UNIVERSITAS AIRLANGGA
FAKULTAS KEDOKTERAN GIGI
DEPARTEMEN ILMU KEDOKTERAN GIGI ANAK

Jalan Mayjen.Prof.Dr.Moestopo 47 Surabaya 60132 Telp. (031) 5030255, Fax (031)
5020256 Website : http:/www.fkg.unair.ac.id — E-mail : fkg@unair.ac.id FORM 15

HASIL VALIDASI DAN PENILAIAN
KARYA ILMIAH DOSEN FAKULTAS KEDOKTERAN GIGI UNIVERSITAS AIRLANGGA
(MEDIA PUBLIKASI KARYA ILMIAH : JURNAL ILMIAH INTERNASIONAL)
Nomor: 6F /UN3.1.2. 6.9 /PY /2023

A. Identitas Karya Ilmiah

Judul Jurnal limiah (Artikel) . Can oral microbiome dysbiosis affect the behavior of children with ASD
Jumlah penulis : 5(lima) orang

Status Pengusul : Penulis Pertama

Identitas Junal limiah :a.Nama Jumal : World Journal of Advanced Research and Reviews

b. Nomor elSSN: 2581-9615

c. Volume, Nomor, bulan, tahun : Vol. 17, No. 1, tahun 2023
d. Penerbit : ...

e. DOI artikel ;

f. Alamat web Jurnal :

htps://wjarr.com/content/can-oral-microbiome-dysbiosis-affect-behavior-children-

autism- spectrum-disorders-asd
g. Terindeks di ...

B. Kategori Publikasi Jurnal limiah Jurnal limiah Internasional Bereputasi (SJR > 0,10)
(beri v'pada kategori yang tepat) : Jurnal limiah Internasional Bereputasi (SJR < 0,10)
] Jurnal limiah International terindeks di Web of science clarivate analytics / kelompok
emerging sources citation indeks (tidak terindeks SJR)

C. Hasil Validasi Ketua Departemen

Telah diperiksa dan divalidasi dengan baik, dan sampai pernyataan ini dibuat sebagai karya ilmiah original
/| plegit*, sehingga kami turut bertanggung jawab bahwa karya ilmiah tersebut telah memenuhi syarat
kaidah ilmiah, norma akademik, dan norma hukum, sesuai dengan Peraturan Menteri Pendidikan Nasional
Nomor 17 Tahun 2010 tanggal 16 Agustus 2010 tentang Pencegahan dan Pananggulangan Plagiat di
Perguruan Tinggi.

Namun demikian, apabila di kemudian hari ternyata terbukti bahwa karya ilmiah tersebut merupakan karya
Ilmiah Plagiat, maka akan menjadi tanggung jawab mutlak penulis tersebut di atas, baik secara perdata
maupun pidana.

Demikian surat pernyataan ini saya buat untuk dipergunakan sebagaimana mestinya

Surabaya, 1 Maret 2023
Ketua Departemen, A
A7
—
Prof. Dr. Soegeng Wahluyo, drg, MKes, SpKGA.,
Supsp KKA(K)

NIP : 1954111019810301003
* Coret salah satu



Form Penilaian Kualitas Karil dan Kesesuaian Bidang Ilmu

Profil Sinta : Link Sinta https://sinta.kemdikbud.go.id/profile

A Identitas Karya Ilmiah

I | Judul : Can oral microbiome dysbiosis affect the behavior of children with Autism Spectrum
Disorders (ASD)? : Narrative review

2 | Nama Penulis : Udijanto Tedjosasongko * , Paramita Devi Oktaviani, Salma Nadia, Dimas Prasetianto
Wicaksono and Seno Pradopo

3 | Nama Jurnal : World Journal of Advanced Research and Reviews

B | Peng-index :
Vol.17 No.1 Tahun 2023, p.051-056, E ISSN. 2581-9615
Article DOI: 10.30574/wjarr.2023.17.1.1461

C | Relevansi kompetensi 1. Artikel ini bertujuan untuk mengetahui dampak oral microbiome

dosen dengan substansi dysbiosis terhadap perilaku anak dengan Gangguan spektrum autisme
karya ilmiah (ASD)
2. Artikel ini sesuai dengan bidang keahlian pengusul yaitu
Cariology.

3. Tidak ada keterkaitan dengan naskah Disertasi pengusul yang
berjudul: Initial acquisition and transmission of Mutans
Streptococci in children at day nursery.

D | Kesesuaian antara 1. Alamat Web Jurnal : https://wjarr.com/content/can-oral-
lingkup / subjek area microbiome-dysbiosis-affect-behavior-children-autism-spectrum-
jurnal dengan karya disorders-asd

i

Kebenaran ISSN/ISBN : 2581-9615

Termasuk "Predatory" tidak (jurnal; penerbit) : tidak masuk
pada predatory

Syarat komposisi Editor Board : lebih dari Negara

Syarat kontributor penulis artikel : Penulis korespondensi
Keberkalaan penerbitan : terbitan pertahun

Subjek area dan katagori jurnal : Medicine

ilmiah yang diusulkan

(%)

E | Kepastian tidak ada
pelanggaran integritas
akademik

Indikasi plagiasi (lihat check similarity) : 20%
Fabrikasi : tidak ada

Falsifikasi : tidak ada

Praktek kepalsuan : tidak ada

nal ol o | i B F

Nilai pengusul (penulis pertama dan corespondensi 60% ) =

Nilai pengusul (penulis pertama / penulis corespondensi masing - masing 40%)

Nilai lainnya sesuai PO PAK 2019 dan suplemennya

Surabaya,
Penilai Angka Kredit 1

Nama :
NIP :
Bidang Ilmu :




) 2123123, 11:43 PM Airlangga University Mail - Submit Manuscript Can oral microbiome dysbiosis affect the behaviour of children with autism sp...

Submit Manuscript Can oral microbiome dysbiosis affect the geha\_l-i;;lr of 7
children with autism spectrum disorders (ASD)?: Narrative review
2 messages

udijanto tedjosasongko <udijanto@fkg.unair.ac.id>
To: editor@wijarr.com

Cc: DIMAS PRASETIANTO <dimaspw@fkg.unair.ac.id>, salma nadia <salma.nadia-201 9@fkg.unair.ac.id>, seno
pradopo <seno-p@fkg.unair.ac.id>, paramita devi <paramita.devi.oktaviani-2020@fkg.unair.ac.id>

Title of the manuscript :Can oral microbiome dysbiosis affect the behaviour of children with autism spectrum disorders

(ASD)?: Narrative review

Name of corresponding-author : Udijanto Tedjosasongko, DDS, PhD

Corresponding Author Mailing address: Jalan Prof. Dr. Moestopo 47, Surabaya 60132, Indonesia Corresponding
Author Affiliation : Universitas Airlangga - Indonesia

E-mail: udijanto@fkg.unair.ac.id

Contact phone number: +62-8155112375

3 attachments
WJARR-Authors Declaration form (1).pdf
@ 251K

.E WJARR Cover letter_Udijanto Tedjosasongko.pdf
64K

Manuscript Can oral microbiome dysbiosis affect the behaviour of children with autism spectrum
disorders Narrative review.docx
205K

editor@wjarr.com <editor@wijarr.com>

To: udijanto tedjosasongko <udijanto@fkg.unair.ac.id>

Cc: DIMAS PRASETIANTO <dimaspw@fkg.unair.ac.id>, salma nadia <salma.nadia-2019@fkg.unair.ac.id>, seno
pradopo <seno-p@fkg.unair.ac.id>, paramita devi <paramita.devi.oktaviani-2020@fkg.unair.ac.id>

Manuscript No.:

WJARR-2022-1461

Submitted by:

Udijanto Tedjosasongko

E-mail of Corresponding Author:
udijanto@fkg.unair.ac.id

Article Title:

Can oral microbiome dysbiosis affect the behaviour of children with autism spectrum disorders (ASD)?:
Narrative review

Status of Article:

Your article is Submitted to the Journal

Quoting udijanto tedjosasongko <udijanto@fkg.unair.ac.id>:

Title of the manuscript :Can oral microbiome dysbiosis affect the behaviour of children with autism
spectrum disorders (ASD)?: Narrative review

Name of corresponding-author : Udijanto Tedjosasongko, DDS, PhD

Corresponding Author Mailing address: Jalan Prof. Dr. Moestopo 47, Surabaya 60132, Indonesia
Corresponding Author Affiliation : Universitas Airlangga - Indonesia

E-mail: udijanto@fkg.unair.ac.id

Contact phone number: +62-8155112375

https://mail.google .com/mail/u/1/?ik=300ab845af&view=pt&search=all&permthid=thread-a%3Ar6890169270020553255&dsqt=1&simpl=msg-a%3...

¥4 . M ART udijanto tedjosasongko <udijanto@fkg.unair.ac.id>

Tue, Dec 27, 2022 at 7:14 PM

Tue, Dec 27, 2022 at 10:50 PM

172



2}23)23, 11:47 PM Airlangga University Mail - Your Manuscript (WJARR-2022-1461) is submitted to World Journal of Advanced Research and ...

Your Manuscript (WJARR-2022-1461) is submitted to World Joﬁl:nal of_l_\dvaﬁ;:éd_

Research and Reviews (WJARR)
1 message

World Journal of advanced Research and Reviews <editor@wjarr.com>
To: udijanto@fkg.unair.ac.id

Dear Author,
Greetings for the day...

Your manuscript entitled "Can oral microbiome dysbiosis affect the behaviour of children with autism spectrum
disorders (ASD)?: Narrative review” has been received to “World Journal of Advanced Research and Reviews
(WJARR)". Manuscript number assigned to your manuscript is WJARR-2022-1461. Use this reference number in the
future communications. Also, you will be able to check the status of your submitted manuscript by logging manuscript
number and corresponding author's email id in Track manuscript form of World Joumal of Advanced Research and
Reviews (WJARR) website. http://wjarr.com/content/track-manuscript-status

If you need more information, feel free to contact us.
With Best Regards,
Managing Editor

World Journal of Advanced Research and Reviews (WJARR)
editor@wijarr.com

https://mail.google.com/mail/u/1/?ik=300ab845af&view=pt&search=all&permthid=thread-f%3A1753382867284078769&simpl=msg-f%3A1753382...

udijanto tedjosasongko <udijanto@fkg.unair.ac.id>

Tue, Dec 27, 2022 at 10:50 PM

11



2/23/23, 11:49 PM Airangga University Mail - Editorial decision on your Manuscript (WJARR-2022-1461): accepted for further publication proc...

udijanto tedjosasongko <udijanto@fkg.unair.ac.id>

Editorial decision on your Manuscript (WJARR-2022-1461): accepted for further
publication process after initial editorial review

1 message

World Journal of advanced Research and Reviews <editor@wijarr.com> Wed, Dec 28, 2022 at 11:28 PM
To: udijanto@fkg.unair.ac.id

Dear Author,
Greetings for the day...

We are pleased to inform you that your manuscript (Manuscript ref. no. WJARR-2022-1461) entitled "Can oral
microbiome dysbiosis affect the behaviour of children with autism spectrum disorders (ASD)?: Narrative
review" is approved for further publication process after initial editorial review.

In order to proceed for publication of your manuscript as fast as possible, follow the below steps

1) Provide Author’s Declaration form (If not submitted earlier) and Author's name details. Your article cannot be
published until the publisher has received the appropriate signed Author’s Declaration form and filled Author's name
details form (Download both forms from website. https://wjarr.com/content/downloads)

2) Make the payment of Article processing charges: within seven working days after receipt of this e-mail using as
details given below

A] Online payment through RazorPay: Using debit cards, or credit cards or Razorpay log in credential.
Amount payable through RazorPay is Total USD 32.00 (USD Thirty two only)

[ Article processing fee (USD 30.00) + Transaction charges (USD 2.00)]

Click on link and follow instructions: https://rzp.io/l/NLHOxdL

B] Online payment through PayPal: Using PayPal log in credential, debit cards, or credit cards.
Amount payable through PayPal is Total USD 32.00 (USD Thirty two only)

[ Article processing fee (USD 30.00) + Transaction charges (USD 2.00)]

Click on below link and follow instructions: https://wjarr.com/content/paypalrip

Author must e-mail copy of Payment details (Transaction ID) along with details involving Name of corresponding
author, e-mail of corresponding author, manuscript number and Title of the manuscript to the editor of World Journal
of Advanced Research and Reviews (WJARR) at editor@wjarr.com.

Please be aware that your manuscript can not be published until all above steps are followed.
If you need more information, feel free to contact us.

With Best Regards,

Managing Editor

World Journal of Advanced Research and Reviews (WJARR)
editor@wjarr.com

https://mail.google.com/mail/u/1/?7ik=300ab845af&view=pt&search=all&permthid=thread-f%3A 175347 5899047750537 &simpl=msg-f%3A1753475...  1/1




2/23/23, 11:51 PM Airlangga University Mail - Your Manuscript (WJARR-2022-1461): accepted for further publication

e : M ART udijanto tedjosasongko <udijanto@fkg.unair.ac.id>

Your Manuscript (WJARR-2022-1461): accepted for further publicéﬁbn
1 message

World Journal of advanced Research and Reviews <editor@wjarr.com> Wed, Dec 28, 2022 at 11:29 PM
To: udijanto@fkg.unair.ac.id

Dear Author,
Greetings for the day...

We are pleased to inform you that your manuscript (Manuscript ref. no. WJARR-2022-1461) entitled "Can oral
microbiome dysbiosis affect the behaviour of children with autism spectrum disorders (ASD)?: Narrative
review" is accepted for further publication process.

We already have sent a separate e-mail regarding this with details for submission of required documents as well as
Payment of article processing charges. Please check it in your inbox or Spam folder and do the needful.

If you need more information, feel free to contact us.
With Best Regards,

Managing Editor
World Journal of Advanced Research and Reviews (WJARR)

https://mail.google.com/mail/u/1/?ik=300ab845af&view=pta&search=all&permthid=thread-f%3A1753475940184024062&simpl=msg-f%3A1753475... 1/




2/23/23, 11:48 PM Airlangga University Mail - Copy of payment and manuscript details

NALE
L

Copy of payment and manuscript details
2 messages

udijanto tedjosasongko <udijanto@fkg.unair.ac.id>
To: editor@wjarr.com

To whom it may concern,

Herewith this email, | have attached the payment details along with the pre-requirement regarding the manuscript
publication within the Letter of Acceptance of WJARR. .

Name of correspondence author : Udijanto Tedjosasongko

Author's email : udijanto@fkg.unair.id

{Manuscript ref. mo. WIJARR-2022-1461)

Title : "Can oral microbiome dysbiosis affect the behaviour of children with autism spectrum disorders
(ASD)?: Narrative review"

Please contact this email for further advancements

Much obliged,

Udijanto Tedjosasongko

po o 3200 b 1O

WhatsApp Image 2022-12-29 at 17.10.40.jpeg
122K

| M ART udijanto tedjosasongko <udijanto@fkg.unair.ac.id>

Fri, Dec 30, 2022 at 12:49 PM

editor@wijarr.com <editor@wijarr.com> Sat, Dec 31, 2022 at 9:21 PM

To: udijanto tedjosasongko <udijanto@fkg.unair.ac.id>

Dear author,
Greetings...

We received details of payment of article processing charges and other documents. Very soon we will send
you author proof for final check and correction.

Thanks and regards,
Editor

Quoting udijanto tedjosasongko <udijanto@fkg.unair.ac.id>:

[Quoted text hidden)

https://mail.google.com/mail/u/1/?ik=300ab845af&view=pt&search=all&permthid=thread-a%3Ar-7889975437459589290&simpl-msg-a%3Ar-7894 ...

7



2/23/23, 11:58 PM Airlangga University Mail - WJARR-2022-1461 Article proof for final check and approval

g M ART udijanto tedjosasongko <udijanto@fkg.unair.ac.id>

WJARR-2022-1461 Article proof for final check and approval

3 messages

Editor WJARR <editor@wjarr.com> Sat, Dec 31, 2022 at 8:06 PM
Reply-To: editor@wjarr.com
To: udijanto@fkg.unair.ac.id

Dear Author,
Greetings for the day...

We are grateful for your association with us. Please find herewith attached final edited version (as a word file) of your
manuscript (ref no. WJARR-2022-1461) entitled "Can oral microbiome dysbiosis affect the behaviour of children
with autism spectrum disorders {ASD)?: Narrative review" which is accepted for publication in World Journal of
Advanced Research and Reviews (WJARR).

Download Author proof copy of your manuscript: https://wjarr.com/sites/default/files/Attached%
20Files/WJARR-2022-1461%2...
Download Author query form: hitps://wjarr.com/content/downloads

Special Note:

1. Provide the rrame(s) of attthors as First Name (Given name)}-Middie Name- Last name (Family
name/Surname) for each author and check that all names are accurately spelled. It is important from
Indexing purpose.

2. In reference section author used local language, use only English language for writing manuscript. Use
Google translate and convert text from local language into English.

3. Ensure that, all the references appearing in the text should be enlisted at the end in reference section

Without this we will not able to process your manuscript further.

We hereby request you that,

1. Read the proof at least thrice, note the errors and make necessary corrections (in blue colored text) to make the
manuscript error free.

2. Do miot thiamge thie format of thie word fife, just theck the spetiing and other errors in the attached text part.

3. Use this proof for checking the typesetting, editing, completeness and correctness of the text, tables and figures.
4. Significant changes to the article will only be considered at this stage with permission from the Editor.

5. Make sure that you send final approved copy of article proof along with duly filled Author proof form within 3 days
after receipt of this e-mail.

6. Your manuscript will not be further processed for publication until and unless we receive your final
approved article proof and Author query form.

7. It is responsibility to author to check each and every word and spelling including italic and normal
formatting of specific names. No changes will be accepted after this. If any changes are expected after
publication of manuscript, author will have to pay charges accordingly.

We would appreciate to receive your corrected proof as a word file by e-mail within stipulated time period so that we
can process your article quickly and efficiently.

Thank you for submitting your work to this journal.
If you need more information, please do not hesitate to contact us.

With Best Regards,

Managing Editor

World Journal of Advanced Research and Reviews (WJARR)
editor@wjarr.com

udijanto tedjosasongko <udijanto@fkg.unair.ac.id>
To: editor@wjarr.com

https://mail.google.com/mail/u/1/?ik=300ab845af&view=pt&search=all&permthid=thread-f%3A1753734955859620326 &simpl=msg-f%3A1753734... 1/2




2123;‘23, 11:58 PM Airlangga University Mail - WJARR-2022-1461 Article proof for final check and approval
To whom it may concern,

Herewith this email, T have attached the Author proof copy of the manuscript that we corrected and
Author query form.
(ref no. WIARR-2022-1461) entitled "Can oral microbiome dysbiosis affect the behaviour of children with

autism spectrum disorders (ASD)?: Narrative review"

Please contact this email for further advancements

Much obliged,

Udijanto Tedjosasongko
[Quoted text hidden)

2 attachments

@ confirmed - WJARR-Authors queries for galley proof form.docx
91K

@ Edited Journal.docx
593K

editor@wjarr.com <editor@wijarr.com> Thu, Jan 5, 2023 at 10:31 AM

To: udijanto tedjosasongko <udijanto@fkg.unair.ac.id>

Dear Author,
Greetings for the day.
We received authors proof approved by you. Very soon we will send you article publishing details.

Thanks and Regards
Managing Editor

Quoting udijanto tedjosasongko <udijanto@fkg.unair.ac.id>:

[Quoted text hidden]

hitps:/imail.google.com/mail/u/1/ 7ik=300ab845af&view=pt&search=all&permthid=thread-f%3A17537349558596 20326 &simpl=msg-T%3A1753734... 2/2

e e T TR, e T S S ... ... S



2124123, 12:02 AM Airlangga University Mail - Your Manuscript has been published in Volume 17 - Issue 1 (January 2023) of World Journal of A...

Your Manuscript has been published in Volurﬁe 17 -_ls-;sue 1 (Jra;hurary 2023) oi;
World Journal of Advanced Research and Reviews (WJARR).

1 message

World Journal of advanced Research and Reviews <editor@wijarr.com>
To: udijanto@fkg.unair.ac.id

Dear Author,
Greetings for the day...

We are pleased to inform you that your manuscript entitled *Can oral microbiome dysbiosis affect the behaviour
of children with autism spectrum disorders (ASD)?: Narrative review” has been published in Volume 17 - Issue
1 (January 2023) of World Journal of Advanced Research and Reviews (WJARR).

You can view or download your article from the below links
https://wjarr.com/content/can-oral-microbiome-dysbiosis-affect-behavior-...
https://wjarr.com/sites/default/files/ WJARR-2022-1461.pdf

Crossref DOI and CrossMark metadata information will be updated very soon. We will inform you regarding this.

| hope you are happy with our services and have good experience while publishing with us. We will be happy to
review and publish you next manuscript in this journal. You may also consider our other allied journals

World Series Journals

GSC Online Press Journals
Magna Scientia Journals
International Research Journals
Open Access Research Journals

Visit these journals at: https://wjarr.com/content/our-associated-journals
We will look forward to the submission of your next manuscripts.

With Best Regards,

Managing Editor

World Journal of Advanced Research and Reviews (WJARR)
editor@wjarr.com

https:/fmail.google.com/mail/u/1/?ik=300ab845af&view=pt&search=all&permthid=thread-f%3A 1754254761364 788780&simpl=msg-f%3A1754254. .

- M ART udijanto tedjosasongko <udijanto@fkg.unair.ac.id>
SUNIVERITTY

Fri, Jan 6, 2023 at 1:48 PM

17



@ ==
o AR

World Journal of Advanced Research and Reviews

¢ISSN: 2581-9615 CODEN (USA): WJARAI ——
Cross Ref DOI: 10.30574/wjarr Reviews § e
w J ARR Journal homepage: https://wjarr.com/ oo
(REVIEW ARTICLE) M) Check for updates

Can oral microbiome dysbiosis affect the behavior of children with Autism Spectrum
Disorders (ASD)? : Narrative review

Udijanto Tedjosasongko *, Paramita Devi Oktaviani, Salma Nadia, Dimas Prasetianto Wicaksono and Seno
Pradopo

Depafnnent of Pediatric Dentistry, Faculty of Dental Medicine, Universitas Airlangga, Surabaya, Indonesia.
World Journal of Advanced Research and Reviews, 2023, 17(01), 051-056
Publication history: Received on 17 November 2022; revised on 28 December 2022; accepted on 31 December 2022

Article DOI: https://doi.org/10.30574 /wijarr.2023.17.1.1461

Abstract

Background: Autism spectrum disorders (ASD) are complex developmental disorders characterised by several levels of
social interaction and communication difficulties. The prevalence of children with ASD worldwide is around 1:160, and
the number of cases of autism has increased significantly. The oral microbiome is a diverse microbial biofilm with the
second most complex microbiota in the human body after the gut. Several factors, such as lifestyle and health, can
influence the oral microbiome’s composition and metabolism. Children with ASD generally have poorer oral hygiene
and suffer from periodontal disease and dental caries more than typical children; this is associated with behavioural
disturbances, such as communication limitations, motoric limitations, eating habits and the side effects of drugs.
Continued oral microbiome dysbiosis can lead to gut microbiome dysbiosis. There are two hypotheses for the
transmission of oral bacteria Yo the gin, via the hematogenous roite or via the enteral Toite. Gut microbiome dysbiosis
may regulate social behaviour, such as emotional dissonance and anxiety, through blood-brain-barrier and gut-brain-
axis pathways. When there is inflammation of the periodontal tissue in ASD children, it can cause lipopolysaccharide
(LPS) leakage to the blood-brain barrier (BBB) that can cause an inflammatory response and disrupt metabolic activity
in the central nervous system. Oral dysbiosis, which continues into gut dysbiosis, can affect behaviour through the gut-
brain axis. This review aims to determine the impact of oral microbiome dysbiosis on the behaviour of children with
ASD,

Keywords: Autism spectrum disorder (ASD); Oral microbiome; Dysbiosis; Behaviour; Children;

1. Introduction

Autism spectrum disorders (ASD) are complex developmental disorders classified as very diverse in exceptional children
and characterised by some difficulty in social interaction and communication. Other characteristics include atypical
behaviours and habits such as difficulty switching from one activity to another, attention to detail and unusual reactions

to sensations. The three main symptoms of ASD according to the classification of mental illness in ICD-10 and DSM-IV
(1), are:

* Impaired social relationships,

s Impaired speech and language, and

e Repetitive actions and interests (2-4).
Most children with ASD have poor oral hygiene and many suffer from gingivitis and dental caries. An imbalance in the
commensal microbiota ecology can cause dental caries. These changes could be related to irregular tooth-brushing
habits because caregivers and parents have difficulty brushing their children’s teeth. The pooled prevalence of
periodontal disease in ASD children was 69.4% (5-7).

* Corresponding author: Udijanto Tedjosasongko
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Children with ASD often experience problems in maintaining healthy teeth and mouths. Dental care is the most
frequently unmet need to preserve the health of special needs children, especially children with ASD. This is a problem
because dental and oral health is very important in the growth and development of children (8).

The oral microbiome can be described as a diverse group of microbial biofilms and has the second most complex
microbiota in the human body after the gut. The microbiota can be considered more stable over time, for example, there
may be only short-term disturbances in microbiota composition following external stress, such as the use of antibiotics.
This stability is called resilience and can be divided into two explanations: resistance, namely the ability to deal with
disturbances, and recovery, namely the capability to recover from the effects of disorders. Overall, resilience is the
capacity of an ecosystem to deal with disruption without changing its symbiotic state (9).

Several factors can affect the oral microbiome’s composition and metabolism, such as the host’s lifestyle and health
status. Each anatomic surface of the oral cavity has a specific microbiota organised as a biofilm. Even within the same
tooth surface environment (either supragingival or subgingival), the composition of the bacterial community varies
greatly. When the microbiota balance is broken, it will cause dysbiosis. When oral dysbiosis occurs, the microbiome will
cause pathogens to develop and disease will occur (9).

Continued oral microbiome dysbiosis can lead to gut microbiome dysbiosis. There are two hypotheses for the
transmission-of oral bacteria to the gut. The first s via the hematogenous route, whereby oral bacteria enter the tesion
and systemically circulate and colonise the gastrointestinal mucosa. The second is through the enteral route, in which
oral bacteria move through the digestive tract to the intestine. The human body has several defence mechanisms against
microbes, including neutralisation via gastric acid and resistance to colonisation by the enteral route. However, this
defence mechanism may not work optimally. Some microbes, such as P. gingivalis, are known to be acid resistant,
especially at higher inoculation doses. Regardless of the route, evidence suggests that more than half of the bacterial
species in the gastrointestinal system undergo oral-gut translocation, even in the absence of pathology. Among the many
oral bacteria found in the intestines of patients with gastrointestinal disease are members of the genera Staphylococcus,
Porphyromonas, Veillonella, Fusobacterium, Actinomyces and Parvimonas (10).

Oral microbiome dysbiosis can influence complex behaviours such as emotional behaviour and anxiety in two ways.
First, when there is inflammation of the periodontal tissue in ASD children, it can cause lipopolysaccharide (LPS) leakage
to the blood-brain barrier (BBB) that can cause an inflammatory response and disrupt metabolic activity in the central
nervous system. Second, oral dysbiosis, which continues into gut dysbiosis, can affect behaviour through the gut-brain
axis. Therefore, oral health must be maintained because it can affect behaviour and emotions (11,12). This review aims
to determine the effect of oral microbiome dysbiosis on the behaviour of children with ASD.

2. Literature review

2.1. Oral microbiome dysbiosis

Behaviours in children with ASD, such as communication limitations, motor limitations, eating habits, drug side effects
and infrequent dental treatment, can cause oral microbiome dysbiosis. Alternative therapies that are carried out for
children with ASD, such as a gluten/casein-free diet, can limit protein intake and indirectly cause an increase in
carbohydrate content in saliva. Protein plays a role in increasing the buffer capacity of saliva. This can affect the
condition of the oral microbiome (7).

‘There are significant differences in the bacterial content of ASD children and typical children. In children with ASD,
significantly higher colonisation of Proteobacteria, Actinobacteria and Bacteroidetes was observed. At the genus level,
increased colonisation by Streptococcus and Haemophilus and reduced colonisation by Prevotella, Actinomyces,
Porphyromonas and Fusobacterium in tooth samples of children with ASD compared to typical children indicates
dysbiosis of the oral microbiome of ASD children (5,9,13-15). Dysbiosis can be characterised by three different
scenarios and can occur simultaneously, namely: a) loss of overall microbial diversity, b) loss of beneficial microbes,
and ¢} increase in pathogentc microbes {16).
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2.1.1. Loss of microbial diversity

The general ecological concept is the loss of biodiversity within a community, denoting a decrease in the number, genetic
variability and variety of species of a biological community in a specified location. This loss of biodiversity can cause
damage to the ecosystem. In the context of caries, several reports indicate a loss of diversity with increasing disease
severity. This suggests that increased acidification of the oral microenvironment accompanied by loss of diversity and
‘decreased tevel and metabolic activity of beneficial bacteria teads to the emergence of cariogenic bacteria {16-18).

2.1.2. Loss of beneficial microbes

One of the main features of dysbiosis is the loss of some of the benefits derived from a healthy oral microbiome. The
oral microbiome is important for the maturation and development of an appropriate oral immune response; protects
the host from oral pathogens and carcinogenic metabolites; and is part of the nitrate-nitrite-nitric oxide pathway, so
there are several benefits. Loss of beneficial microbes can reduce the host's ability to fight pathogenic bacteria,
responding to an exaggerated immune response against the host’s tissues and exposing the host to carcinogenic
metabolites and adverse vascular changes. This loss is especially important in periodontal disease, where excessive
chronic inflammation leads to loss of supporting tissue around the teeth, including loss of alveolar bone, which can lead
to tooth loss over time (16,19).

2.1.3. increase in pathogenic microbes

In a healthy environment, the oral microbiome contains opportunistic pathogens at such low levels that they do not
cause any problems to the host. However, increasing microbial pathogens can increase the risk of dental caries,
periodontal disease and systemic disease (16,20).

2.2, Connection between oral microbiome dysbiosis and behaviour in children with ASD

The oral microbiome can influence the behaviour of children with ASD in two ways. First, changes in transcription
results in microglia, leading to impaired microglia function, so the permeability of the BBB is higher (Figure 1). This
causes the brain to be more easily exposed to bacterial metabolites, When inflammation of the periodontal tissue occurs
in ASD children, it can cause leakage of LPS to the BBB. It can cause an inflammatory response and disrupt metabolic
activity in the central nervous system. Prolonged disruption of energy metabolism in neurons, oligodendrocytes and
glia can cause structural changes in the cortex, hippocampus, amygdala, or cerebellum, thus affecting behaviour
disorders in ASD children. The increase in LPS in ASD children correlates with the increase in Interleukin 6 (IL-6) which
acts as both a pro-inflammatory cytokine and an anti-inflammatory myokine. In addition, inflammation in the
developing brain causes synapse malfunction. Synaptic malfunction resulting in vasopressin secretion can also affect
social behaviour (21-23).
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Figure 1 Direct and indirect mechanisms of bacteria infecting the brain (22).
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In the direct mechanism, the oral cavity infects the olfactory tract and the olfactory nerves transfer the bacteria to the
brain. In an indirect mechanism, bacteria in the mouth infect the blood and find their way through the blood, blood-
brain barrier (BBB), perivascular space and circumventricular organs to the brain (22).

The second way is through the gut-brain axis, based on two-way physiological connections where information is
exchanged between the host microbiome, the gut and the brain. This involves a link between the central nervous system
and microbes in the gastrointestinal tract through direct neural activation. Prolonged oral microbiome dysbiosis can
lead to microbiota dysbiosis in the gastrointestinal tract. Dysbiosis of the intestinal microbiota can affect several
complex behaviours, such as emotional behaviour and anxiety (12,22,24,25). The microbiome is important for the
immune system, brain and genome. A series of recent studies have demonstrated that the microbiome influences the
central nervous system in multiple ways and influences the psychological state of individuals by mediating reactions to
stress and anxiety (26-30).

The enteric nervous system (ENS), composed of two layers of approximately 100 million nerve cells that line the
digestive tract from the oesophagus to the rectum, is an independent centre for neural processing and integration. The
ENS can trigger nausea or malaise, build stress and evoke emotions. The microbiome, among other things, achieves both
the recognition and synthesis of neuroendocrine hormones and produces neuroactive factors capable of communicating
not only with the ENS but also with the central nervous system. The gut microbiome can influence synaptogenesis,
regulation ‘of neurotransmitters and neurotropic factors in the cerebral hemispheres. Administering probiotics {eg.
Lactobacillus) and faecal microbiome transplantation to treat conditions associated with depression and anxiety are no
longer experimental but are good therapeutic avenues. The link between the microbiome and depression has been
proven by research on bacterial abnormalities in depressed patients. It has also been shown that feeding multiple
microbiome populations (L. rhamnosus, B. infantis, B. longum) can improve mood even in healthy subjects (26, 31-33).

In ASD children, compared to typical children, the adverse gut microbiome is more numerous than the beneficial
microbiome. Behaviour, oral hygiene and the gut microbiome in ASD are interrelated factors. In general, gut microbiome
dysbiosis often causes illnesses such as diarrhoea and abdominal pain, which can affect the psychology and behaviour
of ASD children (11). The immune system is produced on the epithelial surface of the digestive system, which is
inhabited by many bacteria, comprising both systemic and mucosal immune systems. Beneficial bacteria living in the
intestinal wall epithelium play a major role in immunomodulation. When the healthy gut flora is disrupted, the number
of cells that produce Immunoglobulin A (IgA) drops dramatically, reducing the immune system's ability and causing
digestive disorders (14,27,34).

Digestive problems that children with ASD often experience include bloating, diarrhoea, constipation, difficulty eating
and malnutrition in various degrees of severity. These digestive problems cause discomfort and pain. However, due to
the inability of ASD children to communicate, most of them cannot tell their parents about it, so they express their
feelings in other ways, such as self-harm, tantrums, refusing to eat, etc. (24,34,35).

The mainstay of therapy for ASD is based on behavioural therapy, applied behavioural analysis, and speech and
occupational therapy. Given that ASD is so complex and diverse, additional treatments exist to improve cognitive,
linguistic and adaptive abilities. Probiotic supplementation may improve ASD symptoms (25). Probiotics can intervene
in the gut microbiome, thereby increasing the good bacteria in the intestines of children with ASD. The most effective
probiotics are probiotics which include four lactobacilli strains, three bifidobacteria strains and one S. thermophiles
strain. Such probietics significantly reduce gastrointestinal distress, especially constipation, and substantially improve
certain aspects of behaviour, such as repetitive and rebellious behaviour (36-38).

From this literature review, it can be seen that the condition of the oral microbiome needs more attention from dental
practitioners because oral microbiome dysbiosis can progress to gut microbiome dysbiosis, which can affect emotional
and anxiety behaviour in children with ASD through the blood-brain-barrier and gut-brain-axis pathways. It does not
rule out the possibility that direct access from the oral microbiome to the brain can influence behaviour, which requires
further research.

3. Conclusion

Oral microbiome dysbiosis may affect the behaviour of children with ASD. Oral microbiome dysbiosis can progress to
gut microbiome dysbiosis, which may affect emotional and anxiety behaviour in children with ASD through the blood-
brain-barrier and gut-brain-axis pathways.
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