LSy

18

e

20

1)
¥

WO 2018/160055 PCT/MY2018/000001

METHOD FOR PREVENTING OR TREATING AUTISM SPECTRUM DISORDERS BY

BENZOWC ACID saLY

BACKGROUND

Techuical Field
The preseut disclosure relates to a method for preventing or treating an autism spectrom
disorder, and specifically to a method for preventing or reating an autism spectrum disorder
} - A N
by administering to a subject a composition comprising a benzoie acid salt. Also related ix a

composifion for ase in preventing or treating an autism spectrun disorder in a subject in nesd

thereot,

2. Description of Associated Art

Crrrent newroscience rescarches hypothesized that autism spectrum disorders (ASDS)
are seurodevelopmental disorders of the neurenal synapseses with ahnormal connectivities
{Spooren, Lidemann, Ghosh, & Santarelli, 20120 Walsh, Morrow, & Rubenstein, 2008).
Molecules targeting brain dendnitic spine regolation for the purpose of promoting its
maturation and restoring spine stability are thus considered to be of therapeutic potentiad in
ASDs. Because glutamate and s fonotropic Nemethyl-D-aspartate (NMIDA) receptors have
heen known to be associmted with symaptic  plasticlly, plotamate and NMDA
receptors-mediated  signaling has become the target of interest in explovdng the
pharmacological treatment of ASDs {Lau & Zukin, 2007, Yang & Chang, 2014).

One possible approach 1s 1o raise synaptic concentrations of Deamino acids by reducing
their metabolism by D-amine acid oxidase {DAAO) (Fukui & Mivake, 1992; Sasabe et al.,
20120 Vanond et gl 1997), Sodium benzoate iy a readily available DAAQO inhiblior with a

well-developed safety profile. Benzoie acid and its salts are generally recognized as safe food

preservatives and are widely used in manufacturing fruit jelly, buster, sovbean sauce, and
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processed meat (US Food & Drug Administration 1972). o addition, sodiwm benzoate has
been approved for the treatment of urea evele engymopathies, which is a rare disease usually
diaguosed i childhood.
As for application of benwoate for newropsychiatric disorders, two prioe clinical trials
S have been reported. They were rexpectively a double-blind, placeho-controlled trial for an
early-phase Alzheimer disease (Lin et all, 2014) and for schizophrenia {Lane et al., 2013).
Significant improvemenis in clinical symploms, neurocognitive shility and quality of hife
were observed in both chinteal fnals.
To tost whether the benzoate is beneficial for ASDs, it has been conducted in the trials of
10 the present disclosare o exaning the efficacy and safety of sodium benzogte in patients with

AN,

SUMBMARY

On account of the supporting evidence, the present disclosure is provided that the
I3 benzoiv acid salt could be beneficial for ASD due to its ability to indirectly augment the
NMDA-mediated ghiamerntergie newrotransmission and thus may possibly enhance learning,
The present disclosure provides a method for proventing or treating an autism speciram
disorder in a subject in noed thereof, comprising adminisiering to the subject g composition
compuising 8 benzole acid salt and s pharmaceutically acceptable excipient thereof Also
2 provided is a composition for use in proventing or treating an autism spectrum disorder in a
subject in need thereof
In one embodiment of the present application, the henzeic acid salt may be sodium
benzoate, polassiom benzoate, calcium benzoate, 2-amninobenzoate, J-aminobenzoate, or
$-amincbenzeate. In another embodiment of the present application. the benwolc acid salt

23 wmay be sodium benzoate.
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In one embodument of the present disclosure. the antism spectram disorder includes, but
3 not himited to, autism, Asperger’s syndrome, childhood disintegrative disorder and
pervastve developmental disorder.

In one embodinent of the present disclosure, the subject may be a child suffering from
the antism spectrom disorder,

it one embodiment of the present dzsdmum the subject may be of age from 210 12
years ofd, such as from 3 to 9 years old, and from 3 {0 § years old,

n one embeodiment of the present application, the benrole acid salt may be administersd
to the subject in an amount ranging from 100 mgdday to 2000 mpdday, such as from 150
mg/day o 1000 mgiday, from 200 mg/day o 750 me/day, and from 230 mefday o SO0
mgfday.

in one embodiment of the present application, the composition may be administered to
the subject i a pertod ranging from 2 months (o 2 vears, such as from 4 weeks © 12 months,
o another embodiment of the present application, the composition is administered to the
subject 1n a period of around 12 weeks.

Accordingly, the present disclosure provides a method to treat a subject affected with
ASED. The method fovolves use of a benwoiv acid salt and improves the communication skills
of the subject, as observed in different assessment ests that measure language ability
vocabularies learned, fevel of development in seven domalns ineluding gross motor, fine
motor, comprebension, expressive language. sttuation-comprehension, personal-social and

seit-help., as well as the assessment sysiem for adaptive behavioes.

DETAILED DESCRIPTION OF THE EMBODIMENTS
The following examples are used to exemplify the present disclosure. A person of
ordinary skill in the art can coneeive the other advantages of the present disclosure, based on

the specification of the present disclosure. The present disclosure can also be implemented or
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applied as described in different examples. 1t 15 possible to modify and/or alter the above
examples for carrying out this disclosure without confravening 1S spirit and scope, for
different aspecis and applications,

All termy ncluding deseriptive or technical terms which are used herein should be
construed as having weanings that are obvious to one of ordinary skill in the art. However,
the torms may have different meanings according to an intention of ene of ordinary skill in
the art, case precedents, or the appearance of new technologies. Also, some terms may he
arbitrarily selecied by the applivant, and in this case, the meaning of the selected terms will
be desceribed in detatl in the detailed descriptions of the present disclosure. Thus, the terms
used herein bave to be defined based on the meaning of the terms together with the
descriptions throughowt the specification.

Also, when g part “includes”™ or “comprizes” a component or 8 step. unless there is a
particolar deseription contrary thereto, the part can further inclade other components or other
steps, not exchuding the others,

It is further noted that, as used in this specification, the singalar forms &, “an,” and
“the™ include pluval referents unless expressly and unequivocally Himited to one referent. The
torm “or” s used interchangeably with the term “and/or™ unless the context clearly indicates
otherwise,

The present disclosure provides g method for proventing or reating autism spectram
disorders in a subject, comprising administering to the subject g therapeutically effective
ameant of a benzote actd salt, wherein the subject may be a sulject sutfering from an autism
spectrom disorder.

As used herein, the term “antism spectoum disorder” refers o a single disorder that
welndes disorders of autism, Asperger's syndrome, childbood disintegrative disorder and

pervasive developmental disorder,
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As used herein, the term “specirumt” in sutism spectram disorders refers o g wide range
of symptoms and severity,
Az used heran, the term “treating” or “treatment”™ refers o administration of an effeciive

amount of a benzoic acid salt 1o a subject in need thereot with the purpose of cure, alleviate,

[oed
&

Heve, remedy. ameliorate, or prevent the disease, the svmptoms thereof, or the
predisposttion towards i, Sach a subject may be wdentified by a healih care professional
based ou results from any suitable diagnostic method,

As used herein, the term “therapeutically effective amount” refers 1o the amount of a
therapy that Iy sufficient o resolt in the prevention of the development, recurrence, or onsel
of an antisa spectrum disorder and one or wove symptoms thereof] 1o enbance or improve the
prophylactic effects) of another therapy, reduce the severity, the damtion of an aclism
spectrom disorder, ameliorte one or more symptoms of an gutism spectram disorder, provent
the advancemenyt of an autism speetrom disorder, andfor enhance or Improve the therapestic
gtfoct(s) of another therapy,

In certain embodiments of the present disclosure, the method involves the use of the
benzoie actd, benwoic aaid salt, or dertvatives thoreol, which may be selected from the group
cousisting of benzetc acid, sodiom benzoate, potassium  bonzoeate, calcium  bonzoate,
Z-aminobenzoate, J-aminobenzoate, and d~aminchenzoate.

{n some embodiments of the present disclosure, the effective amount of the benzoie acid
sall administered to the subject may range from 100 mgiday to 2000 mgiday. In an
embodiment, 8 lower limit of the dosage may be 100 me/day, 120 mg/day, 150 mg/day, 180
mg/day, 200 mpiday, 225 mg/day, 230 mydday, 300 mg/day, 400 mgfday, or 300 mg/day, and

an upper hmit of the dosage may be 2000 mg/day, 1300 mp/day, 1200 myp/day, 1000 myp/day,

-1

900 mg/day, 730 mg/day or 500 myg/day. For example. the dosage of the benzoic acid salt

may be from 200 mg/day to 2000 mg/day, 250 mgfday to 1500 mg/day, 150 mgiday to 1000
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mg/day, 300 mg/day to 1000 mp/day, 500 mg/day to 900 mg/day, 200 mg/day to 750 me/day,
2530 mg/day to 300 mg/day, around 500 medday, or around 230 mg/day,

In some embodiments of the present disclosure, the benzoie acid salt administered o the

subject 18 contained in a pharmaceutical composition. The pharmaceutival composition of the

present disclosure comprises @ benzoie ackd salt and a pharmuacentically acceptable exciplent
thereotf. In an embodiment. the composition of the present disclosure is formulated in o form
suitable for oral admimistration, and thuy the composition may be administered to the subject
by oral delivery, Alternatively, the composition may be formulated n s form of dry powder, a
tablet, a lozenge, a capsule, granude, ov g pilll The pharmaceutically acceptable excipiont
includes, byt is not Hmited to, a filler, a binder, 3 preservative, a disintegrating agent, a
lubricant, a suspending agent, a welling agent, a solvent, a surfactant, an acid, a Savoring
agent, polyethylene glveol (PEG) alkviene glveol, sebacie geld, dimethel sulfoxide. an
alechol, or any combination thereof,

in some embodinents of the present disclosure, the administration of the composition
comprising 2 benzow acid salt may be conducted, for example, once per day. twice per day, 3
times per day, or 4 times per day. In an embodiment, the admirdsiration of the composition
comprising a beazote acid salt may be conducted once per day.

In some embodiments of the present disclosure, the composition may be administered to
the subject in a period sufficient 1o prevent or freal an aulism spectnun disorder, The
sutficient period may depend on the species, gender, body weight or age of the subject. the
stage. symptom or severity of the disease, and the routes, tming or frequency of the
administration. In some embodiments of the present disclosure, the administration of the
composition 18 datly over at least one month, For example, the period of administration of the
composition miay last for 1, 2, 3,4, or 6 months, or 1, 2, 3 or 4 vears, or even longer, as long

as po side effect occurs during the treatment period. In the exemplary embodiments of the
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present disclosure, the period may be in a range of from 2 wonths o 2 vears. In another
s:z.n’iﬁe‘xii,menil the periad ranges from 4 weeks to 12 months, In et ancther embodiment, the
administration of the benvoic ackd salt is datly for 12 weeks.

osome erabodiments of the present disclosare, the subject administvated with the
benzoie acid salt is a child, In an embodiment, the age of the subject may be in a range of
fromm 2 1o L2 years old, such as from 30 9, from 3 to §, from 4 to &, or from 3 {0 § veurs old.

The pharmacentical composttion of the present disclosure may ounly comprise the
henzote acid salt as an active ingredient for preventing or treating an autism spectiu
disorder. In other words, the benzoie acid salt serves as the ouly active ingredient for the
autisny spectrum disorder o the composition. In this embodiment, the present disclosare
provides a safe and effective therapy for preventing or treating autism spectram disorders by
the use of the benzoie acid salt alone as the active ingredient.

Alternatively, in another embodinment, the composition may be administered to a subject
i1 combanation with anether active ingredient anless the effect of the disclosure ia inhibited.
The benzote acid salt and another active ingredient may be provided in a single composition
or it separate compositions,

In an embodiment, the administration of the benzoic acid salt in the method provided by
the present disclosure may be combined with any suitable conventional therapy for autism
speetrum disorders.

Many examples have been used to illustrate the present disclosure. The examples below

should not be taken a5 a Hmit to the scope of the present disclosure

EXAMPLE
The present disclosure examined the efficacy and safety of sodium benzoate, a D-amino

acid oxidase inhibitor, for the treatment of an gutism spectrum disorder.

-~k
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Stk children with ASD were freated with 230 1o 300 mg/day of sodiom benzoate for 12

weeks, At the baseline and the final (12 weeks) visit, the assessrments of recepiive and

expressive vocabulary test (REVT), core vocabularies pained in the cove vocabulary
coppunication  system, Chinese  ehild  developmental  inventory, adaptive  behavior

assessment  system-H (ABANHY, poventing stress imdex {0

St chnical  globat

rapression-improvement seale (OG- were arvanged.

Partivipanis

Thiy study was a twelve-week open label trial with the alm of gaining experience with
sodinm benzoate for the treatment of non-communicative children with ASDs. The
partictpants were a convenient sample of outpatients children recruited from the Department
of Pediatries, Kaohsiung Medical University Hospital, Tanwan.

All these children were alveady diagnosed as with wn atistic disorder by DSM-Y
{Assoctation, 2000). Before entering this study, they all received carefil reassessment using
DSM-3 coniteria o be ascertained of meeting the ASD criteria {American Psychiatric
Association 2013}, The other inclusion criteria for participation of this study were: (1) the
child was currently with severe communication problem; (2} the child did not receive
augmented pictwre exchange commmuication system for communication: and (3) parents
could be cooperative with the at bome waining reguiremnent, For children receiving other
paveluatrie medication, the drugs had © be at a stable dose for at least 2 months before
enptering the study and remained wuadtered throaghowt the clinieal trial. Concomitant
edhacational, cceupational. physical or behavioral treatment was permitted, byt no new
treatment was allowed 10 be added except the compmunication training provided in this wial.
The research protocol was appreved by the lastitutional Review Boards (Registration No.

Fl3- 20150003} of the hospital mentioned above.
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Trial Design

Six children, including five boys and 1 giel with ages berween J-vear-F-nonth 1o
Yeyear-1{-mouth old, were assigned o recetve a 12-week treatment of sodivm benzoate. For
children with a body weight squal or more than 13 kg, benzoate was given with 300 mg/day.
For children with a body weight less than 15 kg, benzoate was given with 230 my/day.
Sodinm benzoate was provided by Excelsior Pharmatech Labs (Tatwany.

All the children entering this sindy alse started to receive conmmunication training using
the Core Voeabulary Communivation Systery - Chinese version {the Unlimiter Assistive
Technology Engineering Lab, Taiwan) Parents were required o teuch thelr childeen 40
minutes per day at home using this System. During the 12-week period. the parents were

regquired to bring children back the hospital every 2 weeks. At the baseline and the final {12

weeks) visit the following assessments were grrangsd.

Asgessments
I, Receptive and Exprossive Vocabulary Test-Chinese (REVT)

REVT assessex the language ability of childven between 3-vear and S-year-1-month of
age, and also for children older than 7-vear-old who have language developmental delay. The
Chinese version of REVT with novmative data has been available since 2011 (Hwang, 2011
The REVT-Chinese has two parts, Le., the receptive part and expressive part. The test results
are usually scores and presented as a nomereforenced standwrd score. However, our
nonverbal participmts were gither not testable or complated at the floor score, and thas
results are reported by two domains (e, receptive and exprossive’ in percentile achieved as

compared with standardized norm.

g
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2. Core vocabularies gained in the Core Vocabulary Communication Sys

There arg total 72 core vocabularies depioted in pictures in the Chinese Core Vocabulary
Communication System, and they are tested in two ways: {1y by asking the participant o
wantify the pletures through “pointto-the-picture-of-the-word-f-say™ 1echrique; and (2) by
asking the participant {o name the individual picture. Results were reporied by the total
vocabularies the child learned through the 12 weeks period.
3. The Chinese Child Developmental Tnventory-Chinese version {CCDD

The Chinese Child Developmental Inventory (CCDI-Chinesed (Chu, 2007 Ko et al.,
2008} s a 320-ttem parent-report measwe of development which targets seven domaing, ie.,
gross motor, fine motor, comprehension, expressive language, situation-comprehension,
personal-social and selfthelp. An infegrated domain called “General Development” was
derived from the seven domains and was usually used as ndex for global development.
Developroental Quotient {DQ) i3 caleulated by the months obtained in General Development

divided by chronological age x 100, Results weve reported by pre- and post-D{(.

4. The Adaptive Behavior Assessment System-IT {ABAS-1DH-Chinese version

The ABAS-H s an individually admmistered, norro-rveferenced measure of adaptive
behaviors {(Harmson and Oakland, 2003} The parent provided information in the skill areas of
comniunication, community use, fonctional academics, home living, healih/safety, leisure,
seif-direction and social skills., A Global Adaptive Composite {GAC) s¢ u}au.d from
all nine skill area scores and presented as a normereferenced standard score. Results were

recorded by the pre- and post-GAC score and Social score.

5. Parenting stress index-Chinese version (P51
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Primary caregiver filled out the Chinese version of the paremting stress index {(Wen,
2003y which was a validated Chingse version of the original goestionnaire developad by
Abdin (Alndin, 1986) that measured aspects of parental functioning. The PSI parent domain
seale contains 54 Hems, and the child domain scale contains 47 ems. In addition to the
thirteent subscales, the parent and child domains yvield a tolal score and a derived
raw-to-percentile score. As reported by the validated Chinese PSI mangal, the “lotal stress
score” used a ocut-off score of 286 for the abnormal band (equivalent to derived

raw~-to~-percentile score above 85 percentile) {Wen, 2003).

6. Children’s Global Assessment Scale {CGAS)

The CGAS 1s aimed at children and voung people under 18 vears old and is completed
by clinicians to give a single scove between 1 and 100, hased on the assessment of a vange of
aspects related o a child’s psychological and social functioning. The score will put them in

one of ten categories that range from “extremely impaired” (1-10) to doing very well’

{91-100}.
7. Chnical Global Impression - Improvement Scale (CGI-D

The CGI-1 is an observer-rated scale that measures the global provement of lness as
compared to condition at adwmission to the trial (Guy, 1976). The improvement is measured
using a range of responaes from 1 through 7 (1) very much improved; (2) much improved; (3)
minimally baproved; (4) no change; (3) minimally worse: (6) much worse; and {7) very much

WOESC.

Results

Child A was a boy diagnosed as with ASD when he was at 3-year-1-month of age. He
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had already recetved pivetal response training focusing on joint attention, individual speech
therapy, behavieral training and motor training. At the time of the study entry, he was at
d-year-4-month-old and would say some names of different kinds of cars and bulldozes. He
would point to the door indicating his wish to go out and pointed to numerieal numbers while
demanding parents to read them out loud. He Hittde smiled and usually ied on the floor and
pushed the car around by himself. After 12 weeks into the study, child A was considered to be
much improved. At the final assessment day, he was with a smiling face, and uttered in short
sentence spontancously {e.g., saving "1 do not want tea, 1 want water” while seeing the
picture of tea). When we tested hum by showing the picture of "eyes.” he responded as “Eyes,
I do uot want the eve drop in my eves” {(referring to his experionce of visiting
ophithalmologist for eve infection). However, he was still not able to be engaged in reciprocal
talk.

Cluld B was a S-year-8-month-old girl with non-communicative speech when she
entered the trial. She was diagnosed as with ASD when she was gt 3-year-8-month of age. At
the baseline, she would have repeated sentences with no meaning for the countext and was not
able to be engaged in reciprocal conversation, She was always in a happy mood, but would
hecome irritable when her preferred daily routines were disrupted. During the study, child B
fad mastered all the core vocabularies, and gradually whispered some of the picture naming
task. Her parents noticed obvious increase amount of her speech and her being more willing
{0 accept prompt and correction. We concluded child B to be much improved in this clinical
trial.

Child C was a Q-year-6-month-old boy with limited words when he entered the wrial. He
could say the name of several food items to indicate his need, but no other meaningtul
phrases could be expressed. He would Keep repeating “tweunty seconds, twenty seconds™ to

himself when he was alone. Child € was diagnosed as with ASD when he was at
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2~-year-~-month of age. Due to limuted communicative ability, he was put in special class
from grade 1. He also veceived psyehiatric medication of methyphenidate and visperidol from
the age of 6-year-9~month due to labile mood, rritability, restlessness and poor sleep, and the

doses were unaltered since the age of 8vear-3-month, Afler entering the wial, the only
obvious gain was for him o be familiar with the name of the days {e.g.. Monday, Tucsday,
Wednesday ..}, At the final assessment day, the enly answer he could reply promptly was o
the gquestion of “What day ix today?” In addition, in the first 3 days of benzoate usage, he was
not able to fall asteep at his asual sleep time, albeit the night tme medication of nigpendal
usage was unaliered. Mother reported that he would stay awake in bed and mumbled
jncomprehensible sounds tn a selfssoothing way for one howr more. We concluded child C 1o
be of minimal improvement.

Child D was a 3-year-7-month-old boy who was diagnosed a5 with ASD when he was at
t-year-8-month of age. He had received pivotal response training on joint attention. At the
haseline, child I had no meaningtul words and was with a high activity level. He kept
running and sliding on the floor or climbing up and down, At the final assessment day, ehild
D showed no improvement. He still had no meaningful word, and showed no interest in the
training pictures, commmunication board and talking pen. He was quite happy all the time, and
his activity level became even higher Constant adult supervision was needed to keep him
from danger due to excessive mnning. His sleep pattern was unalfered,

Child E was a &year-d-month-old boy who could only say simple phrases {e.g., “Eat

cookie,” or “wait a minute™) under strong maternal insistence. He was diagnosed as with

ASD when he was at 3-year-G-month of age. Due o limited communicative ability, he was
put in special class from grade 1. After entering the trial, child b showed waterest 1o ssing the

talking touch pen and communication board from the very beginning, He became more

willing o increase the length of his utterance by copying parental remark. The self-talking a

120
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home also increased. At the 56 days on the trial, he could say “Mother, I want 1o eat cookie.”
At the last visit (the 84™ in trial), he could whisper “How are you, doctor?” under mother's
prompt when we met and said “Bye-bye, doctor” spontanecusty when he left. However, in
the first fwo weeks of the wial, his activity level increased. His mother desoribed him as
“atways rushed in and out, climbed up and down.” The activity level gradually returned 1o the
haseline one month later, His sleep pattern was unaltered. Child £ was concluded as much
improved.

Child F was a 4-year-1-month-old boy who was diagnosed as with ASD when he was at
t-vear-6-month of age. Al the baseline of this trial, he could only say the names of certain
foods under strong maternal prompt. He would He on the floor immersing in his own world
by lining up toy cars, and totally ignored adult’s bidding. At the end of the trial, he could
point and name about one {ourth of the Core Vocabularies in the Communication system, but
he still had no use of them. However, he was noted to manifest change in his daily home
activity by increasing observation of his younger brother at play. He was no longer intensely
prenceupied with his monotonous car line-up play. We concluded child F to be mininally
tmproved.

The results of above cases were summarized in Table 1.

Table 1. Characteristics and cutcome measures of the subjects

A B C £ E F

Age 4Y4M SYOM GYeM 3Y M 8YTM 4Y 1M
Gender M F M M M M
DG Pre-Tx 36 39 24 42 31 45
Post-Tx 79 42 25 46 35 44
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REVT-R Pre-Tx <% 1% <% X N X
Yo Post-Tx 32% <1% <i%% X <{%% X
REVT-E Pre-Tx <% <% <{% X X X
Ya Post-Tx 24% 3% <% X X X
RS Pre-Tx 53 54 43 X 1o 0
{total number) Post<Tx 724# 728 43 & 42 2%
TV Pre-Tx 42 44 31 X 4 g
{total nunber) Post-Tx 72# TIH# 37 X 46 18
ABAS{S Pre-Tx 77 &0 47 53 56 S8
Post-Tx 77 61 48 44 33 57
ABAS-S Pre-Tx i 5t b &1 46 45
FPost-Tx 77 51 30 44 46 45
PSi Pre-Tx 76 §7.5% Go¥ G 69 3¢
S Post-Tx 62 g3 gg= 599+ 75 72
CGAS Pre-T'x 40 40 44 21 44 40
Post-Tx &0 51 40 21 54 44
CGH much gauch minimal i} rmuch minimal

)

D developmental quotient derived from the Chinese Child developmental inventory
X1 not able to be tested

REVT-R: Receptive and Expressive Vocabalary Test-receptive part, vesalis ave reported in percentile

REVT-E: Receptive and Expressive Yocabulary Test-expressive part, results are reported in percentife
achieved as compared with standardized norm

CN-1: core vocabuldaries the child can identity tn the pictures of Communication System by pointing

R
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{maximal as 72, marked as #)

VN core vocabudaries the child can identity In the pictures of Communication System by pointing
{maximal as 72, marked as #}

ARAR-GUS: Parerial reported General Adaptive Composite Score from Adaptive Behavior Assessment
System-

ABAS-S: Parentil reported Social Score from Adaptive Behavior Assessment Systern-1

P31 parenting stress fdex, * is marked when the derived taw-to-percentile soore is above 85 percentife
COGAS: Children's Global Assessraent Scale

CGE Chinteal Global Impression-Improvement

The results of this trial reveal that the benzoic acid salt has beneficial effects 1 teaching
of communication skill as observed by the parents and clintcians, Half of the participants
{child A, B, B} were judged 1o be much improved. It s also revealed that the benzoic acid salt
has an untoward activating effect in forther inereasing the originally high activity level of two
subjects (child D, E) and affecting sleep {child ). Nevertheless, the activity levels of these
three children were not disturbed to the extent of requiring medical attention or withdrawal
from the trial. Accordingly, the present disclosure provides that the benzoic acid salt such as

sodivim benroate, 8 DAAD imhibitor, ts beneficial for ADS.

The foregoing descriptions of the embodiments are only illostrated to disclose the
principle and functions of the present disclosare and do not restrict the scope of the present
disclosure, It should be understood to those skilled in the art that all medifications and
variations according to the spirit and principle in the discloswre of the present disclosure
should fall within the scope of the appended claims, It is intended that the specification and

examples are considered as exemplary only, with a true scope of the disclosure being

indicated by the following claims.

i6
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CLAIMS

What is claimed is:

1. Use of a composition in the manufacture of a medicament for preventing or treating an
autism spectrum disorder in a subject in need thereof, wherein the composition comprises a
benzoic acid salt and a pharmaceutically acceptable excipient thereof and wherein the dosage
of the benzoic acid saltis in an amount ranging from 100 mg/day to 2000 mg/day.

2. The use according to claim 1, wherein the benzoic acid salt is sodium benzoate, potassium
benzoate, calcium benzoate, 2-aminobenzoate, 3-aminobenzoate, or 4-aminobenzoate.

3. The use according to claim 1, wherein the benzoic acid salt is sodium benzoate.

4. The use according to claim 1, wherein the autism spectrum disorder is chosen from autism,
Asperger's syndrome, childhood disintegrative disorder or pervasive developmental disorder.
5. The use according to claim 1, wherein the subject is a child suffering from the autism
spectrum disorder.

6. The use according to claim 5, wherein the subject is of age from 2 to 12 years old.

7. The use according to claim 5, wherein the subject is of age from 3 to 9 years old.

8. The use according to claim 5, wherein the subject is of age from 5 to 8 years old.

9. The use according to claim 1, wherein the dosage of the benzoic acid salt is in an amount
ranging from 150 mg/day to 1000 mg/day.

10. The use according to claim 1, wherein the dosage of the benzoic acid salt is in an amount
ranging from 200 mg/day to 750 mg/day.

11. The use according to claim 1, wherein the dosage of the benzoic acid salt is in an amount
ranging from 250 mg/day to 500 mg/day.

12. The use according to claim 1, wherein the composition is to be administered to the subject
in a period ranging from 2 months to 2 years.

13. The use according to claim 1, wherein the composition is to be administered to the subject

in a period ranging from 4 weeks to 12 months.
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14. The use according to claim 1, wherein the composition is to be administered to the subject

in a period of around 12 weeks.
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