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Abstract:

The present invention relates to a combination therapy of cycloserine and lithium for the prevention
or treatment of depression. The combined administration of cycloserine and lithium according to the
present invention has a remarkably excellent effect of preventing or treating depression compared to
each single administration, thereby being effectively utilized as a combination therapy for
antidepressants.
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Description

Title of Invention: COMBINATION THERAPY OF CYCLOSERINE

AND LITHIUM FOR THE TREATMENT OF DEPRESSION

Technical Field

The present invention relaies to a combination therapy of cycloserine and lithium for
the treatment of depression.
Background Art

Depression is an emotional pathelogical phenomenon that occurs regardless of the
cbjective situation. All of the patients’ lives are covered with depressed moods,
decreased interest, and anhedonia, and become obsessed with deprivation of mental
exercise, a {eeling of pessimism, and despair. Tt is a discase that keads to spicide
attempts because suicide is motivated. and is manifested by a varicty of physical
symptoms such as decreased appetite, insomnia, constipation. loss of libido, and the
like. The depression has recently emerged as a serious soctal problem.

Mosi of the current antidepressants have pharmacological actions that increase the
concentration of neurotransmitiers in central sernionin or noradrenaline synapses. The
antidepressants that are widely used may be classified into tricyclic antidepressants
{TCA). monoamine oxidase inhibitors (MAQE), selective serotonin reuptake inhibitors
{SSRI}, and the like, depending on mechanisms that increase the conceniration of neu-
rotransmitiers. Even though these conventional antidepressants are relatively effective,
in some cases, severe side effects and effects that do not meet expeciations may
appear. There are a nuinber of paitients who do not respond well to antidepressant
drugs (Thase ct al. 2001}, bave a high recurrence rate (Frank et al. 1991), and arc not
able io take the drug due (o severe side effects (Gumnick and Nemeroff 2000). TCA
such as imipramine, desipramine, and the like, have severe side effects such as by~
potension, heart dysfunction, and the like. The most widely used 55R1I such as
fluoxetine, sertraline, and the like, cause nausea, gastroiniestinal bleeding, sexual dys-
function, or the fike.

Cycloserine (D-cyeloserine; D(CS) is an antibiotic substance approved under the
brand name Seromycin, and is known 1o be a partial agonist for NMIDA receptors with
regard {o the nervous system. Seromycin capsules. which are cycloserine used as
medicament, are administered orally twice a day. The drug concentration thereof is de-
termined in consideration of body weight, medical condition, seromycin serum level,
and the like, and should not exceed 1,000 mg per day.

Lithinm carbonate (Li ,C0O 5) among Hthivum salts has been approved for the

treatment of bipolar disorder (manic depression). it is known that lithium acts on

SUBSTITUTE SHEET (RULE 26)
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Na+/K+ ATPase in neurons, alters the release of neurotransmitters, affects cAMP con-

centration, and blocks inositol metabolism, thereby depleting and inhibiting neurons.
As described above, it is known that cycloserine and the lithium salt are able to act

on the central nervous system through different mechanisms, respectively, but it is not

known at all that using the drugs in combination is able to effectively treat depression.
Disclosure of Invention
Technical Problem

An object of the present invention is to provide a combination therapy of cycloserine
and lithium for the treatment of depression.
Solution to Problem

In the present invention, the inventors confirmed for the first time that when cy-
closerine and lithium were administered in combination, an effect of preventing or
treating depression was significantly improved compared to each single administration.

In one aspect, the present invention provides a pharmaceutical composition for
preventing or treating depression including: (i) cycloserine or a pharmaceutically ac-
ceptable salt thereof; and (ii) lithium or a pharmaceutically acceptable salt thereof.

In the pharmaceutical composition, the cycloserine may be D-cycloserine, and the
pharmaceutically acceptable salt of lithium may be lithinm carbonate, lithium chloride,
lithium acetate, lithium sulfate, lithium citrate, lithium orotate, lithium gluconate, or a
combination thereof.

In the pharmaceutical composition, a weight ratio of (1) the cycloserine or the phar-
maceutically acceptable salt thereof; and (ii) the lithium or the pharmaceutically ac-
ceptable salt thereof may be 10 : 5 to 10 : 1, and specifically, about 2.5 : 1 or about 5 :
1. The pharmaceutical composition may include 10 to 50 mg of the cycloserine or the
pharmaceutically acceptable salt thereof and 2.5 to 10 mg of the lithium or the pharma-
ceultically acceptable salt thereof, respectively.

In the pharmaceutical composition, the pharmaceutical composition may be ad-
ministered orally.

In another aspect, the present invention provides a combination for preventing or
treating depression including: (i) a first preparation including cycloserine or a pharma-
ceutically acceptable salt thereof’, and (ii) a second preparation including lithium or a
pharmaceutically acceptable salt thereof.

In the combination, the first preparation and the second preparation may be ad-
ministered simultaneously or at different times. Further, the combination may be a
combination preparation including the first preparation and the second preparation, and
specifically may be a combination preparation administered orally.

In still another aspect, the present invention provides an adjuvant pharmaceutical
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composition of lithium for preventing or treating depression including cycloserine or a
pharmaceutically acceptable salt thereof.
In still another aspect, the present invention provides a food composition for

preventing or improving depression including: (i) cycloserine or a pharmaceutically ac-
ceptable salt thereof; and (ii) lithinum or a pharmaceutically acceptable salt thereof.
Advantageous Effects of Invention

The combined administration of cycloserine and lithinm according to the present
invention has a remarkably excellent effect of preventing or treating depression
compared to each single administration, thereby being effectively utilized as a
treatment therapy or a combination preparation for antidepressants.
Brief Description of Drawings

FIG. 1 shows results of a forced swimming test (FST) in mouse depending on a com-
bination treatment of D-cycloserine and a lithium salt; and

FIG. 2 is shows results of an open field test (OFT) in mouse depending on D-
cycloserine, lithium salt, and the combination treatment thereof, respectively.
Best Mode for Carrying out the Invention

Hereinafter, the present invention will be described in detail as exemplary em-
bodiments of the present invention with reference to the accompanying drawings.
However, the following exemplary embodiments are presented as examples of the
present invention, and in a case where it is determined that detailed descriptions of a
technique or configuration well known to those skilled in the art may unnecessarily
obscure the gist of the present invention, detailed descriptions thereof may be omitted,
and thus the present invention is not limited thereto.

In addition, terminologies used in the present specification are terms used to appro-
priately express preferred embodiments of the present invention, which may vary
depending on the intention of users or operators, or customs in the field to which the
present invention belongs, and the like. Accordingly, definitions of these terms should
be established based on the contents throughout the present specification. Throughout
the specification, when a part "includes” a component, it means that the part may
further include other components rather than excluding the other components unless
otherwise specified.

All technical terms used in the present invention, unless otherwise defined, are used
in the same meaning as those of ordinary skill in the art generally understand in the
related field of the present invention. In addition, preferred methods or samples are
described in the present specification, but those similar thereto or the equivalents

. .. zue/Date Received 2023-09-08
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thereof are included in the scope of the present invention.

The inventors confirmed that the combined administration of cycloserine and lithium
salt according to the present invention had a remarkably excellent effect of treating de-
pression compared to each single administration, and completed the present invention.

In one aspect, the present invention provides a pharmaceutical composition for
preventing or treating depression including: (i) cycloserine or a pharmaceutically ac-
ceptable salt thereof; and (ii) lithium or a pharmaceutically acceptable salt thereof.

In the pharmaceutical composition of the present invention, the cycloserine may be
D-cycloserine represented by the following Formula 1:

[ Formula 1]

H O

-

HoN NH
o)

The lithium salt is one of the GSK-3 inhibitor series drugs. In addition to lithium as
the GSK-3 inhibitor, examples of the GSK3 inhibitors may include inorganic atoms
such as zinc and tungsten (including pharmaceutically acceptable salts thereof); ATP-
competitive inhibitors such as indirubin, 6-BIO, hymenialdisine, dibromocantharelline,
meridianin, aminopyrimidine, arylindolemaleimide, thiazole, paullone, and aloisine;
non-ATP competitive inhibitors such as manzamine, furanosesquiterpene, thiadiazo-
lidindione, halomethylketone, and L803-mts, and the like ( see Eldar-Finkelman,
Hagit, and Ana Martinez. "(G8K-3 inhibitors: preclinical and clinical focns on CNS."
Frontiers in molecular neuroscience 4 (2011): 32).

However, it is very difficult to predict even for those skilled in the art to which the
present invention belongs, that when the lithium salt of the above-described GSK-3 in-
hibitors is administered in combination with cycloserine, an additive therapeutic effect
is shown in the treatment of depression. However, the inventors performed a com-
bination therapy of lithium, which is one of the GSK-3 inhibitors, or a pharma-
ceutically acceptable salt thereof, and cycloserine in a mouse model, and as a result, it
was confirmed for the first time that the combination therapy was effective in the
treatment of depression, which had a remarkably excellent effect compared to
therapeutic effects of lithium salt or cycloserine, respectively (FIGS. 1 to 2).

In the present invention, the pharmaceutically acceptable salt refers to a salt
commonly used in the pharmaceutical industry, and for example, may include salts of

inorganic ions such as sodium, potassium, calcium, magnesium, lithium, copper,

Date Recue/Date Received 2023-09-08
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manganese, zinc, iron, and the like, salts of inorganic acids such as hydrochloric acid,
phosphoric acid, sulfuric acid, and the like, and in addition thereto, may include salts
of organic acids such as ascorbic acid, citric acid, tartaric acid, lactic acid, maleic acid,
malonic acid, fumaric acid, glycolic acid, succinic acid, propionic acid, acetic acid,
orotic acid, gluconic acid, acetylsalicylic acid, and the like, and amino acid salts such
as lysine, arginine, guanidine, and the like. In addition, the pharmaceutically ac-
ceptable salt may include salts of organic ions such as tetramethyl ammonium,
tetracthyl ammoniom, tetrapropyl ammonium, tetrabutyl ammonium, benzyl trinethyl
ammonium, benzethonium, and the like, that may be used in pharmaceutical reactions,
purification and separation processes. However, types of salts meant in the present
invention are not limited to salts that are listed above.

For example, preferred pharmaceutically acceptable salts of lithium may include, but
are not limited to, lithium carbonaie, lithium chloride, lithium acetate, lithium sulfate,
lithinm citrate, lithinm orotate, and lithinm gluconate.

In an exemplary embodiment of the present invention, it was confirmed that the
combincd administration of cycloserine and lithium salt showed remarkably excellent
results in behavioral tests such as a forced swimming test (FST), and the like, in ex-
perimental animals (FIGS. 1 to 2). Therefore, the pharmaceutical composition of the
present invention may be effectively utilized for preventing or treating depression. The
depression may be a single episode or recurrent major depressive disorder, or an
anxiety disorder or depression with phobia, or manic depression such as type 1 bipolar
disorder, type II bipolar disorder or circulatory disorder.

In the pharmaceutical composition of the present invention, a weight ratio of (i) the
cycloserine or the pharmaceutically acceptable salt thereof and (ii) the lithium or the
pharmaceutically acceptable salt thereof may be 10 : 5 to 10 : 1, and specifically, about
2.5: 1 orabout 5 : 1. The pharmaceutical composition may include 10 to 50 mg of the
cycloserine or the pharmaceutically acceptable salt thereof and 2.5 to 10 mg of the
lithium or the pharmaceutically acceptable salt thereof, respectively. In one exemplary
embodiment, the pharmaceutical composition may include 10 to 50 mg of D-
cycloserine and 2.5 to 10 mg of lithivm carbonate. Specifically, the pharmaceutical
composition may include 12.5 to 25 mg of D-cycloserine per 5 mg of lithium
carbonate. The inventors confirmed that when cycloserine and lithium salt were ad-
ministered in combination in the above-described weight ratio, the combination
therapy was particularly effective in treating depression (FIGS. 1 to 2).

The pharmaceutical composition of the present invention may be administered in a
therapeutically effective amount. The therapeutically effective amount refers to a drug
dosage that exerts a practical effect of preventing or treating depression. The suitable
total daily dosage may be determined by the treating physician within proper medical
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judgment range. It is preferable to apply differently the specific therapeutically
effective amount for a specific patient depending on various factors including the type
and degree of the reaction to be achieved, the type and amount of drugs to be ad-
ministered in combination, a specific composition used whether other preparations are
used in some cases, the patient's age, weight, general health status, sex and diet, time of
administration, route of administration, duration of treatment, and similar factors well
known in the medical field.

The pharmaceutical composition of the present invention may be administered in
divided doses once to several times a day. For example, cycloserine or the pharma-
ceutically acceptable salt thereof and lithium or the pharmaceutically acceptable salt
thereof may be administered based on a mouse at a dose of 0.2 to 50 mg/kg and 0.1 to
100 mg/kg, respectively, and specifically 2 to 7.5 mg/kg of cycloserine or the pharma-
ceutically acceptable salt thereof per 1 mg/kg of lithium or the pharmaceutically ac-
ceptable salt thereof may be administered.

It was confirmed in Examples of the present invention that as a result of admin-
istering cycloserine and the lithium salt to experimental animals (for example, mice) in
various dosage ranges, forced swimming test (FST) results were significantly
improved in a group that was administered with about 2.5 mg/kg, or 5 mg/kg of D-
cycloserine and about 1 mg/kg of lithium carbonate in combination (FIG. 1).

Therefore, it is possible to convert the preferred dose in human in consideration of
the optimal dose to be administered to mouse confirmed in the present invention, the
mouse-human dose-response relationship, and no-observed-adverse-effect level
(NOAEL), and the like. The dose conversion factor may be expressed by using the
human equivalent dose (HED) calculation method described in the document (see,
FDA, US. "Guidance for Industry, Estimating the maximum safe starting dose in initial
clinical trials for therapeutics in adult healthy volunteers.” FDA, ed (2005)). The
mouse-human dose conversion factor suggested in the above document is 12.3, and a
dose of A/12.3 (mg/kg) is derived by dividing a dose (A) of the drug identified in the
mouse by the conversion factor. In general, one tablet is made for an adul¢ weighing 60
kg. If the value of A/12.3 (mg/kg) is multiplied by 60 kg, the dose of about 5 x A
(mg), which is the human dose, is derived. Therefore, with reference to the optimal
mouse dose ratio of D-cycloserine and lithium carbonate identified in the examples of
the present invention, it is possible to derive a preferred drug dose to be administered
to humans.

Accordingly, doses of D-cycloserine and lithium carbonate included in the pharma-
ceutical composition of the present invention are preferably 10 to 50 mg and 2.5 to 10
mg, respectively, and more preferably 12.5 to 25 mg of D-cycloserine per 5 mg of

lithium carbonate is administered. The inventors also confirmed that the effect of
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treating depression is maximized in the above-described range compared to a case
where a dose group of D-cycloserine and lithium carbonate is higher than the above-
described range. This is the first confirmation that the effect of treating depression is
improved when administering D-cycloserine and lithium carbonate in combination at a
dose much lower than a dose used in the single preparation of D-cycloserine or lithium
carbonate.

The pharmaceutical composition of the present invention may be administered orally
or parenterally, and is preferably administered orally. In addition, the pharmaceutical
composition of the present invention may be used in combination with one or more
central nervous system drugs. For example, the pharmaceutical composition may be
used in combination with additional pharmaceutical antidepressants, herbal antide-
pressants, anticonvulsants, mood stabilizers, antipsychotics, benzodiazepines, or a
combination thereof for effective treatment of depression.

The pharmaceutical composition of the present invention may include a pharma-
ceulically acceptable carrier, excipient, and/or diluent for administration. Examples of
the carrier, excipient and/or diluvent may include, but are not limited to, lactose,
dextrose, sucrose, sorbitol, mannitol, xylitol, erythritol, maltitol, starch, gum acacia,
alginate, gelatin, calcium phosphate, calcium silicate, cellulose, methyl cellulose, mi-
crocrystalline cellulose, polyvinyl pyrrolidone, water, methylhydroxybenzoate, propyl-
hydroxybenzoate, talc, magnesinm stearate, and mineral oils.

The pharmaceutical composition of the present invention may be prepared in a phar-
maceutical formulation using a method well known in the art. In the preparation of the
formulation, the active ingredient may be mixed or diluted with a carrier, or en-
capsulated in a carrier in the form of a container. When the pharmaceutical com-
position of the present invention is prepared in a formulation for oral administration,
for example, the pharmaceutical composition may be formulated as tablets, troches,
lozenges, water-soluble or oily suspensions, powders or granules, emulsions, hard or
soft capsules, syrups or elixirs.

In one aspect, the present invention provides a method for preventing or treating de-
pression including: administering to a patient a therapeutically effective amount of (i)
cycloserine or a pharmaceutically acceptable salt thereof; and (ii) lithium or a pharma-
ceutically acceptable salt thereof. In another aspect, the present invention provides a
use of (i) cycloserine or a pharmaceutically acceptable salt thereof; and (ii) lithium or a
pharmaceutically acceptable salt thereof in preparation of a medicament for preventing
or treating depression. The cycloserine, lithinm, salt, and the like are the same as
described above.

In one aspect, the present invention provides a combination for preventing or treating

depression including: (i) a first preparation including cycloserine or a pharmaceutically
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acceptable salt thereof; and (ii) a second preparation including lithium or a pharma-
ceutically acceptable salt thereof.

In the present invention, the term “combination” refers to a combination of two or
more active substances in a formulation and a combination in the sense of individual
formulations of active substances that are administered at specified intervals from each
other in treatment. Thus, the term "combination”, when described in connection with
the present invention, includes the clinical realization of co-administration of two or
more therapeutically effective compounds.

In the combination of the present invention, the cycloserine may be D-cycloserine,
and lithium carbonate may be specifically selected as the pharmaceutically acceptable
salt of lithium.

In the combination of the present invention, doses of the cycloserine or the pharma-
ceutically acceptable salt thereof in the first preparation and the lithium or the pharma-
ceutically acceptable salt thereof in the second preparation may be 10 to 50 mg and 2.5
to 10 mg, respectively, and more preferably 12.5 to 25 mg of D-cycloserine per 5 mg
of lithium carbonate is administered. In the combination of the present invention, the
first preparation and/or the second preparation may be administered parenterally or
orally, respectively, and preferably may be administered orally.

In the combination of the present invention, the first preparation and the second
preparation may be administered simultaneously or at different times.

The combination of the present invention may be a combination preparation
including the first preparation and the second preparation, and specifically may be a
combination preparation administered orally.

In the combination of the present invention, a weight ratio of the cycloserine or the
pharmaceutically acceptable salt thereof included in the first preparation; and the
lithium or the pharmaceutically acceptable salt thereof included in the second
preparation may be 10 : 5to 10 : 1, and specifically, about 2.5 : 1 or about 5 : 1. In this
case, doses of the cycloserine or the pharmaceutically acceptable salt thereof included
in the first preparation and the lithium or the pharmaceutically acceptable salt thereof
included in the second preparation may be 10 to 50 mg and 2.5 to 10 mg, respectively,
and more preferably 12.5 to 25 mg of D-cycloserine per 5 mg of lithium carbonate is
administered.

In one aspect, the present invention provides an adjuvant pharmaceutical com-
position of lithinm for preventing or treating depression including cycloserine or a
pharmaceutically acceptable salt thereof.

In the present invention, the term "adjuvant” refers to a use in which even though
preventive or therapeutic effects of the drug alone administered as an auxiliary are

relatively low, an effect of preventing or treating depression is remarkably improved
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when administered in combination with other central nervous system drugs.

In the composition, the cycloserine may be D-cycloserine, and lithium carbonate may
be specifically selected as the pharmaceutically acceptable salt of lithium.

In the adjuvant pharmaceutical composition of lithium for preventing or treating de-
pression, the weight of the cycloserine or the pharmaceutically acceptable salt thereof
may be 2 to 10 times, or 2.25 to 7.5 times, and specifically about 2.5 times, 5 times, or
7.5 times the weight of the lithium or the pharmaceutically acceptable salt thereof used
for preventing or treating depression. In this case, the cycloserine or the pharma-
ceutically acceptable salt thereof included in the adjuvant pharmaceutical composition
of lithium for preventing or treating depression may have the weight of about 10 to 50
mg, which may reduce the weight of the lithium or the pharmaceutically acceptable
salt thereof used for preventing or treating depression up to about 2.5 to 10 mg.

The composition of the present invention may be a pharmaceutical composition or a
food compasition. When the composition is used as the food compaosition, cycloserine
and lithivm or a pharmaceutically acceptable salt thereof may be added as it is or may
be used together with other foods or food ingredients, and may be appropriately used
according to a conventional method. The composition may include food supplementary
additives acceptable for food in addition to an active ingredient, and an amount of the
active ingredient mixed may be appropriately determined according to the purpose of
use (prevention, health or therapeutic treatment).

The food composition of the present invention may include a health functional food.
The term "health functional food" used in the present invention refers to food manu-
factured and processed in the form of tablets, capsules, powders, granules, liquids pills,
and the like, using raw materials or ingredients that have useful functionality for the
human body. Here, the term "functionality" refers to obtaining useful effects for health
use such as controlling nutrients, physiological action, or the like, on the structure and
function of the human body.

In addition, there is no limitation on the type of health food that the composition of
the present invention can be used. Further, the composition including cycloserine and/
or lithium as an active ingredient of the present invention may be prepared by mixing
other suitable adjuvant ingredients and known additives that may be contained in
health functional foods depending on the selection of those skilled in the art. Examples
of the food that can be added may include meat, sausage, bread, chocolate, candy,
snacks, confectionery, pizza, ramen, other noodles, gum, dairy products including ice
cream, various soups, beverages, tea, drinks, alcoholic beverages, vitamin complexes,
and the like, and the food may be prepared by adding an extract according to the
present invention as a main component into squeezed juice, tea, jelly, juice, and the
like.
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All the matters described in compaositions, treatment methods and uses of the present
invention are applied equally as long as they are inconsistent with each other.

The present invention will be described in more detail through the following
Examples. However, these Examples are provided only to embody the contents of the
present invention and the present invention is not limited thereto.

<Example 1> Forced swimming test (FST) results depending on combined ad-
ministration of cycloserine and lithinm

In order to test an effect of reducing depression depending on administration of the
pharmaceutical composition of the present invention, mice were subjected to a forced
swimming test (FST). The FST, which is to measure a coping strategy for acute stress
that inevitably occurs, is an animal behavioral experiment commonly used to measure
antidepressant effects.

To confirm the effect of reducing depression by combined administration of D-
cycloserine (DCS) and lithium, 10 ml/kg of the preparation was administered to all
groups of mice (C57BL6). Each group of mice was administered with the vehicle
(DW, control group, n = 22), DCS 2.5 (DCS 2.5 mg/kg single treatment group, n = 6),
DCS 5 (DCS 5 mg/kg single treatment group, n = 6), Li,CO ; 1 (Li 2CO ; 1 mg/kg
single treatment group, n=6), DCS 1 +Li.CO ;1 (DCS 1 mg/kg and Li .CO ; 1 mg/
kg combination treatment group, n = 13), DCS 2.5 + Li -CO ; 1 (DCS 2.5 mg/kg and
Li »CO ; 1 mg/kg combination treatment group, n=14), DCS 5+ Li,CO ;1 (DCS 5
mg/kg and Li ,CO ; 1 mg/kg combination treatment group, n = 14), DCS 10 + Li ,CO ;
1 (DCS 10 mg/kg and Li ,CO ; 1 mg/kg combination treatment group, n = 14). After 1
hour, the forced swimming test (FST) that measures depression-like behavior was
performed on the mice.

Specifically, each group of mice was individually placed in a 3L Pyrex beaker (13
cm in diameter, 24 cm in height), and the beakers were filled with 27.5 + 1.5°C of
water up to a depth of 9 cm. All mice were forced to swim for 6 minutes, and im-
mobility time was measured for the last 4 minutes of the experiment. The immobility
time is defined as the RNR time taken while the mouse is floating without struggling
or taking only the movement required for keeping the mouse's head above the water
surface.

As a result, each group administered with DCS or Li ,CO ; alone did not show sta-
tistical significance as compared to the control group administered with the vehicle,
but a group that was subjected to FST in an hour after being administered with DCS
and LiCl in combination, showed a significant decrease in immobility (FIGS. 1 and 2).
In addition, it was shown that the immobility was significantly decreased even a week
after DCS and Li ;CO ; were administered in combination (FIG. 1).

In addition, as a result of the open field test, it was confirmed that it did not affect the
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activity of the animal such as a distance that the mouse moved for a predetermined
period of time (15 minutes) in the experiment (FIG. 2). This confirmation proved that
the decrease in immobility time of the group administered in combination at the
specific ratio, which was confirmed in the results of the FST experiment, was not
causcd by the increase in activity of the corresponding groups.

The above results showed that the combined administration of cycloserine and
lithium can be effectively utilized as a combined therapeutics for preventing or treating

depression effects as an antidepressant.
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[claim 1]

A pharmaceutical composition for preventing or treating
depression comprising:
5 (i) cycloserine or a pharmaceutically acceptable salt
thereof; and
(ii) lithium or a pharmaceutically acceptable salt
thereof,
wherein a weight ratio of (i) the cycloserine or the
10 pharmaceutically acceptable salt thereof; and (ii) the
lithium or the pharmaceutically acceptable salt thereof is
10 ¢« 5 to 10 : 1.
[claim 2]
The pharmaceutical composition of claim 1, wherein the
15  cycloserine is D-cycloserine represented by Formula 1:

[Formula 1]

H 0

HaoN Z ,ENH
O

[claim 3]

The pharmaceutical composition of claim 1, wherein the
20 pharmaceutically acceptable salt of lithium is lithium

carbonate.
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[claim 4]

The pharmaceutical composition of claim 1, comprising
(i) 10 to 50 mg of the cycloserine or the pharmaceutically
acceptable salt thereof; and (ii) 2.5 to 10 mg of the lithium

5 or the pharmaceutically acceptable salt thereof, for
administration to humans.
[claim 5]

The pharmaceutical composition of claim 4, comprising

12.5 to 25 mg of D-cycloserine per 5 mg of lithium carbonate
10 for administration to humans.
[claim 6]

The pharmaceutical composition of claim 1, wherein the
pharmaceutical composition is for oral administration.
[claim 7]

15 A combination for preventing or treating depression
comprising:

(i) a first preparation comprising cycloserine or a
pharmaceutically acceptable salt thereof; and

(ii) a second preparation comprising lithium or a

20 pharmaceutically acceptable salt thereof,
wherein a welght ratio of (i) the cycloserine or the
pharmaceutically acceptable salt thereof; and (ii) the
lithium or the pharmaceutically acceptable salt thereof is
10 : 5 to 10 : 1.

25
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[claim 8]

The combination of «c¢laim 7, wherein the first
preparation and the second preparation are for
administration simultaneously or at different times.

5 [claim 9]

The combination of claim 7, wherein the combination is
a combination preparation comprising the first preparation
and the second preparation.

[claim 10]

10 The combination of claim 9, wherein the combination is
a combination preparation for oral administration.
[claim 11]

An adijuvant pharmaceutical composition of lithium for
preventing or treating depression comprising cycloserine or

15 a pharmaceutically acceptable salt thereof,

wherein a weight ratio of (i) the cycloserine or the
pharmaceutically acceptable salt thereof; and (ii) the
lithium or the pharmaceutically acceptable salt thereof is
10 : 5 to 10 : 1.

20 [claim 12]

A food composition for preventing or improving
depression comprising:

(i) cycloserine or a pharmaceutically acceptable salt

thereof; and

Date Recue/Date Received 2023-09-08
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(ii) 1lithium or a pharmaceutically acceptable salt
thereof,

wherein a weight ratio of (i) the cycloserine or the
pharmaceutically acceptable salt thereof; and (ii) the

5 1lithium or the pharmaceutically acceptable salt thereof is
10 ¢ 5 to 10 : 1.
[claim 13]

Use of a therapeutically effective amount of (i)

cycloserine or a pharmaceutically acceptable salt thereof;
10 and (ii) 1lithium or a pharmaceutically acceptable salt
thereof, for preventing or treating depression,

wherein a weight ratio of (i) the cycloserine or the
pharmaceutically acceptable salt thereof; and (ii) the
lithium or the pharmaceutically acceptable salt thereof is

15 10 ¢ 5 to 10 : 1.
[Claim 14]

Use of a combination of (i) cycloserine or a
pharmaceutically acceptable salt thereof; and (ii) lithium
or a pharmaceutically acceptable salt thereof in preparation

20 of a medicament for preventing or treating depression,
wherein a weight ratio of (i) the cycloserine or the
pharmaceutically acceptable salt thereof; and (ii) the
lithium or the pharmaceutically acceptable salt thereof is
10 : 5 to 10 : 1.

25
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