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ONEMLI, DIKKATLE OKUYUNUZ LUTFEN / IMPORTANT, PLEASE READ CAREFULLY

Onemli, Dikkatle Okuyunuz Liitfen

v

\

ASANENANENRN

Kongremizde Yazim Kurallarina uygun génderilmis ve bilim kurulundan gegen bildiriler igin online (video konferans sistemi
lizerinden) sunum imkani saglanmistir.

Online sunum yapabilmek iin https://zoom.usljoin sitesi lizerinden giris yaparak “Meeting ID or Personal Link Name” yerine
ID numarasini girerek oturuma katilabilirsiniz.

Zoom uygulamasi Uicretsizdir ve hesap olusturmaya gerek yoktur.

Zoom uygulamas! kaydolmadan kullanilabilir.

Uygulama tablet, telefon ve PC’lerde galisiyor.

Her oturumdaki sunucular, sunum saatinden 15 dk éncesinde oturuma baglanmis olmalari gerekmektedir.

Tim kongre katilimcilari canli baglanarak tiim oturumlari dinleyebilir.

Moderatér — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.

Dikkat Edilmesi Gerekenler- TEKNIK BILGILER

v
v
v

v

Bilgisayarinizda mikrofon olduguna ve ¢alistigina emin olun.

Zoom'da ekran paylagma 6zelligine kullanabilmelisiniz.

Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID numarasi
gonderilecektir.

Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir

v" Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir

IMPORTANT, PLEASE READ CAREFULLY

v

AN N N NN

To be able to attend a meeting online, login via https://zoom.usljoin site, enter ID “Meeting ID or Personal Link Name” and
solidify the session.

The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

The participant must be connected to the session 15 minutes before the presentation time.

All congress participants can connect live and listen to all sessions.

Moderator is responsible for the presentation and scientific discussion (question-answer) section of the session.

Points to Take into Consideration - TECHNICAL INFORMATION

v
v
v

Make sure your computer has a microphone and is working.
You should be able to use screen sharing feature in Zoom.
Attendance certificates will be sent to you as pdf at the end of the congress.

v" Requests such as change of place and time will not be taken into consideration in the congress program.

Before you login to Zoom please indicate your name_surname and HALL number,
exp. Hall-1, Ali OZDEMIR

Fiole ag

Meeting ID: 811 8315 9898
Passcode: 255696
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BOUALEM Noureddine

REVIEW ON PHYSICOCHEMICAL
PROPERTIES OF SOIL UNDER THE
FOREST RECLAMATION METHODS: A
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Kim Hao Thi, Dinh
Kazuto, Shima

Okayama University, Japan
Vinh University, Vietnam

VIETNAM

Vahid Gholami Islamic Azad University, ASSESSMENT OF CLIMATE CHANGES IN
Mohammad Reza Khaleghi Torbat-e-Jam, Iran THE NORTH OF IRAN

Vahid Gholami Islamic Azad University, THgI\];: ggl;ch Eiggllé?ﬁN&%S&Ifﬁi‘GE
Mohammad Reza Khaleghi Torbat-e-Jam, Iran GENERATION

. . . . MODELING OF GROUNDWATER

Mohammgd Reza Khaleghl Islamic Azad University, SALINITY ON THE CASPIAN SOUTHERN

Vahid Gholami Torbat-e-Jam, Iran COASTS

ENVIRONMENTAL CHANGES

Mohammad Reza Khaleghi Islamic Azad University, ASSESSMENT USING REMOTE SENSING

Vahid Gholami Torbat-e-Jam, Iran (RS) AND GEOGRAPHIC INFORMATION

SYSTEM (GIS)




i

KARABAKH IIL INTERNATIONAL CONGRESS OF APPLIED SCIENCES

"YEAR OF SHUSHA- 2022"
June 7-10, 2022 Karabagh/Azerbaijan
CONGRESS PROGRAM

S
ONLINE PRESENTATIONS

08.06.2022

J@‘

BAKU LOCAL TIME
14:00-16:30 | Session-1,Hall-5

HE .
A= Meeting ID: 811 8315 9898

\4

Passcode: 255696

HEAD OF SESSION: Doc¢. Dr. Hatice Ulusoy

AUTHORS

Fadime Seyrekoglu
Ebru Bat1 Ay

AFFILIATION

Amasya University, Amasya,
Tiirkiye

TOPIC TITLE
DETERMINATION OF ANTIOXIDANT

AND PHENOLIC PROPERTIES OF SALVIA

ROSMARINUS TEA

Mommodova Ziimriid 9men
qiz1
dliyeva Giillii Nizami qiz1
Albaliyeva Sonay Boxtiyar
qiz1

_ AMEA, Dendrologiya
Institutu, Baki s-ri, S.Yesenin
kii¢

RUSCUS HYRCANUS vo DANAE

RACEMOSA BITKILORININ BIOKIMYaVi

ANALIZI

Assist. Prof. Dr. Ismail

Sakarya Applied Sciences

DETERMINATION OF QUALITY
PARAMETERS OF SOME PADDY

NANELI University, Sakarya, Tiirkiye CULTIVARS (Oryza sativa L.) IN
DIFFERENT LOCATIONS
Cengiz GULER
Anilcan SARTKAYA Duzce University, Duzce, MECHANICAL PROPERTIES OF ALMOND
Ahmet Ali SERTKAYA Turkey. SHELL PARTICLE BOARDS
Eyub CANLI

MECHANICAL PROPERTIES THROUGH

Dog¢. Dr. Hatice Ulusoy Mugla Sitk1 Kogman THE USE OF RAIN PLANT (Rheum ribes

Prof. Dr. Hiiseyin Peker

University, Mugla, Tiirkiye

L.) FROM NATURAL PLANTS AND
IMPREGNATION PROCESS

Dog. Dr. Hatice Ulusoy
Prof. Dr. Hiiseyin Peker

Mugla Sitk1 Kogman
University, Mugla, Tiirkiye

USAGE OF PLANT EXTRACT (MEDICAL

AROMATIC) IN
HUMAN/ENVIRONMENTAL HEALTH
AND DETERMINATION OF SOME
TECHNOLOGICAL PROPERTIES

Nursel COL KESKIN Seleuk University. Konva DETERMINATION OF AGRONOMIC AND
Rifat KEPILDEK ¢ Tk ey’ ya, QUALITY CHARACTERISTICS IN
Rahim ADA Y SUNFLOWER GENOTYPES
Nursel COL KESKIN Seleuk Universitv. Konva DETERMINATION OF AGRONOMIC
Rifat KEPILDEK ¢ Tirki ?’ ya, TRAITS IN SU GROUP (TRIBANOURON
Rahim ADA Y METHYL) SUNFLOWER GENOTYPES
Dosent Rohimo S. Azorbavean Dévlot Pedadoii 'POLIMER KOMPOZISIYALARININ
Mommodova erbaycan Doviat redaqo) GOSTORICILORININ IDARS EDILMaSI

Dosent Mohsati 9. Mirzoyeva

Universiteti

ISTIQAMSTINDS ARASDIRMA

Cetin YAGCILAR Tekirdag Namik Kemal USAGE AREAS OF SPIRULINA, A
Mehmet YARDIMCI University, Tekirdag Tiirkiye CYANOBACTERY
L COMPARISON OF EGG OBTAINED FROM
FEPCARES Selguk Univeraity, Komya, DIFFERENT EGG PRODUCTION
Y SYSTEMS IN TERMS OF QUALITY TRAITS
Azerbaycan Dévlot Aqrar SOPIN MUDDOTLORININ, BITKI

Dosent Humbat Humbatov
Arzu BABAZADE

Universiteti, Aqranomlugq,
Bitkicilik,Ganco, Azarbaycan.

SIXLIGININ PAMBIQ SORTLARININ
INKISAF DINAMIKASINA ToSIRi
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AUTHORS AFFILIATION ‘ TOPIC TITLE
Taha Orhun KUTLUK Dokuz Eylul University, Izmir - | ANALYSIS OF FISHING FLEETS ON THE
K. Turgut GURSEL Turkey MEDITERRANEAN SCALE
ibrahim BEKTAS Kahramanmaras Siitcii imam | EFFECT OF VACUUM HEAT TREATMENT
Gonca Diizkale SOZBIR University, Kahramanmaras, AND CONDENSATION ON STRENGTH
Kaan DEMIROREN Tiirkiye PROPERTIES OF FIR WOOD
. PP THE EFFECT OF ECO-FRIENDLY
Go?ﬁia%?ékglgggfgm Kahramanmaras University, IMPROVEMENT PROCESSES ON THE
ey Kahramanmaras, Tiirkiye MECHANICAL PROPERTIES OF CEDAR
Kaan DEMIROREN
WOOD
. . . HYDRODYNAMIC DESIGN OF
K “T/Iﬁiuﬁgégggm Dokuz EYI“IT?I nversity, Tzmir - BIOMIMICRY SUPPORTED CABLE-
- HuTE Y CONTROLLED UNDERWATER VEHICLE
A NEW MAXIMUM LENGTH RECORD OF
ATLANTIC HORSE MACKEREL

(TRACHURUS TRACHURUS LINNAEUS,
1758) FROM SAROS BAY (NORTHERN

Van Yiiziincii Y1l University,
AEGEAN SEA, TURKEY)

Ozglir CENGIZ Van, Turkey

OZOZNLASDIRMA TEXNOLOGIYASININ

AMEA Genetik Ehtiyatlar
TUTUN 9KINLORIND®S ISTIFADISININ

Institutu

Sevinc Mommaodova
Zeynal 9kporov
Telman Nizamov
onvar isayev

MilliAviasiya Akademiyasi;
KTN 8kingilik Elmi Todgigat
Institutu

NOTICOLARI

NEFT MoHSULLARININ EMALI ZAMANI

Mojlum Siikiirov
. Azorbaycan Dovlet Pedaqoji
Dosent M.9.Mirzoyeva Institutu YARANAN EKOLOJI PROBLEMLOR
Assist. Prof. Dr. Elif Ozlem Istanbul University, Istanbul, ]1;% 8%82%%? gg’II‘PI\OIIIi'I\SI{%SFASI\];R
ARSLAN AYDOGDU TURKEY CUCUMBERS
Gizem BATTAL Istanbul University, Istanbul, BACTERIOSINS AND THEIR
Prof. Dr. Ayten KIMIRAN TURKEY APPLICATIONS
Giilnihan SELiM Istanbul University. Istanbul SECONDARY METABOLITES OF
Assist. Prof. Dr. Elif Ozlem | S@mPU EROers ¥, Istanbul ACTINOMYCETES AND THEIR
ARSLAN AYDOGDU BIOTECHNOLOGICAL IMPORTANCE
. T c oy TREATMENT OF PAPER INDUSTRY
Denis Trlen GIFCH Universit. Tokirdag, Tirkiye | WASTEWATER BY PRE-PRECIPITATION
Y, 5 Y AND FENTON OXIDATION PROCESS
o PRE-TREATMENT OF TEXTILE
Figen SURU Tekirdag Namik Kemal INDUSTRY WASTEWATER BY
Deniz Izlen CIFCI University, Tekirdag, Tiirkiye COAGULATION USING DIFFERENT
COAGULANTS
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HEAD OF SESSION: Prof. Dr. Ghodsi Mohammadi ziarani & Dorsa Ebrahimi

AUTHORS AFFILIATION ‘ TOPIC TITLE
Department of Chemistry, BENZIMIDAZOLE AND BENZOTHIAZINE
Matloob Ahmad Government College DERIVATIVES: SYNTHESIS, a-
University, Faisalabad 38000, | GLUCOSIDASE INHIBITION ACTIVITY, IN
Pakistan. SILICO INVESTIGATION
Alzahra University, Faculty of STUDYING THE FLUORESCENCE
ACTIVITY OF POMEGRANATE PUNICA

Physics and Chemistry,
Department of Chemistry,
Tehran, Iran

Dorsa Ebrahimi
Ghodsi Mohammadi Ziarani
Fatemeh Mohajer

PEEL

SYNTHESIS OF A CHEMOSENSOR WITH

Negar Rezaei Miandashti Alz;l}llra U mveésétg’ Fa}c;ﬂty of
Ghodsi Mohammadi Ziarani D yf_tcs ant ; Cflmls. ?’ 2-CHLOROQUINOLINE-3-
Fatemeh Mohajer cpa ;nen ot L hermstry, CARBALDEHYDE
ehran, Iran
R. Mashhadia University of Tehran, Iran SURFACE MODIFICATION OF

'B Akbaria Iran‘Polyme'r and POLYPROPYLENE WITH SINGLE POSS

M Karimi Petrochemical Institute (IPPI), MOIETY NANOPARTICLES FOR
! Iran SUPERHYDROPHOBIC APPLICATIONS

Sadaf Karamzadeh Department of Chemistry,
Faculty of Physics and TWO_COMPONENT REACTIONS

BETWEEN CREATININE AND ALDEHYDE

Negar Rezaei Miandashti
Ghodsi Mohammadi Ziarani | Chemistry, Alzahra University,
Fatemeh Mohajer Tehran, 1993893979, Iran
Fatemeh Mohajer D%pa"tlmenft I‘,’lflc}.‘em‘silry’ SYNTHESIS OF SUPRAMOLECULAR
Ghodsi Mohammadi Ziarani aculty of Pysics and AU@DISULFIDE-BONDED POLYMER
Alireza Badiei Chemistry, Alzahra University, NETWORKS
Tehran, 1993893979, Iran
Aderelz(ril;lgl;irer}lrolt.h} oﬁgeleye Dalian Institute of Chemical PHOTOCATALYTIC INVESTIGATION OF
Chuks K. Odoh Physics, Chinese Academy of TITANATE NANOTUBES DERIVED
Oludare O. Osiboye Sciences, (CAS), Dalian, China ADSOREENTS FOR THE REMOVAL OF
. ’ ’ ’ METHYLENE BLUE FROM WASTEWATER
Kehinde.H. Moberuagba
APPLICATION OF FE304@SIO2@PR-
(BUSO3H)3 AS MAGNETICNANO

Ghodsi Mohammadi ziarani Full Professor of Organic
Chemistry, Alzahra University,

Reyhaneh golshani
Zohreh KheilKordi
Tehran, Iran. laval

Alireza Badiei

CATALYST OF IN THE SYNTHESIS OF
HETEROCYCLIC 2-AMINO-4H-1,3-

OXAZINES OR 2-AMINO-4H-1,3-
THIAZINES
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AUTHORS

Kiibra YAZICI
Suheda Basire AKCA

AFFILIATION ‘

Yozgat Bozok University,
Yozgat, Turkey
Biilent Ecevit University,
Zonguldak, Turkey

TOPIC TITLE

THE IMPORTANCE OF GREEN

INFRASTRUCTURE APPLICATIONS; THE

EVALUATION OF APPLICATIONS
THROUGH THE CITY OF
SEATTLE/WASHINGTON

Suheda Basire AKCA
Levent YAZICI

Biilent Ecevit University,
Zonguldak, Turkey
Yozgat Bozok University,
Yozgat, Turkey

OUTDOOR ORNAMENTAL PLANTS (TREE
AND BUSH GROUPS) USED IN

LANDSCAPE AREAS IN TERMS OF

MEDICAL AND AROMATIC PLANTS

Umutkan YOKSEL
Kadriye AYDEMIR
Oktay Sh. MUKHTAROV

Amasya University, Tokat,
Turkey
Gaziosmanpasa University,
Tokat, Turkey

SOME PROPERTIES OF ONE PERIODIC
STURM-LIOUVILLE PROBLEM WITH
DISCONTINUITIES

Minel DEMIRBILEK
Kadriye AYDEMIR
Oktay Sh. MUKHTAROV

Amasya University, Tokat,
Turkey
Gaziosmanpasa University,
Tokat, Turkey

SPECTRUM OF PERIODIC STURM-
LIOUVILLE PROBLEMS DEFINED IN
TWO DISCRETE INTERVALS

Didem DEMIRALP

AHBYV University

POETRY THROUGH THE EYES OF A
GEOGRAPHER- HOMERIC QUOTATIONS
IN “GEOGRAPHY”

Merdin Danismaz
Dogan Atilgan

Kirsehir Ahi Evran University,
Tiirkiye

WING PROFILE DESIGN AND ANALYSIS
FOR FIXED WING MINI UAVs

Ferhat Karaca

Ersin GOK
Merdin Danigmaz
Giresse Ngounou DEFO

BOTAS, Makine Miihendisligi,
Kirsehir, Tiirkiye
Kirsehir Ahi Evran University,
Tiirkiye

DESIGN OF A NATURAL GAS
COMPRESSOR STATION WITH
MULTIPLE INPUT AND OUTPUT
SUPPLYING GAS AT VARIABLE
PRESSURES AND FLOW RATES

Faz Elektrik Motor Makina

COMPUTATIONAL INVESTIGATION OF
THE EFFECT OF AXTAL FAN BLADE

Doga SAHIN Sanavi ve Ti AS. Lemi
Utku SENTURK anayi ve Ticaret .S., Izmir,
Tiirkiye SWEEP ON BROADBAND SOUND LEVEL
- BASED ON THE CONCEPT OF TOURISM
Prof S*rr ZI‘;;}{]? isggLGUN Ege University, Izmir, Tiirkiye SUSTAINABLE TOURISM AND
o Y ECOTOURISM CONCEPTS
PLANNING OF SUSTAINABLE

Melisa OZELKAN CETIN
Prof. Dr. Bahriye GULGUN

Ege University, Izmir, Tiirkiye

RECREATIONAL TOURISM AREAS

Mohlugo YUSIFOVA
Komalo NURIYEVA

Baki Do6vlot Universiteti, Baky
Azorbaycan

AMEA Torpagsiinashq vo
Aqrokimya Institutu, Bak,

’ AZIRBAYCANIN ISGALDAN AZAD

OLUNMUS XUSUSI MUHAFIZd OLUNAN
TOBIOT ORAZILORIN® OLAN EKOLOJI
TERROR

Azorbaycan
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AFFILIATION ‘

AUTHORS TOPIC TITLE
Deniplant-Aide Sante Medical
Center, Biomedicine, Bucharest,
Major Giurgiu Gheorghe Romania GUT DYSBIOSIS IN DOGS WITH SPINAL

Prof. Dr. Cojocaru Manole

Titu Maiorescu University,
Faculty of Medicine, Bucharest,
Romania

CORD INJURY: IMPACT OF
POLENOPLASMIN

Biljana Ilkovska
Bisera Kotevska Trifunova

Department for Medical
Biochemistry, Public Health
Organization Clinical
hospital’Dr. TrifunPanovski” —
Bitola, North Macedonia

THE PRIMARY GOAL OF ANY MEDICAL
LABORATORY IS TO PROVIDE ACCURATE
RESULTS FOR PATIENTS WHO HAVE BEEN
ENTRUSTED WITH THE CARE OF THEIR
HEALTH

Biljana Ilkovska
Bisera Kotevska Trifunova

Department for Medical
Biochemistry, Public Health
Organization Clinical
hospital”’Dr. TrifunPanovski” —
Bitola, North Macedonia

LAB ORATORY ERRORS IN THE
DEPARTMENT OF MEDICAL
BIOCHEMISTRY IN PHO CLINICAL
HOSPITAL BITOLA, MACEDONIA

Beatriz E. Castro-Valenzuela
Cristina Rodriguez-Padilla
Moisés A. Franco-Molina
Diana G. Zarate-Trivifio

Universidad Auténoma de
Nuevo Le6n. Animal Science

ANTIBACTERIAL EFFECT OF METALLIC
NANOPARTICLES ON PATHOGENS

INVOLVED IN MASTITIS
Licet Villarreal-Trevifio
. MOLCULAR INSPECTION OF
MOhﬁﬁ?SZ:%ﬁgsgﬁdadl University of Tabriz, Tabriz, Iran | CONTAMINATION WITH SALMONELLA
ENTERITIDIS IN TABRIZ CITY AVIARIES
Mogzglﬁfss}fgeﬁizdadl o . . EVALUATION OF PARASITIC ETIOLOGY OF
Abbas Imani Baran University of Tabriz, Tabriz, Iran ENTERITIS AND HISTOPATHOLOGICAL
LESIONS IN TABRIZ TURKEY FARMS
Yusuf Totonkar
QADIN SONSUZLUGUNDA CINSIYYOT
Ziilfi Qodimova ATU, Agciyor xostoliklori ORQANLARININ VOROMININ
Sofa Voliyeva kafedras DIAQNOSTIKASININ KOMPLEKS
MUAYINOSININ XUSUSIYYOTLORI
7.T.Qurbanova UROK RITMI VO KECIRICILIK
R.i..Bayramov Azorbaycan Tibb Universiteti POZULMALARI ASKARLANAN AGCIYSR
Z.S.Qadimova Agciyar xastaliklori kafedras1, VOROMI ILS YANASI GEDON $OKORLI
$.M.Valiyeva Bak ’ DIABETLI X9STOLORD® III NOSIL QEYRI-
AE.irzayeva SELEKTIV q, B-BLOKATOR KARVEDILOLUN
TOYINININ EFFEKTIVLIYi
EXINOKOKEKTOMIYA OMOLIYYATINDAN
Abbasoli Azorbaycan Tibb Universiteti. IIT d9VVOL Vo SONRA MUBADILD
asoliyeva P.M

Corrahi xastaliklor kafedrasi

_ MOHSULLARININ MiQDARLARINA
IMMUNOMODULYATORLARIN TOSIR{

Hesenova Arzu Resul kizi
Bunyatova Lale Novruz kizi
Kahramanova Aide Yaris kizi

Sumgay1t Devlet Universitesi,
Azerbaycan

ROLE OF ANTIOXIDANTS IN THE
PREVENTION OF CANCER CELLS

P.H. Necefguliyeva

Azerbaycan Tip Universitesi,
Bakii, Azerbaycan

NONSPESIFIK ULSERATIF KOLITLERIN
TEDAVISINE MODERN YAKLASIM
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ONLINE PRESENTATIONS

BAKU LOCAL TIME

14:00-16:30 | Session-2,Hall-5

Meeting ID: 811 8315 9898
Passcode: 255696

HEAD OF SESSION: Mohamed MILOUDI

AFFILIATION ‘

TOPIC TITLE

AUTHORS

S. H. Abbasi SS CASE IT, Islamabad, MODEL ORDER REDUCTION OF A BIRD
A. Mahmood Pakistan INSPIRED UAV FLYING IN TURBULENCE

. o MULTI DIFFUSIVE CONVECTION IN A
Palle Kiran Cha}tjg’so?:arghag;{::éte of | " POROUS MEDIA UNDER THERMAL
SH Manjula Telaneans cocome. Tadia MODULATION AND THROUGHFLOW
§ana-500075, EFFECTS
A NUMERICAL STUDY OF THE

Mohamed Cherif Messaadia
University, Algeria
Blaise Pascal, Institut Pascal,

Nahal Mourad
Sahraoui Yacine

RELIABILITY OF IRREGULAR AREAS IN
AGED PIPELINES UNDER THE
CORROSION EFFECT

A NUMERICAL STUDY OF THE
RELIABILITY OF IRREGULAR AREAS IN
AGED PIPELINES UNDER THE
CORROSION EFFECT

Chateauneuf Alaa
France
Nahal Mourad Moham'ed Cherlf Mesgaadla
P University, Algeria
Sahraoui Yacine . .
Blaise Pascal, Institut Pascal,
Chateauneuf Alaa
France
Tarik Agouti Cadi Ayyad University,

Marrakech, Morocco

TOWARDS AN INTELLIGENT DECISION
MAKING SUPPORT SYSTEM FOR SUPPLY

Addi Ait-Mlouk
Issam Quaffou Umeé University, Sweden CHAIN MANAGEMENT
Ibn Khaldoun, Uni ity of
Youcef Becheffar e o oY € MOMENTUM CHARACTERISTICS OF
. Tiaret, 14000 Algeria
Khaled Chaib L. . FLOW AROUND POLYGONAL
Hayriye Sevil Ergiir Eskigehir Osmangazi CYLINDERS
University, Turkey
SOCIOMETRIC TEST AS A METHOD OF

Lesya Ukrainka Volyn

Maria Khomyak
National University, Ukraine

Svitlana Yatsyuk

STUDYING FOR THE INDIVIDUAL AND
THE TEAM. PROCESSING OF RESEARCH
RESULTS AND USING THEM IN THE
EDUCATIONAL PROCESS

L’TFORCE, Faculty of
Mathematics, University of

Prof. Dr. Schehrazad Sciences and Technology

TUBERCULOSIS IN ALGERIA: A SPATIO-
TEMPORAL ANALYSIS

NUMERICAL SIMULATOPM FOR
PERISTALSIS OF SISKO NANOFLUID IN
CURVED CHANNEL WITH DOUBLE
DIFFUSIVE CONVECTION

EMC DESIGN GUIDELINES FOR
SWITCHED-MODE POWER SUPPLIES

Selmane Houari Boumediene, Algiers,
Algeria
Quaid-I-Azam University,
Pakistan
Anum Tanveer Mirpur University of Science
T. Hayat and Technology (MUST),
A. Alsaedi Pakistan
King Abdulaziz University,
Saudi Arabia
Mohamed MILOUDI
Houcine MILOUDI Relizane Universit
Mohamed MANKOUR Y
Abdelkader GOURBI
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Abdelber BENDAOUD
Abdelkader RAMI
BENHADDA Nassireddine
Dicle University. Divarbakir EXISTENCE OF A WEAK SOLUTION FOR
Zehra Yiicedag T lt(y » DIy ’ ELLIPTIC PROBLEMS WITH VARIABLE
urkey EXPONENT
ON THE EXISTENCE OF A WEAK
Zehra Yiicedag Dicle University, Diyarbakir, SOLUTION FOR THE p(x)-LAPLACIAN

Turkey

EQUATION WITH STEKLOV BOUNDARY
CONDITIONS
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ONLINE PRESENTATIONS

BAKU LOCAL TIME
17:00-19:30 | Session-3,Hall-4

Meeting ID: 811 8315 9898
Passcode: 255696

HEAD OF SESSION: Assist. Prof. Dr. Veysel TAHIROGLU

AUTHORS AFFILIATION TOPIC TITLE
K. Namazova
15’ ﬁ?lsr?(ll(c))‘(/ Scientific Surgery Center
A’ Aslanov named after acad. M.A.
O‘ Xalilov Topchubashov
L. Cafarova D MediClub Hfo;pggal, . COVID-19 in CHILDREN (literature review)
M. Abbasova epartmpnt of Pe 1atric
R. Kulivev Infectious Diseases
S .Kuliy}éva Baku State University, Faculty
G: Askerova of Biology
L. Shirinova
COMPARISON OF FACIAL DISTORTION
Ramazan POLAT Ankara Yildirim Bevazit MODEL(FDM) AND INSTRUMENT
Assoc. Prof. Dr. Bahar Univer. Ankara TUI%KEY ASSISTED SOFT TISSUE MOBILIZATION
KULUNKOGLU ’ i (IASTM) TECHNIQUES AFTER

ARTHROSCOPIC MENISCUS REPAIR

Assist. Prof. Dr. Veysel

Sirnak University

THE ROLE OF BIOSENSORS IN THE

TAHIROGLU
Assoc. Prof. Dr. Naci Omer Siirt University TREATMENT OF ALZHEIMER'S DISEASE
ALAYUNT
Assoc. Prof. Dr. Naci Omer
LAYUNT Siirt University THE ROLE OF BIOSENSORS IN
. . . . MEASURING THE SEVERITY OF SARS-
Assist. PI'_Of. DVI' Veysel Sirnak Un]versﬂ:y Cov-2
TAHIROGLU
Dog¢. Dr. Kerimova Sevinc Sumaavit Devlet {niversitesi THE ROLE OF GAMES IN THE LIFE OF
Arif kiza umqayit bevie crsites CHILDREN IN KINDERGARDEN
Ismayilova Ziilfiyyo Azsrbaycan Tibb Universiteti, BAGIRSAQ YARA MALAR ,RIKININ
Agayev Elcin Umumi Corrahliq kafedras OMOLIYYATDAN SON s
AGIRLASMALARININ ToHLILI

Salmanova Sabina Farrux

Baku State University

FEATURES OF EMOTIONAL STRESS IN
REFUGEE YOUTH IN MODERN
CONDITIONS AND FACTORS
INFLUENCING IT

Efsun Somay
Busra Yilmaz

Department of Oral and
Maxillofacial Surgery, Faculty

THE VALUE OF THE PRETREATMENT
HEMOGLOBIN-TO-PLATELET RATIO IN
PREDICTING THE INCIDENCE OF
TRISMUS IN LOCALLY ADVANCED

Ahmet Kucuk of Dentistry, Baskent
Erkan Topkan University, Ankara, Turkey NASOPHAV%}(,IN}(I} g‘g%g%ﬁ%ﬁsrTREATED
CHEMORADIOTHERAPY
. Azorbaycan Milli Elmlor EKSPERMENTAL ATEROSKLEROZ
Hosimova U.F. Ak . K K
ismayilova X.Y. ademiyasinin akademi FONUNDA KOBALT NITRATILO
— i Abdulla Qarayev adina XRONIKI INTOKSIKASIYADA OKSIDATIV
Ibrahimov R.I. . < . \
Fiziologiya Institutu STRES PROSESLORININ Vo
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HEMATOLOJI GOSTRICILORIRIN
VOZIYYOTI

Prof. Dr. Nezihe BULUT
UGURLU

Giilli YAZKAN

Doc¢. Dr. Fatma BIRGILI

Mugla Sitk1 Kogman
University, Mugla, Tiirkiye

TELE MEDICINE AND TELE PSYCHIATRY
SERVICES

Ismayilov Rovhsan Faig

Manager, Sales Devision,
Sumgait Texnologies Park

MANAGEMENT OF ENTERPRISES AND
ORGANIZATIONS
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BAKU LOCAL TIME
17:00-19:30 | Session-3,Hall-5

HE .
AR Meeting ID: 811 8315 9898

\4

Passcode: 255696

HEAD OF SESSION: Assist.Prof.Dr.Tiilin Cetin

AUTHORS AFFILIATION TOPIC TITLE
Institute of Azerbaiian PROPAGATION OF THE SCIENTIFIC AND
Vali Garayev National Academy of S(J: iences THEORETICAL ESSENCE OF THE GREAT
Y VICTORY
Selcuk University, Konya PHENOLIC NOVOLAC EPOXY BASED
Ulku SOYDAL Turke ’ ya, NEW COTTON WASTE AND HYBRID
Y COMPOSITES
Nimet OZMERAL Konya Technical University, COATING AND FLAMMABILITY
Suheyla KOCAMAN Konya, Turkey PROPERTIES OF MODIFIED EPOXY-
Ulku SOYDAL Selcuk University, Campus, BASED HYBRID COMPOSITES
Gulnare AHMETLI Konya, Turkey
TG— Istanbul University, Istanbul, A NOTE ON LUSIN THEOREM AND SET-
Havva Nur OZTURK Turkey VALUED MAPPINGS
Fatma Giil UZUN Karabuk University, Graduate THE EFFOEISTTI?}FE %ﬁggé%gso&%b ANDTi
Al MOUY | piaton Itiue, | GROSTRUCTURAL PROPERTIES OF
Mehmet Akif ERDEN Karabuk .Turkey ’ 316L STAINLESS STEEL PRODUCED BY

POWDER METALLURGY METHOD

Assist.Prof.Dr.Tiilin Cetin
Assoc.Prof.Dr.Mustafa Erkan
Turan

Manisa Celal Bayar University
Engineering Faculty Civil
Engineering Department

EFFECTS OF POPULATION SIZE ON
CUCKOO SEARCH ALGORITHM IN
SEWER NETWORK OPTIMIZATION

THE USE OF COMPUTERS IN THE

PhD Azerbaijan State FORMATION AND DEVELOPMENT OF
Mammadtaghiyeva Tarana Pedagogical University STUDENT’S PRACTICAL SKILLS DURING
Hasan The Chair of Teching THE TEACHING PROCESS OF THE “LOW
technology of Phyisics OF TURNING OF LIGHT” IN THE NINTH
GRADE
M.J.Mardanov Institute of Mathematics and NECESSARY CONDITIONS FOR THE
Alieva.S.E. Mechanics of ANAS EXTREMUM IN NON-SMOOTH
PROBLEMS OF VARIATIONAL CALCULUS
Karabuk University, Graduate THE EFFECT OF ADDITIONAL ZINC
. . >, STEARATE ON TENSILE PROPERTIES OF
Mehmet Akif ERDEN Education Institute,
Mahmud Esad TEKIN Biomedical Eng. Department 316L STAINLESS STEEL
Karabuk, Turkey i MANUFACTURED BY POWDER
i METALLURGY
Emre ORUC Bursa Uludag Universit INVESTIGATION OF THE AERODYNAMIC
Assoc. Prof. Dr. Onur Bursa. Tiickive PERFORMANCES OF AIRFOIL AT LOW
YEMENICI ’ Y REYNOLDS NUMBER FLOWS

Prof. Dr. Be_kir Cihad BAL
Do¢. Dr. Umit AYATA

Kahramanmaras Siitcii Imam
University, Kahramanmaras

Bayburt University, Bayburt

THE EFFECT OF MIXING RATIO ON
COLOR AND GLOSSINESS OF WOOD
PLASTIC COMPOSITE PRODUCED WITH
LOW DENSITY POLYETHYLENE

Doc. Dr. Umit AYATA
Prof. Dr. Bekir Cihad BAL

Bayburt University, Bayburt

Kahramanmaras Siitcii Imam
University, Kahramanmaras

THE EFFECT OF SANDING GRAIN SIZE
ON SURFACE ROUGHNESS IN SANDING
OF MAGNOLIA WOOD AND SHORE D
HARDNESS PROPERTY
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doei 08.06.2022
BAKU LOCAL TIME axk
SUSA
[} 10:00-12:30 )
HEAD OF SESSION: Prof. Dr. Fariz MIKAILSOY
AUTHORS AFFILIATION TOPIC TITLE

Dr. Erhan ERDEL
Prof. Dr. Fariz MIKAILSOY

Igdir Universitesi, Igdir,
Tiirkiye

DETERMINATION OF THE THERMAL
PROPERTIES OF SOILS IN THE
WINTER SEASON OF EASTERN

ANATOLIA REGION (IGDIR, TURKEY)

Prof. Dr. Fatih ER

Selguk University, Konya,
TURKIYE

INVESTIGATING AVAILABLE MICRO
NUTRIENT CONTENTS OF SOIL AND
SOME SOIL PROPERTIES WITH
CLASSICAL STATISTICS AND
GEOSTATISTICS METHODS

Ahmet Saylik
Semsettin Temiz

Mus Alparslan University, Mus,
Turkey

DEGRADATION AND COMPRESSION
STRENGTH BEHAVIOR OF GLASS-
CARBON/EPOXY HYBRID
COMPOSITES SUBJECTED TO AGING
IN ARTIFICIAL SEAWATER, ENGINE
OIL AND DIESEL FUEL

WEIGHT OPTIMIZATION OF SQUARE

11\{4211111?11%51{13 Inoni Um%.edfl’(‘ite:l’ Malatya, BODY FILLED INVOLUTE PROFILE
ye. SPUR GEAR
L DIRECT AND INVERSE PROBLEMS OF
Regat MIKAIL e HEAT TRANSFER IN THE SOIL
Prof. Dr. Elman HAZAR Igdir Universitesi, Igdir, Tiirkiye AERATION ZONE DURIN
Prof. Dr. Fariz MiKAILSOY ON 70 URING
- UL INFILTRATION
Yasar AYAZ
Hakan YALCINER tnénii Dniversitesi. Malatva PREDICTION OF SEISMIC
Atilla KUMBASAROGLU Tiirkive tya, PERFORMANCE LEVELS OF
Ahmet thsan TURAN Y CORROSED REINFORCED FRAMES
Alper CELIK
Mehmet Burhan Karakog . .
Abdurrahman Yolcu Inonu Um%’ﬁ‘;f{‘;y Malatya, THE EFFECT OF WASTE TIRE FIBERS
Enes Ekinci Kiitahva Dumly m5;r Universi ON THE COMPRESSIVE STRENGTH
Ahmet Ozcan Y Kiitah E}) Turke ty, OF GEOPOLYMER CONCRETE
Mehmet AKkif Sagir ya, Y
PHENOTYPIC RELATIONSHIP
Anag‘e Eﬁ%%iEVA Mugla Sitkt Koeman BETWEEN BORON-CONTAINING
Esra DIBEK ﬁniversgitesi Mu“l;f Tirkiye ANTIBIOTIC EPETRABOROLE AND
Merve Sezer KURKCU , Uga, Y ESCHERICHIA COLI LEUD GENE
EXPRESSION
Anara BABAYEVA
Deniz Siinnetci AKKOYUNLU Mugla Sitks Koeman INVESTIGATION OF THE EFFECT OF
Esra DIBEK Tiniversitesi, Mugla, Tiirkiye CHLORAMPHENICOL AND IPTG ON
Merve Sezer KURKCU ’ ’ ESCHERICHIA COLI
Naci CINE
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TRANSCRIPTOME IN THE PRESENCE
OF RECOMBINANT PLASMID

Mehmet Sinan CETIN
Mahir UZUN

Inénii University, Malatya,
TURKEY

CONSTRUCTION AND SOLIDWORKS-
BASED DESIGN OF CYCLOIDAL RACK
GEAR WITH PARAMETRIC
EQUATIONS




KARABAKH III. INTERNATIONAL CONGRESS OF APPLIED SCIENCES

"YEAR OF SHUSHA- 2022"

June 7-10, 2022 Karabagh/Azerbaijan

CONGRESS PROGRAM
T

FACE TO FACE PRESENTATIONS
10.06.2022

mafl
13:00-15:30 | Session -1 Hall-7 Q
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BAKU LOCAL TIME
AMEA Binasi

HEAD OF SESSION: Prof.Dr. Elovset GULIYEV

AUTHORS AFFILIATION TOPIC TITLE
ELEMENTAR AREALIN MIiKRORELYEF
Nivazi Siilevmanov Azarbaycan MEA PLASTIKASI 9SASINDA TORPAQ
1217 zakot a}ﬁlzla d Torpagsiinashq va Aqrokimya MUHITININ HIDROTERMIK
Sk ? institutu, Baki POTENSIALINA GOR®
DIFFERENSASIYASI
AZIRBAYCANIN AZAD OLUNMUS
AMEA Zoologiya institutu ORAZILORININ QARISCI

Sokino 9hmod Qiz1 Haciyeva

Baki, Azorbaycan

KOPONOKLORININ (LEPIDOPTERA,
GEOMETRIDAE) OYRONILMOSIN® DAIR

AZORBAYCANDA BORABORQANADLI

ZORORVERICILORD
(HEMIPTERA:APHIDOIDAE,
MUSTAFAYEVA G.9. AMEA Zoologiya Institutu DIASPIDIDAE, ALEURODOIDAE) QARSI
PARAZITLORLD
(HYMENOPTERA:APHIDIIDAE,
APHELINIDAE) BIOLOJI MUBARIZd
ABSERONDA YAYILMIS UC NOV
MUSTAFAYEVA G.9. AMEA Zoologiya institutu MONONONIN (HEMIPTERA,
MUSTAFAYEV E.D. APHIDOIDEA) BIOEKOLOJI
XUSUSIYYOTLORI HAQQINDA
Sladdin Eyvazov e BOSITCAY DOVLAT TOBIOT QORUGUNDA
it | ke | APARILAN ILKIN FAUNISTIK
Tahir Koximoy ’ MONITORINQIN N9TiCOLaRIi
Docent Dr.Namazov Nizami AZERBAYCAN CUMHURIYETINDE
Rza oglu Sumgayit Devlet Universitesi ALTIAGAC MILLI PARKI
Yusifova Sabine Nizami Kiz1 MIKSOMISITLERI

a.e.i.f.d.,dosent Sevda

MUXTSLIF TORKIBLI UZVi GUBRD

Talibova Al\ﬁii’;p?fﬁs’iiﬂiﬁ v NORMALARININ TORPAQDA QIDA
e.i. Aynuro 9hmadova drofmy MADDOLORININ DINAMIKASINA T9SIRI
Agarhavean Divlot Adrar KARTOF BITKISININ (SOLANIUM
Hiiseynova S.9. U orsiteti TUBEROSUM) IN VITRO USULU ILd

MIKROKLONAL COXALDILMASI

Prof. Quliyev Elovset Giiliig
oglu
Dr. Babayeva Tiinzale
Memmed kizi
Dr. Elekberli Giilnare Yasar
kiz1

Toprak Bilimi ve Tarim
Kimyas1 Enstitiisii, Azerbaycan
Milli Ilmler Akademisi

TOPRAK REHABILITASIYONUNDA
BIYOREMEDIASYON YONTEMI

Sevda 9hmodova
Viisal Musayev

Gonco Dovlot Universiteti

TOBIOTIN NADIR INCISI - ZONGILANIN
GINAR MES0ST
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Hiiseynova G.A.

AMEA -nin Torpagsiinaslq va

BOYUK QAFQAZIN CONUB YAMACININ
OGUZ RAYONUNUN TORPAQ ORTUYU

Aqrokimya Institutu LANDSAFT 9MOLIGITIRAN AMILI
Azorbaycan Tibb Universiteti, 5 ' o
Aynur Nemotli hokim-laborant, Baki, DAGLIQ 9RAZILORDO IQLIMLISMO
Azorbaycan
Institute of Radiation
. o EFFECT OF GAMMA IRRADIATION ON
N Soimas Alyeva | Netional Academy of Scionces | THEOPTICAL PROPERTIES OF
(ANAS), Baku, Azerbaijan 2
Matanat Aliveva Institute of Soil Science and
y Agro Chemistry of ANAS, BIOGEOCE OSIS AS AN INDEPENDENT
Afaq Rzayeva

Roza Mammadova

Laboratory of Soil Biology,
Baku, Azerbaijan

SELF-REGULATING SYSTEM

ohmodova Tamella 9hmod
Qiz1, Hosimova Asura Rza
qiz1, Hacibalayev Nadir
Mirzabala oglu

Sumgqayit Dovlot Universiteti

ASINXRON GENERATORLU KULOK
ELEKTRIK QURGUSUNUN RIYAZI
MODELI

Bodolova Viisalo Noriman
qiz1
Mommodova Ziimriid 9mon

AMEA, Dendrologiya institutu

. ETNOBOTANIK PASSIFLORA
INCARNATA L. NOVUN TORKIBINDOKI
FITOKIMY®VI BIRLOSMOLARIN

qiz1 ARASDIRILMASI
Azorbaycan Dovlot Neft vo LANTILARI KRA
k.ii.f.d. 9monullayeva G.1. Sonaye Universiteti, Kimya QIDA TULLANTI NIN'TS R
. A ISTIFADOSI
Texnologiya Fakiiltosi
AMEA Dendrologiya
institutunun Sonaye ) 5
o ohomiyyotli bitkilor QALXANOK-DIRCOK QARISIGININ
Sallt\e/}lg II:IQ ?;Sgo(zlglu laboratoriyasinin miidiri, HEYVANLARIN NOSILVERM®
biologiya iizro elmlor doktoru, FUNKSIYASINA TOSIRI

professor, AMEA-nin miixbir
lizvii

Coffee Break: 15:30-16:00
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BAKU LOCAL TIME
13:00-15:30 | Session -1 Hall-8 9

AMEA Binasi

HEAD OF SESSION: Dog. Dr. Vagif EMIKISIYEV

AUTHORS

Qulizads Sona
Mommodov Elgiin

AFFILIATION

AMEA Dendrologiya Institutu,
Baki

TOPIC TITLE

B9ZI MUASIR AVADANLIQLARLA
BIOLOGIYADA YARANAN
COTINLIKLORIN HOLLI

Lals Kamal Dadasova

Tohsil Nazirliyi Respublika
Usag-Ganclor Inkisaf Markazi
Direktor miiavini, b.i.f.d.

QARABAGIN NADIR TULIPA L. V3

IRiS L. NOVLORININ QORUNMASI

Sobins Cofarzads

Baki Dovlot Universiteti,
Ekologiya vo Torpagsiinashq
fakultosi, Bioekologiya

QARABAG BOLGOSININ ENDEMIK

R.1.Bayramov, C.M.Ismayilzads,
T.Q.Ibrahimov, R.I.Homzoyeva

kafedrasi BITKILORI
Baki, Azerbaycan
DORMANLARA REZISTENT
AGCIYOR VORoMI OLAN

Azorbaycan Tibb Universiteti

XOSTOLORDO KIMYaVI
TERAPIYANIN EFFEKTIVLIYININ

QIYMOTLONDIRILMOSI
Vagif 9mikisiyev . .. 9TRAF MUHIT Vo
Bosti Qasimlt Azorbaycan Dovlat Pedaqoji BIOMUXTOLIFLIK
EFFECT OF DEZINVAZI

Aysel Nuhbala qiz1 Agayeva

Sumgqay1t Dovlot Universiteti

SUBSTANCES ON HAEMONCHUS

CONTORTUS AND DICTYOCAULUS

PHILARIA EGGS

COYIRDOKLI MEYV9 BITKILORININ

Qomborova P.1. Azorbaycan Dovlot Agrar CALAQALTISININ IN VITRO
Nobiyeva G.R. Universiteti SORAITINDO MIKROKLONAL
COXALDILMASI
XRONIK DESTRUKTIV AGCiYOR
C.M.Ismayilzads VOROMI VO AGCIYORLORIN
R.I.Bayramov XRONIK OBSTRUKTIV

U.B.Nagyeva
A.H.Osmanova

Azorbaycan Tibb Universiteti

XOSTOLIYININ BIRGO GEDIsI
ZAMANI MORFO-FUNKSIONAL
DOYISIKLIKLOR

Axi103p [Tunsipa Akud ThI351

AMY. Kadeapa
XUPYPrUUecKUx 60sIe3HeH-3

VCCJIEJOBAHUE CTATYCA
LIUTOBUIHOM KEJIE3bI U
TEHOTUIIMIPOBAHUE
JE30KCUPUBO-HYKJIEMHOBAA
KUCJIOTA (IHK) C U3YYEHUEM
XRCC1, XRCC3 C
JOBPOKAUECTBEHHBIMU
3ABOJIEBAHUSMU MOJIOYHOU
KEJIE3bI
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THE ROLE OF BIOSENSORS IN THE TREATMENT OF ALZHEIMER'S DISEASE
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ABSTRACT

Disease of Alzheimer disease (AD), which is dementia’s a form which is frequently seen in the elderly
population, is one of the most important diseases with an increasing prevalence in the world The
complex and complex structure that constitutes the etiology of the disease can lead to neuronal losses
and cognitive decline. The aging of individuals is one of the risk factors. When we look at the
Alzheimer's patient profile, the pathogenesis, pathophysiology, genetics and epidemiology of the disease
show us that it is an emergency to find solutions to various biological barriers, including poor drug
efficacy, blood-brain barrier and peripheral side effects. There is a need to design advanced carriers that
will deliver the drug to be used precisely to the Alzheimer's biophysiological pathways. In the face of
the great challenge of increasing the prevalence of the disease and the lack of effective and appropriate
treatment, a new and cost-effective way to treat Alzheimer's disease is required. It is known that high
characteristic properties of biomaterials are used to improve diagnosis and treatment of biosensing
probe, drug conjugate, functional carriers, target active surface-modifying ligands, different drug
carriers. For this reason, biosensors are needed together with the developing technology to eliminate the
inadequacies such as poor solubility and bioavailability of drugs and to minimize the side effects. A new
biosensor that will be designed for other neuronal transmission mechanisms, especially to disease’s the
treatment of Alzheimer, will provide many functions for patients to lead a quality life. With a special
biosensor, the center of disease’s pathogenesis of Alzheimer will be targeted, and all negativities,
especially weak drug efficacy, will be bypassed together with the smart system and artificial intelligence.

Keywords: Alzheimer, Biomaterials, Biosensor, Medicine, Artificial intelligence,

1. INTRODUCTION

Disease of Alzheimer (AD) is a devastating and insidious neurodegenerative illness marked by age-
related and personality changes that consist of dementia cases’ the majority (1). Impaired memory and
other cognitive skills, as well as a steady deterioration in the ability to execute daily tasks, are indications
of Alzheimer's disease. According to 2019 figures, more than 50 million individuals worldwide have
been diagnosed with disease of Alzheimer. In 2030, this number has been predicted to increase to 82
million, with 152 million by 2050 (2). Alzheimer's disease may now be diagnosed using crucial
biomarkers. Biomarkers play a significant role in illness identification, maintenance, and prognosis (3).
The goal of research should not only be to better understand illness causes and treatment paths, but also
to develop better and more practical diagnostic technologies for early disease detection. Due to the
beginning of medications at illness’s a late level in which the brain has been badly harmed, there is
evidence in many clinical trials done in AD that the prognosis is so dismal that no clinical benefit can
be derived from the drugs supplied (4-6). The majority of present measures are prohibitively expensive,
time-consuming, inefficient, and incorrect. As a result, biosensors provide a quick, sensitive, cost-
effective way and specific to determine AD biomarkers. It is critical to employ reliable and informative
biomarkers that can offer an accurate diagnosis, ideally at an early stage of the disease, for this reason.
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The goal of this study is to give an overview of the neurobiosensors created for the detection and
disease’s treatment of Alzheimer based on biomarkers found in biological fluids.

2. BIOSENSORS

Biosensors are devices that combine a biological sensor with a physical transducer to produce a
quantifiable signal proportional to analyte concentration. Biosensors interact with the component whose
biological material is to be determined. Significant signals are generated and the amount of the analyte
is determined by using transducers with electrochemical, optical and calorimetric properties (7). Their
use in medical, industrial, environmental, food or pharmaceutical analysis has been increasing over the
years, primary owing to their rapid answer, truth, portability, low cost and suitability to point-of-care
diagnostics (8,9). The evolution of biosensors Dr. Clark began measuring the quantity of oxygen in the
blood with an electrode during surgery at the Cincinnati Hospital (Ohio, USA) in the state of Ohio,
USA, in the mid-1950s. By integrating the glucose oxidase (GOD) enzyme with the O2- electrode, Clark
and Lynos were able to measure the blood glucose level in 1962. As a result, biosensors were used to
create a novel analytical system. This technology combines the biological system's high specificity
(enzyme) with the physical system's detection sensitivity (electrode) on the one hand, and offers a wide
variety of applications (10,11). Many innovative biosensor designs are currently available. We can
categorize them using sensing techniques such as magnetically, optically, electrochemically, mass-
based, and thermally, or biological recognition elements, which are biomolecules affixed to the
transducer surface. Biological recognition elements include antibodies, genetic material, enzymes and
complete cells and tissues. The biological recognition element catalyzes or binds the analyte in a certain
way, which the transducer on its surface converts into a directly quantifiable signal (12).
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Figure.1 Schematic representation of a biosensor(13).

3. BIOMARKERS OF ALZHEIMER'S DISEASE
3.1. CSF Biomarkers

CSF measurement, which is a trustworthy marker of brain neurochemistry, is a diagnostic tool with
excellent specificity in disease’s the diagnosis of Alzheimer. CSF biomarkers are critical diagnostic
criteria to disease Alzheimer in its early phases. It should be noted, however, that extracting CSF is an
intrusive and unpleasant process with potential adverse effects, particularly in the elderly.
Immunohistochemistry or an enzyme-linked immunosorbent test are used to examine CSF. Both
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approaches are costly and time-consuming. There are now three biomarkers for disease’s detecting of
Alzheimer in CSF. Tau protein, Amyloid, and neurotransmitters are the three (9,14-16).
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Figure.2 CSF biomarkers (16).

Studies have demonstrated an increase in total tau (t-tau) and phosphorylated tau (p-tau) levels, in
addition to a substantial decline in AB42 levels, when CSF examinations of AD patients are compared
to healthy brains (17). For the diagnosis of Alzheimer's disease, these biomarkers offer a high diagnostic
accuracy and specificity of 85-90 percent (15,18).

3.2. Blood Biomarkers

Blood markers are of great help in the diagnosis of AD as well as in the treatment process of AD.
Although the use of CSF biomarkers in the detection of Alzheimer's disease is a particular and well-
established approach with a high diagnostic precision, it is nevertheless an intrusive procedure. As a
result, there has lately been a growing tendency toward developing a mechanism for diagnosing and
treating Alzheimer's disease using plasma samples. Tau protein, amyloid, protein indicators, genetic
markers, and the light chain of the neurofilament 9,16,18).
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Figure.3 Blood Biomarkers (16).

Clu: clusterin; FetB: fetuin B; PP: pancreatic prohormone; PSA: prostatespecific antigen; al-aCh: al-
antichymotrypsin.
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Many researchers are focusing on blood biomarkers in order to create an AD detection test that uses
samples collected by a non-invasive approach and requires minimal preparation (9). Several biosensors
for detecting AD blood biomarkers on a single sample have previously been developed. Because most
of these biomarkers are found at low concentrations in plasma nanoparticles, they are commonly
exploited in signal amplification, the construction of more sensitive transducers, and analyte
concentration methods (19,20).

4.RELATIONSHIP BETWEEN BIOSENSORS AND DIAGNOSIS AND TREATMENT OF
ALZHEIMER'S DISEASE

Analytical devices that translate biological responses into quantitative signals are known as biosensors.
These technologies have the potential to transform a variety of disciplines, including the environment,
safety, and sports. Biosensors are potential instruments in the medical profession for assisting in the
detection of various illnesses due to their quick, low-cost, and easy analysis. Biosensors are made up of
two basic parts: 1) the recognition layer, which is made up of a biological material that specifically
interacts with the desired analyte, such as antigens, antibodies, enzymes or DNA, RNA 2) the
transducer, which is capable of converting the conversion of a biological reaction into a signal that can
be measured electrochemical, optical, or piezoelectric techniques. Biosensors are categorised based on
the biological element employed in their construction and the signal transmission technology used (9,
15, 22). New architectures and sensing technologies, better materials, and more stable biorecognition
components have all helped to advance the development of such devices. The creation of Point-of-Care
(POC) biosensors for simple and stand-alone devices has been allowed, according to reports (9). Many
POC biosensors are presently available on the market, making patients' and physicians' life simpler. The
glucometer is the clearest illustration of this, as it allows diabetics to check their glucose levels at home
with just a single drop of blood (23). Analysis equipment, in the case of electrochemical detection can
be quickly created as-is or colorimetric sensors can create a system for the general public, such as
cameras in a mobile phone. Due to the high specificity of potential selection bioreceptors, biosensors
may also be built to work well in complicated fluid analyses. As a result, they can get excellent outcomes
when utilizing blood, for example. As a result, devices play a critical role in detecting and quantifying
newly identified AD biomarkers. Because AH is more frequent among the elderly and hence fragile,
CSF is a less suitable fluid for study. Neuroimaging, in particular, is prohibitively costly and can only
be used to diagnose a few disorders. Exams are frequently performed after symptoms have progressed
and brain structures have altered. Even if there are no changes in brain anatomy, biosensors can offer an
early diagnosis. Because its use is dependent on the identification of biomarkers that can be detected
early in the disease's progression. Additional patients are diagnosed and treated sooner as a result of
these investigations, which leads to more clinical trials with more volunteers, making it simpler to
uncover novel therapies and even cures (9).

In Alzheimer's disease, the conduction process occurs electrochemically at the interface of a metallic
device (electrode) and a conductive solution (electrolyte), allowing for the study of processes and factors
affecting charge transfer. In this case, the analyte is identified and quantified by monitoring impedance
changes, redox reactions and conductivity changes among other things. Voltammetric assays, which
analyze a system's current as a function of an applied potential, are believed to be possible as a result of
binding across a broad spectrum to find AD biomarkers (24). Moreira et al., for example, to create an
enzyme biosensor for ACh detection in plasma, researchers employed a highly porous gold electrode
functionalized with acetylcholinesterase (AChE) (25). Another well studied electroanalytical approach
in the creation of biosensors for Alzheimer's disease is electrochemical impedance spectroscopy (EIS).
Impedance changes are utilized in EIS to detect biomarker molecules (26). According to Villanueva et
al., they created a protein-based EIS biosensor that employs tau protein as a biorecognition element. The
proposed biosensor's capacity to detect tau-tau binding demonstrates its use in screening possible
aggregation inhibitors (27).

Optical biosensors are a form of transducer that uses the absorption, refraction, reflection, scattering, or
brightness of a beam to create a signal. In these research, no reference electrode is employed. Because
optical fibers may be used across long distances, they do not need to be in close proximity to the
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bioreceptor and can be readily reduced in in vivo experiments. Optical conversion methods are one of
the most often used converters (28). Several optical biosensors have been created in recent years to help
in the detection and treatment of Alzheimer's disease. Palladino et al., for example, employed Surface
Plasmon Resonance (SPR) to investigate the production of A plaques in real time using biosensor chips
immobilized with particular antibodies. The ability to undertake analysis without employing
fluorophores, which might affect the collecting process, is a benefit of this method. This technology
provides a new tool for examining aggregation inhibitors, and it may contribute in the development of
therapeutics for the condition, according to the researchers (29).

5. PERSPECTIVES ON THE DIAGNOSIS AND TREATMENT OF ALZHEIMER'S DISEASE

Because the number of Alzheimer's patients is continually growing and there are no therapeutic
medications available to treat the condition, early identification is critical to treating and halting the
disease. Early diagnosis, before major clinical symptoms appear, is the most crucial step in future AD
diagnosis and therapy. Biomarkers that appear before these symptoms should be included in preventive
screening (15,30). This assessment should be noninvasive, inexpensive, straightforward, and quick. Less
intrusive blood biomarker analysis is a potential option however, non-invasive analysis of sweat, tears,
saliva, or urine can go beyond the limitations of invasive sampling (30,31). Biomarker identification,
particularly utilizing the blood matrix, has various technical and clinical advantages, including being
conveniently accessible, less stressful, low cost, and as repeatable as possible. On the contrary, it should
be understood that using CSF collection in large-scale screening programs can be inconvenient and
painful (32). The primary goal of biomarkers in the context of Alzheimer's disease is to distinguish it
from other neurodegenerative and neuropsychiatric disorders that are similar to it, as well as to identify
people who are in the early stages of the disease.

Blood samples are more convenient to collect or obtain than CSF indicators, hence substituting CSF-
based biomarkers with blood-based biomarkers is becoming increasingly popular, especially in the
diagnosis of Alzheimer's disease and other neurodegenerative disorders. Rapid technical improvement
in the utilization of the SiMoA platform and ultrasensitive immunoassays like mass spectrometry has
opened up amazing prospects to analyze various biomarkers, particularly blood-based biomarkers, in
recent years. Although their clinical relevance in patient treatment has yet to be completely proved, the
emergence of these novel technologies has considerably aided AD research at the biological level. It's
not straightforward to convert blood-based Alzheimer's disease biomarkers into diagnostic biomarkers
that can be used in patient therapy on a regular basis. It allows it to follow specific clearly defined
procedures, such as analytical and clinical performance validation in the context of a well-defined and
intended use, and regulatory approval (33). Machine learning and artificial intelligence, among other
potentially astounding and promising technologies, will aid in the development of computer disease
models that can forecast continuing pathological changes. Using machine learning and artificial
intelligence, research focusing on changing molecular markers can give vital information for building a
disease model (34,35). This will improve the accuracy of the diagnosis and make a significant
contribution to the disease's course and treatment. Effective drug testing for Alzheimer's disease, as well
as directing these compounds to those who are at risk for the condition, will be critical in treatment.
Early use of smart model pharmaceuticals will help us build solid standards and networks for identifying
and qualifying biomarker candidates. As a result, the efficacy of biosensor networks and smart model
medications in Alzheimer's disease should be improved by forming an urgent partnership between
institutions, industry, and regulatory agencies (36). The use of biomarkers, particularly when numerous
biomarkers are combined, will undoubtedly play a significant role in the diagnosis of early-stage AD,
allowing us to get a better understanding of the cause, progression, and therapy, as well as monitoring
response to treatment. According to data from the most compelling studies yet released, distinct
biomarkers appear to perform differently in terms of diagnosis or anticipating the transition from latent
to overt dementia. As a consequence, composite biomarkers will provide higher accuracy and early
diagnosis, as well as the ability to forecast clinical conversion (37). A recent research of biomarkers
found that individual biomarkers had the maximum diagnosis accuracy of 71 percent, rising to 80.4
percent when numerous biomarkers were combined (38). In the near future, the use of biomarker-based
early detection of AD patients might provide great opportunity to build a preventative therapy. In this
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study, the literature was reviewed with a broad perspective and we found that the biosensors developed
for pre-diagnosis and treatment using CSF or body materials in the diagnosis and treatment of AD are
quite limited. In the light of this study, although we have come a long way on specific biosensors using
AD biomarkers, we believe that further studies are needed on AD, which threatens humanity, and the
literature is limited.

6. CONCLUSION AND RECOMMENDATION

Alzheimer's disease is a serious health and economic concern, and the key to resolving it is early and
accurate diagnosis, which involves the adoption of appropriate diagnostic tools. Simple sensors that can
be employed right at the point of care are very appealing. Electrochemical biosensors represent the
future of AD detection because to their high sensitivity, simple design, ease of use, mobility, and low
cost. Even though a number of potential diagnostic approaches have recently been investigated, their
integration into clinical practice and the diagnostic process is critical, especially considering the
importance of early Alzheimer's disease detection for optimal treatment and patient outcomes. One of
the most important aspects of the diagnostic and therapeutic method is the use of CSF and blood
biomarkers, which may make diagnosis and therapy more accessible to all patients with or without AD
symptoms. Protein markers, tau proteins, neurotransmitters, and genetic variables have all been
examined carefully. These indicators will aid in the creation and search for more long-lasting medicines
by allowing researchers to better understand the early stages of Alzheimer's disease and compare the
efficacy of various treatments. Biomarkers might be employed as clinical trial endpoints, making it
easier to develop molecularly tailored medications that target the correct disease stage in the right
patient. More significantly, the capacity to identify biomarkers in the blood provides a fantastic chance
to diagnose Alzheimer's disease patients in a cost-effective, easy-to-use, and less invasive way. In other
words, the correct symptom and diagnosis will lead to the correct therapy. A novel and cost-efficient
strategy to treat Alzheimer's disease is needed in light of the growing incidence of the illness and the
absence of effective and acceptable treatment options. It is well understood that biomaterials with high
distinctive qualities are utilized to enhance the diagnosis and treatment of biosensing probes, drug
conjugates, functional carriers, target active surface-modifying ligands, and other drug carriers. As a
result, biosensors, in conjunction with emerging technology, are required to eliminate medication
deficiencies such as low solubility and bioavailability, as well as to reduce adverse effects. Many
functions will be made easier for individuals with Alzheimer's disease thanks to a new biosensor that
will be built for different neural transmission systems, specifically for the treatment of Alzheimer's
disease. The heart of Alzheimer's disease pathogenesis will be targeted with a specific biosensor, and
all negatives, particularly poor treatment efficacy, will be circumvented using the smart system and
artificial intelligence.
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OZET

Kanser, diinyada sik bilinen, 6lim say1 ¢ok olan hastaliklardan biridir. Kanser, viicudun herhangi bir
yerinde kendini goOsteren yiizden fazla hastaligin ortak bir belirtisi olabilir. Kanserin tipik
semptomlarindan biri, anormal hiicrelerin hizla bilylimesi ve genislemesidir. Bu siirece metastaz denir
ve hastaliktan Olimlerin 6nde gelen nedenidir.Kanserin nedenlerini belirlemek miimkiin olmasa da
erken miidahale bu hastaliklarin yaklasik {igte birinin gelismesini engelleyebilir. Kanserin erken
evrelerde saptanmasi, basarili bir sekilde tedavi edilmesini saglar. Ancak uzmanlar, kanser vakalarinin
yiizde 40'a kadarinin 6nlenebilecegi konusunda da uyariyor. Oncelikle tiitiin dumani gibi kanserojen
maddelerden zengin, koti huylu tiimorlere neden olan maddelerle temastan kaginmak
gerekir.Aragtirmalara gore saglikli gida alimi kanser riskini %30-35 oraninda azaltiyor. Bu nedenle
antioksidan, vitamin ve mineral igeren besinlerle bagisikligimizi giiglendirmemiz gerekiyor.Meyve ve
sebzelerin tiikketimi, en azindan vitaminler ve eser elementler bicimindeki nispeten yiiksek antioksidan
icerigi nedeniyle kansere karsi koruyucu bir etkiye sahiptir. Ciinkii antioksidanlar viicudumuzdaki
serbest radikalleri emer ve boylece daha fazla hasari 6nler. Simdiye kadar, serbest radikaller, timorlerin
ve Parkinson veya arterioskleroz gibi diger hastaliklar gelisimi i¢in 6nemli bir risk faktorii olarak
kabul edildi. Kanserden korunma yollari igin oneriler:

* Saglikli bir viicut agirligini korumak ve siirdiirmek

* Giinliik enerjinin %15-30'unun yagdan elde edilmesini saglayin

* Kirmizi etten elde edilen protein enerjisi %10'u gegmemelidir.

* Giinliik taze meyve ve sebze tliketimini bes porsiyona (400-800 gram) ¢ikarin
* Kuru bakliyat ve diger gidalarin tiiketimi arasinda bir oran olusturun

* Seker yerine karbonhidrath gidalar, seker ve bal alimin1 artirin

» Sigara, alkol ve katki maddesi igeren gidalardan kaginin. ve b.

Anahtar kelimeler: kanser, antioksidan, hiicre, dogal besin

ABSTRACT

Cancer is one of the most common diseases in the world with a high number of deaths. Cancer can be a
common symptom of more than a hundred diseases that manifest themselves in any part of the body.
One of the typical symptoms of cancer is the rapid growth and enlargement of abnormal cells. This
process is called metastasis and is the leading cause of death from the disease.Although it is not possible
to identify the causes of cancer, early intervention can prevent the development of about one-third of
these diseases. Detection of cancer in its early stages ensures successful treatment. But experts also warn
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that up to 40 percent of cancer cases can be prevented. First of all, it is necessary to avoid contact with
substances that are rich in carcinogenic substances, such as tobacco smoke, that cause malignant tumors.
According to research, healthy food intake reduces the risk of cancer by 30-35%. Therefore, we need to
strengthen our immunity with foods containing antioxidants, vitamins and minerals. Consumption of
fruits and vegetables has a protective effect against cancer due to their relatively high content of
antioxidants, at least in the form of vitamins and trace elements. Because antioxidants absorb free
radicals in our body and thus prevent further damage. Until now, free radicals have been recognized as
an important risk factor for the development of tumors and other diseases such as Parkinson's or
arteriosclerosis.Ways and recomendations to prevent cancer:

* Maintain and maintain a healthy body weight

* Ensure that 15-30% of daily energy is derived from fat

* Do not exceed 10% protein energy from red meat

* Increase daily consumption of fresh fruits and vegetables to five servings (400-800 grams)
* Establish a ratio between the consumption of dried legumes and other foods

* Increase the intake of carbohydrate foods, sugar and honey instead of sugar

* Avoid smoking, alcohol and foods that contain additives etc.

Key words: cancer, antioxidant, cell, natural food

Kanser, hiicrelerin kontrolsiiz ¢ogalmasi, biiyiimesi, yayilmasi ve ¢ogalmasiyla artan bir hastalik olarak
bilinir. Kanser, lilkemizde ve diinyada kalp hastaliklarindan sonra ikinci dnde gelen 6liim nedenidir.
Diinya Saghk Orgiiti (WHO) ve Uluslararas1 Kanser Arastirmalari Ajansi (IARC), diinya ¢apinda
kanser insidansi, mortalite ve niiks oranlar1 hakkinda en son verileri yayinladi. IARC ¢evrimigi veri
tabaninin en son siriimii olan GLOBOCAN 2012, 184 iilkede 28 farkli kanser tiiriiniin durumunu
inceledi. Diinya Saglik Orgiitii'ne gore 2008 yilinda kanser hastalarmin sayis1 12,7 milyon, kanserden
6lenlerin sayisi ise 7,6 milyon oldu. 2012 yilinda 14,1 milyon kisiye kanser teshisi kondu ve 8,2 milyon
kisi bu hastaliktan 6ldii. 2020 yilinda 19.3 milyon kisiye kanser teshisi kondu ve yaklasik 10 milyon kisi
oldii.

Kaliteli bir yasam i¢in en dnemli kosullardan biri saglikli beslenmedir. Bircok fizyolojik ve patolojik
siirecin viicutta meydana getirdigi metabolik degisiklikler yeme bozukluklarina yol agar. Besinler,
viicudun metabolik ihtiyaglar1 icin gerekli olan temel maddeleri (proteinler) saglarken, ayrica
sagligimizi olumlu yonde etkileyen bilesikler (ikincil metabolitler) igerir.

Hastaliklardan korunmada ve hastaliklarla miicadelede saglikli beslenme ¢ok 6nemlidir. Antioksidan
beslenme Gzellikle serbest radikallerin etkilerinden korunmak i¢in 6nemlidir. Gida antioksidanlari,
insanlarda fizyolojik kosullarda serbest oksijen radikallerinin (SOR) veya serbest azot radikallerinin
(SAR) olumsuz etkilerini kismen veya tamamen nétralize edebilen maddeler olarak tanimlanmaktadir.
Tim kanserlerin {ligte biri gidalardan kaynaklanir ve tiim kanser oliimlerinin iicte biri yetersiz
beslenmeden kaynaklanir. Bu nedenle saglikli beslenme, fiziksel aktivite, sinirli alkol kullanim1 veya
hi¢ kullanmamak ve sigara igmemek kanserden korunmak igin 6nemli kriterlerdir. Kanserin nedenleri
ve ylizdesi Tablo 1'de listelenmistir.
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Tablo 1. Kamserin olusma sebepleri’nin faizlo gostericileri

Kanser’in olusma sebepler’i Mikdar (%0)
Yalnis beslenme 35
Sigara kullanimi1 30

Idiopatik 15
Infeksiyonlar 10
Meslek hastaligi 4
Alkol kullanimi 3
Cevre kirliligi 2
Kida ilaveleri 1

" Antioksidan savunma sistemleri", serbest oksijen radikallerinin olusumunu ve sebep olduklari zararlari
onlemek i¢in fizyolojik kosullarda gelistirilmistir. Antioksidan gidalar, normal insan fizyolojik siiregleri
sirasinda iiretilen veya cevreye ve gidaya elektron veya hidrojen vererek serbest radikalleri ve reaktif
bilesikleri azaltan ve bdylece potansiyel olumsuz etkileri 6nemli 6l¢iide azaltan besinlerdir. Gidalarin
antioksidan igerigi ve yararliligi gidanin tiiriine, hasat zamanina, hasat yontemlerine, iklime,
depolamaya, korumaya, sicakliga, rutubete, 1518a, gidanin hazirlanmasina ve sosyal tiikketime gore
degismektedir. Dogal antioksidanlarin kullanimi kanseri Onleyebilir ve birgok hastalik riskini
azaltabilirken, asir1 kullanim toksik etkilere neden olabilir. lyi bir antioksidandir, serbest oksijen
radikallerini bir 6l¢iide ortadan kaldirir, viicuttan redoks metallerini uzaklagtirir, antioksidan agdaki
diger antioksidanlari tetikler ve gen ekspresyonu {iizerinde olumlu etkisi vardir. Antioksidanlar
enzimatik ve enzimatik olmayan olarak ikiye ayrilir. Siiperoksit dismutaz, katalaz, glutatyon peroksidaz,
birincil inhibitér enzimler, antioksidan kofaktorler (koenzim Q10) ve polifenoller olarak
siiflandirilabilir.

En giiglii antioksidanlara sahip besinler antosiyaninler (erik, bogiirtlen, karadut, kiraz, yaban mersini),
katesinler (siyah cay ve yesil ¢ay), likopen (domates, greyfurt, karpuz, kayisi), beta karoten (havug,
kavun, mango), resveratrol (liziim, yaban mersini, kizilcik), kersetin polifenoller (kirmizi sogan ve
elma), C vitamini (portakal, biber, limon, brokoli, kivi, kalca), E vitamini (badem, ayc¢icegi, bugday),
selenyum (patates, yumurta) , polifenoller (yesil ¢ay, ahududu, ¢ilek, erik, elma), glukozinler (brokoli,
1spanak, kirmizi liziim, ter, mor lahana).

Elma lifli bir yapiya sahiptir ve su tutucu 6zelliginden dolay1 bagirsaktaki mutajenleri ortadan kaldiran
ve mutajenlerin toksik etkilerini azaltan pektin i¢erir. Sonug olarak, oksidatif stresin etkilerinin azalmasi
bitkinin bagirsak koruyucu 6nemi oldugunu gosterir. Arastirmalar, elma ve elma suyunda bulunan
pektin ve vitaminlere bagli antioksidanlarin insanlarda kolon kanseri (kolon kanseri) ve akciger kanseri
gelisimini engelleyebilecegini gdstermektedir. Ayrica meme kanseri ve karaciger kanserine karsi
koruyucu oldugu gosterilmigtir.

Diger calismalar, omega-3 yag asitlerinin kanser riskini azalttigin1 géstermistir. Omega-6 ve omega-3
oranlar1 da diyetlerde ¢cok dnemlidir. Meme kanseri de dahil olmak {izere bircok kanser i¢in risk
faktorlinii azaltacak diyetler de dnemlidir. Omega-3 yag asitleri kanser riskini azaltir. Ayrica akciger,
kolon (kolon), meme, prostat ve diger bir¢cok kanserde hiicrelerin bilylimesini ve yayilmasim yavaglatir.
Ayni zamanda omega-3 yag asitlerinin kemoterapi ve radyoterapinin etkinligi ve tedaviye yanit iizerinde
olumlu etkisi vardir. Bir¢ok arastirma, tuzlu yiyeceklerin mide kanserine neden olabilecegini
gostermigtir. Tiitslileme, yiiksek sicaklikta ve komiirde kizartma ile pisirilen gidalar, polisiklik
karbonhidratlar ve heterosiklik aromatik aminler nedeniyle yiiksek kanserojen 6zellik gostermektedir.

Yiiksek hayvansal protein alimi da doymus yag tiikketimini artirir. Meme, rahim, sindirim sistemi,
kolorektal bolge ve karaciger kanseri ile iligkilidir ve kanser riskini artirir. Arastirmalar, yagsiz
hayvansal protein yemenin kanserle baglantili olmadigin1 gosteriyor. Pankreas kanserinin sosis, sosisli
sandvi¢ ve sosis gibi et liriinlerinden etkilendigi bulunmustur. Nitratlar ve nitritler bu tiir {irlinlerin
hazirlanmasinda koruyucu, renklendirici, aroma verici ve antimikrobiyal bir ortam olusturmak icin
kullanilmistir. Ayrica nitrozaminlere doniistiiriilen nitritler de mesane kanserine neden olabilir.

A vitamini, epitel dokusunun normal biiyiime ve gelismesinde énemli bir rol oynayan yagda ¢oziinen
bir vitamindir. Siit ve sakatatta (sigirlarin i¢ organlari, bas ve bacaklari) retinol ve esterleri, sari-yesil
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yaprakli sebzelerde provitamin A karotenoidleri olarak bulunur. Karotenoidler, bu meyve ve sebzelerde
bulunan sar1, turuncu ve kirmizi pigmentlerdir. Hidrokarbonlar ve ksantofiller olmak {izere iki gruba
ayrilirlar. Antioksidan etkiye sahip atomik oksijen aktivitesine sahiptirler ve ayni zamanda serbest
radikalleri temizlerler.

Askorbik asit olarak bilinen C vitamini, antioksidan dzelliklere sahip bir¢ok enzimatik reaksiyonda yer
alan suda ¢6ziiniir bir vitamindir. Antioksidan 6zellikleri ¢ok yonliidiir. Hem hiicre i¢i hem de hiicre dist
cOziinen bir antioksidan gorevi goriir. Farkli hiicresel mekanizmalarla lipid oksidasyonunu onler
Turunggiller, domates, patates, biber, lifli yesil sebzeler C vitamininin ana kaynaklar1 olarak sayilabilir.
Yiiksek dozda C vitamini idrarda ishale ve kristallere neden olabilir, bu da iirik asit atilimi riskini
etkileyerek bobrek kanallarinda bobrek taglaria ve gut olusumuna neden olabilir.

E vitamini, tokoferoller gibi yagda ¢6zlinen bir vitamindir. Bitkisel yaglar, yumurtalar ve tahillar zengin
bir E vitamini kaynagidir. Mide rahatsizligina ek olarak, asir1 E vitamini alimi ishale ve bas agrisina
neden olabilir. Ayrica, baz1 randomize ¢alismalarda, kontrolsiiz hipertansiyonu olan ve kirilganlik ve
hemorajik inme riskinin yiiksek oldugu trombositopenik kanserli hastalarda E vitamininden
kagmilmalidir.

Kanser hastalarinda glutatyon, glutatyon peroksidaz, sliperoksit dismutaz, C vitamini ve E vitamini
seviyeleri de kontrol gruplar ile karsilagtirilmis ve anlamli derecede diisiik degerler elde edilmistir.
Caligmalar, artan antioksidan stres belirteclerinin kanserin patofizyolojisini degistirmede rol oynadigini
gostermistir.
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OZET

Caligmamizin temel amaci, nispeten sicak ve kuru iklime sahip Altiagac Milli Parki 6rneginde
Azerbaycan Cumhuriyeti min kuzeydogu bdlgelerinin tiir g¢esitliligi, taksonomisi, morfolojik ve
fizyolojik ozellikleri ile bunlarin morfolojik ve fizyolojik ozelliklerinin yani sira Myxomycetes
(Myxomycetes) mantar tiirlerinin biyotoplarini incelemek, substrat ve fenolojik analizlerini yapmak
olmusdur.

11.035 hektarlik bir alana sahip Altiagac Milli Parki, Biiyiik Kafkasya'nin giineydogu yamaglarinin
dogal manzaralarini kapsayan Khizi ve Siyazan il¢elerinin idari topraklarinda yer almaktadir. Milli
Parkin 3585 hektar1 mikobiyota, flora ve fauna, kisacasi biyolojik ¢esitlilik agisindan da olduk¢a zengin
olan ormanlardir. Azerbaycan Cumbhuriyeti Altiagaj Milli Parki'ndaki miksomycetes'in biyotasi, tiir
kompozisyonu, taksonomik yapis1 ve bolgesel ekolojik 6zellikleri ilk kez “islak kamera” yontemiyle
incelenmistir.

Caligma i¢in malzemeler genellikle 2020-2022 yilinin farkli mevsimlerinde toplanmis ve Sumgayit
Devlet Universitesi mikrobiyoloji laboratuvarinda calisiimistir. Numunelerin toplanmasi sirasinda,
planlanan rota ve sabit kalici sahalarin sec¢ilmesi yontemleri kullanilmistir. 68 tiir tespit edilmis ve tahlil
edilmistir. Toplanan miksomycetes'lerin inkiibasyonu, gida substrati olarak orman substrati, ¢lirlimiis
agac kalintilari, canli veya 6li aga¢ kabugu kullanilarak en az 3 ay siireyle “islak kamera” yontemiyle
(Novojilov, 1993) gerceklestirildi. Meyve govdeleri, hareketsiz mikrokistler ve sklerositler, sporlar ve
sporokarp belirtileri esas olarak modern 151k mikroskoplarinin yardimiyla incelenmistir. Orneklerin
tanimlanmasi, Uluslararas1 Mikoloji Dernegi'nin resmi web sitesindeki veriler dikkate alinarak, bir dizi
mikolojik literatiiriin, atlaslarin ve resimlerin ana morfolojik O6zellikleri dikkate alinarak bilinen
yontemler temelinde gerceklestirildi.

Altiagac Milli Parki'ndan alinan 6rneklerin tahlil sonuglarina gére, myxomycetes bilesimi Physaraceae
- 20 tiir (%42,7), Stemonitidaceae - 18 tiir (%26,5), Didymiaceae - 12 tiir (%17,7) ve Trichiaceae: 9 tiir
(%13.2) alt tiir vardi. Goriildiigii gibi caligma alaninda Physaraceae familyasina ait tiirler hakimdir.

Anahtar Kelimeler: mikobiyota, miksomisetler, ¢evresel izleme, radyasyon dengesi, sporoforlar,
sporokarp, plazmodyum.

ABSTRACT

The main purpose of our study is to study the species diversity, taxonomy, morphological and
physiological characteristics of mythomycetes (Myxomycetes) in the biotope of the north-eastern
regions of the Republic of Azerbaijan on the example of Altiagaj National Park, which has a relatively
warm and dry climate. has been to exercise. Altiagaj National Park with an area of 11,035 hectares is
located in the administrative territories of Khizi and Siyazan districts, which cover the natural landscapes
of the south-eastern slopes of the Greater Caucasus. 3585 hectares of the National Park are forests, which
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are also very rich in mycobiota, flora and fauna, in short, biodiversity. For the first time, the biota,
species composition, taxonomic structure and regional ecological features of myxomycetes of the
Altiagaj National Park of the Republic of Azerbaijan were studied by the “wet camera” method.

Materials for the study were mainly collected in different seasons of the year 2020-2022 and studied in
the microbiological laboratory of Sumgayit State University. During the collection of samples, the
methods of selecting the planned route and stationary permanent sites were used. 68 species were
identified and analyzed. Incubation of the collected myxomycetes was carried out mainly by the “wet
camera” method (Novojilov, 1993) for at least 3 months, using forest substrate, rotten wood remains,
live or dead tree bark as food substrate. Signs of fruit bodies, dormant microcysts and sclerocytes, spores
and sporocarp have been studied mainly with the help of modern light microscopes. The identification
of the samples was carried out on the basis of known methods, taking into account the main
morphological features, taking into account the data on a number of mycological literature, atlases and
illustrations, the official website of the International Mycological Association.

According to the results of the analysis of samples taken from the Altiagaj National Park, the
composition of myxomycetes is based on Physaraceae - 29 species (42.7%), Stemonitidaceae - 18
species (26.5%), Didymiaceae - 12 species (17.7%) and Trichiaceae. There were 9 species (13.2%) of
seasons. As can be seen, the species of the Physaraceae family predominated in the study area.

Keywords: mycobiota, myxomycetes, environmental tracking, radiation balance, sporophores,
sporocarp, plasmodium

Tadgiqatin aktualligi vo maqsadi: Yer tizorinds biomiixtalifliyi zanginlasdiran va gida zancirinin asas
halgalorindan biri olan va Miksomisetlor vo ya Seliklilor adlandirilan (Myxomycetes) g6boloyobanzar
canli novlari digor canli novlori ilo birgo biosferin hayattominetmo funksiyasinda yaxindan istirak
edirlor. Onlar miixtoalif ekoloji amillarlo saciyyslonan substratlarin, xiisuson do miixtalif tip torpaqlarin
biomiixtalifliyini ¢ox zanginlagdirirlor. Oksariyyati saprotrof olan bu canli névlari torpaqda, yarpaq vo
otlarin galigindan ibarat désonokds, ¢iiriimokds olan oduncaqda genis yayilmiglar va bu substratlarin
cliriiyorak tobii dovrana qayitmasinda boyiik rol oynayirlar. Eyni zamanda bir ¢ox novlari substratlarda
moveud olan bakteriyalar vo mayalardan bilavasito gida moanbayi kimi istifads etmokls onlarin saymin
tonzimlonmoasine do ciddi tasir edirlor.

Onlarin aksar névlari kosmopolit oldugu tigiin, demak olar ki, biitiin gito Vo materiklards, o ctimlodon
Yer tizorindo movcud olan 11 iglim tipindon 9-na malik olan Azorbaycan Respublikasinin miixtolif
biotoplarinda da c¢ox rast golinirlor. Lakin bu clir shomiyyatli canli ndvlori halolik Azorbaycan
Respublikasinda an az tedqiq olunanlardandirlar.

Yuxarida geyd olunanlar1 nazora alaraq todqigtimizin baslica magsadi- Azorbaycan Respublikasinin
Altiagac Milli Parkinin biotoplarinin miksomisetlorinin timsalinda iglimi nisbaton isti va qurag olan
Azarbaycanin simal-sorq bolgalorinds seliklilorin név miixtolifliyinin, taksonomiyasinin, morfoloji vo
fizioloji xisusiyyatlorinin Gyranilmasi, o ciimlodon onlarin substrat vo fenoloji analizini hoyata
kecirmok olmusdur.

Tadqigat arazisinin qisa cografi va ekoloji xarakteristikasi. Altiagac Milli Parki- Azorbaycan
Respublikasinin gimal-garginds, Boyiik Qafqazin conub-gsorq yamaclarinin tobii landsaftlarini ohata
edon Xiz1 vo Siyazon rayonlarinin inzibati orazilorindos yerlogir. Milli Park Azorbaycanin digar bir
inzibati rayonu olan Samaxidan alti agac masafods (gadimds uzunluq vahidi olan bir “agac” taqriban 5-
6 km-o borabar gétiiriiliirdii), yani togribon 30-36 km mosafods yerlogdiyindon ham ona vo hom do
parkin orazisine bitisik kands Altiagac adi verilmisdir. Park 2004-cii ildo Altiagac Dovlat Tobiot Qorugu
Vo ona hamsarhad olan dévlat meso fondu torpaglarinin bazasinda yaradilmigdir.

Altiagac Milli Parki qist miilayim vo yay1 quraq kecon miilayim-isti iglim tiplorino malikdir. Burada
illik buxarlanma illik yagintidan 1,4-1,6 dofa ¢oxdur, illik giinas radiasiyasi 125, radiasiya balansi iso
44 Kkkal/kv.sm toskil edir. Orazids yerlasan va 2205 metr yiiksokliys malik olan Diibrar dagimnin 1870
metr hiindiirlityiindon boyiik Atacay va diger ki¢ik caylar 6z manbayini gotiirarok mansabinds Xozar
donizina tokdliir.
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Qonur dag-meso, ¢liriintiilii-karbonatli dag-meso, gohvayi dag-meso, bozqirlagsmis dag-gomon va s.
torpaq tiplorino malik olan Milli Parkin mikobiotasi, flora vo faunasi, bir sozlo
biomiixtalifliyi ¢ox zangindir. ©razisi 11035 hektar olan Milli Parkin 3585 hektarimi toskil edon
Altiagac mesalorinds Qafqaz palidi, Qafqaz valasi, Sarq fistigi, adi goyriis, itiyarpaqli agcaqayin agac
novlari, yemisan, boyiirtkon, ozgil, garatikan, itburnu kimi kol bitkilori, sudanotu, siyav, iigyarpaq
yonca, andiz, koklikotu kimi miixtslif név ot bitkilari, o ciimladon qov gdbaloklarinin vo miixtalif
papaqli gobalok novlarinin tstiinlik toskil etdiyi gobalok novlori genis yayilmigdir. Hansi ki, bu
canlilarin 6lmiis qaliglarinin yaratdigi désonok vo digor toromalor miksomisetlorin inkisafi ti¢iin ¢ox
alverisli substratdir. Bu mesodo mamalilordon ciiyiir, qonur ay1, ¢61 donuzu, vasaq, yenot, dovsan, tiilki,
dalo, canavar, quslardan qirqovul, alabaxta, bildirgin, ¢obanaldadan, ¢l qartali, koklik, garatoyuq
novlorina rast galinir. Milli Parkin yaradilmasinda baglica mogsed do mohz bu ciir zengin
biomiixtalifliyin gorunub saxlanilmasi, barpasi, eloca do buradak: tobii komplekslorin miihafizasinin
giiclondirilmasi, ekoloji monitoringin hoyata kecirilmasi, todgiqgatlar, turizm vo rekreasiya iiciin soraitin
yaradilmasi, ahalinin ekoloji cohatdan maariflondirilmasinin teskilidir.

Eksperimental hissa: Tadgigat iigiin materiallar asason 2020-2022-ci illords ilin miixtalif fasillorinda
toplanmis Vo Sumgqayit Dovlst Universitetinin mikrobioloji laboratoriyasinda todqiq edilmisdir.
Niimunslorin toplanmasi zamani ekoloji tadgiqatlarda genis totbiq olunan planli marsurut vo stasionar
daimi sahalorin segilmosi metodlarindan istifado olunmusdur. Tadgigat srazisinin igliminin quraqligi
sababindan comi 68 miksomiset névii miiayyon edilmis vo analiz edilmisdir. Toplanmis miksomiset
niimunslorinin inkubasiyasi osason “riitubotli kamera” metodu (Novojilov, 1993) ilo on az1 3 ay
miiddatinds hoyata kegirilmis, bu zaman qida substrati1 kimi meso désonayi, ¢lirimiis agac qaliglarindan,
canli vo ya 6lii agac gabigindan istifado olunmusdur. Meyva cisimlorinin, siikunat marhalosi olan
mikrosist vo sklerotsilorinin, sporlarinin vo sporokarplarmin oslamotlori iso osasen miiasir isiq
mikroskoplarinin kémoayi ilo 6yranilmisdir. Niimunslorin identifikasiys1 malum metodlar ssasinda, bir
sira mikoloji adabiyyatlardan (Lister, 1925; Martin, Alexopoulos, 1969; Mitchell, 1978;1979; Sizova,
1986; Novojilov, 1993; Ing, 1999; Stephenson, Stempen, 2000), atlaslar vs illustrasiyalardan (Neubert
et al,1993; 1996; 2000; Yamamoto, 1998; 2006; Hirkoénen, Sivonen, 2011 va b.), Beynoalxalq
Mikologiya Assosasiyasinin rosmi saytinda verilonlor nazors alinmagqla osas morfoloji slamatlorine gora
hoyata kegirilmisdir. Har bir tocriiba 4-6 tokrarda qoyulmus, alinan naticalor statistik islonmis vo P-
styudent kamiyyati 0,05-don asagi olanlar asas kimi gotiiriilmiisdiir. Novlorin buradaki ayr1 ayri tabii
komplekslor iizra R- rastgalmo tezliyi hesablanmis, dominant (40%-don yuxar1 rast galinanlar), tez tez
rast golinon (10- 40% aras1 rast galinonlar) vo tesadiifii ndvlar (10%-don asagi rast galinanlor) olaraq
gruplasdirilmigdir. Homginin buradaki ayr1 ayr tabii komplekslorin név torkibinin uygunlugunu tayin
etmok ii¢lin Serensen koofitsenti miioyyan olunmusdur.

Beloliklo do Azarbaycan Respublikast Altiagac Milli Parkinin srazisindon gotiiriilmiis niimunalordan
alda olunmug miksomisetlorin torkibinin asasin1 Physaraceae- 29 név (42,7%), Stemonitidaceae- /8 név
(26,5%), Didymiaceae-12 nov (17,7%) va Trichiaceae- 9 nov (13,2%) fosilolorinin névlori togkil
etmisdir. Goriindiiyii kimi todgigat orazisinds Physaraceae fasilasinin novleri tstiinliik togkil etmisdir
(Cadval 1).

Cadval 1

Azorbaycan Respublikast Altiagac Milli Parkinin arazisindan gotiiriilmiis niimunalardan alda olunmus
miksomisetlarin taksonomik tarkibi

Siralar Fasilalor Cinslar (névlarinin say1)
Physarales Physaraceae- 29 nov Badhamia (6)
Craterium (6)

Fuligo (4)
Physarum (13)
Didymiaceae-12 nov Didymium (8)

Diderma(3)
Lepidoderma (1)
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Stemonitales Stemonitidaceae Stemonaria (2)
Stemonitis (7)
Collaria (1)
Comatricha (8)

Trichiales Trichiaceae Trichia (5)
Metatrichia (3)
Hemitrichia (1)

Elmi yenilik: ik dofo olaraq Azorbaycan Respublikasi Altiagac Milli Parkinin miksomisetlorinin
biotasi, ndv tarkibi, taksonomik srtrukturu va regional ekoloji xtisusiyyatlori “riitubstli kamera” metodu
ilo Gyronilmis, noticods todgiqgat orazisindo 68 miksomiset névii miiayyan edilmis vo geyd olunan
xuisusiyyatlor iizra analiz edilmisdir.

Tadgiqganin nazari va praktiki ahamiyyati: Azorbaycan Respublikast Altiagac Milli Parkinin
miksomisetlorinin név torkibinin, taksonomik srtrukturunun vo regional ekoloji xiisusiyyatlorinin
oyronilmasindon oldo olunmus bu molumatlar hom hamin orazilorin miixtalif biotoplarinin
biomiixtalifliyinin inventarlagdirilmasinda, informasiya bankinin zonginlogsmosinds, gorunmasi {igiin
golocok strategiyanin hazirlanmasinda, ham do buradaki biomiixtslifliysa antropogen vo texnogen
tasirlarin naticalorinin miigayisali tadgiginds boyiik rol oynaya bilar.

Natica: Azorbaycan Respublikasi Altiagac Milli Parkinin orazisindon gotiiriilmiis niimunalordon 68
miksomiset névii aldo olunmusdur ki, onun da 29 névii vo ya 42,7%-i Physaraceae, 18 novii vo ya
26,5%-i Stemonitidaceae, 12 név vo ya 17,7%-i Didymiaceae vo 9 nov vo ya 13,2%-i Trichiaceae
fosilolorino aid olmusdur.
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ABSTRACT

The studies on maximum length are important parameters used in life history studies and fishery science.
These measurements are applied directly or indirectly in most stock assessment models. Therefore, it is
significant to regularly update the maximum size of commercially important species. Atlantic horse
mackerel (Trachurus trachurus Linnaeus, 1758) commonly occurs on the continental shelf: from the
West African Cape Verde Islands, northwards to the Norwegian Sea and North Sea, including Iceland,
as well as in the Mediterranean Sea and Black Sea. It lives in waters generally less than 200 m deep,
with sandy bottoms. A single specimen of atlantic horse mackerel (Trachurus trachurus Linnaeus, 1758)
with 32.1 cm in total length was captured off Saros Bay with handline by a commercial fisherman on
04 April 2022. The proved this length is a new maximum size record of species for Saros Bay (Northern
Aegean Sea, Turkey). The information presented here is hoped to contribute to fisheries biology and
international scientific literature.

Keywords: Trachurus trachurus, Atlantic horse mackerel, Maximum length, Saros Bay, Turkey

INTRODUCTION

Maximum length is one of quite important theoretical parameters in fisheries science (Dul¢i¢ and Soldo,
2005). Directly and indirectly, these measurements enter in most of the models used in stock assessments
(Borges, 2001). Notably, the size-based analyses of fishes are becoming increasingly popular methods
for enhancing the understanding of community structure and function (Jennings and Dulvy, 2005) and
could be used as a tool for rapid assessment of growth rates in the deficiency of primary data (Filiz and
Sevingel, 2015). For these reasons, updating information about the maximum size of a species that might
be commercially or recreationally exploited in the future gains importance (Navarro et al., 2012).

Accurate estimates of the maximum size of fish in a population are important for biologists and
ecologists because biological rates and ecological functions are size-specific (Peters, 1983; Pope et al.,
2005). For example, metabolic rate is inversely related to body size, whereas total food intake is
positively related to body size. Size at hatch, size at sexual, maturation and longevity are directly related
to maximum size of fishes (Freedman and Noakes, 2002; Vander Veer et al., 2003). Maximum length
is a key component in many fishery models, such as the von Bertlanffy and Gompertz growth models
(Quinn and Deriso, 1999). The proved this length is a new maximum size record of atlantic horse
mackerel (Trachurus trachurus Linnaeus, 1758) for Saros Bay (Northern Aegean Sea, Turkey). The
information presented here is hoped to contribute to fisheries biology and international scientific
literature.

MATERIALS AND METHODS

The northern Aegean coasts of Turkey are divided to sub-regions as the Saros Bay, the Gallipoli
Peninsula, the Gokceada and Bozcaada Islands and the Edremit Bay (Cengiz and Parug, 2020). The
length of Saros Bay is about 61 km and the width at the opening to the Aegean Sea is about 36 km
(Eronat and Sayin, 2014). As the bay had been closed to bottom trawl fishing since 2000 (Cengiz et al.,
2014), and no industrial activity was prevalent in the area (Sari1 and Cagatay, 2001), it can be considered
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as a pristine environment (Cengiz et al., 2015). For these reasons, Saros Bay and its coastal area were
declared as a SEPA due to its landscape, geomorphological, ecological, floristic biogenetic and touristic
properties (Giglisoy, 2015) (Figure 1).

26°0'0"E 27°0'0"E

§ Saros Bay Sea of Marmara ? i

40°0'0"N
40°0'0"N

-
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Black Sea -
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Figure 1. Saros Bay (Northern Aegean Sea, Turkey)

A single specimen of atlantic horse mackerel (Trachurus trachurus Linnaeus, 1758) was caught off
Saros Bay by a commercial fisherman on 04 April 2022. Total length is defined as the measurement
taken from the anterior-most part of the fish to the end of the caudal fin rays when compressed dorso-
ventrally (Anderson and Gutreuter, 1983). Hereby, the specimen was subsequently measured to the
nearest mm.

RESULTS AND DISCUSSION

The captured atlantic horse mackerel was 32.1 cm in total length (Figure 2). It has been recorded the
maximum length of the species in Saros Bay to be 33.0 cm in total length (Ismen et al., 2007). As well
known, the individuals in populations exposed to high levels fishing pressure will respond by
reproducing at smaller average sizes and ages and so reached maximum lengths may getting smaller.
However, the one individual that subjected to no overfishing pressure could be reached that kind of
length (Filiz, 2011). On the other hand, any factor that might possibly influence growth has been shown
to have an effect, including nutrient availability, feeding, light regime, oxygen, salinity, temperature,
pollutants, current speed, nutrient concentration, predator density, intra-specific social interactions and
genetics (Helfman et al., 2009; Acarli et al., 2018).
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Figure 2. T. trachurus with 32.1 cm in total length

CONCLUSION

In broad terms, the information such as maximum length, weight, age, growth and weight-length
relationships are required to estimate the population parameters as asymptotic length and growth
coefficient of fish, which is essential for fisheries resource planning and management (De la Cruz-
Agiiero et al., 2010). For these reasons, the information about maximum size of fish species is constantly
updated both in Turkey [Diplodus sargus (Parug and Cengiz, 2020); Symphodus melops (Aydin, 2020);
Umbrina cirrosa (Aydin and Soézer, 2020; Cengiz and Parug, 2021)] and in the World [Balistes
capriscus (Dul¢i¢ and Soldo, 2005); Belone belone (Dul¢i¢ and Soldo, 2006); Corica soborna, Mystus
bleekeri (Hossain et al., 2017), etc. The information presented in present study is taken into account to
make a contribution to fishery managers and international scientific literature.
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BAGIRSAQ YARALANMALARININ OMOLIiYYATDAN SONRAKI AGIRLASMALARININ
TOHLILI

Tii.f.d. Ismayilova Ziilfiyya Elman qiz1,
ATU, Umumi corrahlq kafedrasi
Prof. Agayev Elgin
ATU, Umumi carrahliq kafedrasinin miidiri

XULASO

Bagirsaglarin miixtalif xarakterli zodslonmalori, o ciimlodon, odlu silah yaralanmalari miiasir
carrahiyyanin aktual problemlarindan biridir. Bu yaralanmalar oksar hallarda miistarok olmasi,
genis hacmli vo texniki cohotdon miirokkob amoliyyatlar tolob etmasi, amoliyyatdan sonraki
agirlasmalarinin mixtalifliyi vo tokrari corrahi miidaxilalorin yiiksok letalliga malik olmasi il
saciyyalanir.

Bagirsaglarin  odlu silah  yaralanmalarinin  aragdirilmasi, miialicasinin  naticalarinin
yaxsilagdirilmasi ii¢lin torofimizdon 1992-94-cii (126 nofor) vo 2001-2006-c1 illards (42 nofor)
MN MKH-da stasionar miialicods olmus 168 yaralinin mialicasinin naticalori 6yronilmis vo
ATU-nun Morkazi Elmi-tadqiqat laboratoriyasinda eksperimental todgiqatlar aparilmisdir. 168
yaralidan 50-do omoliyyatdan sonraki dovrde miixtalif agirlasmalar miisahide olunmusdur ki, bu
da 29,8% toskil edir. Agirlasmalar bagirsaq fistulalar1 (5,4+1,7%), periton boslugu abseslori
(5,4+1,7%), kaskin bagirsaq kegmozliyi (4,8+1,6%), peritonit (3,6+1,4), ganaxma (1,2+0,8%),
eventrasiya (0,6+£0,6%) vo eyni zamanda bir ne¢o agirlagsma (8,9+2,2%) kimi klinik qruplara
ayrilmigdir.

Todgiqatimizda odlu silah yaralanmalarinin obyektiv olaraq agirligini nozare almaqla yanasi
birinci omaliyyat zaman1 yol verilon vo agirlagsmalara sobab ola bilocok diaqnostik, miialico-
taktiki vo miialico-texniki carrahi sshvlor arasdirilmigdir. Diagnostik sshvlar (0,64+0,6%) an az
rast galinan sohv olub, periton boslugunun toftisi zaman1 bagirsaq yarasinin nazardon gagirilmasi
ilo bagli olmusdur. Miialico-taktiki sahvlora (18,5+3,0%) ehtiyac olmadan amaliyyatin hacminin
boyiidiilmasi, rezeksiya zamani bagirsaq divarindaki patomorfoloji doyisikliklarin sarhadinin
diizgiin miioyyanlosdirilmomasi, periton boslugunun lazimi saviyyado sanasiya edilmomasi,
mada-bagirsaq traktinin adekvat dekompressiya olunmamasi va erkon toxliyani aid etmok olar.
Texniki sahvlara (10,7+2,4%) bagirsaq yarasi tikilarkon, kolostoma formalagdirilarkon yol verilan
qlisurlar aiddir.

40 xostodo agirlasmalarla bagli tokrari omsliyyat icra olunmusdur. Agirlasmalar zamani aparilan
tokrari coarrahi omoliyyatlar hocmi vo xarakterino goro iki qrupa bolinmisdiir: minimal-
korreksiyaedici (letalliq - 16,1+6,1%) vo rekonstruktiv-barpa (letallig - 88,9+10,5%)
omaliyyatlari. Bu operativ miidaxilalorin naticalorinin miqayisali tohlili gostordi ki, minimal-
korreksiyaedici omoliyyatlar zamani daha yaxsi noticolor alinmigdir. Agirlasma fonunda
birmomentli radikal rekonstruktiv-borpa amoliyyatlart 6ziinii dogrultmur vo ¢ox zaman Gliimlo
naticalanir. Belo hallarda rekonstruktiv-borpa amoliyyatlarini yaralinin iimumi voaziyati vo
homeostaz stabillosdikdan, intoksikasiya slamotlori aradan qaldirildigdan sonra — barpa dovriinda
hayata ke¢irmok mogsadouygundur.

GIRiS
Bagirsaglarin odlu silah yaralanmalarinin miialicasi istor miilki sahiyyanin, istorso do horbi

mialico miiassisalorinin corrahlar: {i¢iin, xiisusilo do, horbi konfliktlor vo lokal miharibolor
d6vriindos ciddi problem olaraq qalir [1, 2, 3] .
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Bu, bir gqayda olaraq, bagirsaq yaralanmalarinin ¢oxsayli vo miistarok olmasi, ¢ox qisa bir
miiddatdo hoyat tigiin tohliikali naticalorin inkisaf eda bilmasi, hatta uzun illor ¢alisan corrahlarin
da oksor hallarda bu yaralanmalarla islomoak tocriibasinin olmamasi va bir sira digar sabablarlo
baglidir.

Odlu silah yaralanmalarina oksor hallarda gonc vo fiziki saglam soxslorin moruz qalmasini, bu
yaralanmalarin onlarin miixtalif doracali alilliyi vo ordu siralarinda harbi xidmata, eloca do miilki sferada
amok faaliyyatino yararsizligi ilo noticalonmasini nazars alaraq bu zadslonmalarin ciddi tibbi, harbi va
sosial problem taskil etdiyini geyd edos bilarik.

Bagirsaqlarin odlu silah zodalonmasi zamani yaralilar ciddi xarici vo daxili ganaxma, hemorragik sok,
periton gisasinin bagirsaq mohtoviyyati ilo kontaminasiyasi, bir ¢ox hallarda digar anatomik nahiyalarin
do calb olunmasi ilo miistorok yaralanmalara moruz qalirlar. Bu faktorlar ilk dogigoalorden yaralinin
Vaziyyatinin obyektiv olaraq agirligina sabab olmagla yanasi, eloco do yaralanmanin naticalorine monfi
tosir gostorir [4, 5, 6]. Doyiis soraitinds oksar hallarda yaralilarin miialico miiessisasine kiitlovi daxil
olmasini da nozars alsaq yaralilarin adekvat ¢esidlonmasinin vo miimkiin diagnostik prosedurlardan qisa
miiddoto kegmoklo yaralanmanin niifuz edon olub-olmamasi, orqan zodslonmasinin Xxarakterinin
mioyyanlogdirilmosinin ¢6x miihiim oldugu agkar olar.

Bagirsaqglarin odlu silahla yaralanmalarina hosr olunmus odobiyyatlarda yalniz corrahi taktika vo
operativ miidaxilalorin hacmina dair bazi mosalolor isiqlandirilmisdir. Bagirsaqlarin odlu silah
yaralanmalarinin miialicosine aid nisbaton asaslandirilmis tovsiyalor miixtalif harbi konfliktlorda
bu kontingentdoan olan yaralilarin miialicasinin iimumiloasdirilmis tacriibasini oks etdirir. Burada
onu da geyd etmok yerino diisor ki, he¢ bir harbi konflikt doyilis amaliyyatlar1 aparilan zonanin
igliming, istifads olunan silahlarin néviine, yaralanmalarin hacmi vo xarakterina, toxliys vasitalori
vo miiddatlaring, yardim gostaran carrahlarin saviyyasing, tibbi yardim marhalalorinin tominat vo
tochizatina, ustiinliik verilon carrahi omaliyyatlarin tiplorina goro eyni deyildir. Demoli, har bir
horbi konfliktin 6z naticalari va ibratamiz tocriibasi vardir.

ARASDIRMALAR

Aparilan Kklinik-eksperimental todqiqat isi 1992-94-cii vo 2001-2006-c1 illordo Azorbaycan
Respublikast Midafio Nazirliyinin Morkozi Horbi Klinik Hospitalinda bagirsaqlarin odlu silah
yaralanmasi ilo stasionar miialicods olmus 168 yaralinin milayinas Vo miialicasinin, eloco do ATU-
nun Morkoazi Elmi-tadqiqat laboratoriyasinda hoyata kegirilmis eksperimental todqigatin
naticalarini ohata etmisdir.

Qeyd edilon yaralilardan 126 nofari (75%) Azorbaycan Respublikasinin Qarabag bdlgasindoki
doytlis amoliyyatlar1 zamani (1992-94-cii illor), 42 nofori (25%) iso 2001-2006-c1 illarda
Azorbaycan Ordusunda harbi xidmat zamani odlu silah yaralanmasina maruz qalmisdir.

Yaralayict morminin miixtolif ndvlarinds bagirsaq zodslonmalorinin xarakteri codval 1-do
verilmisdir.

Coadval 1. Yaralayict morminin névii vo bagirsaq zodalonmasinin xarakteri

Yaralayici Bagirsaq zodslonmolorinin xarakteri Comi
marminin tok Coxsayli
novu Miitlaq %-1a Miitlaq %-1a miitloq %-1a
Gills 38 22,643,2 78 46,4+3,8 116 69,0+3,6
Qolpo 19 11,3£2,4 23 13,7+2,7 42 25,0+3,3
MPY 5 3,0£1,3 5 3,0£1,3 10 6,0+1,8
Comi 62 36,9+3,7 106 63,14£3,7 168 100,0

Bagirsaq zodalonmolorinin lokalizasiyasina goro yogun bagirsaq yaralanmalari sayca istiinlik
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toskil etmisdir. Comi 126 yaralida (75,0+£3,3%) yogun bagirsaq zodslonmasi askarlanmisdir. 72
nafords (42,9+3,8%) izols olunmus yogun bagirsaq zodalonmasi, 54 nafords (32,1£3,6%) iso —
nazik vao yogun bagirsaglarin birgo yaralanmasi miisahido edilmisdir. Yalniz nazik bagirsagin
zodoalonmasi isa 42 (25,0+3,3%) noafordo rast golinmisdir. Bu gostariciys gora bizim moalumatlar
diinya odobyyatinda rast galinon statistikadan bir gadar forglonir. Bels ki, diinya adabiyyatinda
qarin boslugu orqanlar1 arasinda odlu silah yaralanmasinin rastgalmas tezliyino gors birinci yerda
nazik bagirsaqlar durur [6,7, 8, 9].

Apardigimiz todqiqat isindo bagirsaq yaralanmalarina goérs icra olunan omoliyyatlardan sonraki
agirlagmalar bagirsaq fistulalar1 (5,4+1,7%), periton boslugu abseslori (5,4+1,7%), koaskin
bagirsaq kegmozliyi (4,8+1,6%), peritonit (3,6+1,4), ganaxma (1,2+0,8%), eventrasiya
(0,6+0,6%) Vo eyni zamanda bir ne¢o agirlasma (8,9+2,2%) kimi klinik qruplara ayrilmisdir. ©n
¢ox (8,9+2,2%) bir nega agirlagsmanin birlikds rast galmasi hallarina tosadiif edilmisdir. Bir neg¢o
agirlagma inkisaf edon hallarin hamisinda peritonit miisahido olunmusdur. Belslikla, hom
miistaqil sokilda, ham do bir nego agirlasma rast golon hallar1 nazars alsaq peritonit on ¢ox inkisaf
edon agirlasma olmusdur.

Miialicasinin naticalori aragdirilan 168 yaralidan 50-do gostorilon agirlagsmalardan hor hansi biri
misahido olunmusdur ki, bu da 29,8% toskil edir. Agirlagsmalarin rastgalmo tezliyi miistorok
yaralanmalar qrupunda daha yiiksok olub 33,0+4,7%, izolo olunmus yaralanmalarda iso
25,0+5,3% toskil etmisdir.

Tadgiqatimizda odlu silah yaralanmalarinin obyektiv olaraq agirligini noazare almaqla yanasi
birinci omoliyyat zamani yol verilon vo agirlagsmalara sobob ola bilocok coarrahi sahvlor
aragdirilmisdir. Bu sahods diinya adobiyyatina miivafiq olaraq sahvlor diagnostik, miialico-taktiki
vo miialica-texniki olmagqla 3 qrupa ayrilmisdir [9, 10].

Bizim materialda diagnostik sohvlar on az rast goalinan sohv olub, 0,6+0,6% toskil edir vo periton
boslugunun toftisi zamani bagirsaq yarasinin nazardon qagirilmasi ilo bagli olmusdur. Miialice-
taktiki xarakterli sohvlor 18,5+3,0%, miialico-texniki sahvlor isa 10,7+2,4% halda agirlagsmalarin
inkisaf sababi olmusdur.

Miialico-taktiki sahvlara ehtiyac olmadan amsliyyatin hacminin boyiidiilmasi, rezeksiya zamani
bagirsaq divarindaki patomorfoloji doyisikliklarin sarhadinin diizgiin miiayyanlogdirilmamasi,
periton boslugunun lazimi soviyyado sanasiya edilmomasi, moado-bagirsaq traktinin adekvat
dekompressiya olunmamasi va erkan toxliyani aid etmok olar.

Texniki sohvlora bagirsaq yarasi tikilorkon, kolostoma formalasdirilarkon yol verilon qiisurlar
aiddir.

Umumiyyoatla, zonnimizco, hansisa sohvin konkret bir agirlasma ilo naticalonmosini sdylomok
bazon bir godor sartidir. Ciinki oksor hallarda eyni bir yaralida taktiki vo texniki xarakterli bir
ne¢o Sohva yol verilmisdir ki, bunlar da agirlasmanin inkigafin1 labiid etmisdir. Lakin har bir
agirlasma hali diqqgotlo arasdirildigindan holledici sayila bilacok sohvi toyin etmok miimkiin
olmusdur. Aparilmis tohlil gostordi ki, agirlasmalarin inkisaf sabobi 12,54+2,6% halda bagirsaq
yarasi vo ya anastomozu tikiglorinin tutarsizligi olmusdur. Yara vo anastomoz tikislarinin
tutarsizligina gorait yaradan faktorlara posthemorragik anemiya, hipoproteinemiya, odlu silah
peritonitinin olduqca siiratli inkisafi ilo yanasi corrahi taktika vo texnikadaki qiisurlari, habelo
amoliyyatdan sonraki dévriin ndgsanlarini da daxil etmok olar. Burada xiisusilo rezeksiya zamani
bagirsaqlarin hoyat gabiliyyatinin, yoni basqa s6zlo isemik toxumalarla saglam toxumalarin
sarhadinin diizgiin miiayyan edilmomasi, odlu silah yaralanmalari zamani olverigsiz hesab edilan
uc-uca anastomozlara istiinliik verilmosi, bozi hallarda bir-birino yaxin masafodo yerlogon
coxsayli yaralarin tikilmasi, omsliyyatin sonunda moda-bagirsaq traktinin adekvat dekompressiya
olunmamasi kimi sohvlori gqeyd etmak lazimdir.

Omoliyyatdan sonraki agirlasmalarin inkisaf soboblori arasinda yara vo anastomoz tikislarinin
tutarsizligi on yiiksok rastgalmo tezliyino malik oldugundan bu problemin hallina y6nalon
eksperimental todqiqatlar aparilmisdir.
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Bagirsaq anastomozu tikislarinin tutarsizliginin profilaktikasi iigiin rezeksiyadan dnco bagirsaq
divarindaki patomorfoloji doyisikliklorin sorhadlorini, basqa sozlo dessk bagirsaq divarinin
arterial ganla tochizati saviyyasini doqiq miioyyanlosdirmak maqsadi ilo Xatti cinsi malum
olmayan 20 it tizarinds tocriibalor aparilmigdir. Bunun ti¢iin imumi anesteziya soraitindo nazik
bagirsaqlarin moarkazi hissasindo miixtalif 6lgii vo xarakterli bir nego ozilmis, cirilmig, didilmis
zodalonma modeli yaradilmisdir. Miivafiq olaraq bir ne¢s saat sonra 6n miisariqa arteriyasi kigik
ol¢iilic vazofikslo kateterizasiya edilmis vo asagidaki dorman maddslorindon ibarat boyayici
perfuzat yeridilmisdir: Metilen abist 1% -2,0 ml; Novokain 0, 5% - 1,0-5,0 ml; No-spa — 0,5-1,0
ml; Reopoligliikkin — 2,0 ml; Heparin — 1,0 ml (5000 vahid); Penisillin - 2 min. TV.

Naticada bazi hissalar metilen abisi vasitasila goy ranga boyanmis, bazi hissalar isa 6z rangini
dayismamisdir. Vizual olarag boyanmis va boyanmamis hissalar muayyanlasdirilmisdir.
Boyanmis va boyanmamis hissalardan material gétiriularak histoloji miiayinaya gondarilmisdir.
Bu zaman mivafiqg segmentlarin tamas xatti boyunca 0,5-1,0 sm eninda ayrica bir zolaq
goturilarak, «sarhad» («htidudi») zona kimi giymatlanmisdir. Rezeksiya edilmis hissalar mivafiq
olaraq «boyanmis» («pozitiv»), «sarhad» («hidudi») ve «boyanmamis» («neqativ») seqmentlar
kimi isaraleanmisdir. Seqmentlar kompleks morfoloji tadqigata gottrilmisdir. Aparilan sitoloji-
sitokimyavi tadgiqatlar gostardi ki, konrast madda ile boyanmis zonalarda nazik bagirsaq
divarinin hiiceyra elementlari hayat qabiliyyatlidir va bunlarin aksariyyati spesifik funksional
faalligini tam saxlayib. Boyaga miinasibatda sarhad («hiidudi») xarakterli zonalarda enterositlar
va gisman — birlasdirici toxuma hiiceyralari nekrobioz ve epizodik nekroz vaziyyatindadir, hayat
gabiliyyati alamatlari yalniz gisman saxlanib. Boyanmamis («neqativ») zonalarda nazik bagirsaq
divari hiiceyralari subtotal xarakterda nekrozlasib, sitoliz baslanib va bunlar hayat qabiliyyatli
deyildir. Taklif olunan metod kifaysat gadar sads va siratlidir va istanilan tibb muassisasinda
yaralilarin kutlavi daxil olmasi saraitinds da hayata kegiriloa bilar. Hazirladigimiz metoda
samaralasdirici taklif sshadatnamasi alinmisdir (Sahadatnama Ne518).

Todgiqata daxil edilon 168 yaralidan 40 noforindo (23,8+3,3%) agirlagsmalarla bagli tokrari
omaliyyat icra olunmusdur. Bizim todgigatda tokrari corrahi omaliyyatin hacmi vo xarakterindan
asili olaraq yaralilar iki qrupa bolinmiisdiir (Codval 2). | qrup yaralilarda minimal korreksiyaedici
omoliyyatlar aparilmisdir ki, burada da iki 2sas moQsad garsiya qoyulmusdur: agirlagmanin
inkisaf sobobinin aradan qaldirilmasi vo onun tokrar meydana ¢ixmasinin profilaktikasi. Bura
patoloji ocagin ag¢ilib drenaj olunmasi, bagirsagin qarnin 6n divarina ¢ixarilmasi, slave hemostaz
todbirlorinin hoyata kecirilmasi vo s. aiddir.

Coadval 2. Tokrari corrahi miidaxilalarin hacmi va onlarin naticalari

Tokrari corrahi amsliyyatlarin hacmi
Noatico | grup 11 grup 5P
Sagalma 26 (83,946,6) 1(11,1£10,5) 12=13,7
Letal notico 5(16,1+6,6) 8 (88,9+10,5) p<0,001

Il qrupu toskil edon yaralilarda daha genis vo miirokkob rekonstruktiv-barpa amaliyyatlari:
anastomozlarin miixtalif nov rekonstruksiyasi, bagirsaqlarin tikilmis yaralarina alava tikislarin
qoyulmasi, kegiriciliyin borpasi igiin bagirsaqlarin miixtalif soboalorinin rezeksiyasi vo yeni
anastomozlarin qoyulmasi vo S. Nozoro almaq lazimdir ki, bu amaliyyatlarin boytik bir hissasi
yerli vo ya yayilmig peritonit fonunda icra olunmusdur. | qrupa 31, Il grupa 9 yarali daxil
edilmisdir.

Minimal hacmli tokrari corrahi omaliyyat icra olunan yaralilarin 83,9+6,6%-do miisbat natica oldo
edilmisdir, bu qrupda Olim 16,1+6,1% toskil etmisdir. Daha genis rekonstruktiv-boarpa
omoliyyatlart icra olunan ikinci qrup yaralilarda ise olim 88,9+10,5% halda, sagalma iso
11,1£10,5% halda qeyds alinmisdir (%%=13,7; p<0,001).

Bu operativ miidaxilalorin naticalorinin miiqayisali tohlili gdstordi ki, periton boslugunun
sanasiya vo drenaj olunmasi, inkisaf etmokds olan agirlasma monboayinin mohdudlasdirimasi,
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movcud olan maneonin aradan qaldirilmasi veo bagirsaqlarin intubasiyasi, ehtiyac olarsa
bagirsagin gatirici ilgoyinin qarnin 6n divarina ¢ixarilmasi zamani daha yaxsi naticalor alinmigdir.
Gostarilon amoaliyyatlar minimal korreksiyaedici amoaliyyatlar qrupuna aid edilmisdir. Bu nov
corrahi taktikani artiq inkisaf etmis agirlagmalara goro aparilan tokrari amsliyyatlarda tovsiye
etmok olar. Bu vaziyyatlords, basqa sozls desak, yayilmis peritonit fonunda birmomentli radikal
rekonstruktiv-barpa omoliyyatlar1 (tikiglori tutarsiz olan yaralarin yenidon tikilmasi,
anastomozlarin miixtalif ndv rekonstruksiyasi vo yeni anastomozlarin formalasdirilmasi) 6ziinii
dogrultmur vo ¢ox zaman 6liimlo naticalonir. Belo hallarda rekonstruktiv-barpa amoliyyatlarini
yaralinin iimumi voziyati stabillosdikdon, intoksikasiya slamatlori aradan qaldirildiqdan sonra —
barpa dovriinds hayata keg¢irmok daha moagsadouygundur.

NOTIiCO

Natico olaraqg geyd eds bilarik ki, bagirsaqlarin odlu silah yaralanmalarinin smsliyyatdan sonraki
agirlagsmalarinin osasinda obyektiv olaraq ¢oxsayli (63,1%) vo miistorak (59,5%) yaralanmalar,
periton boslugunun zadalonmas anindan ¢irklonmasi, elaco da birinci amaliyyat zamani yol verilon
diagnostik, taktiki va texniki sahvlor durur. Yalniz miitomadi olaraq miialicanin naticalarini tohlil
edilorok agkarlanmis sahvlorin konkret horbi konfliktdo yaralilarin miialicasi ilo mosgul olmus
biitiin corrahlarin nozarins ¢atdirilmasi bu sohvlorin sayinin azaldilmasina yardim edos bilor. Nazik
bagirsagin rezeksiyasi aparildiginda miisariqo arteriyasi daxilina toklif edilon boyayici perfuzati
vurmagqla saglam toxumalarla isemik toxumalarin sarhadini qisa miiddot igarisindo toyin etmok
vo belaliklo bagirsaq anastomozu tikiglorinin tutarsizligi kimi tohliikali problemin qarsisini almaq
olar. Agirlagsmalarin inkisafi zamani1 tokrari corrahi miidaxilolor hacmina goéra minimal olub,
periton boslugunun adekvat sanasiya vo drenaj edilmasi, bagirsaq kegmoazliyinin aradan
qaldirilmasi, oalave hemostaz todbirlorinin aparilmasi vo ehtiyac olarsa bagirsaq fistulalarinin
qoyulmasina yonaldilmalidir. Rekonstruktiv-barpa elementlorinin yerino yetirilmasi ilo tokrari
corrahi amaliyyatin hacminin boyiidiilmasi 6ziinii dogrultmur vo letalligin orta hesabla 41,6 (4,22-
410,2) dofo artmasina sabab olur.
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OZET

Spirulina platensis, gegcmisden giiniimiize kullanim alanina sahip énemli bir fonksiyonel gida 6zelligi
iceren Orta Afrika ve Meksika'nin act gollerinde yaygin olarak bulunan kivrimli, ipliksi ve mikroskobik
bir fotosentetik siyanobakteridir. Spirulina, Aztekler ve Cad Golii'ndeki yerel halklar tarafindan
yiizyillardir tiiketilmektedir. Fotosentez yapma yetenegine sahip oldugu i¢in bitkilerle ayn1 6zellikleri
tagidig1 gibi bitki hiicre duvarina sahip olmadiklari i¢in ilkel bakterilerle de ayn1 6zellikleri gosterirler.
llging bir sekilde, hiicresel zarlarinda glikojene benzer kompleks sekerler icerdiklerinden hayvanlar
aleminin 6zelliklerini de gostermektedirler. Spirulina’nin ister insan isterse hayvanlar i¢in potansiyel
saglk etkileri igeriginde bulunan yiiksek protein orani, fikosiyanin, karbonhidrat, esansiyel amino
asitler, mineral 6zellikle demir, esansiyel yag asitleri, vitaminlerki en 6nemlisi B12 ve pigmentlerden
kaynaklanmaktadir. Bu fotosenttik siyanobakteri eczacilikta, parfiim yapiminda, tipta, tekstilde, gida
endiistriside ve su triinleri yetistiriciligi gibi farkli sektorlerde kullanilmasi bu iiriine ¢ok yiiksek
diizeyde popiilerite kazandirmigtir. Bazi spirulina tiirleri, belirli riskler olusturan mikrosistin toksinleri
icersede FDA tarafindan tig tiir (Spirulina platensis, Spirulina fusiformis ve Spirulina maxima) insan
tilketimi i¢in giivenli olarak gdsterilmektedir. Cogunlukla tropikal bolgelerde olmak iizere diinyanin her
yerindeki sicak iklim kosullarinda bulunan géletlerde, nehirlerde ve gollerde dogal olarak yetismektedir.
Spirulina esas olarak insan tiikketimi igin bir gida takviyesi olarak kullanilsada hayvan yemi endiistrisinde
de potansiyel bir protein kaynagi olarak degerli bir {iriindiir ancak bunun i¢in, kaynaklar1 ve maliyeti
azaltarak biiyiime kosullarinin optimize edilmesi gereklidir. Bu mikroalg sadece besinsel igerikleri
nedeniyle degil, diinyamizdaki ¢evre kosullarinin bozulmasi, zihinsel ve fiziksel stres, beslenme
diizenindeki degisikliklerden olusabilecek bazi hastaliklarin tedavi edilmesinde de kullanilabilmektedir.
Giiniimiizde en biiyiik sorun olusturan diyabet ve obeziteye kars1 da koruyucu etkisi ile ilgili bildirilen
terapotik ozellikleri i¢in de calisilmaktadir, ayrica kanser {izerinde engelleyici etkisi ve immiinolojik
sistem iizerinde de uyarict etkisi bulunmaktadir. Bu nedenle, yapilan caligmanin birincil amaci,
Spirulina'nin insan ve hayvanlar i¢in kullanimi ve bunun insan ve hayvan verimliligi ve sagligi
tizerindeki etkisi hakkinda giincel bulgular1 gézden gegirmektir. Sonug olarak, Spirulina siirdiiriilebilir
ve uygulanabilir bir gida giivenliginin gelecegi i¢in insan ve hayvan verimliligini artirmanin uygun
maliyetli bir yolu olarak ortaya ¢ikmaktadir.

Anahtar Kelimeler: Fikosiyanin, fotosentetik, protein, siyanobakteri, Spirulina platensis.

ABSTRACT

Spirulina platensis is a spiral, filamentous and microscopic photosynthetic cyanobacteria commonly
found in the brackish lakes of Central Africa and Mexico, containing an important functional food
feature that has been used from past to present. Spirulina has been consumed for centuries by the Aztecs
and the local peoples of Lake Chad. Since they have the ability to photosynthesize, they have the same
characteristics as plants, and they also show the same characteristics as primitive bacteria because they
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do not have a plant cell wall. Interestingly, they also show features of the animal kingdom, as they
contain complex sugars similar to glycogen in their cellular membranes. The potential health effects of
Spirulina, whether for humans or animals, are due to its high protein content, phycocyanin,
carbohydrates, essential amino acids, minerals, especially iron, essential fatty acids, vitamins, most
importantly B12 and pigments. The use of this photosynthetic cyanobacteria in different sectors such as
pharmacy, perfume making, medicine, textile, food industry and aquaculture has given this product a
very high level of popularity. Three strains (Spirulina platensis, Spirulina fusiformis, and Spirulina
maxima) are designated safe for human consumption by the FDA, although some types of spirulina
contain microcystin toxins that pose certain risks. It grows naturally in ponds, rivers and lakes in warm
climatic conditions all over the world, mostly in tropical regions. Although spirulina is primarily used
as a food supplement for human consumeption, it is also a valuable product in the animal feed industry
as a potential protein source, but this requires optimizing growing conditions by reducing resources and
cost. This microalgae can be used not only because of its nutritional content, but also for the treatment
of some diseases that may occur due to the deterioration of environmental conditions in our world,
mental and physical stress, and changes in the diet. It is also being studied for its therapeutic properties,
which are reported for its protective effect against diabetes and obesity, which are the biggest problems
today, and also has an inhibitory effect on cancer and a stimulating effect on the immunological system.
Therefore, the primary purpose of the study was to review current findings on Spirulina's use for humans
and animals and its impact on human and animal productivity and health. As a result, Spirulina is
emerging as a cost-effective way to increase human and animal productivity for the future of sustainable
and viable food security.

Keywords: Cyanobacteria, photosynthetic, phycocyanin, protein, Spirulina platensis

INTRODUCTION

Spirulina platensis is a simple and unicellular cyanophyta or photosynthetic bacterium called blue-green
that grows in warm and alkaline waters (Figure 1).

F e

Figure 1. Microscopic view of spirulina platensis

Spirulina Arthrospira platensis and Arthospira maxicana, which are derived from the Latin word
"helical and "spiral”, are produced from two species of cyanobacteria (Kantha, 2021). It is in the form
of small green filaments with a length of approximately 0,1 mm, forming different spiral tightness and
number (Falquet, 2017). Spirulina was rediscovered by J. Leonard and Compere in 1960, and
commercial mass production began in the 1970s and has been produced in open ponds since then
(Shimamatsu, 2004). The life cycle of Spirulina is shown in Figure 2. This period can be summarized
in three basic stages, which are the fragmentation of mature trichomes, development of hormone cells
and maturation processes, and elongation of trichomes (Sanchez et all, 2003).
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Figure 2. Spirulina platensis life cycle

In order to avoid any contamination of the product during the harvest of spirulina, minimal human
intervention and hygiene rules should be observed. In Tekirdag Namik Kemal University, Faculty of
Veterinary Medicine, Fisheries Laboratory, as shown in figure 3, harvesting is carried out when the disc
is registered at approximately 2 cm by looking at its density with the secchi disc first. It is done with the
help of a 30 micron tightly woven nylon filter to separate the spirulina biomass from the liquid culture.
The mature product is poured onto the nylon filter fixed to the harvest buckets, and the dense part of the
spirulina is kept on the filter. After removing the excess water from the upper paste part, it is dried with
different drying methods and stored in airtight packages. The remaining liquid part is added to the
necessary nutrients and left to mature until the next harvest.

PR

T S

: mma Yordime, 2022
Figure 3. Spirulina platensis harvesting

DEVELOPMENT

Spirulina, which has high nutritional value, is an extremely important product that plays an important
role in the treatment of various diseases and especially in the development of the immune system.

Nutritional

Spirulina has a high protein content of 55 to 70 % of its dry weight (Jung et all, 2019). Fats are one of
the energy sources required for the continuation of metabolic processes in all living things (Seghiri et
all., 2019). While 30 to 35 % of the spirulina oil content contains polyunsaturated fatty acids (PUFA),
generally v - linoleic acid, the main fat in spirulina is glycolipids and essential fatty acids (Seghiri et all.,
2019). Microalgae have high nutritional importance in terms of fiber content, and spirulina is at a good
level in terms of fiber content (Seghiri et all., 2019). Considering the vitamin content of spirulina, it is
seen that it has a high rate especially in terms of B vitamins (Babadzhanov et all, 2004). Mineral content
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includes all minerals such as iron, magnesium, manganese, potassium, calcium, phosphorus, zinc and
selenium necessary for human and animal nutrition (Bensehaila et all., 2015). Spirulina, which is used
as an important nutritional supplement in terms of its high protein, vitamin, mineral and essential fatty
acids content, is one of the main pigments of phycocyanin (Biabani Asrami et all., 2019) and covers
approximately 20 % of its dry weight (Giiler et all, 2021).

. ; 'Yaécglar-md. Yardimet, 2022
Figure 4. Active ingredient of spirulina platensis

Benefits of spirulina

There is a lot of research on the health benefits of Spirulina on human or animal nutrition. In addition
to the antioxidant and anti-inflammatory effects of spirulina, these health benefits are also different
potential health benefits (Mohan et all., 2014). Among these health benefits, for example, elimination
of anemia, regulation of blood pressure, prevention of cancer, treatment of diabetes, improvement of the
immune system can be counted (Kerna et all., 2022).

CONCLUSION

As a microalgae dating back to ancient times, Spirulina is a product that should be considered as a safe
food for human and animal consumption. However, it can be made a safer food by preventing
contamination during the growth and harvesting stages and making the necessary controls.
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OZET

Is1 ve kiitle transferi, noktasal yiiklenmis telin titresimi, Yer’in serbest salinimi, hidrolik kirilma gibi
birgok fizik problemi kismi diferansiyel denklem bigiminde ifade edilebilir. Bu tiir problemler
degiskenlerine aymrma yontemi ile Sturm-Liouville denklemleri i¢in sinir-deger problemlerine
indirgenebilir. Sturm-Liouville problemleri uygulamali bilimlerde 6nemli rol oynamakla birlikte doga
bilimlerinin birgok dalinda da ¢ok biiylik merak uyandirmaktadir. Bu teori Hilbert uzaylarindaki lineer
operatdrler teorisinin Ozellikle de diferansiyel operatorler teorisinin zengin dallarindan biridir. Bu
caligmada Sturm-Liouville denklemlerinden, periyodik sinir sartlarindan ve sol ve sag ¢Oziimler
arasindaki iletisim sartlarindan (bdyle sartlara gecis sartlari da denir) olusan sinir-deger problemi
aragtirilmistir. Ozdegerlerin reel oldugu ve bu 6zdegerlere karsilik gelen 6zfonksiyonlarin uygun Hilbert
uzayinda ortogonal oldugu ispatlanmistir. Ayrica, arastirilan sinir-deger problemlerinin kendine eslenik
bir diferansiyel operatorle temsil edilebilecegi gosterilmistir.

Keywords: Sturm-Liouville Problemi, Ozdeger, Ozfonksiyon, Smir-deger kosullari.

GIRIS

Matematik fizigin birgok problemi degiskenlerine ayirma yontemi ile Sturm-Liouville siir-deger
problemlerine indigeniyor. Kiire big¢imindeki bolgedeki fiziksel siireglerin matematiksel modeli
olusturuldugunda elde edilen problemler genel olarak periyodik Sturm-Liouville problemleridir. Ayrica
birgok titresim problemleri de periyodik sinir-deger problemlerine indirgenmektedir. Boyle problemlere
ornek olarak Yer’in sismik hareketlerini, ince telin titresimini, atmosfer dalgalarini gosterebiliriz.
Literatiirden ¢ok iyi bilinmektedir ki, ayrik sinir sartlari ile verilmis regiiler Sturm-Liouville
problemlerinin tiim ozdegerleri basittir. Yani her bir 6zdegere karsilik gelen 6zfonksiyonlarin
olusturdugu lineer alt uzay 1-boyutludur. Ancak periyodik smir sartlari ile verilis Sturm-Liouville
probleminin 6zdegerleri basit olmayadabilir. Yani baz1 6zdegerlere iki tane lineer bagimsiz 6zfonksiyon
da karsilik gelebilir. Klasik Sturm-Liouville problemlerinin farkli yonde genellestirilmeleri de
literatiirde mevcuttur. [1-9]

2 — ESAS SONUCLAR

Bu boliimde {ii¢ tane ayrik aralikta tanimli
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—u"(x) + q(x)ulx) = Aulx), x€lac)VU(c,c)VU(cy,b] (L1)
Sturm-Liouville diferansiyel denkleminden

u(a) = u(b) 1.2)

u'(a) = u'(b) (1.3)
periyodik sinir sartlarindan ve X = ¢; Ve X = ¢, slireksizlik noktalarinda verilmis sirasi ile

u(cer) = au(cy) (1.4)

u'(cy) = iu’(cl+ (1.5)

ve

u(cz) = Pu(cy) (1.6)

u'(c) ‘—u '(c3) (L.7)

gecis sartlarindan olusan siireksiz periyodik Sturm-Liouville probleminin bazi spektral 6zelliklerini
aragtiracagiz. Burada q(x) reel degerli potansiyeli [a, ¢;), (c1, ¢2) Ve (c,, b] araliklarinin her birinde
stireklidir ve ¢4, ¢, gegis sartlarinda sonlu q(¢;  0), g(c, £ 0) limit degerlerine sahiptir; a, p sifirdan
farkli reel sayilardir; A ise kompleks 6zdeger parametresidir.

Teorem 2.1. (1.1) — (1.7) siireksiz periyodik Sturm-Liouville probleminin tim 6zdegerleri reeldir.

Ispat. A bu problemin herhangi bir 6zdegeri, u(x) ise bu 6zdegere uygun dzfonksiyon olsun. Eger
(1.1) denkleminin ve (1.2) - (1.7) simir-gegis sartlarinin kompleks eslenigini alirsak, A —nin da bu
problemin bir 6zdegeri oldugunu gériiriiz. Bu durumda i (x) fonksiyonu da A 6zdegerine uygun olan
6zfonksiyon olur.

Bu durumda [a, ¢;) U (cq,¢,) U (c,, b] —de
—u"(x) + ¢()ulx) = Au(x) (1)
—"(x) + q()alx) = Au(x) (2%

6zdeslikleri elde edilir. (1*) 6zdesligini u(x) ile, (2*) 6zdesligini ise u(x) ile garptiktan sonra elde
edilecek 6zdeslikleri taraf tarafa ¢ikarirsak

—(W ()ux) — @ (Du)) = (A - 1)) u(x)) (3%)
6zdesligi bulunur. Diger taraftan kolayca goriiriiz ki,

dd—xW(u. x) = — (u ()ax) — @ ()ux)) (4%)
esitligi saglanir. Burada W (u, v) ile u ve v fonksiyonlarinin Wronskian’1 gosterilmistir;

W(u,v;x) = u(x)v'(x) —u' (x)v(x) (5%)

(3*) ve (4*) —dan

d N (17 _

aW(u, u;x) = (l A) (u(x)u(x)) (6%)

Ozdesligini elde ederiz. Simdi € > 0 sayisi yeteri kadar kiigiik alarak (6%) esitligini [a,c; — €],
[c, + €,¢, — €] ve [c, + €, b] araliklarinin her birinde integralleyerek elde edilecek ifadeleri taraf tarafa
toplarsak agagidaki esitligi elde ederiz.

(21— /1)( Cl_gu(x)u(x)dx + fcz_su(x)u(x)dx +f u(x)ﬁ(x)dx) W(u, i x)|3 ¢ +

W, ;%) |25 + W(u,i; x)|62+‘g (7*) Burada e = 0

ci1te
olmakla limite gecersek ve

[:=1[a,c) U (cy,c2) U(cy, b],
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Jf(x0) = f(x0 + 0) = f(xo — 0)

gosteriminden yararlanirsak, asagidaki esitlik elde edilir.

(21— i)fl lu@)|?dx = — W, u;a) — W (u,u;¢q) — JW(w,i;c;) + W(u,; b) (8%)
Simdi

u(a) =u(b) , u'(a) =u'(b) (9%)
ve

u(a) =u(b) , u'(a)=u'(b) (10%)

esitliklerinden yararlanirsak,
W, u;a) = W(u,u;b) (11%)

esitligini elde ederiz. Ayrica u(x) ve u(x) dzfonksiyonlarinin her ikisinin (1.4) — (1.7) geg¢is sartlarini
sagladiklarim dikkate alarak gerekli islemleri yaparsak

JW(u,u;¢1) = W, i;¢,) =0 (12%)
esitliklerini elde ederiz.
Simdi (11%*) ve (12%*) esitliklerini (8*) esitliginde yerine yazarsak
(2=2)J, lu@)|?dx =0 (13%)
esitligini buluruz. u(x) fonksiyonu 6zfonksiyon oldugundan
J, lu@)|?dx > 0
esitsizligi saglanir. O halde (13*) esitliginden 1 — A = 0 elde edilir. Yani A 6zdegeri reeldir.
Boylece ispat tamamlanmugtir.

Teorem 2.2. Her bir 6zdegere uygun 6zfonksiyonun reel ve sanal kisimlar1 da ayni 6zdegere karsilik
gelen 6zfonksiyondur. Dolayisiyla her bir 6zdegere uygun olan en az bir reel degerli 6zfonksiyon
mevcuttur.

Ispat. A 6zdegerine uygun olan dzfonksiyon u(x) = v(x) + iw(x) olsun. Burada v(x) ve w(x) reel
degerli fonksiyonlardir. Bu fonksiyonu (1.1) - (1.7) probleminde yerine yazip q(x)-in reel degerli
fonksiyon, a ve B —nin reel katsayilar ve 4 —nin reel oldugunu dikkate alarak elde edilecek esitliklerin
reel ve sanal kisimlarini ayirirsak, v(x) ve w(x) reel degerli fonksiyonlarin her birinin ayr1 ayrilikta A
0zdegerine uygun 6zfonksiyon oldugunu elde ederiz. Bdylece ispat tamamlanmis olur.

Not: Son teorem geregi tiim 6zfonksiyonlarin reel degerli oldugunu kabul edecegiz.

Teorem 2.3. (1.1) - (1.7) siireksiz periyodik Sturm-Liouville probleminin farkli A,, A, 6zdegerlerine
uygun olan uq (x) ve u,(x)dzfonksiyonlart ortogonaldir. Yani

f:l_o uq (%) uy (x)dx + f:lz;oo ug (%) up (x)dx + fcl;ro u () up(x)dx =0 (14%)

esitligi saglanir.

Ispat. L(u(x)) = —u"(x) + q(x)u(x) gdsteriminden yararlanirsak
L(u1 (x)) = L (x) (15%)
L(uz (x)) = Au,(x) (16%)

esitliklerini elde ederiz. (15%*) esitligini u, (x) ile, (16¥*) esitligini u, (x) ile ¢arptiktan sonra taraf tarafa
cikarirsak

Uy ()L (uy (%) = ug ()L (up () = (A4 — A3) ug ()uy(x) (17%)
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esitligini elde ederiz.
1, (OL(wy (1) = g (OL(up () = — == W (g, uz; ) (18%)
esitligi geregi
(h = 1) wy (Jup () = = == W (ug, u;%) (19%)

esitligi elde edilir. Bu esitligi yeteri kadar kiigik € > 0 i¢in [a,¢; — €], [c; + €,¢; — €] ve [c, + ¢,
b] araliklarinin her birinde ayr ayrilikta integralledikten sonra € — 0 almakla limite gegersek asagidaki
esitligi elde ederiz.

-0 -0 b
M = 22U, m @ up(Ddx + [ ur (D) up (dx + f, w1 (0) up(x)dx) =
W (uy, uz; 0)1§ = JW (ug, uz; ¢1) — JW (uyg, uy; ¢3) (20%)
uq ve u, dzfonksiyonlarinin her ikisinin (1.2) — (1.7) sinir-gegis sartlarini sagladigindan yararlanarak
W (g, uz; X)1G = W (g, ugs ¢1) = JW (ug, up; cz) = 0 (21%)
elde edilir. Bu esitlikleri (20*) da yerine yazilirsa

(= DU w @ uG)dx + 77w () wp()dx + [ () up()dx) =0 (22%)

bulunur. Burada 4; — A, # 0 oldugunu dikkate alirsak teoremin ispati tamamlanmus olur.

3 - SUREKSIZ PERiYODIiK STURM-LiOUVIiLLE PROBLEMINiN KENDIiNE ESLENIGI

Simdi @ L,(I) == Ly(a,cy) D Ly(cq,c3) D Ly(cy, b) Hilbert uzayinda tanimhi L diferansiyel
operatoriiniin tanim bolgesini

D(L) ={ue®L,()|uu €ACy,.(a,c) D ACloc( c, cz) (&) ACIOC( cy, b); sonlu u(c; +
0),u'(c; = 0) limitleri mevcuttur (i = 1,2),u(a) = u(b),u’'(a) = u'(b), u(cy) =

au(c!),u'(c7) = iu’(cf),u(cz‘) = Bu(cy),u'(c;) = %u’(c;) } (23%)
esitligi ile, kuralini ise
Lu = —u""(x) + q(x)u(x) (24%)
esitligi ile tanimlayalim.
Teorem 3.1. L operatoriiniin tanim bdlgesi her yerde yogundur. Yani
D) =& LD
esitligi saglanir.

Teorem 3.2. L operatorii @ L,(I) uzayinda simetrik operatordiir. Yani;
Her u,v € D(L) i¢in

< Lu,v >@L2(1) =< Lv,u >@L2(1) (25*)
Teorem 3.3. L operatorii kendine esleniktir. Yani;
L=1L"
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OZET

[k defa 1836 yilinda Charles Sturm ve Joseph Liouville tarafindan ortaya atilan ve literatiirde Sturm-
Liouville problemleri olarak adlandirilan sinir deger problemleri, ilk olarak 1s1 iletim problemlerine
uygulanmigtir. Bu teorinin methodlarielastik, kuantum mekanigi, akustik, yerin sismik hareketleri, sesin
degisken yogunluklu katmanlarda iletimi, atmosferde biiyilik 6l¢ekli dalgalarin hiz1 gibi birgok fiziksel
problemin arastirilmasinda en etkili yontemdir. Bu alandaki denklemler genellikle bir boyutlu dalga
denklemi, bir boyutlu Schrédinger denklemi, hava denklemi vb. gibi kismitiirevlerdir. Sturm-Liouville
problemikismi diferansiyel denklemlerindegiskenlerine ayirma ayirma yontemi veya benzeri yontemleri
kullanarak adi diferansiyel denklemlere doniistiiriilmesinden ortaya ¢ikmaktadir.

Bu calismada,
Lu:= —(t) + q(Ou(®) = p?u(t)
[—a,0) U (0,a], iki aralikli Sturm-Liouville denkleminde
u(—a) = u(a), u'(-a) =u'(a)
periyodik sinir sartlarindan ve t=0 siireksizlik noktasindaki
u(0%) = 6u(07), u'(0") =yu'(07)

gecis sartlarindan olusan yeni tip sinir deger probleminin baz1 6zelliklerini inceleyecegiz. Burada q(x)
[—a,0) U (0, a] araliklarinda siirekli, q(+0) sonlu limitleri olan bir fonksiyon, &,y reel sayilar, u?
kompleks 6zdeger parametresidir.

Anahtar Kelimeler: iki aralikli Sturm-Liouville problemleri, iletim kosullar1, sinir kosullar1, dzdeger
1.GIRIS
L,[—a, 0)®L,(0,a] Hilbert uzayinda

Lu = —u"(t) + q(®)u(t) = p?u(t), t € [-a,0) U (0,a] 1.1
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diferansiyel denkleminden

u(—a) = u(a) 1.2
u'(—a) =u'(a) 1.3
periyodik sinir sartlarindan ve de
u(0%) = 6u(07) 1.4
u'(0%) = yu'(07) 1.5

gecis sartlarindan olusan problemin kendine eslenikligi ve 6zdegerlerinin reelligi gosterilmistir. Ayrica
problem boyunca 8y = 1 alinacaktir.

Teorem: (1.1)-(1.5) esitlikleri ile verilmis sinir-deger gecis problemi kendine esleniktir.

Ispat: Verilen problemin kendine eslenik olmasi igin gerek ve yeter sart

a

o
f (uLlv —vLw)dt + | (uLv —vLu)dt =0
—-a ot

esitliginin saglanmasidir.

— _4d (du®) _ 2
Lu = dt( dt)—uu(t)

(i) = wv

esitliklerinden Lu ifadesi v ile Lv ifadesi u ile ¢arpilirsa sirasiyla sirasiyla

Lv=—

viu =u"v +u'v = p?uv 1.6
ulv = uwv" + uv’ = p?uv 1.7
esitlikleri elde edilir. Bu esitlikler taraf tarafa ¢ikarilarak duzenlenirse
ulv —viu=uv" —u"v=_wv' —vu') =0 1.8
oldugu goriiliir. Bu esitlik — a dan 0~ ‘ye integrallenirse
f_o;(uLv —vLlu)dt = (uv’' —u'v)|%,
=u(07)v'(07) —u'(07)v(07) —u(—a)v'(—a) + v'(—a)v(—a)
elde edilir. Problemin sinir gartlari i¢in saglandigi dikkate alinirsa
u(—a) =u(a),u'(—a) =u'(a) 1.9
v(—a) =v(a),v'(—a) =v'(a) 1.10
esitlikleri saglanir. Smir-gecis sartlarini yerine yazarsak,
f_o; (uLv — vLu)dt = (uwv’ —u'v)|%,
=u(07)v'(07) —u'(07)v(07) —u(a)v'(a) + u'(a)v(a) 1.11
elde edilir.(1.8) esitligi 0% dan a’ya integrallenirse
fo‘i(uLv —vlw)dt = (uv’ —u'v)|5+
=u(a)v'(a) — u'(a)v(a) —u(0t)v'(0*) + v’ (0M)v(0*) 1.12
yazilabilir ve gecis sartlar1 kullanilarak ve de 6y = 1 oldugu dikkate alinarak
u(07) = 5u(0%), u'(07) =3u'(0%)

v(07) = w(0%), v'(07) = v'(0%)
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esitlikleri yazilabilir. Bu esitlikleri (1.11) esitliginde yerine yazilirsa
f_o;(uLv —vlu)dt = (uv’ —u'v)|%,
=— %u’(0+)v(0+) + 5—1yu(0+)v'(0+) —u(a)v'(a) + u'(a)v(a) 1.13
bulunur. (1.12) ve (1.13) esitlikleri taraf tarafa toplanirsa
f_o;(uLv —vlw)dt + anJ,(uLv —vluw)dt =0
bulunur. Boylece ispat tamamlanir.
Teorem: (1.1)-(1.5) esitlikleri ile verilmis sinir-deger-gecis probleminin tiim 6zdegerleri reeldir.

ispat: Verilen sinir deger probleminin A 6zdegerine uygun 6zfonksiyonu u olsun. i, u’ nun ve u2, u?’
nin eslenigi olmak tizere (1.1)-(1.5) ve

—u"(t) + q(®O)u(t) = p?a(t) 1.14
u(—a) = —u(a) 1.15
u'(—a) = —u'(a) 1.16
u(0*) = 8u(07) 1.17
a'(0%) = yu'(07) 1.18
esitlikleri saglanir. (1.1) denklemi # ile (1.14) denklemi u ile carpilirsa
—u"u + q(t)ui = p?uu 1.19
—ull" + q(O)ull = p?uil 1.20

esitlikleri elde edilir. (1.19) ve (1.20) taraf tarafa ¢ikartilirsa
ut” —u'u = (u? — u?)udl 1.21
elde edilir ve uzt"” — u"u = (utt’ — u't)’ oldugundan
uu —uu) = — u?)ui .
(uit' —u'w) = (p? - u?) 1.22
yazilabilir. Bu son ifade -a’dan 0™ ‘a integrallenirse
f_o;(uﬁ’ —u'n)'dt = f_o;(uz — p?)uii dt
=10 0~ e
i’ —u'n)|%, = [, (u? — p?)uudt
u(0H)u'(07) —uw'(07)u(07) —u(—a)u'(—a) + u'(—a)u(—a)
= [0 (u? - uP)uudt 1.23
elde edilir. (1.2)-(1.3) ve (1.15)-(1.16) esitlikleri (1.23) de yerine yazilirsa
u(0)u'(07) —u'(07)u(07) —u(a)u'(a) + u'(a)u(a)
= [0 (v?ud — p?ut) dt 1.24
ifadesi elde edilir. Aym sekilde (1.22) ifadesi 07 ’dan a’ya integrallenirse
f0a+(uﬁ’ —u'n)' dt = foci(uz — u?)ui dt
(ua' —u'w)[§+ = foai(uz - P)uﬂ dt
u(a)i'(a) — u'(a)u(a) — u(0H)u'(0*) + v’ (0H)u(ot)
= [\ (u?uu — p?um) dt 1.25
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elde edilir. (1.4)-(1.5) ve (1.17)-(1.18) geg¢is sartlar1 kullanilarak
u(07) = %u(OJ’)
w(07) = %u'(OJ')
#(07) = %a(o’f)
w(07) =@ (0%)
esitlikleri yazilabilir. Bu esitlikler (1.24) de yerine yazilirsa
(0@ (0% =~/ (01 52(0%) ~ (@' () + u' (@)u(a)
= [0 (nPu@ — pPut) dt 1.26
elde edilir. (1.25) ile (1.26) taraf tarafa toplanirsa ve de §y = 1 oldugu g6z oniine alinirsa
0= (2 - W2)[f° uudt+ [, undt] 1.27

esitligini elde ederiz. u # 0 oldugundan dolay1 parantez igindeki ifade sifirdan farklidir. O halde
sonuncu esitlikten

u? = u?
elde edilir. Ispat bitti.

Teorem: (1.1)-(1.5) siir-deger-gegis probleminin iki farkli 2, ve u?2 dzdegerlerine uygun olan u,, ve
u, 6zfonksiyonlar1 H := L,[—a, 0]@®L,[0, a] Hilbert uzayinda ortogonaldirler. Yani;

0~ a
J Uy (Ou, ()dt + f Uy, (Du,(t)dt =0
—-a 0+

esitligi saglanir

2.BAZI YARDIMCI BASLANGIC DEGER PROBLEMLERI VE COZUMLERi
Teorem: VA€ C icin

—u"(x) + g()ulx) = Au(x) , x € [—a,0) 2.1
u(—a) =a” 2.2
u'(—a) =B~ 2.3

baslangig-deger probleminin bir tek 3, (x, 1)¢6ziimii bulunur ve bu ¢dziim her bir x € [—a, 0)
degeri i¢in A degiskenine gore biitiin kompleks diizlemde analitiktir. Vx € [—a, 0) i¢in 4
parametresinin tam fonksiyonudur.

Teorem: VA € C igin

—u"(x) + g()ulx) = u(x) , x € (0,qa] 2.4
u(0t,1) = 6x,(07, 1) 25
u'(07,1) =y’ (07,1) 2.6

baslangic—deger probleminin bir tek s, (x, 1) ¢dziimii bulunur ve bu ¢6ziim her bir x € (0, a]

degeri i¢in A degiskenine gore biitiin kompleks diizlemde analitiktir. Vx € (0,a] igin 4
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parametresinin tam fonksiyonudur.
Ispat: —u"(x) + g(@)ulx) = Au(x)
denklemi

u”(x) = (q(x) — Du(x)

bigiminde yazilsin. Bu ifade art arda iki defa integrallenirse
W (x) = [ (q(t) = Du(®)dt + Dy (A) , x € (0,d] 2.7
u(x) = [ ds [, (q(t) = Du(®)dt + Dy (Dx + D1 (A) , x € (0,a] 2.8
bulunur. (2.8) ifadesine Cauchy integral formiilii uygulanir ve diizenlenirse
u(x) = [ dt [(q(®) — Du(®)dt + Dy (D)x + Dy ()
yani
u(x) = [7(x = () — Dut)dt + Dy(Dx + Dy (A) 2.9
elde edilir. Dy(A) ve D;(A) degerlerini bulmak igin (2.5)-(2.6) baslangig sartlar1 (2.7)-(2.9)
ifadesinde yerine yazilirsa
u(0%) = D1(A) = 8x,(07,4)
w'(07) = Dy() = y3'1(07,2)
bulunur. Bu denklemlerden elde edilen Dy (1) ve D, (1) degerleri (2.9) esitliginde yerine yazilirsa
u(x) = [ (x = () — Du®)dt +yx'1(07,D)x + 8x,(07,4) 2.10

elde edilir. (2.10) integral denklemi (2.4)-(2.6) baslangi¢-deger problemi ile esdegerdir. Bu integral
denklemine ardisik yaklasimlar yontemi uygulanacaktir. Bunun i¢in 6nce

Un (6, ) = [ = )(q(t) = Doy Odt +uo(x,2)  m=12,... 211
ug(x, 1) = y»'1 (07, D)x + 6#,(07,2) 2.12

bigiminde tamimlanmis {u,,(x, 1)} fonksiyonlar dizisi olusturulsun. W > 0 igin |A] < W olsun. 0 <
x < aigin q(x) ve u(x) fonksiyonlar siirekli ve de sonlu gq(£0) limit degerleri mevcut oldugundan
lg(x)| <Y ve |ug(x)| < Z olacak bigimde Y > 0 ve Z > 0 sayilar1 mevcuttur. Bu durumda |u,,(x) —
Uyy—1(x)] ifadesini gdz 6niine alalim.

m =1 icin;
s () = uo ()| = | f (x — )@ (1) — Aup(D))dt|

< [ 1 = t]1q(®) = Alluo(0)ldt

< Jolx =t (g1 + 1D [ug(t)|dt

<=t (Y +W)Zdt = (Y + W)Z [ (x — t)dt

= (Y+W)Z[xt—§] [ = (Y + W)z [x? —X—;]

yani
fus (1) = up(x) | < (¥ + W)ZZ 213

elde edilir.

m = 2 i¢in;
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mxw—ﬂqan=|L?x—0«nom(w—Amu»dr—ﬁﬁx—nmu)—wude|
= | Jy r = 0(@(®) = Dy (&) = up(D))dt|
< Jy 1 = t]1q(®) = AJuy (£) — up()|dt
< 76— 0 (gl + 12D + W)z < de
< %fox(Y + W)2 Zt2(x — t)dt

2
= (YH;/) Z[X[t?x — 3] dt

_1 27"
=3 (Y +W)Z "
yani
4
luy () —ug(x) | < (Y + W)ZZZ—| 2.14
bulunur. m > 2 i¢in Tiimevarim yontemi kullanarak

x2m

U () — U1 () | S Y+ W) Z 2.15

2m)!

oldugu gésterilebilir. Bu durumda (2.11) bigiminde tanimlanmus {u,, (x, 1)} fonksiyonlar dizisi araciligi
ile olusturulan

o (%, ) + Y= (U (%, 1) = U1 (%, 1)) 2.16

serisi |A] < W sartiyla A ya gore x € (0, a] araligi lizerinde mutlak ve diizgiin yakinsaktir. Ayrica
{1 € C: || < W } bolgesinde (2.16) serisinin her bir terimi analitik oldugundan s, (x, 1) fonksiyonu da
analitik olur. Bu durumda (2.16) serisi x e gore diizgiin yakinsak ve {u,,(x, 1)} fonksiyonlar dizisinin
limiti serinin kismi toplamlar dizisinin limiti oldugundan (2.12) de m — oo i¢in limit almakla

16, ) = ug(x, ) + Yme1 (U (6, ) — U1 (%, 1)
= [ (= )(q(t) = D) sy (8, Ddt +y'1(07, Dx + 8x,(07,4) 217
esitligi elde edilir. Ayrica (2.11) ile tanimlanan {u,,(x, A)} fonksiyonlar dizisinin
Wi () = Wi (6,2) = [5(q(6) = D) {um1(8) — U (0)} dt
Um0 ) = U1 (6 ) = (@) = Dfum—1 (X)) — um—2(x)}

birinci ve ikinci tlirevleri mevcut oldugundan (2.17) serisi x degiskenine gore terim terim
diferansiyellenebilir ve de

15002 = Bmaa W (6, A) = u g (x, )]
= Ym=1{q(x) — 3 {1 (%) — Uy (%)}
= {q(x) — BHuo(x) + Xm=2{um—1(x) — (O}
w2 (x, 1) = {q(x) — Brx(x, 1) 2.18

esitligi saglanir. Bu sonug »,(x, A) nin ayn1 zamanda (2.4) denkleminin bir ¢6ziimii oldugunu gosterir.
Ispat bitti.

Teorem: VA € C igin
—u"(x) + g(x)u(x) = ulx) , x € (0,a] 2.19
u(a) = at 2.20
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u'(a) = p* 2.21
baslangic—deger probleminin bir tek g, (x, 1) ¢dziimii bulunur ve bu ¢6ziim her bir x € (0, a]
degeri i¢in A degiskenine gore biitiin kompleks diizlemde analitiktir. Vx € (0,a] i¢in 4
parametresinin tam fonksiyonudur.

Teorem: VA € C igin

—u"(x) + q()ulx) = u(x) |, X € [—a,0) 2.22
u(07,4) =0,(0%,2) 2.23
u(O:A):%ggm+J) 2.24

baslangi¢-deger probleminin bir tek o4 (x, 4) ¢6ziimii bulunur ve bu ¢6ziim her x € [—a, 0) degeri i¢in
A degiskenine gore biitiin kompleks diizlemde analitiktir. Vx € [—a,0) i¢in A parametresinin tam
fonksiyonudur.
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