of back of cervix. Then methylene blue is
administrated at a dose of 1 mg/kg every 8 hours, and Heinz
body formation ratios in erythrocytes are compared after 40

hours from the beginning.

The formation ratio of Heinz body is suppressed by
administrating the present composition and there is a
significant difference in the Heinz body formation ratios as

observed 40 hours after.
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Mode for Carrying out the Invention

The present invention will now be explained 1in

detail hereinbelow.

The anti-oxidizing composition of the present

5 1nvention comprises at




10

15

20

25

30

35

CA 02272540 2005-04-05

79863-1

T ..
least one essential o1l component, which includes a plurality of fat-soluble
compounds having a Jow molecular weight. The fat-soluble compounds
contain 4 to 14 carbon atoms, and it may contain hetero atoms. These fat-
soluble compounds may have a straight chain, branched chain, or ring
structure, and may have a heterocycle or fused ring when the fat-soluble
compounds has a ring structure. The compound may be saturated or
unsaturated, and has preferably a terpene structure when it has a ring
structure. The compound contains preferably a sulfur atom when it has a
straight or branched chain structure. Such compounds having a low
molecular weight are preferably all those contained in the essential oil.

The essential o1l 1s generic name of volatile oily compounds having
aroma and the essential o1l 1s obtained by steam distillation from various
plants. In general, the essential 01l 1s composed of many components and it
1s neither fats nor fatty o1l. The main components in the essential oil are
monoterpene, sesquiterpene, diterpene, and their oxidized or reduced
derivatives, but small amounts of higher terpenes and non-terpenes are
contained in the essential oil. In general, the essential 01l is insoluble in |
water but soluble in alcohol, etc. About one thousand species of higher plants
irregularly distributed in about 60 families can produce them, but they are
distributed concentratedly in Pinales family, Umbelliferae family,
Rhodomyrtus family and other couple of families.

Extracts obtained by steam distillation and expression are referred to
as the essential o1l, and those obtained by extraction are given several names
such as pomade, concrete, absolute, resinoid, oleoresin, tincture and so forth
depending on the particular extraction method.

As the essential o1l employed 1n the present invention, there can be
mentioned Eucalyptus oil, thyme o1l, Labiatae o1l other than thyme oil, garlic
oil, welsh onion o1l, scallion 01l and Rutaceae 01l such as lemon oil.

FEucalyptus oil 1s obtained by steam distilling leaves of plants
belonging to Eucalyptus, and is classified into four types. One is cineole type
Lucalyptus oil obtained from Eucalyptus globulus Labill., of which origin 18
Tasmania, and 1s mainly produced in North America, Mexico, Africa and south
Spain. One of the others is piperitone phellandrene type Eucalyptus oil
obtained from Lucalyptus dives Schauer, which 1s mainly produced in New

South Wales and Victoria in Australia. The other one is geranyl acetate type
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Fucalyptus o0il obtained from Eucalyptus macarthuri H. Deane et
J.H. Maiden, which is mainly produced i1n southern area of New
South Wales in Australia. The last one 1s citronellal type
Eucalyptus oil obtained from Eucalyptus citoriodora Hook, which
is mainly produced in Queensland in Australia, South Africa,

Brazil, Java and India.

Cineole type Eucalyptus o1l may be obtained from
leaves of Eucalyptus globulus Labill. by steam distillation,
and contains the following components: cineole (about 70 to
80%), o—-pinene, camphene, pinocarveol, pinocarvone, myrtenol,
verbenone, carvone, eudesmol, and C; to C¢ aliphatic aldehyde,

and the like.

Piperitone phellandrene type Fucalyptus oil may be
obtained from leaves and branches of Eucalyptus dives Schauer
by steam distillation, and contains the following components:
piperitone (about 40 to 50%), a-phellandrene (about 20 to 30%),

p-cymene, camphene, dipentene, o-thujene, and the like.

Geranyl acetate type Eucalyptus oil may be obtained
from leaves and branches of FEucalyptus macarthuri H. Deane et
J.H. Maiden by steam distillation, and contains the following
components: geranyl acetate (about 70%), geraniol (about 3%),

eudesmol (about 16%), and other aliphatic aldehydes.

Citronellal type Eucalyptus oil may be obtained from
FEucalyptus citoriodora Hook by steam distillation, and
contains, for example, d-citronellal or l-citronellal (65 to
80%), d- or l-citronellol (15 to 20%), phellandrene, cineole,

citronellyl acetate, geranyl acetate, and 1sopulegol.

Essential oil from Labiatae 1s generic name of
perilla oil, Agastache rugosa 0. Kuntze o1l, clary sage oll,
sage oil, nepeta oil, catnip oil, spearmint o1il, pennyroyal

0il, rosemary oil, basil o0il, lavandin oil, lavender oil, and
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other oil. Perilla oil is obtained by steam distillation from
whole plant body from Perilla frutuescenes var. cripsa Decne.

Froma viridis Makino, which is widely cultivated in Japan. The
0il contains, for example, perillaldehyde (40 to 55%) of which

is inherent components, o-pinene, and limonene.

Agastache rugosa O. Kuntze o1l is obtained by steam
distillation from whole plants or flowers Agastache rugosa
O. Kuntze cultivated in temperate zone of Asia, for example,
China, Japan, and Taiwan. There is a slight difference among
chemical components in the composition of oil depending on the
producer, and the oil produced in Taiwan comprises d-limonene,
1-pulegone, l-isopulegone, other terpenoid, alcohol and ester.
The o0il produced in Japan comprises, for example, methyl
chavicol, anisaldehyde, p-methoxy-cinnamic aldehyde, 3-octanol,

1-octene-3-0l, and other terpenoid.

Clary sage oil is obtained by steam distillation from
whole plants or flowers of Salvia sclarea L. The oil

comprises, for example, l-linalol, linalyl acetate, scrareol,

and neroridol.

Sage oil is obtained by steam distillation of dried
leaves of Salvia offensinalis L., which are produced 1n
Yugoslavia, Bulgaria, Turkey, France, Germany and North
America. The oil comprises, for example, cineole, thujone,

borneol, and camphor.

Nepeta o0il and Catnip o0il are obtained from the whole
plants of Nepeta cataria L. by steam distillation, and contailns
nepetaric acid, nepetalactone, nepetaric anhydride,

B-caryophyllene, and the like.

Mint oil is classified into Japanese mint o1il,
peppermint oil, and spearmint oil and pennyroyal oil. Japanese

mint oil is obtained by steam distillation from the whole
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plants of Menta arvensis produced in Hokkaido, Okayama, Brazil,
Paraguay and China, and comprises l-menthol, menthone, menthyl

acetate, thymol, sesquiterpenoid, lower fatty acids and esters

thereof.

Peppermint o0il is obtained from the whole plants of
Menta piperita var. vulgaris L. produced in North America,

Italy, France, Bulgaria, Morocco and others by steam

distillation, and comprises l-menthol, menthyl ester, menthone,
menthofuran, and other components which are almost the same

components as contained in Japanese mint oil.

Spearmint o0il is obtained from the whole plants of
Menta spicata Huds, var. tenuis (Michx) which 1s produced in
North America, many areas of Europe by steam distillation, and

comprises, for example, l-carvone, menthone, and pulegone.

Pennyroval oil is obtained from the whole plants of
Menta pulegium L. var. eriantha by steam distillation, and
comprises, for example, d-pulegone, l-menthone, d-isomenthone,

piperitone, piperitenone, and 1soplperitenone.

Patchouli oil is obtained from leaves of Pogostemon
cablin Benth. by steam distillation which is produced 1in for
example, Phillipines, Sumatra, and Borneo, and it comprises

Patchouli alcohol, Patchoulion, Patchoulenone, cuminaldehyde

and other terpenoid.

Rosemary o0il is obtained from flowers, leaves or
whole plants of Rosemarinus officinalis L. by steam
distillation, and it comprises for example, borneol, bornyl

acetate, camphor, and cineole.

Basil o0il is obtained from flowers or whole plants of
Ocimum basilicum L. by steam distillation, and, depending on

the inherent components contained in the oil, it 1s classifiled
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into: a methylchavicol type contailining for example, methyl-
chavicol as an inherent component, linalol, and an eugenol;
methyl-cinnamate type contalning methylcinnamate as the
inherent component, for example, methylchavicol, and linalol;
an eugenol type contalining eugenol as the inherent components;
a camphor type containing d-camphor as the inherent component,
a citronellal type containing citral as the inherent component;

and a thymol type contalning thymol as an inherent component.

Lavandin oil is obtained by steam distillation from
flowers of Lavandula hybrida Reverch which is produced in south
France, and it comprises, for example, linalol, linalyl

acetate, linalol oxide, cineole, d-camphor, and dl-lavandulol.

Lavender oil i1s obtained by steam distillation from
flowers of Lavandula officinalis Chaix. which 1s mainly
produced in France, Italy, Hungary, southern part of ex USSR,
England, North America and Australia, and comprises, for
example, linalol (10 to 20%), linalyl acetate (30 to 60%),
lavandulol, lavandulyl acetate, 3-octanol, o-pinene, (-pinene,

limonene, cineole, and citronellal.

Several kinds of o0il derived from Labiatae plants
described above are preferably used in combination, and more
preferably two kinds of the oil is used 1n combination.

Particularly, lavender oil 1s preferably employed.

Thyme o0i1il i1s obtained by steam distillation from
whole plant in flowering Thymus vulgaris L. or dried one which
is produced in, for example, south France, Italy, Turkey,
Spain, Morocco and Israel, and 1t comprises, for example,
thymol (40 to 60%), p-cymene, carvacrol, linalol, geraniol,

borneol, camphene, pinene, and caryophyllene.

Garlic o1l is obtained by steam distillation from

bulbs of Allium sativum L. which 1s produced 1in Europe,
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northern part of China and Japan, and 1t comprises, for
example, sulfur-containing compounds such as diallylsulfide,

diallyldisulfide, allylpropyldisulfide, diallyltrisulfide, and

allicin.

Welsh onion 01l is obtained by stem distillation from
whole plants of Allium fistulsum L. that is a kind of leek
belonging to Liliaceae family. Scallion o1l 1s obtained by
steam distillation from whole plants of Allium bakeri Regel.

belonging to Liliaceae family and of which origin 1s China.

Rutaceae 01l 1is generic name of lime o01l, sweet
orange o0il, grapefruit oil, neroli oil, bergamot o0il, mandarin

orange oil, lemon o1il, Japanese pepper o1l and others.

Lime oil is obtained by exXpression as expressed lime
oil from immature fruits or mature fruits of Citrus
aurantifolia Swing (acid lime). When peel of acid lime 1is
subjected to steam distillation, distilled lime o1l 1is
obtained. As the components contained therein, for example,
citral, methyl anthranilate, bisabolene, bergaptol, limonene,

and aliphatic aldehyde such as n-nonylaldehyde are mentiloned.

Sweet orange 01l 1s obtained by expression from
fruits of Citrus sinensis Osbeck var. brasiliensis Tanaka. The
sweet orange o©il and fruit juilice can be obtained separately.

As the components contained therein, for example, d-limonene,
citral, n-decylaldehyde, d-linalol, d-terpineol, and
n-nonylalcohol are mentioned, and the content of d-limonene 1is

more than 90%.

Grapefruit oil 1s obtained by expression from
pericarp of Citrus paradisli Macfayden (grapefruits) which is
mainly produced in California, Florida, Texas, Israel and
Brazil. Alternatively, when leaves or branches are subjected

to steam distillation, grapefruit petitgrain oil 1s obtained.
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As the components contained therein, d-limonene (more than
90%), nootkatone as the inherent component, octylaldehyde,

citral, geraniol and acetate ester thereof are mentioned.

Neroli o1l is obtained by steam distillation from
flowers of Citrus aurantium L. subsp. amara Engel that is
mainly produced 1n France, Italy, Spain, Morocco and Algeria.
Alternatively, orange flower concrete 1s obtailined by
extraction, and about 50% of an absolute are prepared when the
concrete is extracted with alcohol. As the components
contained therein, l-linalol and linalyl acetate (the sum of
these two ingredients are about 35 to 40%), «o-terpineol,
geraniol, geranyl acetate, nerolidol (several %), and terpenes
such as «a-pinene, dipentene, camphene and ocimene, and sulfur-
containing compounds such as methyl anthranilate and indole are
mentioned. Furthermore, for example, jasmone and benzaldehyde

are contained 1n the concrete.

Bergamot 01l 1s obtalned by expression from pericarp
of Citrus auratium L. subsp. bergamia (Risso et Poit) Wright et
Am. that i1s mainly produced in south Italy, Morocco, Tunisia,
and Guinea. As the components contained therein, linalol and
linalyl acetate are mentioned in a total amount of about 55 to
75%, and monoterpene hydrocarbon, nerol, citral and the like
are contained. Furthermore, bergaptene, bergamotene and

methoxycoumarin are also contained as i1nherent components.

Mandarin o1l 1s obtained by using sponge expression
or expression from pericarp of Citrus reticulata Blanco var.
“Mandarin”. When leaves of the plant are subjected to steam
distillation, mandarin petitgrain oil 1s obtained. It
comprises d-limonene as a maln component, N-methyl anthranilate
methyl, citral, Cg to C;; of aliphatic aldehyde of straight chain
and other terpenes. Leaf 01l contains N-methyl anthranilate

methyl as the inherent component (50 to 60%).
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Lemon o1l 1s obtained by expression from pericarp of
Citrus limone (L.), which is mainly produced 1in California,
Sicily, Calabria, Spain and Brazil as well as 1is cultivated 1in
Japan. It comprises, for example, d-limonene, citral, octyl

aldehyde, nonyl aldehyde, linalol, and geraniol.

Japanese pepper o1l 1s obtained by homogenization and
steam distillation from mature fruits of Xanthoxylum piperitum
DC. As the components contained therein, dipentene (54%),
geraniol and citronellol (10%), geranyl acetate and citronellyl
acetate (20%), citronellal, fF-phellandrene and Sanshol as the

inherent components are mentioned.

Rutaceae o1l 1s preferably used in combination of
several kinds, and more preferably three kinds. Lemon o1l 1s

preferably used as Rutaceae o1l.

The essential oils containing the above-mentioned
components are classified into those mainly comprising phenolic
compounds, those mainly comprising sulfur-containing compounds,
and those mainly comprising terpene compounds. As an example
of the o0il comprising phenolic compounds, thyme oill can be
mentioned, and as examples of the 01l comprising sulfur-
containing compounds, welsh onion o1l and leek o1l can be
mentioned. As examples of the o1l comprising terpene

compounds, there can be mentioned Eucalyptus o01l, lavender oil

and Rutaceae o01l.

Specifically, as examples of the phenolic compounds
contained in such oi1il, thymol or carvacrol in thyme o1l can be
mentioned. As examples of the sulfur-contalining compounds,
there can be mentioned diallylsulfide, diallyldisulfide,
allicin and diallyltrisulfide, which are contained 1in garlic
ol1l. As examples of the o1l comprising terpene compounds,
there can be mentioned 1l-camphene, d-camphene, (B-eudesmol,

dl-limonene (called as dipentene), which are contained in
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FEucalyptus ©01l; and d-linalol, linalyl acetate, limonene,
citral and terpineol, which are contained in lavender oil and
Rutaceae o01l. These compounds are fat-soluble compounds having

a lower molecular weight 1in essential oil.

In the antioxidizing composition of the present
invention, essential 01l 1s used solely or in combination.
Such essential o1l may be combined with at least one purified
compound as described above, and the compound 1s not limited.
As an example of the combination of essential oil with the
purified compound, there can be mentioned a combination of
menthol, limonene and citral as purified compounds, with
Eucalyptus 01il, thyme ©il and lemon o0i1il; or with a mixed oil
comprising Eucalyptus oil (40%), Rutaceae o0il composed of three
kinds of o0il belong to Rutaceae oil (30%), Labiatae oil
composed of two kinds of o0il belong to Labiatae oil (25%) other

than thyme o1l and thyme o1l (5%).

Since the essential o1l described above is volatile,

the composition of the present invention 1is also volatile.

The pharmaceutical composition of the present
invention 1s prepared by adding suitable base material and
additives to the antioxidizing composition. As the base
material, a water absorptive acrylic resin having a high
molecular weight, a porous substance, a polysaccharide and

activated charcoal are used.

As the water absorptive acrylic resin, which can
absorb 400 to 800 times 1in volume of water based on the volume
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