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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.




O3BMAHMS LodIMORRIS(MR!

Mgsd3osdo LHsGool Fomdmeagbolols bako®ms ©sgoigemn dgdwogyo Fabgdo:

L bAo@os 9bps Fo@dmawyobmm 2 3o@ms@, Gyl ob 0byaoliy® 9bgdbg,odgdooao
LAobos@Bgmo gyamol 1 a390©0bg, 3 13 Logsbol dodibgbs ggenols o LE®0Jmbgdls
doeol L5 06@g@gomols @og0m. 30dmygbgdyemo 3md30y@gageo dBogdo dgbyen ©s oby-
@oliy®gbmgob Gg9dbEgddo - Times New Roman (Kupuumna),boaoem Jodmgagbmgeb @gJl@do
Lako®ms godmgoygbmo AcadNusx. IHogBol bmds — 12. LEsGool msob gbps sbanwgls CD
LEs@oom.

2. LASA00L JMEPEPMds 5O Yoo Fgoygbgl 10 y39MDbY bogergdls ws 20 ag9Mbg dgBb

0@ gO5@@olL ool s Ggboydggools (0byeoliy®, dyligan ©s Jo@myen gbgdbyg) homganom.
3. LAs@0sdo Loko®ms godydogl: bogombol sd@uommds; 3genggol dobsbo; bisggenggo

doboans o 253mygbgdygero Igmnmegdo; Jowgdymmo g gagoo s domo goblbyxs. 9Jldg@modgb-
Ayo babosmol bEs@ogdols Fo@dmoagbolisl s3@m®gdds gbos dogmommb Lsgdldg@modgb@m
3bmggegdols Lobgmds s GomEgbmds; oY@ 0g3oMgdols s wodobgbol Jgmmwagdo (3§ 3539
3950l 30MmMbdgddo).

4. LGOSl mob Pbs osbergl Mgboydg obyeoliy®@, Hylyge s Jodmyga 969Dy
sMobogegd bobggo®o gg9@w@ols JmEgmmdols (bosmsyg®ol, sg@mmdgdols, ©sfglgoyengdols
domomgbom ©s gbs dgoogrgl dgdmgy 3obymuomgdgdl: dobobo, dsbsms ws dgmmegdo,
Ygga9d0 s ©obliggbgdo; BgJb@usm o bsfomo s@ ¢bws ogmlb 15 LE®oJmbbyg bsjengdo)
> boggobdm Lo@dyggdol hodmbomgsgro (key words).

5. gb®oggdo Loko®ms [o@mdmowaobmon bsdgdwo Lobom. yggans 0x3@dyano, dgdo-
X03909@0 s> 30M396G Y0 Inbo3gdgdo ¥bs dgglodsdgomegl BgJl@do dmygeboanl.

6. BOGHOLYOsMgdo 9bes ogml 3mbE@sbEymo; Ly®dsmgdo, bobsbgdo, wosg®sdgdo
- obomoy@gdymo, obmdMomo s Lomobo@m seaomsl holidymo. @gbBagbma®sdgdols
BOAMsbangdo Fo@Imoaobgm 3mbo@oygdo yodmbobymmgdom tiff gm®ds@do. dogHmagm@m-
byg@omgdols Fo@fgdgddo Lododms dogmommm mggms@ol ob mdogd@ogol Lodygsmgdom
35000950L ba@olibo, sbomsagdols dgmgdgols ob 033G 9abs300L dgmmo s s@bodbmm Liy-
om0l bgs s Jggos bofoagdo.

7. Lododgeom 5gBmagdols 2300900 LEsE05T0 s@0obodbgds 0boiosmgbols msbps®mgom,
93beg@ols — giEbomy@o GESbLIM0 3E00m.

8. LASHOSL Mob yYbws shanwgl sgBMMols Jogd asdmygbgdyero Lsdsdyerm s yiEbm-
9@0 dOMIgdol dodenoma®sgoygmo bos (dmam 5-8 Faol Low®dom). sbdsby®o Fymdom
Fomdmpagboan  bodgoma®sgoyge Losdo dogmomgmn xg® Lodsdygarm, dgdwgy gibmgero
530™@950 (23500, 06005 gbo, LEASG00L Lomsy®o, gy@bsgol slbsbgagds, aodmzgdols
s 00, (gao, g9@bsgnol Ne, 30039em0 05 dmgrm a39M©gb0). Jmbma@sgools dgdmbgggsdo
dogmomgmn  2sdmigdol [gmo, saomo o 2390©gd0l Loghmm @omwgbmds. &9JL@Edo
33o005H e ghboggddo 9bos Joymommm s53@mEA0L dglodsdolo N @o@g@s@yg@ol bools
dobggom. dobsbdgfmbogoos, M3 3000 0o Tyodmgdols 9dg@gbo bsfogro ogml 5-6
Jeool Low®dol.

9. LAGOSL Mmob Ybs Sbargl: o) sglgoymgdol ob LodgiEbogdm bgarddwgsby-
ol (odwyobgds, ©sdm{dgoygmo byandm(g@oms ©s dgkoom; &) odgol b3gEzos@mol@ol
sdm{dgogmo Mg3gbbos, MMIgendoz Jomomgdyao 0dbgds Lsgombols @ gogmds, dsbsgols
Lo 3domds, 3g0meEols Lobpmmds, dgogagdols bodgiEbogdm-3@sd@oggeo 360dgbganmds.

10. LEs@ool dmeml bako®ms gggems sgBm@ols bgandm§gds, @mdgamms Homegbmds
o 9bws s@gdo@gdmogls 5-L.

1. @gesdios 0@mggol ggwgdsl dgobfmaml LEs@os. Bgdbdby Igdomds s dg-
X9M90> begds Losgdm@am m@ogobsaols dobgwgom.

12. ogdg9dgmos Mgosdosdo olgmo LEs@ool [omoagbs, Gmdgamoi obsdgkoae
Jodagboano ogm bbgs GgosdiEosdo b a0dmdggybgdgao ogm bbgs aodmzgdgddo.

SMDO 0 0 SMQ oL o S dO LBLEOOHO 0O o SD0OLO O.
@bodbygao Fgbgool o@rgggol dgdmbgggodo bpspogdo oG yobobogngd




GEORGIAN MEDICAL NEWS
No 11 (356) 2024

Coodeporcanue:

Tamar Shengelia, Bezhan Tsinamdzgvrishvili, Kakha Nadaraia, Liluashvili Konstantine, Talakvadze Tamar.
PROGNOSTIC SIGNIFICANCE OF SST2 IN HEART FAILURE WITH REDUCED EJECTION FRACTION, A BIOMARKER OF
CARDIOVASCULAR MORTALITY AND REHOSPITALIZATION.......iuttiiiiiiirieieieieieiestestesteeteseeeeeaensensessessessens e e eaenenennenenensnnn0=12

N. Tavberidze, N. Sharashidze, T. Bochorishvili.
BIOLOGICAL TREATMENTS AND CARDIOVASCULAR CHANGES IN THE GEORGIAN PATIENT WITH RHEUMATOID
2N R 5 2 1 13-17

G. Burkadze, N. Kikalishvili, T. Muzashvili.
APPLICATION OF ULTRASOUND TECHNOLOGY IN THE PROCESSING OF HISTOLOGICAL MATERIAL..............cccoevennin. 18-21

Daniel Godoy-Monzon, Patricio Telesca, Jose Manuel Pascual Espinosa.
SHORT TERM COMPARISON OF CLINIC RADIOGRAPHIC RESULTS OF TOTAL HIP REPLACEMENT WITH SHORT FEMORAL
STEM IN OBESE AND NON-OBESE YOUNG PATIENTS. SINGLE CENTER PROSPECTIVE PILOT STUDY.....c.ccovviviiiiiiiiinnn 22-27

Zhassulan O. Kozhakhmetov, Ersin T. Sabitov, Yerlan A. Salmenbaev, Merey N. Imanbaev, Tolegen A. Toleutayev, Yernur M, Kazymov,
Aldiyar E. Masalov.
IMPROVEMENT OF LOWER LIMB AMPUTATION PROCEDURE IN PATIENTS WITH CRITICAL LOWER LIMB

IS C H AEMI A . ... e e e 28-38
Badr Alharbi.
A CASE REPORT OF DISCONTINUED SPLENOGONADAL FUSION MASQUERADED AS PARATESTICULAR TUMOR............ 39-41

Vitalii Baltian, Elina Manzhalii (Christian), Lesia Volnova, Yuriy Rohalya, Borysova Olesia.
STRATEGIES FOR IMPROVING PSYCHOLOGICAL COMPETENCE IN PHYSICAL REHABILITATION........cccceceeviiiiniiniininenenen 42-49

Varduhi Suren Hovsepyan, Gohar Mkrtich Arajyan, Abdulwahabb Al-Chachani, Gohar Khristafor Musheghyan, John Sarkissian, Ivan Georgi
Gabrielyan.

THE RATIO OF EXCITATORY AND INHIBITORY SYNAPTIC PROCESSES IN NEURONS OF THE ENTORHINAL CORTEX OF THE
BRAIN, ACTIVATED BY BASOLATERAL AMYGDALA ON THE MODEL OF PARKINSON’S DISEASE, UNDER CONDITIONS OF
PROTECTION BY HYDROCORTISONE. ... ..ottt ettt ettt ettt ettt b e bt e et et b e e bt ebeebe et enen et e et e e ae s 50-58

Hisham I. Wali, Sawsan H. Al-Jubori.
ANTIMICROBIAL ACTION OF A MODIFIED UNIVERSAL ADHESIVE: AN IN VITRO STUDY ........coveveieieieieceeieeeeeeee e e .. 5965

Assiya Turgambaeva, Ainagul Tulegenova, Serik Ibraev, Stukas Rimantas, Aigerim Alzhanova, Dinara Ospanova, Maiya Toleugali.
SATISFACTION WITH THE QUALITY AND AVAILABILITY OF MEDICAL SERVICES IN RURAL AREAS OF
KAZAKHSTAN. ..ottt ettt s 66-73

Skakodub A.A, Osminina M.K, Geppe N.A, Admakin O.I, Kozlitina Y.A, Goryaynova A.V.
ORAL MANIFESTATIONS IN JUVENILE SCLERODERMA: CLINICAL PRESENTATIONS AND HISTOPATHOLOGICAL

Jing Liu.
PROGRESSES IN PERSONALIZED NURSING ON THE PERIOPERATIVE PERIOD OF HEPATOBILIARY ......cccccoovevieivnenenn.......82-83

Ali K. Obeys, Huda A. Hameed, Ali [. Mohammed Salih.
INCUOLATION THE BOTULINUM TOXIN-B IN THE ZYGOMITICUS OF THE RAT, FOLLOWED BY EVALUATION IT’S EFFECT
HISTOLOGICALLY ON THE ZYGOMATIC BONE. . ...ttt eveeve et eve e eve s ensensenesnesnsenn s e e eneenenene e 84-88

Tchernev G, Kordeva S, Kirilova H, Broshtilova V, Patterson JW.
POLYPHARMACY AND CANCER: A NEW VISION FOR SKIN CANCER PATHOGENESISPHOTOTOXICITY AND
PHOTOCARCINOGENICITY DUE TO NITROSAMINE CONTAMINATION DURING TELMISARTAN/ TAMSULOSIN INTAKE......... 89-93

Gem Mugolli, Fidan Nik¢, Genit Mugolli.
INTRAORAL SCANNERS AND CONVENTIONAL IMPRESSIONS: A LITERATURE REVIEW.........ccoooiiiiiiiiieeceiieee e ... 94299

Farah Saleh Abdul-Reda, Mohammed AH Jabarah AL-Zobaidy.
EVALUATION OF VITAMIN D LEVEL IN SERUM OF PATIENTS WITH VITILIGO.............coiiiiiiiieeeiieeeeeieeeeeeiieee e e ... 100-102

Li-Juan Ru, Qian-Qian Yao, Ming Li.
APPLICATION OF EARLY RISK FACTOR WARNING MODEL OF ACUTE KIDNEY INJURY COMBINED WITH CONTINUOUS
RENAL REPLACEMENT THERAPY IN PATIENTS WITH SEVERE ACUTE PANCREATITIS......cooviiiieiieieeeeeeeiee e e ... 103-106

Mammadov F.Y, Safarov M.A, Mammadov K.J, Alkishiev K.S.
PREVALENCE AND DISTRIBUTION OF ODONTOGENIC CYSTS: A 12-YEAR RETROSPECTIVE STUDY ........ccooviviiniin.n 107-111

Qiu-Lin Chen, Nie-Hong Zou, Ming-Li Zhu.
TRIPLE THERAPY COMBINED WITH ACCELERATED RECOVERY STRATEGY CAN IMPROVE THE QUALITY OF LIFE OF
ELDERLY PATIENTS WITH MECHANICAL VENTILATION. .....c.iiiiiiiiiiineneeeneceieeeienieesientee e nenenenenene . 1122117



Maria Nikuradze, Zurab Artmeladze, Ann Margvelashvili, Vladimer Margvelashvili, Manana Kalandadze.
IMPORTANCE AND URGENCY OF TREATMENT AND PREVENTION STRATEGIES OF COMPLICATIONS IN ORTHODONTIC
PATIENTS - LITERATURE REVIEW ...ttt ettt ettt eeere e ere e eneessesaenee e e ee e eneneanenn . 118-123

Yevgeniya Li, Yerzhan Zhunussov, Bakhyt Kosherova, Gheorghe Placinta, Bibigul Tulegenova.
CLINICAL AND LABORATORY PREDICTORS OF ADVERSE OUTCOME WITH SEVERE COVID-19 IN COMORBID PATIENTS OF
THE KARAGANDA REGION (REPUBLIC OF KAZAKHSTAN). .. ..ottt essesesest sttt sttt e tesesesseaesentsaenee s s e e e enenees 124-129

Fidan Nik¢, Gem Mugolli, Genit Mugolli.
REGENERATIVE MATERIALS-THEIR INDICATIONS AND USE IN IMPLANTOLOGY: A LITERATURE REVIEW..................130-135

Kinda M. Al-Taee, Luay A. Al-Helaly.
HYDROGEN SULFIDE AND CYSTATHIONINE I' -LYASE LEVELS FOR PATIENTS WITH PARKINSON’S DISEASE.............136-140

Hui-Xiu Luo, Shu Zhu, Jing-Chuan Wang.
CLINICAL EFFICACY OF DIFFERENT SURGICAL METHODS IN CONGENITAL PREAURICULAR FISTULA SURGERY........ 141-143

Melano Shavgulidze, Neli Maglakelidze, Nino Rogava, Khatuna Bezhanishvili, Nargiz Nachkebia.
LONG-LASTING EFFECTS OF EARLY POSTNATAL DYSFUNCTION OF THE BRAIN MUSCARINIC CHOLINERGIC SYSTEM ON
LEARNING AND MEMORY AND ADULT HIPPOCAMPAL NEUROGENESIS. .......ccooiiiiiiiiiieneeencenee et e 144-151

Jon Kotori, Rrezarta Muqa, Merita Kotori.
ORAL HEALTH OF CHILDREN IN MY COUNTRY ...ttt et et e e e ettt ettt e e e et e e et e et et eeneas 152-155

Zahraa Alsarraf, Ali Yousif Nori, Amjad Ibrahim Oraibi, Hany Akeel Al _hussaniy, Alhasan Ali Jabbar.
BIBR1591 INDUCES APOPTOSIS IN BREAST CANCER CELL LINE AND INCREASES EXPRESSION OF DAPK 1, AND NR4A3.........
erreeeenn..156-160

Maria Jackeline Cuellar Florencio, Marcos Julio Saavedra Mufioz, Yuri Anselmo Maita Cruz, Santa Dolores Torres Alvarez, Maria Ysabel
Casanova Rubio, Eduardo Frank Loli Prudencio, Walter Gomez-Gonzales.
VIRTUAL ENVIRONMENTS AND HUMAN ANATOMY LEARNING ACHIEVEMENTS IN UNIVERSITY STUDENTS............. 161-164

S. Shalamberidze, N. Chikhladze.
COST-EFFECTIVENESS OF TREATMENT OF RHEUMATOID ARTHRITIS WITH BIOLOGICAL DRUGS IN GEORGIA........... 165-170

Nursultan K. Andasbekov, Nazarbek B. Omarov, Sagit B. Imangazinov, Yernar K. Kairkhanov, Olga G. Tashtemirova, Rustem S. Kazangapov,
Saule S. Imangazinova, Aldiyar E. Masalov.
APPLICATION OF IMPROVED AUTODERMOPLASTY TECHNIQUE IN GRANULATING WOUNDS TREATMENT................ 171-175



GEORGIAN MEDICAL NEWS
No 11 (356) 2024

ANTIMICROBIAL ACTION OF A MODIFIED UNIVERSAL ADHESIVE: AN IN VITRO
STUDY

Hisham I. Wali'*, Sawsan H. Al-JuboriZ.
!Conservative Dentistry Department, Dentistry faculty, Tishk International University, Erbil, Iraq.

’Department of Conservative Dentistry, College of Dentistry, University of Mosul, Mosul, Iraq.

Abstract.

Background: Resin composites and dental adhesives
are widely used to restore carious teeth. A relatively new
category of the dental adhesives, the universal adhesives
(UAs) is considered user friendly because of its simplicity
to use and compatibility with any adhesive strategy.
However, the adhesive interface created by these adhesives
is highly susceptible to cracking after polymerization
which in turn facilitates the initiation of secondary caries.
Objectives: The present study was set to evaluate the
antimicrobial action of All Bond Universal Adhesive after
modifying it with chitosan capped cerium nanoparticles
(C-CeNPs) against S. muatns and L. acidophilus.

Materials and Methods: A colloidal suspension of C-CeNPs
was synthesized, characterized, and incorporated into the
universal adhesive. Two groups of adhesives were used: G 1
without C-CeNPs and G II with 3% by weight of C-CeNPs.
The antimicrobial action of G I and G II was evaluated by agar
diffusion test (ADT) and direct contact test (DCT) at 1, 7, and
14-day time intervals.

Results: For ADT, G II resulted in larger inhibition zones
against both microbial strains than G 1. The inhibition zones for
G I and G II where larger against S. mutans than L. acidophilus.
For the DCT, less colony forming units (CFU) of both microbial
strains were formed in regard to G II than G I. The number of
CFU of both microbial strains increased in line with the time
intervals.

Conclusions: Incorporating C-CeNPs into the universal
adhesive increased its antimicrobial action against S. muatns
and L. acidophilus microbial strains.

Key words. Universal adhesives,
chitosan, cerium, nanoparticles.

antimicrobial action,

Introduction.

Nowadays, resin composites and dental adhesive systems
are most commonly used to restore decayed teeth as primary
direct restorative materials [ 1]. Currently the so-called universal
adhesives (UAs) could represent a potential new trend for
dentists as they provide a more straightforward approach to
the traditional concept of adhesive technology by reducing
procedure’s sensitivity, increasing efficiency, and saving time
for clinical application [2,3]. UAs are also called multimode
adhesives since they can be used with any adhesive strategy and
hence, they are considered as user friendly [4]. However, nano-
leakage in the adhesive interface of UAs was detected since
these adhesives contain hydrophobic and hydrophilic species
in the same bottle [5]. Upon polymerization, UAs will shrink
giving rise to micro cracks in the adhesive interface [6,7]. These
micro cracks can be easily invaded by cariogenic bacteria like S.
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mutans and L. acidophilus which eventually leads to secondary
dental caries [8,9].

Different antimicrobial agents have been added to UAs
adhesives to impart them antimicrobial action with different
outcomes observed [10]. A recent study has found that doping an
orthodontic adhesive with cerium oxide nanoparticles enhanced
its antimicrobial action against S. mutans [11]. However,
keeping nanoparticles well- dispersed into a suspension is a
major issue since nanoparticles tend to agglomerate into clusters
of several microns [12]. The agglomeration of nanoparticles
can be minimized if suitable capping agents are used [13].
Various capping agents, such as surfactants, tiny ligands,
polymers, dendrimers, cyclodextrins, and polysaccharides, have
been utilized in the synthesis of nanoparticles [14]. Chitosan
is a co-polymer comprising d-glucosamine and N-acetyl-d-
glucosamine produced via alkaline deacetylation of chitin
naturally occurring in the crustaceans or hydrolysis of chitin
by the enzymatic action of deacetylase [15]. Chitosan has been
used as a capping agent to stabilize the colloidal dispersion,
and to control the morphology and optical properties of metal
nanoparticles including gold [16], silver [17], and copper
[18]. Regarding biological applications, chitosan has excellent
properties like biocompatibility, biodegradability, non-toxicity,
and antimicrobial activity [19]. Different modalities have been
tried to overcome this issue and provide antimicrobial activities,
including resin and seashell [20,21]

To the extent of our knowledge, incorporating chitosan-
capped cerium oxide nanoparticles (C-CeNPs) in a universal
adhesive, has not been investigated in any study yet. The aim
of this study was to evaluate the antimicrobial action of a
universal adhesive modified by incorporating chitosan capped
cerium oxide nanoparticles. The null hypothesis was that
incorporating C-CeNPs would not significantly improve the
antimicrobial action of the modified adhesive against S. mutans
and L. acidophilus bacterial strains when compared with the
non- modified adhesive.

Materials and Methods.

Synthesis and characterization of chitosan capped cerium
oxide nanoparticles colloidal suspension (C-CeNPs):

The synthesis of C-CeNPs was based upon the procedure
implemented by Siqi Zhao M.Sc. thesis [22]. The materials
used to prepare C-CeNPs were purchased from Sigma Aldrich.
After it’s synthesis, the colloidal suspension was characterized
by Fourier Transform Infrared Spectroscopy, Transmission
Electron Microscopy, field emission scanning electron
microscopy and energy dispersive X-ray spectroscopy with
elemental mapping.
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Incorporation of the Capped Nanoparticles into the
Universal Adhesives: After characterizing and examining
the nanoparticles size distribution, 0, and 3% by weight of
the prepared colloidal suspension were incorporated into a
universal adhesive. The adhesive agent selected to be used
in this study is a commercially available universal adhesive,
which is the All-Bond Universal adhesive (Bisco, USA).

After incorporation of the capped nanoparticles, the adhesive
bottle was shaken with the aid of mechanical mixing device
(VELP Advanced Vortex Mixer; Biobase Biomettch CO. Ltd,
China) for 2 minutes in a spiral agitation motion at 2000 rpm
speed to allow even blending and dispersion of the capped
nanoparticles into the universal adhesive [23].

The bacterial strains used in the study were Streptococcus
mutans (S. mutans) and Lactobacillus acidophilus (L.
acidophilus). The bacterial strains were isolated and identified
by specialist microbiologists at Laboratory of Microbiology,
Department of Dental Basic Sciences, College of Dentistry,
University of Mosul, Mosul, Iraq.

The adhesive groups were:

Group I (G I): All Bond Universal adhesive without C-CeNPs

Group II (G II): All Bond Universal adhesive modified with
3% wt C-CeNPs

Two tests were performed to evaluate the antimicrobial action
of the adhesive groups: the agar diffusion test (ADT) and the
direct contact test (DCT).

Agar Diffusion Test: Forty Mueller Hinton agar plates
were prepared for this test, twenty plates per each group. A
micropipette (10-100 pl Accumax PRO; ACCUMAX Lab
Devices PVT. Ltd, India) was used to pick up 100uL of each
pure microbial strain and spread by the aid of sterile swabs
over the entire surface of the plates. Ten plates were used for
testing the antimicrobial action against S. mutans and another
ten plates were used for testing the antimicrobial action against
L. acidophilus. In each plate, two wells of 6 mm diameter were
punched by a sterile cork borer. A micropipette was used to fill
the wells with 20 uL of adhesive group. For each plate, one
well was filled with G I adhesive while the other well was filled
with G II adhesive. A gentle steam of air was applied to the
adhesives in the wells for 15 seconds. Then after, the adhesives
were light cured with (MaxCure 9 LED curing device, Guilin
Refine Instrument. Ltd, China) for 20 seconds. After 24 hours of
incubation, the plates were removed out from the incubator and
examined for the inhibition zones which were measured around
each well in mm using a digital caliper.

Direct Contact Test: This test was performed to evaluate
the antimicrobial action of adhesive groups against microbial
strains after 1, 7, and 14 days. One 96-well cell plate was used
to evaluate the antimicrobial action of adhesive groups against
S. mutans and another one was used for L. acidophilus. From
each plate, 48 wells were filled with brain heart infusion (BHI)
while the other 48 wells were allocated for the adhesive groups
(24 well for each group and 8 well for each time interval). A
third 96-well cell plate was used where 16 wells were filled
with Control positive groups (microbial suspension without
adhesive) (8 wells for each group) and another 8 wells were
filled with Control negative group (adhesive without microbial
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suspension). The plates were incubated at 37° for the determined
durations. After incubation, 10 pL from the broth in each well
was pulled and transferred to 1 ml of sterile BHI broth. The
suspension was agitated for one minute, then subjected to 10-
fold serial dilutions from 10' to 108. Finally, 0.1 ml of each
diluted suspension was dispensed into selective agar plates
for each isolate and streaked with an L-shaped glass rod. The
culture plates were then incubated at 37 °C for 24 hrs. After
incubation, the plates were photographed, and the colonies were
counted. The colony forming units (CFU/mL) were calculated
using the following formula:

CFU/ml = (no. of colonies x dilution factor) / volume of
culture plate

The data were converted to logarithmic transformation (log10).

Statistical Analysis: The statistical analysis was performed
using SPSS 25. Data were analyzed by analysis of variance
ANOVA) and Duncan’s multiple range test.

Results.

Regarding ADT, the inhibition zones created by G [ and G II
adhesive groups are shown in (Figure 1). The results of ADT
including the descriptive statistics are shown in (Table 1) and
(Figure 2). G II has resulted in greater inhibition zone values
against both microbial strains when compared to G 1.

Figure 1. Inhibition zones created by G I and G Il adhesive groups
against S. mutans and L. acidophilus.

®mS.mutans = L. acidophilus

inhibition zone (mm)

Gl Gl
Experimental adhesive groups

Figure 2. Graph showing the mean inhibition zone values (+ SD) in
mm of adhesive groups against S. mutans and L. acidophilus bacterial
strains.



Table 1. Descriptive statistical results of ADT for adhesive groups against S. mutans and L. acidophilus bacterial strains.

Adhesive groups Bacterial strain Number of Minimum Maximum Mean Std'. .
samples Deviation
GI S. mutans 10 6.5 9.7 8 0.92
L. acidophilus 10 4.8 7 6 0.75
G S. mutans 10 16.3 19.1 17.6 1.1
L. acidophilus 10 12.9 14.9 14 0.75
Valid N (listwise) 10
Table 2. ANOVA test results of ADT for adhesive groups against S. mutans and L. acidophilus bacterial strains.
GI GII Mean
Mean 8.046 ¢ 17.6 a 12.823 a
S. mutans Number of samples 10 10 20
Std. Deviation 0.92293 1.09828 4.99956
Mean 6.0310d 14.0040 b 10.0175b
L. acidophilus Number of samples 10 10 20
Std. Deviation 0.7463 0.75248 4.15459
Mean 7.0385b 15.8020 a
Total Number of samples 20 20
Std. Deviation 1.31749 2.05974

Different lower-case letters indicate significant differences between treatments at level of significance < 0.01.

Table 3. ANOVA test showing the effect of adhesive group, microbial strain type, and the combined effect of adhesive group and microbial strain

type on the inhibition zone values of ADT.

Source Type III sum of Df
squares

Corrected model 852.947 3
Intercept 5216.884 1
Adhesive group 767.989 1
Bacterial strain 78.708 1
Adhesi.ve group * 6.249 |
Bacterial strain

Error 28.631 36
Total 6098.462 40
Corrected Total 881.577 39

The greatest inhibition zone value was for G II against S.
mutans while the smallest inhibition zone value was for G 1
against L. acidophilus. G 1 and II resulted in greater inhibition
zones against S. mutans in comparison to the inhibition zones
against L. acidophilus.

The results of ANOVA test are shown in (Tables 2 and 3).
Table 2 revealed that there were significant differences between
adhesive groups regarding their antimicrobial action against
the same microbial strain. In addition, the antimicrobial action
of adhesive groups against S. mutans were significantly higher
than their action against L. acidophilus. Table 3 revealed that
the inhibition zone values were significantly affected by the
adhesive group, the type of bacterial strain, and the combined
effect of the adhesive group and type of bacterial strain.

Regarding the DCT, the microbial growth of S. mutans and L.
acidophilus bacterial strains after exposure to adhesive groups
at different time intervals along with control positive group are
shown in (Figure 3). The descriptive statistics are shown in
(Table 4 & Figure 4). The mean CFU values of both bacterial
strains for both groups increased with increasing time intervals.
However, G II resulted in mean values much lower than G 1.
The highest value was for G I against S. mutans at 14 days’ time
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Mean square F-value Sig.
284.316 357.493 0.000
5216.884 6.560E3 0.000
767.989 965.654 0.000
78.708 98.966 0.000
6.249 7.857 0.008
0.795

interval while the least value was for G II against S. mutans at
1-day time interval.

Duncan’s multiple range test (table 5) shows that G II resulted
in a significantly lower CFU mean values of both microbial
strains than those of G I at all-time intervals. In addition, S.
mutans CFU mean values of G II, at all-time intervals, were
statistically lower than those of L. acidophilus. Furthermore,
the CFU mean values of each microbial strain for G II were
statistically different from each other in respect to time intervals
while in G I the difference exists only in respect to the 1-day
time interval. ANOVA three-way statistical analysis (table 6)
shows the significant interaction between adhesive group and
bacterial strain, between adhesive group and time interval,
between bacterial strain and time interval, and among adhesive
group, bacterial strain, and time interval at level of significance
<0.01.

Discussion.

Secondary caries at the margins of direct composite resin
restorations is one of the most common causes of their
replacement [24], where bacterial invasion is aggravated by
marginal seal breakdown due to the degradation of the adhesive
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Figure 3. Microbial growth of S. mutans and L. acidophilus bacterial strains after exposure to adhesive groups at different time intervals along
with control positive group.
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Figure 4. Graph showing the mean values of log (CFU/ml) S. mutans and L. acidophilus in regard to adhesive groups after different time intervals.

Table 4. Descriptive statistical results of DCT of adhesive groups against S. mutans and L. acidophilus bacterial strains at different time intervals.

Descriptive Statistics
Group Bacterial strain Time interval 1;‘::;‘;:: of Minimum Maximum Mean Std. Deviation
1 Day 10 6,7 8.9 7.79 0.86081
S. mutans 7 Days 10 18.7 22.8 20.59 1.36337
Gl 14 Days 10 18.7 25.2 22.1 2.14372
1 Day 10 19.1 21.5 20.34 0.924
L. acidophilus 7 Days 10 19.1 23.7 20.96 1.62221
14 Days 10 19.1 24.1 21.22 1.86476
1 Day 10 2.5 3.8 3.21 0.43321
S. mutans 7 Days 10 4.4 5.9 5.07 0.46679
GII 14 days 10 6.1 8.6 7.44 0.96632
1 Day 10 4.9 6.4 5.58 0.50947
L. acidophilus 7 Days 10 6.6 8.4 7.53 0.57745
14 Days 10 8.9 10.7 9.98 0.52873
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Table 5. Duncan’s multiple range test of DCT of adhesive groups against S. mutans and L. acidophilus bacterial strains at different time intervals.

GI GII
S. mutans L. acidophilus S. mutans L. acidophilus
Mean 7.7900 d 20.3400 b 3.2100 f 5.5800 e
1 day Number of samples 10 10 10 10
Std. Deviation 0.86081 0.92400 0.43321 0.50947
Mean 20.5900 b 20.9600 b 5.0700 e 7.5300d
7 days Number of samples 10 10 10 10
Std. Deviation 1.36337 1.62221 0.46679 0.57745
Mean 22.1000 a 21.2200 ab 7.4400 d 9.9800 ¢
14 days Number of samples 10 10 10 10
Std. Deviation 2.14372 1.86476 0.96632 0.52873

Different lower-case letters indicate significant differences between treatments at level of significance < 0.01

Table 6. Three-way ANOVA test of DCT of adhesive groups against S. mutans and L. acidophilus bacterial strains at different time intervals.

Source Type 111 Sum of dar
Squares
Corrected Model 6346.451 11
Intercept 19205.230 1
Adhesive group 4586.797 1
Bacterial strain 313.957 1
Time interval 756.411 2
Adhesive group * Bacterial strain  18.174 1
Adhesive group * Time interval 120.574 2
Bacterial strain * Time interval 269.471 2
Adhesive group *Bacterial strain *
Time intergval b 281.068 2
Error 147.329 108
Total 25699.010 120
Corrected Total 6493.780 119

interface [25], and universal adhesives aren’t an exception of
this dilemma. The antimicrobial action of universal adhesives
has been evaluated in several studies [10]. The agar diffusion
test is a widely used method to detect the antibacterial action of
an agent by its diffusion through the agar plate and subsequent
inhibition of bacterial growth being studied [26].

In this study, both adhesive groups, G I and G II, have shown
an antimicrobial action against S. mutans and L. acidophilus. G
I, although not modified, showed a slight antimicrobial action
against S. mutans which may be attributed to the chemical
composition of the adhesive since it contains Hydroxyl
Ethyl Methacrylate (HEMA), a hydrophilic primer, and 10-
Methacryloyloxydecyl Dihydrogen Phosphate (10-MDP),
an etchant and adhesion promoting agent [27]. The acidic
characteristics of these constituents might result in an inhibited
growth of S. mutans [28]. However, their effects were weaker
against L. acidophilus since these bacteria are well- known of
their acid tolerance [29].

The antimicrobial action of G II, in addition to its composition,
seems to be fortified by incorporating C-CeNPs which is
composed from cerium oxide capped by chitosan nanoparticles.
Cerium oxide nanoparticles can exert their antimicrobial action
by two ways. First; through the redox behavior where cerium
oxide nanoparticles switch between two oxidation states: Ce(II)
and Ce(IV). This redox behavior allows cerium to generate
reactive oxygen species (ROS), which can damage bacterial cell
membranes and disrupt metabolic processes. The conversion
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Mean Square F- value Sig.
576.950 422.935 0.0001
19205.230 1.408E4 0.0001
4586.797 3.362E3 0.0001
313.957 230.147 0.0001
378.206 277.245 0.0001
18.174 13.323 0.0001
60.287 44.193 0.0001
134.735 98.768 0.0001
140.534 103.019 0.0001
1.364

from Ce(IV) to Ce(Ill) is particularly important, as it enhances
the oxidative stress on bacteria, leading to cell death [30].
Second, through the electrostatic interactions demonstrated by
the adsorption of positively charged cerium oxide nanoparticles
to the bacterial cell wall and hence impairing cellular
respiration, DNA replication, and cell division [31]. In addition
to cerium oxide nanoparticles, chitosan has also exerted its own
antimicrobial action which can be explained into two ways. First,
being positively charged, chitosan can electrostatically interact
with the negatively charged bacterial cell membranes. This
interaction disrupts the integrity of the cell membrane, leading
to increased permeability and ultimately cell lysis [32]. Second,
since chitosan used in this study to synthesize C-CeNPs was
of low molecular weight this has enhanced its penetration into
bacteria, ensured effective disruption of their cell membranes
and thereby increased the antimicrobial action [33].

The DCT was also used in this study to detect the antimicrobial
action of adhesive groups against bacterial strains for the
following reasons. First, it allows for direct exposure of
bacterial cells to the dental adhesive. Thus, bacteria will be in
close contact with the adhesive material, facilitating a more
accurate assessment of its antimicrobial action [34]. Second,
it provides quantitative data on bacterial growth inhibition.
By measuring the change in bacterial viability before and after
contact with the adhesive, precise information can be obtained
about the adhesive's effectiveness over time [35]. According
to the results of this study, G I has exerted an antimicrobial



action only against S. mutans in 1-Day interval which nearly
which was nearly vanished at the other two-time intervals.
This could be attributed to the diminished effect of HEMA and
10-MDP constituents with time due to their degradation and
hydrolysis when the adhesive was mixed with the microbial
suspensions and BHI during the DCT procedure [36]. However,
G II continued to retard the growth of microbial strain, at all-
time intervals because of the incorporation of C-CeNPs with
antimicrobial action of cerium dioxide and chitosan previously
mentioned [37-39].

Conclusion.

Within the limitations of this study, the antimicrobial action of
All Bond Universal against S. mutans and L. acidophilus can be
enhanced by the incorporation of C-CeNPs.
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to declare.

Acknowledgement and funding: There was no external
support for this study.

REFERENCES

1. Sadeeq M, Ibrahim A. Comparison of Shear Bond Strength of
Self-Adhesive Resin Cement and Conventional Resin Cement
Bonded to Lithium Disilicate Glass Ceramic with Different
Surface Treatments: In Vitro Study. Al-Rafidain Dental Journal.
2024;24:409-423.

2. Ermis R, Ugurlu M, Ahmed H, et al. Universal Adhesives
Benefit from an Extra Hydrophobic Adhesive Layer When
Light Cured Beforehand. J. Adhes. Dent. 2019;21:179-188.

3. Ahmed M, De Munck J, Van Landuyt K, et al. Do Universal
Adhesives Benefit from an Extra Bonding Layer? J. Adhes.
Dent. 2019;21:117-132.

4. Cuevas-Suarez C, de Oliveira da Rosa W, Lund R, et al.
Bonding Performance of Universal Adhesives: An Updated
Systematic Review and Meta-Analysis. J. Adhes. Dent.
2019;21:7-26.

5. Cuevas-Suarez C, Ramos T, Rodrigues S, et al. Impact of
shelf-life simulation on bonding performance of universal
adhesive systems. Dent. Mater. 2019;35:¢204-¢219.

6. Miinchow E, Meereis C, de Oliveira da Rosa W, et al.
Polymerization shrinkage stress of resin-based dental materials:
A systematic review and meta-analyses of technique protocol
and photo-activation strategies. J. Mech. Behav. Biomed.
Mater. 2018;82:77-86.

7. Meereis C, Miinchow E, de Oliveira da Rosa W, et al.
Polymerization shrinkage stress of resin-based dental materials:
A systematic review and meta-analyses of composition
strategies. J. Mech. Behav. Biomed. Mater. 2018;82:268-281.
8. Xu H, Zhang D, Li J. Antibacterial Nanoparticles with
Universal Adhesion Function Based on Dopamine and Eugenol.
J. Bioresour. Bioprod. 2019;4:177-182.

9. Kramer N, Mohwald M, Licker S, et al. Effect of
microparticulate silver addition in dental adhesives on secondary
caries in vitro. Clin. Oral Investig. 2019;19:1673-1681.

10. Hardan L, Bourgi R, Cuevas-Suarez C, et al. The Bond
Strength and Antibacterial Activity of the Universal Dentin
Bonding System: A Systematic Review and Meta-Analysis.
Microorganisms. 2021;9:1230-45.

64

11. Maryam P, Abbas B. Physico-Mechanical Properties,
Antimicrobial Activities, and Anti-Biofilm Potencies of
Orthodontic Adhesive Containing Cerium Oxide Nanoparticles
against Streptococcus mutans. Folia medica. 2022;64:252-9.
12. Grulke E, Reed K, Beck M, et al. Nanoceria: factors affecting
its pro-and antioxidant properties. Environmental Science:
Nano. 2014;1:429-444.

13. Javed R, Usman M, Tabassum S, et al. Effect of capping
agents: structural, optical and biological properties of ZnO
nanoparticles. Appl Surf Sci. 2016;386:319-326.

14. Radini I, Hasan N, Malik M, et al. Biosynthesis of iron
nanoparticles using Trigonella foenum-graecum seed extract for
photocatalytic methyl orange dye degradation and antibacterial
applications. J Photochem Photobiol B. 2018;183:154-163.

15. Elgadir A, Uddin M, Ferdosh S, et al. Impact of chitosan
composites and chitosan nanoparticle composites on various
drug delivery systems: areview. J Food Drug Anal. 2014;23:619-
629.

16. Franconetti A, Carnerero J, Prado-Gotor R, et al. Chitosan
as a capping agent: insights on the stabilization of gold
nanoparticles. Carbohyd Polym. 2019;207:806-814.

17. Cinteza L, Scomoroscenco C, Voicu S, et al. Chitosan-
stabilized ag nanoparticles with superior biocompatibility and
their synergistic antibacterial effect in mixtures with essential
oils. Nanomaterials. 2018;8:826.

18. Jayaramudu T, Varaprasad K, Pyarasani R, et al. Chitosan
capped copper oxide/copper nanoparticles encapsulated
microbial resistant nanocomposite films. Int J Biol Macromol.
2019;128:499-508.

19.Pang Y, Qin A, Lin X, et al. Biodegradable and biocompatible
high elastic chitosan scaffold is cell-friendly both in vitro and in
vivo. Oncotarget. 2017;8:35583-91.

20. Sadeeq M, Ibrahim A. Comparison of Shear Bond Strength
of Self-Adhesive Resin Cement and Conventional Resin Cement
Bonded to Lithium Disilicate Glass Ceramic with Different
Surface Treatments: In Vitro Study. Al-Rafidain Dental Journal.
2024;24:409-423.

21. Adnan A, Agha N. Does the Addition of Seashell or
Zirconium Oxide Nanoparticles at Different Concentrations
Improving Tensile Bond Strength of Orthodontic Adhesive? In-
vitro study. Al-Rafidain Dental Journal. 2024;24:331-341.

22. Zhao S. Chitosan-coated cerium oxide nanoparticles and
sparfloxacin encapsulated polymersomes as a new drug system
with antimicrobial properties. 2018.

23.Ge Y, Ren B, Zhou X. Novel Dental Adhesive with Biofilm-
Regulating and Remineralization Capabilities. Materials
(Basel). 2017;10:26.

24. Makvandi P, Gu JT, Zare EN, et al. Polymeric and inorganic
nanoscopical antimicrobial fillers in dentistry. Acta Biomater.
2020;101:69-101.

25. Carrera CA, Li Y, Chen R, et al. Interfacial degradation of
adhesive composite restorations mediated by oral biofilms and
mechanical challenge in an extracted tooth model of secondary
caries. J Dent. 2017;66:62-70.

26. Tarannum N, Tanim J, Ferdausi D, et al. Antioxidant,
Antimicrobial and Emulsification Properties of
Exopolysaccharides from Lactic Acid Bacteria of Bovine Milk:
Insights from Biochemical and Genomic Analysis. 2023;186.



27. Moritake N, Takamizawa T, Ishii R, et al. Effect of Active
Application on Bond Durability of Universal Adhesives. Oper
Dent. 2019;44:188-199.

28. Emre O, Fetiye K, Elif B, et al. In vitro antibacterial activity
of various adhesive materials against oral streptococci. 2015
Biotechnology & Biotechnological Equipment. 2015;30:1-6.
29. Gao H, Li X, Chen X, et al. The Functional Roles of
Lactobacillus acidophilus in Different Physiological and
Pathological Processes. ] Microbiol Biotechnol. 2022;28:1226-
1233.

30. Zholobak N, Ivanov V, Shcherbakov A. Interaction of
Nanoceria with Microorganisms. Elsevier Inc.: New York, NY,
USA. 2016:419-450.

31. Arumugam A, Karthikeyan C, Hameed AS, et al. Synthesis
of cerium oxide nanoparticles using Gloriosa superba L. leaf
extract and their structural, optical and antibacterial properties.
Materials Science and Engineering: C. 2015;49:408-415.

32. Azam V, Hossein G, Mohammad J, et al. Antibacterial and
Anti-Biofilm Effects of Chitosan Nanoparticles on Streptococcus
Mutans solates. Journal of Iranian Medical Council. 2022;6.
33. Chavez de Paz LE, Resin A, Howard KA, et al
Antimicrobial effect of chitosan nanoparticles on Streptococcus
mutans biofilms. Applied and environmental microbiology.
2011;77:3892-5.

65

34. Mithra N, Priyadarshini H, Veena S, et al. Assessment of
antibacterial activity of self-etching dental adhesive systems:
An in vitro study. J cons den. 2008;11:150-153.

35. Rafid J, Muaid S, Abbas S, et al. Titanium Dioxide
Nanoparticles Enhanced the antibacterial Activity of two
Dental Bonding Agent. Journal of Natural Science, Biology and
Medicine. 2023;14:214-222.

36.Lallemand A, Lacroix M, Toutain P, etal. In vitro Degradation
of Antimicrobials during Use of Broth Microdilution Method
Can Increase the Measured Minimal Inhibitory and Minimal
Bactericidal Concentrations. Front Microbiol. 2016;7:2051.

37. Taha M, Al-Shakir N, Al-Sabawi N. Antibacterial Effect of
Dentin Bonding Agents:(An in vitro Study). Al-Rafidain Dental
Journal. 2013;13:228-34.

38. Fathi U. Tensile Bond Strength of Resin Composite to Er,
Cr: YSGG Lased Dentin Bonded With Different Adhesive
Systems. Al-Rafidain Dental Journal. 2015;15:456-62.

39. Ahmed Z, Chakmakchi M. Bond Strength of Resin
Composite to Laser Treated Dentin Using Different Adhesive
Systems (An in vitro study). Al-Rafidain Dental Journal.
2015;15:405-411.



	Title

