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[DESCRIPTION]

[Invention Title])
USE OF METABOLITES OF ARACHIDONIC ACID OR THE
DERIVATIVE THEREOF

[Technical Field]

The present invention relates to a use of metabolites of arachidonic acid or
derivatives thereof. More particularly, the present invention describes a process to
induce an itch in an animal through intradermal injection of 12(s)-HPETE or

10 15(s)-HPETE, the metabolites of arachidonic acid, or derivates thereof; a process to
screen an anti-itching substance; and a process to evaluate the anti-itching effect of the
screened substance. The metabolites of arachidonic acid or derivatives thereof
according to the present invention are useful for studying an itch, screening

anti-itching drugs and evaluating the efficacy of a screened drug.

[Background Art]

Itch is an annoying sensation generally occurs in many skin diseases, and in
clinics, it is defined as an unpleasant sensation provoking the desire to scratch (The
Lancet, 2003; 361: 690-93). When classifying discases that mainly induce an itch,

20 most of them are closely related to the skin diseases, with the exceptions of cholestasis,
renal failure, and parasitophobia (Arch. Dermatol. 2003; 138: 1463-70). Specifically,
the major skin diseases producing an itch include atopic dermatitis, hives, dry skin,
seborrheic dermatitis, psoriasis and worm bite (The Lancet, 1996; 348: 938-40).
Among these, in the case of atopic dermatitis, itch is being considered as the most

25  concerning factor which lowers the quality of patient’s life. According to a study
about atopic dermatitis, it was found that patients suffering from severe atopic
dermatitis spend about 15% of their sleeping time in scratching (Br. J. Dermatol. 2001;
144: 305~). Therefore, extensive studies have been made to identify endogenous

substances that induce an itch in many skin diseases, and many pruritogens have been
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developed. However, the relationship between the disease and the pruritogen is still
unclear, and a new animal model relating to new pruritogens is highly required.

In animal studies of itch, rodents are commonly used for the ease of execution

and control of the experiments. It was found by Japanese researchers that rodents

5 show peculiar behavior such as hind paw scratching of the pruritogen-injected site,

which is not usually observed in normal condition (Br. J. Dermatol. 2004; 33-8). It

was also found that intradermal injection, which is an injection between epidermis and

dermis, is the most effective method, because the pruritogen could be localized at the

injected site. This prevents the injected pruritogens from being spread to the whole

10  body (Eur. J. Dermatol. 1995; 275: 229-23).

Suggested pruritogens conventionally used in the above prior art include
kallikrein, compound 48/80, serotonin, histamine, substance P (WO 2004/027413,
JP2004-132794, JP2003-313138) and corrosive organic solvents (JP2001-321016).
However, when using corrosive solvents, their mechanism of action is unclear and

15  considered to be very different from that of endogenous prutigotens. In addition,
histamine, serotonin and substance P are endogenous, and are more preferable than
non-biological external substances in terms of toxicity, biocompatibility or similarity
to clinical itch. Moreover, to induce an itch they need to be administered at high doses
of 100 nmole /site, thus there is a problem in relation to clinical application.

20 Arachidonic acid is an unsaturated fatty acid whose basic skeleton is
constituted with 20 carbons, and is a precursor for many bioactive materials including
prostaglandins (PGs) and leukotrienes. When arachidonic acid is metabolized by
cyclooxygenase-1/2 (COX-1/2), several kinds of prostaglandins are produced by way
of PGG2 and PGH2 (J Leukoc Biol. 1999; 66(4): 535-41). When arachidonic acid is

25 metabolized by lipoxygenases, leukotreiens (LTs), hydroperoxyeicosatetraenoic acids
(HPETESs) or hydroeicosatetraenoic acids (HETEs) are mainly produced (Clin Rev
Allergy Immunol. 1999; 17 (1-2): 5-26). Thus produced metabolites of arachidonic
acid are involved mainly in inflammation, and in addition to this, they take a role in
neurotransmission, immunocyte proliferation, immunologic regulation and thrombosis

30 (Cell Mol Life Sci. 2002; 59 (5): 799-807). With respect to sensory nerves, it is
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well-known that metabolites of arachidonic acid could induce pain.

With respect to itch, it has been reported that PGE2, which is one of the
prostaglandins, amplifies an itch (BMJ. 1973; 2: 608-09), and it is also discovered that
LTB4, which are metabolites of S5-lipoxygenase, more strongly induce an itch in

5 rtodents (Eur. J. Pharm. 1998; 353: 93-6). However, the exact mechanism of the itch
induced by LTB4 is unclear.

[DISCLOSURE]
[Technical Problem]

10 The present inventors found that a composition comprising 12(s)-HPETE,
15(s)-HPETE, which is endogenous and a metabolite of arachidonic acid, or
derivatives thereof, can induce sufficient itch with an extremely small amount
(50pmole), which is 1/2000 times smaller amount than the required amount of
histamine, serotonin, or substance P (100nmole), and thereby completed the present

15  invention.

[ Technical Solution]
The object of the present invention is to provide a composition comprising
metabolites of arachidonic acid or derivatives thereof, a process for inducing an itch
20 using the composition, a process for screening an anti-itching substance and a process

for evaluating the effect of the screened anti-itching substance.

[Description of Drawing]
Figure 1 is a graph showing the effect for inducing an itch according to the
25 dose of 12(s)-HPETE.
Figure 2 is a graph showing the effect for inducing an itch according to the
dose of 15(s)-HPETE.
Figure 3 is a graph showing the effect of capsaicin and azelastine for inhibiting
an itch induced by 12(s)-HPETE.
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Figure 4 is a graph showing the effect of capsaicin and azelastine for inhibiting

an itch induced by 15(s)-HPETE.

[Best Mode]

5 To attain the above objects, the present invention provides a process to induce
an itch to an animal using a composition comprising metabolites of arachidonic acid or
derivatives thereof, a process to screen an anti-itching substance, and a process to
evaluate the effect of the screened substance.

The term “itch” has the same meaning as “pruritus”, the term “pruritogen” has
10 the same meaning as “itch-inducing substance”, the term “anti-itching” has the same
meaning as “anti-pruritic”.
Hereinafter, the present invention is described in more detail.
In the present invention, metabolites of arachidonic acid or derivatives thereof
are used as a pruritogen. Examples of such metabolites include the compounds
15 represented in Chemical Formulae 1 and 2, but are not limited thereto.
12(s)-hydroperoxyeicosa-5Z, 8Z, 10E, 14X-tetraenoic acid (hereinafter
referred to as “12(s)-HPETE”), represented in Chemical Formula 1, is obtained by
metabolizing arachidonic acid with 12-LO, and is known to inhibit thrombosis
(P.N.A.S. 1997; 74: 3691-7).
20

[Chemical Formula 1]

€O,H
> Hs

15(s)-hydroperoxyeicosa-5Z, 8Z, 11Z, 13E-tetraenoic acid (hereinafter,
25  referred to as “15(s)- HPETE”), represented in Chemical Formula 2, is obtained by
metabolizing arachidonic acid with 15-LO, and is known to inhibit generation of

prostacycline and platelet aggregation (Prostaglandins 1976; 12: 71 5-21).
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5
[Chemical Formula 2}
g (esmmes COgk
— o
bos
5 Therefore, the present invention provides a composition for inducing an itch

comprising one or more selected from the group consisting of the above metabolites of
arachidonic acid and derivatives thereof.
Further, the present invention provides a process to induce an itch through the
administration of a composition comprising the above metabolites of arachidonic acid
10 represented by the above Chemical Formulae 1 and 2 to an animal, or derivatives
thereof.
The animal is preferably a rodent such as a mouse, rat or guinea pig, and more
preferably is ICR mouse.
The method of administering the composition comprising metabolites of
15  arachidonic acid or derivatives thereof according to the present invention is not limited
particularly; however, it is preferably intradermal injection, subcutaneous injection,
intravenous injection, intraperitoneal injection, intramuscular injection, topical
application, patch or iontophoresis, and is more preferably intradermal injection.
With regard to the determination of itch, since itch is a completely subjective
20  sensation and the experimental animal cannot communicate its sensational experience
to human, the scratching behavior of the site where the pruritogen is injected is set as
an index of the itch. In particular, it has been found by many researchers that in the
experiment using rodents, the behavior of lifting the hind paw to scratch the body,
which is not frequently observed in general situations, is significantly increased only
25  when the pruritogen is injected, and is not increased by irritants or by pain-inducing
agents (Eut. J. Pharm. 1995; 275: 229-33).

Thus, in the present invention, the extent of itch was expressed as the number
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of scratching behavior which is defined as lifting the hind paw and scratching the
pruritogen-injected site. In this regard, scratching behavior means scratching the site
where the pruritogen was injected using the hind paw, and the behavior of scratching
using the front leg or licking the site was excluded. Here, a series of behavior from

5 lifting hind paw and scratching the site to dropping the hind paw was measured as 1
occurrence of scratching, and was made as the only index of the itch.

In the present invention, the composition comprising metabolites of
arachidonic acid or derivatives thereof was basically administered at once. The
period of observing the scratching is not particularly limited, however, since

10 scratching is rarely observed after 30-40 minutes after injecting the composition,
scratching was recorded via video camera in an unmanned environment for 60 minutes,
preferably for 40 minutes, after administering the composition.

The recorded images were reproduced and observed by two or more people
simultaneously. The images were observed twice and the thus obtained values were

15  averaged, in order to exclude the subjective views of the observers.

The preferred dose of the composition comprising metabolites of arachidonic
acid or derivatives thereof according to the present invention as well as observation
time can be confirmed by the below experiment. The preferred dose of the
composition comprising metabolites of arachidonic acid or derivatives is 0.001-0.2

20  nmole. When the dose is less than 0.001 nmole, the induced scratching behavior is not
significantly increased, and when the dose is more than 0.2 nmole, the scratching
behavior is rather decreased.

In addition, the amount of metabolites of arachidonic acid and derivatives
thereof in the composition is preferably 6.5 x 10 -1.25 x10™* wt% with respect to the

25 total weight of the composition.

Further, video tape recording was used in the present invention to analyze
repeatedly the number of scratching occurrences, which is a criterion of the itch, for
accurate and effective estimation of the itch.

Further, the present invention provides a process of screening an anti-itching

30 substance by administering to an animal the metabolites of arachidonic acid



WO 2006/049416 PCT/KR2005/003648

represented by Chemical Formula 1 and 2, or derivatives thereof.
The process of screening an anti-itching substance according to the present
invention comprises:
1) inducing an itch in an animal except for human by administering the
5 composition comprising metabolites of arachidonic acid or derivatives thereof; and
2) determining the number of scratching occurrences by the animal after the

administration .

The animal used in the present invention is preferably a rodent such as a mouse,
10  rator guinea pig. More preferably it is ICR mouse.

The method of administering the composition comprising metabolites of
arachidonic acid or derivatives thereof in the above step 1) is not limited particularly;
however, it is preferably intradermal injection, subcutaneous injection, intravenous
injection, intraperitoneal injection, intramuscular injection, topical application, patch

15 or iontophoresis, and is more preferably intradermal injection.

The preferred administration amount for the composition comprising
metabolites of arachidonic acid or derivatives is 0.001-0.2 nmole. When the
administration amount was less than 0.001 nmole, the induced scratching behavior was
not significantly increased, and when the amount was more than 0.2 nmole, the

20  scratching behavior was rather decreased.

The screening process according to the present invention may further
comprises orally administering an anti-itching substance prior to administering the
composition; intradermal injecting an anti-itching substance at the same time as
administering the composition; or topically applying an anti-itching substance at and

25  around the site of administering the composition.

The anti-itching substance can be any conventional one used in the art, but
preferably capsaicin or azelastine. Capsaicin is a pungent ingredient of red pepper and
known to relieve pain and itch directly acting on the peripheral nerve, and has been
formulated as topical cream or patch, and used in clinics. Azelastine is an

30  anti-histamine agent used in clinics, and is effective in asthma, skin rashes, and atopic
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dermatitis or itch.
The process of determining the number of scratching occurrences by the
animal in step 2) is the same as that in the process of inducing an itch.
Further, the present invention provides a process of evaluating the anti-itching
5 effect on the itch induced by the composition comprising metabolites of arachidonic
acid or derivatives thereof.
The process comprises
1) inducing an itch in an animal except for human by administering the
composition of metabolites of arachidonic acid or derivatives thereof to the animal;
10 and
2) determining the number of scratching occurrences by the animal.
The animal used in the present invention is preferably a rodent such as a mouse,
rat or guinea pig. More preferably it is ICR mouse.
The method of administering the composition comprising metabolites of
16  arachidonic acid or derivatives thereof in the above step 1) is not limited particularly;
however, it is preferably intradermal injection, subcutaneous injection, intravenous
injection, intraperitoneal injection, intramuscular injection, topical application, patch
or iontophoresis, and is more preferably intradermal injection.
The preferred administration amount for the composition comprising
20 metabolites of arachidonic acid or derivatives is 0.001-0.2 nmole. When the
administration amount was less than 0.001 nmole, the induced scratching behavior was
not significantly increased, and when the amount was more than 0.2 nmole, the
scratching behavior was rather decreased.
The evaluating process according to the present invention may further
25 comprise orally administering an anti-itching substance prior to administering the
composition; intradermally injecting an anti-itching substance at the same time as
administering the composition; or topically applying an anti-itching substance at and
around the site of administering the composition.
The anti-itching substance can be any conventional one used in the art, but

30 preferably capsaicin or azelastine.
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The process of determining the number of scratching occurrences by the

animal in step 2) is the same as that in the process of inducing the itch.

[Mode for Invention]

5 The present invention will be described in more detail by way of the following
examples. However, these examples are provided for the purpose of illustration only
and should not be construed as limiting the scope of the invention, which will be
apparent to one skilled in the art.

Before describing Examples, Reference Examples are described to explain the

10  criterion applied in the experimentation of the Examples.

[Reference Example 1] Process of inducing an itch
ICR mice were shaved on their upper dorsal area, and then were intradermally
injected with a composition comprising metabolites of arachidonic acid or derivatives
15  thereof, and the control group was administered with the same amount of saline
solution. After administration, scratching behavior of the mice was recorded by
video camera for 40 minutes, and the recorded images were observed and analyzed by

two or more people simultaneously at least 2 times.

20 [Reference Example 2] Statistical analysis
The results were shown as a mean value including its standard deviation. The
significance of the results was tested by Student’s t-test. When the p value, which is
obtained by testing the control group and the experimental group, was less than 0.05,
the difference of the experimental group and the control group was evaluated to be

25  significant.

{[Reference Example 3] Evaluation of the anti-itching effect of the anti-itching
substance

ICR mice were shaved on the upper dorsal area, and then were intradermally
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10

injected with a composition comprising metabolites of arachidonic acid or derivatives
thereof together with compound A (substance to be evaluated as anti-itching
substance).  After one administration of the composition of metabolites of
arachidonic acid or derivatives thereof, and the control group was administered with
5 the same amount of saline solution. After administration, scratching behavior of the
mice was recorded by video camera for 40 minutes, and the recorded images were

observed and analyzed by two or more people simultaneously at least 2 times.

[Example 1] Determination of the amount of 12(s)-HPETE for inducing an itch

10 32 male ICR mice (age: 5-8 weeks, weight: 25-32 g) were used in total. 8
mice were used as control and 24 mice were used as experimental.  All 32 mice were
shaved on the upper dorsal area 24 hours before the experiment. The 24
experimental mice were divided into 3 groups, 8 mice for each group. The drug
(12(s)-HPETE) was dissolved in ethanol at concentration of 50 pg/ml. Each drug

15  was then diluted with saline solution to be of the appropriate concentration used in the
experiment. As the amount of ethanol is proportionally increased in the group where
the drug of high concentration was administered, ethanol was added to the control
group and to the groups where the drug in lower concentration was administered so
that the same amount of ethanol was administered in all of the groups.

20 For adaptation to a new environment, ICR mice were left in the observatory
cage for 30 minutes before injection. To the first group of ICR mice, 50 pl of
solution containing 12(s)-HPETE, which was diluted to 4 uM (drug amount: 0.2
nmole/site), was intradermally injected at the shaved site. To the second group, 50 pl
of solution containing 12(s)-HPETE, which was diluted to 1 pM (drug amount: 0.05

25 nmole/site), was intradermally injected to the shaved site. To the third group, 50 pl
of solution containing 12(s)-HPETE, which was diluted to 0.2 uM (drug amount: 0.01
nmole/site), was intradermally injected to the shaved site. To the control group, the
same amount of saline solution in which ethanol is diluted was intradermally injected.

After administration, animals were moved to the observatory cage, and were

30  videotaped for 40 minutes. After recording and when the experiment was terminated,
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1

the animals were moved to the raising cage. After 24 hours, they were examined to
determine if pathological symptom was found in the injection site and then all were
sacrificed. If any pathological symptom such as edema or hematoma was found, the
experimentation results were invalidated.

5 The recorded images were observed and analyzed by two or more people
simultaneously at least 2 times. Only the behavior of scratching the site where the
pruritogen was injected using the hind paw, was set as the index of the itch, and other
behavior was excluded. The results are shown in Fig. 1.

As can be seen in Fig. 1, all of the 12(s)-HPETE injected groups significantly

10 elicited scratching behavior compared to the control group. When 0.05 nmole of
12(s)-HPETE was injected, scratching behavior was induced most effectively (When
comparing the experimental group with the control group in Student’s t-test, the p

value was less than 0.01, which means significant increase).

15  [Example 2] Determination of the amount of 15(s)-HPETE for inducing an itch

32 male ICR mice (age: 5-8 weeks, weight: 25-32 g) were used in total. 8
mice were used as control and 24 mice were used as experimental.  All 32 mice were
shaved on the upper dorsal area 24 hours before the experiment. The 24
experimental mice were divided into 3 groups, 8 mice for each group. The drug

20  (15(s)-HPETE) was dissolved in ethanol at concentration of 50 pug/ml. Each drug
was then diluted with saline solution to be of appropriate concentration used in the
experiment. As the amount of ethanol is proportionally increased in the group where
the drug of high concentration was administered, ethanol was added to the control
group and to the groups where the drug in lower concentration was administered so

25  that the same amount of ethanol was administered in all of the groups.

For adaptation to a new environment, ICR mice were left in the observation
cage for 30 minutes before injection. To the first group of ICR mice, 50 ul of
solution containing 15(s)-HPETE, which was diluted to 4 uM (drug amount: 0.2
nmole/site), was intradermally injected to the shaved site. To the second group, 50 ul

30  solution containing of 15(s)-HPETE, which was diluted to 1 uM (drug amount: 0.05
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nmole/site), was intradermally injected to the shaved site. To the third group, 50 pl
of solution containing 15(s)-HPETE, which was diluted to 0.2 pM (drug amount: 0.01
nmole/site), was intradermally injected to the shaved site. To the control group, the
same amount of saline solution in which ethanol is diluted was intradermally injected.
5 After administration, animals were moved to the observatory cage, and were
videotaped for 40 minutes. After recording and when the experiment was terminated,
the animals were moved to the raising cage. After 24 hours, they were examined to
determine if pathological symptom was found in the injection site and then all were
sacrificed. If any pathological symptom such as edema or hematoma was found, the

10 experimentation results were invalidated.

The recorded images were observed and analyzed by two or more people
simultaneously at least 2 times. Only the behavior of scratching the site where the
pruritogen was injected using the hind paw, was set as the index of the itch, and other
behavior was excluded. The results are shown in Fig. 2.

15 As can be seen in Fig. 2, all of the 15(s)-HPETE injected groups significantly
elicited scratching behavior compared to the control group. When 0.05 nmole of
15(s)-HPETE was injected, itch was induced most effectively (When comparing the
experimental group with the control group in Student’s t-test, the p value was less than
0.01, which means significant increase).

20

[Example 3] Evaluation of the anti-itching effect using 12(s)-HPETE

40 male ICR mice (age: 5-8 weeks, weight: 25-32 kg) were shaved on their
upper dorsal area 24 hours before the experiment. To the first group (1% CSN), 100
ul of solution containing 1% capsaicin (dissolved in 75% ethanol) was treated

25 topically, and 5 minutes later 0.05 nmole of saline solution of 12(s)-HPETE was
intradermally injected to the shaved site. To the second group (0.05 nmole CSN),
0.05 nmole of 12(s)-HPETE and 0.05 nmole of capsaicin were simultaneously
dissolved in saline solution, and this was intradermally injected to the shaved site. To
the third group (30 mg/kg AZH), 30 mg/kg of azelastine was dissolved in saline

30  solution and orally administered 30 minutes before intradermal injection of 0.05 nmole
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12(s)-HPETE. To the fourth group (called “12(s)-HP group”), 0.05 nmole of
12(s)-HPETE was dissolved in saline solution and was intradermally injected. To the
control group, the same amount of saline solution in which the same amount of ethanol
is added was intradermally injected.

5 After administration, animals were moved to the observatory cage, and
videotaped for 40 minutes. After recording and when the experiment was terminated,
the animals were moved to the raising cage. After 24 hours, they were examined to
determine if pathological symptom was found in the injection site and then all were
sacrificed. If any pathological symptom such as edema or hematoma was found, the

10  experimentation results were invalidated.

The recorded images were observed and analyzed by two or more people
simultaneously at least 2 times. Only the behavior of scratching the site where the
pruritogen was injected using the hind paw was set as the index of the itch, and other
behavior was excluded. The results are shown in Fig. 3.

15 As can be seen in Fig. 3, the groups in which 0.05 nmole/site of 12(s)-HPETE
was injected were significantly elicited an itch compared to the control group.  All of
the groups in which the anti-itching substances were administered topically,
intradermally or orally, the itch induced by 12(s)-HPETE was effectively inhibited
(When comparing the first, second, and third groups with the 12(s)-HP group in

20 Student’s t-test, the p value was less than 0.05, which means the significant

suppression of 12(s)-HPETE-induced scratching behavior).

[Example 4] Evaluation of the anti-itching effect using 15(s)-HPETE
40 male ICR mice (age: 5-8 weeks, weight: 25-32 kg) were shaved on their
25  upper dorsal area 24 hours before the experiment. To the first group (1% CSN), 100
pl of solution containing 1% capsaicin (dissolved in 75% ethanol) was treated
topically, and 5 minutes later 0.05 nmole of saline solution in which 15(s)-HPETE was
dissolved was intradermally injected to the shaved site. To the second group (0.05
nmole CSN), 0.05 nmole of 15(s)-HPETE and 0.05 nmole of capsaicin were

30 simultaneously dissolved in saline solution and was intradermally injected to the
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shaved site. To the third group (30 mg/kg AZH), 30 mg/kg of azelastine was
dissolved in saline solution and was orally administered 30 minutes before intradermal
injection of 0.05 nmole 15(s)-HPETE. To the fourth group (called “15(s)-HP group”),
0.05 nmole of 15(s)-HPETE was dissolved in saline solution and was intradermally

5 injected. To the control group, the same amount of saline solution in which the same
amount of ethanol is added was intradermally injected

After administration, animals were moved to the observatory cage, and
videotaped for 40 minutes.  After recording and when the experiment was terminated,
the animals were moved to the raising cage. After 24 hours, they were examined to

10  determine if pathological symptom was found in the injection site and then all were
sacrificed. If any pathological symptom such as edema or hematoma was found, the
experimentation results were invalidated.

The recorded images were observed and analyzed by two or more people
simultaneously at least 2 times. Only the behavior of scratching the site where the

15  pruritogen was injected using the hind paw was set as the index of the itch, and other
behavior was excluded. The results are shown in Fig. 4.

As can be seen in Fig. 4, the groups in which 0.05 nmole/site of 15(s)-HPETE
was injected were significantly elicited an itch compared to the control group. ~ All of
the groups in which the anti-itching substances was administered locally, intradermally

20 or orally, the itch induced by 15(s)-HPETE was effectively inhibited (When
comparing the first, second, and third groups with the 15(s)-HP group in Student’s
t-test, the p value was less than 0.05, which means the significant suppression of

15(s)-HPETE-induced scratching behavior).

25 [Industrial Applicability]
As can be seen in the above, metabolites of arachidonic acid and derivatives
thereof according to the present invention induce an itch effectively, and are useful in
the experiment for evaluating anti-itching effect of drug candidates. Therefore,

metabolites of arachidonic acid and derivatives thereof according to the present
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invention are useful for studying an itch, searching for a drug for treating an itch and

evaluating the drug effect.
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[CLAIMS]
[Claim 1]

A composition for inducing an itch comprising metabolites of arachidonic acid

as effective ingredient.
5  [Claim2]

The composition according to claim 1, wherein said metabolites of arachidonic
acid are one or more selected from the group consisting of 12(s)-HPETE,
15(s)-HPETE and derivatives thereof.

[Claim 3]
10 A process to induce an itch in an animal except for human, comprising
administering the composition of claim 1 to the animal.
[Claim 4]
The process according to claim 3, wherein said animal is a rodent selected
from the group consisting of mouse, rat and guinea pig.
15 [Claim 5]
The process according to claim 4, wherein said animal is ICR mouse.
[Claim 6]
The process according to claim 3, wherein said administration is selected from
the group consisting of intradermal injection, subcutaneous injection, intravenous
20 injection, intraperitoneal injection, intramuscular injection, topical application, patch
and iontophoresis.
[Claim 7]
The process according to any one of claims 3 to 6, wherein the amount of
administered composition is 0.001-0.2 nmole.
25 [Claim 8]
A process of screening an anti-itching substance comprising:
inducing an itch in an animal except for human by administering the

composition of claim 1 to the animal; and
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determining the number of occurrences of scratching behavior by the animal.
[Claim 9]
The process according to claim 8, wherein said animal is a rodent selected
from the group consisting of mouse, rat and guinea pig.
5  [Claim 10]
The process according to claim 9, wherein said animal is ICR mouse.
[Claim 11]
The process according to claim 8, wherein said administration is selected from
the group consisting of intradermal injection, subcutaneous injection, intravenous
10  injection, intraperitoneal injection, intramuscular injection, topical application, patch
and iontophoresis.
[Claim 12]
The process according to claim 8, further comprising orally administering an
anti-itching substance prior to administering the composition.
15 [Claim 13]
The process according to claim 8, further comprising intradermally injecting an
anti-itching substance at the same time as administering the composition.
[Claim 14]
The process according to claim 8, further comprising, after administering the
20  composition, topically administering an anti-itching substance at and around the site of
administering the composition.
[Claim 15]
The process according to any one of claims 8 to 14, wherein the amount of
administered composition is 0.001-0.2 nmole.
25 [Claim 16]
An anti-itching substance obtained by the screening process according to any
one of claims 8 to 14.

[Claim 17]
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A process of evaluating the anti-itching effect of an anti-itching substance
comprising:

inducing an itch in an animal except for human by administering the
composition of claim 1 to the animal; and

5 determining the number of occurrences of scratching by the animal.
[Claim 18]
The process according to claim 17, wherein said animal is a rodent selected
from the group consisting of mouse, rat and guinea pig.
[Claim 19]
10 The process according to claim 18, wherein said animal is ICR mouse.
[Claim 20]

The process according to claim 17, wherein said administration is selected
from the group consisting of intradermal injection, subcutaneous injection, intravenous
injection, intraperitoneal injection, intramuscular injection, topical application, patch

15 and iontophoresis.

[Claim 21]

The process according to claim 17, further comprising, prior to administering
the composition, orally administering a substance to be evaluated for its anti-itching
effect.

20 [Claim 22]

The process according to claim 17, further comprising, at the same time with
administering the composition, intradermally injecting a substance to be evaluated for
its anti-itching effect.

[Claim 23]

25 The process according to claim 17, further comprising, after administering the
composition, topically administering a substance at and around the site of
administering the composition to be evaluated for its anti-itching effect.

[Claim 24]

The process according to any one of claims 17 to 23, wherein the amount of
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administering the composition is 0.001-0.2 nmole.
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