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Gogiin beraberinde getirdigi zorluklara ek olarak gebelik ve dogum sonu
donemde artan sorumluluklar ve annelik roliine uyum siireci gogmen
annclerde anksiyete ve strese neden olabilmektedir. Gogle iligkili olan
stresdrler dogumdan sonra postpartum blues, postpartum depresyon.
posttravmatik stres ve psikoz gibi 6nemli psikopatolojik durumlara neden
olabilir. Ingiltere, Kanada, Avusturalya gibi geligmig tilkelerde dogum
orammin yaklagtk %20'sini, Amenka’da dogum orammnin yaklagik
%10’unu gé¢men kadinlann yaptidi dogumlar olusturmaktadir. Gogmen
olarak yasayan kadinlarin dogum sonunda psikolojik sikintilar yasama
oram diger yerli kadinlara gore iki kat daha fazla oldugu goriilmektedir.

In addition to the difficultics that migration brings, increasing
responsibilities during pregnancy and postpartum period and the proc
of adaptation to the role of mother can cause anxiety and stress in
immigrant mothers. Stressors associated with migration may cause
important psychopathological conditions such as postpartum blues,
postpartum depression, posttraumatic stress and psychosis after birth. In
dc\'eln[)ed countries such as FEngland, Canada and Australia
approximately 20% of the birth rate and 10% of the birth rate in the USA
are the births of immigrant women. It is seen that the rate of experiencing
psychological problems at the end of the birth of immigrant women is tw
times higher than that of other native women.
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Milletimizin Igin Canindan Gegen Aziz Sehitlerimizin Ruhuna ve Canindan Bir Pargasini
Vatanimiza Kurban Veren Gazilerime Sonsuz Sevgi, Minnet Ve Saygilarla
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IMPORTANT, PLEASE READ CAREFULLY
e  To be able to make a meeting online, login via https://zoom.us/joinsite, enter ID instead of “Meeting
ID
or Personal Link Name” and solidify the session.
The presentation will have 15 minutes(including questions and answers).
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.
Speakers must be connected to the session 10 minutes beforethe presentation time.
All congress participants can connect live and listen to all sessions.
During the session, your camera should be turned on at least %70 of session period
Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.

TECHNICAL INFORMATION

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.

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

Before you login to Zoom please indicate your name surname and hall number,
exp.Hall-1, Shahla Tahirgizi

ONEMLI, DIKKATLE OKUYUNUZ LUTFEN

Kongremizde Yazim Kurallarina uygun gonderilmis ve bilim kurulundan gegen bildiriler i¢in online
(video konferans sistemi {izerinden) sunum imkani saglanmistir.

Sunumlar i¢in 15 dakika(soru ve cevaplar dahil) siire ayrilmistir.

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

Zoom uygulamasi iicretsizdir ve hesap olusturmaya gerek yoktur.

Zoom uygulamasi kaydolmadan kullanilabilir.

Uygulama tablet, telefon ve PC’lerde ¢alistyor.

Her oturumdaki sunucular, sunum saatinden 10 dk oncesindeoturuma baglanmig olmalar
gerekmektedir.

Tiim kongre katilimcilart canli baglanarak tiim oturumlari dinleyebilir.

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

VV VYVVY VY V

TEKNIK BILGILER

Bilgisayariizda mikrofon olduguna ve galistigina emin olun.

Zoom'da ekran paylagma 6zelligine kullanabilmelisiniz.

Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir

Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir

YV VYVYY

Zoom'a giris yaparken once liitfen adinizi, soyadinizi ve SALON numaranizi yaziniz
Ornek: Salon-1, Shahla Tahirgizi
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ANAS Conference Hall
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Demonstration of the video clip on
“Zafar Gunu” (Day of Victory in 2"! Karabakh
War)

SPEECHES:

Academician Ramiz MEHDIYEV

President of Azerbaijan National Academy of Sciences (ANAS)
PRESIDENT OF THE CONGRESS

Academician Arif HASHIMOV
First Vice-President of ANAS, Academician-Secretary of ANAS

Academician Irada HUSEYNOVA

Vice-President of ANAS
CHAIRMAN OF THE CONGRESS ORGANIZING BOARD

Dr. Mustafa Latif EMEK
President of IKSAD Institute
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Merve Yapici
Handan OZCAN

Egitim ve Arastirma
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Saglik Bilimleri
Universitesi

MOTHER-BABY BINDING IN IMMIGRANT
WOMEN

Pirana Isgandarova Imanova
Alamdar Charkaz Mammadov

Institute of Molecular
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Biotechnologies of ANAS

DIAGNOSIS OF CIRCULATING
CONCENTRATIONS OFHUMAN GROWTH
HORMONE (HGH) AND INSULIN-
LIKEGROWTH FACTOR (IGF) BEFORE THE
INFECTION WITH COVID-19 AND RISK OF
DEATH

Lala Rustamova
Farida Heydarova
Svetlana Farajova

Akif Gurbanov

Mehran Hamzayeva
Konul Alazova
A.E. Mirzayeva

Scientific Research
Institute of Medical
Prevention
named after V.Y.
Akhundov

SEASONALITY IN MORBIDITY
ASSOCIATED WITH COVID-19AMONG THE
POPULATION IN BAKU

Imanova Aynur

National Centre of
Oncology

THE INFLUENCE
OFBEHAVIORALFACTORS IN PATIENTS
WITH DIABETES MELLITUS AND
DEFINITION OFMENTAL STATUS
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Gulmira Nasirova
Razida .R.Kaziyeva
Ulviya Z. Nabizade

Isa. I. Isayev

National Center of
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BRACHYTHERAPY IN RADIATION
THERAPY FOR ESOPHAGEAL CANCER

Kamal Kazimov
Elcin Quliyev
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Isa Isayev
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National Center of
Oncology

VOLUMETRIC MODULATED ARC
THERAPY (VMAT) COMBINED WITH
GEMCITABIN FOR PANCREATIC CANCER

Safaraliyeva AR
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Hasanova N.N.

Azerbaijan Medical
University

SOME FEATURES OF THE REPRODUCTIVE
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KHACHMAZ ECONOMIC REGION

Aliyeva Shovkat

National Center of
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EPIDEMIOLOGICAL CHARACTERISTICS OF
TRIPLE-NEGATIVE BREASTCANCER IN
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Ozden Tandogan
Umran Oskay

Hali¢ Universitesi
Istanbul Universitesi

THE EFFECT OF REBOZO TECHNIQUE
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Imanov E.A.
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University

METHODS TO INCREASE
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THE INFLAMMATORY DISEASESOF
PERIODONTIUM IN CHILDREN

Shadlinskaya R. V.
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University
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National Center of
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NEOADJUVANT RADIOTHERAPY FOR
PATIENTS WITH RECTAL CANCER USING
IMRT
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M. YOUNUS BHAT

Department of
Mathematical Sciences,
Islamic University of
Science and Technology
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THE ALGEBRA OF 2D GABOR
QUATERNIONIC OFFSET LINEAR
CANONICAL TRANSFORM AND
UNCERTAINTY PRINCIPLES

Huseyn OSMAN
Mehmet UGURLU
Murad MUKHTAROV
Oguz AKPOLAT
Ali imran VAIZOGULLAR
Abdul Jabbar
CHAUDHARYD

Mugla Sitki Kogman
Universitesi

REMOVAL OF PHENOL USING POLYMER
COATED MAGNETIC NANOPARTICULAR
ACTIVATED CARBON

Veli B. Shakhmurov

Antalya Bilim
Universitesi

QUALITATIVE PROPERTIES OF
NONLOCAL ABSTRACT WAVE
EQUATIONS AND APPLICATIONS
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Department of Digital
Technologies and
Applied Informatics (of
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INSURANCE APPLICATION

Sona Gulizada

ANAS Dendroloji
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TOMOGRAPHIC ANALYSIS BY THE USE OF
ELECTRICAL IMPULSESFOR EXAMINING
THE STATE OF WELNESS THE
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Hayatem Hamal
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Tripoli University
Dogu Akdeniz
Universitesi

STATISTICAL APPROXIMATION FOR NEW
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Zehra Yiicedag

Dicle Universitesi

EXISTENCE NONTRIVIAL WEAK
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Zehra Yiicedag

Dicle Universitesi

EXISTENCE OF SOLUTIONS FOR
NONLOCAL PROBLEMS WITH VARIABLE
EXPONENT

Anara Babayeva
Emine Sonay Elgin
Esra Dibek
Merve Sezer Kiirkgii
Bekir Col

Mugla Sitki Kogman
Universitesi

INVESTIGATION OF ANTIMICROBIAL
EFFECTS OF THE EXTRACTS OBTAINED
FROM PROPOLIS SAMPLES COLLECTED

FROM RIZE AND ARTVIN REGIONS IN

TURKEY
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Veliyeva Giyafat Vaqif

Azorbaycan Tibb
Universiteti

PREVENTIVE IMMUNOMODULATORY
THERAPY OF DACRYOCYSTITIS OF
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DIFFERENTIATED APPROACH TO THE
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University
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Acad'n adini tasiyan
Cerrahi Bilim Merkezi

LONG-TERM RESULTS OF VARIOUS
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IN PATIENTS WITH NODULAR AND
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Gence Devlet
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INJURY OF
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Ulusal Spor Hekimligi ve
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NOSOCOMICAL INFECTIONS AND
SENSITIVITY TO ANTIBIOTICS IN
CHILDREN' CLINIC
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Mammadova Irada
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University

ASSESSMENT OF THE FUNCTIONAL
STATE OF THE KIDNEY AND VASCULAR
ENDOTELIUM IN CHRONIC KIDNEY
DISEASES

Masma Shahbazova

SYPHILIS POSITIVITY IN A UNIVERSITY

Nurullah Ciftci Selcuk Universitesi
Ugur ARSLAN HOSPITAL
. . .+ EPIGENETIC INSIGHT INTO THE ROLE OF
A. Hiiseynov Bakii Devlet Universitesi DNA METHYLATION IN CANCER

Mahbuba Veliyeva
Farah Madatli

Azerbaijan
Medical University

CREATION OF SOMEPHARMACEUTICAL
PRODUCTS ON THE BASIS OF LICORICE
(Glycyrrhiza L.) AND IMPLEMENTATION IN
THE NATIONAL INDUSTRIAL PARK
"BIYAN".

Tarlana Jafarova
Khatira Mirzayeva
Aybeniz Qojayeva

Khuraman Zeynalova

Azerbaijan
Medical University

INTESTINAL DYSBACTERIOSIS AS A
FACTOR IN PREGNANCY DISORDERS

Aliyeva S.E.

Azerbaijan
Medical University

PROBLEMS OF TREATMENT OF
DEPRESSION INCHILDREN WITH EPILEPSY

Anara Babayeva
Bekir Col
Esra Dibek
Merve Sezer Kiirkgii

Mugla Sitki Kogman
Universitesi

ARTIFICIAL HIGHER EXPRESSION OF
YJBO GENE CONFERS TOLERANCE
AGAINST EPETRABOROLE ANTIBIOTIC
INESCHERICHIA COLI

Azimov E.H.
Namazov A.E.
Qapagov F.M.

Azerbaijan Medical
Universitesi

COMPARATIVE ANALYSIS OF CLOSE
OUTCOMES OF TOTAL MESORECTAL
EXCISION IN MALIGNANT DERIVATIVES

Namazov A.E.
Azimov E.H.
Qapagov F.M.

Azerbaijan Medical
Universitesi

NERVE CONGESTION IN THE ABDOMINAL
AND PLEATED DUCTS OF THE FLAT
BOWEL SOME ASPECTS OF
SURGICALCLASSIFICATION




@

08.11.2021

Hall-6, Session-1

Baku Time

1100; 1330

©

ID: 854 8243 4224
Password: 020202

Ankara Time

1000 ; 1230

HEALTH SCIENCES

HEAD OF SESSION: Dr. Aynur Safiyeva; Dr. Namig Novruzov

AUTHOR(S)

ORGANISATION

TOPIC TITLE

Novruzov N.H.
Aliyev E.A.
Bayramov N.Y.

Azerbaijan Medical
University

PROGNOSTIC ACCURACY OF
THEEXTRACELLULAR HISTONES FOR
LIVER DYSFUNCTION AFTER

DONORHEPATECTOMY
Namazov AE

M?S;{ZQ%?M Averbaiian Medical IMPROVING RESULTS IN
Zevnalov BM o mearaity | RECONSTRUCTIVE SURGERY FOR LARGE
Aﬁyev T0 AND EXTREMELY LARGE WAR WOUNDS

Bayramov N.Y.

Bayramov N.Y.
Zeynalov S.M.
Namazov A.E
Zeynalov BM
Imanova SS
Mahmudov MG
Rustam AM

Azerbaijan Medical
University

LAPAROSCOPIC TREATMENT OF
HYDATID CYST OF THE SPLEEN

Bayramov N.Y.
Zeynalov S.M.
Namazov A.E.
Zeynalov N.A.
Zeynalov BM
Rustam AM
Gapagov FM

Azerbaijan Medical
University

LAPAROSCOPIC TREATMENT OF HEPATIC
HYDATID CYSTS

Shirinova Kh.
Hummatov A.

Azerbaijan Medical
University

VITAMIN D DEFICIENCY IN AUTOIMMUNE
THYROIDITIS

Imanova SS
Zeynalov BM

Azerbaijan Medical
University

THE ROLE DEFECOGRAPHY IN THE
DIAGNOSIS PROLAPSE OF THE RECTUM

9.C.0liyev
N.X.Oliyeva

Milli Onkologiya Markazi

CALCITONIN AS A TUMOR MARKER OF
MEDULLARY THYROID CARCINOMA

Ahmed Ouezgan
Said Adima
Aziz Maziri

El Hassan Mallil

Jamal Echaabi

Kazablanka Universitesi

NON-ISOTHERMAL RTM FILLING STAGE
COUPLED WITH CURING EFFECT

L.I. Rustamova
F.H. Heydarova
S.M. Farajova
A.1.Gurbanov
M.M.Hamzayeva
K.S. Alazova
A.E. Mirzayeva

Tibbi Onleme Bilimsel
Arastirma Enstitiisti

SEASONALITY IN MORBIDITY
ASSOCIATED WITH COVID-19 AMONG THE
POPULATION IN BAKU

Huseynova Gulgiz Agahasan

Azerbaycan Medikal
Universitesi

THE REGIONALLY FEATURES OF THE
LYMPHOID STRUCTURES OF THE
URINARY BLADDER
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TOPIC TITLE

Sattar Mammadzada
Famil Humbatov

Azerbaycan Milli
Himler Akademisi

EVALUATION OF WATER QUALITY OF SAMPLES
FROM KALBAJAR, AZERBAIJAN

APPLICATION OF “NONSTRAIN” HERNIOPLASTY

Agayev R.M. Azerbaijan Medical IN STRANGULATED
Jafarli R.E. University VENTRAL HERNIA WITH MONITORING OF INTRA-
ABDOMINAL PRESSURE
Jafarli R.E Aserbaiian Medical COMPARATIVE RESULTS OF "EARLY SURGERY"
Mamedov E.G Zeruan'{\"j‘grsiti ica AND "DELAYED SURGERY" FOR GUNSHOT
2 WOUNDS
MORPHOFUNCTIONAL AND STRUCTURAL
Jafarli R.E Azerbaijan Medical ORGANIZATION OF STEM
£ University CELLTRANSPLANTATION IN THE TREATMENT OF
LIVER CIRRHOSIS
Mamedov A.A. Aserbaiian Medical EXCESS BACTERIAL GROWTH IN THE SMALL
Jafarli R.E. Zeruan'{fj:rsite Ical§ INTESTINE DURING ENDOSCOPIC TREATMENT OF
Malikova S.A. y PATIENT WITH ACUTE BILIARY PANCREATITIS
THE TIMING OF LAPAROSCOPIC
Mamedov A.A. rverbaiian Medical CHOLECYSTECTOMY AFTER ENDOSCOPIC
Jafarli R.E. Zeruar:{\"jgrsié ical ! RETROGRADECHOLANGIOPANCREATICOGRAPHY
Malikova S.A. IN CHOLELITHIASIS AND

CHOLEDOCHOLITIASIS

Tarana M.Javadova

Kardiyoloji Enstitiisti

RESULTS OF THE COMBINED USE OF
PERCUTANEOUS CORONARY INTERVENTION
AND DRUG REVASCULARIZATION IN PATIENTS
WITH CORONARY ARTERY DISEASE WORKING IN
ENVIRONMENTALLY CHALLENGING CONDITIONS

VELIYEVA M.N.

Azerbaijan Medical
University

LYMPHATIC DRUGS OF LICORICE IN THE
TREATMENT OF COVID-19 INFECTION

Farkhadzade K.B.
Vatanxa S.S.

Azerbaycan, Ulusal
Onkoloji Merkezi

POSSIBILITIES OF X-RAY MAMOGRAPHY IN THE
EARLY DIAGNOSIS OF NON-PALPABLE
MALIGNANT TUMORS OF THE MAMMARY
GLANDS.




@

08.11.2021
Hall-2, Session-2

Baku Time

1400 ; 1630

©

Ankara Time

1300 : 1530

ID: 854 8243 4224
Password: 020202

AGRICULTURAL SCIENCES
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Cristina Dias
Carla Santos

University of Lisbon

METHODS FOR ADAPTABILITY AND
STABILITY ANALYSIS IN DURUM WHEAT
CULTIVARS

Uzma Ayaz

The University of Poonch
Rawalakot

GENETIC VARIABILITY, ASSOCIATION
AND DIVERSITY STUDY AMONG THE
SUNFLOWER GENOTYPES AT SEEDLING
STAGE BASED ON DIFFERENT MORPHO-
PHYSIOLOGICAL PARAMETERS UNDER
POLYETHYLENE GLYCOL INDUCED
STRESS

Garib Mammadov
Akif Aghbabali

Azerbaijan National
Academy of Sciences
Baku State University

BASIC PRINCIPLES OF AGROECOLOGICAL
ZONING IN THE LIBERATED TERRITORIES
OF AZERBAIJAN

Maharram Babayev
Firoza Ramazanova

Azerbaycan Milli Ilimler
Akademisi

THE INFLUENCE OF AGRICULTURAL USE
OF SOILS OF THE DRY SUBTROPICAL
ZONE ON ITS MORPHOLOGICAL
PROPERTIES

A.A. Bayramov
A.B. Pashaev
E.N. Sabziev

M.M. Tatur
Aleksandr Konikov

ANAS Control Systems
Institute
Belarusian State
University

MODEL OF NAVIGATION AND CONTROL
OF UNMANNED GROUND VEHICLES USED
IN AGRICULTURE

A.F.Gadjieva
1.VV.Huseynova

Genetic Resources
Institute, ANAS

PECULIZARITIES OF SYNTHSIS OF DNA AS
METHOD OF EVALUATION OFGENE FUND
OF FRUIT AND BERRY CROPS ON
ABSHERON PENINSULAR

Y.S. Khidirova
Huseynzadeh Z.N.

ANAS Institute of Genetic
Resources

STUDY OF PISTACHIO (PISTACIAVERAL.)
IN ABSHERON CONDITIONS

Vusala Isagova
Naila Orujova
Rafiga Babayeva

Bilim insani
Azerbaycan Ulusal
Ilimler Akademisi

ACTIVITY OF INVERTASE FERMENT IN
IRRIGATED MEADOW-GREY SOILS

Zumrud Mammadova
Gullu Aliyeva

ANAS, Institute of
Dendrology
Azerbaycan Milli [limler
Akademisi

STUDY OF MORPHOLOGICAL
POLYMORPHISM IN THE LEAVES OF
CAUCASIAN OAK (QUERCUS
MACRANTHERA SUBSP. SYSPIRENCIS
(K.KOCH) MENITSKY)
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TOPIC TITLE

Y. |. Rustamov
Sh.S.Askerova

Institute of Soil Science
and Agrochemistry of
ANAS

DETERMINATION OF SOIL FERTILITY
BASED ON A STATIC ASSESSMENT

Turkan Hasanova Allahverdi

Institute of Soil Science
and Agrochemistry of
ANAS

BIOLOGICAL DIAGNOSTICS IN
AGROECOLOGY (ON GRAY-BROWN SOILS
OF GOYCHAY REGION, AZERBAIJAN)

Naila Orujova
Gunay Mammadova
Rahila Sadiqova

Institute of Soil Science
and Agrochemistry of
ANAS

BIOLOGICAL ESTIMATED OF IRRIGATED
SOILS OF SUBTROPICAL ZONE USED
UNDER VEGETABLE CULTURES

Zeynal Akparov
Xanbala Pycramon

ANAS Genetik Kaynaklar

CREATION OF NEW VARIETIES OF
DURABLE WHEAT (T. durum Desf.) FOR THE

Mehrac Abbasov Enstitiisii
Abidin Abdullayev KARABAKH REGION
T.Gadjiev Averbaiian Nationl THE REGULARITY OF SOLUTIONS
Y Rustamov Aé:\g e";‘;{/""gf si‘ié%'éi‘s DEGENERATE NONLINEAR ELLIPTIC
T.Maharramova EQUATIONS
Asadova N.Q. A;‘Zﬁ';;feaﬁ:t‘%?]yal THE PECTIN CONTENT OF PRUNELLA
) VULGARIS L.

Mustafayeva L.A.

Academy of Sciences

Ibragimov Aliyar
Nabiyeva Fatmakhanum
Khalid
Huseynova Ilhama Mehraj

Institute Dendrology of

the NationalAcademy of

Sciences of the Republic
of Azerbaijan

NEW AND RARE PLANTS OF KARABAKH
FLORA

Ulas UGUZ
Aykut GUVENSEN

Ege Universitesi

CONCENTRATIONS OF DOMINANT
AIRBORNE POLLEN IN IZMIR CITY,
TURKEY (2020)

Yegana Manafova

ANAS Toprak Bilimi ve
Agrokimya Enstitiisii

CHANGE OF STRUCTURAL-AQGGREGAE
COMPOSITION OF GREY- BROWN SOILS
DEPENDING OF VERTICAL ZONING

Milena Nikolova
Genadi Gavrilov
Anna Gavrilova
Elina Yankova-Tsvetkova
Strahil Berkov

Bulgarian Academy of
Sciences

METHANOLIC EXTRACT OF SATUREJA
KITAIBELLI AS INHIBITOR ON SEED
GERMINATION
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AUTHOR(S)

ORGANISATION

TOPIC TITLE

Kenul Tagieva
Ulker Ibrahimova
Ibrahim Azizov

Institute of Molecular
Biology and
Biotechnologies of ANAS

EFFECT OF NACI ON PHYSIOLOGICAL
CHARACTERISTICS OF MAIZE (Zea
mays L.) GENOTYPES

Bengii TURKYILMAZ UNAL
Hiiseyin TURKER
Miinir OZTURK

Nigde Omer Halisdemir
Universitesi
Ege Universitesi

EX-SITU CONSERVATION OF ENDEMIC
SALVIA SPECIES BY MICROPROPAGATION
TECHNIQUE

Samira Mahammadrahim
Rustamova
Gulnar Rizvan Abdullayeva
Irada Mammad Huseynova

Azerbaycan Milli
Akademisi

ISOLATION AND IN-SILICO
CHARACTERIZATION OF DREB GENE
FROM GENOME DONOR SPECIES OF
WHEAT FOUND IN AZERBAIJAN

.M. Huseynova
S.T. Mirzayeva

Institute of Molecular
Biology &
Biotechnologies of ANAS

SEROLOGICAL AND MOLECULAR
IDENTIFICATION OF TOMATO YELLOW
LEAF CURL VIRUS IN AZERBAIJAN

Zarintaj R. Rustamova
Najaf A. Museibli
Nurmammad Sh. Mustafayev
Irada M. Huseynova

Molekiiler Biyoloji ve
Biyoteknoloji Enstitiisti
Arkeoloji, Etnografya ve
Antropoloji Enstitiisii

SOME ARCHEOBIOLOGICAL MATERIALS
OF THE LATE BRONZE-EARLY IRON AGE
FROM THE TERRITORY OF AZERBAIJAN

T.Y. Isgandarova
S.M. Rustamova
I.M. Huseynova

Azerbaycan
Ulusal Bilimler
Akademisi

EVALUATION OF FLAG LEAF
SENESCENCE BASED ON CELL
MEMBRANE STABILITY UNDER DROUGHT

L.M. Aydinli
D.R. Aliyeva
I.M. Huseynova

Institute of Molecular
Biology and
Biotechnologies
of ANAS

PHOTOSYNTHETIC GAS EXCHANGE
PARAMETERS IN LEAVES OF BREAD
WHEAT VARIETIESEXPOSED TO
DROUGHT AND REWATERING

Vusala Badalova
Zumrud Mammadova

ANAS, Dendroloji
Enstitiisti

EVALUATION OF MEDICINAL AND
NUTRITIONAL IMPORTANCE OF THE
TROPICAL MARACUA FRUITS

Jamala R. Orujova

ANAS Molekiiler Biyoloji
ve Biyoteknoloji
Enstitiisii

EFFECT OF GAMMA RADIATION ON
GRAIN QUALITY INDICES OF A BREAD
WHEAT (Triticum aestivum L.) GENOTYPE

NURLU 99

Mayakhanim Khanishova
Ibrahim Azizov

ANAS Molekiiler Biyoloji
ve Biyoteknoloji
Enstitiisii

COMPARATIVE EVALUATION OF SOME
PHYSIOLOGICALCHARACTERISTICS AND
PRODUCTIVITY ELEMENTS IN THE
SECOND GENERATION HYBRIDS AND
PARENTAL FORMS OF WHEAT VARIETIES
EXPOSED TO NACL
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HEAD OF SESSION: Prof.Dr. Salim Newaz Kazi;
Prof.Dr. Yashar Feyziyev

AUTHOR(S)

ORGANISATION

TOPIC TITLE

Unsal AYBEK
Liitfii NAMLI

Tokat Gaziosmanpasa
Universitesi
Ondokuz Mays
Universitesi

THE EFFECTS OF DETERMINED DECISION
VARIABLES ON SOLID OXIDE FUEL CELL
PERFORMANCE AND EXERGETIC
OPTIMIZATION BY GENETIC ALGORITHM
METHOD

Sayiter YILDIZ

Can Biilent KARAKUS

Sivas Cumhuriyet
Universitesi

LIFE CYCLE ASSESSMENT AND
APPLICATION AREAS

Sayiter YILDIZ

Can Biilent KARAKUS

Sivas Cumhuriyet
Universitesi

INVESTIGATION OF THE RELATIONSHIP
BETWEEN GEOMORPHOLOGICAL
UNITS AND LAND USE IN SIVAS CITY
CENTER AND ITS CLOSE SURROUNDINGS

Ismail KILIC

Kirklareli Universitesi

PROBLEMS IN PRODUCTION OF ROLLER
COMPACTED CONCRETE SAMPLE IN
LABORATORY CONDITIONS

Hilala Jafarova
Rovshan Aliyev

Department of Digital
Technologies and
Applied Informatics (of
UNEC)
dept. of Operation
Research
and Probability Theory
(of BSU)

THE PERTURBED MARKOV RANDOM
WALKDESCRIBED BY THE
AUTOREGRESSIVEPROCESS AR(1) WITH
INSURANCEAPPLICATION

Kinga Korniejenko

Cracow Universitesi

FRACTURE BEHAVIOUR OF LONG FIBER
REINFORCED GEOPOLYMERCOMPOSITES

Fathi Ghezal

Laboratoire N-corps
&amp; Structure de la
Matiére : LNCSM Ecole
Normale Supérieure
Kouba
Corresponding author

NEW BUFFER LAYER FOR CISe THIN FILM
SOLAR CELLS

Rabie SAIFI

Batna Universitesi

EKF BASED SPEED SENSORLESS DIRECT
TORQUE CONTROL SYSTEM FOR IMS

Rabie SAIFI

Batna Universitesi

DIRECT TORQUE CONTROL FOR
INDUCTION MOTOR DRIVES USING
AMPLITUDE AND ANGLE OF THE STATOR
FLUX CONTROL
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HEAD OF SESSION: Prof.Dr. Tofig Allahverdiyev;
Prof.Dr. Vilayet Abdiyev

AUTHOR(S)

ORGANISATION

TOPIC TITLE

ROUAG FAIZA
FERHATI HABIBA
DJEMLI SAMIR

Badji Mokhtar
Universitesi

RENAL STUDY OF THE EFFECT OF
FENUGREEK IN RATS

Garayev Sadig Gurban

Central Botanical
Garden of ANAS

BOTANICAL AND GEOGRAPHICAL
ANALYSIS OF MESOTHERMIC RELICTS OF
TURGAI FLORA OF AZERBAIJAN

Hajiyeva llaha Nazar

Ganja Branch of the
Azerbaijan National
Academy of Sciences

EFFECTS OF SALT STRESS ON
PHOTOSYNTHESIS PARAMETERS OF
SOME (BETA VULGARIS L.) VARIETIES

Esra Kog¢
Belgizar Karayigit

Ankara Universitesi

NITRATE CONTENT IN ROOTS OF
RESISTANT AND SUSCEPTIBLE PEPPER
(Capsicum annuum L.) CULTIVARS
INFECTED BY Phytophthora capsici L.

Ilayda Sezin YALCINKAYA
Leyla ACIK
Giilnihal Kulaksiz-ERKMEN
Onur AKTAN

Gazi Universitesi
Hacettepe Universitesi

BIOLOGICAL ACTIVITY OF PLANT ROOT
EXTRACTS FROM ROSA CANINA L.

Mahira Mammedova
Ulviyya Mahyaddinova
Vusala Jafarova

Molekiiler Biyoloji ve
Biyoteknoloji Enstitiisii
ANAS

FEATURES OF IN VITRO CALLUS TYPES
AND THEIR APPLICATION IN CELL
SELECTION

Vilayet Abdiyev
Sevinj Ismayilova
Nigar Aliyeva
Boyukkhanim Jafarzadeh

Baku State University

THE INFLUENCE OF SALICYLIC ACID ON
THE ABSORPTION OF OXYGEN INTHE
WHEAT SPROUT ROOTS

Tofig Garagezov
Mahira Mammedova
Gunay Ismayilova

Molekiiler Biyoloji ve
Biyoteknoloji Enstitiisii
ANAS

MODEL SYSTEMS OF GRADIENT
AGAROPONICS AND PROSPECTS OF THEIR

APPLICATION
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TOPIC TITLE

Aygun Sadigova

ANAS

Institute of Molecular

Molekiiler Biyoloji ve
Biyoteknoloji Enstitiisii

FEATURES OF CULTIVATION OF THE
SHIRVAN-SHAHI GRAPE VARIETY
DURING MICROPROPAGATION

Nahida Aliyeva
Zibeyda Hajiyeva
Saftar Stileymanov

Turana Arzu Hasanova

Biology and
Biotechnologies,
Azerbaijan National
Academy ofSciences

Genetic Resources

EFFECTS OF HIGH SALT
CONCENTRATIONS ON
FUNCTIONALCHARACTERISTICS OF
MAIZECHLOROPLASTS

Almas Israfil Asadova
Afat Mammadova

Institute of Azerbaijan
National Academy of
Sciences

Institute of Molecular

EVALUATION OF DISEASE RESISTANCE
AND GENETIC VARIATION IN
THECOMMON BEAN (PHASEOLUS
VULGARIS L.) COLLECTION

Gurbanova Ulduza

Musayeva S.V.

Biology &
Biotechnologies,
Azerbaijan National
Academy of Sciences

ACTIVITIES OF C4-PHOTOSYNTHETIC
ENZYMES IN BREAD WHEAT GENOTYPES

Babayev H.G.
Guliyev N.M.

Ersin YUCEL

Molekiiler Biyoloji ve
Biyoteknoloji Enstitiisii,
ANAS

COMPARATIVE STUDY OF SUBCELLULAR

DISTRIBUTION OF THE OXALOACETATE
DECARBOXYLASE ACTIVITY IN

CHICKPEA AND MAIZE LEAVES

Khalil Kasumov

Eskf5ehir Teknik
Universitesi

Botanik ANAS Enstitiisti,

DETERMINATION AND CONSERVATION
OF FOREST FRUIT GENE RESOURCES OF
CENTRAL ANATOLIA

Ali lkram

Hiicre Biyofizigi
Devlet Koleji

THE PREPARATION AGAINST VIRAL,
BACTERIAL AND FUNGI INFECTION

Farhan Saeed
Muhammad Afzaal

Gunay Zakiyeva

Universitesi Yasam
Bilimleri Fakiiltesi Gida
Bilimleri Boliimii,
Faysalabad, Pakistan

Institute of Molecular

NUTRITIONAL COMPOSITION AND

BIOACTIVE MOIETIES OF CARROT BY-

PRODUCT WITH SPECIAL REFERENCE TO
ITS HEALTH PERSPECTIVES

Fadime Demirel
Tarlan Mamedov

Biology and
Biotechnologies of ANAS

Akdeniz Universitesi

CLONING AND GENE EXPRESSION OF
PHOSPHOGLYCOLATE PHOSPHATASE

GENES FROM EUKARYOTE GREEN ALGAE

CHLAMYDOMONAS REINHARDTII
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HEAD OF SESSION: Prof.Dr. Amin Ismayilov; Dr. Samira Bagirova

AUTHOR(S)

ORGANISATION

TOPIC TITLE

Rauf Lutfali Sultanov
Vusala Elkhan Hajiyeva

Azerbaijan State
Pedagogical University

ORGANIZATION OF WORK IN THE
PROCESS OF COHERENT TEACHING OF
BIOLOGY AND GEOGRAPHY

Ismayilov Amin Ismayil
Babayev Maharram Pirverdi
Huseynova Sultan Maharram

ANAS Toprak Bilimi ve
Tarim Kimyast Enstitiisii

CREATION OF A DIGITAL SOIL MAP OF
AZERBAIJAN (1: 500,000) USING
GEOINFORMATION TECHNOLOGIES

LEILA GASIMOVA

ANAS Toprak Bilimleri
ve Tarimsal Kimya
Enstitiisti

URBAN SOILS AND SOIL POLLUTION BY
THE EXAMPLE OF BAKU

Musayeva S.E.

Azorbaycan Tibb
Universitesi

SEARCH AND DEVELOPMENT OF PLANT
ORIGIN PRODUCTS BASED ON NATURAL
RAW MATERIALS OF THE KARABAKH

Tofig Sadig Mammadov
Samira Behbud Bagirova
Minara Yunis Hasanova

ANAS Dendroloji
Enstitiisii

BIODIDIVERSITY GREAT KARABAKH
TERRITORY OF THE SMALL CAUCASUS

A.A.Garibov
J.A.Naghiyev
B.F.Ahmadov
N.N.lIlyasov
N.N.Abbaszade
A.B.Hajiyev
P.M.Hasanzade

Ulusal Niikleer
Arastirma Merkezi

RESULTS OF PRELIMINARY
RADIOLOGICAL SURVEYS OF THE
LIBERATED TERRITORIES

ATYPICAL TUMULUS STUDY USING

Tekin Yeken Kocaeli Universitesi GEOELECTRIC METHODS FOR
ARCHAEOGEOPHYSICS

A.A.Garibov

J.A.Naghiyev RADIOLOGICAL RESULTS OF HYPER
V.M.Abbasov Ulusal Niikleer THERMAL WATER SOURCES IN
A.J.Mikayilova Arastirma Merkezi

Y KALBAJAR
A.B.Hajiyev

B.F.Ahmadov
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HEAD OF SESSION: Prof.Dr. Parvin Mammadova,
Koniil Qahromanova

AUTHOR(S)

ORGANISATION

TOPIC TITLE

Rashad Ibragimov

Azerbaijan Medical
University

THE INFLUENCE OF HEAVY METALS
SALTS MIXTURE ON
BEHAVIORALREACTIONS IN
EXPERIMENTAL ATHEROSCLEROSIS

Mahbuba Velieva
Rashad Ibragimov

Azerbaijan Medical
University

INFLUENCE OF A COMPLEX PLANT
ANTITOXICANT ON HEMATOLOGICAL
INDICATORS AT POISONING WITH HEAVY
METAL SALTS

Amanullayeva G.I.
Bayramova Z.E.
Mirzalizade U.A.

Azerbaycan Devlet Petrol
ve Sanayi Universitesi

OBTAINING OF GYPSUM WASTE BASED
FERTILIZERS

Elshan Asadov
Oktay Tagiev
Gulcahan Hadjieva

ANAS Fizik Enstitiisii

INVESTIGATION OF LUMINESCENCE OF
Ca(AlxGal-x)2S4:Eu2+SOLID
SOLUTIONS

Jafarova S.H.
Guliyeva R.T.

Biyofizik Enstitiisii NAS
Azerbaycan

THE EFFECT OF HEAVY METALS ON
ENZYME SYSTEMS THAT ENSURE THE
PRODUCTIVITY OF AGRICULTURAL
CROPS

Fatma Kazimova
Gulcahan Hadjieva
Tamasha Ibrahimova

ANAS Fizik Enstitisti

TEMPERATURE EFFECT ON THE
PHOTOLUMINESCENCEINTENSITY IN
EuGa2 S 4 AND EuGa 2 S 4 :Er 3+

K.R.Qahramanova
P.S.Mommoadova
A.E.Almommodova
G.A.Mommadova

AMEA akademik
O.Quliyev adina
Asqarlar Kimyast
Institutu

PURIFICATION OF SEAWATER FROM
PETROLEUM CARBONS WITH
THEPARTICIPATION OF
MICROORGANISMS AND ADSORBENTS

Konul ABDULLAYEVA

Azerbaijan State
University

ETYMOLOGY OF AZERBAIJANI
OYKONYMS

Aygiin Almammadova

Koniil Qahromanova

Minaxanim Musayeva

AMEA Asqarlar Kimyas:
Institutu

THE INFLUENCE OF THE ENVIRONMENT
ON THE DEVELOPMENT OF
MICROORGANISMS IN PETROLEUM
PRODUCTS
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AUTHOR(S)
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Garibova K.A. University

Azerbaijan Medical

IMPACT OF HOTLINE SYSTEM ON

GLYCOHEMOGLOBIN VALUEIN PATIENTS

WITH TYPE 2 DIABETES, WHICH IS
ACCOMPANIED BY ARTERIAL
HYPERTENSION

Vatankha Suzan

Aliyev Elnur Oncology

National Center of

RADIOLOGY VISUALIZATION OF GIANT
CELL TUMOR AFTER RADIOTHERAPY

Isayeva Semra

N.F.Muradov
F.J. Hasanov
K.N.Namazova
A.A.Aslanov
F.S.Janiyev
G.A.Karimov
R.1.Guliyev

Acad'in adin tasiyan
Cerrahi Bilim Merkezi

ROLE OF ANESTHESIOLOGISTS -
REANIMATORS IN PROVIDING MEDICAL
CARE TO WOUNDED IN THE FRONT - LINE
HOSPITAL.

Askerov N.M.

Quliyeva N.H.

Kerimova S.R
Nasirli A.A.

National Center of
Oncology of the Ministry

ASTHENIC SYNDROME AS AN INDICATOR
OF THE QUALITY OF LIFE OF CANCER
PATIENTS

Damla Nur PARILTI
Siiheyla Pmar CELIK
Leyla ACIK
Mehmet Mubhittin YALCIN
[lhan YETKIN
Eldeniz YUNUSOV

Gazi Universitesi

EVALUATION OF rs61330082 AND rs2058539
SNPs IN NAMPT GENE FOR TYPE 2
DIABETES PATIENTS

Sevda Katibli
Leyla Mehdizada

Azerbaijan Medical
University

STUDY OF DEPRESSION, ANXIETY AND
STRESS TOLARANCE IN CHRONIC
GYNECOLOGICAL PATIENTS

Shalala Aliyeva

Yegana Jafarova Center

National Oncology

EPIDEMIOLOGYCAL CHARACTERISTICS
OF CHILDHOOD CANCER IN SUMGAYIT
CITY

THE RISK MODELS OF EARLY

Adil Geybulla
Adalat Rustam

Azerbaijan Medical
Universitesi

POSTOPERATIVE COMPLICATIONS IN
ESOPHAGOPLASTY FOR CANCER
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HEAD OF SESSION: Assoc. Prof.Dr. Ozlem CINAR OZDEMIR;
Prof. Dr. Arif Mehdiyev

AUTHOR(S) ORGANISATION TOPIC TITLE
Ozlem CINAR OZDEMIR Izmir Democracy EXAMINATION OF ANXIETY LEVELS
Kiibra OZONAY University ACCORDING TO COPD STAGES

Arif Mir Jalal oglu Pashayev
Garay Chingiz oglu Garaybayli

Arif Mammad oglu
Mammadov

Agil Khosrov oglu Aliyev
Aygun Mirdamat gizi Jafarova

Azerbaijan National

Aviation Academy

Azerbaijan Medical
University

THE HUMAN FACTOR IN AVIATION

Shahla Guliyeva
Arif Mekhtiev

Nakhchivan State
University
Academician Abdulla
Garayev Institute of
Physiology of ANAS

CHANGES OF DIHYDROPYRIMIDINASE-

RELATED PROTEIN 2 IN THE SALIVAAND

ITS NATURAL AUTOANTIBODIES IN THE
SERUM OF HUMANS INANXIETY

Nargiz Bayramova
Nargiz Sultanova

AMEA Molekulyar
Biologiya va
Biotexnologiyalar
Institutu

STUDY OF THE LEVEL OF SECONDARY
METABOLITES INDUCED BY GLRAV-3
VIRUS IN GRAPE LEAVES

Maya Sultanli

Institute of Physiology
named after academician
Abdulla
Qarayev,Azerbaijan
National Academy of
Sciences

ULTRA-STRUCTURAL MODIFICATIONS of
GLIA- CAPILLARY CONTACTS IN THE
ORBITOFRONTAL CORTEX OF THE WHITE
LABORATORY RATS IN THE
BACKGROUND OF FOOD PROTEIN
DEFICIENCY AFTER SHARP
VOICEIRRITATION

Mouad Bellahkim
Ahmed Ouezgan
Youssef Benbouras
Aziz Maziri
El Hassan Mallil
Jamal Echaabi

Kazablanka University

EXPERIMENTAL EFFECT OF STACKING
SEQUENCES AND SUPPORT SPAN ON
DELAMINATION DAMAGE OF
GRAPHITE/EPOXY WOVEN LAMINATE
UNDER A THREE-POINT BENDING TEST
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HEAD OF SESSION: Prof. Dr. Panah Muradov; Aydan Zeynalova

AUTHOR(S)

ORGANISATION

TOPIC TITLE

Z.P. Mustafayeva

Genetic Resources
Institute of ANAS

STUDY OF SOME INTRODUCED VARIETIES
OF POMEGRANATE IN AZERBAIJAN

Rakida Amina Marfat

ANAS Institute of Genetic
Resources

ASSESSMENT OF VARIABILITY IN
MORPHOLOGICAL AND POMOLOGICAL
CHARACTERS OF APRICOT GERMPLASM
OF NAKHCHIVAN, AZERBAIJAN

Nilufar Mubariz Safarova
Javanshir Isa Isayev

Azerbaijan Medical
University

MICROSCOPIC STUDY OF THE PLANT
CAMPANULA SAXIFRAGA

K.V. Asadova

Genetic Resources
Institute of ANAS

FORAGE PLANTS OF KARABAKH

Abdiyeva R.T.
Ibrahimova A.G.
Asadova K.K.

Institute of Botany,
Azerbaijan National
Academy of Sciences

MODERN APPROACHES TO THE STUDY OF
THE ALIEN PLANTS INAZERBAIJAN

Safarova Parvin Etibar

Molekiiler Biyoloji ve
Biyoteknoloji Enstitiisii,
ANAS

EFFECT OF PH ON DELAYED EMISSION OF
CHLOROPHYLL IN PHOTOSYSTEM I

E.N. Novruzov
L.A. Mustafaeva
A.M. Zeynalova
A.M. Musayeva
R.M. Akhundova

AMEA Botanika Institutu

TAXONOMIC SPECTRUM,
BIOECOLOGICAL CHARACTERISTICS AND
PROSPECTS FOR THE USE OF LEAFY STEM

VEGETABLE PLANTS OF NAGORNO-
KARABAKH

Panah Z. Muradov
Konul F. Bakshaliyeva

ANAS Mikrobiyoloji
Enstitiisti

PRELIMINARY MYCOLOGICAL ANALYSIS
OF THE LANDS OF THE LIBERATED CITY
OF SHUSHA AND LACHIN CORRIDOR OF

AZERBAIJAN

Maharram Babayev
Naila Orujova
Gunel Asgarova

Institute of Soil Science
and Agrochemistry of
ANAS

RATIONALITY OF THE APPLICATION OF

CROP ROTATION SCHEMES IN FERTILITY

RESTORATION OF THE SOILS REMAINED
UNDER FLOOD WATER

Isgandarova Tunzala Hasan
gizi

Ganja State Universitesi

PROSPECTS OF PRODUCTION OF ORGANIC
AGRICULTURAL PRODUCT IN OUR
REPUBLIC

Aliyev Suliddin
Mammadova Aytan

Institute of soil Science
and Agrochemistry,
Azerbaijan National
Academy of Sciences

INFLUENCE OF THE COMPOSITION OF
RIVER WATER ON SOILFORMING
PROCESS (AS AN EXAMPLE OF THE BILNA
RIVER)
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AUTHOR(S)

ORGANISATION

TOPIC TITLE

Gasimova Gultakin Gasim

Gence Devlet
Universitesi

THE INVESTIGATION OF PLANT SOURCED
SUBSTANCES AND THECREATION
PERSPECTIVES OF NEW PHYTO
PREPARATIONS BASED ON THEIR
RESEARCH ACTIVITIES

Aladdin Gadimov
Sevda Tahirli
Sadagat Rasulova

ANAS Botani{f Enstitiisti
Bakii Devlet Universitesi
ANAS Botanik Enstitiisti

DETERMINATION OF NITRATREDUCTASE
ACTIVITY OF COW PEAS PLANT
WITH THE PARTICIPATION OF
TRICHODERMA LONGIBRACHIATUM IN
NaCl SALT

S.S.Gahramanov

ANAS Dendroloji
Enstitiisii

MODERN PHYTOSANITARY CONDITION
OF ABSHERON DENDROFLORA.

Ramiz Slokborov
Tofig Sadiqov
Mehriban Qafarova
Sonay Albaliyeva
Loman Mustafayeva
Giinay Siileymanova

Azerbaycan Milli Ilimler
Akademisi

BIOMORPHOLOGICAL CHARACTERISTICS,
PHOTOCHEMICAL COMPOSITION

AND MEDICAL IMPORTANCE OF THE

HYPERICUM PERFORATUM L. SPECIES

Elnara Salahova

ANAS Dendroloji
Enstitiisii

BIOLOGICAL CHARACTERISTICS AND
APPLICATION OF BERBERIS
NUMMULARIA BUNGE

Nuri V.Movsumova

ANAS Botanik Enstitiisti

ETHNOBOTANICAL CHARACTERISTICS
AND FEED QUALITY INDICATORS OF
FOOD PLANTS IN VETERINARY MEDICINE

Sayyara Ibadullayeva
Sona lbrahimli

ANAS Botanik Enstitiisti
Azerba}ican Devlet Tarim
Universitesi

ASSESSMENT OF GLYCYRRHIZA
URALENSIS FISCH EX DC POPULATIONS IN
LOWLAND KARABAKH

Giilnars S.Siroliyeva
Nuri V.Movsumova
Samirs F.Xudaverdiyeva
Soyyara C.Ibadullayeva

ANAS Botanik Enstitiisti

ETHNOBOTANICAL CHARACTERISTICS OF

POLYGONACEAE JUSS FAMILYIN THE

LESSER CAUCASUS (TARTAR, BARDA)
TERRITORY OF AZERBAIJAN

S.A.Zeynalova
S.C. Mustafayeva
S.0.Aghayeva

ANAS Botanik Enstitiisii

ESSENTIAL OIL-BEARING PLANTS OF THE

FAMILIES ASTERACEAE BERCHT. ET J.

PRESL, APIACEAE LINDL. AND

LAMIACEAE MARTINOV OF SOUTHERN

AND CENTRAL PARTS OF LITTLE
CAUCASUS
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NATURAL SCIENCES

HEAD OF SESSION: Dr. Ruhangiz Mammadova

AUTHOR(S) ORGANISATION TOPICTITLE
Naiba Mehdiveva SCIENTIFIC BASIS OF MEASURES FOR THE
Nigar MUI’S{'ﬂ ANAS Botanik Enstitiisti RESTORATION OF KARABAKH’S
g VEGETATION
. e HALOPHYTE PLANTS OF THE ABSHERON
Sh.N. MIRZAYEVA ANAS Botanik Enstitiisii PENINSULA
S.Q. Guliyeva ANAS Merkez Botanik HISTORY OF STUDY OF SOME TYPES OF
G.T. Mammadova Bahgesi ALCEA L

Ruhangiz Mammadova
Sevinc Mammadova
Gulshen Abdulaliyeva

ANAS Genetik Kaynaklar
Enstitiisti

IDENTIFICATION OF ADAPTIVE
INDUSTRIAL CROPS IN KARABAKH
EXPERIMENTAL STATION

Mahira Mammedova
Aytan Aliyeva

Molekiiler Biyoloji ve
Biyoteknoloji Enstitiisii
ANAS

GENOTYPIC VARIABILITY OF WHEAT
DURING SCREENING OF ITS RESISTANCE
TO HIGH TEMPERATURES

Nurhan BINGOL
Serap CANLI

Ankara Universitesi

THE EFFECT OF LEARNING NURSING
INFORMATICS ON PATIENT CARE

Serap CANLI
Nurhan BINGOL

Ankara Universitesi

WEARABLE TECHNOLOGIES FOR THE
ELDERLY

S.R.Hasanov
G.A.Huseynzade
Ch.T.Namazova
A.A Isgenderova
B.Sh. Moghanloo

Azerbaycan Milli Ilimler
Akademisi

PROSPECTS FOR THE DEVELOPMENT OF
VEGETABLE GROWING IN THE
LIBERATED TERRITORIES

T.1.Allahverdiyev

Molekiiler Biyoloji ve
Biyoteknoloji Enstitiisii,
ANAS

IMPROVEMENT OF THE WHEAT
TOLERANCE TO DROUGHT AND HEAT

Asadova Almas

Azerbaycan Ulusal
Bilimler Akademisi

PROBLEMS AND PROSPECTS OF THE
SELECTION OF LEGUMES IN KARABAKH
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HEAD OF SESSION: Prof. Dr. Ulduz Hashimova

AUTHOR(S)

ORGANISATION

TOPIC TITLE

Sultanova G.G.
Kasumov Kh.M.

Azerbaycan Milli Ilimler
Akademisi

BIOLOGICAL ACTIVITY OF PA AND THEIR
DERIVATIVES ON CLONOGENIC CELL
CULTURES, ASCITE CELLS AND RED BLOOD
CELLS

Ulduz Hashimova
Azad Ahmadov
Khatira Safikhanova
Aliya Gaysina
Madina Abdullayeva
Narmin Mammadova

Azerbaycan Milli flimler
Akademisi

ANALYSIS OF HEMATOLOGICAL PARAMETERS
OF COVID-19 POSITIVE PATIENTS

Ulduz Hashimova
Aghahasan Rasulov
Aliya Gaisina
Larisa Boytsova
Khatira Safikhanova
Narmin Mammadova

Institute of Physiology,
Azerbaijan National
Academy of Sciences

CHANGES IN HEMATOLOGICAL
PARAMETERS AND INFLAMMATORY
BIOMARKERS IN COVID-19 POSITIVE
PATIENTS WITH MENTAL DISORDER

A.T.Amiraslanov
A.A.Amiraslanov
E.E.Ibragimov
S.V.Abdiyeva

Azerbaijan Medical
Universitesi

CLINICAL AND MORPHOLOGICAL ASPECTS OF
MALIGNANT SOFT TISSUE TUMORS

Namazova K
Hasanov F
Muradov N
Aslanov A

Kravchenko T
Hasanov H
Nazirov R

Abbasova M
Guliyev R

Akademisyen M.
Topgubasov'un adin
tasryan Bilimsel Cerrahi
Merkezi
Mediclub Hastanesi,
Bakii, Azerbaycan

SELECTION OF ADEQUATE VENTILATION
METHOD IN THORACOSCOPIC OPERATIONS OF
THE ESOPHAGUS

Forxadzado K.B.
Voatonxa S.S.

Milli Onkologiya Markazi

SUD VOZLORININ PALPASIYA
OLUNMAYAN BoD XASSOLI
TOROMOLIRININERKON DIAQNOSTIKASINDA
RENTGEN MAMMOQRAFIYANIN IMKANLARI

Mammadova N.A

Azerbaycan Cumhuriyeti
Ulusal Onkoloji Merkezi

PRES SYNDROME AS A COMPLICATION OF
DRUG THERAPY IN A BOY WITH
MEDULLOBLASTOMA. CLINICAL CASE

F.©.Mardanl Milli Onkologiya SUMQAYIT SOHORINDO USAQLAR ARASINDA
S.S.Oliyeva Morkozi BBDXA_SSBL1 TORQMBLSRIN
Y .R.Coaforova EPIDEMIOLOGIY ASI
QIDA BORUSUNUN XORCONGI
H.N Hosonova Milli Onkologiya ~ XOSTOLORINDD
o Morkazi ENDOSKOPIKSTENTLOSMOSIZAMANI BAS

VERON AGIRLASMALAR
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HEAD OF SESSION: Prof.Dr. Rovshan Khalilov,
Prof.Dr. Aziz Eftekhari

AUTHOR(S)

ORGANISATION

TOPIC TITLE

Zaman Mammadov

Institute of Soil Science
and Agrochemistry of
ANAS

LANDS OF EASTERN ZANGAZUR ECONOMIC
REGION AND DIiGITAL LAND MAP
GENERATION (GiS BASED)

Elchin Baghirov
Almas Ismaylova

Azerbaijan National
Academy of Sciences

INVESTIGATION OF GRAVITATIONAL
PARAMETERS OF PLOTS , STRUCTURE OF
GROUND AND TIME CHANGES IN UPPER

LAYERS OF EARTH’S CORE BY GRAVIMETRIC
AND GEODESIC METHODS ON LIBERATED
TERRITORIES

Gasimzade Tubukhanim

ANAS NEW METHOD OF ECO-GEOBOTANICAL
ASSESSMENT OF SOIL- VEGETATION COVER
Murad MUKHTAROV
Oguz AKPOLAT Mugla Sittke Kogman ANALYSIS OF WASTE WATER
Huseyn OSMAN Universitesi CHARACTERISTICS BY DATA MAINING
Mehmet UGURLU

Rovshan Khalilov
Soodabeh Davaran
Taras Kavetskyy
Aziz Eftekhari

Bakii Devlet Universitesi
Tebriz Tip Bilimleri
Universitesi
Drohobych Ivan Franko
Devlet Pedagoji
Universitesi
Tebriz Tip Bilimleri
Universitesi

ENGINEERED MAGNETIC
NANOPARTICLES FOR ENHANCED
VACCINE DELIVERY

Aziz Eftekhari
Rovshan Khalilov

Health Innovation
Acceleration Centre,
Tabriz University of

Medical Sciences,

Tabriz, Iran
Baku State University

LAB-ON-A-CHIP AND INTERNET OF THINGS
TECHNOLOGIES AGAINST COVID-19
CHALLENGES

Rafig Gasimov

Azerbaycan Milli
Akademisi

PROSPECTS OF BIODIVERSITY RESEARCH IN
WATER BASINS OF KARABAKH REGION

Alovsat Guliyev

ANAS Toprak Bilimi ve
Agrokimya Enstitiisii

RESTORATION OF UNIQUE WATER SOURCES
AND KAHRIZ CANALS IN THE LIBERATED
TERRITORIES OFAGHDAM REGION.

AY.HUSEYNOVA
G.C.GASIMOVA

ANAS Botanik Enstitiisti

BIOECOLOGY OF SPECIES CENTAUREA L.

Ahmadova Sevda

Ganja State University

ECOLOGICAL STATUS OF SOME SPECIES OF
FLORA IN THE TERRITORIES OF KARABAKH
RELEASED FROM THE OCCUPATION

Anvar Goycha oglu Jalilov

AMEA Zoologiya

Institutu

PHYSICS, CHEMISTRY, BIOLOGY,
ENVIRONMENTAL SCIENCES
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HEAD OF SESSION: Prof. Salim Newaz Kazi

AUTHOR(S)

ORGANISATION

TOPIC TITLE

A.M. Maharramov
S.H. Mukhtarova
G.T.Suleymanova

N.E.Ahmadova
N.V.Gurbanova
U.F.Asgarova
N.G.Shikhaliyev
Kh.A.Garazade

Balii Devlet Universitesi

SYNTHESIS OF THE (E) / (Z) ISOMERS OF
METHYL-2- (4- (DIMETHYLAMINO) -
PHENYL) -2- (2- (P-
SUBSTITUTED)HYDRAZONE)ACETATE

Yasmina Halabi
Chaimae Nasri
Hicham Harhar
Abdelkbir Bellaouchou
Mohamed Tabyaoui

Laboratory of Materials,
Nanotechnology, and
Environment,
Mohammed V University,
Faculty

PHOENIX DACTILYFERA L. SEED OIL :
PHYSICOCHEMICAL PROPERTIES AND
CHEMICAL COMPOSITION

Salim Newaz Kazi

Malaya Universitesi

INVESTIGATION OF DRAG REDUCTION IN
SUSPENSION FLOW

Karolina Brudny
Anna Koziol

Cracow Universitesi

POTENTIAL OF FUNGAL BIOCOMPOSITES
IN THERMAL INSULATION APPLICATIONS:
A REVIEW

Laman MUSAYEVA
Hatice TURK DAGI

Selcuk Universitesi

MICROORGANISMS ISOLATED FROM
BLOOD CULTURES AND ANTIBIOTIC
RESISTANCE RATES; OUR TWO-YEARS
CAESAR SURVEILLANCE DATA

Anar T.Huseynov

ANAS

MICROBIOLOGICAL CONTROL OF WATER
SUPPLY IN SHUSHA CITYAFTER
OCCUPATION

Baghirova A.A.
Kasumov Kh.M.

Azerbaycan Milli Ilimler
Akademisi

IMMUNOMODULATORY EFFECT OF THE
MACROCYCLIC DRUGAMPHOTERICIN B
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HEAD OF SESSION: Prof.Dr. Asif Manafov; Elshad Askerov

AUTHOR(S)

ORGANISATION

TOPIC TITLE

TAHIR KARIMOV
SEVINJ RAJABOVA
LEYLA AHMADLI

Azerbaycan Milli [limler
Akademisi

THE BIRD FAUNA OF KARABAKH

Kuliyev Giyas Nagi
Hasanova Leyla Vaqif

Azerbaycan Ulusal
Bilimler Akademisi

FORMATION OF THERIOFAUNA OF THE
KARABAKH TERRITORY

Ipek ERDEM
Aykut ZEREK
Sibel ELMACIOGLU CURA
Mehmet YAMAN
Mehmet Zeki Yilmaz DEVECI
Omer KIRGIZ

Hatay"Mustafa Kemal
Universitesi

FIRST MOLECULAR DETECTION OF
CYSTIC ECHINOCOCCOSIS DIAGNOSED
INCIDENTALLY IN EXPLORATORY
LAPAROTOMY OF A DOMESTIC CAT
(FELIS CATUS) IN HATAY, TURKEY

Sumeyye SAINKAPLAN
Merve Hazal OZMEN
Cemre ISIK
Irem ERGIN

Ankara Universitesi

SURGICAL CORRECTION OF PALPEBRAL
CONJUNCTIVAL DERMOID AND DEEP
CORNEAL ULCER TREATMENT IN A DOG

Agaeva E.M
Zeynalova Sh.K
Narimanov V.A

Azerbaijan Medical
University
Azerbaycan Tarim
Bakanhg

A RABIES VIRUS STRAIN ISOLATED FROM
A DOG IN AZERBAIJAN:GENETIC,
PHENOTYPIC AND PHYLOGENETIC
CHARACTERISTICS

Iskenderov T.M.

of the Azerbaijan
National Academy of
Sciences

ON THE RESULTS OF EXPERIMENTAL
RESEARCH TO IMPROVE SNAKE POISON
PRODUCTION IN AZERBAIJAN




KONGRE KUNYESI

BILIM KURULU T
KONGRE PROGRAMI 1T
ICINDEKILER v
ICINDEKILER
Author Title No
K. V. Asadova FORAGE PLANTS OF KARABAKH VOLUME-I
LEA'\'h'/\I'SS‘;;‘gg\‘/’a TAXONOMIC SPECTRUM, BIOECOLOGICAL
A0 Zevmalovs CHARACTERISTICS AND PROSPECTS FOR THE VOLUME.I
Y Ma’sayeva USE OF LEAFY STEM VEGETABLE PLANTS OF
M. Akhirdous NAGORNO-KARABAKH
Garib Mammadoy BASIC PRINCIPLES OF AGROECOLOGICAL
Akt Aahbabal ZONING IN THE LIBERATED TERRITORIES OF VOLUME-I
g AZERBAIJAN
STUDY OF THE BIODIVERSITY OF CHERRY
KHAYALA KARIMOVA PLANTS GROWN IN OUR COUNTRY VOLUME-I
Rovshan Khalilov
Soodabeh Davaran ENGINEERED MAGNETIC NANOPARTICLES FOR VOLUME.
Taras Kavetskyy ENHANCED VACCINE DELIVERY
Aziz Eftekhari
Musavey SA MODERN PRINCIPES OF DIAGNOSIS AND
Qurba{m - SURGICAL TREATMENT OF ISCHEMIC MITRAL VOLUME-I
o INSUFFICIENCY
Maharram Babavey RATIONALITY OF THE APPLICATION OF CROP
Nt Oru.ovg’ ROTATION SCHEMES IN FERTILITY VOLUME.|
Gunel Ac ;rova RESTORATION OF THE SOILS REMAINED UNDER
g FLOOD WATER
STUDY OF MORPHOLOGICAL POLYMORPHISM IN
Zumrud Mammadova THE LEAVES OF CAUCASIAN OAK (QUERCUS VOLUME.
Gullu Aliyeva MACRANTHERA SUBSP. SYSPIRENCIS
(K.KOCH) MENITSKY)
ASSESSMENT OF VARIABILITY IN
. . MORPHOLOGICAL AND POMOLOGICAL
Rakida Amina Marfat CHARACTERS OF APRICOT GERMPLASM OF VOLUME-|
NAKHCHIVAN, AZERBAIJAN
YTh?J‘;‘fa{:ﬁ:)’V HE REGULARITY OF SOLUTIONS VOLUME.I
: DEGENERATE NONLINEAR ELLIPTIC EQUATIONS.
T.Maharramova
Askerov N.M.
Kulieva N.G. ASTHENIC SYNDROME AS AN INDICATOR OF THE /0
Kerimova S.R QUALITY OF LIFE OF CANCER PATIENTS
Nasirli A.A.
Adavey R.M APPLICATION OF “NONSTRAIN” HERNIOPLASTY
J%f;’r" it IN STRANGULATED VENTRAL HERNIA WITH VOLUME-I
£ MONITORING OF INTRA-ABDOMINAL PRESSURE
Jafarli RE COMPARATIVE RESULTS OF "EARLY SURGERY"
Mamotow £ G AND "DELAYED SURGERY" FOR GUNSHOT VOLUME-I
- WOUNDS
Jafarli R.E. MORPHOFUNCTIONAL AND STRUCTURAL VOLUME.!

ORGANIZATION OF STEM CELL




TRANSPLANTATION IN THE TREATMENT OF
LIVER CIRRHOSIS

Mamedov A A. EXCESS BACTERIAL GROWTH IN THE SMALL
Jafarli R.E. INTESTINE DURING ENDOSCOPIC TREATMENT OF  VOLUME-|
Malikova S.A. PATIENT WITH ACUTE BILIARY PANCREATITIS
Mammadoy AA THE TIMING OF LAPAROSCOPIC
i RE. CHOLECYSTECTOMY AFTER ENDOSCOPIC VOLUME.|
Malikova S A RETROGRAD CHOLANGIOPANCREATICOGRAPHY
A IN CHOLELITHIASIS AND CHOLEDOCHOLITIASIS
COMPARATIVE EVALUATION OF SOME
Mavakhanim Khanishova PHYSIOLOGICAL CHARACTERISTICS AND
y o A PRODUCTIVITY ELEMENTS IN THE SECOND VOLUME-
GENERATION HYBRIDS AND PARENTAL FORMS
OF WHEAT VARIETIES EXPOSED TO NACL
V.T.Mommodov NOSOCOMICAL INFECTIONS AND SENSITIVITY VOLUME.|
N.E.ismayilova TO ANTIBIOTICS IN CHILDREN'S CLINIC
Zarintaj R. Rustamova SOME ARCHEOBIOLOGICAL MATERIALS OF THE
Najaf A. Museibli LATE BRONZE-EARLY IRON AGE FROM THE VOLUME-
irada M. Huseynova TERRITORY OF AZERBAIJAN
Musaveva S\ COMPARATIVE STUDY OF SUBCELLULAR
Babayev no DISTRIBUTION OF THE OXALOACETATE VOLUME.
o 3;\/ NN DECARBOXYLASE ACTIVITY IN CHICKPEA AND
yev .M. MAIZE LEAVES
Alivey Suliddin INFLUENCE OF THE COMPOSITION OF RIVER
Mam?’na ova Avtan WATER ON SOILFORMING PROCESS (AS AN VOLUME-|
Y EXAMPLE OF THE BILNA RIVER)
: LYMPHATIC DRUGS OF LICORICE IN THE
VELIYEVA M.N. TREATMENT OF COVID-19 INFECTION VOLUME-!
SEARCH AND DEVELOPMENT OF PLANT ORIGIN
Musayeva S.E. PRODUCTS BASED ON NATURAL RAW VOLUME-I
MATERIALS OF THE KARABAKH
. PROBLEMS OF TREATMENT OF DEPRESSION IN
Aliyeva S.E. CHILDREN WITH EPILEPSY VOLUME-I
g;rgﬁasg‘ifbu'\"dag:“?%‘\’/‘; BIODIDIVERSITY GREAT KARABAKH TERRITORY /0 /1
. ud Bag OF THE SMALLCAUCASUS
Minara Yunis Hasanova
A.A.Garibov
J.A.Naghiyev
BNFNAHWAZ%?/V RESULTS OF PRELIMINARY RADIOLOGICAL VOLUME-
Y SURVEYS OF THE LIBERATED TERRITORIES
N.N.Abbaszade
A.B.Hajiyev
P.M.Hasanzade
Bayramov N.Y.
Zeynalov S.M.
;':ng\‘/’ @'E LAPAROSCOPIC TREATMENT OF HEPATIC VOLUME.I
y A HYDATID CYSTS
Zeynalov BM
Rustam AM
Gapagov FM
9.C.Oliyev CALCITONIN AS A TUMOR MARKER OF VOLUME.!
N.X.liyeva MEDULLARY THYROID CARCINOMA

.M. Huseynova

SEROLOGICAL AND MOLECULAR

VOLUME-I




S.T. Mirzayeva

IDENTIFICATION OF TOMATO YELLOW LEAF
CURL VIRUS IN AZERBAIJAN

Samira Mahammadrahim
Rustamova

ISOLATION AND IN-SILICO CHARACTERIZATION

Gulnar Rizvan Abdullayeva OF DREB GENE FROM GENOME DONOR SPECIES VOLUME-I
OF WHEAT FOUND IN AZERBAIJAN
Irada Mammad Huseynova
Aladdin Gadimov DETERMINATION OF NITRATREDUCTASE
Sevda Tahirli ACTIVITY OF COW PEAS PLANT WITH THE VOLUME-
Sadagat Rasulova PARTICIPATION OF TRICHODERMA
LONGIBRACHIATUM IN NaCl SALT
MODERN PHYTOSANITARY CONDITION OF
S.S.Gahramanov ABSHERON DENDROELORA. VOLUME-I
Baghirova A.A. IMMUNOMODULATORY EFFECT OF THE VOLUME-I
Kasumov Kh.M. MACROCYCLIC DRUG AMPHOTERICIN B
Sultanova G.G BIOLOGICAL ACTIVITY OF PA AND THEIR
Kasumov Khll\/i DERIVATIVES ON CLONOGENIC CELL CULTURES, VOLUME-I
T ASCITE CELLS AND RED BLOOD CELLS.
ETHNOBOTANICAL CHARACTERISTICS AND FEED
Nuri V.Movsumova QUALITY INDICATORS OF FOOD PLANTS IN VOLUME-I
VETERINARY MEDICINE
ESSENTIAL OIL-BEARING PLANTS OF THE
S.A.Zeynalova FAMILIES ASTERACEAE BERCHT. ET J. PRESL,
S.C. Mustafayeva APIACEAE LINDL. AND LAMIACEAE MARTINOV VOLUME-I
S.0.Aghayeva OF SOUTHERN AND CENTRAL PARTS OF LITTLE
CAUCASUS
AY.HUSEYNOVA
G.C.GASIMOVA BIOECOLOGY OF SPECIES CENTAUREA L. VOLUME-I
Naiba Mehdiyeva SCIENTIFIC BASIS OF MEASURES FOR THE VOLUME-I
Nigar Mursal RESTORATION OF KARABAKH’S VEGETATION
A.A.Garibov
J.A.Naghiyev
V.M.Abbasov RADIOLOGICAL RESULTS OF HYPER THERMAL VOLUME-
A.J.Mikayilova WATER SOURCES IN KALBAJAR
A.B.Hajiyev
B.F.Ahmadov
S.R.Hasanov
G.A.Huseynzade PROSPECTS FOR THE DEVELOPMENT OF
Ch.T.Namazova VEGETABLE GROWING IN THE LIBERATED VOLUME-I
A.A.Isgenderova TERRITORIES
B.Sh. Moghanloo
. PROSPECTS OF PRODUCTION OF ORGANIC
Isgandarova Tunzala Hasangizi AGRICULTURAL PRODUCT IN OUR REPUBLIC VOLUME-|
Ulduz Hashimova
Agg"}?aasaga?sﬁl;'ov CHANGES IN HEMATOLOGICAL PARAMETERS
Laris),g Bovtsova AND INFLAMMATORY BIOMARKERS IN COVID-19 VOLUME-I
. _yt POSITIVE PATIENTS WITH MENTAL DISORDER
Khatira Safikhanova
Narmin Mammadova
CHANGES OF DIHYDROPYRIMIDINASE-RELATED
Shahla Guliyeva PROTEIN 2 IN THE SALIVA AND ITS NATURAL VOLUME-I
Arif Mekhtiev AUTOANTIBODIES IN THE SERUM OF HUMANS IN
ANXIETY
Agaeva EM A RABIES VIRUS STRAIN ISOLATED FROM A DOG VOLUME-I




Zeynalova Sh.K
Narimanov V.A

IN AZERBAIJAN: GENETIC, PHENOTYPIC AND
PHYLOGENETIC CHARACTERISTICS

K.R.Qahramanova
P.S.Mammodova
A.E.Almoammodova
G.A.Mommodova

PURIFICATION OF SEAWATER FROM PETROLEUM
CARBONS WITH THE PARTICIPATION OF
MICROORGANISMS AND ADSORBENTS

VOLUME-I

Alovsat Guliyev

RESTORATION OF UNIQUE WATER SOURCES AND
KAHRIZ CANALS IN THE LIBERATED
TERRITORIES OF AGHDAM REGION.

VOLUME-I

L.M. Aydinli
D.R. Aliyeva
.M. Huseynova

PHOTOSYNTHETIC GAS EXCHANG PARAMETERS
IN LEAVES OF BREAD WHEAT VARIETIES
EXPOSED TO DROUGHT AND REWATERING

VOLUME-I

Aytakin Hasanova
Khadija Yusufova

GENETIC SCREENING

VOLUME-I

M. YOUNUS BHAT

THE ALGEBRA OF 2D GABOR QUATERNIONIC
OffSET LINEAR CANONICAL TRANSFORM AND
UNCERTAINTY PRINCIPLES

VOLUME-I

Ahmadova Sevda Zahid gizi

ECOLOGICAL STATUS OF SOME SPECIES OF
FLORA IN THE TERRITORIES OF
KARABAKHRELEASED FROM THE OCCUPATION

VOLUME-I

Turans Yasar qiz1 isgondorova
Turana Yashar Isgandarova
Samira Mohammadrohim qiz1
Riistomova
Samira Mahammadrahim
Rustamova
frado Mommad qiz1 Hiiseynova
Irada Mammad Huseynova

EVALUATION OF FLAG LEAF SENESCENCE
BASED ON CELL MEMBRANE STABILITY UNDER
DROUGHT

VOLUME-I

Turkan Hasanova Allahverdi

BIOLOGICAL DIAGNOSTICS IN AGROECOLOGY
(ON GRAY-BROWN SOILS OF GOYCHAY REGION,
AZERBAIJAN)

VOLUME-I

Uzma Ayaz

GENETIC VARIABILITY, ASSOCIATION AND
DIVERSITY STUDY AMONG THE SUNFLOWER
GENOTYPES AT SEEDLING STAGE BASED ON

DIFFERENT MORPHO-PHYSIOLOGICAL
PARAMETERS UNDER POLYETHYLENE GLYCOL
INDUCED STRESS

VOLUME-I

GasimzadeTubukhanim

NEW METHOD OF ECO-GEOBOTANICAL
ASSESSMENT OF SOIL-VEGETATION COVER

VOLUME-I

Nargiz Bayramova
Nargiz Sultanova

STUDY OF THE LEVEL OF SECONDARY
METABOLITES INDUCED BY GLRAV-3 ViRUS iN
GRAPE LEAVES

VOLUME-I

Sayyara Ibadullayeva
Sona Ibrahimli

ASSESSMENT OF GLYCYRRHIZA URALENSIS
FISCH EX DC POPULATIONS IN LOWLAND
KARABAKH

VOLUME-I

Shalala Aliyeva
Yegana Jafarova

EPIDEMIOLOGYCAL CHARACTERISTICS OF
CHILDHOOD CANCER IN SUMGAYIT CITY

VOLUME-I

Ibragimov Aliyar Shaxmardan
Nabiyeva Fatmakhanum Khalid
Huseynova Ilhama Mehraj

NEW AND RARE PLANTS OF KARABAKH FLORA

VOLUME-I

Ali Ikram
Farhan Saeed
Muhammad Afzaal

NUTRITIONAL COMPOSITION AND BIOACTIVE
MOIETIES OF CARROT BY-PRODUCT WITH
SPECIAL REFERENCE TO ITS HEALTH

VOLUME-I




PERSPECTIVES

Panah Z. Muradov
Konul F. Bakshaliyeva

PRELIMINARY MYCOLOGICAL ANALYSIS OF THE
LANDS OF THE LIBERATED CITY OF SHUSHA AND
LACHIN CORRIDOR OF AZERBAIJAN

VOLUME-I

Kinga Korniejenko

FRACTURE BEHAVIOUR OF LONG FIBER
REINFORCED GEOPOLYMER COMPOSITES

VOLUME-I

Amanullayeva G.1.
Bayramova Z.E.
Mirzalizade U.A.

OBTAINING OF GYPSUM WASTE BASED
FERTILIZERS

VOLUME-I

A.T.Amiraslanov
A.A.Amiraslanov
E.E.Ibragimov
S.V.Abdiyeva

CLINICAL AND MORPHOLOGICAL ASPECTS OF
MALIGNANT SOFT TISUE TUMORS.

VOLUME-I

Asadova N.Q.
Mustafayeva L.A.

THE PECTIN CONTENT OF PRUNELLA VULGARIS
L.

VOLUME-I

Nahida Aliyeva
Zibeyda Hajiyeva
Saftar Siileymanov

EFFECTS OF HIGH SALT CONCENTRATIONS ON
FUNCTIONAL CHARACTERISTICS OF MAIZE
CHLOROPLASTS

VOLUME-I

Pirana Isgandarova Imanova
Alamdar Charkaz Mammadov

DIAGNOSIS OF CIRCULATING CONCENTRATIONS
OF HUMAN GROWTH HORMONE (HGH) AND
INSULIN-LIKE GROWTH FACTOR (IGF) BEFORE
THE INFECTION WITH COVID-19 AND RISK OF
DEATH

VOLUME-I

Amin Ismayilov
Maharram Babayev
Sultan Huseynova

CREATION OF A DIGITAL SOIL MAP OF
AZERBAIJAN (1: 500,000) USING
GEOINFORMATION TECHNOLOGIES

VOLUME-I

Adil Geybulla
Adalat Rustam

THE RISK MODELS OF EARLY POSTOPERATIVE
COMPLICATIONS IN ESOPHAGOPLASTY FOR
CANCER

VOLUME-I

Azimov E.H.
Namazov A.E.
Qapaqov F.M.

COMPARATIVE ANALYSIS OF CLOSE OUTCOMES
OF TOTAL MESORECTAL EXCISION IN
MALIGNANT DERIVATIVES

VOLUME-I

Namazov A.E.
Azimov E.H.
Qapaqov F.M.

NERVE CONGESTION IN THE ABDOMINAL AND
PLEATED DUCTS OF THE FLAT BOWEL SOME
ASPECTS OF SURGICAL CLASSIFICATION

VOLUME-I

Novruzov N.H.
Aliyev E.A.
Bayramov N.Y.

PROGNOSTIC ACCURACY OF THE
EXTRACELLULAR HISTONES FOR LIVER
DYSFUNCTION AFTER DONOR HEPATECTOMY

VOLUME-I

Namazov AE
Maharramov DM
Rustam AM
Zeynalov BM
Aliyev T.Q.
Bayramov N.Y.

IMPROVING RESULTS IN RECONSTRUCTIVE
SURGERY FOR LARGE AND EXTREMELY LARGE
WAR WOUNDS

VOLUME-I

Bayramov N.Y.
Zeynalov S.M.
Namazov A.E
Zeynalov BM
Imanova SS
Mahmudov MG
Rustam AM

LAPAROSCOPIC TREATMENT OF HYDATID CYST
OF THE SPLEEN

VOLUME-I




Shirinova Kh.

VITAMIN D DEFICIENCY IN AUTOIMMUNE

Hummatov A. THYROIDITIS VOLUME
Imanova SS THE ROLE DEFECOGRAPHY IN THE DIAGNOSIS
i PROLAPSE VOLUME-I
y OF THE RECTUM
U'}fl?h”:‘l\')";?‘;‘fdo:%ia FEATURES OF IN VITRO CALLUS TYPES AND VOLUME.
yya viany THEIR APPLICATION IN CELL SELECTION
Vusala Jafarova
EPIDEMIOLOGICAL CHARACTERISTICS OF ORAL
Anar Mammadov AND PHARYNGEAL CANCER IN THE ABSHERON VOLUME-I
ECONOMIC REGION
Turana Arzu Hasanova EVALUATION OF DISEASE RESISTANCE AND
Almas Israfil Asadova GENETIC VARIATION IN THE COMMON BEAN VOLUME-I
Afat Mammadova (PHASEOLUS VULGARIS L.) COLLECTION
A”a];akB.ab%geva ARTIFICIAL HIGHER EXPRESSION OF YJBO GENE
Esfalé)i%ék CONFERS TOLERANCE AGAINST EPETRABOROLE VOLUME-I
N ANTIBIOTIC IN ESCHERICHIA COLI
Merve Sezer Kiirkgii
STUDY OF SOME INTRODUCED VARIETIES OF
Z.P. Mustafayeva POMEGRANATE IN AZERBAIJAN VOLUME-I
) BIOECOLOGICAL CHARACTERISTICS OF THE
P.KH.GARAKHANi CENUS GAGER VOLUME-I
BIOLOGICAL CHARACTERISTICS AND
Elnara Salahova APPLICATION OF BERBERIS NUMMULARIA VOLUME-I
BUNGE
Ulas UGUZ CONCENTRATIONS OF DOMINANT AIRBORNE VOLUME.!
Aykut GUVENSEN POLLEN IN IZMIR CITY, TURKEY (2020)
. COVID-19 PANDEMIC AND POISONING
Afandiyev I. N. EPIDEMIOLOGY IN AZERBAIJAN VOLUME-I
NITRATE CONTENT IN ROOTS OF RESISTANT AND
Esra Kog SUSCEPTIBLE PEPPER (CAPSICUM ANNUUM L.) VOLUME.|
Belgizar Karayigit CULTIVARS INFECTED BY PHYTOPHTHORA
CAPSICI L.
As};g:g/e\élgrggsK'\éi%iari FORMATION OF THERIOFAUNA OF THE VOLUME-I
: KARABAKH TERRITORY
Hasanova Leyla Vagqif
G.Shiraliyeva ETHNOBOTANICAL CHARACTERISTICS OF
N.Movsumova POLYGONACEAE JUSS FAMILY IN THE LESSER VOLUME.
S.Xudaverdiyeva CAUCASUS (TARTAR, BARDA) TERRITORY OF
S.Ibadullayeva AZERBAIJAN
. IN PATIENTS WITH TYPE 2 DIABETES, WHICH IS
Garibova KA. ACCOMPANIED BY ARTERIAL HYPERTENSION VOLUME-|
THE INVESTIGATION OF PLANT SOURCED
. o SUBSTANCES AND THE CREATION PERSPECTIVES
Gasimova Gultakin Gasim OF NEW PHYTO PREPARATIONS BASED ON THEIR ~ VOLUME
RESEARCH ACTIVITIES
G.H.Nasirova
Egﬁgégm BRACHYTHERAPY IN RADIATION THERAPY FOR /0 /0
-£.Nab| ESOPHAGEAL CANCER
N.H.Quliyeva
I.1LIsayev
Giinay Zokiyeva CLONING AND GENE EXPRESSION OF VOLUME-I




Fadima Damiral
Toarlan Mommadov

PHOSPHOGLYCOLATE PHOSPHATASE GENES
FROM EUKARYOTE GREEN ALGAE
CHLAMYDOMONAS REINHARDTII

ACTIVITIES OF C4-PHOTOSYNTHETIC ENZYMES

Gurbanova Ulduza IN BREAD WHEAT GENOTYPES VOLUME-I
Haji G DOSIMETRIC COMPARISON OF FREE-BREATHING
Quliyev E AND DEEP INSPIRATION BREATH-HOLD VOLUME.|
Quliyeva N. RADIOTHERAPY FOR ADVANCED STAGE LEFT-
Isayev I. SIDED BREAST CANCER PATIENTS
Hilala Jafarova THE PERTURBED MARKOV RANDOM WALK
Rovshan Alivey DESCRIBED BY THE AUTOREGRESSIVE PROCESS VOLUME-I
y AR(1) WITH INSURANCE APPLICATION
EPIDEMIOLOGICAL CHARACTERISTICS OF
Ibishova Leyla OVARIAN CANCER IN GUBA-KHACHMAZ VOLUME-I
ECONOMIC REGION
Tarlana Jafarova
Khatira Mirzayeva INTESTINAL DYSBACTERIOSIS AS A FACTOR IN VOLUME.|
Aybeniz Qojayeva PREGNANCY DISORDERS
Khuraman Zeynalova
\Kl‘;ﬁ?;acgﬁﬁqs\y; ACTIVITY OF INVERTASE FERMENT IN VOLUME.|
: J IRRIGATED MEADOW-GREY SOILS
Rafiga Babayeva
Jafarova S.H THE EFFECT OF HEAVY METALS ON ENZYME
Suliveva BT SYSTEMS THAT ENSURE THE PRODUCTIVITY OF VOLUME-I
y . AGRICULTURAL CROPS
Sattar Mammadzada EVALUATION OF WATER QUALITY OF SAMPLES VOLUME.I
Famil Humbatov FROM KALBAJAR, AZERBAIJAN
Kazimov K
Quliyev E VOLUMETRIC MODULATED ARC THERAPY
Qaziyeva R. (VMAT) COMBINED WITH GEMCITABIN FOR VOLUME-I
Qulieva N. PANCREATIC CANCER.
Isayev I.
S‘&HGWGHSAIFCI)%\I/}EQN SURGICAL CORRECTION OF PALPEBRAL
ervéen?rZ:ISIK CONJUNCTIVAL DERMOID AND DEEP CORNEAL VOLUME-
e RGN ULCER TREATMENT IN A DOG
INVESTIGATION OF GRAVITATIONAL
Elchin Baghirov PARAMETERS OF PLOTS STRUCTURE OF GROUND
Alras Ism% ova AND TIME CHANGES IN UPPER LAYERS OF VOLUME-I
y EARTH’S CORE BY GRAVIMETRIC AND GEODESIC
METHODS ON LIBERATED TERRITORIES
[layda Sezin YALCINKAYA
Leyla ACIK BIOLOGICAL ACTIVITY OF PLANT ROOT VOLUME.|
Giilnihal Kulaksiz-ERKMEN EXTRACTS FROM ROSA CANINA L.
Onur AKTAN
QUALITATIVE PROPERTIES OF NONLOCAL
Veli B. Shakhmurov ABSTRACT WAVE EQUATIONS AND VOLUME-I
APPLICATIONS
CHANGE OF STRUCTURAL-
Yegana Manafova AQGGREGAECOMPOSITION OF GREY-BROWN VOLUME-I
SOILS DEPENDING OF VERTICAL ZONING
Maya Sultanli ULTRA-STRUCTURAL MODIFICATIONS OF GLIA- VOLUME.|

CAPILLARY CONTACTS IN THE ORBITOFRONTAL




CORTEX OF THE WHITE LABORATORY RATS IN
THE BACKGROUND OF FOOD PROTEIN
DEFICIENCY AFTER SHARP VOICE IRRITATION

METHODS OF REHABILITATION WITH PHYSICAL

Akhundov Parviz Yashar FACTORS IN LOW BACK PAIN VOLUME-I
Aygiin Almammadova THE INFLUENCE OF THE ENVIRONMENT ON THE
Koniil Qohramanova DEVELOPMENT OF MICROORGANISMS IN VOLUME-I
Minaxanim Musayeva PETROLEUM PRODUCTS
NEUROPHYSIOLOGICAL CHARACTERISTICS OF
Akhundov Parviz Yashar POSTTRAUMATIC INJURY OF THE PERIPHERIC VOLUME-I
NERVOUS SYSTEM
Nilufar Mubariz Safarova MICROSCOPIC STUDY OF THE PLANT VOLUME-I
Javanshir Isa Isayev CAMPANULA SAXIFRAGA
Ahmed Ouezgan
i‘i‘i‘; ':‘Ad;;‘:ﬁ NON-ISOTHERMAL RTM FILLING STAGE VOLUME.
. COUPLED WITH CURING EFFECT
El Hassan Mallil
Jamal Echaabi
Naila Orujova BIOLOGICAL ESTIMATED OF IRRIGATED SOILS
Gunay Mammadova OF SUBTROPICAL ZONE USED UNDER VOLUME-I
Rahila Sadigova VEGETABLE CULTURES
PROBLEMS IN PRODUCTION OF ROLLER
ismail KILIC COMPACTED CONCRETE SAMPLE IN VOLUME-I
LABORATORY CONDITIONS
Ipek ERDEM
Sib IESE/;AUICIZ(EQEE CURA FIRST MOLECULAR DETECTION OF CYSTIC
1>e ECHINOCOCCOSIS IN A DOMESTIC CAT (FELIS VOLUME-I
Mehmet YAMAN CATUS) IN HATAY, IN TURKEY
Mehmet Zeki Yilmaz DEVECI '
Omer KIRGIZ
. THE REGIONALLY FEATURES OF THE LYMPHOID
Huseynova Gulgiz Agahasan STRUCTURES OF THE URINARY BLADDER VOLUME-
Shadlinskaya R. V. MANAGEMENT OF MALOCCLUSION IN CHILDREN VOLUME-
Novruzov Z. G WITH BETA THALASSEMIA MAJOR
Ozlem Cinar Ozdemir EXAMINATION OF ANXIETY LEVELS ACCORDING VOLUME-
Kiibra Ozonay TO COPD STAGES
PECULIZARITIES OF SYNTHSIS OF DNA AS
AF.Gadjieva METHOD OF EVALUATION OF GENE FUND OF VOLUME.|
.V.Huseynova FRUIT AND BERRY CROPS ON ABSHERON
PENINSULAR
F.A. Kazimova TEMPERATURE EFFECT ON THE
G.Sh. Gadjieva PHOTOLUMINESCENCE INTENSITY IN EUGA254 VOLUME-I
T.Sh. Ibrahimova AND EUGA2S4:ER3+
] EFFECT OF THE NERVOUS SYSTEM ON THE
Hiiseynova Elnara Cabrayil qiz1 AGING PROCESS VOLUME-I
H.B Isaev QUALITY OF LIFE OF PATIENTS UNDERGOING
T M.K. . SUBTOTAL COLECTOMY FOR CHRONIC VOLUME-I
JVILKerimova COLOSTAS
Vatankha Suzan
Aliyev Elnur RADIOLOGY VISUALIZATION OF GIANT CELL VOLUME-I
TUMOR AFTER RADIOTHERAPY
Isayeva Semra
Rashad Sholan A NEW VIEW ON THE IMMUNO- VOLUME-I




Ulduz Hashimova

PATHOPHYSIOLOGY OF INTERSTITIAL CYSTITIS

Sevda Katibli
Leyla Mehdizada

STUDY OF DEPRESSION, ANXIETY AND STRESS
TOLARANCE IN CHRONIC GYNECOLOGICAL
PATIENTS.

VOLUME-I

L.l. Rustamova
F.H. Heydarova
S.M. Farajova
A.1.Gurbanov
M.M.Hamzayeva
K.S. Alazova
A.E. Mirzayeva

SEASONALITY IN MORBIDITY ASSOCIATED WITH
COVID-19 AMONG THE POPULATION IN BAKU

VOLUME-I

Safaraliyeva AR
Mammadova S. Sh.
Vahabova Sh. B.
Hasanova N.N.

SOME FEATURES OF THE REPRODUCTIVE
SYSTEM IN GIRLS SUFFERING FROM CHRONIC
TONSILLITIS

VOLUME-I

Aliyeva Shovkat

EPIDEMIOLOGICAL CHARACTERISTICS OF
TRIPLE-NEGATIVE BREAST CANCER IN
MOUNTAINOUS SHIRVAN ECONOMIC REGION

VOLUME-I

Kenul Tagieva
Ulker Ibrahimova
Ibrahim Azizov

EFFECT OF NACI ON PHYSIOLOGICAL
CHARACTERISTICS OF MAIZE (Zea mays L.)
GENOTYPES

VOLUME-I

Fatma Kazimova
Gulcahan Hadjieva
Tamasha Ibrahimova

TEMPERATURE EFFECT ON THE
PHOTOLUMINESCENCE INTENSITY IN EuGa2S4
AND EuGa2S4:Er3+

VOLUME-I

Safarova Parvin Etibar

EFFECT OF PH ON DELAYED EMISSION OF
CHLOROPHYLL IN PHOTOSYSTEM Il

VOLUME-I

S.Q. Guliyeva
GT Mammadova

HISTORY OF STUDY OF SOME TYPES OF ALCEA L

VOLUME-I

Tarana M.Javadova

RESULTS OF THE COMBINED USE OF
PERCUTANEOUS CORONARY INTERVENTION
AND DRUG REVASCULARIZATION IN PATIENTS
WITH CORONARY ARTERY DISEASE WORKING IN
ENVIRONMENTALLY CHALLENGING
CONDITIONS

VOLUME-I

Jamala R. Orujova

EFFECT OF GAMMA RADIATION ON GRAIN
QUALITY INDICES OF A BREAD WHEAT (Triticum
aestivum L.) GENOTYPE NURLU 99

VOLUME-I

Rasulova L.T.
Huseynova S.A.

DIFFERENTIATED APPROACH TO THE NUTRITION
OF PREMATURE BABIES

VOLUME-I

Y. |. Rustamov
Sh .S.Askerova

DETERMINATION OF SOIL FERTILITY BASED ON
A STATIC ASSESSMENT

VOLUME-I

Mahira Mammedova
Aytan Aliyeva

GENOTYPIC VARIABILITY OF WHEAT DURING
SCREENING OF ITS RESISTANCE TO HIGH
TEMPERATURES

VOLUME-I

A.A. Bayramov
A.B. Pashaev
E.N. Sabziev

M.M. Tatur
Aleksandr Konikov

MODEL OF NAVIGATION AND CONTROL OF
UNMANNED GROUND VEHICLES USED IN
AGRICULTURE

VOLUME-I

Farkhadzade K.B.
Vatanxa S.S.

POSSIBILITIES OF X-RAY MAMOGRAPHY IN THE
EARLY DIAGNOSIS OF NON-PALPABLE
MALIGNANT TUMORS OF THE MAMMARY
GLANDS.

VOLUME-I




HALOPHYTE PLANTS OF THE ABSHERON

Sh. N. MIRZAYEVA SENINSULA VOLUME-|
METHODS TO INCREASE THE EFFECTIVNESS OF
Imanov E.A. TREATMENT OF THE INFLAMMATORY DISEASES VOLUME-|
OF PERIODONTIUM IN CHILDREN
ML?:E ,\Gﬂzrmaﬂleégc‘)’va MODEL SYSTEMS OF GRADIENT AGAROPONICS VOLUME.
viamm AND PROSPECTS OF THEIR APPLICATION
Gunay [smayilova
PRES SYNDROME AS A COMPLICATION OF DRUG
Mammadova N.A THERAPY IN A BOY WITH MEDULLOBLASTOMA. VOLUME-|
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Ozet

Postpartum dénem, dogum eylemi tamamlandiktan sonra baslayan ve yaklasik 6 hafta siiren
donemdir. Postpartum donem, annede meydana gelen fizyolojik degisikliklere psikolojik ve
davranis degisikliklerinin de eslik ettigi bir siirectir.

Maternal baglanma, anne ile bebek arasinda tatmin edici ve zevk verici etkilesim sonucu
meydana gelen, essiz bir his ve siireklilik gosteren sevgi temelli bir iliskidir. Bowly’ e gore
maternal baglanma, anne ile bebek arasinda siirekli, sicak, yakin bir iligkinin olmas1 ve bu
iligkinin iki tarafi da memnun etmesi, her iki tarafin da haz almasidir. Maternal baglanma
prenatal donemde baslayan ve postnatal siirecte de devam eden, bebek ile annenin iligkisinin
giiclenmesini saglayan annenin bebegine sevgi beslemesi ve sicakligin olustugu siirectir.
Maternal baglanma, bebegin saglikli biiylimesi ve gelismesini saglayan 6nemli dgelerden
biridir ve zaman igerisinde gelisen essiz ve Ozel bir bagdir. Anne ve bebek arasinda
gerceklesen bu iliski, bebegin psikolojik, entelektiiel ve fiziksel gelisimini 6nemli 6l¢iide
etkileyerek, yasam siiresince etkinligini devam ettirir. Yenidogan, yeteneklerinin yeterli
Ol¢iide gelismemis olmasina bagl olarak bakim veren kisiye bagimlidir. Yenidoganin bu
donemde ona bakim verenle kurdugu etkilesim ise onun duygusal ve zihinsel gelisimi igin
onemli Ol¢lide Onemlidir. Maternal baglanma, anne igin pozitif uyum ve annelik rolii
kazanma agisindan onemli bir etkendir. Dogum sonu donemde baglanma, anne ve bebek
iligkisi ile desteklenir. Sevgiyle baglanma kavrami, annelige uyumunun énemli bir pargasidir
ve bunun sonucunda bebekte giiven duygusunu gelistirir. Baglanma siireci, anne ve bebegin
birbirlerinin ihtiyaglarinin karsilamasina bagli olarak gelisen bir siire¢ oldugu icin iki tarafh
bir iliskidir.

Canlilar i¢inde 6zel konumda bulunan insan ve insana ait olani anlamli ve degerli yapan,
bunlarin bulunduklart mekanla kurdugu bagdir. Go¢ olay1 ise insan ile mekan arasindaki
iliskiyi zedeleyen 6nemli unsurlardan biridir. G6g, insanlik tarihinin tiim donemleri siiresince
var olan bir olgudur. Bireyler ve topluluklar bir¢ok sebepten dolayr bulunduklart mekan1 terk
ederek bir baska mekana go¢ etmektedirler. Gergeklesen tiim gocler tamamen farkli
ozelliklere sahip toplumlarin birlikte yasamasina, sonug¢ olarak da toplumlarin etkilesimde
bulunmasina neden a¢maktadir.

Goctlin kadin saghg lizerine etkileri iyi ya da kotii yonde olabilmektedir. Kadinin sosyo-
ekonomik diizeyi diisiik gelirli bir lilkeden sosyo-ekonomik diizeyi yiiksek gelirli bir iilkeye
goc yaptigi durumlarda saglik hizmetleri bakimindan kadinin durumu iyilesecektir. Fakat
kadinin saglik hizmetlerinden faydalanabilmesi i¢in yasadigi iilkenin dilini bilmesi ve is
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sahibi olmasi gerekmektedir. Goniillii olan veya zorunlu gogiin sosyal ve ruhsal sagliga
onemli etkileri mevcuttur. Goglin insan ruh sagligl iizerinde olumsuz etkileri oldugunu
gosteren bir¢ok calisma vardir. Go¢ eden bireylerde 6zellikle kadinlar ve ¢ocuklar saglik
konusu bakimindan diger bireylere gore daha fazla risk altindadirlar. Bir¢ok diinya tilkesinde
kadin diisiik statiye sahiptir. Diisiik statliiye kadinin gé¢menlik durumunun da eklenmesi
sorunlart daha da arttirmaktadir. Go¢men kadinlar hem kadin olduklar1 hem de go¢cmen
olduklar i¢in cinsel taciz, tecaviiz ve siddete maruz kalabilmektedirler. G6¢men kadinlarin
karsilastiklar1 6nemli diger bir sorun da fuhusa zorlanmalaridir. Bu durum ayni zamanda
kadinlar1 istenmeyen gebelikler, cinsel yolla bulasan hastaliklar ve HIV enfeksiyonu
acisindan risk grubuna sokmaktadir.

Gogmen kadinlar genellikle prenatal bakim hizmetlerinden yeterince faydalanamamakta ya
da goc ettikleri bolgelerde dogum siireci i¢in yardim alacagi bir saglik kurulusuna ulagma
konusunda zorluk yasamaktadirlar. Birgok yasamsal degisikligi beraberinde getiren annelik
stireci, gdcmen anneler i¢in engeller ve bu engellerin getirdigi risklerle doludur. Gog edilen
ilkenin dilini bilmemek, diisiik ekonomik diizey, saglik politikalarinin gégmen bireylerin
bakim ihtiyaglarini karsilar nitelikte olmamasi, kiiltiirel uygulamalar1 gerceklestirememe,
sosyal destek yetersizligi ve yalnizlik anne ile bebek sagligin1 olumsuz olarak
etkilemektedir. Bu engellerden dolay1r dogum sonu annelerde anksiyete, stres, depresyon ve
sosyal izolasyon goriilmektedir. Bundan dolay1 6zellikle ruh sagligin1 gelistirme arastirma,
uygulama, egitim ve politika ile iliskili olarak biitiin bireysel ve toplumsal diizeylerde ruh
saglig1 belirleyicilerine yonelik biitiinciil olarak bir yaklagimi gerektirir.

Bir iilkenin gelismislik gostergelerinden en oOnemli unsurlardan birisi anne ve bebek
sagligidir. Saglikli bir anne, saglikli bir bebek ve saglikli bir toplum demektir. Bunun iginde
gebelik Oncesi siirecin, gebeligin, dogum ve dogum sonu donemin saglikli bir sekilde
gecirilmesi  gerekmektedir. Bu siireglerde anne ile bebek baglanmasimin psikolojik ve
fizyolojik saghgm siirdiiriilmesi énemli bir etkendir. Ozellikle kadin ve ¢ocuklarin en ¢ok
etkilendigi go¢ gibi toplumsal olaylarda gebelerin yakindan ve diizenli takip edilmesi, saglik
bakiminin kesintisiz siirdiiriilmesi 6ncelikli oldugundan toplumlarin ekonomik ve sosyo-
kiiltiirel yapisi tizerinde ciddi degisimlere yol konular arasindadir.

Anahtar Kelimeler: Maternal Baglanma, Go¢, Go¢gmen Kadinlar

Abstract

The postpartum period, is the period that begins after the completion of labor and lasts for
about 6 weeks. The postpartum period is a process in which physiological changes in the
mother are accompanied by psychological and behavioral changes.

Maternal attachment is a uniquely felt and sustained love-based relationship that results from
a satisfying and pleasurable interaction between mother and baby. According to Bowly,
maternal attachment is a constant, warm, close relationship between mother and baby, and
this relationship satisfies both sides, and both parties get pleasure. Maternal attachment is the
process that starts in the prenatal period and continues in the postnatal period, and the
mother's love for her baby and warmth is formed, which strengthens the relationship between
the baby and the mother. Maternal attachment is one of the important elements that ensure the
healthy growth and development of the baby and is a unique and special bond that develops
over time. This relationship between mother and baby significantly affects the psychological,
intellectual and physical development of the baby and continues its effectiveness throughout
life. The newborn is dependent on the caregiver due to her insufficiently developed abilities.
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The interaction of the newborn with the caregiver during this period is of great importance for
her emotional and mental development. Maternal attachment is an important factor for the
mother in terms of gaining positive adjustment and motherhood role. Attachment in the
postpartum period is supported by the mother-infant relationship. The concept of attachment
with love is an important part of adaptation to motherhood and as a result, it develops a sense
of trust in the baby. The bonding process is a two-way relationship, as it is a process that
develops depending on the needs of the mother and baby to meet each other's needs. It is the
bond they form with the place they are in that makes the human and the human being in a
special position among living things meaningful and valuable. Migration is one of the
important factors that damage the relationship between people and space. Migration is a
phenomenon that has existed throughout all periods of human history. Individuals and
communities leave their place for many reasons and migrate to another place. All migrations
cause societies with completely different characteristics to live together, and as a result,
societies to interact.

The effects of migration on women's health can be good or bad. In cases where women
migrate from a low-income country to a high-income country with a high socio-economic
level, the situation of women will improve in terms of health services. However, in order for a
woman to benefit from health services, she must know the language of the country she lives in
and have a job. Voluntary or forced migration has significant effects on social and mental
health . There are many studies showing that migration has negative effects on human mental
health. Immigrants, especially women and children, are at higher risk than other individuals in
terms of health. In many world countries, women have low status. Adding the immigration
status of women to the low status increases the problems even more. Migrant women can be
exposed to sexual harassment, rape and violence because they are both women and
immigrants. Another important problem faced by migrant women is their being forced into
prostitution. This situation also puts women at risk for unwanted pregnancies, sexually
transmitted diseases and HIV infection.

Immigrant women generally cannot benefit from prenatal care services adequately or they
have difficulties in reaching a health institution where they can get help for the birth process
in the regions where they migrate. The process of motherhood, which brings many life
changes, is full of obstacles and risks for immigrant mothers. Not knowing the language of
the country of immigration, low economic level, health policies not meeting the care needs of
immigrants, inability to realize cultural practices, lack of social support and loneliness
negatively affect the health of mother and baby. Because of these obstacles, postpartum
mothers experience anxiety, stress, depression and social isolation. Therefore, mental health
promotion requires a holistic approach to determinants of mental health at all individual and
societal levels, particularly in relation to research, practice, education and policy.

One of the most important elements of a country's development indicators is maternal and
infant health. A healthy mother means a healthy baby and a healthy society. In this, it is
necessary to spend the pre-pregnancy period, pregnancy, birth and postpartum period in a
healthy way. In these processes, maintaining the psychological and physiological health of
mother and baby bonding is an important factor. Especially in social events such as migration,
where women and children are most affected, close and regular follow-up of pregnant women
and uninterrupted health care are among the issues that lead to serious changes on the
economic and socio-cultural structure of societies.

Keywords: Maternal Attachment, Migration, Migrant Women

8-10 Kasim 2021 242 Azerbaycan



KARABAG 2. ULUSLARARASI UYGULAMALI BILIMLER KONGRESI
"Zafer Giinli ve Sehitlerin Anisina"

1. GIRIS

Dogum sonu déonem, dogum eyleminin ger¢eklesmesinden sonra baslayan ve alt1 hafta siiren
donemdir. Postpartum donemde annede meydana gelen fizyolojik degisikliklere psikolojik
ve davrams degisiklikleri de eslik eder.’ Bu dénemde annenin sosyo-duygusal
davranislarinda ciddi degisiklikler olmaktadir.” Postpartum ddénem; anne bedeninde hizl
degisim olaylarinin yasandig1 ve bu hizli degisim olaylarinin annenin psiko-sosyal dengesini
etkiledigi bir donemdir. Anne bu donemde kendi bedeninde meydana gelen farkliliklara
adapte olma, yeni rolleri ile ilgili bilgi sahibi olma, bebeginin ve kendisinin bakimi ile
alakali yetenekleri iyilestirme yaklagimina gereksinim duymaktadir. Postpartum dénemde
saglik kuruluglarinda gerceklestirilen bakimin asil amaci, ailenin psikolojik ve fizyolojik
farkliliklara adapte olmasini saglamak, riskli durumlar1 engellemek, maternal baglanmanin
baglamasini saglamaktir.’

Diinyaya gelen bir bebek ailesi ya da bakim verenleri tarafindan bakilmaya ve korunmaya
ihtiya¢ duymaktadir. Ozellikle bir anne ve bir bebek arasindaki bag; bebegin fiziksel,
psikolojik, biyolojik ve sosyal olarak gelisimine yarar saglamaktadir. Anneler bebeklerinin
dogmasiyla beraber yasadiklart mutlulugun yani sira endise, korku ve telas da yasamaktadir.
Ciinkli artik yasamlarinda sorumluluklar artmis, yasamlarina yeni roller girmis, hayat
oncelikleri ve stilleri degismistir. Postpartum donemde annenin bebegine olan baglilig
gelecek donemde anne ile bebek arasindaki bagin sekillenmesinde onemli bir rol
oynamaktadir. Bu donemde anne ve bebek arasinda gergeklestirilen ilk temas, emzirme vb.
duyusal baglanmayi saglayan durumlar bebegin gelisiminde énemli bir role sahiptir.”

2. MATERNAL BAGLANMA

Insan, diger insanlarla birlikte bulunma arzusundan dolayr birlik halinde yasayan bir
organizmadir. Bagka canlilarin yavrularindan farkli olarak insan yavrusunun, biyolojik
acidan gozlenen 6zel durumu sebebiyle, hayatini silirdiirebilmek amaciyla, ¢ok daha uzun
siire ebeveynlerinin ve ona bakan diger kisilerin dogrudan yardimina ihtiya¢ vardir. Bu
ihtiyaglarinin karsilanmasi gerekliligi insan yavrusunun, ona bakan kisilere kars1 baglanma
ihtiyacini dogurmustur.’

Baglanma, bebekler ve anneler arasindaki duygusal bir iliski siirecidir.’ Bu donem bebek ve
anne agisindan essiz ve duygusaldir.” Maternal baglanma, ilk olarak 1988 de Bowlby
tarafindan, anne bebek arasinda siirekli, sicak, yakin bir bagin olmasi, bu durumdan hem
annenin hem de bebegin memnun olmasi ve haz almasi seklinde tanimlamistir. Bowlby,
bebek ve cocugun fiziksel olarak saglikli gelisimi amaciyla proteinlerin ve vitaminlerin
onemli oldugu kadar sevgisinin de bebegin ruhsal sagliginin gelismesi i¢in o kadar 6nemli
oldugunu vurgulamustir.®

Baglanma olay1 gebelik donemi ile baslar, postpartum dénemde de uzun bir siirece yayilarak
devam eder.’ Baglanmanmn en zirvede gergeklestigi dénem postpartum dénemdir.” Anne-
bebek baglanmasi yagamin ilk zamanlarinda bebek ve anne arasinda gergeklesen duygusal,
bir siirectir. Anne ile bebek arasinda saglikli bir baglanmanin gergeklesebilmesi i¢in yasamin
ilk yakin temas ¢ok 6nemlidir. Anne baglanmay1 bebegine bakim verirken baslatir ve bu
esnada annelik roliine ait tipik davraniglar1 sergiler. Bebek ise gozlerini ve viicudunu hareket
ettirerek annesine cevap verir. Baglanma biyolojik bir durumdan ziyade psikolojik bir
durumdur ve kisa siirede gerceklesmez. Baglanma ilerleyici, gelisimsel ve ¢ok faktorlii bir
siire¢c olup bebegin ve annenin saghigindan, ¢evre kosullarindan ve bebegin kaliteli bakim
alip almamasindan etkilenir. Baglanma anne ile bebek arasinda karsilikli tatmine dayanan bir
deneyimdir. Kisaca baglanma bebek icin giiven ve giivensizligin 6grenildigi bir evredir. Eger
anne veya bakim veren kisi, bebegin fiziksel ve duygusal ihtiyaglarin1 karsiliyorsa, bebek
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diinyanin giiven verici bir yer oldugunu hissedecek ve giliven duygusu gelisecektir. Fakat
bebegin fiziksel ve duygusal ihtiyaglar karsilanmaz ise baglanma gecikir, bebek istismar ve
ithmale ugrayabilir. Baglanmanin niteligi cok 6nemlidir ve baglanmay1 etkileyen bircok
faktor vardir. Baglanma karsilikli yarari, rahathgi, giiveni ve memnuniyeti icerir.” Giiglii
anne bebek baglanmasinin gebelik sirasinda tiitiin-alkol kullanmama, dogum oncesi bakim
alma, saglikli beslenme ve uyku aligkanliklari, yeterli egzersiz yapma gibi saglik
uygulamalarina motive ettigi, ebeveynlik roliine uyumu kolaylastirdigi, gebelik donemi ve
dogum sonrasi depresyona karsi koruyucu bir islev gordigii belirtiimektedir.'” Annenin
bebegine saglikli baglanmasi, bebegin psikolojisinin temelini olusturur."’ Annede dogum
sonrasi psikolojik bir sorunun olmasi baglanmanin gecikmesine neden olmaktadir."

2.1. Baglanma Evreleri

Maternal baglanma siirecinin saglikli gectigini gosteren asamalar vardir bunlar; hazirlik,
tanisma, sahiplenme ve baglanma evreleridir.

a) Hazirhik Evresi

Fetiis heniiz antenatal donemde annenin duygulanimlarina yanit verir. Fetiis 26. haftasinda
isittigi bilgileri yakalama, algilama, tepki gosterebilme yeteneklerine sahip oldugu
bildirilmektedir. Boylelikle gebelik doneminde annenin bedeninde olusacak degisimleri
benimsemesi, olumlu yondeki hislerini heniiz diinyaya gelmemis bebegine aktarabilmesi
baglanmanin dogum oncesini olusturmaktadir.

P Tamsma Evresi

Tanisma evresi aslinda tiim insan iliskilerinde ilk evredir ve baglanma siirecinin temelini
olusturmaktadir. Tanigma evresi dogumdan sonraki gelen ilk 48 saatlik siireyi kapsar. Bu
evredeki siire genel olarak karsilikli bakigsma ile gecer. Ebeveynler bebekleriyle bebekleri de
ebeveynleri ile goz temasi kurmaya calisir. Ebeveynler dokunarak bebeklerini kesfetmeye
calisir. Bu siirecte ebeveynlerde bebekleriyle ilgili genel duygu ve diisiinceler olusur.

¢) Sahiplenme Evresi

Bu evre dogumdan sonraki 72. saatte baslayan ve 6 haftaya kadar uzanan bir zaman
dilimini kapsar. Anne ve babalik roliiniin kabul goriildiigli bu déonemde, bebege konulmusg
olan ismiyle veya cinsiyetiyle seslenilir. Ebeveynler bebekleri ile yakinlik kurarak pozitif
duygularint karsilikli olarak birbirlerine gegirirler. Anne-babalar bu dénemde bebegin
temel gereksinimleri i¢in verdigi tepkileri gozlemler ve Ogrenirler zaman iginde dogru
yorumlamaya baglarlar.

d) Baglanma Evresi

Baglanma evresi, dogumun ardindan gelen 2-4 haftay1 kapsar. Bu donemde anne-baba ve
bebekleri arasindaki duygusal uyum daha belirgin olarak goriilir. Artik ebeveynler
bebeklerinin bakimi konusunda daha yeterli hale gelirler ve aralarindaki sevgi ile baglanma
tam anlamiyla olusmustur.*
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2.2. Maternal Baglanmay1 Etkileyen Faktorler
Maternal baglanmay1 saglayan dokuz faktoriin oldugu belirtilmistir.

Bu faktorler;

Gebeligin planli olmasi,

Gebeligin onaylanmasi,

Gebeligin kabul edilmesi,

Fetiislin hissedilmesi,

Fetiisiin ayr1 bir kisi olarak kabul edilmesi,
Dogum eylemini gerceklestirmek,

Bebek ile karsilasmak,

Bebege temas etmek,

VvV V V V V V VYV VY V

Bebege bakim vermektir. "

3. GOC

Gog, kisilerin yasantilarin1 gecgirmek i¢in, siirekli yada gecici olarak bagka bir yerlesim
bolgesine yaptiklari bir degisim siirecidir. Yer degistirme hareketi olan gog, kapsamli ve
koklii bir yapiya sahiptir.'® Insanhk tarihinin biitin dénemleri boyunca var olan bir
olgudur.”” Insanlar tarih icerisinde ¢esitli nedenlerden dolayr yasadigi mekandan ayrilmak
durumunda kalmistir. Go¢ kavramiyla ifade edilen bu ayrilik, insan ve mekan {izerinde ¢ok
yonlii bir etkiyi beraberinde getirmistir. Go¢ basta birey olmak iizere insana dair olan inang,
diisiince, kural ve yapilarin degisim ve doniisiim yasamasina zemin hazirlamustir.'®

Ulusal sinir olgiitii kullanildiginda, ulusal sinirlar i¢inde gergeklesen gogler, i¢ gogler, ulusal
sinirlarin - digina  gerceklesen gocler ise dis gogler yada uluslararasi gocler olarak
tanimlanmaktadir. Diger bir deyisle, uluslararast goc, komsu iilkelere ya da daha uzak
bolgelere yapilan cografi yer degistirme hareketini tanimlamak i¢in kullaniimaktadir.'*

Insanlik tarihi boyunca var olan, ekonomik, toplumsal ve siyasi nedenlere bagli olarak
gerceklesen goO¢, toplumun sosyal, kiiltiirel, ekonomik ve politik yapisindan hem
etkilenmekte hem de sekillenmesine neden olabilmektedir. Pek ¢ok nedene bagli olarak
yapilan gdg, itici ve ¢ekici giiclerin bir sonucu olarak ortaya ¢ikabilmektedir. Kotii ekonomik
kosullar, savas, teror, aclik, dini, etnik ve siyasi baskilar, dogal afetler gibi nedenler itici
faktorler olarak belirtilmektedir. Cekici faktorler arasinda ise iyi egitim olanaklari, iyi is
olanaklari, ozgiirliik, glivenlik, ekonomik firsatlar gibi durumlar yer almaktadir. Gog, ister
goniillii ya da zorunlu, ister kisa veya uzun vadeli olsun, asil unsur yasanan mekanin
degistirilmesidir. Bu degisim yakin ya da uzak mesafeli olmakla birlikte, asilan siyasi ve
idari sinirlar go¢ olgusuna farkli anlamlar yiikleyebilmektedir. insanlarin yerlesim alanlarini
kendi iradeleri ile terk etmeleri olarak tanimlanan goniilli goc, genellikle topluluklarin
icinde bulundugu standartlar1 yilikseltme arzusundan kaynaklanmaktadir. Zorunlu gog,
savaglar dogal afetler, temel ihtiyaglarin karsilanmasindaki yetersizlikler, dini, siyasi ve etnik
birtakim baskilar ve giivenlik ihtiyaci gibi nedenlerle insanlarin zorlayict ve kendi istegi
disinda maruz birakildig: goglerdir.'’
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Gog¢ eden kisiler, yerlestikleri yeni bolgede kendi kiiltiirlerine iliskin benzerlikler bulurlarsa,
daha az uyum sorunu ile karsilasirlar. Go¢ edilen yerde uyum siirecinde, cinsiyet, yas, dil
becerileri, dini inanclar ve karsilanma bicimi etkili olmaktadir."*

Go¢ edenler gdemen, millteci ve siginmaci olarak isimlendirilmektedir.'” Miilteciler,
siginmacilar ve diizensiz go¢menler endise kaynagidir ve korunmaya, destege ihtiyag
duymaktadirlar.'® Gécmenler go¢ siirecinde bircok saghk riskine, olumsuz olaylara maruz
kalabilmekte ve yasanan yogun sorunlarla basa etmede zorlanan bireylerin ruh sagligi
olumsuz yonde etkilenmektedir. Gog siirecinin ruh saghg ile iliskisinin go¢ Oncesi, goc
eylemi ve gd¢ sonrasi olmak iizere ii¢ donemde ele alinmasi gerektigi bildirilmektedir. Her
asama belirli riskler ve maruz kalmalar ile iliskili olup, go¢ Oncesi donem genelde olagan
sosyal rol ve aglarin bozulmasmi igerir. Gog¢ sirasinda ise giigsiizliik duygusuna yol agan
vatandaslik durumu ve siddete maruz birakan durumlarla ilgili uzun siireli belirsizlik
yasanabilmektedir. Go¢ sonras1 yerlesim genellikle iyilik hali izerinde baslangicta olumlu bir
etki olusturabilecek umut ve iyimserlik duygusuna yol agar. Ancak hayal kirikligi, moral
bozuklugu ve depresyon, gog¢le baglantili kayiplarin bir sonucu olarak ilk umutlarin ve
beklentilerin ger¢eklesmedigi zaman, ya da ge¢ donemde ortaya cikabilir.'” Goég hangi
nedenle yapilmis olursa olsun bu siirecten en ¢ok kadinlar ve ¢ocuklar etkilenmektedir."”

4. GOC VE KADIN

Diinyada, go¢ etmek zorunda kalmis kisilerin % 80' nini kadin ve ¢ocuklar olugturmaktadir.

Birlesmis Milletler Niifus Fonu 06zellikle tilkelerinde yasanan kriz nedeniyle go¢ etmek

zorunda kalan gruplar igerisinde, kadinlar ve genclerin 6zel gereksinimlerine dikkat

cekmektedir.'*

Kadimlarin go¢ nedenlerine bakildiginda can ve mal giivenligi i¢in yakin yerlere sigima
amact ile yapilan gocler, evlenme, egitim gibi bireysel nedenlerle yapilan gocler,
ebeveynin/esin ig aramasit ya da is degisikligi nedeniyle yapilan aile kaynakli gocler,
mevsimlik gogler, iyi bir yasam diizeyi ve is bulmak i¢in yapilan ekonomik nedenli gogler,
insan ticareti kurbani olarak yapilan gogler, ¢cevresel afet ve saglik sorunlari nedeniyle yapilan
gocler karsimiza ¢ikmaktadir. Kadinlar refah seviyesi yiiksek iilkelere goc etme egiliminde
olup go¢ kararinda erkeklerden daha az sz hakkina sahiptirler.”’ Gog edilen yerin gelir
diizeyi kadinin sagligmi kotilesme ya da iyilesme yoniinde etkilemektedir. Kadin, gelir
diizeyi daha yiiksek bir iilkeye goc ettiginde sahip olacagi firsatlar artacagindan saglik
hizmetlerinden daha fazla yararlanabilecek ve saglik durumu iyilesecek ve gelisecektir.
Gocten olumsuz etkilenen kadinlara bakildiginda ise, oldukca sagliksiz kosullarda yasamlarini
stirdirmekte, dengesiz ve yetersiz beslenmektedir. Bunlara bagli olarak ciddi saglik
problemleri yasamaktadirlar.'

Go¢ ve saglik arasindaki iligkinin 6nem bir boyutu, go¢ siirecinin kisilerin ruhsal saglig
iizerine etkileridir.”* Gé¢menler ve miiltecilerin karsilastiklari pek cok orselenme ve zorlanma
sebebiyle, genellikle ruh saglig1 sorunlar1 agisindan yiiksek risk altinda olduklar1 ve ruhsal
bozukluk oranlarimin farkli go¢ gruplarinda degisiklik gosterdigi belirlenmistir.® Sir ve
digerlerinin yaptig1 bir calismada, gogiin ruh sagligimi olumsuz yonde etkiledigi ve kadin
goecmenlerin duygusal olarak erkek gdgmenlere gore daha fazla olumsuz yonde etkilendigi
sonucuna ulasilmistir.”®  Ozellikle zorunlu gdcten sonra depresyon, Orselenme sonrasi
zorlanma bozuklugu, anksiyete ve diger psikolojik bozukluklar yaygin olarak
goriilebilmektedir. Zorunlu olarak go¢ eden bireyler de yasanilan psikolojik sorunlar
ozkryimla sonuglanabilmektedir.® Gogmen kadmlarla goriigiilerek yapilan baska bir
caligmada da gociin kadinlar1 toplumun diger bireylerine gore sosyal ve psikolojik olarak daha
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fazla etkiledigi belirlenmistir. G6g siireci tiim bireyler i¢in travmatik olsa da gogiin kadinlari
daha fazla etkilemesini, Berger, kadin ilizerinde toplumsal cinsiyet esitsizliginin etkilerine
baglamaktadir. Go¢ eden ve etmeyen kadinlarin sagligi gelistirme davraniglarini karsilagtirma
amactyla yapilan bir calismada go¢ etmeyen kadinlar, sagligi gelistirici yasam bigimi
davraniglari, saglik sorumlulugu, beslenme ve stresle bas etmede gdgmen kadinlara gore
istatistiksel olarak daha yiiksek puanlar almislardir. Goriildiigii gibi go¢ siireci bireylerin ve
bu bireyler arasinda en riskli gruplardan biri olarak kabul edilen kadinlarin sagligini diger
gdemen bireylere gore daha olumsuz etkilemektedir.”

Ruhsal problemlerle birlikte sosyal ve bedensel sorunlarda goriilmektedir. Go¢ eden
bireylerde sik rastlanilan bulasict hastaliklar, tedavi edilmemesi durumunda o6liimle
sonuglanabilen 6nemli saglik sorunlarindandir. Yetersiz beslenme, altyapi, saglik hizmeti
alamama, hijyenik olmayan cevre, olumsuz ekonomik kosullar bulasici hastalik riskini
arttirmaktadir. Yeterli beslenememe sonucu anemi, mineral ve vitamin eksikleri goriilmekte
ve karbonhidrat zengini beslenilmesinden dolay1 obezite, kalp damar hastaliklar1 ve diyabet
gibi sorunlar ortaya cikmaktadir. Bu durum bulasici hastaliklarin yayilmasima zemin
hazirlamaktadir. Tedavi edilmeyen bu hastaliklar bulagiciligini siirdiirdiigiinde salgin riski
tagimaktadir. G6¢ doneminde en ¢ok rastlanan kadin saglik problemlerinin basinda ise;
doguma iligkin sorunlar, istenmeyen gebelikler ve kansizlik gelmektedir.”

5. GOCMEN ANNELER

Annelige gegcis stireci kadin yasaminin en 6nemli gelisimsel yasam olaylarindan birisidir. Bu
gecis donemi, kadinin yeni sorumluluklar ve roller edinmesini gerektirir. Annelige gecis
stireci gebelik olaymin belirlenmesi ile baslamakta, gebelik doneminde gelismekte ve
postparum donemde devam etmektedir. Bu siirecte, annelik kimliginin sekillenmesi, annelik
roliiniin kazanildigin1 gosterir. Mutluluk verici bir donem olan anne olma siireci, yeni bir
uyum saglamay1 gerektiren gocle birlikte oldugunda, annenin sagligini ve refahini olumsuz
yonde etkileyebilmektedir.** Gogmen annelerin antenatal dénemde yeterli izlem, bagisiklama,
aile planlamasi vb. ihtiyaclarinin karsilanmasi i¢in saglik kuruluslarina erigimi iilkenin kendi
vatandaslarinin erigebildigi seviyede olmamaktadir. Bu durum gégmen annelerde gebelik ve
dogum komplikasyonlarinin artmasina sebep olmaktadir.”> Gé¢men kadinlar, 6zellikle kamp
disinda yasayanlar, antenatal bakim hizmetlerinden yeterli diizeyde faydalanamamakta olup
diisiik sosyoekonomik diizey, korku, sosyokiiltiirel ve psikolojik etkenler sebebiyle saglik
kuruluslarinda dogum yapma istatistikleri diisiik, saglikli olmayan kosullarda saglik calisani
olmayan bireylerce yaptirilan dogum istatistikleri ise yiiksektir.”> Yurt diginda yapilan
arastirmalarda ; fetal distres, preterm dogum eylemi, diisiik dogum agirligi, fetal anomali,
diisiik APGAR skoru, malprezantasyon, amniyotik sivi anomalileri, yenidogan yogun bakim
ihtiyaci, olii dogum, gestasyonel diyabet, preeklemsi, sezaryen dogum eylemi ve
enfeksiyonlar gibi fetal ve maternal morbite ve mortalite ile iliskili olumsuz sorunlarin
gelisme riskinin gé¢men kadinlarda daha yiiksek oranda oldugu tespit edilmistir.*

Ozellikle postpartum donemde yeni bir role uyum saglamaya calisan miilteci bir kadinin
sosyal izolasyon yasamasi, psikososyal sorunlarla kargilasma ihtimalini artirmakta ve annelik
fonksiyonunu yerine getirememesine neden olabilmektedir. Go¢men kadinlarin ¢ogu, aileden
ve kiiltiirden ayrilmanin verdigi yalnizlikla tek bagina miicadele etmekte, bulundugu tilkedeki
insanlarla iletisime gecememekte ve en 6nemlisi akran destegi alamamaktadir. Yeterli bakim
ve tedavinin alinmadigi bu siirecte gebelik, anneler ve bebekler icin biiyiik riskleri
beraberinde getirebilir. Clinkii bu durum, go¢men kadmin antenatal bakim alamamasina,
gebelik ve dogum sonu siirecte istenmeyen durumlarin yasanmasina neden olabilmektedir.
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Goglin beraberinde getirdigi zorluklara ek olarak gebelik ve dogum sonu donemde artan
sorumluluklar ve annelik roliine uyum siireci gogmen annelerde anksiyete ve strese neden
olabilmektedir. Gogle iliskili olan stresorler dogumdan sonra postpartum blues, postpartum
depresyon, posttravmatik stres ve psikoz gibi onemli psikopatolojik durumlara neden
olabilir.** ingiltere, Kanada, Avusturalya gibi gelismis iilkelerde dogum oranmin yaklasik
%20’sini, Amerika’da dogum oraninin yaklasik %10’unu go¢men kadinlarin yaptig
dogumlar olusturmaktadir. Go¢men olarak yasayan kadinlarin dogum sonunda psikolojik
sikintilar yasama oran1 diger yerli kadinlara gore iki kat daha fazla oldugu goriilmektedir.”’
Annelerin yasadigi psikolojik sorunlarin bebegi de onemli derece etkiledigi, dogum sonu
depresyon, stres, anksiyete yasayan go¢men annelerin bebeklerinin %25’inin dogumdan sonra
0-25. aylarda depresyon, anksiyete ve mental gelisim geriligi yasadigi saptanmistir. Bu
donemde meydana gelen psikiyatrik rahatsizliklar annenin, ailenin ve bebegin sosyal ve
biligsel gelisimini etkilemekte, depresyonda olan annelerin bebeklerinde de davranis
bozuklugu, bilissel yetersizlik ve iligkilerinde problem gériilebilmektedir.**

Miilteci ve gogmen kadinlara kapsamli saglik hizmeti sunabilmek i¢in tireme saglig1 ve cinsel
saglik ile ilgili kiiltiirel ve sosyal engellerin de anlasilmasi ve tiim kadinlarin gilivenli tibbi
bakim, cinsel saglik egitimi ve iireme sagligi hizmetlerine erisimlerinin saglanmasi
gerekmektedir. Ayrica miilteci kadinlarda kadin sagligi sorunlarinin olmamasinin, 12 ay
boyunca diizenli olarak verilen anne egitimlerinin ve dogum Oncesi ziyaretlerin fetal ve
maternal saglik yoniinden gebelik sonuglart iizerinde olumlu etkisinin bulundugu
belirtilmektedir.?® Postpartum go¢men kadmlar arasinda saglik hizmetlerinin kullanimin
artirmak ic¢in saglik hizmetleri ve politikalar1 hakkinda kadinlar bilgilendirilmeli ve hizmet
kullanim1 hakkinda kadinlara yazili programlar olusturulmalidir. Aksi takdirde gd¢men
kadinlar, saglik hizmetlerine erisimindeki engellerden dolay1 bu 6nemli donemlerde yeterli
bakim alamamaktadir. Bunun sonucunda gé¢men kadinlarin yasadiklar iilkenin kadinlarina
gore daha sagliksiz olduklar1 ve postpartum donemde psikosomatik sorunlarla daha fazla
karsilastiklart gorilmistir.**

6. SONUC

Gog, glinlimiizde tiim diinya iilkelerinde goriilmekte olan biiyiik bir problemdir. Gogiin en
kirilgan gruplart kadinlar ve ¢ocuklardir. Go¢men anneler, hem anneligin getirdigi
biyopsikososyal zorluklarla hem de go¢iin getirdigi zorluklarla miicadele etmektedir. Go¢men
kadinlar yeterli olarak antenatal, prenatal ve postnatal bakimlara ulagamamakta bunun
sonucunda da hem anne de hem de bebekte fizyolojik ve psikolojik ciddi saglik sorunlari
meydana gelmektedir. Bu saglik sorunlar1 ve gégmenligin getirdigi zorluklar anne ve bebek
icin essiz bir deneyim olan baglanma siirecinde aksakliklar meydana getirebilmektedir. Bu
sirecin etkin bir sekilde saglanmasi toplum sagligt i¢in 6nemlidir. Clinkii saglikli bir anne,
saglikli ¢ocuk ve saglikli aile demektir. Saglikli bir aile de saglikli toplumu meydana
getirmektedir. Bunun i¢in go¢men kadinlara prekonsepsiyonel danismanlik verilerek
istenmeyen gebelikler 6nlenmeli, kadinlarin antenatal, prenatal, postnatal bakimlara ulasmasi
icin yeni politikalar gelistirilmeli, dil engelinin ortadan kalkmasi i¢in terciimanlarla iletigim
kurulmali, kadinlara hijyen ve yeterli beslenme ile ilgili egitimler verilmeli ve dogum sonu
donemde anne ve bebek baglanmasinin saglamasi i¢in gerekli kosullar ve ortam olusturulmali,
bu stireg etkin bir sekilde saglanmalidir.
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OZET

Entamoeba histolytica (E. histolytica), amebiyaz hastaligindan sorumlu zorunlu insan
parazitidir. E. histolytica insanlara kontamine olmus gida ve sularda bulunan enfektif kistlerin
alinmasi ile bulagmaktadir. Enfeksiyon %90 olarak asemptomatik olsa da bazi durumlarda
mukozaya invazyon yaparak semptomatik enfeksiyonlar olusturmaktadir. Yiizey adezini ile
konak miisin oligosakkaritlerine baglanarak mukus tabakasinda kolonize olurlar. Bu
calismanin amaci mikrobiyoloji laboratuvarina gonderilen disk1 6rneklerinde Enzyme-Linked
Immunosorbent Assay (ELISA) yontemi ile E. histolytica adezin antijen varliginin
arastirilmasidir.

Cesitli poliklinik ve servislerden, Parazitoloji Laboratuvari’na gonderilen 4487 hastaya ait
disk1 6rnekleri incelenmistir. Tiim disk1 6rnekleri ELISA yontemi kullanilarak F.
histolytica 'min adezin antijen varli1 acisindan incelenmistir. Sonuglar hastane otomasyonu
iizerinden retrospektif olarak arastirilmistir.

Amip kisti siiphesi ile laboratuvarimiza gonderilen 4487 disk1 6rneginin 462°sinde (%1.2) E.
histolytica adezin antijen varligi saptanmistir. Pozitiflik saptanmis hastalarin 262°si (%56.7)
erkek, 200’1 (%43.3) kadin olmustur. Adezin antijen pozitfligi en cok 0-5 yas grubunda
(%28.1), en az ise 26-30 yas grupunda (%5.8) bulunmustur. Ayrica, parazit antijeni saptanmis
hasta ornekleri en sik Coguk Gastroenteroloji birimi (% 35.7 ) ve Yetiskin Gastroenteroloji
(%50 ) biriminden gonderilmistir.

8-10 Kasim 2021 250 Azerbaycan



KARABAG 2. ULUSLARARASI UYGULAMALI BILIMLER KONGRESI
"Zafer Giinii ve Sehitlerin Anisma"

Digkiin direkt incelemesinde duyarlilik diisiik oldugundan 16kositler, makrofajlar, polenler,
ozelllikle E. dispar gibi patojen olmayan diger bagirsak parazitleri patojen E. histolytica
kistlerinden ayirt edilememektedir. Bu sebepden amebiyaz siiphesi olan hastalarda taniy1
dogrulamak i¢in, ELISA metodunun uygulanmasi hastanin gereksiz tedavi almasinin
onlemesi agisindan uygundur.

Anahtar Kelimeler: Entamoeba histolytica, ELISA, adezin antijeni

ABSTRACT

Entamoeba histolytica (E. histolytica) is the obligate human parasite responsible for
amebiasis. E. histolytica is transmitted to humans by ingestion of infective cysts found in
contaminated food and water. Although 90% of the infection is asymptomatic, in some cases
it can invade the mucosa and cause symptomatic infections. They are colonized in the mucus
layer by binding to the host mucin oligosaccharides with surface adhesion. The aim of this
study is to investigate the presence of E. histolytica adhesin antigen in stool samples by
Enzyme-Linked Immunosorbent Assay (ELISA) method.

Stool samples of 4487 patients sent to the Parasitology Laboratory from various clinics and
services were included in the study. All stool samples were examined for the presence of
E.histolytica adhesin antigen with the ELISA method and the results were investigated
retrospectively.

E. histolytica adhesin antigen was detected in 462 (1.2%) of 4487 stool samples. Of the
positive patients, 262 (56.7%) were male and 200 (43.3%) were female. Adhesin antigen
positivity was found mostly in 0-5 age group (28.1%) and the least in 26-30 age group (5.8%).
In addition, E.histolytica’s antigen detected mostly from the Pediatric Gastroenterology
(35.7%) and the Adult Gastroenterology Unit (50%).

Since the sensitivity is low in direct examination of stool, leukocytes, macrophages, pollens,
and other non-pathogenic intestinal parasites, especially E. dispar, cannot be distinguished
from pathogenic E. histolytica cysts. In order to confirm the diagnosis in patients with
suspected amebiasis, the application of the ELISA method is appropriate in order to prevent
the patient from receiving unnecessary treatment.

Keywords: Entamoeba histolytica, ELISA, adhesin antigen

INTRODUCTION

The genus Entamoeba is a protozoa that inhabits the human intestinal lumen. E.histolytica is
the only protozoan with proven pathogenicity among the amoeba. E.histolytica is sometimes
found non-pathogen in the human large intestine. The parasite feed with bacteria and food
residues in the intestine, and sometimes it can causes infestation in the intestine and tissues as
a pathogen (Inal et al., 2021). Amebiasis is a parasitic disease caused by E.histolytica and
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progresses as intestinal and extraintestinal amebiasis. The parasite enters the mucous
membrane of the large intestine, creates a pathogenic effect and shows diarrhea with bloody
mucus. Extraintestinal amebiasis, on the other hand, settles in organs such as liver, lung,
brain, spleen and skin and progresses as abscesses (Roediger and Lisker-Melman, 2020).

There are two stages in the life cycle of E.histolytica: motile amoeba (trophozoite) and
immotile (cyst). The trophozoite is found in intestinal and extra-intestinal lesions and
diarrheal stools. Cyst predominates in non-diarrheal stools. The cyst has 4 nuclei and this
feature is important in the identification of the parasite. The parasite does not need
intermediate host for evolution. The main host of E.histolytica is humans. Infection is
transmitted to humans by the fecal-oral route with the ingestion of mature cysts with
contaminated food and water (Carrero et al.,2019).

The prevalence of infection varies depending on cultural habits, personal and social sanitation
and socioeconomic conditions. This rate is very high in crowded and poorly-structured
settlements, especially in tropical regions (Tiizemen et al., 2017). Epidemiological factors
such as age, gender, race, climate, living conditions, economic level and nutritionis important
for infection. In epidemiological studies, it is seen that amoeba infections are mostly
encountered in India, North and East Africa, South and Central America (Yanagawa et al.,
2020).

Another amoeba species that is very similar to E.histolytica in terms of microscopic features
but is not pathogenic is Entamoeba dispar. E.dispar constitutes approximately 90% of the
Entamoeba species detected in humans. It is very difficult to distinguish E.histolytica and
E.dispar cysts or trophozoites by native lugol examination of the stool. Different methods are
needed to distinguish these two mixed Entamoeba species (Quispe-Rodriguez et al., 2020).

Since E.histolytica is the causative agent in amoebic dysentery cases, making a definitive
diagnosis is important for treatment. For this reason, the ELISA method is a reliable, easy and
inexpensive method for the diagnosis of E. histolytica in stool samples. (Al-Dalabeeh et al.,
2020).

The aim of this study is to evaluate the E. histolytica antigen test results, which were studied
from stool samples sent to our laboratory from patients who applied to our hospital with the
complaint of gastroenteritis. At the same time, it was aimed to investigate the distribution of
positive patients according to age, gender and units.

MATERIAL AND METHOD

Stool samples sent to Selcuk University Medical Microbiology Laboratory with a pre-
diagnosed with gastroenteritis between January 2013 and December 2019 were included in
the study. Stool samples were first evaluated macroscopically (mucous, bloody, solid-liquid).
Totally 4487 samples were examined firstly with direct microscopy (native-lugol) then with
adhesion antigen test.
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Patient samples were carried out for E. histolytica adhesin antigen using the ELISA method.
A 96-well plate is pre-coated with E. histolytica antibodies to bind cognate antigens. Controls
and test samples are added to the wells and incubated. After washing, a Protein A peroxidase-
labeled anti-Human IgG conjugate is added to the wells that binds to antibodies specific for
immobilized E. histolytica. TMB is then catalyzed by Protein A to produce a blue colored
product that turns yellow after an acidic stop solution is added. The intensity of the yellow
coloration is directly proportional to the amount of E. histolytica 1gG sample captured on the
plate. The distribution of positive patients according to age, gender and units was investigated
retrospectively.

RESULTS

E. histolytica adhesin antigen was detected in 462 (1.2%) of 4487 stool samples sent to our
laboratory with the suspicion of amoebae cysts. Of the positive patients, 262 (56.7%) were

male and 200 (43.3%) were female. Adhesin antigen positivity was found mostly in 0-5 age
group (28.1%) and the least in 26-30 age group (5.8%) (Table 1).

Table 1. Distribution of Antigen Positivity by Age Groups

Age groups Antigen Test Positivity

n %
0-5 130 28.1
6-10 68 14.8
11-15 50 10.8
16-20 38 8.3
21-25 33 7.1
26-30 27 5.8
31-40 30 6.5
41-60 54 11.7
> 60 32 6.9
Total 462 100

In pediatric patients, E.histolytica’s antigen detected mostly from the Pediatric
Gastroenterology (35.7%) and the Pediatric Emergency Clinics (20%) (Table 2).
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Table 2. Distribution of Antigen Positivity by Pediatric Units

Antigen Test Positivity

Pediatric Unit

n %
Pediatric Gastroenterology Hepatology and Nutrition 90 35.7
Pediatric Emergency 50 20
Pediatric Health and Diseases 35 14
Pediatric Infectious Diseases 25 9.9
Pediatric Intensive Care 20 7.9
Pediatric Oncology 12 4.7
Pediatric Allergy and Immunology 10 3.9
Others* 10 3.9
Total 252 100

*Pediatric Surgery, Pediatric Cardiology, Pediatric Nephrology, Pediatric Neurology

Among adult patients, E. histolytica antigen positivity was most frequently detected in the
samples came from the Gastroenterology (50%) and the Infectious Diseases clinics (21%),
respectively (Table 3).

Table 3. Distribution of Antigen Positivity by Adult Units

Antigen Positivity

Adult Units

n %
Gastroenterology 105 50
Infectious Diseases 44 21
Medical Oncology 30 14.2
Nephrology 18 8.7
Others* 13 6.1
Total 210 100

* Dermatology, General Sugery, Chest Diseases, Hematology,Intermal Medicine, Gynecology and Obstetrics,
Cardiology, Rheumatology
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DISCUSSION AND CONCLUSION

In direct examination of stool, leukocytes, macrophages, pollens, and other non-pathogenic
intestinal parasites such as E.dispar can not be distinguished from pathogenic E histolytica
cysts. It is mixed with E.histolytica/dispar and other trophozoites in direct microscopy,
especially by laboratory workers who is not experienced. It has been reported that the direct
microscopic examination has high specificity, low sensitivity, high positive predictive value
and low negative predictive value, and its sensitivity can vary between 10-60% (Yildirim et
al., 2014).

In our study, when the distribution by gender was examined, higher positivity was found in
males (56.7%). The highest antigen positivity was found in the 0-5 age group (28.1%), and
the least in the 26-30 age group (5.8%). According to the results, adhesin antigen positivity
was detected most frequently Pediatric Gastroenterology unit (35.7 %) and Gastroenterology
Unit (50 %).

Mengeloglu et al. detected amoebic cysts in 44 (0.4%) of 1720 stool samples examined by
direct microscopy. E. histolytica specific antigen was detected only in 26 (59.1%) of the
cystic specimens by ELISA. Dal et al. detected E. histolytica/dispar cysts or trophozoites in
31 (3.9%) of 800 stool samples analyzed by the native-lugol method. When all of the samples
were studied with the ELISA method, the presence of E.histolytica specific antigen was
detected in only 12 (1.5%) samples. Ozer et al. was detected E. histolytica/dispar cysts or
trophozoites in 21 (2.2%) of 975 stool samples examined by the native-lugol method. E.
histolytica specific antigen was detected in stool samples of 7 (0.7%) patients. Alver et al.
E.histolytical dispar was detected in 1 (0.8%) of 116 stool samples in direct microscopic
examination. E.histolytica-specific antigen was detected in 34 stool samples with and without
amoeba cysts (29.3%). Al et al. E.histolytical/dispar cyst or trophozoite structures were
detected in 22 (3.9%) of 29 (5.2%) stool samples, in which E.histolytica/dispar cyst or
trophozoite structures were detected by native lugol staining method. Adhesin antigen was
detected as positive in 15 (2.7%) of the samples by ELISA method. Beyhan et al. no parasites
were found with the native-lugol method in 998 patients (530 males, 468 females) whose
stools were examined by ELISA with a rate of 8.5%.

As a result, studies have reported that serological diagnostic methods can be used routinely
for rapid and definitive diagnosis of amebiasis, and the sensitivity of antigen detection
methods, especially in stool, is high. Antigen detecting monoclonal ELISA tests; It has
advantages such as being able to distinguish between E.histolytica and E.dispar, high
sensitivity and specificity, and objective evaluation of the results. At the same time, the use of
the FE.histolytica monoclonal ELISA adhesive antigen test contributes to reducing the rate of
misdiagnosis and preventing unnecessary treatment applications.
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ABSTRACT

Monitoring and controlling of the treatment processes bases on the continuous determination
of the waste water and activated sludge characteristics, and relates to the analysis of the
samples taken from the raw waste water or treated waste water coming to the waste water
treatment plants such as acidity (pH), temperature (T), conductivity (C), dissolved oxygen
(DO), oxygen saturation (SO), salinity (SA), electrical conductivity (EC), chemical oxygen
demand (COD), suspended solids (LSS), total nitrogen (TN), total phosphorus (TP),
biological oxygen demand (BODs) and the measurements made on the design parameters of
the process for the samples of activated sludge used for biological treatment.

In this study, the characteristics of wastewater have been classified in detail, the analysis
methods to be applied to these characteristics and the data mining methods that can be used
for statistical evaluation and modeling of the analysis data measured by these methods have
been investigated, and the decision trees method has been examined in detail using the KIME
data mining platform. When the analysis results of 7 selected parameters related to 334
domestic wastewater collected from the districts of Mugla province are analyzed; while the
others can be performed in a very short time, the estimation of the BODs parameter, which
takes 5 days to measure, has been studied. As a result, the BODs (biological oxygen demand)
value distribution was found lower than 100 by 53 %. While the ratio of those with a BODs
value between 100-200 is 15.3 %, the ratio of those with a 450-550 is 12.6 %.

Keywords: Waste Water, Activated Sludge, Treatment, Parameter, Decision Tree

1. Introduction

The largest part of the pollution in wastewater consists of detergents, organic substances and
oils.. As in the rest of the world, all wastewater treatment plants in our country are operated in
accordance with the Environment Law and the Water Pollution Control Regulation
implemented by the Ministry of Environment and Urbanization. In domestic biological waste
water treatment plants, domestic waste water from households is purified and recycled to
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nature, and it is aimed to protect the water mass in the basin where it is located. The main
processes in the treatment of wastewater are to remove biodegradable organic materials,
suspended solids, harmful heavy metals and toxic compounds, nitrogen and phosphorus
depending on ambient conditions, and to destroy pathogenic organisms. Even if the
wastewater characteristics are known, the change of components in the process can make the
process very complex (https://www.cevreorman.gov.tr, 2004; Eltem, 2001).

When the unit processes and processes applied for pollutants are examined; precipitation and
flotation in terms of physical-chemical processes; coagulation and precipitation; In the
removal of organics and inorganics in the solid phase and organics and inorganics in the
colloidal phase, the adhesion of the particles to each other and the chemical bonding
mechanism by gravity, filtration; retention in the removal of organic and inorganic substances
in solid and colloidal phase, adhesion of particles to each other and absorption mechanism,
activated carbon; adsorption and retention mechanism in the removal of organic and inorganic
substances in solid, colloidal and dissolved phase, chemical removal; the mechanism of
conversion of unwanted substances with a direct reaction and the biological treatment, that is,
the activated sludge process; solid, colloidal and dissolved phase organic and inorganic in the
removal of organic and inorganic particles adhere to each other, living organisms benefit from
biological metabolism and gravity mechanism uses (Tchobanoglous and Burton, 1994;
Toprak, 2000).

The activated sludge process was applied for the first time in the early 1900s to treat the
wastewater of Manchester, England. Its widespread use dates back to the 1940s. The activated
sludge process is the most widely used method for the treatment of dissolved, particulate and
colloidal organic substances in wastewater. During the recovery of waste water, treated water
can only be obtained as a result of physical, chemical or biological processes. Accordingly, it
can be said that the analyzes used to determine the properties of wastewater are based on
chemical ones where quantitative results can be obtained rather than biological and physical
ones where the measurements are made qualitatively. These measurements, which are based
on quantitative analysis, also consist of gravimetric, volumetric or physicochemical methods.
While physico-chemical processes have low treatment efficiency due to their inability to
remove non-adsorbable organic substances, biological processes have similarly low treatment
efficiency in terms of non-biodegradable organic substances. In this case, the most
appropriate one is to use both processes together for their specific use (Synder & Wyant,
2018; Schaumburg & Marsh, 1980).

Monitoring and controlling of the treatment processes bases on the continuous determination
of the waste water and activated sludge characteristics, and relates to the analysis of the
samples taken from the raw waste water or treated waste water coming to the waste water
treatment plants such as acidity (pH), temperature (T), conductivity (C), dissolved oxygen
(DO), oxygen saturation (SO), salinity (SA), electrical conductivity (EC), chemical oxygen
demand (COD), suspended solids (LSS), total nitrogen (TN), total phosphorus (TP),
biological oxygen demand (BODs) and the measurements made on the design parameters of
the process for the samples of activated sludge used for biological treatment (Synder and
Wyant, 2018; Schaumburg and Marsh, 1980; Dogan and Saylak, 2000; Gtiller et al, 2019).

Characterization of waste water and recovered water during waste water recovery and
classification of waste water and activated sludge characteristics in determining the quality of
activated sludge and the analysis methods to be applied for them.
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2. Material and Method

It 1s especially difficult to measure online values of biochemical oxygen demand (BODs) of
wastewater, since some of the analyzes of nonlinear dynamics and measurements in
wastewater treatment take a long time and sometimes have uncertainties. In this case,
statistical analysis to determine the relationship of the BODs parameter with the others is
carried out within the framework of data mining principles (Qiao et al., 2014). The decision
tree learning method is one of the machine learning topics. In the literature, there are
applications such as classification tree or primitive tree (regression tree, prediction tree),
which can be considered as sub-methods of decision tree learning. In decision tree learning, a
tree structure is created and the class labels at the level of the leaves of the tree and the
branches that go to these leaves and exit from the beginning are expressed especially the
operations on them. During decision tree learning, the learned information is modeled on a
tree. All interior nodes of this tree represent an input. In decision tree learning, during the
learning of the tree, the trained set is divided into subsets according to various properties, this
process is repeated recursively and continues until the iteration process has no effect on the
prediction. This process is called recursive partitioning. In general, the way the data comes in
during data mining is as follows:

x,Y) = (x1,x2,x3,x4,....,Y)

According to this representation, the values from x1 to xn are the inputs of the system, while
the value of Y is the desired value as the output of the system. Decision tree learning in data
mining is used for two main purposes. These purposes and the specific names of decision tree
learning for this purpose are as follows:

Classification problems: Classification trees: Problems that define a class and aim to place the
target cluster in one of several classes, such as estimating the level of education from a
person's expenditures.

Primitive problems: Regression Trees: Data mining problems that ultimately return a numeric
value instead of a class: For example, the heart attack probabilities given above. In addition,
the term CART (Classification and Regression Tree) is also used as an umbrella term that
includes the two terms above.

Algorithms used during the execution of these trees are given as Random Forest, Boosted
Trees, Rotation Forest, ID3 algorithm, C4.5 algorithm and Chi-Square Automatic Interaction.

The most important advantages of decision tree learning algorithms are that they are simple to
understand and interpret, their results are easy to understand, and they can be used for
processing both numerical and class data. As disadvantages, an optimized decision tree
learning algorithm often has NP-Complete complexity and an easy mistake when working
with decision tree learning is a tree that cannot model all the properties of the data by
modifying the tree for specific purposes. (http://bilgisayarkavramlari.sadievrenseker.com ,
2012)

One of the free data mining platforms where statistical evaluations are made is KNIME
software. The first version of the KNIME project, which started at the University of Konstanz
in early 2004, was published in 2006. The project, which initially targeted companies in the
pharmaceutical industry and targeted analyzes in this sector, later started to be used for data
analysis in different fields. KNIME is a modular data exploration platform that provides
visual data flow to the user, enables all or some of the analysis steps to be carried out by
selection, and provides the results from the data and model interactively. It can work without
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installation requirement. The KNIME software, whose design interface is shown in Fig 1, can
receive data from text files with .txt extension or from .arff, .table formats. KNIME is one of
the software that offers the richest visualization tools (Silahtaroglu; 2016; Dogan, 2017,
https://www.knime.com, 2020). Analyzes made on the raw wastewater or treated wastewater
samples from the wastewater treatment plants are based on measuring of pH, temperature,
suspended solids, COD, total phosphorus, total nitrogen, and biological oxygen demand,
physically, chemically, or biologically.

~o . File Edit View Node Help B

01 e 01 fesnn Ay Dmcrigton

Bl . -
N =4 Tt oy o . wO rkflow Area KNIME_projoct_Chp_01_Exn_01_ba s

Cobama Fiter

Moving the nodes by dragging within the = e s
framework of the designed flow diagram
with the drag-and-drop technique, making
the node settings and creating the project
by combining the nodes with the joining = ="~
arrows . ... -

Node Description

Outline conso|e .
https:/fwww.knime.com —

Figure 1. KNIME design interface.

As 6 of these parameters can be measured in a day-to-day run in the laboratory, the
measurement of the BODs parameter only lasts 5 days, In the laboratory study for statistical
evaluation, a data set was created by measuring 7 parameters from 334 samples. In this study,
the effects of pH, temperature, suspended solids, COD, total phosphorus and total nitrogen on
the BODs parameter were examined by artificial neural networks and decision tree method.
Thus, taking into account the weighted effects of the parameters known on the BODs, the
possible BODs value of an unknown sample could be estimated.

3. Results and discussion

In this study, we have applied two major data mining models in order to extract information.
They are artificial neural networks and decision trees. As artificial neural networks, we used
resilient backpropagation (Rprop) algorithm. It performs a local adaptation of the weight-
updates according to the behavior of the error function.During the study, various number of
hidden layers and axons have been tried to find the best trainingmethod which suits our data
model. The best learning method for the data was 2 hidden layers and 10 axons (in each
layer). This model generated the best prediction with an 80% accuracy and 0.64 Cohen’s
kappa value. Secondly, random forest decision tree algorithm was used. Random forest
decision tree algorithm is accepted as a better learner among other decision tree algorithms.
Random forest algorithm owes its success to running a chosen number of decision trees on a
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different set of records and a different set of attributes on the same database. In our study,
random forest algorithm yielded better scores than that of artificial neural networks (80%
accuracy and 0.64 Cohen’s kappa), so here we only present the decision tree analysis in detail.
The decision tree diagram formed by the data set showing the results of analysis of 7
parameters of 334 domestic wastewater samples was given in Fig. 2. The BODs (biological
oxygen demand) distribution of 334 samples examined was shown in Fig. 3 in details and it
was found in 53% to be less than 100. The proportion of BODs values between 100 and 200 is
15.3% while that 1s 12.6% between 450 and 550.. The factor that most affects BODs value is
COD, if the chemical oxygen requirement would be less than or equal to 214.93 then the
value of BODs reaches a value between 0 and 100 see Fig. 4. This is the incidence of 98.6%.
If COD is greater than 214.93, BODs never exceeds a 200 value. The probability of BODs
being between 100 and 200 is only 1.4%. and the ratio between those with 450-550 is 12.6%.

.....

Figure 2. The decision tree diagram formed by the data set showing the results of analysis of
7

parameters of 334 domestic wastewater samples.

The variable that most affects BODs value is COD. If the chemical oxygen requirement is less
than or equal to 214.93, then the value of BODs reaches a value between 0 and 100. This has
an incidence of (98.6%). If COD is greater than 214.93, BODS never exceeds 200 values. The
probability of BODs being between 100 and 200 is only 1.4%. In cases the COD is between
214.93 and 390.445, the most important parameter in predicting the value of BOD:s is the total
phosphorus value, and it could be said that if the total phosphorus value is less than 2.773, the
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current value less than 46.625 and the temperature less than 27.15, BODs is strictly being

between 100 and 200 (100%).

4. Conclusion

In this study, the results of 7 parametric analyzes of 334 domestic wastewaters were examined
by decision tree method and BODs (biological oxygen demand) value distribution was found
to be lower than 100 in 53. The ratio of those with BODs values between 100 and 200 is
15.3% and the ratio between those with 450-550 is 12.6%.

w 1 (177/334)
< Table:
Category % n

w4 el il
100 200 15.3 51
200 - 350 4.2 14
350 - 450 9.3 31
450 550 12.6 42
550 750 5.1 17
750 950 0.6 2
Total 100.0 334

Figure 3. BOD5 (biological oxygen demand) distribution of 334 samples examined.
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@I:I [root]: class 'Between 0 and 100' (177 of 334)

v (\'E‘chobmg/L <= 390.445]: class 'Between 0 and 100' (173 of 202)
(:—/‘;D |CODmg/L <= 214.93]: class 'Between 0 and 100' (142 of 144)
v QD |[CODmg/L > 214.93]: class 'Between 0 and 100' (31 of 58)
v @D[Total Phosporus mg/L <= 2.773]: class 'Between 0 and 100' (29 of 38)
v t’-’:ﬂ [CVYL mg/L <= 46.625]): class 'between100 and 200' (8 of 15)
l':j‘iD [Temperature C° <= 27.15]: class 'between100 and 200' (6 of 6)
v G—‘JD [Temperature C° > 27.15]): class 'Between 0 and 100' (7 of 9)
3 f::ﬂ[Total Nitrogen mg/L <= 6.125]: class 'Between 0 and 100' (3 of 5)
I::—:«D [Total Nitrogen mg/L > 6.125]: class 'Between 0 and 100' (4 of 4)
(:-}D [cvL mg/L > 46.625]: class 'Between 0 and 100' (22 of 23)
v l\:\-ﬂ [Total Phosporus mg/L > 2.773): class 'between100 and 200' (17 of 20)
(f_:—::iD['I'emperature C°® <= 24.15]): class 'between100 and 200' (12 of 12)
S @D[Temperature C® > 24.15): class 'between100 and 200’ (5 of 8)

> ﬁD[CODmg/L > 390.445]: class 'between 450 and 550' (42 of 132)

Figure 4. The root distribution of the decision tree {[root]: class “Between 0 and 100”(177 of

334)}.

The variable that most affects BODs value is COD. If the chemical oxygen requirement is less
than or equal to 214.93, then the value of BODs reaches a value between 0 and 100. This has
an incidence of (98.6%). If COD is greater than 214.93, BODs never exceeds 200 values. The
probability of BODs being between 100 and 200 is only 1.4%. In cases the COD is between
214.93 and 390.445, the most important parameter in predicting the value of BODs is the total
phosphorus value, and it could be said that if the total phosphorus value is less than 2.773, the
current value less than 46.625 and the temperature less than 27.15, BODs is strictly being

between 100 and 200 (100%).
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Abstract

Diabetes mellitus is a very common disease, which is one of the top 10 causes of death at
global level. In 2019, the number of deaths due to diabetes was around 4.2 million in the
world. The prevalence of diabetes mellitus of the adult population (20-79 years) was 9.3%
and the total number of people that have diabetes was 463 million in the world (2019). Type 2
diabetes is the most common type of diabetes, which is approximately 90% of all diabetes.
Type 2 diabetes occurs by the complex interaction of genetics, epigenetics, and environmental
factors. Nicotinamide phosphoribosyltransferase (NAMPT) gene is a protein coding gene that
is associated with diabetes. We aimed to explain the interaction of single-nucleotide
polymorphism with Type 2 diabetes by performing PCR-RFLP method on NAMPT gene. We
studied with a control group and three different Type 2 diabetes groups, which consist of
patients who have macro complication (such as coronary artery disease (CAD), peripheral
arterial disease (PAD) and stroke), micro complication (such as nephropathy, neuropathy and
retinopathy) and patients without any complications. We used 22 samples for each patient
group. After we isolated DNA from blood samples, we performed PCR. Then we used
restriction enzyme to digest NAMPT gene at a specific site, which our selected SNPs are
located. Thus, we determined that if the individuals have wild type or mutation according to
these SNPs and if there is mutation they were evaluated as whether they had homozygous or
heterozygous alleles. For rs61330082, the dominant genotype for both macro complication
and without complication groups is heterozygous mutation (45.45%) and for micro
complication is homozygous wild type (50%). For rs2058539, the dominant genotype for both
micro complication and macro complication groups is heterozygous mutation (respectively
77.27% and 63.64%) and for without complication group is homozygous mutation (50%).
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Introduction

Diabetes mellitus is a serious, chronic condition that occurs when the body cannot produce
any or enough insulin or cannot effectively use the insulin it produces. The estimated number
of people that aged 20-79 years who have diabetes was approximately 463 million around the
world in 2019". The classification of diabetes are consist of four main categories that are Type
1, Type 2, gestational diabetes mellitus and other specific types’. Diabetes can cause
complications including heart attack, stroke, kidney failure, leg amputation, vision loss and
nerve damage”.

Type 2 diabetes accounts for the vast majority of all diabetes worldwide which is around
90%'. Hyperglycemia in type 2 diabetes results from the inability of the body's cells to
respond fully to insulin, a condition initially referred to as 'insulin resistance'. In the case of
insulin resistance, the insulin hormone is ineffective and in time, it causes an increase in
insulin production'. Eventually, insufficient insulin production may develop as a result of
pancreatic beta cells failing to meet the demand.

Type 2 diabetes is a multifactorial disease which is characterized by impaired insulin
secretion, insulin resistance or both, and it results from a complex interaction between
genetic, epigenetic and environmental factors influencing intermediate traits such as p - cell
mass and development, insulin secretion and action, and fat distribution.

Nicotinamide phosphoribosyltranstferase (NAMPT) gene is a protein coding gene. NAMPT is
secreted from adipose tissue converts nicotinamide to nicotinamide mononucleotide (NMN),
one-step in the biosynthesis of nicotinamide adenine dinucleotide (NAD+) which plays an
essential role in glucose-stimulated insulin secretion®.

Extracellular NAMPT (eNAMPT) can be secreted by most of the cell types and acts as a
cytokine on a wide variety of cells. It is able to activate downstream intracellular pathways by
stimulating a subsequent release of other cytokines or by favoring a variety of physiological
and pathological effects’. It is also reported that eNAMPT participates in the promotion of
beta cell maturation.

The aim of our study is to explain the interaction of single-nucleotide polymorphism of
NAMPT gene with Type 2 diabetes by performing PCR-RFLP. We studied with a control
group that consists 9 samples and three Type 2 diabetes patient groups which consist 22
samples. These three Type 2 patient groups are comprise of patients who have macro
complication, micro complication and patients without any complications.

Material and Method

The blood samples were provided from Gazi University Hospital. DNA samples were isolated
with a commercial kit from whole blood samples. PCR was performed with the isolated DNA
samples. PCR products were digested with restriction enzymes for NAMPT gene at a specific
site, which our selected SNPs are located. These restriction enzyme digestion samples were
loaded on agarose gels and gel electrophoresis were performed. The agarose gel was viewed
with UV imaging system.
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Results

As the result of agarose gel electrophoresis, it was observed that PCR product for rs61330082
is 673 base pair (Figure 1). Moreover, the obtained PCR product is 442 base pair for
rs2058539 (Figure 2).
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Figure 1. Agarose gel electrophoresis image for PCR products of rs61330082.
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Figure 2. Agarose gel electrophoresis image for PCR products of rs2058539.

Restriction enzyme digestion results were evaluated after gel electrophoresis. It was
determined that if the individuals have wild type or mutation according to rs61330082 and
rs2058539 SNPs, and if there is mutation they were evaluated as whether they had
homozygous or heterozygous alleles (Figure 3 and 4).
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Figure 3. Agarose gel electrophoresis image for restriction enzyme digestion for PCR
products of rs61330082.
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Figure 4. Agarose gel electrophoresis image for restriction enzyme digestion for PCR
products of rs2058539.

In the statistical analysis for rs61330082, it is shown that frequency of heterozygous mutation
is 45.5% for both groups without complication and macro complication (Table 1 and 3).
While WT is 50.0% for micro complication group, it is found to be that frequency of WT is
55,6% for control group (Table 2 and 4).
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Table 1. Statistical analysis of PCR-RFLP results of without complication group for
rs61330082.

Without Complication Group - rs61330082

Cumulative
Frequency Percent Valid Percent  Percent
Valid Homozygous Wild Type 9 40,9 40,9 40,9
Homozygous Mutation 3 13,6 13,6 54,5
Heterozygous Mutation 10 45,5 45,5 100,0

Total 22 100,0 100,0

Table 2. Statistical analysis of PCR-RFLP results of micro complication group for
rs61330082.

Micro Complication Group - rs61330082

Cumulative
Frequency Percent Valid Percent  Percent
Valid Homozygous Wild Type 11 50,0 50,0 50,0
Homozygous Mutation 2 9,1 9,1 59,1
Heterozygous Mutation 9 40,9 40,9 100,0

Total 22 100,0 100,0

Table 3. Statistical analysis of PCR-RFLP results of macro complication group for
rs61330082.

Macro Complication Group - rs61330082

Cumulative
Frequency Percent Valid Percent ~ Percent
Valid Homozygous Wild Type 9 40,9 40,9 40,9
Homozygous Mutation 3 13,6 13,6 54,5
Heterozygous Mutation 10 45,5 45,5 100,0

Total 22 100,0 100,0
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Table 4. Statistical analysis of PCR-RFLP results of control group for rs61330082.

Control Group - rs61330082

Frequency

Valid Homozygous Wild Type 5
Homozygous Mutation 1
Heterozygous Mutation 3

Total 9

Percent

55,6

Cumulative
Valid Percent Percent

55,6 55,6
11,1 66,7
333 100,0
100,0

For rs2058539 SNP, frequency of group without complication is 50.0% for homozygous
mutation while for micro complication group, frequency of heterozygous mutation is 77.3%
and for macro complication group, frequency of heterozygous mutation is 63.6% and for the
control group the frequency of homozygous mutation is 55.6% (Table 5-8).

Table 5. Statistical analysis of PCR-RFLP results of without complication group for

rs2058539.

Without Complication Group - rs2058539

Frequency

Valid Homozygous-Wild Type 2

Homozygous Mutation 11

Heterozygous Mutation 9

Total 22

Percent

9,1

50,0

40,9

100,0

Cumulative
Valid Percent  Percent

9,1 9,1
50,0 59,1
40,9 100,0
100,0

Table 6. Statistical analysis of PCR-RFLP results of micro complication group for rs2058539.

Micro Complication Group - rs2058539

Frequency

Valid Homozygous-Wild Type 1

Homozygous Mutation 4

Heterozygous Mutation 17

Total 22
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4,5

18,2

77,3

100,0

Cumulative
Valid Percent  Percent

4,5 45
18,2 22,7
77,3 100,0
100,0

Azerbaycan



KARABAG 2. ULUSLARARASI UYGULAMALI BILIMLER KONGRESI
"Zafer Giinli ve Sehitlerin Anisina"

Table 7. Statistical analysis of PCR-RFLP results of macro complication group for

rs2058539.

Macro Complication Group - rs2058539

Valid Homozygous-Wild Type

Homozygous Mutation

Heterozygous Mutation

Total

Frequency

1

22

Percent

4,5

31,8

63,6

100,0

Valid Percent

4,5

31,8

63,6

100,0

Table 8. Statistical analysis of PCR-RFLP results of control group for rs2058539.

Control Group - rs2058539

Valid Homozygous Mutation

Heterozygous Mutation

Total

Discussion and Conclusion

Frequency

5

4

Percent

55,6

44.4

100,0

Valid Percent

55,6

44.4

100,0

Cumulative
Percent

4,5

36,4

100,0

Cumulative
Percent

55,6

100,0

It is already known that NAMPT gene associated with biosynthesis of nicotinamide adenine
dinucleotide, which is also known for its essential role in glucose-stimulated insulin
secretion®. The reason for choosing rs61330082 and rs2058539 SNPs of NAMPT gene to
perform PCR-RFLP is that rs61330082 is located on promoter, and rs2058539 is on exon 11°.
Therefore, these SNPs can both affect transcription.

When we compared the results of patient groups with control group for rs61330082, we have
significant differences according single nucleotide polymorphism. However, for the time
being we cannot say there is a significant difference for rs2058539 SNP as we compared the
group results. We are expecting to have significant values as we increase number of samples

in the groups.
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Abstract

Smart Village is a concept for integrating a variety of ICT to manage rural infrastructure:
agricultural activities, transport, education, health care, security systems, etc. Based on the
relevance of the problem considered, within the framework of the state program for the
creation of Smart Village, this article considers the project "Development of a model and
software for navigation and control of ground unmanned vehicles used in agriculture". This
project will be implemented jointly with the State Scientific Institution "United Institute of
Mechanical Engineering of the National Academy of Sciences of Belarus".

The result of the project will be an experimental prototype of an automatic piloting
system with GPS positioning and elements of a video system for recognizing emergency
situations. This system will be unified enough to be installed on various chassis of automotive
equipment: on a wheeled or tracked mini-tractor with an electric drive, on an ATV (All
Terrain Vehicle) with any type of engine. Practical applications can be very different: taking
soil samples for precision farming, delivering goods to emergency zones, searching for mines
in mined areas, automatic processing of arable land. Mathematical models of control and
navigation by ground vehicles will be developed.

Keywords: unmanned, vehicle, navigation, GPS, model

Introduction

In the leading companies, universities, technical parks and laboratories of the world
related to robotization in the field of agriculture, both comprehensive studies of increasing the
efficiency of agricultural technologies, as well as the development of specific samples of
equipment are being carried out. Examples include the activities of companies such as Case
IH, New Holland, John Deer, Avrora Robotics, which created samples of unmanned tractors.
(Fig. 1) [1] can be such examples. Some companies such as CARRE, Naio Technologies,
Farmdroid, selected a conception of creation of the specialized agricultural robots (Fig..2).
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The navigation and control system is a key system that determines the tactical-
technical and technical-operational characteristics. Its basic functions are: positioning, route
formation and, in fact, control of executive devices (taxiing, power, braking, etc.). An
auxiliary function is external monitoring and control when autonomous driving is turned off.
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Fig. 2. Samples of specialized robotic platforms.

Depending on the field of application of the unmanned ground vehicle, these functions
have different priorities (and roles) in the overall navigation and control technology. Two
such areas can be pointed: traffic on public roads and off public roads. In the first case, along
with the global positioning system, the vision system plays an important role in navigation
along the route. In the second case, for obvious reasons, the role of technical vision is less
significant, and, as a rule, comes down to identifying obstacles on the way and ensuring
maneuvering. From the point of view of the architecture of software and hardware, this
difference is not of principle, and functional differentiation is provided by the technical
parameters of the sensors and software.

By now, we can talk about the already established trends in the implementation and
development of navigation and control facilities. The Global Positioning System (GPS) is
used as the basic positioning technology with various solutions: Galileo, GLONASS, B¢idou.
Using Real Time Kinematics (RTK) technology, the accuracy of determining the coordinates
of global positioning is increased to several centimeters. Ensured accurate determination of
coordinates on an open surface the equipment is serially produced.

Mass-produced various cameras, lidars and rangefinders, and less often thermal
imagers, are widely used as optical on-board sensors. There are special technical solutions
designed for use in the automotive tractor construction industry, for example, Surround view
EasyFit from BOSCH. Such an optical system makes it possible to form a virtual picture of a
circular view by combining images of four cameras located along the perimeter. Accordingly,
in such a “continuous” field of observation, it is easier to implement video analytics
algorithms.

The next step in the development of optical sensors is the intelligent driver assistance
systems (ADAS), the products of the Israeli company Mobileye is a prominent representative.
There are integrates optics, electronics and software in the compact device ADAS Mobileye
630. Mobileye recognizes other vehicles, cyclists and motorcyclists, pedestrians in hazardous
areas, and road signs and markings. The system generates warning signals of a dangerous
approach to an obstacle and can be used as a autonomy device, or integrated into more
complex navigation and control systems [2].

Simulated Location And Mapping (SLAM) technology is close to ADAS in terms of
target application. In this case, a lidar acts as an onboard optoelectronic sensor. Lidars allow
to get a map of the distances to the nearest objects (obstacles) in the scanning sector. The
robot is positioned in the relative coordinates of such a map. There are many realizations of
SLAM, including open source ones, that form a map and a route for a robot to travel along
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this map. At the same time, it should also be noted the use of acoustic and radar sensors in
control and navigation systems of mobile robots.

To integrate various devices and subsystems into a single control system, the special
software platforms are used. The Robotic Operating System (ROS) is one of the most popular
technology solutions.

Subsystems for direct control of actuators (or autopilot) are less unified compared to
positioning systems and routers, since they are closely tied to specific actuators and state
sensors of the mobile robot, which in turn closely “work out” the specifics of the
corresponding units. Obviously, for this reason, there are not so many open unified
technological solutions for autopilot. In addition, the closed technical solution of the autopilot
allows to keep the "know-how" of the navigation and control system as a whole, with publicly
available open positioning subsystems, SLAM, ADAS, etc.

The technologies discussed above can be integrated at a higher level and represent
complete navigation and control technologies. The products from Trimble (USA), Topcon
(USA), CNH Industrial (Netherlands), TeelJet (USA), CLAAS (Germany), Cognitive
Technology (Russia) can be examples of such driving automation technologies. All these
technologies are related to the field of robotic precision farming. The idea is that a unified set
of devices and software is suitable for installation on a wide range of equipment (for example,
on tractors of different manufacturers), and sufficient to provide semi-autonomous or fully
autonomous driving, including route planning, positioning and navigation.

Also worth noting is the second cut of technologies, designed to build navigation and
control systems for unmanned vehicles for public roads, an example is Smart Transportation
Solution [3] and others. As mentioned above, such technologies operate in a fundamentally
different environment and have significant differences from unmanned vehicles for special
applications (off public roads). At the moment, most of the leading auto concerns have their
own prototypes of self-driving cars for use on public roads, but their actual implementation is
hindered by objective reasons of a legal, administrative and infrastructural nature. In this
project, this direction and the solution of related problems are not considered.

Unmanned ground vehicles

The development and implementation of autonomous, robotic systems in the
Azerbaijan Republic is reflected in the State Program for the Development and Application of
Intelligent Systems. In accordance with this, this joint project of the Institute of Control
Systems of the National Academy of Sciences of Azerbaijan and the State Scientific
Institution "Joint Institute of Mechanical Engineering of the National Academy of Sciences of
Belarus" is aimed at developing software and hardware for creating navigation and control
systems for unmanned ground vehicles [4,5,6].

Currently, the generally accepted global trend is the emergence of economic structures
in industry and agriculture, the technological basis of which is: universal digitalization,
artificial intelligence, high-speed telecommunications, the Internet of things and robotization.
Unmanned ground vehicles are mainly used where it is dangerous for personnel, where
working conditions are associated with harm to health, where the operations performed are
monotonous and do not require constant decision-making in emergency situations. These
areas are: liquidation of the consequences of emergencies, mining, military affairs,
agriculture, etc.

The basis of an unmanned vehicle is a mechanical platform - a chassis with an engine,
transmission, body and other elements. It is the mechanical platform that determines the
purpose of the unmanned vehicle (transportation of goods, parsing debris, tillage, etc.). The
technological basis of any robotization, including the robotization of vehicles, is
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mechatronics. These are software and hardware for controlling actuators and sensors at a low
level. An integral component of mobile robotics is telecommunications that ensure
uninterrupted communication of the on-board processor with the central post for monitoring
and responding to emergency situations.

The main concept of the project under consideration is to develop and create a pilot
copy of an autonomous software and hardware system and conduct test tests based on the
tractor chassis. As a result of the project, the fundamentals of vehicle robotization technology
will be created and tested. The fundamental novelty will consist in the achievement of the
following requirements:

* Modularity and flexibility of architecture, the possibility of technology development
in the direction of increasing the level of autonomy of driving, the use of innovative methods
of positioning, advanced communications (5G), integration with other robotic systems,
precision farming technology, etc.

* Unification of the developed components: mechanical units, mechatronic devices,
electronic and software automation modules for the possibility of their use on various models
of vehicles and for performing various technological operations;

* Maximum use of components, products and developments of domestic production.

The functionality of the technology being created and, accordingly, of the
experimental samples will provide autonomous driving of unmanned ground vehicles
according to a predetermined program. Positioning will be provided by GPS + RTK. At the
same time, comprehensive monitoring and control of safety will be ensured using optical,
acoustic (possibly radar) means. This level of autonomy and automation of a mobile ground
robot based on serial automotive vehicles and domestic robotization technology will be
achieved for the first time in the Republics of Belarus and Azerbaijan Republic.

The main distinctive features of the developed elements of technology and,
accordingly, experimental samples of the navigation and control system will be: modularity of
design, open architecture, original algorithms, the use of domestic electronic components and
software.

The composition of the basic navigation and control system of an unmanned ground
vehicle includes the following modules:

1. Positioning module;

. Navigation module;

. Autopilot module;

. Mechatronics module;

. External monitoring and control module;
. Security module;

. Module of technical service;

. Communication module.

Each of the modules can be presented in both minimal and advanced functional
versions. Compatibility of navigation and control system modules will be ensured when
developing a general concept, specification of technical requirements for modules. This will
make it possible to change (or modify) the modules within the framework of the current
control system, thereby laying the foundations for robotization technology for a significant
part of the range of manufactured automotive vehicles for various purposes.

03O\ L A~ WIN
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Conclusion

Thus, as a result of the project, the fundamentals of vehicle robotization technology will be
created and tested. The fundamental novelty will consist in the achievement of the following
requirements:

* Modularity and flexibility of architecture, the possibility of technology development in the
direction of increasing the level of autonomy of driving, the use of innovative methods of
positioning, advanced communications (5G), integration with other robotic systems, precision
farming technology, etc.

* Unification of the developed components: mechanical units, mechatronic devices, electronic
and software automation modules for the possibility of their use on various models of vehicles
and for performing various technological operations;

* Maximum use of components, products and developments of domestic production.
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Abstract

Phenol is a toxic organic pollutant which is present in many industrial effluent streams
originating from petrochemical industry, ceramic production process, wood plants and resin
manufacturing plants. Phenol is difficult to remove from most wastewater effluent streams. In
the presented study, phenol removal from wastewater sample was investigated using the
adsorption method. The experiments were conducted to investigate the adsorption
performance of activated carbon (AC), magnetic activated carbon (MagAC), styrene-
butadiene styrene magnetic activated carbon (SBS/MagAC) and poly charbonat magnetic
activated carbon (PC/MagAC) samples. The effects of various parameters, for example,
temperature, solid-liquid ratio, adsorbent type, initial phenol concentrations and solution pH
were investigated under similar experimental conditions. The results showed that the
maximum adsorption of 98-99% was achieved at low pH values with the use of both AC and
MagAC adsorbent materials. It was also found that the polymer coated magnetic materials did
not perform very well at high pH values. The experimental data also showed that MagAC and
SBS/MagAC were more effective than AC and PC/MagAC to remove phenol. In conclusion,
we found that phenol can be removed more easily from the aqueous medium by using both
magnetic and polymeric materials.

Keywords: Activated carbon, adsorption, magnetic adsorbent, phenol, isotherm

1. INTRODUCTION

Phenol is a toxic organic pollutant which is present in many industrial effluent streams
originating from petrochemical industry, ceramic production process, wood plants and resin
manufacturing plants. Phenol is difficult to remove from most wastewater effluent streams as
it does not readily degrade and form stable complexes with any metallic ions in aqueous
solutions. Currently, there are many methods which can be used to remove or degrade many
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organic pollutants from wastewater including extraction-separation, adsorption, oxidation, air
flotation and biological methods (Zazo et al., 2006, Zeng et al., 2013; Ahmaruzzaman et al.,
2005). The use of nanomaterials is predominantly used in wastewater treatment due to their
high surface area. In addition, the presence of a high porous structure increases the adsorption
efficiency. The most difficult and undesirable situation in the adsorption process is the
removal and separation of nano-based materials from different systems at the end of the
adsorption process. It is reported that this difficulty can easily be solved by using magnetic
nanoscale materials, as adsorbents, and then exposing them to the external magnetic fields.
This simple and effective way can be used to remove organic pollutant and also recycling,
recover and reuse adsorbent materials (Shaker et al., 2016, Ghaedi et al., 2016). Our literature
review revealed that iron-based magnetic nano-powders are most widely used and preferred
as material candidates due to their distinctive properties and characteristics (Davarnejad and
Panahi 2016, Akin et al., 2015). If magnetic materials are used with adsorbents to remove
environmental contamination, it is highly desirable to remove and recycle the adsorbent after
adsorption. The samples of activated carbon (AC) coated with magnetically iron-containing
iron components (Fe0. y-Fe,Os or Fe;O4) have recently been used to remove toxic organic
(Bagheri et al., 2017, Bhatia et al., 2018), Cr(VI) (Gong et al., 2018), different heavy metals
(Zhnag et al., 2018), antibiotics (Badi et al., 2018) and As(V) (Wen et al., 2017) to purify
effluent streams using adsorption method. These novel adsorbents materials can also be used
for different purposes after being treated with certain polymeric materials. In literature
studies, effective mercury removal has been tried by using polymer coated activated carbon.
In one study, polysulfide-rubber (PSR) polymer, a sulphur-rich compound, was treated to
increase the affinity for mercury removal with activated carbon. Hg-Cl and Hg-S interactions
of the chemical bond with mercury on the active carbon surface are reported (Kim et al.,
2011).

The presented study was designed to easily remove the adsorbents from the environment first
for this purpose, polymer-modified magnetic nanoparticles were synthesized and their
characterization and other structural properties were investigated. Then AC, MagAC,
SBS/MagAC and PC/MagAC were synthesized and used as adsorbents. In phenol adsorption
experiments, temperature, solid-liquid ratio, adsorbent type, initial concentrations and
solution pH were selected as parameters and experiments were carried out on a constant
shaker. As a result of the studies. the performances of the synthesized materials were
compared with adsorption kinetics and thermodynamic parameters.

2. MATERIALS AND METHODS
2.1. Materials and Preparation of Adsorbents
2.1.1 Activated carbon (AC)

The activated carbon samples used in the study were obtained commercially, Sigma-Aldrich,
242276. Other iron samples were also obtained commercially (ZAG, ZK.100380.1000) and
prepared according to literature studies (Fard et al., 2017).

2.1.2. Magnetic activated carbon (MagAC)

FeCls (1.08 g) and FeCl, (2.40 g) were added to 150 ml of distilled water and shaken at 60-65
°C for 1 hour. Then, 5.0 g of activated carbon was added to these samples and shaken at the
same temperature for 2 hours. In the final step 5.0 g of NaOH was added and stirring for 1 h
and aged at overnight. After washing several times with distilled water the sample was dried
in an oven to a constant weight.

2.1.3. Styrene-butadiene styrene magnetic activated carbon (SBS/MagAC)
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Styrene-butadiene styrene (SBS) 1.0g + tetrahydrofuran (THF) and dimetilformamid (DMF),
THF/DMF 50ml (30:20) samples were prepared and stirred at 60-65°C for 2 hours. Then 5.0
g of activated carbon was added to the same temperature for one hour. To this mixture was
added FeCl; (1.08 g) + FeCl, (2.40 g) and the mixture and it was stirred at 60-65°C for 2
hours. In the final step, 5.0 g of NaOH was added to the samples stirred for 1 hour and
allowed to stand overnight. These samples were washed several times with distilled water,
filtered and dried to a constant weight in the oven.

2.1.4. Poly carbonate magnetic activated carbon (PC/MagAC)

Poly carbonate (PC) 1.0g and tetrahydrofuran (THF) and dimetilformamid (DMF), THF/DMF
50 ml (30:20) samples were taken and stirred at 60-65°C for 2 h. 5.0g of AC was added and
stirred at the same temperature for one hour. FeCl; (1.08 g) + FeCl, (2.40 g) was then added
and the mixture was stirred for 2 hours at 60-65°C. In the final step, 5.0 g of NaOH was added
and the mixture was allowed to stand for 1 hour with stirring. After washing several times
with distilled water, the filtered samples were driyed to a constant weight in the oven.

2.2. Adsorption Studies

Before the experiments; a solution of 250 mg/L was prepared by stirring 0.4 g of phenol in
100 ml of purified water (Stock solution). 12.5 ml of stock solution was completed to 200 ml
of water. Adsorption experiments were performed with this mixture. Changes in phenol
concentration were determined before and after adsorption by UV/vis spectrophotometer at
278 nm and determined by calibration curve. Commercially activated granular activated
carbon (AC), MagAC, SBS/MagAC and PC/MagAC magnetic adsorbents were used in the
experimental study. All adsorption experiments (except experiments where the pH effect was
examined) were performed at natural pH. Temperature, solid-liquid ratio, adsorbent type,
initial concentrations and solution pH were selected as parameters. In the experiments in
which the pH effect was examined, the pH of the solution was adjusted using dilute HCI and
NaOH solutions using a pH meter (WTW-Germany. pH 3301). Adsorption experiments were
carried out on a constant shaker with cooling effect. All synthesized materials and the
adsorption experiment apparatus are shown in Fig 1
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Fig 1. Synthesis of magnetic materials and general flow chart of experimental design (a) Adsorption experiment
setup (b)
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3. DISCUSSION AND CONCLUSION

3.1. Adsorption Results

Magnetic and polymer coated adsorbents were synthesized on the basis of AC-based material.
Solid-liquid ratio, initial concentration, suspension pH and temperature effects were
investigated. The variation of the adsorbed amount per gram weight of adsorbents over time
was evaluated separately for each parameter.

3.1.1. Effect of solid-liquid ratio

To investigate the effect of solid/liquid ratio, the removal rates of phenol using adsorbent
materials were plotted in Fig.2.

70
65
60
~ 55
20
on
E 50
=y
45
—0—AC —-MgAC
40 —A— SBS/MagAC —>%—PC/MagAC

025 0,5 075 1 125 1,5 1,75 2

Solid/liquid (g/L)
Fig. 2: Amount of phenol adsorbed per gram of adsorbent depending on solid-liquid ratio (Time 120 min., 250
mg/L. natural pH. constant mixing speed. 298K)

In Fig 2, it is seen that adsorption in per gram generally decreases with increase of solid-
liquid ratios. However, as the amount of adsorbent is increased, the amount of substances
adsorbed on the adsorbent materials also increased in total. In addition, it is seen that the best
performance is achieved by using both AC and MagAC adsorbents samples. Other adsorbents
are thought to have partially reduced elimination which possibly due to reduced surface areas.
The maximum adsorption capacity was found to be 55,00 and 67.33 mg/g.

3.1.2. Temperature effect

In order to investigate the effect of temperature, the removal values of phenol using adsorbent
materials are shown in Fig 3.
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Fig. 3: Amount of phenol adsorbed per gram of adsorbent depending on temperature effect rates. (time: 120
min., 125 mg/L, natural pH, constant mixing speed, 1g/L).

When the effect of temperature was examined, it was found that removal was higher at 298K.
It is seen that less removal occurs with increasing temperature and adsorption reaches
equilibrium in a very short time. It is seen that adsorption is better in AC and MagAC
samples. Furthermore, the partial reduction of removal as the temperature increases can be
associated with the exothermic nature of adsorption (Mohammed et al., 2019).

3.1.3. The Effect of initial concentration
To examine the initial concentration effect, changes in the amount of phenol adsorbed per
gram using adsorbent materials are plotted in Fig.4.
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Fig. 4: The amount of phenol adsorbed per gram of adsorbent depending on the concentration effect ratios
(Time: 120 min., natural pH, constant mixing rate, 298K, 1g/L).

Fig 4 is examined in different initial concentrations and fixed adsorbent using the study
realized. the higher the removal of phenol concentration is seen to be more. In general, all
samples show similar trends. This is especially noticeable at a concentration of 500 mg/L. The
adsorption efficiency was increased by significant changes in high concentration. In addition,
due to the greater reach of active and unsaturated regions on sample surfaces, the initial
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concentration was increased while adsorption capacity also increased (Karimipour et al.,
2019)

3.1.4. The Effect of pH

In order to investigate the effect of pH. the changes that occur due to suspension pH in phenol
adsorption using AC and synthesized magnetic adsorbents are given in Fig.5. When the
adsorption values of phenol removal are examined depending on the pH change. it is seen that
the removal is high in pH: 5.0 and pH: 7.0 and the minimum removal is at pH 9.0 (Fig 5). In
addition, more adsorption was observed in AC and PC/MagAC samples. Particularly high
adsorption at low pH may be related to the fact that the surface may be caused by adsorption
of phenol to protons and the resulting positive charges. In literature research, it is reported
that in acidic solutions, phenol is preferably more adsorbed than basic solutions. At high pH,
phenol can convert into phenolate ions (C¢HsO ) and it is thought that electrostatic repulsion
occurs between negatively charged adsorbents and phenolate ions, thereby greatly reducing its
adsorption capacity (Caetano et al., 2009, Caiiizares et al., 2006).

40,00

30,00

20 20,00
on
=
=y

10,00

—&— AC —m—MgAC —i— SBS/MagAC —l—PC/MagA
0,00

2,00 3,00 4,00 5,00 6,00 7,00 8,00 9,00 10,00
pH
Fig. 5: The amount of phenol adsorbed per gram of adsorbent depending on the pH effect rates (condition: 120
min., 125 mg/L, constant mixing rate, 298K, 1g/L).

3.1.5 Adsorption isotherms

Adsorption isotherms are vital and very important tools in describing how phenol interacts
with all adsorbents, which is of great importance in characterizing the adsorption process (He
et al., 2019). Herein, the adsorption behaviour of phenol onto adsorbents were evaluated by
the most frequently used isotherm models. Monolayer surface coverage and the equal
availability of adsorption sites and no transmigration of adsorbates in the plane of the surface
are the idealized assumptions associated with the Langmuir adsorption model (Li et al., 2019).
On the other hand, the Freundlich isotherm is an empirical model that assumes the presence of
the interaction between the molecules of the adsorbate. all surface sites are different and the
multilayer adsorption (Luo et al., 2015). Obviously, it is apparent from the results reported in
Table 1 that the adsorption of phenol onto adsorbents at all temperatures is well described by
the Langmuir isotherm model (R? value of 0.95). The goodness of Langmuir model suggests
monolayer adsorption of phenol at the outer surface of adsorbents at all temperatures (Miyah
et al., 2018). The b values were found to range from 0 to 1 implying that the adsorption on the
zeolite was a favourable process (Hamdaoui et al., 2007).

The relatively highest R* value of the Freundlich isotherm probably indicates a heterogeneous
surface adsorption. The values of n are greater than 2 which suggests a good adsorption
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capacity of phenol onto adsorbents (Konicki et al., 2017). The values of g at all temperatures
were closer to 1 which confirm again the suitability of the Langmuir model (He et al., 2019).

Tablel: Freundlich and Langmuir values for AC, MagAC, SBS/MagAC and PC/MagAC

Freundlich Langmuire
Adsorbents n K: R bx107 0, R
AC 1.882 6.85 0.82 0.67 208 0.95
MagAC 1.511 3.23 0.83 3.66 26.31 0.98
SBS/MagAC 0.784 2.03 0.84 4.49 17.24 0.95
PC/MagAC 2.666 7.84 0.80 1.89 70.92 0.97

3.1.6 Adsorption thermodynamics

Thermodynamic parameters of phenol adsorption on different temperatures and adsorbents
are given in Table 3. The AG values were calculated using Eq.(7) and were found to the
temperature range of 291-308K which indicated the spontaneously nature of the adsorption
process. The change in the enthalpy was found to be —5.456 and —11.553 kJ/mol for all
adsorbents. The negative value of AH indicated that the adsorption was exothermic and
suggested that adsorption was physical in nature involving weak forces of attraction. The
positive value of AS indicated good affinity of the material with dye molecules and showed an
increase in the degree of freedom of the adsorbed species (Bouchra, 2019).

Table 3: Thermodynamic parameters of phenol adsorption on different temperatures and adsorbents

Adsorbents TK) AG°(kJmol™) AH’(kJmol™) AS°(Jmol™) R’
291 2273

AC 298 -0.833 -11.553 35.49 0.87
308 -0.685
291 -1.042

MagAC 298 -0.448 -5.456 16.38 0.92
308 -0.454
291 -1.212

SBS/MagAC 298 -0.673 -9.876 36.33 0.95
308 -1.051
291 -0.190

PC/MagAC 298 -0.411 -6.917 24.19 0.98
308 -0.610

Using the kinetic. adsorption and thermodynamic data. it was concluded that physical
adsorption in the polymer network and chemical interaction of the phenol molecules via ion-
exchange were both involved in the adsorption process.

4. CONCLUSION

In the presented study, adsorption isotherms, kinetic and thermodynamic calculations were
made to investigate the adsorption potential of all adsorbents for the removal of phenol from
aqueous solution. It was seen that adsorption is affected by various parameters. The kinetic
models indicated that the adsorption process of phenol onto adsorbents at all temperatures
obeyed pseudo-second-order and intra-particle diffusion models rather than the pseudo-first-
order kinetic model (R*: 0.98-1.00). The Langmuir isotherm model was found to be more
suitable for predicting the adsorption of phenol (R* 0.95-0.98). It was observed that
adsorption efficiency was generally better AC>MgAC>PC/MagAC>SBS/MagAC samples,
respectively, in the parameters examined. As a results, although higher efficiency is obtained
with AC, it is seen that phenol can be removed from the aqueous environment more easily,
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especially when magnetic and polymeric materials are used to remove the adsorbent from the
environment more easily.
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Abstract

In this study, it is aimed to design a speed sensorless direct torque control system for induction
motors. All the states required for DTC system in addition to the load torque are estimated using
an Extended Kalman Filter (EKF). Simulation results demonstrate a good performance an
robustness.

Key words: Induction motor, Extended Kalman Filter, estimator, observer, Sensorless Direct
Torque Control.

1. Introduction

High efficiency control and estimation techniques related to induction motors (IM’s) have been
finding more and more application fields with Blaschke ’s well-known field-oriented control
(FOC) established in 1971. There has been an intensive amount of work to improve the dynamic
response and reduce the complexity of FOC methods. One such method is the Direct Torque
Control (DTC)method developed by Takahashi in 1984 [1] and has been getting increased
attention due to the improved dynamic performance and simplified control strategy that it offers
with respect to the FOC methods. However, both FOC and DTC require the accurate knowledge
of the amplitude of the controlled flux and angular position (with respect to the stationary stator
axis) in addition to the angular velocity for velocity control applications.

As it is well known, speed sensors like tachometers or incremental encoders increase the size and
cost of systems unnecessarily. Similar problems arise with the addition of search coils or Hall
effect sensors to the motor for the measurement of flux, hindering functionality in terms of
implementation. Beside those considerations, various factors such as temperature, mechanical
vibrations etc. arising from the operation of the IM, have undesirable effects on sensors; thus, to
improve the overall system performance, state estimator’s observers are usually more preferable
than physical measurements. However, the 5™ order and nonlinear structure of the IM model [3],
in addition to the sensitive of the system parameters to temperature [4] and frequency [5] makes
the design of observers for IM’s a challenge.

In DTC, the flux is conventionally obtained from the stator voltage model, using the measured
stator voltages and currents. This method, utilizing open-loop pure integration suffers from
increased noise on voltage and current and quantization errors in the digital system, in addition to
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the offset, gain and conversions factors in the low speed operation range [6], even with the
correct knowledge of the stator resistance. Moreover, it will require the rotor angular velocity for
velocity control application. Among the current studies conducting simultaneous flux and
velocity estimation for DTC, in [6] a robust performance to 50% variations in the stator
resistance has been obtained with a sliding mode approach, while the adaptive flux observer in
[7] and the Extended Luenberger Observer in [8] demonstrate robustness to step shaped load
torque variations. There are also Extended Kalman Filter applications in the literature, taking a
stochastic approach for the solution of the problem. Unlike the other methods, model
uncertainties and nonlinearities inherent to IM’s are well-suited to the stochastic nature of EKF’s
[9] with this method, it is possible to make the on-line estimation of states while simultaneously
performing identification of parameters in a relatively short time interval [10-12], also taking
system/ process and measurement noises directly into. This is the reason why EKF has found
wide application in the sensorless control of IM’s, in spite of its computational complexity. In the
EKF based previous DTC studies, [13] estimates the stator flux components and velocity under
the assumption of known load, while in [14], the velocity is estimated as a constant parameter. In
spite of an improved performance in the steady-state, this approach has given rise to a significant
observer error in the velocity during the transient state. The major contribution of this study is the
development of an Extended Kalman Filter based speed sensorless direct torque control system
that achieves robustness to load torques that are step-like or varying linearly with the rotor
velocity. The developed Extended Kalman Filter algorithm involves the estimation of stator flux,
angular velocity and load torque in addition to the stator currents (referred to the stator stationary
frame), which are also measured as output. With the square shaped voltage obtained by switching
the inverter on and off, there has been no need for the addition of white noise to the measured
states; thus, a more realistic approach has been taken to the solution of the problem. The
performance of the control system with the proposed Extended Kalman Filter algorithm has been
demonstrated with simulations.

The paper is organized as follows; after the introduction in Section I, the mathematical model of
the IM is presented in Section II, Next, the development of the EKF algorithm and the DTC
scheme are given in Section III and IV. Finally, simulation results and conclusions are presented
in Section V and Section VI, respectively.

8-10 Kasim 2021 288 Azerbaycan



KARABAG 2. ULUSLARARASI UYGULAMALI BILIMLER KONGRESI
"Zafer Giinli ve Sehitlerin Anisina"

2. Mathematical model of the IM.

The discrete model of IM in stator stationary axis can be given as follows :
xo(k+1) = £ (x (k).u (k) + w, (k)

(01)
= A, (x,(K)x, (k) + B,u, (k) + w, (k)
y(k)=h, (§e (k)) +w, (k) (measuremert equation) 02)
=H.x (k) +w, (k)
[1-a,-a, -a.0, (k) a, ao (k) 0 0]
ao, (k) 1-a,-a, -a,(k) a, 0 0
-a, 0 1 0 0 0
A =
0 -a, 0 1 0 0
—a,0 (k) a; @, (k) 0 0 l-a, a,
0 0 0 0 0 1]

a, 0 T 0 0 0] 1 00000
B.= ,H, =
0 a, 0T 00 010000

ée(k) = [iscx(k) lsﬁ(k) chcx(k) q)sﬁ(k) (’Om(k) tL(k)]T
u. (0 =[v, (0 vy®f
a; =T/(Ls _Lzrn/Er)’ a,=Ra,, a;= R;al/Lr , a, =a;L, a; prT > dg =Ppdy, a7 = R.T,

ag =1.5p, T/J, ,a,=T/J , a,=Ba,

Where f, : nonlinear function of the states. x,: extended state vector. A, : system matrix. u, :
control input vector. B, : input matrix. h_:function of the outputs H, measurement matrix.
w,, W, : process and measurement noise, respectively. p : number of pole pairs.L, R : stator
inductance and resistance, respectively. L , R : rotor inductance and resistance, referred to the
stator side, respectively. L, : magnetizing inductance. v, , v ,: stator stationary axis components

of stator voltages. @

«w» Dy © stator stationary axis components of rotor flux. i.,,1i,: stator
stationary axis components of stator currents. _: angular velocity. t, : load torque. T:

sampling time.
3. Development of the EKF algorithm

Kalman filter is a well-known recursive algorithm that takes the stochastic state space model of
the system together with measured outputs to achieve the optimal estimation of states [15] in
multi-input, multi-output systems. The filter takes system and measurement noises into account
in the form of white noise. The optimality of the state estimation is achieved with the
minimization of the mean estimation error. In this study, EKF, which is a form of Kalman filter
that could be used for nonlinear systems is used for the estimationi, , i, @, , Py, ® and t, .
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Extended Kalman Filter involves the linearization of Eq.(01) and (02) around the states, X, (k)
and input u_(k) of the previous step, using.

of . (x. (k) u, (k)|

F (k)= e 03

_e() aéf’(k) X (k),u, (k) ( )
o (x.(K),u, (1)

(0= =5 T (04)

R (K).u, (K)
Thus, the EKF algorithm can be given in the following recursive relations:
N(k) = F. (K)P(K)E. (k)" +F, (k)D, (K)F, (k)" +Q
P(k +1) = N(k)~ N(OH! (D, +H NKH! | H,N(K) (05)

£, (k+1) = £, (x, (K),u, (k) + P(k + DH; D (Z(k) ~H. %, (k)
Here, Q: covariance matrix of the system noise, namely model error. D, : covariance matrix of
the output noise, namely measurement noise. D, : covariance matrix of the control input
(VSOL and VSB) noise, namely input noise. P(.), N(.) : covariance matrix of state estimation error

and extrapolation error, respectively.
4. Speed sensorless DTC system.

Fig. 1 demonstrates the speed sensorless DTC system. Here, érf stands for the position of the flux

with reference to the stationary axis. The velocity controller given in the diagram is a
conventional PI controller. The development of the sector selector and the switching table is
based on Takahashi’s study presented in [1].

Vson Vs[g,
= I
q)sot + (Dsﬁ e AV 1
R - EKF based [
D t) iestimator <

——{ L or 4T
4&[@5& @qﬂ ¢

Sector Selec'i isa isb isc

sa

Commutation

A [l

6rf *

Y

Switching
Table l Y'Y
L
N sa’q)sﬁ

nm
Fig.1 The speed sensorless DTC system.

8-10 Kasim 2021 290 Azerbaycan



KARABAG 2. ULUSLARARASI UYGULAMALI BILIMLER KONGRESI
"Zafer Giinli ve Sehitlerin Anisina"

5. Simulation results and observation

To test the performance of the estimation method, simulations were performed on an IM with the

following rated parameters;
R, =2.283Q, R, =2.133Q,

J, =0.005kgm’, B, =0.00INm/(rad/s).
System covariance matrix,

(107 o 0o o0 0 0
o 107 0 0 0 0
o o 107 0o 0 0
Q= O 0 0 107 0 0
O 0 0 0 10° 0
0 0 0 0 0 107
T =100s.

sampling time

L. =023H, L,

, variances D,

~023s, L, =022H, P, =2, t, =20Nm,

0
1077

0
10°°

et

The bandwidth (bd,) of the flux comparator is 0.01, while that of the torque comparator (bte ) is

0.01. The simulations are performed for 12 different scenarios for the IM motor.
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Fig. 2 depicts the stator flux. Fig. 3(a), (b), (c), (d), (¢) and (f) depict the variations of n, &f _,

"&b,

@J—‘(]BS

nm _nm’ q)s

b

, t, &%, and t, —t,, respectively. The e() error signals

illustrate the deviation between the actual and the estimated parameter or state.
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Analysing the simulation results, the following observations are made:

e With initial values taken as zero, it has been demonstrated that the EKF based estimated
and control perform quite well even in spite of instantaneous variations in the load and
velocity.

e Another advantage of the developed scheme is the ability to account for various other
constant uncertainties (the viscous friction, in this case), within the estimated constant
load value. e, should be expected to be equal to —B, ®,, and as can be seen in the

second time interval (1-2s)of Fig. 3(f), o, (c0) =213000/(60xP) =157,07865[rad5s]
ey =—BLo,(x)
-0.155=-0.001x157,078
—0.155[Nm]= —0.157[Nm]
e The deviations detected in Fid. 2 are caused by the instantaneous reversal of the load torque

at the zero crossings of the velocity, as can be seen in Fig. 3. However, it is important to
note that the control system demonstrates a good performance even under those

variations.
200
N /15T [N\ 157 T 157
= 1007 NG n,, Est 7 [
: © / Y - 4 R=15"R
5 NG 7 Changed
g 100 157
= -200 t
0 1 5 3 4 5 6 7 8 9 10 11 12t
(a) Variation of then, and A,
20
_ 10 2k
3 -0.th -0.3) P 0.3 0.4 0.25 -0.01 -0.01 1.2.5 -0.42 -0.2
£, o™ Y HTf,"] T
= -10 >
-20 | t(s)
1 2 3 4 5 6 7 8 9 10 11 12
(b) Variation of the estimation error ofn_,e,
1.5
=
'EA
£ 5
=
g | t(s)
0 1 2 3 4 5 6 7 8 9 10 11 12

(c) Variation of the |<DS|* and ‘és‘
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Fig. 3 Simulation results of the EKF based estimator and the speed sensorless DTC system
e Between 9-10 sec. in Fig. 3 (b), the velocity is varied instantaneously from 1.25 to 157
Rad/s, with an additional linear variation in the torque from 0 to 20[N.m]. the error band
decreases with reduced rates of variation.

In summary, the speed sensorless Direct Torque Control system has demonstrated a good
performance, in the whole velocity range, also including zero speed, in the face of instantaneous
variations in stator resistance and step-like and linear variations of the load torque with the
angular velocity.

6. Conclusion

In this study, a speed sensorless Direct Torque Control system has been designed, particularly to
to achieve robustness against a step-like and linear variations of the load torque with the angular
velocity. All the states and the load torque required by developed control algorithm have been
estimated by Extended Kalman Filter. The speed sensorless Direct Torque Control system has
demonstrated a good performance even under instantaneous variations of the load and velocity.
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Abstract

This paper proposes a design and simulation of a direct torque controlled induction motor drive
system. The method is based on amplitude and angle control of stator flux for determining
reference stator voltage vector in generating PWM output voltage for induction motors. The
objective is to reduce electromagnetic torque ripple and stator flux droop which result in a
decrease in current distortion in steady-state condition. In addition, the proposed technique
provides simplicity of a control system. The direct torque control is based on the relationship
between instantaneous slip angular frequency and rotor angular frequency in adjustment of the
reference stator flux angle. The amplitude of the reference stator flux is always kept constant at
rated value. The system has been implemented to verify its

capability such as torque and stator flux responses, stator phase current distortion both during
dynamic and steady state with load variation, and low speed operation .

Key words: Direct torque control (DTC), Induction motor drive, Stator flux control.
1. Introduction

Direct torque control (DTC) of induction motor drives offers high performance in terms of
simplicity in control and fast electromagnetic torque response. With dominant characteristics, the
direct torque controlled induction motor drive is an alternative in industrial applications. As it is
shown in Fig. 1, the principle of the classical DTC is its decoupled control of stator flux and
electromagnetic torque using hysteresis control of stator flux error and torque error and stator
flux position. A switching look-up table is included for selection of voltage vectors feeding the
induction motor [1]. However, the main problem is that when operating at steady state, the DTC
produces a high level torque ripple, variable switching frequency of the inverter over a
fundamental period, and stator flux droop during adjacent vector of a voltage vector change.
Moreover, particularly when induction motor with DTC operates under heavy load condition in
low speed region, distortion of the motor phase current is increased due to stator flux droop
leading to reduce drive system efficiency [2-4].

In this paper, the DTC based on decoupled control of both stator flux and torque which is
different from DTC, is proposed. This technique is a combination of direct torque control and
vector control in which the vector control method uses stator currents in dq synchronously
rotating frame (i.e. for flux and torque producing components) and rotor time constant to obtain
slip angular frequency while the proposed DTC uses directly torque error to obtain slip angular
frequency in order to be used for determining the stator flux angle. The performance of the
proposed DTC could be improved and better than that of vector control method. The proposed
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DTC uses the relationship between torque, slip angular frequency and rotor angular frequency for
controlling stator flux angle while the amplitude of the reference stator flux is kept constant at
rated value. Then, the reference stator flux vector in polar form is determined. This paper is
organized as follows. Section 2 describes a dynamic model of an induction motor in two-phase
stationary reference frame. Section 3 derives the proposed direct torque control method by
decoupling the amplitude and angle of the stator flux vector (DTC-AAS). This section also
describes the design of PI torque controller and the determination of reference voltage vector
derived from resultant error between the actual and required stator flux vectors. In addition, the
improvement of stator flux estimation is also discussed. Simulation results are then presented in
Section 4. Finally, the main features and advantages of the proposed technique are summarized in
the conclusions.

2. Induction motor model

The dynamic model of an induction motor in the stationary reference frame can be written in
frame variables. Stator voltage vector of the motor can be expressed as follows:

@

VS:dt \VS + RSIS
Vsa VSB
v soL + v sp N
Stator flux & torque
estimation
~ pcﬁmqfnr)
TE l//ﬁS l//rxS
A\ 4 A\ 4 .
74 Sector Select
s .
Commuytation
- Ms .
* \ 4 =
Wsl+ db A|\|f — 2
+ _ 1 Switching =
: T Table B

Fig. 1. Block diagram of classical direct torque control.
The stator flux vector and components can be written as

Vs = Lglg+ Ly Ty ()
and the rotor flux vector and components in the stationary reference frame is
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and the rotor flux vector i, and components in the stationary reference frame is

Wr = Lglg + Lyl 3)

where V5 and Vg are the stator voltages; I,g and Igg are the stator currents; Iz and Iggp are
the rotor currents; VY, and Vgg are the stator fluxes; Y,z and Vg are the rotor fluxes;
Igand 1, are the stator and rotor current vectors; Rg is the stator winding resistance., and

Ly, Ly .Lyare stator, rotor self-inductance and mutual inductance, respectively. The

electromagnetic torque T, developed by the induction motor in terms of stator and rotor flux
vectors can be expressed as:

3p L 3, L
T.=—P M 7 V., =—P M — ||— .
ET oL, Vs Vg =5 ol L, W[ W |sin(ps _pg)
- 3P sin) N
2 oLyl

where 6 =1-(L%,/LL,)is the leakage factor; P is the number of pole pairs; ,,,p, are stator and
rotor flux angles, respectively, and J is the torque angle.

From the above equation, clearly, the electromagnetic torque is cross vector product between the
stator and rotor flux vectors. Therefore, generally torque control can be performed by controlling
torque angle & with constant amplitude of the stator and rotor fluxes

3. Proposed control method

The block diagram of the DTC-AAS drive system is shown in Fig. 2. The control system
consists of four basic functions, namely torque control, PI torque controller, the polar-to-
rectangular transformation of direct stator flux control and a stator voltage calculation blocks, and
the stator flux and torque estimator block. Description of each block is as follows.

A. Torque control

In this method, the torque control is performed by defining the constant amplitude of reference
stator ﬂux‘wg‘ . When considering Eq. (4), the rotor flux vector rotates after the stator flux vector

with torque angle at constant amplitude. Torque control is directly performed by controlling a
torque angle 1 change which is the angle between stator and rotor flux vectors. According to
equations (2) and (3), with constant amplitudes of both stator and rotor fluxes, stator and rotor

flux vectors in terms of stator angular frequency ®mgand rotor angular frequency ®, and the
position of both flux vectors rotating with angle pgand p, with respect to real axis in the
stationary reference frame, respectively, as shown in Fig. 3, are written as follows.

Ws = [Wsle™ =[wsje™ v
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Ve =[Wele™ =[wge™ (6)

By substituting Egs. (5) and (6) into Eq. (4), the instantaneous electromagnetic torque can be
derived as

3. 12 :
T.=|2P—M_|y
: {2 RRLZS‘WS

where R , is the rotor resistance and T, is the time constant.

2:|[1 —e VM (o5 — o) (7

From Eq. (7), the quantity(wg—;), which is the relationship between stator angular
frequency w; and rotor angular frequency m,, is the slip angular frequency wg and can be written
as:

g, = (05 —0y) (®)

By substituting Eq. (8) into Eq. (7), the instantaneous electromagnetic torque is given by,

3.0 _.p
T, =| =-P—%5 ‘\V s
2 R, L2

}[1 —eM] o 9)

From the above equation, the relationship between torque and slip angular frequency is quite
clear. Dynamic torque response depends on instantaneous slip angular frequency while the stator
flux reference is kept constant. The torque can be controlled by using only one PI controller
instead of hysteresis regulator (the classical DTC). Then, the output of the PI torque controller
will be used for calculating the stator flux angle. From equations (1) and (4), the estimated torque

TE of the motor in terms of the stator flux and the stator current inaf stationary reference frame
can be written as

A 3. . N
T: = EP(WQSI[}S - \Vﬁslas) (10)

The estimated stator flux components are calculated by

\I’as Z_[(Vas _RsIas)dt (11)
\Tfﬁs = J.(Vss - RsIBs)dt

B. Design of the PI torque controller

As shown 1in Fig. 2, the reference torque 7;1is obtained from the output of the PI speed controller.

Then, the reference torque is compared with the estimated torque T, to generate an error signal.
This signal is the input of the PI torque controller that computes the value of the instantaneous
slip angular frequency 0);1 required to adjust the stator flux angle

The output of PI torque controller can be expressed as
0y = K, AT, + K, [ AT, dt (12)
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Fig. 2 Block diagram of the DTC-AAS drive system

The input of the polar-to-rectangular transformation of direct stator flux control is the reference
stator angular frequency wg, which is obtained by adding electrical rotor angular frequency w,

with instantaneous slip angular frequency g, and can be expressed as:

g = 0, + 0, (13)

The block diagram of the torque control loop is illustrated in Fig. 3. By taking Laplace transform
of Eq. (9) in order to determine M(s) which is the relationship between the slip angular frequency

g, (s) and the actual torque TE (s), the following equation can be achieved:

T K
M(s) =12 K (14)
og(s) 1+Tys
2
where K, :ép Lv ‘W*S *is constant.
2 R,LY
T (s)

K, g, (S) K, :(s)
< > K, +— > —t—

s 1+ Tys

PI PLAN

Fig. 3. Block diagram of the torque control loop.

For PI controller design, the type of the system becomes one, which guarantees zero position
steady-state error. With regard to pole placement, the output wg(s) of the controller is obtained

by Laplace transform of Eq.(12) and can be written as:
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g, (s) {KP +5}(T;(s)—fé(s))
S

_ KI[IJFZPS}ATE
s

(15)

where K, is the proportional gain; K, is the integration gain,

Z, = % and AT, = (T; (s) —TE* (s)) is the error.
1

From Fig. 3, by combining Eqgs. (14) and (15), the transfer function G(s)

G(S)opcn loop = Kl |:1 i ZPS:| x |:1 K.-Il\‘/[ :|
- S + 1S
_ K, Ky

can be expressed

open loop

as:

(16)
K
S
K
were Z, = K—ll’ =T,
The closed-loop transfer function H(s) of the torque control system can be expressed as:
He = (17)

1+G(s) 1+(1/KK,)s

The general form of the characteristic polynomial equation of a first-order system is given by,

1
T(s) = (18)
I+7s
were T 1is the time constant
Therefore, the time constant of the torque controller system is given by,
1
KIKM

The parameters of the PI controller might be calculated as

1
K, = < and K, =T,K,

MT
C. Direct stator flux control

The main task of the direct stator flux control is decoupling the amplitude and the angle of the
stator flux vector. The reference stator flux vector in polar form is given by =‘W;‘ Zps- The

calculation of the angle of the reference stator flux vector is obtained by integrating stator angular
frequency o, as indicated in Eq. (13). As a consequence, the stator flux angle p; is derived from:
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ps = [t (20)

By polar-to-rectangular transformation of the stator flux vector, the reference stator flux

components are expressed as follows:
Was = [Ws| cosps

*S‘_ﬁ. : e2)

Yes :‘Ws‘smps

VSu - RSISa
=

>
\VSa|

2

Fig. 4. Block diagram of the improved integrator algorithm with limited amplitude [5].

=
O-+s A

Finally, fromEq. (1), the reference stator voltages V.sand ¥ in the op frame are calculated
based on forcing the stator flux error Ay, (Ay, and Ay, ) to zero at next sampling period

(k+1). The next reference stator voltages V_((k +1) and Vgs (k+1) are given by :

\mam—w%&q+ng
TS

" (k)= (k
Yys (k) w”()j+RJm

Vots (k+D= (
(22)

T,

Vis(k+1) = [
S

where Ts is the sampling interval and k represents the actual discredited time. The above

equation is derived from Eq. (1) in a discrete form. From Eq. (24), the next reference stator

voltages V, (k +1)and Vgs (k +1) are applied to the induction motor using a PMW inverter.

D. Improved stator flux estimator

The drawbacks of the estimation of the stator flux based on voltage model using open-loop
integration as shown in Eq.(11) are dc drift and saturation problems. In this paper, improved
stator flux estimator by integrating algorithm with an amplitude limiter in polar coordinates is
used to overcome the problems associated with the pure integrator [5]. The stator flux estimator
is shown in Fig. 4. The stator flux is transformed to polar coordinates and after limiting its
amplitude it is transformed back to Cartesian coordinates. The limitation in Cartesian coordinates
is performed as follows. The limited amplitude of the stator flux is defined
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if Wos+Was) L

~ 2 ~ 2 . ~ 2 A2
7, = { VWas T Wes if Wos +Wps( L (23)
L

where 7, is the output of the limiter, and L is the limit value. L should be equal to the stator

flux reference. The limited components of the stator flux are then simply scaled with the ratio of
the limited amplitude and unlimited amplitude:

~> ~>
VWas TWps

al aS

Z, (24)
v
BL = Z—\Vps
L
where Z , and Z;, are the output limited values of the stator flux
Finally, for a discrete-time implementation, the stator flux estimator can be written as
Vs (k+1) =y (k) + (VaS (k) — Rl (k))Ts +ocTg (ZaL ~Weas (k)) (25)

W (k+1) =5 () + (Vs (K) = Ryls ()T + 0 Ty (Z,1 = 5()
where @, is the cutoff frequency of the low pass filter.

4. Simulation results

The direct torque control method by decoupling the amplitude and angle of the stator flux vector
(DTC-AAS) is implemented in MATLAB/SIMULINK. The simulation results are presented for
the following test cases.

The simulations are performed for 12 different scenarios for the IM motor.

0.8}

06-

0.4~

ysp (Wh)

Was (Wh)
Fig. § Trajectory of v, and v,

Figure 5 depicts the stator flux. Fig. 6(a), (b), (¢), (d) and (e) depict the variations of or & Oy, O -
Oy, |\|ls*\ & |Wsestl, Isa & Isp, and T & Rg respectively. The error signals illustrate the deviation
between the measure and the control speed. Analyzing the simulation results, the following
observations are made:
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Fig. 6 Simulation results of the DTC-AAS drive system.

e The actual rotor speed is presented in Fig. 6(a). The speed error (i.e. e,= o - @) is
observed in Fig. 6 (b). It is noticed that the estimation error is negligible at steady state.
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e The speed changes from157rad/s to -157rad/s and from -157 rad/s to zero speed and then
to 157 rad/s . Some small stator flux oscillations can be observed. The stator current
increases during reversal operation.

e Between 9-10 sec. in Fig. 6(a) and Fig 6(f), the velocity is varied instantaneously from
zero speed to 157 Rad/s, with an additional linear variation in the torque from 0 to 3.5
[N.m]. the error band decreases with reduced rates of variation.

e In order to investigate the parameter adaptation effect in DTC-AAS in Fig. 6 (a, f)) and at
11s. The real value of stator resistance step up to 1,5 Rgs. The real motor speed has some
small perturbations during the resistance process, the error speed is negligible.

= a
<z R
= < .
24 IS
~ o M o
= — a
o os )
(] Q. -2
[ TR .
n a
15 5 i is 20 25T (Sec) o s 1o is 20 2:T (Sec)
~
z
a
=)
%
(]
= 1 T (Sec)
Yas (WD)
(b)

Fig. 7 Simulation results of the proposed DTC-AAS during speed reversal peration at 0.25 Hz
(£7,5 rpm). (a) speed, Stator flux angle and a-axis flux; (b) af-axis and stator flux trajectory.

Fig. 7 shows the speed, the stator flux angle ps and a-axis stator flux wave form during speed
reversal at low speed operation. It is quite clear that the decoupling control between the stator
flux amplitude and the stator flux angle can occur since the stator flux amplitude is constant
while the stator flux angle changes rapidly during speed reversal operation. Also, the stator flux
trajectory is still circular after a change in speed direction. These strongly confirm the capability
of the proposed DTC-AAS under low speed operation.
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TABLE |
Induction motor parameters
3-Phase 0.9 kW Rs =12.75Q
50 Hz 4-Poles Rr =5.1498Q)
220/380V J=0.0035kg.m’ Ls =0.4991H
Nr = 1400rpm Lm =0.4331H Lr =0.4331

5. Conclusion

This paper has presented the design and simulation of a direct torque controlled induction motor
drive system. The paper has proposed a decoupling between amplitude and angle of reference
stator flux for determining reference stator voltage vector in generating PWM output voltage for
induction motors. The simulation results have shown that the proposed strategy has many
advantages and features as following reduced torque ripple, reduced stator flux droop during
sector change, no problems during low speed operation, simple control with only one PI torque
controller, decoupling operation between stator flux amplitude and stator flux angle, nearly
sinusoidal stator current, and constant switching frequency.

In summary, the DTC-AAS has demonstrated a good performance, in the whole velocity range,
also including zero speed, in the face of instantaneous variations in stator resistance and step-like
and linear variations of the load torque with the angular velocity.
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Abstract

Introduction: Syphilis is a systemic, often sexually transmitted, disease caused by
Treponema pallidum, subspecies pallidum, the notification of which can become chronic if
not treated rapidly. Syphilis is an infectious disease that causes infection in humans and
symptoms may resemble many diseases. Although it is usually transmitted sexually, it can
also be transmitted from mother to baby, blood transfusion, contact to items contaminated
with causative agent, and to physicians who examine the patient without wearing gloves.
According to World Health Organisation (WHO) data, more than a million sexually
transmitted infections occur every day in the world, especially in adolescents and young
adults who are sexually active. Syphilis infection is important for both individual and public
health. All over the world, an increase in cases of syphilis is observed in Turkey and it must
be reported to the ministry of health. In this study, it was aimed to retrospectively investigate
the presence of syphilis from blood samples sent to our laboratory for screening or diagnosis
over a 5-years period.

Materials and Methods: In this study between 2016-2021, the results of 7641 patients who
applied to Selcuk University Medical Microbiology Laboratory both for screening and
diagnosis of syphilis were evaluated retrospectively by using VDRL (Venereal Diseases
Research Laboratory) test. The blood samples were studied with the ARCHITECT i2000SR
(U.S.) immunological analyzer device and were evaluated as positive above >1.

Results: Syphilis positivity was detected in 118 (1,5%) of the 7641 samples. 79 (66,9%) of
the positive samples were found in male and 39 (33,1%) in female patients. When the age
distribution of the patients were evaluated, 5 (4,2%) of the samples detected in the 0-17 age
group, 61 (51,6%) in the 18-39 age group, 44 (37,4%) in the 40-59 age group and 8 (6,8%) in
60-80 age group. When we look at the distribution by years, 10 (8,5%) of them were detected

8-10 Kasim 2021 306 Azerbaycan



KARABAG 2. ULUSLARARASI UYGULAMALI BILIMLER KONGRESI
"Zafer Giinli ve Sehitlerin Anisina"

in 2016, 14 (11,9%) in 2017, 25 (21,2%) in 2018, 25 (21,2%) in 2019, 23 (19,5%) in 2020
and 21 (17,8%) in 2021.

Conclusion: Syphilis is more common at younger ages when sexual activity is higher due to
the transmission route. Early and accurate diagnosis of syphilis is important not only for the
prevention of the disease, but also for the prevention of treatment delays.

Keywords: Blood, Sexually Transmitted Diseases, Syphilis, VDRL
Introduction

Syphilis is an infectious disease caused by the spirochaete Treponema pallidum subsp.
pallidum which is transmitted by sexual contact or vertical transmission during pregnancy.
Without treatment, the disease develops into different clinical stages, being able to present
cardiovascular or irreversible neurological complications after a number of years. Rates of
primary and secondary syphilis have increased in the past decade, warranting renewed
attention to the diagnosis and treatment of this disease. Men who have sex with men are
particularly affected; however, increases in infection rates have also been noted in women, as
well as in all age groups and ethnicities. Physicians need to vigilantly screen high-risk
patients. The concurrent rise in congenital syphilis also requires special attention and
reemphasizes the need for continued early prenatal care and syphilis screening for all pregnant
women. Syphilis infection in patients coinfected with human immunodeficiency virus has also
become more common.The disease is classified as early syphilis - primary, secondary and
early latent syphilis (less than 12 months) - which is contagious, and as late syphilis - late
latent and tertiary syphilis- which is rarely contagious. Point-of-care immunochromatographic
strip testing has been suggested for screening high-risk populations in developing countries.
Nontreponemal screening tests followed by treponemal confirmatory tests continue to be
standard diagnostics; however, interpreting false-negative and false-positive test results, and
identifying serofast reactions, can be challenging. The treatment of syphilis is based on
penicillin or doxycycline in allergic patients. Treatment failure because of resistance has been
described with azithromycin. Close follow-up is necessary to ensure treatment success. The
follow-up after treatment is based on clinical evolution and the titer of VDRL. In this study, it
was aimed to retrospectively investigate the presence of syphilis from blood samples sent to

our laboratory for screening or diagnosis over a 5-year period.
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Materials and Methods

In this study between 2016-2021, the results of 7641 patients who applied to Selcuk
University Medical Microbiology Laboratory with requested for syphilis both for screening
and diagnosis were evaluated retrospectively by using VDRL (Venereal Diseases Research
Laboratory) test. All studies were performed using the ARCHITECT syphilis TP reagent kit
(Germany).The blood samples were studied with the ARCHITECT i2000SR (U.S.)
immunological analyzer device and the results were evaluated as positive above >1. All

studies were carried out according to manufacturer’s recommendation.

Results

Syphilis positivity was detected in 118 (1,5%) of 7641 samples. Of the positive samples, 79
(66,9%) were male and 39 (33,1%) were female. When the distribution of syphilis positivity
by age was examined, the most frequent positivity rates were in the 18-39 (%51,6) age range,
which is the sexually active period (Table 1). The age of the patients in the pediatric group

was found to vary between 0 and 8 years, and 4 of them were girls and 1 was boy.

Table 1. Distribution of syphilis positivity by age.

Age Positive %
0-17 5 4,2
18-39 61 51,6
40-59 44 37,4
60-80 8 0,8
Total 118 100

When the distribution of syphilis positivity by years was examined, a significant increase was
observed in the number of cases. The highest positivity rates were detected in 2018 and 2019

(Table 2).
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Table 2. Distribution of positive patients by years.

Year Positive %
2016 10 8,5
2017 14 11,9
2018 25 21,2
2019 25 21,2
2020 23 19,5
2021 21 17,7
Total 118 100
Discussion

Syphilis is date back since 2000. Early syphilis comprises primary syphilis, secondary
syphilis and early latent syphilis (less than 1 year duration). During early phases of syphilis,
patients are more contagious and neurologic complications are rare. Early neurosyphilis are
mostly represented by uveitis or cranial nerves lesions. Treatment of non-neurologic syphilis
are based on intramusculary injection of benzathine-penicilline G: one injection in case of
early syphilis, three injections in case of late syphilis. The follow-up after treatment is based
on clinical evolution and the titer of VDRL. Intravenously infusion of penicillin G is the only
treatment recommended for neurosyphilis (Nicolas Dupin et al. 2013).

Treatment requires particular diligence. Because the stages are often difficult to differentiate,
the choice of which penicillin derivative should be administered is the subject of controversy.
There is no safe alternative for patients allergic to penicillin (Potthoff A. et al. 2005). In a
study conducted in a California prison in 2016, 7144 men were screened and 238 of them
were found to be positive for syphilis. Of these, 132 were reported as male prisoners and 106
as female prisoners. According to the study data, syphilis positivity was significantly higher
among male adults than female adults (Jennifer L Harmon et al. 2020). In a study conducted
in a brothel in Togo in 2011, syphilis positivity was found in 41 out of 1836 people (Wemboo
Afiwa Halatoko et al. 2017). Syphilis positivity was found in 118 (1,5 %) of 7641 patients in
our study. As in other studies, syphilis positivity was found to be higher in males (66,9%)
than females (33,1%) in our study. According to the donor screening results of Kogak et al.
for 16 years (1987-2003), rapid plasma reagin (RPR) positivity for syphilis increased from
0.04% in 1987 to 0.2% in 2003 (Kogak et al, 2004). Similarly, in another study, 0.04% RPR
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positivity was found in blood donors in 1989, while this rate increased to 0.17% with a four-
fold increase in 1998 (Onciil, 2008). In the study of Karabacak et al., the data in the last 8
years show an increase in the number of positive cases over a 16-year period (Karabacak et al,
2014). When we look at the distribution of patients by years, the highest positivity were
detected in 2018-2019. The number of the cases evaluated and an increase in the number of

cases has been observed depending on time.

Conclusion

Syphilis is the third most commonly reported sexually transmitted disease in European Union
countries after chlamydia and gonorrhea. Epidemiological data on syphilis in our country are
largely based on sex workers who apply to hospitals that monitor sexually transmitted
diseases or donor screening results in transfusion centers. Syphilis is more common at
younger ages when sexual activity is higher due to the transmission route. Early and accurate
diagnosis of syphilis is important not only for the prevention of the disease, but also for the
prevention of treatment delays. Syphilis that appear to increase in frequency in Turkey is still
a serious public health problem. Besides epidemiological data and follow-up records of

patients with syphilis, patient compliance is also insufficient.

Reference

1.Comert F. Treponema Tiirleri. Topgu AW, Soyletir G, Doganay M (edt). Enfeksiyon Hastaliklar1 ve Mikrobiyolojisi 4. Baski, Nobel Tip
Kitapevleri, fstanbul, 2017: 2073-2080

2.Dokmetas 1. Sifiliz ve Nonveneryal Treponema Enfeksiyonlart. Topeu AW, Séyletir G, Doganay M (edt). Enfeksiyon Hastaliklar ve
Mikrobiyolojisi 4. Baski, Nobel Tip Kitapevleri, Istanbul, 2017: 1408-1414

3.Kollmann TR, Dobson S. Syphilis. In: Remington JS, Klein JO, Wilson CB, et al (eds). Infectious Diseases of the Fetus and Newborn
Infant 7th ed. Philadelphia: Elsevier Saunders; 2011: 524.

4.Lukehart SA. Spiroket Hastaliklari, Sifiliz. Biberoglu K (geviri edt.). Harrison’s Principle of Internal Medicine 7. Baski, Nobel Tip
Kitapevleri, Istanbul, 2013: 1038-1045

5. Dupin N, Farhi D. Presse Med. 2013 Apr;42(4 Pt 1):446-53. doi: 10.1016/j.1pm.2012.09.024. Epub 2013 Feb 13.

6. Potthoff A, Brockmeyer NH. Hautarzt. 2005 Feb;56(2):133-40. doi: 10.1007/s00105-004-0868-3.

7. Jennifer L Harmon , Satvinder K Dhaliwal , Nicole O Burghardt , Stephanie Koch-Kumar , Jennifer Walch , Ashley Dockter , Laura
Kovaleski , Heidi M Bauer PMID: 32735188 PMCID: PMC7407048 DOI: 10.1177/0033354920928454.

8. Halatoko WA, Landoh DE, Saka B, Akolly K, Layibo Y, Yaya I, Gbetoglo D, Banla AK, Pitch¢ P. BMC Public Health. 2017 Feb
21;17(1):219. doi: 10.1186/s12889-017-4134-x.

PMID: 28222772

9. Kocak N, Hepgul S, Ozbayburtlu S, et al: Trends in major transfusiontransmissible infections among blood donors over 17 years in
Istanbul, Turkey. J Int Med Res 2004;32:671-5

10. Oncul O, Emekdas G, Cavuslu S, Artuk C, Aksoy A: The sixteen-year trend of syphilis in Turkey: data from blood donors. Trop Doct
2008;38:181-2.

11. Karabacak E, Acar A, Aydin E and Dogan B. Evaluation of syphilis cases between 1996 and 2012 in a training hospital in Turkey.
Tiirkderm 2014; 48: 67-70.

8-10 Kasim 2021 310 Azerbaycan



KARABAG 2. ULUSLARARASI UYGULAMALI BILIMLER KONGRESI
"Zafer Giinli ve Sehitlerin Anisina"

A TYPICAL TUMULUS STUDY USING GEOELECTRIC METHODS FOR
ARCHAEOGEOPHYSICS

ARKEOJEOFIiZiK AMACLI JEOELEKTRIK YONTEMLER KULLANILARAK
TiPiK BiR TUMULUS ARASTIRMASI

Dog¢. Dr. Tekin YEKEN

Kocaeli Universitesi
ORCID:0000-0003-3456-8801

OZET

GoOmili antik yapilarin arastirilmasi ve lokasyonlarimin tesbit edilmesi icin uygulanan
arkeojeofizik teknikler gelisen elektronik endiistrisine bagli olarak 6nem kazanmaktadir.
Uygulamal1 jeofizik anabilim dali iginde yer alan arkeojeofizik yontemler genellikle tatbik
edilen verici kaynagin 6zelliklerine gore siniflandirilir. Buna gore, arkeojeofizik arastirmalar
genel olarak suni kaynak ve dogal kaynak kullanilan teknikler olarak iki kisma ayrilirlar.

Bu calismada tipik bir Tlimiiliis arastirmasi i¢in iki ayr1 yer elektrik yontem uygulanarak her
iki yontemin saha uygulamasindan ornekler verilmistir. Bunlardan biri, “Dogal Potansiyel”
(Self Potential, SP) teknigidir. Bu teknik, yerin dogal potansiyel dagiliminin iki nokta 0000
elektrokinetik  potansiyel, mineralizasyon potansiyeli, diflizyon potansiyeli gibi
elektrokimyasal aktivite ile olusan potansiyellerdir. Diger suni kaynakli olan arastirmalar i¢in
de, jeoelektrik-6zdireng teknigi kullanilmistir. Cevrede jeomorfolojik, tektonik ya da diger
fiziksel etkilerle olusan Tiimiiliis benzeri bir ¢cok yap1 goriilmektedir. Bu nedenle arastirmanin
en dnemli birincil amaci, bir tepenin Tiimiiliis 6zellikte olup olmadiginin tesbit edilmesidir.
Yapilan bu aragtirmada gomiilii bir yapmin ylizey Ol¢iimleriyle potansiyel dagilimi ve
tabakalanmadaki derinlik degerleri belirlenmistir. Her iki uygulamada da olciilen degerlerde
giiriiltiiler s6z konusu olmaktadir. Bu giirtiltiiler anomali kaynagin1i bozmaktadir. Bozucu
etkiler yerin heterojen yapisi ile birlikte, kimyasal terkibi, tabakanin elektrolitik tesiri,
dokanak tesiri ve diger etkilerden kaynakli olabilirler. Bunlar i¢in ortalama gradyent yontemi
ile sayisal filtre uygulanmistir. Bu uygulama ile toplam veriden bozucu etkiler elimine
edilerek arkeolojik maksatli derinlik tesbiti yapilmistir.

Anahtar kelimeler: Dogal potansiyel, arkeojeofizik, tiimiiliis.

ABSTRACT

Archaeogeophysical techniques are applied to investigate and locate buried ancient structures.
These research techniques develop along with the electronics industry. Archaeogeophysical
methods are included in the applied geophysics section. Accordingly, they are grouped
according to the transmitter source feature applied. Accordingly, archacogeophysical research
is generally divided into two parts as artificial resource and natural resource techniques.

In this study, for a typical Tumulus research, two different places are applied and two
examples are given from the field application of both methods. One of them is “Natural
Potential” (Self Potential, SP) technique. This technique is defined by the potential difference
measurements between two points of the natural potential distribution of the place. The
response of natural activity on the ground is determined by measuring the self potential
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between two points on the earth. Also in the ground; Potentials created by electrochemical
activity such as electrokinetic potential, mineralization potential, diffusion potential are
effective. For other synthetic current transmitter techniques, geoelectric-resistivity technique
1s used.

There are many Tumulus-like structures formed by geomorphological, tectonic or other
physical effects in the environment. For this reason, the primary purpose of the research is to
determine whether a hill is Tumulus. In this study, the potential distribution of a buried
structure with surface measurements and depth values in stratification were determined. In
both applications, there is noise in the measured values. These noises disrupt the source of
the anomaly. The disruptive effects may be due to the chemical composition of the ground,
the electrolytic effect of the layer, the contact effect and other effects. To eliminate this
problem, a digital filter was applied with the average gradient method. With this application,
the deteriorating effects from the total data were eliminated and depth determination was
made for archaeological purposes.

Key words: self potential, arkeogeophysics, tumulus.

1.GIRIS

Bir ¢ok medeniyetlere mesken olan Anadolu cografyasinda ortaya g¢ikarilan her bir antik
eserin aslinda diinya tarih ve kiiltiir degerlerine de 6nemli hizmet olarak goriiliir. Tiirkiye’deki
arkeolojik arastirmalarda, tarihi kayitlar ve yazili kaynaklara bagl olarak ayrintili ¢calismalar
yapilmaktadir. Ozellikle gomiilii olan; tiimiiliis (yigma tepe) yapilar, kiiltiir yapilari, kutsal
yapilar, yeralt1 sarni¢lari, yerlesim erzak depolar1 ve bunun gibi antik yapilarin arastirilmasi
ve tesbit edilmesinin 6nemi ¢ok biiytiktiir (Ercan ve dig.,1986; Ekinci ve Kaya,2006; Yiiksel
ve dig.,2007; Ertene,2010; Erten ve Olba, 2011). Arama teknolojisinin gelismesiyle birlikte
antik eserlerin lokasyon tesbiti daha kisa siirede ve ekonomik olarak yapilmaktadir.

Bu caligmalarin amacina ve kapsamina gore calisma sahasi i¢in uygun arkeojeofizik
uygulama destegi gereklidir. Uygulanan bu aragtirma Aksaray ili yakinlarindaki yaklasik 13
km batisinda Yesilova yakinlarinda tipik bir Timiiliis (hoylik) iizerinde yapilmistir.
Arastirmada jeofizik-yer elektrik metotlarinda Dogal Potansiyel (SP) ile rezistivite
uygulamalar1 yapilmistir (Pagun,1996; Babu and Rao,1988).  Arkeojeofizik amagli bu
arastirma teknikleri konusunda son ¢eyrek yilizyilldan bu yana 6nemli gelismeler olmustur.
Yapay kaynakli 6zdiren¢ tekniginde uygulama yapilan geleneksel cihazlar yerine ¢ok
elektrotlu, yazilim destekli ekipmanlar tercih edilir (Cakir,1984). Bununla birlikte gerek GPR
(yer radar1) ve gerekse diger elektromanyetik sistemler de gomiilii antik eserlerin tesbiti
amaciyla kullanilmaktadir (Yiiksel ve dig.,2007). Dogal kaynakli SP yontemi de kazi dncesi
antik yapmin belirlenmesinde diger yontemlerle kiyaslamali olarak basarili bir sekilde
kullanilmaktadir. Arkeojeofizik arastirmalarda iki parametre arastirmanin giivenli olmasi
konusunda dikkate alinir. Birincisi yapinin yiizeyden itibaren erisilen {ist ve alt derinlikler.
Ikincisi ise yap1 unsurlarinin ve baglantili boliimlerinin hata smirlar1 icerisinde konumlarinin
belirlenmesidir.

Gelisen elektronik yazilim ve donaniml jeofizik ekipmanlarla yer altinin; rezistivite, dogal
potansiyel, hiz degerleri, yogunluk, manyetik gecirgenlik gibi fiziksel parametrelerindeki
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dagilimlar belirlenir. Bununla birlikte, c¢alismanin 06zelligine gore; yer radari,
mikrogravimetre, Indiikklenmis kutuplanma (I.P.), magnetometre, sismik kirilma tomografisi,
mikrogravite, elektromanyetik teknikler (VLF- Very Low Frequency) gibi uygulamalar da
kullanilmaktadir.

2.YONTEM

2.1. Dogal Potansiyel Yontemi (SP)

SP yontemi, yerin dogal potansiyelinden yararlanarak, herhangi iki nokta arasindaki gerilim
farkinin 6l¢iilmesi esasina dayanmaktadir. Yer i¢inde, yerin fiziksel ve kimyasal 6zelliklerine
bagli olarak; mineralizasyon potansiyeli, elektrokinetik potansiyeli, diflizyon gerilimi gibi
potansiyel fark (milivolt) olusturan kimyasal temelli aktiviteler bulunmaktadir (Corwin and
Hoover,1979; Bhattacharya and Roy,1981; Pacun,1996). Bunun yaninda iki farkli jeolojik
yapinin birlesimindeki kontakt zonunda, yapidaki boliimlerin bosluk alanda, su ya da metalik
olan hacimlerde ylizeysel SP dl¢limlerinde ani degisimler gozlenir.

Uygulamada iki nokta arasindaki gerilim farkinin Olgiilmesi amaclandigindan, oSlgiilerin
etkilenmemesi i¢in polarize olmayan elektrotlar kullanilir (Sekil.1.). Bu elektrotlar, tabani
taban1 sizdirmali porselenden yapilmustir. icinde bakr siilfat (CuSOy) elektroliti ve bu siviya
daldirilmis bakir elektrotlarindan ibarettir. Metal elektrotlarin aksine kutuplanmayan
ozellikteki (non polarized) bu elektrotlar yerin 6z potansiyel fark etkisini alict SP cihazina
gonderir. Elektrotlar, 6l¢iim noktalarina ufak ¢ukurlara doldurulan balgiklara yerlestirilir. Bu
durumda elektrot ile yer arasindaki kontak direnci minimum degere indirgenmis olur.

. Sy

iim Ekipmani.

SP yontemi, yerin dogal potansiyelinin, belirli kosullar altinda, en yiiksek degerini siilfiirlii
maden yataklarinda gostermesi nedeniyle bu tip yataklarin aranmasinda en ¢ok kullanilan
yontemdir.

2.2. SP uygulama

Belirlenen calisma alaninin kapsamina ve muhtemel arastirma derinli§ine gore elektrot
araliklar1 belirlenir. Buna gore belirlenen bir baz noktasinda elektrotlarin potansiyel farklari
icin sifirlama ayar1 yapilarak profiller boyunca kaydirmali olarak potansiyel fark 6l¢iimleri
almir (Sekil.2.). Gerekli sayisal filtreleme islemleri yapilarak bozucu etkiler elimine edilir.
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Verilerin degerlendirilmesi sonucunda 2D ve 3D Self Potansiyel anomali haritas: elde edilir
(Sekil.4.b).

I [ | [ | I I I
Sekil.2. Bir profil boyunca SP uygulama semasi.

2.3. Ozdiren¢ Yontemi

Rezistivite yonteminde, dogru akim vericili (DC) kaynak tarafindan verilen akimin yer i¢inde
olusturdugu elektrik alanin potansiyel dagiliminin belirlenmesi esas alinmigtir (Sekil.3.).
Homojen-izotrop bir ortam i¢in iki noktadan verilen akimin belirli bir uzaklikta olusturacagi
potansiyel farki ve ortamin 6zdirenci, genellestirilmis olarak asagida diizenlenmistir:

ty g
—
|_mAmp. | D DCoonverter
5 : b : :
-+ r = r [

Sekil.3. Dort elektrotlu genel agilim sistemi.

Homojen ve izotrop bir ortamda p 06zdirencine sahip ve i¢inden / akimi gegen bir tabakada
verilen bir nokta kaynaktan » uzakligindaki bir noktada J akim yogunlugu;
J=E/p = ~1/p (OV/ Or) (1)
ile verilir (Burada; V,potansiyel farki, E, elektrik alandir.) .
Kaynaktan r uzakliginda bulunan bir kiire yiizeyinden ge¢en akim i¢in;

/4w’ =E/p= —1/p (OV/ Or) )
yazilabilir. Buradan;
oV=~Lp/4m’) Or (3)
olarak bulunur. (3) esitliginin her iki tarafinin integrali alinarak,
I 8V=I (Lp/4m’) Or 4)
V= pl/4m +C (5)

elde edilir. Burada C bir sabittir. Kaynaktan ¢ok uzaklarda potansiyelin sonlu bir degeri
olamayacagindan, C sifir olacaktir. Yerkiire hava ile sinirlandigi i¢in, ortam yar1 sonsuz kabul
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edildiginde (5) nolu esitlikte 27 alinir. Bu durumda genellestirilmis potansiyel farki, (6) ile
verilmektedir.

V= pl/2m (6)

Olgiim ydnteminin amaci, tabakalarn fiziksel farkliliklari nedeniyle &zdirenglerinin ayirt
edilmesidir. (p= Ozdireng (ohm-m), AV= Potansiyel fark, K=Geometrik faktor, a,b; elektrotlar,
I= akim)

p=K (AV/]) K= (a’-b%)/2b (7)

Uygulamada simetri ekseni sabit tutularak elektrot araliklari arttirilir. Her agilimda agilim
miktarina bagl olarak diisey yonde elektrik akiminin ulastig1 derinlik artar. Buna basl olarak

tabaka farkliliklari belirlenir. Genel dizilimde; P; veP, de meydana gelen potansiyel fark ve

_ AV 21
TGy @

dizilim faktorii yardimiyla genellestirilmis gorliniir 6zdireng bagintisi elde edilir (8).

3. SAHA UYGULAMASI

Yapilan arkeojeofizik caligmada SP yontemi ile Ozdiren¢ yontemi uygulanmistir. SP
yonteminde Timiiliis yapiyt K-G yoniinde kesecek sekilde birbirine paralel 5 adet dlgiim
profili uygulanmistir (Sekil.4.a. - A,B,C,D,E) . Uygulanan profiller her profil baslarinda baz
noktasina indirgenerek hata oram1 minimize edilmistir. Yapmin anomali tepkisine gore
konturlanarak iki ve ii¢ boyutlu haritas1 elde edilmistir. Profil araliklar1 sabit ve profil gidis
yoni 2m, doniis yonleri de 4m’lik potansiyel farklar ol¢tilmiistiir. (Sekil.4.b.).

A B C D E

Sekil.4.a. Tiimiilis i¢in uygulanan SP profilleri (A,B,C,D,E).

Tiimiiliis yapidaki uygulanan 6zdireng sistemi Schlumberger geometrik dizilimdir. Ozdireng
Ol¢iimleri, SP profilleri iizerinde diisey elektrik sondaj (DES) uygulanmistir (Seil.4.b.).Bu
ozdiren¢ uygulamasinin amaci, SP anomali anomalisindeki tiinele benzer yap1 ve

bolmelerin kontrolii igindir. Ozdireng profilleri DC-DC konvektor kaynakli bir verici cihaz ile
maksimum akim elektrot acikliklari, AB/2=80m olarak alinmistir.
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Sekil.4.b.Arastirma sahasindaki Tiimiiliis yapisina iki ve ii¢ boyutlu SP uygulamasi.

Ancak oOzdiren¢ degeri yiiksek olan tabakalar bu niifuz derinligini maskeleme yaparak
baskilamaktadir. Bu nedenle yaklasik 23m.lik bir diisey derinlik taramasi yapilmustir.
Arastirmada segilen diisey elektrik sondaj (DES) profilleri derinlik-6zdireng iliskisine gore
degerlendirilmistir (Tablo.1). Her iki 6l¢iim profillerin benzer karakterde oldugu goriilmiistiir
(Sekil.5.a. ve Sekil.5.b.). B ve D profilleri i¢in ortak degerlendirmeye gore, Tiimiiliisiin {ist
kismi neojen ortii ile kaplidir. Kil igerikli bu ortii tabakasi altinda ¢akilli ve iri bloklu bir tabaka
tepkisi belirlenmistir. Diisey yonde 6lglim derinlikleri ilerlediginde, 6zdireng degerinin sonsuz
degerine ulastig1 bir tepki belirlenmistir. Boyle bir tepki bosluk alan ve siireksizlik etkisi
olarak analiz edilir. SP anomali haritasindan da goriildiigii gibi, Tiimiiliis yigma yapinin altinda
koridor ve tiinel bélme yapilar oldugu sdylenebilir.
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Sekil.5.a. “A” profili derinlik-6zdireng iligkisi Sekil.5.a.“B” profili derinlik-6zdireng iligkisi

Tablo.1. A ve B DES profillerinde tesbit edilen kalinlik ve rezistivite tablosu

A PROFILI B- PROFILI
Tabaka | Kalmlhik | Ozdireng Tabaka | Kalinlik Ozdireng
No (m) (Ohm-m) No (m) (Ohm-m)
I 3 13 I 4.5 22
4.5 210 3 7
3 8 2,5 00
1 35 % 1 4 28
4 00 2 48
III 5 9 III
2 00
v 2.5 260 v 5 57
4 6 v 3 640
A% 1 38 2 8
6 9 7
VI 12 Vi
4.SONUC VE ONERI

Calisma sahasinda yapilan uygulamalarda asagidaki sonuclar elde edilmistir:

1. Arastirma tipik bir Tiimiillis i¢in jeoelektrik yontemlerden SP ile 6zdiren¢ yontemleri
kullanilmistir.

2. Buna gore SP uygulamasinda yerin dogal potansiyel tepkisi dlgiilerek anomali haritasi
cikarilmigtir. Yapisal Ozelliklerden kaynaklanan bu anomali tepkisinin, tiimiiliisiin
yapisal ozelliklerden kaynaklandig: diisiintilmektedir.

3. Tiimiiliis yapisinin B ile D profillerinde Diisey Elektrik Sondaj (DES-1 ve DES-2)
Olctileri alinmistir. Buna gore derinlik-6zdireng degerlendirmeleri ile SP c¢alismalari
birbiri ile uyumludur ve elde edilen anomaliler bir birini dogrular niteliktedir.
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4. Oneri: Gomiilii antik yapi arastirmalarinda; o bdlgenin jeolojik yapisi gbz Oniine
aliarak arkeojeofizik yontem tercih edilmelidir. Bununla birlikte tek bir yontem ile
lokasyon belirlemek hatali sonuclara sebep olabilir. Bu nedenle yapi geometrisi
kestiriminde daha giivenilir sonug¢ almak i¢in, ayni profilde farkli fiziksel parametreleri
Olcen yontemler kullanilarak ortak degerlendirmeler yapilmalidir.
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Abstract: The article is devoted to the selection of an adequate method of anesthesia during
esophageal surgery. For this purpose, statistical data of 52 somatic critically ill patients
suffering from surgical pathology of the esophagus were used. 30 of the patients were men
and 22 were women. Patients were divided into two groups: Group I consisted of -26 patients
who underwent general endotracheal intubation with right-sided carboxy thorax. Group II
consisted of 26 patients in which left bronchial intubation was performed. The research was
conducted in 4 stages. Stage I - covers the preoperative period. Stage II in which esophageal
dissection is performed. In stage III- in which case an esophagogastric or esophageal
anastomosis is placed. Stage IV covers the period when the operation is over.

Keywords: Prone position; Airway resistens; Left bronchial intubation
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Introduction

The development of surgery in modern conditions requires surgical intervention with the
maximum possible radicalism, including in patients with severe concomitant pathology. Only
this approach can give a favorable prognosis. In thoracic surgery, much depends on the
anesthesiologist, who provides adequate conditions for surgical access, primarily the collapse
of the operated lung for the entire required period of intervention. Esophageal surgery is
performed for tumors, gastroesophageal reflux and movement disorders (achalasia) [1].
Surgeries include endoscopy, esophageal dilatation, cervical esophagomyotomy, open or
thoracoscopic distal esophagomyotomy, esophagectomy, and en block esophageal resection.
[2]. Esophagectomy is performed through the upper abdominal and left-sided cervical
approaches, and the “en block™ esophagus resection is performed using thoracotomy,
extensive abdominal and left-sided cervical approaches [3,5]. Currently, there are many
indications in surgery for the use of mechanical ventilation with one lung. Robertshaw
double-lumen endotracheal tubes (DET) are traditionally used for mechanical ventilation [7].
Occasionally, special elongated single-lumen tubes with two cuffs - tracheal and bronchial,
are used, which are installed in the contralateral bronchus. For the left main bronchus - type
Macintosh - Litterdale, for the right - Gordon - type Green [9]. These types of tubing
necessarily require position control with fiber optic bronchoscopy (FBS), and single-lumen
left-sided double-cuffed tubes cannot even be inserted without it.

Purpose of work : in anesthesiology and thoracic surgery, the selection of a safe lung
ventilation method and adequate anesthesia that does not adversely affect the function of vital
organs and gas exchange in videothoracoscopic (VTS) operations of esophageal pathology.

Materials and Methods.

Thoracoscopic operations on esophageal surgical pathologies were performed in 52
somatic patients. Co-authors were allowed to write articles, keeping statistics on patients'
medical histories and laboratory tests. We are aware of the decision on the Rules of Ethical
Conduct of Doctors by the order of the Ministry of Health of the Republic of Azerbaijan No.
137 dated 29.12.2011. Patients' anonymity was maintained and allowed.

30 of the patients (57.69 %) were men and 22 (42.31 %) were women. The patients
were between 40-74 (58.32 + 2.1) years old, 153-188 cm tall (166.59 + 2.31), and weighed
46-110 kg (69.95 £ 3.76). in terms of the parallel diseases, 7 patients (13.46 %) had diabetes,
6 (11.53 %) had hypertension, 2 patients (3.84 %) had hepatitis C, and 15 patients (28.84 %)
had anemia. In 8 patients (15.38 %) cachexia developed as a result of deep metabolic
disorders due to stricture after chemical burns of the esophagus.

The surgical procedures were as follows: For 12 patients (23.07 %) with
derivatives of different parts of the esophagus - VTS total esophagectomy, esophagoplasty
with colon transplantation; 18 patients (34.62 %) - VTS transhiatal distal resection of the
esophagus, total gastrectomy, esophagoyunoanastamosis (EYA); 22 patients (42.31 %) -
Makevr VTS total esophagectomy, cervical esophagogastroanastamosis (EGA) operations
with tube correction (Figure 1).

42% 23,07%
m Total esophagectomy, espphagoplasty
with colon transplant. -

Transhiatal distal rezec of the
esophagus, total gastroectomy, EYA

m Total esophagectomy by Makevr

method, EGA with tube correction 34.62%
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Fig 1. Operations performed on derivatives of different parts of the esophagus (n=52)

Patients were divided into two groups: Group I consisted of -26 patients (50%) who
underwent general endotracheal intubation (GEI) with right-sided carboxythorax. Group II
consisted of 26 patients (50 %), in which left bronchial intubation (LBI) was performed. Left
bronchial intubation (LBI) Robertshaw (Mallincktrodt 37 Fr) was performed and examined
using FBS (MAF-DM2 / GM2 / TM2-Germany). Both groups of patients were artificially
ventilated with Primus-360 (Drager Fabius MRI Anesthesia Workstation) in IPV mode, FiO2-
45%, PEEP-0, MV-6 | / min. Infusion therapy and anesthesia in appropriate doses in patients
were administered using special ARGUS 707-V and 600-S (B-Braun, UK) infusomat and
perfusion devices.

In each patient, peripheral hemodynamic parameters (systolic blood pressure (SBP),
diastolic blood pressure (DBP), saturation (SpO,), heartbeats (HB), blood gas composition,
dynamic changes in acid-base balance and Airway resistence (AWR) and (PP) peak pressure
were studied. Also commonly performed examinations in: Ultrasound examination, chest
radiography, Electrocardiogram, Echocardiography, Fibrogastroduodenoscopy, thoraco-
abdominal computed tomography, general and biochemical analysis of blood, coagulogram
and other diagnostic examinations.

For preoperative preparation, all patients underwent central venous catheterization a
few days ago, to 32 of them (61.54 %) erythrocyte mass, plasma, albumin; Blood substitutes:
colloids and crystalloids were transferred to 20 (38.46 %). In addition, in all patients, the
epidural cavity was catheterized at the TXI-TXII level, the catheter tip was raised to the TV-
TVI level, and operations were performed under combined general epidural
anesthesia. During the operation, peripheral hemodynamics was monitored with a BMS5-
Bionet cardiomonitor (Bionet-Korea), blood gas composition and acid-base balance were
determined with an automatic analyzer ABL-5 (Radiometer medical ApS-Dania). The
research was conducted in 4 stages. Stage I - covers the preoperative period, during which
patients were given intramuscular injection of promedol-20 mg + diphenhydramine-10 mg 1
hour before surgery for premedication. During esophageal surgery, patients are in a prone
position on the operating table after intubation: this includes stage II, in which esophageal
dissection is performed. In stage III, the patient is transferred to a horizontal position on the
operating table, in which case an esophagogastro or esophageal anastomosis is placed. Stage
IV covers the period when the operation is over.

The operation lasted 465.25 + 31.75 minutes. During the
operation Fentanyl-0.02 pg / kg / min (JSC "Chimfarm" Kazakhstan); Midazolam -0.32 ug /
kg / min ( Moscow Endocrine plant, fsue (Russia)); Propofol -45.06 nug / kg / min (Fresenuis
Kabi Deutschland); Pipercuronium bromide-0.43 pg / kg / min (Gedeon Richter JSC.
Hungary) was injected intravenously. In addition, for long-term peripheral nerve blockade,
Ropin-3.32 pg / kg / min (Fresenuis Kabi Deutschland) was administered by infusion through
an epidural catheter. At the end of the operation, the patient was transferred to the intensive
care unit in an intubation tube, ventilated by ambulance and connected to the ventilator in
SIMV mode, Fi02-45%, PEEP-2. No decarranization was carried out. After 1.5-2 hours in
intensive care, the patients were extubated after complete recovery of consciousness, muscle
tone, and free breathing.

Results

in both groups of patients peripheral hemodynamic parameters were studied in 4
stages and are reflected in Table 1.
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Table 1. Hemodynamic parameters of patients in VATS operations (n=52)

n;=30 pat. SBP DBP NHB SpO:

n,=22 pat. | (mm.Hg) (mm.Hg) (beats) (%)

Stage | I gr | 123.6+7.95 73.3+4.87 81.8+9.28 97.7+1.3

I ITgr | 108.3£3.102 * 60.83+0.87>* | 87.75+ 14.83 * 96.3+ 1.61
Stage | I gr | 154.0+7.74 93.3+4.05 103.2+7.36 04.4+ 1.16*

II IMgr | 139.6+1.63* 85.58£1.94>* | 103.3+7.88* 04.33+ 1.56%*
Stage | I gr | 137.9+7.26 85.7+ 4. 77" 96.0 + 13.6 08.8+0.32*

11 Mgr | 131.75+3.1 "™ | 80.08 +3.27 ™ | 107.5£21.7***"* | 98 83+ (.27
Stage | [ gr | 121.0 +£4.74* 73.8 +3.92%* 83.7+ 11.9* 98.5+ 0.6*#

v IMgr | 113.3 £3.15%> 68.5+0.93* 95.42 +23.06* | 97.92+ 0.96*##*

Statistical accuracy of the difference between the indicators in patients of groups I and
II. Note: Compared to stage I:*-p;< 0.05; **-p; < 0.01; ***-p;<0.001. Compared with stage
Il: ~ - p2 <0.05; M -p2<0.01; " -py<0.001.Compared to stage I1I: # - p3 <0.05; ## -p; <
0.01; ### - p3<0.001. Compared with group [:*- pg <0.05; ** - po <0.01; *** - po <0.001.

In group I patients, the systolic blood pressure index in stage I was 123.6 + 7.95
mm.Hg. In the second stage, this figure increased 1.25 times compared to the first
stage. Although systolic blood pressure decreased in stage III, it was 1.12 times higher than
in Stage I, but 1.12 times lower than in Stage II. Stage IV SBP dynamics decreased by 1.02
times compared to stage I (t; = 0.5; p; < 0.05), 1.27 times compared to stage I, and 1.14 times
less than compared to stage III. In group II patients, SBP in stage [ was 1.14 times less than
in group I (to = 1.9; po < 0.05). In the second stage, this indicator increased 1.3 times
compared to the first stage, was 1.1 times less than in the first group (to = 1.9; po< 0.05). In
stage I1I, SBP is 1.22 times more than in stage I, 1.06 times more than in stage II (t, = 3.3; p.<
0.001), and 1.05 times less than in group I (tp = 0,8; po < 0.05). Already in the fourth stage,
this indicator has decreased in dynamics, although it is 1.03 times more than in the first stage
(t; = 1.6; p;1 < 0.05), 1.23 times more than in the second stage, 1.16 times more than in the
third stage. Compared to group I was 1.07 times less (to = 1.4; po< 0.05).

In group I, the diastolic blood pressure index was 73.3 + 4.87
mm.Hg in the first stage. The rate of DSP in stage II was 1.27 times higher than in stage I. In
the third stage, this indicator decreased in dynamics, was 1.17 times more than in the first
stage, 1.1 times less than in the second stage (t, = 2.4; p»< 0.01). DSP decreased to normal at
the end of the operation, 1.01 times more than in stage I (t; = 0.1; p; < 0.05), 1.26 times less
than in stage II, and 1.16 times less than in stage III. In group II patients, the level of diastolic
blood pressure in stage I was 60.83 + 0.87 mm.Hg, which was 2.03 times (tp = 2.6; po< 0.01)
less than in group 1. In the II stage, this indicator increased 1.41 times compared to the I
stage, and decreased 1.09 times compared to the first group (to = 1.82; pp< 0.05). Already in
the III stage, the DSP index decreased, 1.32 times more than in the I stage, 1.07 times less
than in the II stage (t, = 1.9; p, < 0.05), and 1.07 times less than in the first group (to= 1,8; po
< 0.05). Although the diastolic blood pressure decreased in stage 1V, it is still 1.13 times
higher than in stage I (t; = 1.6; p; < 0.05), 1.25 times higher than in stage II, 1.17 times higher
than in stage III, with group I compared to 1.08 times less (to = 1.4; po < 0.05) (Fig.2).
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Fig 2. Dynamics of hemodynamic parameters of patients of groups I and II.

Statistical accuracy of the difference between the indicators in patients of groups I and IL
Note:Compared to stage [: * -p; <0.05; ** - p; <0.01; *** - p; <0.001. Compared with stage
IL: ~ - p2 <0.05; M -p<0.01; M~ -py <0.001. Co mpared to stage III: # - p3 <0.05; ## - p3
<0.01; ### - p3 <0.001. Compared with group I: *- pg <0.05; ** - pg <0.01; ** - pr<0.001.

In the I stage of group I patients, the number of heartbeats (HB) was 81.8 + 9.28. In
the second stage, this figure was 1.26 times higher than in the first stage, 1.07 times higher
than in the third stage, and 1.23 times higher than in the fourth stage. In the third stage, the
the number of HB was 1.08 times less than in the second stage, 1.17 times in the first stage
and 1.15 times more in the fourth stage. In stage IV, this indicator was 1.02 times more than
in stage I, but 1.23 times less than in stage II, and 1.15 times less than in stage III (t; = 0.6;
p1<0.05). In group II, in the first stage, the the number of heartbeats was 1.07 times (t; = 0.9;
p1< 0.05) more than in group 1. In the II stage, this indicator increased 1.18 times compared
to the first stage, 1.08 times compared to the fourth stage, and was 1.04 times less compared
to the third stage. Compared to group I, the indicators were the same (t; = 0; p; < 0.05). In
the third stage, this indicator increased in dynamics 1.23 times from the first stage (t; = 2.3; p;
< 0.001), 1.04 times from the second stage (t, = 1.4; p, < 0.05), 1.13 times from the fourth
stage. Compared to group I, it was 1.12 times more (top = 1.2; po< 0.05). In the fourth stage,
the the number of heartbeats is 1.08 times less than in the second stage (t, = 1.2; p> < 0.05),
1.13 times less than in the third stage, 1.08 times less than in the first stage (t; = 2; p; < 0.05),
compared to group [ was 1.14 times (ty = 1.2; po< 0.05) (Fig. 3).

120,0 120,0 %
90,0 90,0
HB-I
60,0 0.0 e HBII
30,0 30,0 —SpO2-1
0,0 0,0

Stage | Stage 11 Stage 111 Stage IV

Fig 3. Dynamics of heartbeats and SpO; in patients of groups I and II.

Note: Statistical accuracy of the difference between the indicators in patients of groups I and
II. Note:Compared to stage I: * -p; <0.05; ** - p; <0.01; *** -p; <0.001. Compared with
stage II: * - po < 0.05; ™ -p, < 0.01; "~ - py <0.001. Compared to stage III: # - p3 <
0.05; ## - ps < 0.01; ### - p3 < 0.001. Compared with group I: *- py < 0.05; ** - py <
0.01; **-pp<0.001.
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Looking at the dynamic changes in saturation, it was 97.7 + 1.3% in group I
patients. In the second stage, this indicator decreased by 1.03 times compared to the first
stage, in the third stage this indicator was within the norm and by 1.01 times compared to the
first stage (t; = 2.1; p; < 0.05), and compared to the second stage by 1 , was 05 times
more. In stage IV, SpO, is 1.01 times more than in stage I (t; = 2.5; p;< 0.01), 1.04 times
more than in stage II, and 1 time compared to stage III (t3 = 3.0; p3< 0.05) was less. In group
II, SpO; in the first stage was 96.3 + 1.61%, which is 1.02 times more than in group I. In the
second stage, the value of SpO, was 1.02 times lower than in the first stage (t; = 2.8; p; <
0.01) and remained the same as in the first group (to = 0.1; po < 0.05). In the third stage, SpO2
was 1.03 times more than in group I, and 1.05 times more than in group II, and was the same
as in group I (to = 0.2; pp< 0.05). In stage IV, the SpO, index was 1.02 times higher than in
stage I (t; = 2.1; p1< 0.05), 1.04 times higher than in stage II, and in stage III (t3 = 2.6; p3 <
0.01) and 1.01 times less than group I (ty=1.3; po < 0.05) and is statistically accurate.

The PH index was within the norm
in groups I and III in stages I, III, IV (7.35-7.45). In group I, in the second stage, this
indicator decreased by 1.04 times compared to the first stage. In group II, the pH was only
1.03 times (to = 2.6; po< 0.01) higher than in group II. In group I, respiratory and metabolic
acidosis developed in stage II. If we look at the dynamic changes in the index of BE, in both
groups in stages I, III and IV was within the norm ((-2) - (+ 3) mmol / 1). The highest rate of
BE was in group I in stage II, 5 times more than in stage I (t; = 2.8; p;< 0.01), and 10 times
more than in group I (to= 3.6; po< 0.001). As a result of the correction, in phase IV, the PH
and BE values reached normal levels. If we look at the gas content of the blood, PaO, was
within the norm (80-105 mmHg) in both groups and at all stages. PaCO; in both groups was
within the norm in stages I, III, IV (35-45 mmHg), only in group I in stage II 1.32 times
compared to stage I (t; =2.7; p1 < 0.01), II compared to the group, it was 1.21 times (to = 2.2;
po< 0.05). Although both groups of patients had favorable conditions for the surgeon in the
right thoracic cavity during thoracoscopic surgery, a sharp increase in positive pressure in the
left chest, which led to an increase in arterial blood PaCO, (table 2).

Table 2. Dynamic changes in blood gas composition and acid-base state in patients of
groups I and II

n;=30 patients Stage | Stage 11 Stage 111 Stage IV

n,=22 patients

PH I gr 7.388+0.02 | 7.108+ 0.07 7.33+0.02 7.37+0.04

I gr 7.355+0.02 | 7.32+0.02>* 7.328+0.01 7.378+ 0.01

PaCO, I gr 39.0+1.71 51.51+ 8.87** 47.56+3.21 4526+ 3.15

(mmHg) | II gr 39.75+ 1.56 | 42,77+ 1.67* 38.71+1.79 36.29+1.19

PaO, I gr 81.86+ 13.31 | 90.14+ 17.06 94.71£ 17.10 98.57+ 22.20

(mmHg) | II gr 85.14+13.43 | 80.71+9.96 84.56+ 11.68 81.69+ 12.24

BE I gr 1.529+ 0.068 | -7.64 1.83##*> -3.16+ 0.187 -0.74+ 0.01

(mmol/l) | IT gr 1.23+0.73 -0.76+ 2.12 -2.58+1.15 0.57+ 0.09
Note: Statistical accuracy of the difference between the indicators in patients of groups I
and I1.

Compared to stage I: * -p; <0.05; ** -p; <0.01; ***-p; <0.001. Compared with stage II: *
- p2 <0.05; M - pp <0.01; ™™ -pp <0.001. Compared to stage III: # - p3 <0.05; ## - p; <
0.01; ### - p3 <0.001. Compared with group I: *- pg <0.05; ** - pg <0.01; ***-py <0.001.

Normally the Airway resistence (AWR) indicator is 8-12 sm. H,O. Lookin at Table 3,
the AWR in group I patients in stage I was 8.1 + 0.25 cm. H,O. As a result of compression of
the lungs in stage II, the AWR increased in dynamics and was 2.11 times higher than in stage
I. In Stage III, the AWR was 1.51 times higher than in Stage I, but 1.39 times lower than in
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Stage II. In the fourth stage, it was 1.23 times more than in the first stage, 1.71 times more
than in the second stage, and 1.23 times less than in the third stage. In group II patients,
AWR in stage [ was 8.54 = 0.24 mm. H,0O. Compared to group I, it was 1.05 times more (t) =
1.5; po <0.05). This indicator was 2 times more in stage II compared to stage I (t; =2.2; p; <
0.01), and 1.06 times less than in group I. Although it decreased in the dynamics in the third
stage, but it was 1.43 times more than in the first stage, 1.31 times more than in the second
stage, and 1 time less than in the first stage (to= 0.2; po< 0.05). In stage IV, the AWR is 1.51
times lower than in stage II, 1.16 times lower than in stage III, but 1.24 times higher than in
stage I, and 1.5 times higher than in group I (to= 1.3; po < 0.05) and is statistically accurate.

Table 3. Dynamic changes in respiratory parameters of patients of groups I and

n;=30 patients Stage [ Stage 11 Stage III Stage IV
n,=22 patients (mm.H,0) (mm.H,0) (mm.H,0) (mm.H,0)
Airway resistence | [ gr | 8.1+0.25 17.1 +£0.48 12.3+0.32 10.0 +0.42
(AWR) Mgr | 8.54+0.24> | 16.0+0.49** | 12.25 £ 0.14 | 10.58 + 0.24

Peak pressure (PP) | Igr | 15.0+0.35 28.6 £1.38 21.7+0.54 17.1 +£0.25
Mgr | 14.6+£0.24> |2242+0.3 19.82+0.45>* | 16.92+0.27 *
Statistical accuracy of the difference between the indicators in patients of groups I and
I1. Note: Compared to stage I: ** - p; < 0.01. Compared with group I: *- py <0.05; ** - po
<0.01.

Normally, the PP indicator is 12-18 cm.H,O. In group I, PP in the first stage was 15 +
0.35 cm.H,O0. In the second stage, it increased 1.91 times compared to the first stage. In the
third stage, this indicator was 1.45 times higher than in the first stage, and 1.32 times less than
in the second stage. Although this indicator has already decreased in the dynamics of the
fourth stage, it was 1.14 times more than in the first stage, but 1.67 times less than in the
second stage and 1.27 times less than in the third stage. In group II, PP in the first stage at the
lower limit of the norm - 14.6 + 0.24 mm. H,O was 1.03 times (tp = 1.1; pp< 0.05) less than in
group I. In the second stage, this figure was 1.54 times more than in the first stage, and 1.28
times less than in the first group. In the third stage it decreased to the upper limit of the norm,
but 1.36 times more than in the first stage, 1.13 times less than in the second stage, and 1.09
times less than in the first group (to = 2.7; po < 0.01). was. In stage IV, this figure is 1.16
times higher than in stage I, 1.33 times higher than in stage II, 1.17 times higher than in stage
III, and 1.01 times higher than in group I (to = 0.5; po < 0.05) has been and is statistically
accurate.

Discussion

A number of studies have shown that VTS (Video Thoracoscopic Surgery) on the
esophagus has advantages and disadvantages regardless of the size and nature of the operation
[4]. In China, a group of anesthesiologists states that LBI is possible and safe for
thoracoscopy. In patients with LBI due to complete atelectasis in the right lung during VTS,
the surgeon's work is done quickly and comfortably, and the likelihood of bleeding is reduced
[6]. LBI only ventilates the left lung, which can lead to a number of complications, including
muffled tracheobronchial trauma and voice injury. Atelectasis in the right lung during VTS
can cause hypercapnia [8]. Ventilation / perfusion disorders can also occur during
laparoscopic recumbency surgery [11]. LBI should be performed by an experienced
anesthesiologist using an optical fiberoptic bronchoscope [12].

Thus, in our study, comparing the results of patients in group I
and group II after VTS surgery, it was found that patients in group II had significant
violations of hemodynamic parameters, blood gas composition and acid-base balance.
Although respiratory and metabolic acidosis developed in both groups, these disorders were
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more pronounced in group II patients. Respiratory Rate Analysis also shows that AWR and
PP were higher in both groups in stage II than in other stages, but were highest in statistically
significant patients and were statistically significant. According to the results, in patients of
group I, rehabilitation was quick, but with anesthesia and surgery in patients of group II, gross
violations of hemodynamics, blood gas composition and acid-base balance prevailed. Group |
patients 2-3 hours after surgery; Group II patients are extubated 6-8 hours later. After
extubation, patients of group II developed a cough reflex, with insufflation of moist nasal
oxygen of 5-6 1/ min SpO2 was 97-98%. Patients of group I were transferred to the ward on
the second day of the operation, patients of group II - on days IV - V. There were no lethal
outcomes in both groups studied by us.
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Giris
Tobiot diinyamizin asas hoyat manbayi hesab olunur. Tobiotin har bir komponentinin otraf miihitin ,
canlilarin vo cansiz ailomin , onlarda bas veron proses vo hadisalorin Oyronilmesi elmi bir
diinyagdriisiiniin formalagmasina komak olur. Bu diinyagdriisiiniin formalagmas1 iso mohz tobiot
fonlorinin alaqgoli tadrisindon baglayir (3).
Biologiya va cografiya darslorinds inteqrasiya {i¢ istigamatdo inkisaf etdirilo bilor :
1 . Canlilarin miihite uygunlagmasi .
2 . Abiotik amillarin canlilara tosiri .
3 . Canlilarin cografi maskunlagmasi vo miqrasiya .

Ilk olaraq atraf miihit dedikdo yer iiziiniin canlilarla qarsiliglt olageds oldugu bir hissesi nozordo
tutulur . Otraf mihit canlilarin inkisafina shamiyyatli doracads tesir edir, canlilarin mévcudlugu
liciin zomin yaradir , o canlilarin inkisaf etdiyi tobii miihitin regional xiisusiyyatidir.

Otraf mihit 6ziindo iki komponenti birlogdirir. Tobii yasayis miihiti vo silini yasayis miihiti. Tobii
miihit tarixon insan oli olmadan formalasan canlilarin yasadigi miihit, siini yasayis miihiti iso
antropogen tasirlor naticosindo formalasan , insanlarin yasadigi miihitdir .

Istor biologiyada istorsa do cografiyada heg bir komponent tocrid olunmus sokildo mévcud olmayib,
vahid bir kompleks toskil etmisdir (2).

Cografi bir tabaqo olaraq canlilarin yasadig1 orazi biosfer adlanir. Biosfer dedikds litosferin 3-4
km dorinliyi , atmosferin 20-25 km hiindiirliiyli vo biitiin hidrosfer qat1 nozords tutulur. Biosfer
qatinda canlilar vo onlart ohato edon miihit tobii komplekslor omolo gotirmisdir (4.) Tabii
komplekslords relyef , siixur , su iqlim , torpaq , canlilar alomi vohdotdadir. Otraf miihitin bu vo ya
digor amillori organizmo tosir edir, bunun noticosi olaraq orqanizmdo miioyyon uygunlagma
olamotlori amolo golir. Biologiyada uygunlagsma adaptasiya adlanir. Canlilar hom iglimo , hom
relyefo , abiotik amillora uygunlasir bu uygunlasma onlarda miioyyon slamotlor omoalo gotirir. Otraf
mihit faktorlariin tosirino giiniin, fasillorin, doniz dalgalarinin vo ayin fazalarinin doyismosi ilo
omolo golon dovriyyalor aid edilo bilor. Bu dovriyyslor kosmik sobablorin noticasindo basg veron

dovriyyalor hesab edilir. Kosmik sabab dedikds Yerin 6z oxu vo gilinos otrafinda horokati, ayla
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qarsiligh olagesi nazords tutulur. Biitiin canlilar da méveud ritmo tabe olur vo uygunlasir . Bu
dayismalarin on baslicas1 fasil vo geco vo giindiiziin névbalosmosi yoni fotoperiodizmdir . Iglimo
uygunlagma ti¢ilin bitkilorde yarpaq ronginin doyigsmasi , yarpaq tokmo , yeriistii hissalorin qurumasi
kimi uygunlagsmalar bas verir. Heyvanlarda iso sigmacaq diizeltmo , tiik doyismo , qis yuxusuna
getmo kimi uygunlagsmalar yaranir. Bu uygunlasmalar hom morfoloji hom do davranig

uygunlasmalari olaraq iki yers boliindir.

Cadval 1.
anlilar eyvanlarda itkilordo
Uygunlagma
lorfoloji iktokmo vo tiik cixarma, piy farpaq tokmo, yeriistii hissalorin
itinin qalinlagmast. irumast.
avranis 0¢, siginacaq diizoltmoa, qis arpaq ronginin doyisma, qi$
IXusu. ixusu, toxum Vo spor
1izirlama.

Miiollimin yuxarida verilmis codvoldon istifado edorok bu uygunlasmalar1 sagirdlora ¢atdirmasi
miimkiindiir. Codvals asason uygunlasdirma, aqli hiicum kimi metodlar da yaradila bilor. Masolon:

9qli hiicum metodu kimi istifade edildik do miisllim 16vhods “ Davranig uygunlagmasi “ yazir vo
sagirdlordon bitki vo heyvanlarda hansi davranig uygunlasmalariin bag verdiyini sorusur . Cavablar

oxlarla qeyd edilir.

/Qarpaq ronginin doyigmasi
Bitkilordo is yuxusu

Toxum va sporlarin amalo galmasi

Sxem 1.

/ o
Heyvanlarda i: Siginacaq diizlotmo

Qi1s yuxusu
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Iglim doyismolorindon basga canlilar geco vo giindiiz ndvbolosmosine do uygunlasir. Ekvatorda
biitlin il orzinde geco vo giindiiz barabaradir .Lakin qiitblors yaxin orazilords is1ql1 vaxtin miiddati
yarim il uzanir. Digor yarim ilo gqadar iso glinos goriinmiir. Canlilarin yuxu rejimi hayat foaliyyati
geco vo gilindiizlo nizamlanir. Masoalon bazi heyvanlar geco hoyati kegirir, ovlanir, qidalanir. Giindiiz
159 yuvalarinda gizlonir. Osason iso insanlar vo digor canlilar glindiiz hoyat torzino uygunlagmisdir .
Geco hoyat torzi kegiron heyvanlar ya giindiiz yirticilarindan qorunmagq , slverissiz hava soraiti ilo
miibarizo ya da daha asan ov tapaq iiclin bu sokilds uygunlasmisdir. Bu heyvanlar todris edorken

miusllim asagidaki codvaldondan istifads edo bilor:

Cadval 2.

linlin vaxtlar eyvanlar sbablori

€ca ayquslar ~,  canavarlar , san ovlanmagq {igiin
irasalar, geco meymunlart.
omiricilor. vlanmaqgdan xilas olmagq ti¢tlin.

lverissiz miihitlo istilorlo

pzi stirtinonlor. iibarizo tiglin.

tindiiz sason biitiin digor heyvanlar.

Biologiya vo cografiya arasinda inteqrasiya imkanlarindan ikincisi abiotik amillerin canlilara
tosiridir. Abiotik amil dedikde canlilara tosir gostoran geyri-lizvi miihit goraitinin mocmusu basa
disiiliir. Abiotik s6ziiniin monasi “a” —inkar , “- bios ” hayat demokdir. Fiziki vo ya iglim , kimyovi
olaraq iki hissaya ayrilir. Is1q , riitubst , atmosfer tozyiqi temperatur , torpaqda mineral duzlarin
miqdart , namislik , aerasiya abiotik amillors aiddir.

Abiotik amillor biitiin canlilarin yasayisina tesir edir. Bu amillorin tosiri noticasindo canlilar
miixtolif qruplara ayrilir. Masolon bitkilor:

Suya tolobatina goro riitubatsevor,quraqliga davamli vo araliq qrupa ayrilir.

Torpaga tolobatina goro miinbit torpaga ¢ox tolobkar vo az tolobkar.

Is1q faktoruna géra isigsevon vo kdlgoayadavamli olur.

Miiallim bu amiller haqqinda danisdigdan sonra yaradici totbigetma marhalasinds va ya tadqiqatin

aparilmasi morhalasinds asagidaki tapsiriqlardan istifade eds bilor:
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Tapsirq.
Abiotik amillori se¢in, dogrularin altindan +, yanlislarin altindan — isarasi qoyun:

Cadval 3.
tkilorin tubot mperatur  mbioz rlalarin  1q ymiglik  rticilig  fesolorin
vsoratla tilmasi linmasi
zlanmasi

Osas biotik amillordon biri isiqdir. Yer kiirosindo osas is1q monboyi Gilinosdir. Giinos siialart

spektral torkibino goro 3 yero ayrilir. Ultrabondvsoyi , gériinon vo infraqirmizi . Bu spektrlorin hor

biri miioyyan canlilara tosir edir.

Is1q spektrlorine uygun verilmis variantlari segin:

a. Fotosintez prosesini tomin edir.

1.Ultrabondvsoyi b. Hosoratlar torofindon goriintir.
c. Endokrin vazlorin foaliyystini giiclondirir.

2.Gorlinen d. Soyuqqganli heyvanlarda badon temperaturunun artmasina sabab olur.
e. Istilik enerjisinin osas monboyini toskil edir.

3.Infraqirmizi f. Bu spektr 6zl 7 spektra ayrilir.

Canlilarin hayatinda is1q goxcohatli tosiro malikdir.

Bitkilordo gedon fotosintez prosesindos asas enerji monboyidir.
Bitkilorin boylimasing tosir edir vo bdylimani istiqgamatlondirir.
Hiiceyralorin boliinmasine tosir edir.

Bitkilorin fordi inkisafinda qisagiinlii vo uzungiinlii bitkilors tasir edir.

Miixtalif abiotik amillorin bitkilora tosiri naticesinds bitkilordo yaranan qruplara aid miisllim

asagida verilmis klaster metodundan istifads eds bilor. Bu metod vasitasi ilo hom mévzu sagirdlor

torofindon daha yadda qalar , hom do qruplasdirilmis olar.(5)
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Sxem 2.
Abiotik amillor
Torpaq su /\
Miinbit torpaga tolobkar Torpaga az tolobkar Riitubstsevon quragligadavamli
v
Findiq ,kiiknar, sitrus bitkilor sam,nar,mamir coltik ,xiyar, limon sam,kaktus,nar
Isiq
Isigsevon kolgoyadavamli kolgosevon
Pambiq ,taxil.kartof,sam ,¢inar kiiknar, agcaqayin birgdz ~ moruq, qaragat, inci¢igayi

Bu geyd olunanlardan basga canlilar miixtolif relyef qruplarinda yasamaga uygunlasmisidir. Bunun
osasinda iso miixtolif ekoloji qruplar yaranmisdir. Heyvanlarda mesodo yasayanlar , dagliq orazido ,
suda , yarim suda , agiqliqda , sohrada yasayan ekoloji eyvan qruplart , bitkilords ise agac , kol , ot
bitkilori eyni zamanda sahrada yasayan suklent bitkilor , kaktuslar.

Yasayis sahosi basqa s6zlo habitat vo ya yasayis miihiti adlanir , bir canlinin mévcud olub , yasayib
, inkisaf etdiyi yera deyilir. Cografi orazilorin hor biri miioyyon canli qrupunun yasamasi li¢iin
habitata cevrilmisdir. Masalon okeanlar-balinalarin , mesoliklor- meymunlarin , quslarin , ¢ollor
dovalorin yasayis miihitidir.

Bu sokildo gruplarin omala golmasi onlarin qurulusuna da tosir etmis , yasadigi miihito uygunlagma
ticlin heyvanlarda miixtalif olamatlor omalo golmisdir.

Bu qurulus uygunlagsmalarmi vo ekoloji qruplart oyrodorkon yaxsi olar ki, miisllim oqgli hiicum
anlayisin ¢ixarilmasi kimi metodlardan istifado etsin . Bunlara aid bazi niimunalorlo tanis olaq :

Miiayyon olamatlori verilmis heyvanlarin hansi cografi orazide yasadiginit miioyyan edin:
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Giiclii ayaq azalalori vo uzun ayaqlari olur. \

Ronglori asason sarimtil .qohvayi tonlarinda olur. 7

Susuzluga davamlidirlar.

Osason meyvalorlo vo yarpagla qidalanirlar \
Dirmanma va tutma reflekslori giicliidiir

Yuvalarimi agaclarda qururlar

Baligla vo su heyvanlari ilo qidalanirlar \
Badanlari torpeda formasindadir. /

Uzgoaclori omalo galmisdir

Miqgrasiya 6z 0zliiylinds cografi bir termin olaraq heyvanlar alominds asason quslarda rast golinir.
Migrasiya sozilinlin manas1 yerdoyisma adlanir. Osasan qis vo payiz aylarinda olur. Payizda gidanin
azalmast vo havalarin soyumasi noticesinds ,yazda iso reproduksiya instinktlorinin oyanmasi
naticasinds quslarda miqrasiya bag verir.

Anadangslmas instinktlorlo dogulan quslar miqrasiya zamani 6z gedocoyi yeri glinosin , ulduzlarin
ayin istigamatino goro miioyyon edo bilir. Eyni zamanda ¢aylarin axin istigamatlori do onlara komok
olur. Homg¢inin quslarda cohati toyin etma gabiliyyatlori anadangolmo olaraq formalasir.

Miisllim bu mdvzunu todris ederken yaxsi olar ki, sagirddon hans1 yerin hansi cahatlorinin oldugunu
, glinosin hansi cohatdon ¢ixib hansi cohatds batdigini sorussun eyni zamanda mesodo vo ya oldugu
yerda cohatlori miioyyon etmok tiigiin ¢alilardan neg¢o istifado oluna bilocoyini sagirdlors basa salsin.
Masalon: Miisllim ilk avval {ifiiqin cohatlarinin kompas asasinda toyin oldugunu bildirir. Qeyd edir
ki, agar sizdo kompas yoxdursa asagidaki tisullardan istifads edorok cohatlori miioyyan eds bilorsiz:
Simal qiitbiinii miioyyon etmok tiglin giinorta vaxti cisimlordon diison kdlgoys baxmaq lazimdir.
Homin istigamat simal1 gostorir. Eyni zamanda agaclarin kolgasinda biton mamirlar simal qiitbiinii
gostarir.

Conub qiitblinii miioyyon edorkon iso tonha agacin on ¢ox qol budagi olan istigamoto baxmagq
lazimdir. Eyni zamanda garisga yuvasinin agzi da homiso conub qiitbiinii gostorir.

Bu molumatlar1 vermoklo misllim ham quslarin miqrasiyasini sagirdlora dyradir eyni zamanda

cografiya tadris olunan {ifiiqiin cohotlori hagqinda malumat vermis olur.
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Natica: Yuxarida verilmis niimunslordan bels naticoyo golirik ki, biologiya vo cografiya arasinda
moveud istigamatlor lizro fonlorarasi alagenin yaradilma imkanlart genisdir. Bu iki tebiot fonni
arasinda fonlorarasi olaqo 3 istiqgamotdo aparilir. Fonlorarasi olaqoni yaratmaq tiiglin miollim
miixtolif metod vo sxemlordon istor motivasiya , istor todqigatin aparilmasi istorso do yaradici
totbigetmo morholosindo istifado edo bilor. Eyni zamanda miisllim yaxst olar ki cografi biliklori
veran zaman ekoloji torbiyonin asilanmasina digqqgoet yetirsin, sagirdlordo ekoloji modoniyyatin

formalasdirilmasina nail olsun.
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THE SOCIO-PSYCHOLOGICAL ANALYSIS OF THE FEATURES OF SOCIAL
PERCEPTION AND INTERACTION EFFECT WITH EMOTIONAL
INTELLIGENCE IN PANDEMY CONDITIONS

PANDEMIYA SORAITINDO SOSIAL QAVRAYIS VO QARSILIQLI TOSIRIN
EMOSIONAL ZOKA iLO OLAQOSININ SOSIAL-PSIXOLOJi TOHLILI

Zeynab Hajamova
Azerbaijan National Academy of Sciences Office of the Presidium social psychology, dissertant

SUMMARY

Social perception and interaction play a kind of tool in the formation of interpersonal
relationships. In this regard, the connection between social perception and social interaction and
emotional intelligence is particularly noteworthy. Thus, although the power of emotional
intelligence is determined by a person's mental behavior and emotional state, emotional
intelligence, which is expressed more emotionally, stimulates communication with others and the
issuance of appropriate judgments. Social perception and emotional intelligence are based on
human experience and impressions. From this point of view, it is known that a person
accustomed to normal life habits may naturally experience certain mental problems due to drastic
changes. Due to the urgency of the measures taken in connection with the pandemic, their results
began to be reflected in the actions of social perception, which is an indicator of people's
thinking, behavior and social attitudes

Key words: social perception; interaction; emotional intelligence; pandemic; depression; social
isolation; empathy; emotional situation; mental health

Introduction. It is known that over the past year, all countries of the world, including
Azerbaijan, are in deep crisis. The Covid-19 infection, which has received pandemic status due
to crossing international borders, has affected all countries of the world since the first days of
2020. Coronavirus disease has left a deep mark on the psychological health of people, as well as
causing a socio-economic impact on the world and causing numerous casualties. In this case, the
specialists who take care of people's mental health have a great responsibility and very serious
tasks. Social isolation used to prevent the spread of infection, the risk of infection, the death of
loved ones and those around them from infection, to stay away from the usual lifestyle, and so
on. Due to such problems, a number of psychological disorders have occurred in humans. As
such cases affect people's social and business relationships, including educational opportunities,
the processes of social perception and interaction have changed their course of development, and
as they cover extremely pressing issues, the socio-psychological characteristics of social
perception and interaction with emotional intelligence in a pandemic. The analysis is particularly
noteworthy.

In order to prevent the spread of the disease in the event of a pandemic, the state has
applied appropriate quarantine rules, which include elements of social isolation. It should be
noted that social isolation, which results in limited crowding, has significantly reduced the rate
of infection. However, in Azerbaijan, as in the rest of the world, the sudden departure of people
from the way of life they are accustomed to has led to the spread of depression. In order to
prevent such cases, certain social appeals were made to the citizens through the mass media,
propaganda and enlightenment videos were prepared and presented, and psychological assistance
was provided.
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Social perception and interaction is a process in which interpersonal emotional and
mental connections take place. Relationships, whether positive or negative, serve to program
emotional intelligence. Mayer and Salovey, two scholars who have done more research in this
field, have studied social perception through emotions. David Goleman's book Emotional
Intelligence also provides extensive scientific explanations of these issues. Social perception not
only has important authority over emotional intelligence and mental behavior, but also exposes
them to systemic influences in a unique way. When a person's thoughts and beliefs reflect bias,
the same reaction is transmitted to the environment. This situation is more pronounced in
problematic situations.

The main essence of the research. Regardless of the direction and content, a person's
mental behavior and emotions perform two important functions, being unifying and destructive
in his interpersonal relationships. When people with the same way of thinking focus on the same
hypothesis, the situation can resonate, or vice versa. Even in the early days of the pandemic,
there was some skepticism about the virus. At that time, people were afraid, panicked, doubted
and distrusted. At the same time, there were some problems with adaptation. The psychological
and sociological explanation of the situation is that people are seriously dissatisfied and protest
against the sudden change in lifestyle.

Over time, and as the number of infections increased, a certain protective function began
to take root in the public mind. Aware of the situation, people began to take security measures to
protect themselves and their loved ones. An example of the unifying function of emotional
intelligence is when people decide or support a decision on a matter en masse. A clearer
scientific explanation of the above can be provided as follows:

- emotions can play the role of a potential source of unity for all mankind;

- everyone experiences their feelings in a similar way, regardless of religion, cultural

criteria, moral values and political beliefs;

- emotions belong to the universe.

There are a number of elements and special emotions that are important to expect in a
relationship. For example, temperament management, meekness, adaptability and the ability to
work together to solve problems in interpersonal relationships, to avoid stubbornness and to
show kindness, courtesy, and kindness determine the quality of feelings, which serve to realize
the concept of "empathy." These emotions differ sharply in dynamics. For example, according to
Daniel Gil’Adi, there are basic and non-basic feelings that regulate a person's emotional state.
When the relationship between emotional intelligence and social perception is studied, it is
possible to divide the observed emotions into two groups, dominant and non-dominant. Consider
some of them:

cem— . * nervous
G e anxiety w .
. love g * depression
i . i * courage
[ Leadmg « happines [ Assistant ourage
" (main) . grief (non-core) * disappointment

* loneliness

. emotions &/ . emotions &/
Y J * fear £/ . .
4 ¢ 2 e isolation
_— * arrogance etc. ——— .
g » misunderstood etc.

Each of the feelings listed above has its own significance, depending on its use. Thus, the
first impression made during the perception of objects creates the basis for the manifestation of
subsequent thoughts (1, soh., 31).

The pandemic had a significant psychological and social impact on the population. Thus,
the application of social isolation and other security measures has created the conditions for the
development of social relations between people. Social isolation evokes negative feelings and
leaves a person alone with realities. Social isolation, which seems to never end, leaves deep scars
on the human psyche and negatively affects social perception and interpersonal interactions.
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Social isolation, which causes general tension, creates a feeling of fear and abandonment in a
person's inner world. All of this leads to aggressive behavior in humans. In such cases, a person
needs special psychological support. The sudden restriction of social relations also has an effect
on perceptual behavior. Thus, there are cases of different perception of objects, objects and
events. Fear of social perception and its various types are reflected. For example, separation,
loneliness, uncertainty, hopelessness, fear of loss (fear of losing social status, fear of losing loved
ones, fear of losing control), etc. During the pandemic, certain distrust of people were observed,
which was due to the problems that arose during the period of social isolation. As the rules
applied to reduce the risk of infection are observed with the expectation of social distance, the
mutual alienation of people has manifested itself in all spheres of life. Restriction of social
relations has resulted in a process of social isolation, which has manifested itself in different age
groups.

These points have caused a number of socio-psychological problems in people. In a
pandemic, people have auxiliary (non-essential) feelings depending on the situation. The most
common of these was depression. Fear, loneliness, etc. caused by the risk of infection of himself
and his relatives. Such situations have laid the groundwork for depression. The weakness of the
volitional qualities inherent in some people has exacerbated depression. First, let's look at the
topic of depression. Depression is a mental disorder that is accompanied by feelings of loneliness
and limited emotion. Because depression is a real emotion, it has both positive and negative
aspects. Consider some of them (1, soh., 41):

£ tears analysis or
‘ parsing  ~
: Negative : . T iti
separation S insomnia thinking Positive oy p1oraton

 features . features .~

-

space distinguish
values

Depression has a profound effect emotionally and mentally. Surprisingly, the table above
also shows that depression has some positive features. Its scientific explanation can be presented
as follows:

- aperson in a state of depression realizes his fears and loneliness;

- understands or tries to understand the value of moments that are of real importance to

him;

- carries out a preliminary analysis of the reasons that are of special importance to him

in life due to the emotions the experiences;

- he finds it difficult to express the feelings he feels and experiences at that moment, the

feeling of sadness seems to guide him;

- thinks about or discovers certain ways to avoid the same grief in the future, etc.

In order to stabilize the emotional state and take care of mental health, a person must first
be able to believe in his own strength. To do this, first of all, it is necessary to recognize
emotions in relationships and treat them with respect. One must understand that emotion is a key
factor in regulating a person's system of relationships and behavior. They can even regulate our
way of life. From this point of view, just as social perception is a source of interaction, emotional
intelligence also determines social perception itself and is reflected in the decisions made along
with the feelings experienced.

The result. The manifestations of social consciousness and emotional intelligence in the
context of a pandemic have led to important goals and objectives for future research, and the

8-10 Kasim 2021 336 Azerbaycan



KARABAG 2. ULUSLARARASI UYGULAMALI BILIMLER KONGRESI
"Zafer Giinii ve Sehitlerin Anisma"

following features of the relationship between social perception and interaction with emotional
intelligence have emerged as a result of observations:
- personal self-improvement - expresses a person's self-knowledge and proactivity;
- individual motivation - expresses a person's choices;
- individual regulation - expresses the characteristics of a person's ability to control his
ego;
- empathy - expresses a person's respect for the emotional state of others;
- social connection - covers points related to a person's first understanding and then
comprehension.

Research has shown that people may have difficulty expressing their feelings and
adapting to them. Observations also show that these problems are related to the family,
comorbidities, social status, moral distress, and so on. may be of a different nature depending on
the reasons. No matter how difficult it is, one must learn to recognize the feelings of oneself and
others. It is recommended to show solidarity by moving away from subjective attitudes in the
event of a pandemic, natural disaster, war or other vital situations. We must not forget that the
unity of the people and civic responsibility was an important aspect that always held the head of
the Azerbaijani people high and pushed it to victory over the enemy in the battles for our ancient
lands. Therefore, it is possible to defeat this invisible enemy by taking the same position in the
fight against the pandemic. Man can overcome any difficulty by believing in his inner strength.
"Self-confidence is half the battle." should be approached with a slogan.

The emotional world of a person exposes him to certain influences in any sphere of life. It
should be borne in mind that the environment around a person has different characteristics, so it
is sometimes impossible to control feelings and emotions. In a pandemic, it is very difficult for a
person to keep his emotional state stable. This becomes even more difficult when we take care of
our daily needs. It is possible to conclude that a person has difficulty controlling his emotions
depending on the situation. One must determine the source of one's emotions. That is, a person
should look for the real source of his troubles and not associate them with problems. This feature
is relevant for both pandemic and post-pandemic periods.

Since the human factor, which is an important factor in society, is important, first of all,
the necessary measures must be taken to eliminate psychological problems. Recently, the
development of socio-economic relations and bringing the general situation to a relatively
manageable level have placed serious responsibilities on society. Although these tasks are
perceived differently by different groups of people, the goal is the same: to restore the material
and spiritual resources lost during the pandemic

XULASO

Sosial qavrayis vo qarsiliqht tosir soxsiyyetlorarasi slagoslorin formalagmasinda bir név
vasito rolunu oynayir. Bu baximdan sosial gavrayis vo sosial qarsiligh tosirlo emosional zoka
arasindaki bagliliq digqati xiisusilo calb edir. Bels ki, emosional zokanin tasir giicii insanin zehni
davranis1 vo emosional voziyyati ilo sortlonso do, daha ¢ox duygularla ifado olunan emosional
zoka otrafdakilarla iinsiyyatin qurulmasina vo miivafiq hokmlorin verilmasino tokan verir. Sosial
gavrayis vo emosional zoka insanin torcriibi imkanlarina vo tosssiiratlarina istinadon hoyata
kecir. Bu baximdan molumdur ki, normal hoyati vordigloro alisan insanda bas veron koskin
doyisikliklorlo olagodar tobii olaraq miioyyon psixi problemlor do bas qaldira bilor. Mohz
pandemiya soraiti ilo olagadar olaraq hoyata kecirilon todbirlor tocili xarakter dasidigindan
onlarin naticosi insanlarin diisiinco torzi, davranisi vo sosial miinasibatlorinin gostoricisi olan
sosial qavrayis horokotlorindo inikas etmayo baglamisdir.

Acar sozlor: sosial gavrayis; qarsiligh tosir; emosional zoka; pandemiya; depressiya sosial
izolyasiya; empatiya; emosional vaziyyat; psixi saglamliq
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PREVENTIVE. IMMUNOMODULATORY THERAPY OF
DACRYOCYSTITIS OF NEWBORNS.

Veliyeva G.V.

National Center of Ophthalmology named after Z.Alieva Azerbaijan Medical University named after N.Narimanov

Abstract

According to modern concepts, cytokines are a set of polypeptide mediators that regulate and form
the protective properties of the body. The main effect of these proteins is produced through special
complexes, namely cellular receptors that bind to cytokines with high affinity. According to the
nature of the effect, cytokines are divided into pro-inflammatory, inflammatory-inducing and anti-
inflammatory. Interleukin -1 (Il-1) is the main pro-inflammatory interleukin, and Interleukin -10 (II-
10) is the main anti-inflammatory. In turn, IL-1 has two fractions: IlI-1a and II-1B. These peptide
molecules have the same mass (17.5 kDa) and similar biological activity. In the body, they are
produced by many cells. The trigger for the synthesis of pro-inflammatory interleukin can be
various factors, the main of which are components of bacterial cell structures, antigens, etc. IL-1
has a pleiotropic character and regulates the immune response. Il-1p plays a major role in this
process, since this interleukin is secreted into the environment, and Il-1a is in the form of a
membrane form. IL-10 is the main anti-inflammatory cytokine. Its main function is to limit and
suppress the inflammatory process. It is also secreted by many cells of the body, one of which are
T-helper- 2 lymphocytes and B-lymphocytes, macrophages and others. IL-10 production occurs
under the influence of both endogenous and exogenous factors. This interleukin inhibits the
production of T helper cytokines, chemokines, tumor necrosis factor and other components inhibits
the action of macrophages and neutrophils. Ultimately, IL-10 stimulates the secretion of immune
globulins, inhibits the cytokine cascade and reduces inflammation.

The properties of interleukins (II-1B 11-10) described above are an important element of our study,
since it can become a key moment providing uncomplicated course and early self-resolution of
newborn dacryocystitis (DN).

Keywords: interleukin -1B, interleukin - 10, symbiotic,infants.

The analysis of modern literature shows that every year the number of publications devoted to the
study of tear fluid increases. The immunological character of lacrimal fluid in various
ophthalmological diseases is investigated. As stated in the article “Features of the composition of
tears in children with dacryocystitis of newborns” “the conjunctiva of the eye, including the limbic
zone, lacrimal fluid and drainage system contain mucoassociating lymphoid tissue, which is part of
the human immune system. The main function of this tissue is MALT-mediated immunity. The
development of various potalogies induces a change in local immunity”" Lacrimal fluid is the most
accessible object for the study of elements of cellular immunity, namely IL-18 and II-10.

To date, there is a lot of evidence that symbiotics affect the human immune system by inhibiting the
secretion of interleukin 1b and interleukin 6 , which are mediators of inflammation . Synbiotics are
a physiologically functional food ingredient, which is a combination of probiotics and prebiotics, in
which these two components have a mutually reinforcing effect on physiological functions and
metabolic processes in the human body.They simultaneously stimulate the formation of interleukin
2, enhance the proliferation of T-lymphocytes and the synthesis of g-interferon.
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The purpose of the study: To study the effect of a microbiological preparation containing
Escherichia Coli and Enterococcus faecalis on the immune composition of lacrimal fluid in children
under 15 months, as well as to determine the effectiveness of treatment with this drug.

Materials and methods: Immunograms (indicators of cellular immunity-the reaction of leukocyte
blansformation) were studied in children under the age of 15 months. Lacrimal fluid was collected
using microcapillary pipettes to collect biological fluid. The studied patients did not previously
receive any eye drops a week before the tear collection and no therapeutic treatment. 74 children
were examined, divided into two groups depending on age, gender and diagnosis: group 1. 18
somatically relatively healthy children without identified ophthalmological problems; group 2. - 56
somatically relatively healthy children with a confirmed diagnosis of dacryocystitis of newborns,
divided into three groups (up to 6 months, 7-12 months, 13-15 months). All patients underwent a
general clinical laboratory examination. The principle of the study of lacrimal fluid included the
following: the level of II-1B and II-10 was assessed before and after treatment with a
microbiological preparation for a month. The method of determination of interleukins was used,
based on a three-stage "sandwich" version of solid-phase enzyme immunoassay using mono- and
polyclonal antibodies to II-18 and I1-10 using a set of reagents I11-13 ELISA BEST and I11-10 ELISA
BEST in the device “Stat Fax 2100" (AWARENESS TECHNOLOGY ING, USA) using
commercial test systems in accordance with the manufacturer's instructions. The results obtained
were expressed in pkg/ml. The comparison of quantitative features was carried out after calculating
the mean square deviation of the average error value using the Mann-Withney and Wilcoxon W.
method. using the Microsoft Office Excell computer program.

Results and discussions: We found that in a group of healthy children after taking a drug
containing probiotics, there were no changes in the composition of tears according to the studied
indicators. The differences in the results of this group were minimal. The content of IL-1b in the
tear of the second group after treatment decreased to 14.72+3.99 pkq/ml, which indicates a decrease
in the level of proinflammatory cytokines in the lacrimal fluid in children. The amount of IL-10 in
the tear of healthy children was 5.18+1.24 pkg/ml. In infants with DN, a month after the treatment,
there was a decrease in the level of IL-10 and was 0.69 = 0.11 pg/ml. There were no differences in
these indicators depending on the sex of the child in our studies.
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IL-10 content in the lacrimal fluid of healthy children and patients
with dacryocystitis of newborns before and after the use of
probiotics, depending on age
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Changes in the level of IL-1p and IL-10 in the tear fluid of healthy
children and patients with dacryocystitis of newborns under 15
months of age before and after treatment with probiotics
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IL-1f content in the lacrimal fluid of healthy children and patients
with dacryocystitis of newborns before and after the use of
probiotics, depending on age
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Conclusions:

1. In patients with DN, the content of IL-18 in the lacrimal fluid is significantly higher than normal
values, and II-10 is below the age norm.

2. The use of probiotics makes it possible to stabilize the content of I1-18 in the tear of patients with
dacryocystitis of newborns. The use of this class of drugs does not affect the composition of the
tears of healthy children, there are no changes.

3. The use of probiotics may be relevant in the complex treatment of DN, since the drug is safe and
helps to stabilize the local immunity of the conjunctival cavity.
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EX-SITU CONSERVATION OF ENDEMIC SALVIA SPECIES
BY MICROPROPAGATION TECHNIQUE

ENDEMIK SALVIA TURLERININ MiKROCOGALTIM TEKNiGiYLE
EX-SiTU KORUNMASI
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OZET

Salvia cinsi ihtiva ettigi 900°den fazla tiir sayisi ile Lamiaceae familyasi iiyeleri arasinda en
biiyiik grubu olusturmaktadir. Bu cinse dahil tiirler antik ¢aglardan giiniimiize kadar kiiresel
olarak bitkisel ilag seklinde kullanilmakta olup fenolik bilesikler, terpenoid ve ugucu yaglar
gibi cesitli sekonder metabolitler ilgili cinsten izole edilmistir. Sa/via tiirlerinin ihtiva ettigi
etken maddelerin geleneksel tipta etkili bir antiseptik ve antienflamatuar ilag olarak
kullanilmakla birlikte antimikrobiyal ve antioksidan 0Ozellikler dahil ¢esitli biyolojik
aktivitelere sahip oldugu da bilinmektedir. 21. yilizyilda kiiresel iklim degisikligi ve
antropojenik kaynakli tehditler nedeniyle endemik ve tibbi agidan 6neme sahip olan bitkilerin
nesilleri daha fazla tehlike altinda kalabilmektedir. Geleneksel olarak yetistirilen endemik,
aromatik ve tibbi bitkilerde sekonder metabolit/lerin istenilen kalite ve miktarda
iiretilememesi 6zellikle endemik ve tehlike altindaki bitkilerin gen kaynaklarinin korunmasi
icin de biiylik tehlike arz etmektedir. Mikrogogaltim sistemleri c¢evresel kosullarla
sinirlandirilmadan sekonder metabolitlerin elde edilmesinde yeterli bitkisel hammadde
iiretimine olanak saglamakta olup ayni zamanda endemik ve tehlike altindaki bitki tiirlerinin
gen kaynaklariin in vitro ex-situ koruma teknigiyle korunmasina da aracilik etmektedir. Bu
derlemede endemik Salvia tiirlerinde simdiye kadar yapilmis olan in vitro koruma c¢alismalari
irdelenerek bitki doku kiiltiirii tekniklerinden biri olan mikrogogaltim tekniginin kullanimi ve
yararlar1 degerlendirilmistir.

Anahtar kelimeler: Adagayi, Doku kiiltiirii, /n vitro koruma

ABSTRACT

Genus Salvia is the largest genus among the members of Lamiaceae family, with more than
900 species. These species have been used as herbal medicine globally since ancient times.
Several secondary metabolites like; phenolic compounds, terpenoids and essential oils have
been isolated from different taxa of this genus. The active ingredients in different taxa of this
genus are used as effective antiseptics and anti-inflammatory drugs in traditional medicine, as
these drugs have several biological activities, including antimicrobial and as antioxidants. The
global climate change and anthropogenic threats faced by us today are endangering the
generations of endemic and medically important plants. The inability to produce the
secondary metabolite/s with desired quality and in desired quantity in traditionally grown
endemic, aromatic and medicinal plants poses a great threat for the protection of gene
resources of endemic and endangered plants. Micropropagation systems allow the production
of sufficient plant raw materials to obtain secondary metabolites without being limited by
environmental conditions, and also mediate the protection of gene resources of endemic and
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endangered plant species with in vitro ex-situ conservation technique. In this review, in vitro
conservation studies undertaken so far on endemic Salvia species are discussed; the use and
advantages of the micropropagation technique; one of the plant tissue culture techniques has
been evaluated.

Keywords: Conservation, In vitro, Sage, Tissue culture

1. GIRIS

Lamiaceae familyasinin en biiyiik cinsi olan Salvia L. (Adagay1) diinyanin ¢esitli bolgelerinde
yayilis gostermekte olup 900’den fazla tiir igermektedir (Jash vd., 2016). Cinsin iiyeleri
genellikle 30-150 cm boyunda otsu veya farkli formlarda olabilmektedir. Bu cinsi dahil
taksonlar ¢ok yillik, nadiren iki yillik ve c¢esitli renklerde cekici gigekleriyle bilinmektedir.
Salvia kelimesi saglhigina kavusturmak/kurtarmak anlamina gelen Latince “’salvare’’ fiilinden
tiiremis olup Latince atasozli “Cur moriatur homo, ciu calvia in horto” (Bahgesinde adagay1
olan bir insan neden 6lsiin ki?) ilgili cinsin uzun yillardir tibbi bitki olarak kullanildigin
simgelemektedir (Kintzios, 2003; Jash vd., 2016). Bu cinse dahil tiirler antik ¢aglardan
giinlimiize kadar soguk algmligi, bronsit, tiiberkiiloz, kanama ve menstrual bozukluklar gibi
rahatsizliklarin tedavisinde kullanilmaktadir. Ayrica altmistan fazla rahatsizlig1 tedavi etmek
icin cinse ait farkli tiirlerinin kullanildigi belirtilmistir (Zhang vd., 2017; Kintzios, 2003).
Cinse ait tiirlerinin ihtiva ettigi sekonder metabolitler nedeniyle ¢esitli norodejeneratif
hastaliklarin yani sira enflamatuar ve enfeksiyon hastaliklarinda ndroprotektif ajanlar olarak
kullanildig1 da bilinmektedir (Topgu vd., 2013). Ayrica hos kokuya sahip olan esansiyel
yaglar1 sayesinde kozmetik sanayiinde ve ilgili esansiyel yaglarinin antioksidan 6zellikleriyle
gidalarin raf 6mriinlin uzatilmasinda da kullanilmaktadir (Fu vd., 2013).

2. MIKROCOGALTIM

Tibbi bitkiler sahip olduklar1 biyoaktif bilesikler nedeniyle insanlar tarafindan genellikle
bulundugu dogal yayilis alanlarindan toplama yontemiyle temin edilmektedir (Ozturk vd.,
2017). Salvia cinsinin de igerisinde yer aldig1 endemik ve degerli tibbi bitkiler ¢esitli biyotik
ve abiyotik etmenlerden dolay1 zarar gormekte olup nesilleri tehlike altina girebilmektedir
(Ozturk vd., 2011). Tibbi bitki yetistiriciliginde ve endemik tiirlerin korunmasinda ¢esitli
sorunlarla karsilasilabilmekte ve bu sorunlarin ¢oziimiinde son yillarda bilim insanlari
tarafindan biyoteknolojik tekniklerin kullanilmasi daha ¢ok tercih edilmektedir (Hakeem vd.,
2017). Doku kiiltiirii yontemleri, mikrogogaltim, in vitro koruma protokolleri, propogasyonu
yapilmis fidelerin karakterizasyonu ve dokiimantasyonu in vitro ex-situ koruma
caligmalarinda en cok tercih edilen biyoteknolojik yaklagimlar arasinda yer almaktadir
(Ozturk vd., 2019a). Salvia cinsinin ihtiva ettigi endemik ve tibbi bitki tiirlerinin de
biyoteknolojik yontemlerden biri olan mikrogogaltim teknigi ile ex-situ korunmasi
saglanabilmektedir.

Mikrogogaltim bir bitkiden aliman kisimlardan (eksplant) genetik olarak birbirinin ayni yeni
bitkilerin aseptik kosullarda iiretilmesi yontemidir. Mikrogogaltim yonteminde kullanilan
eksplantlar genellikle yaprak, nodal segmentler, aksiller tomurcuk/apikal siirglinler ve
adventif siirgiinlerdir. /n vitro kiiltiir yontemlerinde istenilen diizeyde biiyiime ve gelisme
saglanabilmesi i¢in bitki biiyiime diizenleyicilerinin (BBD) kullanilan besi ortamlarina
eklenmesi gerekmektedir. Besi ortamina eklenen BBD’lerin ¢esitliligi ve konsantrasyonunun,
mikrogogaltim (direkt ve/veya indirekt organogenez ve somatik embriyogenez), kallus kiiltiirii
ve diger kiiltiir ¢esitleri i¢in olduk¢a dnemli oldugu ifade edilmistir (Surgun Acar vd., 2017).
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3. SALVIA TURLERINDE YAPILAN MIiKROCOGALTIM CALISMALARI ve
ENDEMIK TURLERIN /N VITRO KORUNMASI
Son zamanlarda, in vitro bitki rejenerasyon teknikleri veya biyoteknolojik uygulamalar
alternatif bir teknik olarak kullanilmakta olup, nadir (Holobiuc vd., 2009), tehlike altindaki
(Rajasekharan vd., 2009) ve biyogesitlilik acisindan 6neme sahip endemik tibbi bitkilerin
(Sarasan vd., 2006) korunmasinda olduk¢a yararli olduklar1 ifade edilmistir. Sa/via tiirlerinin
germplazm ¢esitliligi, endemik ve tehlike altindaki tiirlerinin korunmasi igin oldukca
onemlidir ve elde edilen bitki materyalleri ile gelecekte yapilacak arastirmalar i¢in tekdiizey
yapidaki fideler saglanmis olacaktir.
Tablo 3.1.’de gesitli Salvia tlirlerinde yapilan mikrogogaltim ve Tablo 3.2°de Endemik Salvia
tiirlerinde yapilan in vitro koruma ¢alismalarina 6rnekler verilmistir.
Tablo 3.1. Salvia Tiirlerinde Yapilan Mikrogogaltim Calismalari

Mikrocogaltim Calismas1 | Calismada Cahsmada Kullanilan | Referans
Yapilan Tiir Kullamlan Besi | Eksplant
Ortam
S. santolinifolia MS Nodal yapilar Jan ve Khatoon, 2014
S. broussonetii MS Aksiller siirgiinler Mederos-Molina, 2006
S. officinalis MS Nodal yapilar, | Petrova vd., 2015; Al-
Yapraklar, Aksiller | Dabagh vd., 2020; Irina,
siirgiinler 2008; Jafari vd., 2017
S.greggii MS Serada yetistirilen | Frett, 1987
bitkilerin aksiller
stirgiinleri
S. miltiorrhiza MS Yapraklar Liuvd., 2018
S. leriifolia MS Apikal siirgiinler Jami ve Modarres, 2018
S. hispanica MS Nodal yapilar Yadav vd., 2019
S. bulleyana MS Stirgiin yapilari Grzegorczyk-Karolak
vd., 2021
S. viridis MS Stirgilin yapilar Grzegorczyk-Karolak
vd., 2020
S. plebeia MS Nodal yapilar ve | Wuvd., 2021
hipokotil
S. chamaedroyides MS Aksiller  ve  apikal | Mascarello vd., 2006
siirgiinler
S. przewalski MS Yapraklar ve siirglin | Skala vd., 2007
yapilart
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Tablo 3.2. Endemik Salvia Tiirlerinde Yapilan In Vitro Koruma Calismalari

In vitro Ex-situ Koruma Tiiriin Endemizm Calismada Referans
Calismas1 Yapilan Tiir Durumu Kullanilan Eksplant
S. albimaculata Endemik Aksiller ve apikal | Uyanik, 2017
stirgiinler
S. chrysophylla Endemik Aksiller ve apikal | Uyanik, 2017
stirgiinler
S. euphratica var. euphratica Endemik Aksiller ve apikal | Uyanik, 2017
stirglinler
S. nydeggeri Endemik Apikal siirgiinler Uyanik, 2017
Salvia valentina Endemik Apikal siirgiinler ve | Cuenca ve Amo-
nodal yapilar Marco, 2000
Salvia Endemik Apikal siirgiinler ve | Cuenca ve Amo-
blancoana subsp. mariolensis nodal yapilar Marco, 2000
S. africana-lutea Endemik Hipokotil ve kotileden | Makunga ve Van
Staden, 2008
S. guaranitica Endemik Nodal yapilar Echeverrigaray
vd., 2010
S. leriifolia Endemik Embriyo Modarres vd.,
2012
S. sclarea Endemik Aksiller ve apikal | Ghanbar vd.,
stirglinler, nodal | 2016
yapilar Erisen vd., 2020
S. canariensis Endemik Govde ve petiol Mederos-Molina,

2004

Sekil 3.1.°de In vitro propagasyonu ve ex-situ korumasi yapilmis cesitli tehlike

kategorilerindeki Salvia tiirleri.
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Sekil 3.1 In vitro gogaltini yapilmis tehlike altindaki bazi endemik Salvia tiirleri (Uyanik,
2017; Ghanbar vd., 2016;)
a: 8. albimaculata, b: S. chrysophylla, c: S. chrysophylla d: S. nydeggeri e: S. sclarea

4. SONUC

21. ylizyilda ¢evre sorunlari, iklim degisiklikleri, diinyanin genetik mirasi, kitlesel yok olma
ile ilgili endiseler tiim diinya giderek artmaktadir. Ilgili durumlara bagl olarak insanoglu
endemik bitki tiirlerinin ve diger tiirlerinin sahip oldugu benzersiz genetik materyallerin
Ooneminin ve onlar1 koruma ihtiyacinin daha fazla farkina varmaktadir (Ozturk vd., 2011,
2017, 2020; Ozturk ve Hakeem, 2018, 2019b,c). Bu farkindaligin endemik bitki tiirlerinin
korunmasimi desteklemek icin mevcut kaynaklarin genislemesine ve gelistirilmesine neden
olacagi disiiniilmektedir. Yeni teknolojiler ile etkili mikrogogaltim protokollerinin
gelistirilmesinin yani sira in-situ ve ex-situ koruma stratejilerinin birbirlerine entegre olmasini
da yiiksek oranda kolaylastiracagi ve hizlandiracag: diistintilmektedir (Coelho vd., 2020).
In-situ ve ex-situ koruma stratejileri, etkili koruma programlari olusturmak icin en ¢ok
kullanilan ve bitki cesitliliginin korunmasi icin iyi bilinen teknolojilerdir. /n vitro kiiltiirlerin
olusturulmasi bitki biyocesitliliginin ex-situ korumasinda yararli yontemlerden biridir. Bitki
biyoteknolojisinin gelisimi (6zellikle in vitro kiiltiir ile ilgili gelismeler) ve bu gelismelerden
elde edilen propagasyon protokollerinin birka¢ binden fazla bitki tiirline adaptasyonu bitki
biyogesitliliginin ydnetimini ve korunmasii saglamak ve iyilestirmek i¢in gii¢lii araglar
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saglamistir (Gonzalez-Arnao vd., 2014). Bitki koruma biyoteknolojisi bitki genetik
kaynaklarinin korunmasini saglamakla birlikte biyocesitliligin yonetimini ve stirdiiriilebilir
kullanimini da saglamaktadir (Coelho vd., 2020).

In vitro ex-situ koruma yontemi geleneksel yontemlerle veya giiclii dormansiye sahip olma
ozellikleriyle (Tiirker and Tiirkyillmaz Unal, 2021) ¢ogaltilmas1 zor olan tehdit altindaki ve
nesli tilkkenmekte olan bitki tlirlerinin korunmasinda biiyiik avantajlar saglamaktadir (Coelho
vd., 2020). llgili teknigin diger bir avantaji ise baslangic materyali olarak az/kiigiik
miktarlarda eksplantlarin kullanilmasiyla dogal yayilis alanlarinda ¢ok az sayida olan
bitkilerin ¢ogaltilmasina ve populasyonlarinin korunmasina olanak saglamaktir (Engelmann,
2011). In vitro ex-situ koruma yéntemi ile yetistirilmis bireyler kullanilarak yabani bitki
popiilasyonlarinin giiclendirilmesi ve dogal yayilis alanlarina entegre edilmesi ile tehdit
altindaki tilirlerin veya popiilasyonlarin yok olma riskinin azaltilmasinda etkili olunacagi
diistiniilmektedir.

Siphonochilus aethiopicus (Ngwenya vd., 2010), Celastrus paniculatus (Senapati vd., 2013)
and Thymus persicus (Bakhtiar vd., 2014) gibi nesli tehlikede olan farkli tibbi bitkiler i¢in in
vitro mikrocogaltim protokolleri olusturulmustur. Salvia cinsini de iceren Lamiaceae
familyasiin diger tiyeleri i¢in de in vitro ¢ogaltma yontemleri gelistirilmistir. Lavandula
(Dias vd., 2002), Salvia (Bassolino vd., 2015) ve Thymus (Marco-Medina ve Casas, 2015)
cinsleri in vitro koruma ¢aligmalarinda bilim insanlar1 tarafindan ¢okga tercih edilmektedir.
Bu calismada Salvia cinsi lizerinde gergeklestirilen in vitro ex-situ koruma ve mikrogogaltim
aragtirmalart ile ilgili mevcut durumun degerlendirilmesine odaklanilmistir. /n vitro koruma
tekniklerindeki gelismeler giivenilir protokollerin olusturulmasi ve bitki biyogesitliliginin ex-
situ korunmasini iyilestirmek i¢in yararl yaklagimlar saglamaktadir. Salvia cinsinde in vitro
kiiltiir caligmalar1 mikrogogaltim, sekonder metabolitlerin iiretimi ve/veya arttirlmasi,
endemik ve tehlike altindaki tiirlerin ex-situ korunmasi i¢in kullanilmaktadir. Neslin tehlike
altina girmesi veya neslin tiikenme baskilarinin artmasina bagli olarak Sal/via cinsinde ve
diger bitki tiirlerinde oncelikli tiirlerin belirlenmesi, in vitro yontemler de dahil olmak iizere
mevcut tiim araglar kullanilarak entegre koruma onlemlerinin alinmasi bitki ¢esitliliginin
stirdiiriilebilir olmasina 6nemli katkilar saglayacaktir.
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OZET

Propolis, arilarin kavak ve koni tasiyan agaglarin tomurcuklarindan topladigi, ar tiikiiriigii ve
balmumundan irettikleri re¢ineli bir maddedir. Propolis, saf haliyle nadiren bulunur.
Genellikle kovanlardan elde edilir ve ar1 {riinleri igerir. Yapilan arastirmalar, propoliste
300°den fazla bilesik oldugunu gostermektedir. Bu bilesiklerin ¢ogu polifenol formlardadir.
Polifenoller, oraganizmada hastalik ve hasarla savasan antioksidanlardir. Spesifik olarak
propolis, flavonoidler adi verilen polifenolleri icerir. Flavonoidler, bitkilerde bir koruma sekli
olarak iiretilir. Bir antioksidan sinifi olan flavonoidler agisindan zengin olan propolis, bazi
saglik sorunlari i¢in dogal bir tedavi yontemi olarak uzun bir kullanim ge¢misine sahiptir.
Aragtirmalar propolisin antimikrobiyal, antienflamatuvar, antioksidan, mantar Onleyici,
antiviral, timor Onleyici, peptik iilser hastaligini tedavi edici nitelikler dahil olmak iizere
bircok iyilestirici 6zelligi oldugunu gostermektedir. Ayrica propolisin toplandigi cografik
lokasyonun biyolojik etkileri agisindan 6nemi oldugunu ve farkli bolgelerdeki propolis
ekstraktlarinin zaman zaman ¢aligilmasi gerektigini gostermistir.

Bu ylizden bu calismada, Karadeniz bolgesinden toplanan 3 farkli propolis 6rneginin bazi
gram pozitif ve gram negatif bakteri suslar1 lizerinde antimikrobiyal etkisi arastirilmistir.
Calisilan propolis drneklerimizden bir tanesi Rize Anzer yaylasi, 2 tanesi de Artvin (Artvin 1
ve Artvin 2 olarak isimlendirilmistir) bolgesinden elde edilmistir. Bu propolis drneklerinin
etanol ekstraktlar1 hazirlanmis ve 7 farkli bakteri susu Bacillus subtilis, Pseudomonas
aeruginosa, Micrococcus luteus, Salmonella enterica, Bacillus firmus, Staphylococcus
aureus, Escherichia coli lizerinde antimikrobiyal etkisi disk diflizyon yontemi kullanilarak
arastirilmistir.  Yapilan deney sonucunda Rize Anzer yaylasindan elde edilen propolis
ekstraktinin  Staphylococcus aureus ve Micrococcus luteus bakteri suslari lizerinde, Artvin
bolgesinden elde edilen Artvin 2 propolis ekstratinin ise Bacillus subtilis, Pseudomonas
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aeruginosa, Micrococcus luteus ve Staphylococcus aureus bakteri suslar1 iizerinde
antimikrobiyal etkisi oldugu goriilmiistiir.

Anahtar Kelimeler: Propolis ekstrakti, Rize, Artvin, antimikrobiyal
ABSTRACT

Propolis is a resinous substance that bees collect from the buds of poplar and cone-bearing
trees and produce from bee saliva and beeswax. Propolis is rarely found in its pure form. It is
usually obtained from hives and contains bee products. The studies show that there are more
than 300 compounds in propolis. Most of these compounds are in polyphenol forms.
Polyphenols are antioxidants that fight disease and cellular damage in the organism.
Specifically, propolis contains polyphenols called flavonoids. Flavonoids are produced in
plants as a form of protection. Rich in flavonoids which is a class of antioxidants, propolis has
a long history of use as a natural treatment for certain health problems.

Research shows that propolis possesses many healing properties, including antimicrobial,
anti-inflammatory, antioxidant, anti-fungal, antiviral, anti-tumor, therapeutic properties for
peptic ulcer disease. In addition, it has been shown that the geographical location where
propolis is collected is important in terms of its biological effects and that propolis extracts
from different regions should be studied from time to time.

Therefore, in this study, the antimicrobial effect of 3 different propolis samples, collected
from the Black Sea region, was investigated on some gram positive and gram negative
bacteria strains. One propolis samples was obtained from Rize Anzer plateau and 2 of them
were collected from Artvin (named Artvin 1 and Artvin 2). Ethanol extracts of these propolis
samples were prepared and its antimicrobial effect on 7 different bacterial strains, Bacillus
subtilis, Pseudomonas aeruginosa, Micrococcus luteus, Salmonella enterica, Bacillus firmus,
Staphylococcus aureus, Escherichia coli was investigated using disc diffusion method. As a
result, it was observed that the propolis extract obtained from Rize Anzer plateau had an
antimicrobial effect on Staphylococcus aureus and Micrococcus luteus and Artvin 2 propolis
extract had an antimicrobial effect on Bacillus subtilis, Pseudomonas aeruginosa,
Micrococcus luteus and Staphylococcus aureus bacterial strains.

Keywords: Propolis extract, Rize, Artvin, antimicrobial
GIRIS

Propolis (ar1 tutkali), bal arilarinin canli bitkilerden topladiklar1 ve kovanlarinin yapiminda ve
adaptasyonunda kullandiklar1 regineli bir iiriindiir (Bankova vd., 2000). Arilar propolisi
genellikle kovanlarini mikroorganizmalardan korumak, kovanlarda olusan hasarlar1 tamir
etmek, 1s1 ve nem izolasyonu saglamak ve larvalari igin aseptik alanlar olusturmak icin
kullanirlar.

Simdiye kadar propolisin bilesenleri olarak, basta polifenoller olmak iizere 300'den fazla
bilesik oldugu tamimlanmistir. Baslica polifenoller, fenolik asitler ve esterler, fenolik
aldehitler, ketonlar vb. ile birlikte flavonoidlerdir. Propolisteki diger bilesikler, magnezyum,
nikel, kalsiyum, demir ve ¢inko gibi zengin bir temel element kaynagi olan ugucu yaglar ve
aromatik asitler (% 5-10), mumlar (% 30-40), recineler, balzamlar ve polen taneleridir
(Dobrowolski vd., 1991; Ghisalberti vd., 1978).
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Propolis, geleneksel tipta yaygin olarak kullanilmaktadir (Mirzoeva vd., 1997). Propolis
orneklerinin antioksidan (Russo vd., 2002; Kalogeropoulos vd., 2009; Naggar vd., 2016;
Ozdal vd., 2019), anti-inflamatuvar (Araujo vd., 2012), antibakteriyel (Togan vd., 2015;
Przybytek ve Karpinski, 2019; Almuhayawi, 2020), antiviral (Schnitzler vd., 2010; Kwon vd.,
2020), antifungal (Moghim vd., 2015; Siqueira vd., 2015) ve antitumor (Sawicka vd., 2012;
Patel, 2016) aktivitelerini rapor eden ¢ok sayida ¢calisma mevcuttur.

Propolisin gesitli bakteri suslarina karsi in vitro aktivitesi rapor edilmistir (Ghisalberti, 1979;
Dimov vd., 1991; Dobrowolski vd., 1991; Kujumgiev vd., 1993; Langoni vd., 1994; Woisky
vd., 1994). Ayrica propolisin kokenine gore antimikrobiyal aktivitede farkliliklar oldugu
yapilan ¢aligmalarla gosterilmistir (Hegazi vd., 2000; Hegazi ve El Hady 2001).

MALZEME VE YONTEM
Propolis ornekleri

Calismada kullanilan propolis 6rneklerinden bir tanesi Rize Anzer yaylasi, 2 tanesi de Artvin
(Artvin 1 ve Artvin 2 olarak isimlendirilmistir) bolgesinden elde edilmistir.

Ekstraktlarin hazirlanmasi

Ham propolis oOrnekleri kiiciik pargalara ayrildiktan sonra 24 saat liyofilizatorde
kurutulmustur. Her 6rnekten 2 gram tartilarak, 40 ml %80’lik etanol icerisinde ¢oziilmiis ve 2
giin oda sicakliginda calkalamali inkiibatorde c¢alkalanmigtir. Propolis Ornekleri, 0.22
mikronluk filtreden gecirilmistir. Elde edilen ekstraktlar -80°C’de gece boyunca
bekletilmistir. Ertesi giin dondurulmus olan 6rnekler alinmis ve liyofilizatérde kurutulmaya
birakilmistir. Igerisinde bulunan ¢oziiciisii tamamen ucurulduktan sonra ekstraktlar
liyofilizatérden alinmig ve Olclimii yapilarak toplam elde edilen ekstrakt miktar1 tayin
edilmistir. Kurutulmus ekstraktlar, etiketli steril falkonlarda -20°C’de saklanmustir.

Mikroorganizmalar

Calismada 7 farkli bakteri susu; 3 adet gram negatif Escherichia coli, Pseudomonas
aeruginosa, Salmonella enterica, 4 adet gram pozitif Bacillus subtilis, Micrococcus luteus,
Bacillus firmus, Staphylococcus aureus suslar1 kullanilmistir.

Disk difiizyon deneyi

Bakteri suslarinin stoklar1 -80°C’den alinarak Luria Bertani (LB)-agar besi ortamina tek
koloni ekim yapilmig ve 37°C’de gece boyunca inkiibasyona birakilmistir. Biiyiliyen
hiicrelerden tek koloniye dokunularak LB sivi besi ortamina ekim yapilmis ve ¢alkalamali
inkiibatorde 37°C’de gece boyunca biiyltiilmiistiir. Biiyliyen bakteri suslarinin McFarland
degerleri 0.5 (1.5x10® CFU/ml) olacak sekilde ayarlanmustir.

Kurutulmus propolis ekstraktlar1 %80 etanol icerisinde 100 mg/mL’lik nihai konsantrasyona
kadar c¢oziilmiistiir. Ardindan ekstraktlar 0.45 mm’lik bir membran filtreden siiziilerek
sterilize edilmistir. 6 mm capindaki bos sterilize edilmis antibiyotik disklerinin her birine 100
mg/mL konsantrasyondan 20 pL ekstrakt (2 mg/disk) emdirilmistir.

Disk difiizyon deneyi i¢in hazirlanmis olan Top Agar’dan 3 ml alinmis ve iizerine McFarland
degeri 0.5 (1.5x10® CFU/ml) olan bakteri hiicresinden 150 ul inokiile edilmistir. Hazirlanan
karistm homojen hale getirildikten sonra LB besi ortaminin iizerine eklenmistir. Ekstrakt
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iceren diskler bakteri ekimi yapilan agar plakalarina yerlestirilmis ve gece boyunca 37°C’de
inkiibe edilmistir. Disklerin etrafindaki inhibisyon bdlgeleri milimetre cinsinden dlglilmiistiir.

BULGULAR

Propolis ekstraktlarinin gram pozitif ve gram negatif bakteri suslarina karsi antimikrobiyal
aktivite sonuglart Sekil 1 ve Tablo 1°de verilmistir.

Bacillus subtilis

Artvin 1 Artvin 2

Pseudomonas aeruginosa
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Bacillus firmus

Anzer Artvin 1 Artvin 2

Staphylococcus aureus

Artvin 1 Artvin 2

Micrococcus luteus

s

- NSl

Artvin1 Artvin 2

Escherichia coli
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Salmonella enterica

Artvin 1 Artvin 2

Anzer Artvin 1 Artvin 2

Sekil 1. Propolis ekstraktlarinin bakteri suslar iizerinde antimikrobiyal etkisi

Sekilde 3 farkli propolis ekstraktinin 7 farkli bakteri susu iizerinde 24 saat sonundaki antimikrobiyal
etkisi petriler tizerinde gosterilmistir. Her bir bakteri susu i¢in petrilerin {ist kismindan ve i¢ kismindan
cekilmis fotograflar verilmistir.

Anzer bolgesinden elde edilen propolis ekstraktinin antimikrobiyal deney sonucunda gram
negatif bakteri susu Pseudomonas aeruginosa, gram pozitif bakteri suglari olan
Staphylococcus aureus ve Micrococcus luteus tizerinde etkili oldugu goriilmiistiir. Bu propolis
ekstraktinin gram negatif bakteri suslar1 Escherichia coli, Salmonella enterica ve gram pozitif
bakteri suslar1 Bacillus subtilis ve Bacillus firmus lizerinde antimikrobiyal etkisi olmadigi
gorilmiistiir.

Artvin bolgesinden elde edilen Artvin 1 propolis ekstraktinin disk difiizyon deney sonucunda
gram negatif ve gram pozitif bakteri suslar1 ilizerinde antimikrobiyal etkisi olmadigi
gorilmistir.

Artvin bolgesinden elde edilen Artvin 2 propolis ekstraktinin deney sonucunda gram negatif
bakteri susu Pseudomonas aeruginosa, gram pozitif bakteri suslar1 olan Bacillus subtilis,
Staphylococcus aureus ve Micrococcus luteus iizerinde antimikrobiyal etkiye sahip oldugu
gorilmistiir. Artvin 2 propolis ekstraktinin gram negatif bakteri suslar1 Escherichia coli,
Salmonella enterica ve gram pozitif bakteri susu Bacillus firmus lizerinde etkili olmadigi
gozlemlenmistir.

Propolis ekstraktlarinin bakteri suslar1 {izerindeki antimikrobiyal etkisi sonucu olusan
inhibisyon bolgeleri Tablo 1’°de verilmistir.
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Tablo 1. Disk difiizyon yontemi ile propolis ekstraktlarinin in vitro antimikrobiyal aktivitesi

Bakteri susu/ ‘ Anzer ) Artvin 1 ) Artvin 2
Propolis ekstrakti (Inhibisyon bélgeleri (mm)) (Inhibisyon bélgeleri (mm)) (Inhibisyon bélgeleri (mm))
Bacillus subtilis - - 8
Bacillus firmus - - -
Pseudomonas aeruginosa 8 - 10
Staphylococcus aureus 10 - 10
Micrococcus luteus 8 - 10

Escherichia coli

Salmonella enterica

Etanol (Kontrol)

- Inhibisyon bolgesi yok

SONUC

Sonug olarak, bu ¢alisma 3 farkli bolgeden elde edilmis Anzer, Artvin 1 ve Artvin 2 propolis
ekstraktlarinin farkli bakteri suslar1 tlizerindeki antimikrobiyal aktivitelerini sunmaktadir.
Propolisin toplandig1 cografik lokasyonun biyolojik etkileri acisindan oOnemli oldugu
bilinmektedir. Cografik lokasyon farkliliklar1 propolisin igeriginde bulunan bilesiklerin ve
bilesik miktarlarinin da farkliliga neden olmaktadir. Bu da farkli bolgelerden elde edilen
propolislerin bakteriler {iizerindeki antimikrobiyal etkilerinde ayni olmayan sonuclari
gostermektedir. Bu sebepten dolayi, bu faaliyetlerden sorumlu olan biyoaktif bilesiklerin
netlestirilmesi i¢in daha ileri ¢alismalara ihtiyag¢ vardir.

TESEKKUR

Finansal desteklerinden dolay1 Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu’na
(TUBITAK 1187584 ve 119Z080 numarali proje) tesekkiir ederiz.
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OZET

Diinya niifusunun artmasi, sanayilesmenin biiyiimesi ve teknolojinin gelismesinden dolay1
kiiresel enerji talebi hizli bir sekilde artmaktadir. Artan enerji talebini ¢evreye duyarl ve
giivenli bir sekilde karsilamak zorunluluk haline gelmistir. Yiiksek gii¢ yogunlugu, yiiksek
enerji doniistiirme verimliligi, diisiik emisyon oranlari, yakit esnekligi gibi 6zellikleriyle yakit
hiicreleri biiytik ilgi gdrmektedir.

Bu calismada, EES programinda metan yakiti kullanan bir kati oksit yakit pili (KOYP)
sistemi i¢in matematiksel bir model olusturulmustur. KOYP sistem performansi iizerinde
karar degiskenleri olarak seg¢ilen akim yogunlugu, operasyon sicakligi, yakit kullanim oran,
hava kullanim orani, buhar-karbon orani ve basing orani parametrelerinin etkileri teorik olarak
incelenmistir. Sistem performansi, karar degiskenleri degisimleriyle, hiicre voltaji ve voltaj
kayiplarini, reaktan molar debilerini, sistemin net giicii ve sistem bilesenleri tarafindan ¢ekilen
giicleri, sistem bilesenlerindeki ekserji yikimlarini, sistemin enerji ve ekserji verimlerini
izlemek suretiyle degerlendirilmistir. Genetik algoritma metodu kullanilarak KOYP
sisteminin tek amacgli ekserjetik optimizasyonu yapilmis ve sistemden salinan atik 1silarin
faydal1 ise donilisme potansiyelleri belirlenmistir.

KOYP sisteminden optimum calisma kosullarinda 297.7 kW net bir giic elde edilmis ve
birinci yasa verimliligi %56.3 ve ikinci yasa verimliligi %54.2 olarak belirlenmistir. Optimum
noktada egzoz gazlarindan 114.4 °C sicaklikta 231.2 kW atik 1s1 salinmistir. Bu atik 1sinin
maksimum 115.4 kW’1 faydali ise doniisebilme potansiyeline sahip oldugu goriilmiistiir.
Yiiksek enerji igerigine sahip egzoz gazlarit KOYP ile kombine edilebilecek c¢esitli 1sitma,
sogutma ve gii¢ liretim sistemlerinde degerlendirilebilir. Ancak kombine edilecek sistemler
belirlenirken atik 1s1 kalitesinin g6z oniinde bulundurulmasi ve bu dogrultuda tercih yapilmasi
biiylik 6nem arz etmektedir.

Anahtar Kelimeler: Ekserjetik optimizasyon, kat1 oksit yakit pili, atik 1s1, temiz enerji

Not: Bu calisma, birinci yazarin ikinci yazar danismanliginda yapmakta oldugu doktora tez
caligmasindan tiretilmistir.
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ABSTRACT

Global energy demand is rapidly increasing due to increase in world population, growth of
industrialization and development of technology. It has become a necessity to meet the
increasing demand in an environmentally friendly and safe manner. Fuel cells attract great
attention with their features such as high power density, high energy conversion efficiency,
low emission rates and fuel flexibility.

In this study, a mathematical model was created for solid oxide fuel cell (SOFC) system using
methane fuel in EES program. The effects of current density, operating temperature, fuel and
air usage ratio, vapor-carbon and pressure ratio parameters selected as decision variables on
SOFC system performance were investigated theoretically. System performance was
evaluated by monitoring cell voltage and voltage losses, reactant molar flow rates, net power
of the system and power drawn by the system components, exergy destruction in the system
components, energy and exergy efficiencies of the system, with the changes in the decision
variables. Single-purpose exergetic optimization of the SOFC system was carried out by using
the genetic algorithm method and the potentials of converting the waste heat released from the
system into useful work were determined.

A net power of 297.7 kW was obtained from the SOFC under optimum operating conditions
and first and second law efficiency was determined, as 56.3% and 54.2%, respectively. In
optimum point, 231.2 kW of waste heat was released from exhaust gases at 114.4 °C. It has
been observed that a maximum of 115.4 kW of this waste heat has potential to be converted
into useful work. Exhaust gases with high energy content can be evaluated in various CCHP
generation systems that can be combined with SOFC. However, when determining the
systems to be combined, it is of great importance to consider quality of the waste heat and to
make a choice accordingly.

Keywords: Exergetic optimization, solid oxide fuel cell, waste heat, clean energy

Note: This study was produced from the doctoral thesis of the first author under the
supervision of the second author.

1. GIRIS

Diinya niifusunun artmasi, sanayilesmenin biiyiimesi ve teknolojinin gelismesinden dolay1
kiiresel enerji talebi hizli bir sekilde artmaktadir. Ayni1 zamanda enerji liretim siireglerinden
yayilan kirletici emisyonlar ¢evreye goz ardi edilemez Olcilide tehdit olusturmaktadir. Artan
enerji talebini ¢evreye duyarli ve giivenli bir sekilde karsilamak zorunluluk haline gelmistir.
Yiiksek giic yogunlugu, yiiksek enerji doniistiirme verimliligi, diisiik emisyon oranlari, yakit
esnekligi gibi oOzellikleriyle yakit hiicreleri biiyilik ilgi gérmektedir. Bu kapsamda, fosil
yakitlarin giderek tiikenmesi, ¢evre kirliligi ve kiiresel 1sinma gibi sorunlar da gdz Oniine
alindiginda, Kat1 Oksit Yakit Pili (KOYP) sistemleri gibi verimli enerji sistemlerinin
kullanilmas1 daha énemli hale gelmektedir. KOYP sistemleri hidrokarbon ve fosil yakitlart
kullanarak yiiksek verimlilikte enerji saglayabilen, umut verici alternatif enerji
kaynaklarindan biridir. Ayn1 zamanda KOYP teknolojisi, ihmal edilebilir miktarda kirlilikle
elektrik enerjisi iireten ¢evre dostu bir enerji doniistiirme yontemidir [1]. Ayrica kojenerasyon,
trijenerasyon ve hibrit uygulamalar i¢in yliksek sicaklikta egzoz gazi kullanma potansiyeli
gibi Ozellikleri sayesinde geleneksel gii¢ tiretim sistemlerine gore g¢esitli avantajlar
sunmaktadir [2].
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Bir yakit hiicresinde gaz kanallar1 aracilifiyla bir dizi kiitle, momentum ve enerji aktarimi
gerceklesmektedir. Hiicre performansini belirlemede bu aktarim siiregleri ve elektrokimyasal
reaksiyonlar cok dnemli rol oynamaktadir. Bir yakit pili icerisinde membran elektrot diizenegi
yoluyla elektrokimyasal reaksiyonlar sonucunda elektrik akimi meydana gelmektedir. Genel
olarak, KOYP 600 °C ile 1000 °C civarinda yiiksek bir sicaklikta ¢calisarak yiiksek dereceli
atik 1s1 Uretmektedir. Yiksek sicaklikta ¢alisma kosullarina sahip bir yakit hiicresi, yiiksek
verim ve yakit esnekligi saglar, katalizor olarak platin, rodyum ve diger degerli metallere
bagimlilik duymaz. Bunun nedeni, sicaklik arttikca malzemeler arasindaki kimyasal baglarin
daha hizli kirilmasidir [3]. Ayrica, KOYP diger yakit hiicrelerine kiyasla diisiik maliyet, uzun
teorik Omiir, diisiik bakim maliyeti gibi avantajlara sahip olan malzemelerden olugmaktadir
[4]. KOYP, katot, anot ve kati elektrolitten olusan bir yapidir. Anot malzemesi olarak
genellikle zirkonya (YZS) ve nikel (Ni) kullanilirken, katot materyali olarak stronsiyum
katkili lantan manganit (La0.84Sr0.16) yaygin olarak kullanilmaktadir. Kati elektrolit ise
genellikle itriyumla stabilize edilmis zirkonyadir. Katot katalizoriinlin etkisi altinda oksijen
molekiili oksijen iyonlarina indirgenmektedir. Oksijen iyonlar1 elektrolit yoluyla anoda
ulagarak su ve elektron olusturmak i¢in hidrojen ile reaksiyona girmektedir [5].

Bu calismada, metan yakiti kullanan bir KOYP sisteminin EES (Engineering Equation
Solver) programinda matematiksel bir modeli olusturulmustur. Karar degiskenleri olarak
belirlenen akim yogunlugu, operasyon sicakligi, yakit kullanim orani, hava kullanim orant,
buhar-karbon oran1 ve basing orani parametrelerinin KOYP sistem performansi iizerindeki
etkilerinin aragtirilmasi, ekserjetik optimizasyon ile optimum c¢alisma sartlarmin tespit
edilmesi ve sistemden kurtarilabilir atik 1s1 potansiyelinin belirlenmesi amaglanmustir.

2. MATERYAL VE METOD
2.1. Kat1 Oksit Yakit Hiicresi (KOYP) Elektrokimyasal Modeli

Bir KOYP sisteminin, yakit olarak ayn1 anda H, ve CO kullanmasi bu sistemin 6énemli bir
ozelligidir. Yakit hiicresi i¢indeki dogrudan dahili reformasyon yoluyla, CO ve CHy4 bir yakit
karigimi olarak ortaya ¢ikar. Dahili reformerde meydana gelen reaksiyonlar endotermiktir ve
ihtiya¢ duyulan 1s1 yakit hiicresinden alinmaktadir. Dahili reformerin kullanilmasi, yakit
hiicresinin bir sogutma sistemine bagimliligini azaltmaktadir. Dahili reformerde asagidaki
kimyasal reaksiyonlar sirasiyla meydana gelmektedir [6]:

CH, + H,0 — CO + 3H, (Reform Reaksiyonu) (D
CO + H,0 - CO, + H, (Kayma Reaksiyonu) (2)
Sekil 2.1.°de gosterilen metan yakitli bir KOYP sitemi i¢in Denklem (1) CHs2>H;
dontisimiindeki buhar reformunu ifade etmektedir. Denklem (2) ise su-gaz kayma

reaksiyonunu gostermektedir. Bu reaksiyonlardan elde edilen H,, yakit hiicresinde
elektrokimyasal reaksiyonla asagidaki iliskide kullanilir:

1
H, + 502 — H,0 (Elektrokimyasal Reaksiyon) 3
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Sekil 2.1. Metan yakit1 kullanan bir KOYP sistemi akis semast

Yakit hiicresinin anot ve katodunda meydana gelen kimyasal ve -elektrokimyasal
reaksiyonlarin mekanizmalar1 agagidaki denge denklemlerine dayanmaktadir [6]:

x, » [CHy + H,O0 - CO + 3H,] (Reform Reaksiyonu) (4)

¥y = [CO + H,0 - CO, + H,] (Kayma Reaksiyonu) (5)
1 . ;

z, = [Hy + 502 — H,0] (Elektrokimyasal Reaksiyon) (6)

X1, V1, Zy denklemler i¢cin molar doniisiim oranlaridir. Yakit kullanim faktorii ve hava kullanim
orani sirastyla su sekilde tanimlanabilir:

— (Yaklt)tﬁketilen — (Hz)tﬁketilen — Zy (7)
4 (Yaklt)saglanan (Hz)saglanan 3xr + Yr
Ua _ (Hava)tiiketilen _ (Oz)tiiketilen _ Zr/z (8)

B (Hava)saglanan B (Oz)saglanan B 1:102'3
(4), (5) ve (6) denklemlere kiitle dengeleri uygulanarak gazlarin molar akis hizlar1 su sekilde
belirlenebilir:

Ney,11 = Xr Ny,0,11 = Tsc -NcH,11 = 2.5x, Ny, 12 = 3% + Y — 2,

Nco12 = X% — Y Ncoyn2 =Y Nwy012 = Dpy011 — X — Y + 2 = 15X, — ¥y + 2,

Np,3 = 57 Np,4 =Np,3 — " Ny,3 =57 Np,3 N3 =Ng,3 + Ny, 3 €©))
2U, 2 21
Ny, 4 = Ny, 3 Ny =Np, 4+ Ny, 4 Ni; = Ny,0,11 T NcH,11

N1z = Ny, 12 + Ny,0,12 T Neo,12 + Neo,,12
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Denge sabitini ve mevcut iligkilerini sabit x, ve y; kullanarak hesaplayabiliriz. Kayma
reaksiyonu i¢in denge sabiti su sekilde yazilabilir:
Agg Vr- (3xr + - Zr)

InKg = — = ln[
s R. TFC,e (xr - Yr)- (1-5xr —Vr + Zr)

(10)

Burada R, Trc e, Ag? , sirasiyla evrensel gaz sabitini, KOYP ¢ikis sicakligini ve Gibbs Serbest
Enerjisini temsil etmektedir. Kayma reaksiyonu i¢in

Agg = gg,co2 +g.?,H2 _g_g,HZO_gg,CO (11)
yazabiliriz. Her bir {iriin i¢in Gibbs serbest enerjisi ise

gs = h —Trces’ (12)
olarak ifade edilir.

Ortaya ¢ikan akim 7 ve akim yogunlugu j sirastyla su sekilde ifade edilebilir:

1=j.A, (13)
.~ 2.F.z, (14)
] =

Burada A4,, F' ve Ngcsirasiyla aktif yiizey alanini, Faraday sabitini (96.485 C /[gmol]) ve hiicre
say1sini belirtir. KOYP y1gi tarafindan iiretilen giic Wgppc stack 0larak ifade edilebilir.

WSOFc,stack = Ngc- 1. Vsopc (15)

Burada Vgorc hiicre gerilimi olarak tanimlanir.
Vsorc = Vv =V (16)

Burada, Vyx Nernst voltajimi ve Vp {ii¢ ayr1 voltaj kaybinin (aktivasyon, ohmik ve
konsantrasyon) bilesimi olan toplam voltaj kaybini ifade eder. Toplam voltaj kayb: su sekilde
yazilabilir:

Vi =Vopm + Vo + Ve (17)
2.2. Omik, Aktivasyon ve Konsantrasyon Kayiplari

KOYP iletkenleri, omik polarizasyon olarak adlandirilan ve asir1 potansiyele neden olan sarj
akisina kars1 igsel bir dirence sahiptir. Omik polarizasyon, elektrolitin iyonik direncinden,
elektrotun elektrik direncinden, hiicre ara baglantisindan ve eslesen parcalar ile diger hiicre
bilesenleri arasindaki temas direncinden kaynaklanmaktadir. Malzeme iletkenligi,
gozenekliligi, malzeme kalinlig1 ve temas direnci gibi 6zellikler KOYP'ndeki omik kayiplari
etkileyen unsurlardir [7].
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Aktivasyon voltaj kayiplari, gozenekli elektrotlar boyunca reaktanlarin ve {riinlerin akisina
kars1 kiitle aktarim direnci nedeniyle olusmaktadir [8]. Aktivasyon kayiplari, elektrotlarda
meydana gelir ve hem hidrojen hem de oksijen iyonu olusturma reaksiyonlarmin aktivasyon
enerjisinin listesinden gelmek i¢in gereken minimum voltaj diisiikliigiiniin sonucudur [9].

Konsantrasyon voltaj kayiplari, reaktan ve tepkime iiriinlerinin diflizyonunun gozenekli
elektrotlar icinde gerceklestigi hiz ile ilgilidir. Elektrotlarin ince olmasi onemlidir ¢iinkii
iiriinlerin yayildig1 tabaka ne kadar ince olursa, hidrojen oksidasyonu o kadar hizli ve
hiicrenin akim yogunlugu o kadar yiiksek olmaktadir. Ayrica konsantrasyon kayiplari
acisindan elektrot kalinliginin alt sinir1, mevcut tiretim teknikleri ve mekanik biitiinliik biiyiik
onem tasimaktadir [9]. Konsantrasyon voltaj kaybi, reaktanlarin elektrokimyasal reaksiyon
yoluyla elektrotta hizla tiikketilmesi sonucunda konsantrasyon gradyanlarinin olusmasindan
kaynaklanmaktadir [10].

Nernst voltaj1 ve voltaj kayiplarinin hesaplamalar1 Tablo 2.1.'de verilmistir. Burada p, L, R,,
Joa Joe Deefrve Daeg, 1fadelert sirasiyla yalnizca bir hiicre bileseninin elektriksel direncini ve bu
hiicre bileseninin kalinligini, diren¢ temasini, anot degisim akim yogunlugunu, katot degisim
akim yogunlugunu, katot boyunca etkili gaz yayilimini ve anot boyunca etkili gaz yayilimini
belirtmektedir [6].

Tablo 2.1. Elektrokimyasal esitlikler [6,11-16].

TUR ESITLIK
Ag® R.Tgc, AH,,12 + [ Q0y,4
VN = — + ln
2.F  2.F Ah,012

Ph,012 _ Y012+ P12

a = =
H,0,12 Pros Pros
P Vi 12- P
Nernst Voltaji 12 = ;12,12 _ HZ;Z 12
ref ref
a _ P02,4 _ J’02,4-P4
03,4 Pref Pref
1
Ag® = gi,0 — 9i, — 390, 9° = h — Tpc s°

Vonm = (Rc + ZipiLi)-j

-1
10300
Pe = (3.34x104exp(— T ))

FC.e

1150 \ "
Pa = 9SX106/TFC,eexp(_ )
TFC,e

Omik Kayiplar -1
1200
Pc = 42x106/TFC,eexp(_ )
TFC,e
] 1100\ 7"
Pint = | 9-3x10 /TFC,eexp(_ T )
FC,e
Vo= Va,a + Va,c
_ R.Tpce . _1( J )
Aktivasyon Vaa =—F -(sink 2joa )
K 1 R.T, j
ayiplari y,, = FGe .(sinh‘l( ] >)
’ F 2joc
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Ve=Vea + Vo
R.T Py .j
Vea oe (1 <1+ ”2].)—1 (“L)
2F PHZO-]aS Jas
Konsantrasyon R.Trce J
Kayiplar1 Vee == AF n (1 B _)
cS
jas = 2.F. Py, Daesr/R-Trc.e- La

- P02,3

. Py
]CS = 4'F'P02'DC€ff/ ((P—3>R'TFC,€'LC)

2.3. Sistemin Calisma Kosullar1 ve Kabuller

Yakit ve hava, yakit ve hava kompresorleri tarafindan ayr1 ayr1 KOYP yiginimin calisma
basincina kadar sikistirilir ve daha sonra egzoz gazlarmin yardimiyla ilgili 6n 1siticilarda
onceden 1sitilir. Benzer sekilde su, su pompasi tarafindan basinglandirildiktan sonra, son
yakicidan ¢ikan egzoz gazlarindaki 1sty1  kullanarak  On 1siticida asirt  isitilmig
buhar liretmek i¢in 6nceden  1sitilir. Asirn 1sitilmis  buhar daha sonra dahili  reform
reaksiyonunu gerceklestirmek igin sikistirilmis yakitla karistirilir. Onceden 1sitilmis hava
katoda gonderilirken, buhar ve yakit karigimi, hava ile karigim arasinda elektrokimyasal
reaksiyonun gerceklestigi KOYP'nin anot tarafina gonderilir. Reaksiyon,
bir invertor tarafindan AC akimina doniistiiriilen DC elektrik akiminin {retilmesiyle
sonuglanir. Yigin cikisinda, fazla hava katottan ¢ikar ve reaksiyona girmemis yakit anot
tarafin1 terk eder. Bu iki ¢ikis akimi, sirasiyla suyu, yakiti ve havayi dnceden 1sitmak icin
egzoz gazinin kullanildigr son yakicida karigtirilir ve tamamen yakilir. Bu calismanin
basitlestirilmis matematiksel modellemesi tiim simiilasyon boyunca asagidaki kabullere dayali
olarak modellenmistir:

Sistem kararli durum kosullarinda c¢alisir.

Hem kinetik hem de potansiyel enerji ihmal edilir.

Tiim gazlar ideal gaz olarak kabul edilir.

Hava hacimsel olarak %21 O, ve %79 N,'den olusur.

KOYP girislerindeki gazlarin basinci ve sicakligi aynidir.

KOYP y1gini, ¢ikis gazlariyla 1s1l dengededir.

KOYP'de temas direnci ithmal edilir.

Tiim bilesenler adyabatiktir (¢cevreye 1s1 kayb1 olmaz).

Radyasyonla 1s1 transferi ihmal edilebilir diizeydedir.

Yakit kanalinin ¢ikisindaki gaz karisimlar: kimyasal dengeye ulasir.
Reaksiyona girmemis gazlarin son yakicida tamamen oksitlendigi kabul edilir [11].

VVVVVVVVVVY

Tablo 2.2. KOYP sistemi giris verileri [6,11-14,17].

Hava Kullanim Faktorii 0.15
Yalkat Kullanim Faktorii 0.85
Aktif Yiizey Alam 0.01 m*
Akim Yogunlugu 8000 A/m*
Inverter Verimliligi 0.97
KOYP Sistemi Operasyon Sicakhigi 1100 K
Anot Degisim Akim Yogunlugu 6500 A/m’
Katot Degisim Akim Yogunlugu 2500 A/m’
Anot Yoluyla Etkin Gaz Yayillhim 2x10°° m/s’
Katot Yoluyla Etkin Gaz Yayilm 5x10°° m/s’
Anot Kalinhg 5x10* m

8-10 Kasim 2021 364 Azerbaycan



KARABAG 2. ULUSLARARASI UYGULAMALI BILIMLER KONGRESI
"Zafer Giinii ve Sehitlerin Anisma"

Katot Kalinhg 5x10° m

Elektrot Kalinhg: 1x10° m

Ara Baglanti Kalinh@ 3x10° m

Kompresor ve Pompa izentropik Verimleri 0.85

Hiicre Sayisi 11000

Buhar Karbon Orani 2.5

Son Yakic1 Yanma Verimliligi 0.99

Yakat Hiicresi Basin¢ Kaybi 0.02

Son Yakic1 Basing Kaybi 0.03

Is1 Degistirici Basin¢ Kayb1 0.02

Sicaklik 298.15 K
Cevre Kosullar1 Basing 101.3 kPa

CH,4 831.6 kJ/mol

CO, 19.87 kJ/mol

Standart CO 275.1 kJ/mol

Kimyasal Ekserji N; 0.72 kJ/mol

0O, 3.97 kJ/mol

H, 236.1 kJ/mol

H,0(g) 9.5 kJ/mol

2.3.1. Sistemin Enerji Analizi

Kinetik ve potansiyel enerjideki degisimleri ihmal edilmis ve kararli durumda olan sistem
bilesenleri i¢in enerji dengesi su sekilde ifade edilebilir:

Q'W:z:i ngh; — Ze Ne Fle (18)

Burada Q , W, h sirasiyla 1s1 transfer hizi, is aktarim hizi ve molar entalpiyi gostermektedir.
Bu denklem, enerjinin kontrol hacmine girdigi toplam hizin, ¢iktig1 toplam hiza esit oldugunu
ifade etmektedir. Sistemin enerji verimliligini belirlemek i¢in uygulanan esitlikler Tablo 2.3'te
gosterilmistir.

Tablo 2.3. Ekserji verimliligi ve esitlikler [6,11-14].

Tanim Esitlik
Giren Enerji Qin = Ncyqy- LH i,

KOYP inverter Cikis Giicii

Wsorcac = Ninv- Wsorc;stack

KOYP Sistemin Net Elektriksel Giicii Wsorcmer = Wsorciae = Wae + Wye + W)

KOYP Sistemin Enerji Verimliligi N1;soFc;system = (WSOFC;ac - (Wac + ch + Wwp))-m()/ Qin

2.3.2. Sistemin Ekserji Analizi
Ekserji, sistem yalnizca gevre ile etkilesim halindeyken belirli bir durumdan 6lii duruma

gecerken, sistemden elde edilebilecek maksimum is olarak tanimlanmaktadir. Enerjiden farkli
olarak, tersinmezlikler tarafindan yok edildigi i¢in ekserjinin korunumundan s6z edilemez.
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Bir madde akisiyla iligkili olarak ekserji, maddenin fiziksel ve kimyasal ekserjilerinin toplami1
olarak ifade edilmektedir.

Ex = ExP" + Ex" o

ExP'=Y;10;(h; — ho) — To(5; — 5o) @

Ex"=i(Z;y; ex{™" — RTo i yilny;) @
h,0

Yukarida gbsterilen esitliklerde § molar entropiyi, ex;
ekserjisini ifade eder.

tirlinlerin  standart kimyasal

Stirekli akista kontrol hacmi ekserji dengesini ekserji yikim hizi lizerinden yazabiliriz;
. T, . . . .
=3 (1= 12) Q) = Wow + B Exi — . B, (22)

Denklemlerin i ve e alt indisleri swasiyla giris ve ¢ikisi, [ kontrol hacmindeki
tersinmezliklerden kaynaklanan ekserji yitkimmi belirtmektedir. Ex; ve Ex, sirasiyla giris ve
cikista kiitlesel debi ve akis isi ile gerceklesen ekserji hizimi agiklamaktadir. Q ; anlik
sicakligin T; oldugu durumda sinirdaki 1s1 transfer hizini temsil eder ve buna eslik eden ekserji

transfer hiz1 (1 - ?) 0 ; olarak ifade edilmektedir [6,11-14,17]. Sistemin ekserji verimliligini
J

belirlemek i¢in uygulanan esitlikler Tablo 2.4'te gosterilmistir.

Tablo 2.4. Ekserji verimliligi ve sistem iliskileri [6,11-14,17].

Tamm Esitlik

Giren Ekserji ——ch,0

EXin = Ncnyqy-€XcH,

KOYP Sistemin Ekserji nII;SOFC;system = (WSOFC;ac - (Wuc + ch + Wwp))-loo/Exin

Verimliligi

2.2.3. KOYP Modelinin Dogrulanmasi

Sistem analizlerinden giivenilir sonuglar elde etmek i¢in ilk asama modelin literatiir ile
dogrulanmasidir. Ranjbar ve ark. [6]’lar1 tarafindan tanitilan metan yakitli teorik modelin giris
verileri mevcut modeli dogrulamak i¢in kullanilmistir. Dogrulamada, hem hiicre voltajinin
hem de gili¢ yogunlugunun akim yogunlugu ile degisimleri gosterilmistir. Modelin,
literatlirden segilen modelle iyi bir uyum sergiledigi Sekil 2.2’de goriilmektedir.

8-10 Kasim 2021 366 Azerbaycan



KARABAG 2. ULUSLARARASI UYGULAMALI BILIMLER KONGRESI
"Zafer Giinii ve Sehitlerin Anisma"

o7 —m— "] 500 R e e e e e e e i — ]
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= 05| . .

2 | Y s i ]

T oal ] = wof ]
s i o .
> b= L
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o 03 - 200f ]
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T 02| . C ]
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7500 7500
i (Am? i (Am?)
Sekil 2.2. Literatiir ile mevcut ¢alismanin dogrulanmasi

3. BULGULAR VE TARTISMA

Bu calismada KOYP sistem performanslari iizerinde akim yogunlugu, operasyon sicakligi,
hava kullanim faktorii, yakit kullanim faktorii, buhar karbon orani ve basing artis orani
degisimlerinin etkileri incelenmis, ekserjetik optimizasyon yapilmis ve sonuglar tartisiimistir.
Her bir degiskenin etkileri arastirilirken diger degiskenler Tablo 2.2°de belirtilen giris
verilerinde sabitlenmistir.

3.1. Akim Yogunlugunun Sistem Performansina Etkisi

Sekil 3.1.a hiicre voltaji ve voltaj kayiplarinin akim yogunluguna bagh degisimlerini
gostermektedir. Akim yogunlugunun artmasi toplam voltaj kaybini arttirmis ve buna baglh
olarak hiicre voltajin1 azaltmistir. 4000-10000 A/m® araliginda akim yogunlugu degisiminde
hiicre voltajinin 0.7 V’dan 0.42 V’a diistiigli goriilmiistiir. Toplam voltaj kaybinda en biiytlik
etki aktivasyon kayiplarindan kaynaklanmistir. Ancak akim yogunlugu degisiminden oransal
olarak en ¢ok konsantrasyon voltajimin etkilendigi belirlenmistir. Oyle ki; 10000 A/m?* akim
yogunlugunda, konsantrasyon kayiplarinin aktivasyon kayiplarina yakin bir voltaj diistisiine
sebep oldugu goriilmiistiir. Reaktanlarin molar debilerinin akim yogunlugu ile degisimleri ise
Sekil 3.1.b’de verilmistir. Reaktanlarin molar debileri, akim yogunlugu ile dogrusal degisim
gostermistir. Yiiksek akim yogunlugu icin daha fazla kimyasal enerjiye ihtiya¢ duyulmasi
olagan bir durumdur. 4000-10000 A/m” arahginda akim yogunlugu degisiminde reaktanlarin
molar debileri %150 oraninda artis géstermistir.

L B e B e B L L L 20_
7] e h r
r —e—V ] ;
)-o ®-0-¢ ®-0.¢ — 00— Vot D 15
s ‘0-0—'_‘_.5.-.~ —.—VL ] =°
— - ".~'_' £
= O Vaia —V x“‘~. =
g t—a—v - el 80
5 o4 ac  —p—V ././-‘ a
s [ —o0—V,, — Vo . o0°® &8 f
_ - ° L
A Ve,e _e-0-0-® ° s 5

o2 i

0 24 A A/NR WA UA A A A L 0
4000 4750 5500 6250 7000 7750 8500 9250  1000C 4000 4750 5500 6250 7000 7750 8500 9250  1000C

j (Am?) i (Am?)
Sekil 3.1. (a) Akim yogunluguna bagl voltaj degisimleri (b) Reaktan molar debilerinin akim
yogunluguna bagli degisimleri
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KOYP tarafindan {iretilen giiciin bir kismu reaktanlar1 (yakit, oksijen ve su) operasyon
basinglarinda hiicrelere ileten su pompasinda, hava ve yakit kompresorlerinde tiiketilmektedir.
KOYP tarafindan iiretilen gii¢ ile tiiketilen gii¢lerin akim yogunluguna bagl degisimleri Sekil
3.2.a’da gosterilmistir. Akim yogunlugu arttikca reaktanlarin molar debisinin artmasiyla
pompa ve kompresorlerin c¢ektikleri giiclerde ayni oranda artmistir. KOYP’de akim
yogunlugu hiicre voltajiyla ters yonde degisim gostermektedir. Bundan dolay1 elektrik
giiciiniin belli bir akim yogunluguna kadar yilikselmesi ve ardindan diislise gecmesi
beklenmektedir. Bu degisim noktasi maksimum giiciin elde edildigi optimum akim
yogunlugunu ve hiicre voltajimi gostermektedir. 8750 A/m* ve 0.52 V optimum sartlarinda
maksimum net elektriksel giic 443.9 kW olarak hesaplanmistir. Sekil 3.2.b ise sistem
bilesenlerinde gerceklesen ekserji yikimlarmmin akim yogunlugu ile olan degisimini
gostermektedir. Her bir bilesendeki ekserji yikimi, akim yogunlugundaki artisla birlikte
yikselmistir. Akim yogunlugu degisim araliklarinda en yiiksek ekserji yikimi 72.31 kW- 264
kW ile hava 1s1 degistiricisinde ve ardindan sirastyla 45.08 kW-208.4 kW ile KOYP’de,
53.87-134 kW ile su 1s1 degistiricisinde, 52.1-130.2 kW ile son yakicida ger¢eklesmektedir.
Diger bilesenlerde toplam 28.4-70.66 kW araliginda degisim gozlemlenmistir. Oransal olarak
en belirgin degisimin KOYP’de meydana geldigi belirlenmistir.
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Sekil 3.2. (a) Akim yogunluguna bagh gii¢ degisimleri (b) Ekserji yikimlarinin akim

yogunlugu ile degisimleri

KOYP sisteminin enerji ve ekserji verimliliklerinin akim yogunlugu ile degisimleri Sekil
3.3’te gosterilmistir. Toplam gii¢ iiretimindeki artisa ragmen, yakit hiicresinde ve sistem
bilesenlerinde meydana gelen yiiksek ekserji yikimlar1 ve hiicre voltajindaki 6nemli diisiisiin,
enerji ve ekserji verimliliklerinde de azalmaya neden oldugu goriilmiistiir.
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Sekil 3.3. Akim yogunlugu degisimlerinin I. ve II. yasa verimliligine etkileri
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3.2. Operasyon Sicakhiginin Sistem Performansina Etkisi

Sekiller 3.4-3.6’da 700-900 °C araliginda KOYP operasyon sicakligi degisimlerinin
sisteminin performansi tizerindeki etkisi gosterilmistir. KOYP operasyon sicakligr arttikca
aktivasyon ve konsantrasyon kayiplarinda artig goriiliirtken omik kayiplarda ve Nernts
voltajinda diislis gézlemlenmistir. Bundan dolayi hiicre voltajinda bir noktaya kadar ytlikselme
ve ardindan azalma gergeklesmistir. Maksimum hiicre voltaji 725 °C'de yaklasik 0.59 V
olarak Olciilmiistiir. Elde edilen sonuglar Sekil 3.4.a’da gosterilmistir. Sekil 3.4.b’de ise
KOYP operasyon sicakligina bagl reaktan molar debilerindeki degisim gosterilmistir. 200
°C’lik sicaklik artiginda metan ve su buhar1 debilerinde %2 gibi bir artis gozlemlenmis
oksijen debisinde ise degisim gézlenmemistir.
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Sekil 3.4. (a) Operasyon sicakligina bagli voltaj degisimleri (b) Reaktan molar debilerinin
operasyon sicakligina bagli degisimleri

Degisen KOYP operasyon sicakliginin yakit hiicresi tarafindan iiretilen ve sistem bilesenleri
tarafindan tiiketilen giicler iizerindeki etkisi Sekil 3.5.a'da gosterilmistir. Net gii¢ lizerindeki
etki, hiicre voltaji ilizerindeki etkiye benzer degisim gostermistir. Maksimum net giic 725
°C'de 464 kW olarak olgiilmiistiir. Sekil 3.5.b ise sistem bilesenlerinde gerceklesen ekserji
yikimlarinin operasyon sicakligi ile degisimini gostermektedir. Operasyon sicakligindaki
artisla son yakicidaki ekserji yikimi azalirken 1s1 degistiriciler, mikser, su pompasi ve yakit
kompresoriindeki ekserji yikimlar1 artmistir. KOYP’deki ekserji yikimi 792 °C'ye kadar
diismiis ardindan sicaklik arttikca yiikselmistir. Hava kompresoriinde ise bir degisim
gozlenmemistir. En fazla ekserji yikimi ise hava 1s1 degistiricisinde ve ardindan KOYP’de
gerceklesmistir.
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Sekil 3.5. (a) Operasyon sicakligina bagli giic degisimleri (b) Ekserji yikimlarinin operasyon
sicakligi ile degisimleri
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Sekil 3.6, KOYP operasyon sicakligindaki artigin sistemin enerji ve ekserji verimliligini bir
noktaya kadar arttirdigin1 ve ardindan azalttigin1 gostermektedir. Bu degisim, degisen KOYP
operasyon sicakligtyla hiicre voltajint ve net gii¢c degisimlerini tekrarlar. Soyle ki; en yiiksek
enerji ve ekserji verimlilikleri sirastyla 725 °C'de %42.2 ve %40.6, en diisiik verimlikler ise
900 °C'de %35.2 ve %33.8 olarak hesaplanmustir.

. H—M1;s0fc;system

Verimlilik
=

03[
ot A—M11;s0fc;systen

[]32 " I I I 1 I I L I 1 L I I I 1 I I I I
700 750 800 850 900

Te (C7)
Sekil 3.6. Operasyon sicakligi degisimlerinin 1. ve II. yasa verimliligine etkileri

3.3. Yakit Kullamim Faktoriiniin Sistem Performansina Etkisi

Sekil 3.7.a ve 3.7.b sirastyla voltaj ve reaktanlarin molar debilerinin yakit kullanim faktoriine
bagli degisimlerini gostermektedir. Yakit kullanim faktoriindeki artis Nernts voltajini
diistirmiis, anottaki konsantrasyon kayiplarini arttirmis ve dolayisiyla hiicre voltajini
azaltmistir. Bu azalan egilim, artan yakit kullanim faktorii ile birlikte metan ve su buhari
molar debilerindeki azalmanin neden oldugu kismi basing degisimleriyle agiklanabilir.
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Sekil 3.7. (a) Yakit kullanim faktoriine bagl voltaj degisimleri (b) Reaktan molar debilerinin
yakit kullanim faktoriine baglh degisimleri

Sekil 3.8.a'da yakit kullanim faktoriiniin yakit hiicresi tarafindan iiretilen ve sistem bilesenleri
tarafindan tiiketilen giigler iizerindeki etkisi gosterilmistir. Yakit kullanim faktori arttikga
yakit ve su buhart talebindeki azalma yakit kompresorii ve su pompasinin cektigi giicii
azaltmistir. Ancak bu yonde hiicre voltajinin da azalmasi net giiciin de diigmesine neden
olmustur. 0.6-0.88 Uraraliginda net giic degisimi 527.3 kW-352.1 kW olarak ger¢eklesmistir.
Yakit kullanim faktoriiniin sistem bilesenlerinde gerceklesen ekserji yikimlart izerindeki
etkisi Sekil 3.8.b’de gosterilmistir. Yakit kullanim faktoriindeki artisla KOYP’deki ekserji
yikiminda artig, diger bilesenlerde genel olarak diisiis gozlenmistir. Istisna olarak hava 1s1

8-10 Kasim 2021 370 Azerbaycan



KARABAG 2. ULUSLARARASI UYGULAMALI BILIMLER KONGRESI
"Zafer Giinii ve Sehitlerin Anisma"

degistiricisi ekserji yikiminda 0.86 Uy degerine kadar azalma ve ardindan yiikselme
gozlemlenmistir. Hava kompresoriiniin ekserji yikiminda ise bir degisim gozlenmemistir. En
fazla ekserji yikimi 275.5 kW-194.1 kW ile hava 1s1 degistiricisinde, ardindan 174.8-102.1
kW ile su buhari 1s1 degistiricisinde 17.1 kW-154.4 kW ile KOYP’de gerceklesmistir. 0.6-
0.88 Uy araliginda sistemdeki toplam ekserji yikimlar1t 870.38 kW-599.6 kW olarak
gergeklesmistir.
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Sekil 3.8. (a) Yakit kullanim faktoriine bagh gii¢ degisimleri (b) Ekserji yikimlarimin yakit
kullanim faktdrii ile degisimleri

Sekil 3.9 yakit kullanim faktoriindeki artisin sistemin enerji ve ekserji verimliligini bir
noktaya kadar arttirdigini ve ardindan azalttigin1 gdstermektedir. En yiiksek enerji ve ekserji
verimlilikleri sirastyla 0.82 Ur degerinde %39.8 ve %38.4, en disiik verimlikler ise 0.6 Ug
degerinde %31.8 ve %30.6 olarak hesaplanmustir.
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Sekil 3.9. Yakit kullanim faktorii degisimlerinin I. ve I1. yasa verimliligine etkileri

Verimlilik

3.4. Hava Kullanim Faktoriiniin Sistem Performansina EtKisi

Sekil 3.10.a ve 3.10.b sirasiyla voltaj ve reaktanlarin molar debilerinin hava kullanim
faktoriine bagli degisimlerini gostermektedir. Hava kullanim faktoriindeki artis Nernts
voltajini diigiirmiis, katottaki konsantrasyon kayiplarini arttirmis ve dolayisiyla hiicre voltajini
azaltmistir. Bu azalan egilim, artan hava kullanim faktorii ile birlikte oksijen molar
debisindeki azalma sonucu olusan kismi basin¢ degisimleriyle a¢iklanabilir.
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Sekil 3.10. (a) Hava kullanim faktoriine bagh voltaj degisimleri (b) Reaktan molar debilerinin
hava kullanim faktoriine bagli degisimleri

Sekil 3.11.a'da hava kullanim faktoriiniin yakit hiicresi tarafindan iiretilen ve sistem
bilesenleri tarafindan tiiketilen giicler iizerindeki etkisi gosterilmistir. Hava kullanim faktorii
arttikga oksijen talebindeki azalma hava kompresoriiniin ¢ektigi giicli azaltmistir. Bu yonde
hiicre voltajinda bir miktar azalma olsa da sistemin net giiclinde artis ger¢eklesmistir. 0.1-0.4
U, araliginda net gili¢ degisimi 417.5 kW-452.2 kW olarak gerceklesmistir. Hava kullanim
faktoriiniin  sistem bilesenlerinde gerceklesen ekserji yikimlar1 tizerindeki etkisi Sekil
3.11.b’de gosterilmistir. Hava kullanim faktoriindeki artisla KOYP yigininda, mikserde
ekserji yikimlarinda artig, diger bilesenlerde genel olarak diislis gozlenmistir. Yakit
kompresorii ve su pompasi ekserji yikimlarinda ise etki goriilmemistir. 0.1-0.4 U, araliinda
sistemdeki ekserji yikimlar1 623.19 kW-490.04 kW olarak gerceklesmistir.
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Sekil 3.11. (a) Hava kullanim faktoriine baglh giic degisimleri (b) Ekserji yikimlarinin hava
kullanim faktorii ile degisimleri

Sekil 3.12 hava kullanim faktoriindeki artisin sistemin enerji ve ekserji verimliligi tizerindeki
etkisini gostermektedir. 0.1-0.4 U, araliginda enerji ve ekserji verimliliklerinde sirasiyla
%37.6-%40.7, %36.2-%39.2 degisim gerceklesmistir. U,’nin artmasiyla hiicre voltajinda
onemsemeyecek miktarda azalmaya karsin sistemin net giliciindeki artis ve ekserji
yikimlarindaki azalma verimliliklerinde artmasini saglamistir.
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Sekil 3.12. Hava kullanim faktorii degisimlerinin I. ve II. yasa verimliligine etkileri

3.5. Buhar/Karbon Oraninin Sistem Performansina Etkisi

Buhar/karbon (S/C) oranin1 belirlemek, karbon birikimini engellemek i¢in olduk¢a énemlidir.
Ayrica S/C oranmin artist KOYP yigim iizerinde daha fazla sogutma isi olusturur. S/C
oranindaki degisim, anot konsantrasyon voltajlarinda, yakit hiicresi sicakliginda ve Nernst
voltaj1 lizerinde degisiklige neden olur. S/C oraninin artmasi, anot girisinde daha ytiksek bir
su buhar1 molar debisi olusturur. Bu sayede olusan su buharinin yiiksek kismi basinci, hiicre
voltaj1 lizerinde ve y181in giiciinde bir azalmaya yol acgar.

Sekil 3.13.a’da goriildiigii gibi S/C oranindaki artis, anot konsantrasyon kayiplarini arttirmis
ve Nernts voltajin1 diistirmiistiir. Bu durum hiicre voltajinin azalmasina yol agmistir. S/C
oraninin diger voltaj kayiplar lizerinde etkisi goriilmemistir. Sekil 3.13.b’de S/C oranina
bagl reaktan molar debilerinin degisimi gosterilmistir. Su buhar1 molar debisinin S/C arttik¢a
artacag1 olagandir ancak metan molar debisindeki diisiis yakit ve hava kullanim faktorlerinin
bir sonucudur.
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Sekil 3.13. (a) Buhar/karbon oranina bagl voltaj degisimleri (b) Reaktan molar debilerinin
buhar/karbon oranina bagl degisimleri

S/C oranindaki artisa bagli olarak reaktanlarin molar debilerindeki degisim yakit
kompresoriintin ¢ektigi giicii diisiirmiis ve su pompasinin ¢ektigi giiciide arttirmistir. Bu
etkilerin yaninda hiicre voltajindaki diisiiste sistem net gliciiniin azalmasina yol agmistir. 2-4
S/C araliginda net giic 450.2 kW-326.4 kW olarak belirlenmistir. Sonuglar Sekil 3.14.a’da
verilmistir. Sekil 3.14.b ise bilesenlerdeki ekserji yikimlarinin S/C orani ile degisimini
gostermektedir. S/C oran1 KOYP y1gini lizerinde sogutma etkisi gosterir. S/C arttikca KOYP
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sicakligi diiser ve bu durum ekserji yikimlari tizerinde de hissedilir. S/C oraninin artmasi son
yakici, mikser, KOYP, su 1s1 degistiricisi ve su pompasinda ekserji yikimlarinin artmasina,
hava 1s1 degistiricisi, yakit 1s1 degistiricisi ve yakit kompresorlerinde ekserji yikimlarinin
azalmasina neden olmustur. Hava kompresorii lizerinde ise bir etki gostermemistir. Tiim
degisimler incelendiginde 2-4 S/C araliginda sistem bilesenlerindeki toplam ekserji yikimi
553.72 kW’tan 685.16 kW’a yiikselmistir.
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Sekil 3.14. (a) Buhar/karbon oranina bagh giic degisimleri (b) Ekserji yikimlarinin
buhar/karbon orani ile degisimleri

Sekil 3.15’de sistemin enerji ve ekserji verimliliklerinin S/C orantyla degisimleri verilmistir.
Sistem bilesenlerindeki toplam ekserji yikimlarinin artmasi, hiicre voltajinin ve net giiciin
diismesi enerji ve ekserji verimliliklerinin de 6nemli dl¢giide diismesine neden olmustur. 2-4
S/C araliginda enerji ve ekserji verimliliklerinin sirastyla %40.4’ten %30.7’ye ve %38.9°dan
%29.6’ya diistiigli goriilmiistiir.
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Sekil 3.15. Buhar/karbon oran1 degisimlerinin 1. ve II. yasa verimliligine etkileri

3.6. Basin¢ Artis Oraminin Sistem Performansina Etkisi

KOYP sisteminin operasyon basincini belirlemek icin sistem bilesenlerindeki basing
diistislerini g6z oOniinde bulundurmak gerekmektedir. Ayrica pompa ve kompresorlerdeki
basing artisiyla reaktanlarin sicakligi bir miktar yiikseleceginden, 1s1 degistiricilerindeki
yikiin de azalmasi1 beklenmektedir. Sekil 3.16.a’da basing artis oranina bagli voltaj
degisimleri gdsterilmistir. Basing artis oranmnin yiikselmesiyle Nernts voltajinda artig
konsantrasyon kayiplarinda ise bir miktar diisiis yasanmistir. Nernts voltajindaki degisimin
voltaj kayiplarindaki degisimin iizerinde olmasiyla hiicre voltajinda da artis meydana
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gelmistir. Sekil 3.16.b’de goriilecegi iizere basing artis oran1 degisimi reaktan molar debileri
iizerinde bir etki meydana getirmemistir.
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Sekil 3.16. (a) Basing artis orania bagli voltaj degisimleri (b) Reaktan molar debilerinin
basing artis oranina bagli degisimleri

Sekil 3.17.a'da basing artis oranmnin yakit hiicresi tarafindan iiretilen ve sistem bilesenleri
tarafindan tliketilen gii¢ler iizerindeki etkisi gosterilmistir. Basing oraninin artmasiyla hem
pompa ve kompresorlerin cektigi giligler hem de KOYP yiginindan alinan giicte artis
gozlenmistir. Ancak KOYP yiginindan alinan giigteki artis, pompa ve kompresorler tarafindan
cekilen giicteki artis1 karsilayamadigindan sistemin net giiciinde diisiis yasanmistir. Basing
artis oraninin 1.2°den 2’ye ylikselmesi ile sistemin net giicii 434.8 kW’tan 357.2 kW’a
diismistiir. Sekil 3.17.b ise sistem bilesenlerdeki ekserji yikimlarinin basing artis orani ile
degisimini gostermektedir. Basing artis oraninin yiikselmesiyle ekserji yikimlart son yakici,
pompa ve kompresorlerde artmig, KOYP ve diger sistem bilesenlerinde ise dnemli Olgiide
azalmistir. Tim degisimler incelendiginde basing artis oraninin 1.2-2 degisim araliginda
sistem bilesenlerindeki toplam ekserji yikimi 580.13 kW’tan 525.46 kW’a diismiistiir.
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Sekil 3.17. (a) Basing artis oranina bagl giic degisimleri (b) Ekserji yikimlarinin basing artis
orant ile degisimleri

Sekil 3.18’de sistemin enerji ve ekserji verimliliklerinin basing artis orantyla degisimleri
verilmistir. Sekil 3.17.a'da gosterildigi gibi basing artis oraninin yiikselmesiyle pompa ve
kompresorlerin ¢ektikleri giicler artmis bu durumda sistem verimliliginin diismesine neden
olmustur. Basing artis oraninin 1.2-2 degisim araliginda enerji ve ekserji verimliliklerinin
strastyla %39.2°den %32.2°ye ve %37.7°den %30.9’a diistligli goriilmiistiir.
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Sekil 3.18. Basing artis oran1 degisimlerinin I. ve II. yasa verimliligine etkileri
3.7. Sistem Optimizasyonu

Sistemin en verimli ¢alisma sartlari, sistem performansina etki eden parametreleri birlikte
degerlendirmek ve bu degiskenler {izerinden sistem optimizasyonu ger¢eklestirmek suretiyle
belirlenebilir. Ekserji verimliligine dayali tek amagl sistem optimizasyonu EES programinda
genetik algoritma metodu uygulanarak gerceklestirilmistir. Optimizasyon akis semast Sekil
3.19°da gosterilmistir.

Optimizasyvonu
Baslat

Rastgele Karar Degiskenleri
Kiim esi Olustur
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Ekserji Analizi
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veya
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Sekil 3.19. Sistem optimizasyonu akis semasi
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Karar degiskenlerine gore EES’den alinan optimum c¢alisma kosullar1 Sekil 3.20°de
gosterilmistir. KOYP temelli optimizasyonun ikinci yasa verimliligi %54.2 olarak elde

edilmistir.

Calculations Completed

389 equations in 269 blocks - 1099 iterations

Elapged time = 49,1 sec

eta_ll_S0FC_system = 0,5415
ANEENERRENENEEN

Independent Variable Yalue Best value
i 4005 4005
P_r 1,288 1,288
r_sc 2,042 2,042
Te 700,1 700,1
U_a 03522 0,3522
u_f 0,88 0,88
Generation Number 64 51

Sekil 3.20. EES ile ekserjetik optimizasyon sonuglari

Optimum ¢alisma kosullarindaki iirtinlerin termodinamik 6zellikleri ve sistemin verimlilikleri,
atik 1s1 potansiyeli ve gii¢ degerleri Tablo 3.1 ve Tablo 3.2°de verilmistir. Optimum ¢alisma
kosullarinda KOYP sisteminden 297.7 kW net gii¢ elde edilmis ve birinci yasa verimliligi
%356.3 ve ikinci yasa verimliligi %54.2 olarak belirlenmistir. KOYP sisteminin egzoz
gazlarindan 114.4 °C sicaklikta 231.2 kW atik 1s1 salinimi gergeklesmistir. Salinan bu atik
1sinin Carnot ¢evrimine gore maksimum 115.4 kW’inin faydali igse doniisebilme potansiyeline

sahip oldugu goriilmiistiir.

Tablo 3.1. Optimum c¢aligma kosullarinda iirlinlerin termodinamik 6zellikleri

Durum P(kPa) T(OC) n(mol/s) CH4 HzO Nz 02 CcO COZ Hz

1 101.3 25 15.43 0 0 12.19 3.241 0 0 0

2 130.5 51.25 1543 0 0 12.19 3.241 0 0 0

3 127.9 501.3 15.43 0 0 12.19 3241 O 0 0

4 125.3 700.1 14.29 0 0 12.19 2.1 0 0 0

5 101.3 25 0.6611 0.6611 0 0 0 0 0 0

6 130.5 45.88 0.6611 0.6611 0 0 0 0 0 0

7 127.9  501.3 0.6611 0.6611 0 0 0 0 0 0

8 101.3 25 1.35 0 .35 0 0 0 0 0

9 130.5 25 1.35 0 135 0 0 0 0 0

10 127.9  501.3 1.35 0 135 0 0 0 0 0

11 127.9 501.3 2.011 0.6611 135 0 0 0 0 0

12 125.3 700.1 3.333 0 2361 0 0 0.05009 0.611 03113
13 121.5 841.2 17.44 0 2.672 12.19 1919 0 0.6611 0

14 119.1 707.6 17.44 0 2.672 12.19 1919 0 0.6611 0

15 116.7 683 17.44 0 2.672 12.19 1919 0 0.6611 0

16 114.4 3223 17.44 0 2.672 12.19 1919 0 0.6611 0
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Tablo 3.2. Optimum ¢aligma kosullarinda sistemin net giicti, verimliligi ve atik 1s1 potansiyeli

0

Waetsorc (KW) Qaa(kW) Qtayaan(KW) 1]1,SOFC;SYSTEM 111,S0FC;SYSTEM
297.7 231.2 115.4 0.563 0.542
4. SONUC

Bu calismada, EES programinda metan yakitt kullanan bir kati oksit yakit pili (KOYP)
sistemi i¢in matematiksel bir model olusturulmustur. Karar degiskenleri olarak secilen akim
yogunlugu, operasyon sicakligi, yakit kullanim orani, hava kullanim orani, buhar-karbon
orant ve basing orant parametrelerinin KOYP sistem performansi iizerindeki etkileri
incelenmistir.

Akim yogunlugunun artmasi ile voltaj kayiplarimin arttifi ve buna bagli olarak hiicre
voltajinin azaldig1 goriilmiistiir. Sistemin toplam ekserji yikimi ise akim yogunlugunun
artmasiyla birlikte yiikselmistir. Reaktanlarin molar debileri de akim yogunlugu ile dogrusal
degisim gostermistir. Akim yogunlugunun artmasiyla birlikte reaktan molar debilerinin
artmasi sistemin net giiclinde bir noktaya kadar artisa ve ardindan diisiise neden olmustur.
Benzer durum sistem verimliliklerinde de meydana gelmistir.

KOYP operasyon sicakligi artmasina bagli olarak aktivasyon ve konsantrasyon kayiplarinda
artis, omik kayiplarda ve Nernts voltajinda diislis yasanmasi hiicre voltajininda bir noktaya
kadar artisa ve ardindan diisiise neden olmustur. Bu degisim, sistemin net giiciinde ve
verimliliklerinde de benzer sekilde etki gostermistir. Metan ve su buhart debilerinde bir
miktar artis olurken ekserji yikimlarinda ise diislis meydana gelmistir.

Yakit kullanim faktoriindeki artigla birlikte Nernts voltajinin diismesi ve voltaj kayiplarinin
artmas1 hiicre voltajinda azalmaya neden olmustur. Ayrica yakit ve su buhar talebindeki
diisiis, yakit kompresorii ve su pompasinin ¢ektigi giicii azaltmasina ragmen hiicre voltajinin
baskin etkisi net giligte de diisiis meydana getirmistir. Yine bu yoOnde toplam ekser;ji
yikimlarinda diisiis gozlenmistir. Sistem verimliliklerinde ise akim yogunlugu ve operasyon
sicakligina benzer sekilde bir noktaya kadar artis ve ardindan diislis meydana gelmistir.

Hava kullanim faktoriindeki artis Nernts voltajin1 diislirmiis, katottaki konsantrasyon
kayiplarini arttirmis ve dolayisiyla hiicre voltajint azaltmistir. Hava kullanim faktorii arttikga
oksijen talebindeki azalma hava kompresoriiniin ¢ektigi giicii azaltmistir. Bu sayede sistemin
net giliciinde de artis gerceklesmistir. Bunun sonucu olarak hiicre voltajinda 6nemsemeyecek
miktarda azalmaya karsi sistemin net giliciindeki artis ve toplam ekserji yikimindaki azalma
sistem verimliliklerinin artmasini saglamistir.

S/C oranindaki artig, anot konsantrasyon kayiplarinin artmasma ve Nernts voltajinin
diismesine ve buna bagl olarak hiicre voltajinda azalmaya yol agmistir. S/C oranina bagh
olarak reaktanlarin molar debilerindeki degisim yakit kompresoriiniin ¢ektigi giiclin
diismesine, su pompasinin ¢ektigi giiclin artmasina ve bununla birlikte sistem net giicliniin
azalmasina sebep olmustur. Bunlara ilaveten toplam ekserji yikimlarindaki artigla birlikte
sistem verimliliklerinde de azalma meydana gelmistir.
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Basing artis oranmin yiikselmesiyle birlikte Nernts voltajinda artis olurken konsantrayon
kayiplarinda ise bir miktar diisiis yasanmistir. Nernts voltajindaki deg§isimin voltaj
kayiplarindaki degisimin {izerinde olmasi hiicre voltajinin ylikselmesini saglamistir. Basing
artis oraninin artmasi toplam ekserji yikimini azaltmisg, reaktan molar debileri iizerinde ise bir
etki meydana getirmemistir. Bununla birlikte KOYP yiginindan alinan giigteki artis, pompa ve
kompresorler tarafindan c¢ekilen gilicteki artist karsilayamadigindan sistemin net giiclinde
azalma goézlenmistir. Bunun sonucu olarak sistemin verimliliklerinde de azalma meydana
gelmistir.

KOYP sisteminin optimum ¢alisma kosullarinda birinci ve ikinci yasa verimlilikleri sirastyla
%56.3 ve %54.2 olarak belirlenmistir. Optimum noktada sistemden 297.7 kW net gii¢ elde
edilmis, egzoz gazlarindan da 114.4 °C sicaklikta 231.2 kW atik 1s1 salinmustir. Salinan bu
attk 1sinin  Carnot c¢evrimine gore maksimum 115.4 kW’1 faydali ise doniisebilme
potansiyeline sahip oldugu goriilmiistiir.

SIMGELER VE KISALTMALAR

SIMGE ACIKLAMA SIMGE ACIKLAMA

I, Son Yakic1 Ekserji Yikimi V. Konsantrasyon Voltaj Kaybi

I, Hava Kompresorii Ekserji Yikimi Vea Anot Bolgesi Konsantrasyon Voltaj Kaybi

Iohe Hava On Isitic1 Ekserji Yikimi Ve Katot Bolgesi Konsantrasyon Voltaj

Kayb1

Ifc Yakit Kompresorii Ekserji Yikimi vV, Toplam Voltaj Kayb1

Ipe Yakit On Isitict Ekserji Yikimi Vy Nernts Voltaji

Lnix Mikser Ekserji Yikimi Vsorc Hiicre Voltaj1

o Yakat Hiicresi Ekserji Yikimi W, Hava Kompresorii Giicii

Iyhe Su Buhar1 On Isitict Ekserji Yikimi ch Yakit Kompresorii Giicli

Ly Su Pompasi Ekserji Yikimi Wson:; ac Invertor Cikis Giicii

j Akim Yogunlugu Wsorcnee ~ KOYP Sistemi Net Giicli

P, Basmg Artig Oran Worcstack KOYP Yigm Giicii

S/C Buhar/Karbon Orani Wwp Su Pompasi Giicii

U, Hava Kullanim Faktorii T, Operasyon Sicaklig

Uy Yakit Kullanim Faktori N1;50FC;system |- Yasa (Enerji) Verimliligi

Vg Aktivasyon Voltaj Kayb1 Nir;soFc;systen 1. Yasa (Ekserji) Verimliligi

Vaa Anot Bolgesi Aktivasyon Voltaj Qi Egzoz Atik Isist
Kayb1

| % Kato; Bolgesi Aktivasyon Voltaj @ Faydal: Kurtarilabilir Atik Is1 Potansiyeli
Kaybi
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COVID-19 INFEKSIYASININ MUALICOSINDO ELMI-OSASLI
OYRONILON BIYAN PREPARATLARININ TOTBIQI

Valiyeva Mahbuba Nabi qiz1

Azarbaycan Tibb Universiteti Oczagiliq texnologiyasi vo idaragiliyi kafedrasi

Aktualhq: Koronavirus pandemiyasi baslanandan giindon bu giino
godor infeksiyanin profilaktikast vo miialicosi {iclin bir ¢ox dormanlarin
istifadosino baxmayaraq effektli miialico tisullar1 holo do mdévcud deyil vo
yoluxmalar davam etmokdadir. Bu giin COVID-19-un profilaktikasi iiciin bir
sira miualicovi vasitolor toklif olunur. Hazirda alimlor torofindon ii¢ qrup
preparatin  klinik  sinaqglan aparilir. Bunlar  virus oleyhino,
immunomodulyatorlar va respirator xastaliklor {i¢iin dorman vasitaloridir. Virus
oleyhino preparatlar virusun agciyor hiiceyralorina daxil olmasinin vo ya
hiiceyra daxilinds ¢oxalmasiin qarsisini alir, ikinci qrup dermanlar immun
sisteminin reaksiyasina hesablanib, {igiincii qrupa iso agciyarlarin alveollarinin
kifayat qador oksigenlo tomin etmosing imkan yaradan dormanlar daxildir.

Spesifik miialico olmadigt iiclin hor 6lkods forqli tisullar totbiq olunur.
Masalon, Rusiya Federasiyasinin molumatlarina goro xlorokin, hidroksiklorin
vo mefloqin koronovirusa qarsi istifado olunan on effektli dormanlar siyahisina
daxildirlor. Daha ¢ox UST-iin tdvsiyyolorindon yararlanan Azorbaycanda:
arbidol, koletrax, kaletra kimi dormanlardan istifads olunur.

Bu vasitalarin sirasinda tiiksiiz biyan- Glycyrrhiza glabra F.(L.) vo onun
cox faydali osas komponenti qlisirizin tursusu bir ne¢o Olkolordo elmi
mogqalalords vo Dovlot ohomiyystli elmi todqigatlarda miizakiro obyektino
cevrilmisdir (Cin, Koreya, Madaqaskar, Iran,Almaniya, Yaponiya,
Turkmonistan, Azorbaycan va s.).

Tiiksiiz biyan — Glycyrrhiza glabra UST(Umumdiinya Sohiyyo
Toskilatinin) dorman bitkilori sirasinda birincilordondir. Onun faydaliligir 5000
ildon c¢ox molumdur. Biyan - Azorbaycanin tobii milli sorvetidir. Onun
torkibinde faydali bioloji aktiv maddolor miixtalif alimlorin malumatina asason
200 -don ¢oxdur. Bu dorman bitkisindon alinan preparatlar tibb vo oczagiliq
saholorindo 14 farmakoterapevtik tosirlorino goro genis istifado olunur.
Limfotrop, immunotrop, iltihab oleyhino, virus oleyhino, antimikrob,
antibakterial, antisklerotik, antiallerqik, yarasagaldici, Oskiirok oleyhina,
bolgomgatirici, sidikqovucu, isladici, antikoaqulyaedici, antidot, sis aleyhino,
antidiabetik vo bir ¢ox faydali tosirlors malikdir. Bundan slave kosmetologiya,
gida vo moaigot sonayesindo genis totbiq olunur. Bir ¢ox aparilmis elmi
todqgiqatlarda biyan kokiiniin osas komponenti olan qlisirrizin tursusunun
SARS, herpes, QICS, hepatit, qrip, ensefalit va sotalcom, elaca do, respirator
sinsitial virusu, arboviruslar, vezikulyar stomatit viruslarinin miialicosindo
effektli olmas1 miioyyan edilmisdir. Lakin qlisirrizin tursusu vo glisiram daha
cox SARS-a (agir koskin respirator sindromu) qarst effektliliyi ilo alimlorin
digqoetini ¢okir vo onlarda bu tobii maddslorin COVID-19 oleyhino miihiim
vasito ola bilocoyins timid edir.
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Qlisirrizin tursusu biyandan alinan saponin saxlayan osas triterpen
mongali farmakoloji aktiv maddadir (4-24% qgodor torkibinds olur)., Diinyada
bu bitkinin mdévcud olan biitliin novlerinin arasinda Azarbaycanda yayilan
biyan novii on zongin torkibo malikdir. Genis farmakoloji vo bioloji foalliga
malik olan bu faydali preparatlar: limfotrop, antihemolimfokoaqulyaedici,
antiviral, antioksidant, antidot, antikanserogen, antiallergik, hepatoprotektor,
neyroprotektor, immunomodulyator, iltihab aleyhino vo s. tosirli vasitolordir.
The “Lanset” tibb jurnalinin molumatlarina goéro, SARS-a garsi istifado olunan
ribavirin, 6-azauridin, pirazofurin, mikofenol tursusu vo qlisirrizinin virus
oleyhina imkanlarnin doyorlondirilmasi  zamani  biitlin  birlogsmalorlo
miiqayisodo mohz glisirrizinin virusun replikasiyasinin zoiflodilmasindo daha
aktiv oldugu miioyyon edilmisdir. Molum olmusdur ki, glisirrizin virusun
adsorbsiyas1 va hiiceyrayo niifuzunu, yani replikativ siklin ilk marhalslarini do
inhiba edir. Qeyd etmok lazimdir ki, COVID-19 2003-cii ildo meydana ¢ixmis
SARS-la oldugca oxsardir vo bu baximdan onu SARS-CoV-2 do adlandirirlar.
Hor iki virus insanin alveol epitel hiiceyralorino daxil olmagla, yoluxmaya
sabob olur vo genomlart 79,5% bir-birino uygun golir. Bu iso glisirrizinin
COVID-19 vo onun kimi digor koronaviruslarin da replikasiyasini
dayandirmaga qadir oldugunu vo onlara garsi da giiclii vasito olmasini istisna
etmir. Dorin elmi tohlillor, coxillik fitotexnoloji ve farmakoterapevtik
todqgiqatlarin  noticolorine  osason biyan preparatlarinin  virus-bakterial
infeksiyalarda perspektivli vo effektli vasito kimi istifadosino osas wverir.
Informasiya manbolorindon molumdur ki, viruslarin miialicosindo antiviral vo
antibakterial dorman vaitolori genis totbiq olunur: SARS - siddotli koskin
respirator sindromu; MERS - orta sorq respirator sindromu; IIV - insan immun
catigmamazlig; Ebola xostoliyi; Malyariya vo bir sira basqa virus
xastoliklorinin  profilaktika vo kompleks miialica protokollarina biyanin
preparatlari, o climlodon biyan sorboti vo glisiram daxil edilmisdir. Hal-hazirda
diinya alimlori SARS-COV-2 koronavirusa qarsi vaksindon oslave tobii monsali
miialicovi vasitalori toklif edirlor. Bozi Olkolorin alimlori geyri-onanovi
oczaciliq mohsullarina iistiinliik verir. Cin alimlori COVID-19 miialicosindo
homeopatik vasitolori vo dorman bitkilarinin mocmusunu, o climladen biyani
genis istifado edib: ¢ilpaq biyan koki vo kokiimsovu-(Glycyrriza glabra L.);
platikodan kokii-(radix platycodonis); yapon doqqurdonu-(Lonicera japonicae);
konafvari-eupator-(Eupetorium fortunli) koronovirus epidemiyasunin ilk olaraq
bas qaldirdigit Cindo adi ¢okilon vo ¢okilmoyon dormanlarla yanasi, Cin
tobabotinin ononovi lsullarindan da genis istifado olundu. Cinin Elm vao
Texnologiya Nazirliyi torofindon koronovirusla miibarizads xastalora anonavi
tobabat vasitolorinin  do  toyin olundugu bildirilir.  Yerli medianin
molumatlarina osason, yalniz sintetik dorman qobul etmis xostolorlo
miiqayisodo hor iki nov miialico alan xostolor daha tez sagalir. Pekinli bas
hokim Van Ronbi iynoyarpaq biyan kokii vo digor miialicovi bitkilor osasinda
hazirlanan “Qindfei Paidu” adli dormanin yiiksok miialicovi tosirini xiisusilo
vurgulayib. 5 mart 2020-ci il “Global Times” molumatina goro, Cin alimlori
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biyan kokiiniin osas komponenti: qlisirrizin tursusunun koronavirusla
yoluxmus hiiceyralora miisbat effekt verdiyini elan etdilar.

Cin alimlori torofindon aparilmis vo noticolori elmi jurnallarda dorc
olunan todqiqatlarda biyan kokiiniin asas foal komponenti glisirrizin tursusunun
SARS virusunun kliniki tohliikoli izolyatlarinin replikasiyasini, digor
todgiqatlarda iso patogen virusun bir nec¢o Ortiik ziilalim1 ¢ox effektli inhiba
etmosi miioyyan olunub.

Pekin Universiteti vo Cinin Horbi-Tibb Akademiyasinin todqiqatci
grupu miioyyon etmisdir ki, COVID-19 miialicosindo biyan kokiiniin
komponentlorindon biri interferonlar: imitasiya edorak, orqanizmo virusla
miibarizade komoak edir.

Madaqaskar prezidenti COVID-19 profilaktikas1 vo miialicosi iigiin
"COVID ORGANICS" adl1 bitki preparatini taqdim edib.

COVID-19 epidemiyasindan on ¢ox zoror ¢okon oOlkelordon biri Iran
koronovirusa garst miialico tisulu olarag HTNT qripi kimi respirator xastaliyin
miialicosinda istifado olunmus sprey formasinda olan iki bitki asasli dormani
sinagdan ¢ixardigini rosmon elan edib.

Tirkmonistan prezidenti conab Qurbangeldi Berdimugammedov Tiiksiiz
biyanin- Glycyrrhiza glabra-nin COVID-19 qars1 genis totbiq etmasi vo elmi-
osasli Oyranilmasini Sohiyya Nazirliyine gostoris verib.

Almaniyanin alimlori COVID-19 miialicesindo biyan kokiiniin duru
ekstraktinin vo ondan alinan qlisirrizin tursusunun SARS-COV-2-nin
miualicosinda effektliliyini siibut etdi.

Qlisirrizin tursusu Ispaniyada istehsal olunan “Viusid” preparatinin, o
climlodon, 20-0 qodar digor virus aleyhino vasitonin asasini toskil edir vo bir
cox xastaliyin miialicasinds totbiq olunur.

Magqsad: Covid-19 infeksiyasinin miialicasindo 6lkomizin milli sorvati olan
biyan osasinda istehsal olunan miialicovi preparatlarin ohomiyyoti vo
faydalilig.

Miizakiralar va naticalar: Azorbaycan Tibb Universitetinin alimlori 30
ildon ¢oxdur ki, 6lkomizin tobii sorvati olan biyanin elmi-asasli aragdirmalarini
aparir.

“Biyan” — azerbaijan; “Comnoaka” — russian; “Liquiriciae” — latin;
“Glycyrrhiza” — yunan ; “Licorice” — ingilis;

Other name(s): Alcacuz, Alcazuz, Bois Doux, Bois Sucré, Can Cao,
Chinese Licorice, Deglycyrrhized Licorice, East European Licorice, Gan Cao,
Gan Zao, Glabra, Glycyrrhiza, Glycyrrhiza echinate, Glycyrrhiza glabra,
Glycyrrhiza glabra typica, Glycyrrhiza glabra violacea, Glycyrrhiza glabra
glandulifera, Glycyrrhiza glandulifera, Glycyrrhiza Radix, Glycyrrhiza
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uralensis, Glycyrrhizae, Glycyrrhizic Acid, Glycyrrhizinic Acid, Isoflavone,
Jethi-Madh, Kanzo, Lakritze, Licorice Root, Liquiritiae Radix, Liquirizia,
Mulathi, Mulethi, Orozuz, Phytoestrogen, Phyto-cestrogéne, Racine de
Réglisse, Racine Douce, Radix Glycyrrhizae, Régalissse, Regaliz, Reglisse,
Réglisse, Réglisse Déglycyrrhisée, Réglisse Espagnole, Réglisse Russe, Regliz,
Russian Licorice, Spanish Licorice, Subholz, Sussholz, Sweet Root, Turkish
Licorice, Ural Licorice, Yashtimadhu, Yashti-Madhu, Yashti-Madhuka, Zhi
Gan Cao.

9,

Biyan kokiiniin faydali xiisusiyyatlori ¢ox godim zamanlardan
molumdur. Min illor ovvel Tibet tobiblori, dahi ibn Sina (Avisenna) biyan
kokiinlin kdmaoyi ilo bir cox xastoliklori miialico ediblor. Biyan kokii indi do
hom xalq tobabotindo, hom do tibbdo genis istifado olunur. Biyan koki
oskiirak, agciyor iltihablari, lirok-damar sistemi, qanin laxtalanmasini1 azaldan
qan azhigi, hozm sistemi, qaraciyor, soyuqdoymo, sidik yollar1 xostoliklorinin
miualicosinda, stress vo depressiya ilo miibarizods istifado olunur, immuniteti
mohkomlondiron, infeksiya, virus, mikrob, gobalok vo zohorlonmolor, iltihab
oleyhing, sakitlogdirici vo s. kimi preparatlarin torkibine daxil edilir. Biyanin
oskiirok oleyhino tosiri xilisusilo maraqlidir. Biyan yegano bitkidir ki, hom quru,
hom do yag 6skiirokdo dorman kimi ¢cox gozal effekt verir.

Biyan — oOlkomizin tobii monsoli milli bitki-texniki sorveotidir Biyan
kokiinlin Azerbaycanda sonaye mogsadilo ilk todariikii XIX asrin 80-ci
illorindo Amerika vo Ingiltaro sirkotlori torofindon hoyata kegirilmisdir. Ucar
domir yolu stansiyasinda biyan kokiiniin emal olunmasi {i¢iin zavod tikilmis vo
1886-c1 ildon baglayaraq buradan miitomadi olaraq ABS-a biyan ixrac
olunmusdur. Birinci Diinya vo Votondas miiharibalori zamani biyan kokiiniin
todariikii vo emal olunmasi koskin sokildo azalmisdir. 1922-ci ildo Biyan
Sohmdar Comiyyatinin yaranmasi ilo biyan sonayesi barpa olunmaga basladi.
1929-1934-cii illordo Azorbaycanda biyan ehtiyati 11,86 t/ha togkil edib. 30-ci
ildon sonra aparilmis aragdirmalar biyan yayilan arazilorin 5 dofs, imumi biyan
chtiyatinin 4 dofs, ndvbati 30 ildon sonraki yoxlamalar isa daha ¢ox azaldigini
gostarib.

Diinyada yayilmis biyan novlari (33) ilo miigayisade Azarbaycanda biton
(6) tiiksiiz biyan (Glycyrrhiza glabra L.) noviinds virus oleyhino effekti olan
glisirrizin tursusunun miqdar1 daha ¢coxdur, 24% toskil edir.

Biyanin torkibi qlisirrizin tursusu, saponinlar, flavonoidlar, steroidlor,
efir yaglar, vitaminlor, iizvi tursular, mikroelementlor, qotran, fitoserinlor,
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lipidlor, pektin maddoslor, karbohidratlar vo s. faydali maddslorlo ¢ox zongindir.
Miiasir iisullarla biyan bitkisindon 200-don artiq bioloji foal maddo almaq
miimkiin olmusdur. Bu maddslordon on faydalis1 qlisirrizin tursusudur.
Limfotrop, immunotrop, antikoaqulyant, virus aleyhing, antioksidant, antidot,
antikanserogen, antiallergik, hepatoprotektor, immunomodulyator vo s. basqa
xuisusiyyatlora malik glisirrizin tursusu bioloji aktivliyinin genis spektrino gora
tibbin miixtalif sahalorinds osas tadqiqat obyektina cevrilib. Biyan vo ondan
alman faydali maddolorin ohomiyyotino géro Diinya Ixtira Siyasinda — 1539
Patento malikdir vo 20 don ¢ox xalq tesarriifatlarinda iglonir:

l Biyan
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Biyanin istehsalat tullantilarindan istifad%

Kond ermoizolya
tosorriifatind Kiibralorin siyada
a heyvanlar istehsali osomalorin
liciin yem istehsal

Karton,
kagiz, rezin
istehsali

15 may 2012-ci ildo Azorbaycan Respublikasinin Prezidenti Conab
[lham ®Oliyevin 6lkomizin alimlorino iinvanladigi Ne2/483 sayli rohborliyi
osasinda: xiisusi ilo do Azorbaycanin tobii sorvatlorinin: o ciimlodon, zongin
flora vo faunasinin imkanlarindan somarali istifads edilmasi vo milli aczagiliq
mohsullarinin istehsalinin togkili haqqinda asas tutaraq, dyrondiyimiz bitkilorin
icarisindon Azarbaycanin milli tabii bitki sorvati hesab olunan Tiiksiiz biyan —
“Cononka romas” — Glycyrrhiza Glabra osas todqgigat obyekti kimi 30 ildon ¢ox
secilon vo onun torkibindon somarali lisullarla faydali maddslor alinan, bir sira
cox effektli patentlosdirdiyimiz oczagiliq mohsullart secildi. Bir baga Dovlot
Bascimiz Conab ilham Oliyevin gdstorisino osason 6lkomizdo 24 sentyabr
2012-ci ilin yaradilan “Biyan” Products MMC tasis olunan onun nozdinda
“Biyan Sonaye Parki” yaradildi vo hal-hazirda biyanin preparatlari: miialicovi
sarbatlor formasinda 100% tobii effektli, tohliikasiz, keyfiyyotli mohsul kimi
sonayeda istehsal olunur.

Buna oasas olaraq bildiririk ki, holo 1990-1995-ci illordo Azorbaycan
Tibb Universitetinin Patoloji fiziologiya kafedrasinda yaranan “Tobii limfatrop
preparatlarin arasdirmalar1” laboratoriyasinda (elmi rohbor: AEA — miixbir
uzvi, professor Mommaodov Y. C. rohbarliyi ilo) biyanin genis elmi-osaslh
arasdirmalar1 aparilib. Laboratoriyada elmi-osash todqigatlar ii¢ istigamotdo
yerino yetirildi. “Farmakologiya vo oczagiliq” sObasindo Azorbaycan
florasindan 326 dorman bitkilorin qanin vo limfanin laxtalanma, oks laxtalanma
vo fibrinolizina ilkin  skrininq todqiqatlar1 aparib, 110 faydal
hemolimfokoaqulyasiyaedici dorman bitkilori tosdiq olunub, onlardan dorin
eksperimentlordo 46 perspektivli dorman bitkilorinin faydali farmakoloji aktiv
maddolorinin osasinda oczagiliq mohsullar1 yaradilib: ganin vo limfanin
laxtalanma prosesina tosir gostoron perspektivli preparatlar kimi tokliflorimizi
zamaninda vermisik.
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Bu bitkilorin igorisindo fitofarmakoloji todqigatlar osasinda 12 ¢ox
effektli dorman bitkilorinin, o ciimlodon biyanin limfotrop aktivliyi ilk dofa
diinya tobabotindo askarlanib vo oczagiliq sonayesindo istifadasi toklif olunub,
o cumladen biyanin.

Biyandan alinan, saponin saxlayan individual preparatlari: qlisirrizin
tursusu, qlisiram, kompleks maddslor saxlayan: biyanin quru vo qati
ekstraktlari; biyan kokiiniin sorboti otrafli Oyronilib vo onlarin ¢ox effektli
limfotrop tosiri tibb elmindo totbiq vo tosdiq olunub. Bu tarixi Diinya
tobabotinds Azorbaycanin alimlori edib vo ona siibut olaraq: biitiin dorman
preparatlart  sertifikasiya olunub: Azorbaycan Respublikasi  Sohiyyo
Nazirliyinin “Farmasiya” qurumunda Nozarat-Analitik Laboratoriyasinda
tosdiq olunub; onlarin torkibi, tomizliyi standartlara cavab verir; ayrica Rusiya
Federasiyasinda Moskva soharindo homin preparatlar smaqdan kegib,
tosdiglonib ki, torkib tolob olunan Farmakopeya vo MFM uygundur.

Azorbaycan Respublikasinin 4 aparict xostoxana vo klinikalarinda
onlarin kliniki todqiqatlar1 aparilib: Q.Qarayev admna Birlosdirilmis usaq
xostoxanasinda; Respublika usaq xostoxanasinda; Usaq kliniki xostoxanasinda;
Melikov adina birlogdirilmis sohar xostoxanasinda.

Torofimizdon elmi-osasli arasdirilan biyan bitkisinin preparatlarinin
limfatrop, immunotrop, ganin va limfanin laxtalanmasini azaltmaq xassalorinin
ohomiyyati ayrica otrafli Oyronilmisdir vo yerina yetirilon doktorluq
dissertasiyalarinda: Voliyeva M. N. “Azorbaycan florasindan alinan
antihemolimfokoaqulyasedici vo limfastimulyaoedici bitki monsoli dorman
vasitolori”  (1998); Oliyev M. X. “Postreanimasion ensefalopatiyanin
patogenezindo limfanin laxtalanmasi vo toxumalarin limfadrenajinin pozulma
mexanizmlori, onlarin korreksiyasi” (2006); 3 namizodlik dissertasiyasinda:
Babayeva S.M. “Postreanimasion patologiyanin kompleks miialicosinda
limfotrop fitoterapiya” (2000), Talisinskaya M. B. “Reanimasiyadan sonraki
borpa  dovriindo  orqanizmin immun vo  hemolimfokoaqulyasiya
pozgunluglarinin korreksiyasi” (2003), Oliyeva A.C. “Kaskin agciyor iltihabi
zamani limfadrenajin, immun sistemin, lipidlorin peroksidli oksidlogmosinin
pozulmasi vo onlarin korreksiyasi” (2003) 6z tosdiqini tapmusdir.

Azorbaycan Tibb Universitetinin pediatriya iizro kafedralarin taninmis
alimlorin rohbarliyi ila: akademik Adilo xanim Namazova; professor Livanov
M.I.; professor Eyubova A.E.; professor Haciyev A.A. rohborliyi ilo 12
dissertasiya (3 doktorlug vo 9 namizadlik) yerino yetirilib vo biyanin
preparatinin:  qlisiram  vo  qlisirrizin  tursusunun  daqiq  limfotrop,
immunostimulyaedici, antikoaqulyant, virus oleyhino tosirlori tosdiqlonib.
9086 xostolordo aparilan elmi todqiqatlarin  naticolori birbasa homin
kafedralarin miidirlori vo xostoxanalarin bas hokimlori torafindon imzalanib vo
Azorbaycan Respublikasinin  Sohiyys Naziri torofindon 4 vacib sonad
tosdiglonib. Beloaliklo, yalniz bizim bu 06lkodo kliniki todqiqatlardan doqiq
kegmis vo tosdiglonmis Farmakopeyaya miivafiq dorman preparatlarinin
yuxarida geyd olunan tasirlori tasdiglonib.

8-10 Kasim 2021 388 Azerbaycan



KARABAG 2. ULUSLARARASI UYGULAMALI BILIMLER KONGRESI
"Zafer Giinli ve Sehitlerin Anisina"

Pediatriya kafedrasinin assistenti Voliyev P.M. 1996-c1 ildo Moskva
sohorindo Pediatriya Elmi-Todqiqat institutunda Akademik M.Y.Studenikinin
va professor N.M.Hiiseynovun rohbarliyi ilo namizadlik dissertasiyasini
miudafis edib, biyanin limfotrop, immunotrop vo virus aleyhina preparatlarini
bozi usaq xostoliklorinds istifadosinin effektliliyini Gyronib.

Virus sleyhino vo immun sisteminin qiivvatlondirilmesine aid 2009-cu
ildo Mirzazads Elmar Soltansli oglu — “Usaqlarda herpetik stomatitlorin
kompleks miialicosindo biyan preparatinin totbiqi” movzusunda ATU-nun
Usaq Stomatologiyast kafedrasinda namizodlik dissertasiyasini miidafio
etmisdir.

Bu islorin osast olaraq 1998-ci ildo Russiya Federasiyasimin
[.M.Secenov adina Moskva Tibb Akademiyasinda “Azorbaycan florasindan
alinan antihemolimfokoaqulyasedici vo limfastimulyasedici bitki mongali
dorman vasitolori” adl1 doktorluq dissertasiyasint Mohbubo Nabi qiz1 Valiyeva
miidafio etmisdir, ilk vo yegano azorbaycanli qadin oczagiliq elmlori doktoru
elmi doraco, sonra professor adin1 qazanmisdir.

1997-ci ildon professor M.N.Voliyeva “Oczaciliq texnologiyast vo
1daracilyi” kafedrasina bu giino kimi rohborlik edir. Professor M.N.Valiyevanin
rohborliyi ilo 3 oczacgiliq lizro doktorluq dissertasiyasi tosdiq olunub, 24
oczagiliq elmlori {izro namizodlik dissertasiya, 50 magistr dissertasiyasi
miidafio olunub, 565 elmi isi is1q Uzii goriib o ciimlodon (65 patent, 22
somaralogdirici toklif, 7 monoqrafiya, 17 dorslik vo dors vosaiti, 7 metodiki
gostoris, 14 todris-metodiki vosait, 28 texniki sort, 7 farmakopeya mogqalo).
Qeyd olunan elmi-tadqiqat islorinin naticolori yaradilan aczaciliq mohsullarinin
imumi sayda (359) bir basa Diinyada analoqu olmayan “Biyan Sonaye
Parkina” istehsal olmagq ticiin togdim olunub.

Professor Valiyeva Mohbubo Nobi qiz1 Azorbaycandan an ¢ox Ixtira vo
Patentlorin miiollifi kimi vo oczaciliginda ilk ixtiragi alim, gadin olaraq
Azarbaycan Respublikas1t ©qli Miilkiyyat Agentliyinin tabeliyinds olan Patent
vo Omtao Nisanlarinin Ekspertiza Morkozi torofindon Umumdiinya intellektual
Ixtiragilar Toskilati, Koreya Qadmlar Ixtiragilari Assosasiyast vo Koreya
Intellektual Ixtiragilar Moarkozinin 2019-cu ilin 18-26 iyun tarixindo
Umumdiinya Intellektual Qadinlar Sorgisini, Miisabiqasi vo Innovasion Inkisaf
Morhslasinin - Dorocosinin - Qiymatlondirilmasino aid olan  Beynolxalq
Patentlorin naticalorinin Boyiik miisabigasinde vo sorgide dlkomizi layiqince
tomsil edib:2 qizil, 1 glimiis, 2 biiriinc medal vo homin toskilatlarinin birgs tosis
etdiyi yiiksok soviyyali Xiisusi miikafati “Spesial Prize” diplomunu
Azorbaycana ¢atdirmigdir: 1 qizil medal vo Spesial Prize olan 1 patentdo 36
miialicavi sarbatlor (siroplarin yaradilmasina goéra verilib), hansi ki, “Biyan
Sonaye Parkina” totbiq edilib vo hal-hazirda istehsal olunur.

28 oktyabr 2019-cu ildo Mohtoram Prezidentimiz Conab ilham Oliyev
Sonaye Kompleksinin agilisint etdi. Belo mohtosom sonaye kompleksi
Olkomizdo 1lk dofo olaraq yaramib vo sevindirici haldir ki, dévlstimiz bu
yeniliklori dostokloyir, lazimi qiymot verir. Ciinki, mohsullar 100% bitki
mongoalidir, olavo tosiri yoxdur.
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“Biyan Products” MMC nozdindo Agdas rayonunun 1539 hektar torpaq
sahosindo “Biyan Sonaye Parki” yaradilib. 1539 ha biyanin okini vo todariikii,
11 ha Sonaye kompleksi: “Biyan Todariikii zavodu™; “Biyan Emali zavodu”;
“Bitki Ekstraktlar1 vo Miialicovi sorbatlor zavodu™ birgs foaliyyato baslayib. Bu
sonayedo Olkomizin milli sorvoti hesab edilon dorman bitki xammalindan
Hamar va ya tiiksiiz biyan - Glycyirrhiza glabra asasinda: xirdalanmis kok va
kokiimsovlar, biyanin qati vo quru ekstraktlari, biyanin osasinda miixtolif
dorman bitkilori ilo 32 ¢esiddo miialicovi sorbotlorin  kompozisiyalarinin
istehsali bagladi: 8-boyiiklor {iclin, 8-usaglar {giin, 8-yasghlar {i¢lin, 8-
diabetiklor liciin. Bunlarla yanasi 250 ¢esiddo nano vo homeopatik vasitolor; 60
adda yeni patentlosdirilmis fitopreparatlar, 24 c¢esiddo miialicovi-kosmetoloji
vasitalar istehsal olunacaq va xarici 6lkalora yayilacaqdir (biitiin adlar1 ¢akilon
aczaciliq moahsullarina patentlor va tasdiq olunmus sertifikatlar var).

Sevindirici haldir ki, “Biyan Sonaye Parki”nda istehsal olunan miialicovi
sorbatlor: Biyan sorboti, Biyan “Immunovit” sorboti; Biyan “Broncho” sorbati,
Biyan “Qripson” sorboti Covid — 19 pandemiyasinda 6ziinii dogrultdu. Cox
xostolor yalniz bu preparatlart gobul etmoklo Covid-19 problemindon azad
olunur. Ayrica COVID-19 xostoliyinin fosadlarini aradan gotiirmok iigiin
asagidaki miialicovi sorbotlor komoklik edib: Biyan “Sed”; Biyan “Hem”;
Biyan sorboti, Biyan “Kardio”; Olkomizin biitiin oczagilari raziliq edib,
tosdigedici sonadlor verib.

Naticalar:

1) 1990-cu ildon baslayaraq Azorbaycan Tibb Universitetinin bir neco
kafedralarin alimlori Azorbaycan florasindan 12 c¢ox perspektivli dorman
bitkilorinin, o climlodon biyanin preparatlarinin dorin elmi-osasl
todqiqatlarini aparmigdilar.

2) Azorbaycan Tibb Universitetinin alimlorinin elmi totqiqatlari noticosindo
biyan preparatlarinin:  limfotrop  (limfanm1  tomizlomoak), antivirus,
laxtalanmani azaltmaq vo immun sisteminin fsaliyystinin yliksaltmok
xassolori bronx —agciyor xastoliklorinin miialicasinds siibuta yetirilmisdir.

3) Azorbaycanin “Biyan Sonaye Parkin”da istehsal olunan miialicovi sorbatlor:
Biyan sorboti; Biyan “Immunovit”; Biyan “Broncho”; Biyan “Qripson”;
Biyan “Sed”; Biyan "Hem”; Biyan “Kardio”; Covid - 19 pandemiyasinda
oziinii dogrultdu. Koronavirus pandemiyasi elan olunandan COVID-19
infeksiyasinin miualicasinda bir ¢ox dorman vasitalorinin tatbiq olunmasina
baxmayaraq, dilinyada fitopreparatlarin istifadoesi notico etibar1 ilo on
perspektivli vasitolori Olkomizin milli sorveti olan biyanin mialicovi
preparatlar1 oldu.
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Azorbaycan Respublikasinin  Prezidenti ilham ®Oliyev Miistoqil,
Demokratik, Hiiquqi, Sivil, Diinyovi Dovlot quruculugunda giiclii siyasot
aparir. Miasir, Miistoqil Azorbaycan Dovloti yaradib. 27.09.20-ci ildon
baslayaraq Diinya Tarixinde Qizil harflorle yazilan II Milli Vaton miiharibasi
08.11.20-c1 1ldo boyiik ugurlar, zoforlorlo basa ¢atmisdi. 8 noyabr Milli Zofar,
Qolobo Bayramimizdir! 9 noyabr Bayraq Bayramimizdir! Yeni, Biitov, Milli,
Azad, Miistoqil, Azorbaycan Respublikasinin inkisafina baslamisiq! Tarixdo
miihiim islori olan Mohtorom Prezidentimiz Conab Ilham Oliyev bacarigy,
gabiliyyoti, savadi, siyasoti ilo Azorbaycanin ayrilmaz hissosi olan gozol
Qarabagimizda Connat Mokan yaradir. Buna gors, Dovlst Bascimiz Conab
[Tham Bliyeva dorin tosokkiir edirik, yuxarida qeyd etdiyimiz nailiyyatlorlo biz
do 6lko Bas¢imizi vo xalqimizi iirokdon tobrik edirik!
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LIFE CYCLE ASSESSMENT AND APPLICATION AREAS

YASAM DONGUSU DEGERLENDIRMESI VE UYGULAMA
ALANLARI
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OZET

Iklimlerin degismesi, niifusun artmasi, sanayilesmenin hizla yayginlasmasi sebebi ile endiistri
kaynakl ¢evresel etkiler de giderek artmaktadir. Bu nedenle son zamanlarda, ¢cevre hakkinda
toplum bilincinin artmas1 ile endiistrilerde ¢evreye olan etkilerin azaltilmasi i¢in proje
caligmalar1 ve proseslerdeki ¢evresel etkileri azaltma egilimleri yayginlagsmaya baglamis, bu
konudaki duyarlilik artmistir. Bu kapsamdaki ¢alismalarda en yaygin kullanilan yontem,
yasam dongiisii degerlendirmesi (YDD)’dir. Bir iiriinlin hammaddenin ¢ikarilmasindan
baslayarak, tiim proseslerde islenmesi, sevkiyata hazir hale getirilmesi, tasinmasi, kullanimi,
geri doniistlirebilmesi, belirli islemlerden gecirildikten sonra yeniden kullanilmasi, geri
doniisiimiiniin miimkiin olmadig1 durumlarda atik olarak atilmasina kadar olan siirece yasam
dongitisti ad1 verilmektedir. Yasam dongiisii degerlendirmesi; bir {iriin sisteminin tiim yasam
dongiisii siireglerinin, ¢evresel yonler acisindan degerlendirilmesini kapsayan bir yontemdir.
Ayrica, lirlinlerin, entegre sistemlerin ve hizmetlerin ¢evreye olan etkilerini, siireclerin girdi
ve ¢iktilarini ¢evresel yiik baglaminda tanimlar. S6z konusu g¢evresel etkiler iklim degisikligi,
ozon tabakasindaki incelme, Otrofikasyonu, asidifikasyon, toksik emisyonlar gibi dogal
kaynak tiikketimi bazlarinda degerlendirmelerdir. YDD prosesi sistematik ve asamali bir
yaklagimdir dort bilesenden olusur: ama¢ ve kapsam tanimi, envanter analizi, etki
degerlendirmesi ve yorumlama. Bu g¢alisma kapsaminda literatiir aragtirmalar1 yapilarak
YDD’nin temel uygulama yontemi ve uygulama alanlar1 incelenerek c¢evresel etki ve
stirdiiriilebilir konularindaki etkisi ortaya konmugstur. Gilinlimiizde tim kamu ve 6zel sektor
isletmelerinin faaliyetlerini ¢cevresel anlamda gézden gecirmesi, bastan sona tiim siireglerinde

kullandiklar1 hammadde, enerji gibi girdilerinden ve c¢iktilarindan kaynaklanabilecek
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muhtemel c¢evresel yiiklerini gozden gecirmeleri, yiiksek ¢evresel ylikleri olan proses girdi ve

ciktilarini daha az zararli olanlarla degistirmeleri gerekmektedir.

Anahtar Kelimeler: Yasam dongiisii degerlendirmesi (YDD), c¢evresel etki, YDD

metodolojisi, Siirdiiriilebilirlik

ABSTRACT

Due to the change of climates, the increasing population, the increase of industrialization, the
environmental impacts caused by the industry are also increasing. For this reason, recently,
with the increase of public awareness about the environment, the tendency to reduce the
environmental impacts in the projects and processes in the industries to reduce the
environmental impacts has started to become widespread and the sensitivity has increased.
With this increased sensitivity, programs and methods of examining environmental impacts
have become widespread. The most widely used method in studies is life cycle assessment
(LCA). The life cycle is the process from the extraction of the raw material of a product to its
processing in all processes, making it ready for shipment, transportation, use, recycling, reuse
after certain processes, and disposal as waste in cases where recycling is not possible. Life
cycle assessment; It is a method that covers the evaluation of all life cycle processes of a
product system in terms of environmental aspects. It also defines the environmental impact of
products, integrated systems and services, and the inputs and outputs of processes in the
context of environmental burden. These environmental effects are evaluated on the basis of
natural resource consumption such as climate change, ozone depletion, eutrophication,
acidification, and toxic emissions. The LCA process is a systematic and phased approach and
consists of four components: purpose and scope definition, inventory analysis, impact
assessment, and interpretation. Within the scope of this study, the basic application method
and application areas of LCA were examined by making literature researches and its impact
on environmental impact and sustainability was revealed. Nowadays, all public and private
sector enterprises have to substitute their environmental inputs with process inputs and
outputs with less harmful ones, in order to environmentally monitor their activities and to
observe the possible environmental burdens that may incur from inputs such as raw materials

and energy used throughout.

Keywords: Life Cycle Assessment (LCA), Environmental Impact, LCA Methodology,
Sustainability
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1. GIRiS

Bir {iriiniin hammaddenin ¢ikarilmasindan baslayarak, tiim proseslerde islenmesi, sevkiyata
hazir hale getirilmesi, tasinmasi, kullanimi, geri doniistiirebilmesi, belirli islemlerden
gecirildikten sonra yeniden kullanilmasi, geri donilistimiiniin miimkiin olmadigi durumlarda

atik olarak atilmasina kadar olan siirece yasam dongiisii adi verilmektedir (Oztiirk 2012).

Bir iirliniin yasam dongiisii degerlendirmesinin her asamasinda insan faaliyetlerinin getirdigi
yiikler, tiiketilen kaynaklar ve enerji (girdiler) ve ortaya c¢ikan kirleticiler ve atiklar (¢iktilar)
hesaplanarak belirlenmektedir. Girdiler ve ¢iktilar, yenilenebilen ve yenilenemeyen enerji
kaynaklarmin uzun vadede siirdiiriilebilirligi, insan sagligi, biyogesitlilik ve digerleri
tizerindeki olumsuz etkilerine gore degerlendirilmektedir. Bunlar bilindikten sonra ¢iktilarin
cevre tizerindeki etkisini azaltmak i¢in Onlemler alinabilir (Muralikrishna & Manickam,

2017).

Bir¢ok isletme, ¢evresel etkilerini en aza indirmek i¢in aragtirmalar yapmaktadir (Curran,
2006). Bu arastirmalarla birlikte ¢esitli sistemlerin ¢evresel etkilerinin degerlendirilmesi ve
karsilastirilmast i¢in ¢esitli araglar ve yontemler gelistirilmistir. Bunlara 6rnek olarak, Yasam
Dongiisii Degerlendirme, Siirdiiriilebilirlik Degerlendirmesi, Stratejik Risk Analizi, Cevresel
Etki Degerlendirme, Cevresel Risk Degerlendirme, Entegre Etki Degerlendirme, Maliyet —
Fayda analizi, Malzeme Akis Analizi, Ekolojik Ayak izi, Karbon Ayak Izi gibi ydntemler
verilebilir (Finnveden ve dig., 2009). Bu yontemler arasinda, bir iirlin veya hizmetin
iiretilmesinde stirdiiriilebilirligin saglanmasi igin, biitiinsel analitik bir yaklasim olan Yasam

Dongiisii Degerlendirme (YDD) dnemle tavsiye edilmektedir (Giiereca ve dig., 2015).

YDD prosediirii 1990'h yillara kadar uygulanmamasina ragmen kokeni 1960' 11 yillara kadar
uzanmaktadir. Pek ¢ok insan tarafindan LCA’nin ilk kez Coca-Cola firmasinin 1969°da cam
sise kullanimi ile plastik sise kullanimi arasinda karar vermesi asamasinda kullanildigi

bilinmektedir (Matthews vd., 2014).

Yasam dongiisii degerlendirmesi ile ilgili tamim ve standartlar 1990’Ihi yillarda Avrupa
iilkelerinde gelismeye baglamis ve nihai olarak giiniimiizde hala yasam dongiisi
degerlendirme calismalar1 i¢in bir kilavuz olarak kullanilan ISO 14000 Cevre Ydnetim
Sistemlerinin bir alt kiimesi olan ISO 14040-14044 uluslararas1 standartlar serisi ile

sonuglanmistir (Demirer 2011).
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2. Yasam Dongiisii Degerlendirmesi

Yasam Dongilisi Degerlemdirmesi (YDD); bir {riin sisteminin tim yasam dongisi
stireclerinin, ¢evresel yonler acisindan degerlendirilmesini kapsayan bir metodolojidir. Bazi
durumlarda; “yasam dongiisii degerlendirmesi”, “yasam dongiisii yaklasimi”, “besikten
mezara analizi” ve “Ekobalans” seklinde de adlandirilmaktadir. Bu metodolojinin ana amaci,
cevre yonetimi ve daha uzun donemde siirdiiriilebilir kalkinmaya katki saglayabilmek i¢in bir

takim teknik ve araclar sunmaktir (Jensen, ve dig., 1997).

Yasam dongiisii degerlendirmesi, Uriinlerin, entegre sistemlerin ve hizmetlerin ¢evreye olan
etkilerini, siire¢lerin girdi ve c¢iktilarini ¢evresel ylik baglaminda tanimlayan sistematik ve
analitik bir yontemdir. S0z konusu ¢evresel etkiler iklim degisikligi, stratosferik ozon
tabakasindaki incelme, otrofikasyonu, asidifikasyon, toksik emisyonlar gibi dogal kaynak

tiiketimi bazlarinda degerlendirilmektedir (Orhon ve dig., 2002).

Bu kavram, sadece iiriiniin {iretimi asamasinda gerekli prosesleri degil; hammaddenin temini,
islenmesi, nakliyesi, insas1 (upstream), Uretilen iriiniin kullanilmasi ve kullanim Omriini
tamamladiktan sonraki nihai bertarafini (downstream) iceren prosesleri de dikkate almasi
acisindan klasik yaklagimdan farklidir (Loijos, 2011). YDD araci ile {iriin/hizmetlerin tiretimi,
kullanilmast ve kullaniom Omriinii tamamladiktan sonraki bertaraf yontemlerinin tim
asamalarindaki c¢evresel yiiklerin analizi gergeklestirilmektedir. Cevresel yiikler, dogal
kaynaklarin tahribati, enerji tiiketimi, ve kara, su ve hava iizerindeki emisyonlar1 kapsayan

cevre lizerindeki tlim etki gesitlerini igermektedir (Georgiopoulou ve dig., 2018).

Yasam dongiisii degerlendirmesi genellikle kapsamli yazilimlarin firmaya 6zel uyarlamalari
veya dogrudan firmanin ihtiyaclart i¢in programlanmis yazilim paketleridi. ORWARE,
SimaPro, MARTES, TEAM by, Ecobilan, UMBERTO, LCAIT, SiSOSTAQUA, BioWin,
STAN, WWEST, BEAM, GEMIS, Quantis Suit yaygin ticari YDD yazilimlaridir (Rebitzer,
ve dig, 2004) .

Yasam Dongilisii Degerlendirmesi, farkli kullanim amaglar i¢in imkan saglamaktadir. Bu
kullanim amaglarina gore bakildiginda, iiriin/proses gelistirme ve maliyet azaltimi oncelikli
siray1 alirken; karar verme, cevresel 6nlemler alma ve miisteri gereksinimleri ikinci planda yer

almaktadir (Bishop 2000).

YDA metodolojisi temel olarak;
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e Bir {iriin ya da hizmet eldesi siirecinde kullanilan enerji, su ve diger ham maddeler ile
dogal kaynaklarin ve bununla birlikte ortaya c¢ikan ¢evresel emisyonlarin bir

envanterinin ¢ikartilmasi,
e Bu girdi ve ¢iktilarla baglantili olarak meydana gelmesi olasi ¢evresel etkilerin analizi,

e Sonuglarin sistematik ve karsilastirmali olarak degerlendirilerek, karar vericilere
sunulmasini kapsar (Kluwer Academic Publishers, 2002).

YDA uygulamasi i¢in gelistirilmis iki adet ISO standardi mevcuttur: “ISO 14040:2006 Cevre
Yénetim — Hayat Boyu Degerlendirme — ilkeler ve Cerceve” ile “ISO 14044:2006 Cevre
Yonetimi — Hayat Boyu Degerlendirme — Gereklilik ve Kilavuzlar”. ISO 14040, YDA
metodolojisine giris niteligindedir ve c¢esitli tanimlamalar igerir. ISO 14044 ise bir YDA
caligmas1 gercgeklestirmek igin gerekli olan proses ve adimlan tarif eder. Bu standartlara
uygun olarak gerceklestirilen YDA prosesi sistematik ve asamali bir yaklagimdir ve dort
bilesenden olusur: hedef ve kapsam tanimi, envanter analizi, etki degerlendirmesi ve

yorumlama (ISO, 2007).

1- Hedef ve Kapsam Tanimi:

Hedef tanimi1 asamasinda, yapilan ¢alismanin amaci, gerceklestirilme nedeni ve ¢alismanin
sonuclarinin iletilecegi hedef kitle agikca belirtilmelidir. Tiim YDD calismalar igin seffaflik
zorunludur (Cokaygil 2005).

Hedef ve kapsam bdliimiinde analize konu olan iiriin, proses ve hizmetler i¢in ulagilmak
istenen sonucun ne oldugunun ve bu sonuglarin ne amagla kullanilacaginin belirlenmesi,
caligma simirlarmin  segilmesi, elde edilemeyen veriler icin kabullerin yapilmasi vs.

gerekmektedir (Demirer 2011 ).

Yasam dongilisii degerlendirmesi c¢alismasinin basinda alinmasi gereken kararlar ve bu
kararlarin yasam dongiisii degerlendirmesi ¢alismasinda yaratacagi etkiler temel olarak
asagida belirtilmistir (Demirer 2011):

- Projenin hedef(ler)inin tanimlanmasi

- Cevresel degerlendirmelerin desteklenmesi

- Bir proses i¢in referans bilgilerin saptanmasi

- Bir sistemde her bir basamak veya prosese ait katkilarin ayr1 ayr1 belirlenmesi
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2. Yasam Dongiisii Envanteri (YDE) Analizi:

Envanter analizi, yasam dongiisii degerlendirmesinin ikinci basamagidir. Uriiniin siireg
boyunca tiim girdi ve c¢iktilariin anlatildigi, hammadde ve enerji ihtiyaglari, olusan

emisyonlarin ve cevreye verilen atiklarin belirlendigi basamaktir (Oztiirk 2012).

Yasam Dongiisii Envanteri, sistemin tiim girdi ve ¢iktilarinin derlenmesi ve sayisallastiriimasi
gereken asamadir (Klopffer ve Grahl, 2014). Bu asamada, sistemi karakterize etmek icin
kullanilan verilerin kalitesi ¢ok Onemlidir, ¢iinkii tim YDD'nin kalitesini ve gecerliligini
belirler. Genelde yerel ve sisteme 6zgii veriler tercih edilse de, dahil edilen tiim siirecler i¢in

bu tiir verileri toplamak pratikte nadiren miimkiindiir (Bjorn ve dig., 2017).

Yasam dongiisii envanteri, analize konu tiim girdilerin, varsa onlarin da analize katki
saglayacak g¢evresel etkileri bilinen alt girdilerinin, ¢evresel etki ve emisyon ciktilarinin
toplamindan olusmaktadir. Analize konu tiim girdiler, ¢alismanin ama¢ ve kapsami ile
dogrudan ilintili olmalidir. Yasam dongiisii envanterinin 4 asamasi vardir (Demirer 2011):

I. Degerlendirilmekte olan siirecin akis diyagraminin olusturulmasi

II. Veri toplama planinin gelistirilmesi

III. Verilerin toplanmast

IV. Degerlendirme ve raporlama

3. Yasam Dongiisii Etki Degerlendirmesi (YDED)

Yasam dongiisii etki degerlendirmesi icin birden fazla cevresel kategori bulunmaktadir.
Calismanin hedef ve amacma paralel olarak uygun olan kategori secimi yapilmalidir
(Cokaygil 2005). YDED asamasi, dogal kaynak kullaniminin potansiyel ¢evresel etkisinin ve
sistemden kaynaklanan cevresel salinimlarin anlasilmasi i¢in ¢ok oOnemlidir (Margni ve

Curran, 2012).

Yasam dongiisii etki degerlendirmesi asamasinda yasam donglisii envanteri verileri kiiresel
1sinma potansiyeli, ekotoksisite, veya oOtrofikasyon gibi ¢evresel etki kategorilerine ayrilir.
Etki analizi, insan sagligi ve ¢evresel degerlerin yani sira dogal kaynak tiikketimini de ele alir.
Yasam dongiisii, etki analizi, iirlin/proses ve bunun olasi ¢evresel etkileri arasinda bir baglanti
kurar. Bu agsamanin sonucunda ¢alismanin amacina bagli olarak tiriinleri degerlendirmek veya

secenekleri karsilastirmak i¢in kullanilan ortak bir parametre elde edilir. Sonuglarin
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yorumlanmasi ve iyilestirilmesi asamasinda elde edilen bulgular ¢alismanin amag¢ ve kapsam
tanim1 g6z oniinde bulundurularak degerlendirilir (Demirer 2011).
Asagida yasam dongiisii etki analizini olusturan agsamalar (Demirer 2011):

- Etki kategorilerinin se¢ilmesi ve tanimlanmast

- Siniflandirma

- Karakterizasyon

- Normalizasyon

- Gruplandirma

- Agirliklandirma

4. Yorumlama ve Iyilestirme

Yasam dongiisii degerlendirmesinin son basamagi olan yorumlamada, yasam dongiisi
envanteri ve yasam dongisi etki analizi basamaklarinda elde edilen sonuglar uygun teknikler
aracilifryla degerlendirilir (Tok 2015). Bagka bir deyisle yorumlama basamaginda, sonuglar
gozden gegirilir, amag¢ ve kapsam taniminda belirtilenler ile uyumlu olup olmadigina bakilir

(Bayrak 2014).

YDD’nin son asamasi olan yorumlamanin amaci ISO tarafindan, 6nceki asamalarda elde
edilen bulgularin degerlendirilmesi, sonuglarin belirlenmesi, kisitlarin tanimlanmasi 6nerilerin
yapilmasi ve ¢alismanin sonuglarinin seffaf bir bigcimde raporlanmasi, sonuglarinin amag ve
kapsam boliimii ile uyumlu olarak, kolay anlasilabilir, eksiksiz ve tutarli bir sekilde sunulmasi

olarak tanimlanmistir (Demirer 2011).
3. Yasam Dongiisii Degerlendirmesi Yaklasimlari

Yasam dongiisii degerlendirmesinde iiriiniin elde edilmesi icin gerekli olan girdilerin elde
edilmesinden ¢iktilarin bertaraf edilmesinin getirdigi yiiklere kadar tiim asamalar sistem
sinirlarina dahil edilebilir. Arastirmacinin tercihine gore sistem sinirlari belirlenebilir. Bunun

icin yasam dongiisli degerlendirmesinde asagidaki yaklasimlar kullanilir:

* Besikten mezara: Besikten mezara yaklasiminda tiretimden (besikten) kullanim agamasi ile
bertaraf asamasina (mezara) kadar olan tiim siire¢leri kapsayan bir yasam dongiisii
degerlendirmesi yapilmaktadir. Tiim agamalardaki girdi ve ¢iktilar degerlendirmede dikkate

alinmaktadir.
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* Besikten kapiya: Besikten kapiya yaklagiminda tiretimden (besikten) iliretim sonunda
(kaprtya) kullanictya ulasmadan oOncesine kadar olan asamalar yasam dongiisii
degerlendirmesine  dahil edilmektedir. Uriiniin  kullanom ve bertaraf asamalar
degerlendirmede ihmal edilmektedir. Besikten kapiya yapilan degerlendirmeler Cevresel Uriin
Beyanlarinin temelini olusturabilir. Ulastirma asamasinda fosil yakit yerine biyoyakit

kullanilmas1 YDD’ nin nihai degerlendirmesinde etkili olabilir.

* Besikten besige: Besikten besige yaklasimi besikten mezara yaklagiminin 6zel bir ¢esididir.
Uriiniin kullanim émrii sonunda geri doniisiim asamasimin degerlendirildigi yaklasimdir. Geri
doniislim ile ayni tiriinlerin elde edilmesi, 6rnegin geri doniistliriilmiis kutulardan aliminyum
icecek kutularmin tretilmesi veya farkli iirlinlerin elde edilmesi, 0rnegin toplanan cam

sigelerden yalitim {iriinii olan cam yiinii elde edilmesi saglanmaktadir.

* Yasam donglisli enerji analizi: Yasam dongiisii enerji analizi (Life Cycle Energy Analysis-
LCEA), bir iiretimde tim enerji girislerinin hesaba katildig1 yaklagimdir. Sadece {iretim
asamasindaki enerji girisini degil, iiretim ic¢in gerekli bilesenleri, malzemeleri ve hizmetleri
tretmek i¢in gerekli olan tiim enerji girislerini igermektedir. LCEA ile tiim yasam donglisii
icin toplam enerji girisi dikkate alinmaktadir. Bu nedenle enerji kaynagimin ne oldugunu,
yenilenebilir enerji kaynaklarindan mi1 ya da fosil yakitlardan m1 elde edildigini bilmek ¢ok

onemlidir (Muralikrishna & Manickam, 2017).

4. SONUCLAR

* Yasam dongi degerlendirmesi, ¢evresel gerekliliklerin hangi sekillerde gelistirilecegini

belirleyen ve iligkili etkilerin anlasilmasinda kullanilan 6nemli bir aractir.

* Yasam dongii degerlendirmesi ayn1 zamanda, ¢evresel perspektiften bakildiginda hangi
tasarim se¢eneklerinin daha faydali olabilecegini ve ilgili dengeleme uygulamalarinin var

olup olmadigini anlamak i¢in kullanilan bir aragtir.

* Her bir {iretim ve faaliyet i¢in uygulanabilir olan YDD, kaynaklarin korunmasi, ¢evre

kirliliginin azalmasi ve siirdiiriilebilir biiylime i¢in oldukc¢a 6nemlidir.
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BIOMORPHOLOGICAL CHARACTERISTICS, PHOTOCHEMICAL
COMPOSITION AND MEDICAL IMPORTANCE OF THE
HYPERICUM PERFORATUM L. SPECIES

YIRTIQ DAZI (HYPERICUM PERFORATUM) NOVUNUN
BIOMORFOLOJI XUSUSIYYOTLORI, FITOKIMYOVI TORKIBI VO
TiBBi OHMIYYOTI
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Xiilasa: Azorbaycan Respublikasi Kond Tasarriifati Nazirliyinin Meyvagilik vo Cayeiliq Elmi
Todgiqat Institutunun Abseron Tacriiba Stansiyasinda (Bina qasabesi) Yirtiq dazi (Hypericum
perforatum) novi becorilorok, toplanililmis laboratoriya soraitindo standartlara uygun sokildo
qurudulmusdur.

Daziotu dazikimilor fasilosine (Hypericaceae) aid olub, Hypericum cinsinin miilayim
subtropik vo tropik Olkolorin dagliq yerlorindo, Sibir, Mongqolstan, Cin, Simali Afrika,
Avstraliya, Yeni Zelandiya, Yaponiya, Conubi vo Simali Amerikada yayilmisdir. Araliq
donizi vilayatindo yayilmis 200 néviindon Qafqazda 27, Azorbaycanda iso 15 novii vardir.
Naxg¢ivan Muxtar Respublikasinin asagi vo orta dagliq qursaqlarinin bozqir, ¢ilpaq dasliq
orazilordo, ¢omanliklords, meso konarlarinda, talalarda vo pohraliklords yayilmisdir [1, s. 104;
3,s.132].

Acar sozlar: serotonin, noradrenalin, dofamin, hiperisin, hiperforin
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Sak. 1.Y1rtiq daz1 - Hypericum perforatum

Yirtiq dazi (Hypericum perforatum) adlanan bu ndév bozon qoyungiran, ¢obansiizgaci,
qirmiz1 ot, doliganl da adlanir. Coxillik ot bitkisi olub, govdosinin hiindiirliiyii 30-80 sm,
gabirgali olmagla, yuxari torofindo garsi-qarsiya diiziilmiis yarpaqlart vardir. Yarpaglarinin
uzunlugu 1-3 sm, eni 2-8 mm olub, ¢oxsaylidir. Meyvasi ¢oxtoxumlu, 3 yuvali qutucuqdur.
Yabani ot bitkisi olan yirtiq dazi tam ¢igoklomo dovriinds (iyul-avqust) xammal olaraq
toplanurlir vo keyfiyyatli dorman bitki xammali kimi istifads edilir. Topladigda zirvesindon
25-30 sm asag1 kasmok lazimdir. Xammal kolgali yerlords ¢adir tizerinde 5-7 sm qalinhiginda
sorilmoklo, yaxs1 ventilyasiyali kolgali yerlordo qurudulmalidir [2, s. 128; 4, s. 156; 5, s. 113-
114;7, 5.826; 6, s. 199-203].

Toplanilmis bitki niimunolori standart metodlara istinad edilmoklo qurudulmus,
laboratoriya soraitindo tadqiqat {iglin hazirlanmigdir. Analiz “Kristal” M markali qaz
xromatoqrafiyasinda cihazinda yerino yetirilmisdir. Aparilan analizin noticalorine asason efir
yagt olan 0,947% a-pinen, 0,452% P pinen, 0,611% carene 0,886% a-terpinen, 8,662% 1,8
sienol (evkaliptol), 0,074% p terpinen, 0,443% terpinolen, 43,734% linaool, 13,474
cariophyllen, 10,277% terpinen-4-ol, 0,573% citronellol, 2,272% estragol, 6,827% mirtenol,
0,142% nerol, 2,005% heraniol, 0,45% citronellyl butirat, 0,040% o-terpinil asetat, 0,257%
sitronellal tiglat, 2,462% mirtenol, 7,648% nerol maddolori agkar edilmisdir [8, s. 3-6].

Istifadosino géro daziotunun ¢ox genis tosir spektrini nozoro alib, bozi xeyirli
xUsusiyyatlorini nozorinizo catdiririq. Bitkinin tibbdo yeriistii hissosi, asason otu vo ¢icoklori
istifado olunur. Torkibindo hiperisin, flavonoidlor, xiisuson kversetin, rutin, hiperozid,
ksantonlar maddolor vardir. Daziotunda tapilan hiperforin vo adhiperforin maddolori
serotonin, noradrenalin, dofamin kimi maddslorin miqdarint artirir, bu tosiri sayssinds hal-
hazirda Avropada depressiyanin miialicosindo genis istifado olunur. Bu bitkinin sulu
domlomaosi badonimizs daxil olan kimyavi dorman maddslorinin daha siiratli par¢alanmasina
vo toxumalarda y181lib qalmamasina sorait yaradir. Bu bitkido tapilan hiperisin vo hiperforin
maddolori dorids qasinma vo miixtalif loks kimi problemlors yaxsi tosir edir, dorini yenilomok
ticlin istifado olunur. Aparilmis todqiqatlar bu bitkinin ¢ox giiclii virusdldiiriicii tosirini do
ortaya ¢ixarmisdir. Bir ¢ox xostoliklorin sagaldilmasinda faydalidir. Belo ki, trofik yaralarin
miialicosindo totbiq olunur. Daziotu menopauza dovriindo qadinlarda miisahido olunan
hoyocan, istibasma, halsizliq, bodondo agr1 kimi klimakterik olamotlori aradan qaldirir.
Tadqiqatin maqsadi: Todgigatin asas maqsadi Ocimum basilicum L. - Adi reyhan noviiniin
torkibindoki bioloji aktiv maddolori agkar etmokdon ibarat olmusdur.
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Material vo metodlar: Yirtiq dazt (Hypericum perforatum) ndviiniin torkibindoki bioloji
aktiv maddoalori askar etmok {iglin yarpaq vo govdesindon alinmis efir yag “Kristal” M
markal1 qaz xromatoqrafiyasinda analiz edilmisdir.

Tacriibi hissa

Yirtiq dazi (Hypericum perforatum) toplanilaraq standart metodlara istinad edilmokls
qurudulmus, xiisusi metodla efir yag1 alinaraq analiz edilmisdir. Analiz “Kristal” M markali
qaz xromatoqrafiyasinda aparilmigdir. Aparilan analizin gedisi asagidaki kimidir:

Noticalor va muzakirasi

“Kristal” M markali gaz xromatoqrafiyasinda aparilan analizin naticolorino osason efir yagi
olan Aparilan analizin noticoloring asason efir yagi olan 0,947% a-pinen, 0,452% [ pinen,
0,611% carene 0,886% a-terpinen, 8,662% 1,8 sienol (evkaliptol), 0,074% p terpinen,
0,443% terpinolen, 43,734% linaool, 13,474 cariophyllen, 10,277% terpinen-4-ol, 0,573%
citronellol, 2,272% estragol, 6,827% mirtenol, 0,142% nerol, 2,005% heraniol, 0,45%
citronellyl butirat, 0,040% o-terpinil asetat, 0,257% sitronellal tiglat, 2,462% mirtenol,
7,648% nerol maddolori askar edilmisdir.

Torkibindo as1 maddslor, qatran, katexin, leykoantosianidin, karotinoidlor, antrasen,

hiperisin, protopsevdohiperisin, efir yaglari, antraxinon, flavonoidlor, hiperozid, rutin,
kversitrin, izokversitrin, kversetin, E, C, PP vitaminlor, karotin, nikotin tursusu, antosian,
alkaloid, pigmentlor, makro vao mikroelementlor vardir. Biiziicii, antiseptik, iltihabsorucu vo
antidepressant dorman bitkisidir. Belo ki, mods vo 12 barmaq bagirsaq xorasi, qastrit,
enterkolit, ishal, xorali kolit, babasil, qaraciyor vo 06d yollar1 xostoliklori (diskneziya,
xolesistit, 6ddasi, koskin vo xroniki hepatit), agiz vo bogaz xastoliklori (kaskin vo xroniki
tonzillit, angina, stomatit), sinir xostoliklori (nevroz, nevrasteniya, qicolma), bdyrok
xostaliklori (qlomerulonefrit, pielonefrit, sistit), artrir vo radikulit xastoliklorinds istifado
edilir. Xalq tobabatindo podaqra, oynaq revmatizmi, vorom vo isias-nevralgiyada effektlidir.
Bolgaristanda bitkinin yeriistii hissosi hozm sistemi, qaraciyor, 6d kisasi xastoliklori zamani
iltihab oleyhino vo biiziicii dorman kimi, Polsada iso nevrasteniya, yuxusuzluq, bas agrisi vo
mado xostaliklorinin miialicosinds hemostatik vo yarasagaldict kimi istifado olunur. Fransada
yagl yara vo yaniqlarin miialicosindo, ditiretik olaraq, iirok foaliyystinin vo toxuma
yenilonmasini stimullagdiran vasito kimi istifads olunur. Oynagmn miibadile, infeksion va
revmatik etiologiyali xostoliklorinds, yara, xora vo miixtolif travmalarda, koskin yolxucu
xostoliklor: vorom, qizdirma vo xosxassali toromolords islodilir. Mastopatiya vo qadin
xostoliklori zamani effektlidir. Bitkinin fotosensiblizasiyaedici xiisusiyyotino goro vitiliqo
xastoliyinin miialicasinda, yaniq ve yaralanmalarda isladilir.
Elmi tobabotdo daziotundan xiisusi dorman maddolori hazirlanir. Bunlar asagidakilardan
ibarotdir: Antidiabetik qarisiq - “Arfazetin”, “Mirfazin”, sidikqovucu qarisiq - “Brusniver”,
«Brusniver-T”, 6dqovucu - hepatoprotektor garisiq - “Hepavit”, daziotunun kompleks
preparatlart:  “Sibektan”, “Novo-Passit”, “Farinqall”, “Prostanorm” vo orqanizm
mohkomlandirici eliksir olmaqla, dosrmanlar hazirlanir.

Istifadasi vo qobul qaydasina asason bitkinin yeriistii hissosi (gdvde, ¢igok vo yarpaglari)
istifado edilir. ©n ¢ox istifade edilon dorman bitkisidir. Orqanizm mdhkomlandiran, iltihab
oleyhino olub, qankosici xiisusiyyoti vardir. Miokardit vo endokarditdo stimulaedici vo
spazmolitik dorman kimi islodilir. Astenik hallarda, nevroz, nevrasteniya, bas agrisi, halsizliq
zamani tayin edilir. Iltihabsorucu vo agrikasici vasito kimi mode-bagirsaq trakti xostoliklori
(qastrit, mada va onikibarmaq bagirsagin xora xastaliyi, enterokolit, ishal, hemorroy (babasil),
xorali kolit, qaraciyor, Odyollar1 (xolesistit, 6ddasi xostoliyi, sariliq, xroniki hepatit)
xostaliklorinds islodilir. Qlomerulonefrit, pielonefrit, sistit, revmatizm, liimbaqo vo prostatitdo
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diuretik, antidipressant, iltihabsorucu dorman maddasi kimi totbiq edilir. Bitkinin domlomo vo
bisirmosi bagirsaqlarda kolit, dorido yaniq, gingivit vo stomatitlor zamani toyin edilir.
Daziotunun digor bitkilorlo qarisigi qrammiisbot mikroorqanizmlorin vo stafilokokklarin
mialicosindo antibiotiklorlo birlikds totbiq edilir. Bundan basqa abses, fleqmona va infiltrativ
proseslor zamani da faydali tosiro malikdir. Son zamanlar daziotunun antidepressant effekti
askar edilmisdir. Belo ki, yliksok psixoemosional hossashigin vo stressin aradan
qaldirilmasinda vo fotosensiblizasiyaedici kimi xiisusiyyotlori do molum olmusdur. Bioloji
aktiv maddolorlo (spirt, karotinoidlor, tokoferol) daziotunun qarisig iltihabsorucu effekt
yaradir. Damlomasi keyfiyystli spazmalotik, biiziicii, dezinfeksiyaedici vo iltihabsorucu
dormandir. Qastrit, koskin vo xroniki enterit, kolit, 6d yollarinin diskenziyasinda, xolesistit,
0ddas1 xastoliyi, hepatit vo meteorizmds faydalidir. Tonzillit, angina, gingivit va stomatitlordo
domlomasi ilo qarqara edilir. Oks gostoris olaraq qaraciyar nahiyyosinde xosagalmoz
duygular, agizda aciliq hissi, qabizlik, istahin koskin pozulmasi bas verir. Qan tozyiqini
yiiksaltdiyindon hipertoniyaya meyillik hallarinda qobul edilmasi maslohot goriilmiir.
Ev soraitinds hazirlana bilocak bir nego resepti toqdim edirik:
v' Bir x6rok qasigi bitki 1,5 stokan qaynanmis suda domlomoklo mohlulu hazirlanilir
(termosda). Giinds 3 dofs yemokdon 20-40 doqigo avval 1/3 stokan qobul edilmalidir.
v’ 2-3 x6rok qasig1 bitki 2 stokan gaynanmig suda domlonarok moahlul soklinds gobul edilir.
v Bir ¢ay qasig1 bitki 250 ml gaynanmis suda domlonir. Giindo 2-3 stokan gobul edilir. Bir
ne¢a hofto ardicil qabul edilmoalidir.
v' Xammal 1:10 nisbotinds 70-96"1i etil spirtindo 10 giin orzinds saxlanilmalidir. 30-50
damc1 1/3 stakan su ilo qarigdirilir vo qarqara edilir.
Xastoliklorin dorman bitkilorilo miialicasine ¢alismaq lazimdir. Ciinki tobii vasitolor adotetmo,
kumlyasiya (¢okiintii), zoharlonma tératmir vo orqanizmdaon qisa miiddatds xaric olur.
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ABSTRACT

The collected plant samples were dried using standard methods and prepared for the
laboratory research. The analysis was performed on “Crystal” M gas chromatography.

According to results of the analysis, the essential oil contains 0,947% a-pinen, 0,452%
B pinen, 0,611% carene 0,886% o-terpinen, 8,662% 1,8 sienol (evkaliptol), 0,074% p
terpinen, 0,443% terpinolen, 43,734% linaool, 13,474 cariophyllen, 10,277% terpinen-4-ol,
0,573% citronellol, 2,272% estragol, 6,827% mirtenol, 0,142% nerol, 2,005% heraniol, 0,45%
citronellyl butirate, 0,040% a-terpinil asetate, 0,257% sitronellal tiglate, 2,462% mirtenol,
7,648% nerol.

We introduce to you some of the profitable characteristics of the Hypericum
perforatum taking into account its great influence range. In medicine, the upper part of the
plant is used, especially herbs and flowers. It contains hypericine, flavonoids, espesially
kversetine, rutine, hyperoside and ksantones. Substance as hyperphorine, found in Hypericum
perforatum, increases amount of the adhyperphorine, serotonine, noradrenaline and
dophamine. Because of that influence it is widely used nowadays as an antidepressant in
Europe. Its brew precondition faster dissolution in the body and leaving from tissues of the
chemical medicines. The substanses as hypericine and hyperphorine well influence to such
problems of the skin as rush and different pigmentations, it is also used for refreshment of the
skin. Conducted experiments showed strong antivirusological influence of the plant. It is
actively used against many illnesses. For example, it is used for treatment of the throphic
ulcers. The Hypericum perforatum can give relieve from anxiety, hyperheating, feableness
and pains in the body of women that happen in the climacteric period.

Keywords: serotonine, noradrenaline, dophamine, hypericine, hyperphorine

Sok. 2. Yirtiq daz1 - Hypericum perforatum ndvii yaginin xromatoqrafiyasi
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OTuyeT XpoMaTorpaMmbi

MacnopT XxpomaTorpamMmmel

"Zafer Giinli ve Sehitlerin Anisina"

MpoekT: noname KonoHka:
HasBaHue meTopa: Efir Mpoba: dazotu
[aTta v BpeMmA: 13.09.2021 14:51:52 MeTopq pacueTa: AbBconoTHas rpagyupoBka
AHanus.XpomaTorpamma: 59.2 O6Lem, MKn: 1
Onepartop: Pa3sBepfeHue: 1
WCTOYHKK:
Pacyet no KOMNoOHeHTam
Bpemsi, MUH | KOMMOHEHT Fpynna |Mnowaab |Bbicota |Mnowaab, % |KoHueHTpaunsa |EA. KOHUeHTpauun |OeTekTop
8.737 | alfa-Pinen 298.376| 101.082 0.947 nng-1
9.125 70.020 22.283 0.222 nng-1
9.489 | beta-Pinen 142.526 37.083 0.452 nng-1
9.775| Carene-3 192.444 49.442 0.611 nng-1
9.968 8.445 3.833 0.027 nng-1
10.113 19.543 7.548 0.062 nna-1
10.319 | alfa-Terpinen 279.264 88.819 0.886 nna-1
10.479 | 1,8-Cineol (Evkaliptol) 2729.001| 812.796 8.662 nna-1
10.723 61.563 21.798 0.195 nng-1
10.803 95.617 26.600 0.304 nng-1
10.938 34.451 12.922 0.109 nng-1
11.126 | gamma-Terpinen 23.279 8.621 0.074 nng-1
11.253 93.198 31.670 0.296 nng-1
11.758 96.853 22.068 0.307 nna-1
12.657 224.654 78.405 0.713 nna-1
12.803 82.598 29.627 0.262 nna-1
12.950 | Terpinolen 139.459 35.151 0.443 nna-1
13.137 16.873 6.350 0.054 nng-1
13.325 15.716 6.062 0.050 nng-1
14.199 | linaool 13778.053 | 3837.520 43.734 nmg-1
14.311 53.728 16.597 0.171 nng-1
14.475 | Cariophyllene 4244941 1139.659 13.474 nng-1
14.838 9.398 4.099 0.030 nna-1
14.983 269.542 72.030 0.856 nna-1
14.838 9.398 4.099 0.030 nna-1
14.983 269.542 72.030 0.856 nna-1
15.172 | Terpinen-4-ol 3237.847| 949.180 10.277 nna-1
15.331 | Citronellol 180.593 57.132 0.573 nna-1
15.684 513.862| 180.823 1.631 nna-1
15.831 377.110| 103.163 1.197 nna-1
15.935 104.697 31.159 0.332 nna-1
16.059 10.996 4.581 0.035 nna-1
16.219  Estragole 715.625| 212.868 2.272 nna-1
16.383 | mirtenol 2150.764| 586.859 6.827 nna-1
16.581 | Nerol 44.801 11.764 0.142 nna-1
16.649 65.817 21.186 0.209 nna-1
16.776 | geraniol 631.728| 145.342 2.005 nna-1
17.259 | Citronelly butyrate 31.175 9.104 0.099 nna-1
17.383 13.047 5.058 0.041 nna-1
17.521 | alfa-Terpenilacetat 12.574 4.964 0.040 nna-1
17.729 107.664 32.836 0.342 nna-1
17.923 25.256 8.800 0.080 nna-1
19.755 15.331 5.793 0.049 nna-1
19.969 | citronellyl tiglate 80.968 24.169 0.257 nna-1
20.813 135.286 26.675 0.429 nna-1
21.268 26.200 7.390 0.083 nna-1
21.740 19.809 6.720 0.063 nna-1
22.095 20.951 7.303 0.067 nna-1
22.585 2.701 16.764 0.009 nna-1
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Abstract

In this study, we is concerned with the existence of weak solutions for Steklov boundary
value problem involving p(x)— Laplacian operator. We prove the existence nontrivial weak
of solutions by using min-max method in Sobolev spaces with variable exponent

Key Words: Variable exponent Lebesgue-Sobolev spaces, Variational methods, existence of
solution weak solutions.

1.Introduction
We study the following problem

dila(x,Vu))=0,x e Q
a(x,Vu)S—u = ﬂ|u 4072 u,xe GQ,(E)
v

where Q < R" (N > 2) is a bounded with smooth boundary, A is a positive parameter,
plx)e C(ﬁ), g(x)e C(6Q2), p~ =inf B(x) >1, ¢ =1inf q(x) >1,and p(x)# g(y)for any
xe0Q

xeQ

X e S?,y € 0Q2, 2—” is the outer unit normal derivative on 02, a(x, g) QxRN — RV is the
v

continuous derivative with respect to & of the mapping A(x,¢): QxRN - RY,
i.e.a(x,e)=V,A(x,e)and diva(x,Vu))is p(x)-Laplacian type operatdr.

The operator div(a(x, Vu)), which appears in (E), is a more general operator than the
p(x)-Laplacian operator

A U= div(]Vu|p(x)_2 Vu)
where p(x) > 1. This problem is that it generalizes the well-known p -Laplace equation.

In this study, we assume that /', 4 and a satisfy the following conditions:
(A1) |a(x,2) < cll+[2"""), for all xe© and allz € R

(A2) |¢” "7 < a(x,e)e < p(x)A(x,e). forall xeQ andalls € R”
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(A3) A(x,0)=0, for all xeQ

(A4). The monotonicity condition: (a(x, 5)— a(x, 77)).(5 - 77) > 0 holds for all xeQ and
alle,n e R", with equality if and only if & =7 .

Recently, variation problems in Sobolev spaces with variable exponents have been
studied intensively because of their important role in many fields of mathematics. One of the
important reasons for working intensively in these areas is due to the application areas. These
application areas are approximation theory, partial differential equations, calculus of
variation, nonlinear potential theory, non-Newtonian fluids, image processing, differential
geometry, geometric function theory and probability theory[4,11,12,14].

Problems of type (E) has been intensively studied by many authors [1,2,3,5,6,7,9,15].
In [7], the authors proved the existence and multiplicity of solutions under (A1)-(A4)
conditions using the Mountain Pass theorem and Ricceri three critical poinsts theorem for the
following Steklov problem with standard growth condition,

{ divla(x,Vu))=0,x e Q
a(x,Vu)y = f(x,u),x € 2Q.

Motivated from the above paper, we get some existence results of weak solutions of
problem (E).

2.Preliminaries

We recall in what follows some definitions and basic properties of variable exponent
Lebesgue-Sobolev spaces L7 (Q), W' (Q)) and W,""™(Q)[1,2,8, 10,11].

Set
C.(Q) = {p; p(x) € C(Q), inf p(x) > 1,forall x € Q}.
For any p(x)e C,(Q), we define
1< p-=inf__ plx)<p*=sup__ plx)< o
and define the variable exponent Lebesgue space by

'(Q)= {u|u : Q@ — Ris measurable,such that J‘Q|u(xlp(x)dx <w }.

Similarly,we can denote p(x)e C, (62

' (6Q) = {u|u : 0Q2 — R is measurable,such that LQ|u(x]p(X)da <o |},
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We recall the following so-called Luxemburg norm, on this space defined by the formula

u(x)

X p(x)
A

dx<1 }.

= inf{}t >0: [

(Lpoc) (Q),

uj )) becomes a Banach space.
p(x

The variable exponent Sobolev space (/" (Q2)) is denined by
wrto (Q) = {u e L' (Q) :|Vu| e L' (Q)}

with the norm,

+|Vd| L Yuew ™ (Q)

[, o =1 P’
The space 7,""™(Q) is denoted as the closure of C7(Q) in W™ (Q) with respect to the

norm |u| . For ue W,""*(Q2), we can define an equivalent norm |u =|Vu Y

Proposition 2.1.[10,13 | L") (Q) is the conjugate space of L””(Q2) , where

! + L =1. Then, we have Holder-Type inequality

p(x) p'(x)
11
dl<| —
IQMV )4 (p_ +p+ J|u

for any u € L' (Q)and v e L' (Q).

W

p(x)11p'(x)°

The modular of the Z*(Q) space, which is the mapping p,,,(u): L”*(Q)— R defined by
Py )= | [u"dx, vue L@ (Q)
Proposition 2.2. [6,8,13] If u € L(Q) and p* < o, we have
Dl ., =< L>1) = ¢, W) =1(<1,>1)
ii) |u|p(x) >1= |”|pip(x) <Py (”)S |“|p P()
i) <125 ] o) < 8,00 @) <l o
Proposition 2.3. [1,2,3,4] Set [(u) = [_[u|""'do . For u e 1/ (6Q2), we write
@ ey > 1= o) <0 @) < o)

<t= [l v Sy )<l v

(i) |u

LP(X)((')Q)
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Proposition 2.4. [1,8,13]

(i) Ifl<p <p* <oothen the spaces L' (Q), W"*™(Q) and W,""™(Q)are
separable, reflexive and uniformly convex Banach spaces,

(i) If q(x)eC,(6Q) and 1< q(x)< p°(x) forall x € 5Q then the trace
embedding "7 (Q) — L (6Q) is compact and continuous, where

(¥ ~1)p(x)
pilx)=4 N- plgx) N> pl)
o0, N < p(x)

(ii1))  Poincaré inequality, i.e. there exists a positive constant C > 0 such that

| < C|Vu|p(x) Sfor all u e W,""(Q).

3. Main results

Let X denote the variable exponent Sobolev space Wol’p (x)(Q). The main results of
the presents paper is:

Theorem 3.1. Assume that (A1)- (A4)and 1<¢" < p~,p < p°(x) hold. Then for all
A > 0,problem (E) has at least one nontrivial weak solution with negative energy.

Definition 3.2.We say that u € X is a weak solution of (E) if
q(x)-2
J;) a(x,Vu)V(/)dx—iJ‘m|u| updo =0
forall pe X .

The energy functional corresponding to problem (E) is defined as 7, : X — R

I,(u)= J;; A(x, Vu)dx— ﬂj@gfxﬂu o = Alu)—AJ (1)

1

here Au)={ A(x,V d Jw)=[ ——u"d
where A(u) IQ (x, Vu)x and J(u) LQ o) | do
Lemma 3.3. [10]
(i) A verifies the growth condition: [A(x,&) < ¢, (]5| + |g|p(x)), for all x e Q and

alle e R".

(i)  Ais pl)-homogeneous: A(x,z&)< A(x,&)z"".
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Proposition 3.4. [2,10,12] If one denotes
q(x)

lu

Jw)= |

do,Vue X,
0 9(x)

where q(x)eC,(8Q) and q(x)< p*(x) forany x € dQ, then J € C'(X, R)and the
derivative operator of .J, denoted by J', is

<J'(u), v> = J‘ag|u|qm72uvd0, Yu,ve X,

and one hasJ: X —> X "and J': X — X "are sequentially weak- strongly
continuous,bounded, namely, u, — u (weakly ) implies go'(un ) — qp(u) (strongly contiuous) .

Lemma 3.5. [10]

(1) The functional A(u)is well-defined on X .
(i)  The functional A(u)is of class C'(X,R) and
<A (u), v> = IQ a(x,Vu)Vvdx, forall u,ve X
(iii))  The functional A(u) is weakly lower semi-continuos on X .
(iv)  [I,1s weakly lower semi-continuos on X .

(V) The functional 7, is well-defined on X .

Therefore, from Proposition 2.3, Proposition 3.4. and Lemma 3.5, it is easy to see that
I,(u) e C'(X,R)and the critical points of 7, are weak solutions of (E) . Moreover, the

derivate of [, is the mapping /, : X — R
<Iﬂ' (u), v> = IQ a(x, Vu )Vvdx — ﬂ,LQ |u|q(x)_2 uvdo,
for any u,v e X [7].

Lemma 3.6. Assume that (A1)- (A4) and 1<¢" < p~,p~ < p°(x) for all , then functional
I, 1s coercive on X.

Proof. We consider ||u|| >1 . From Proposition 2.4 (iii), we know that the embedding

WrO(Q)— L1(6Q) is continuous. So, we can find constants such that |u|q(x) <yl

Moreover, from ||u|| > 1, using Proposition 2.2 (iii1), Proposition 2.3(ii) and (A2) we have
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q(t)

1/1( )=I xVu)dx ﬂ,j

c » Ac e
> == ful” === u]

Since ¢~ < p*, we infer that 7, (u) — 0 as ||u|| — 00. Then, [, 1s coercive on X.

Lemma 3.7. Under assumptions (A1)- (A4)and 1<¢" <p ,p < p°(x), there exists
¢ € X suchthat ¢>0,4+#0and /, (t¢ )< 0 for > 0small enought.

Proof. By Lemma 3.3 (i) and (A1)- (A4), we have

x,V x—A q(x)
1,(t9)= [ A(x,Vig) g )|z¢
S C4tp7 V x__ q q(X)d

- [ ACevehr-L] ¢

Since g~ < p~ , then letg, > Obe such that ¢~ + &, < p~. On the other hand g € C(g_l) it
follows that there exists an open set 0, —c 0Q such that ‘q(x)— q" <g, forall xeQ,.

Thus, we conclude that ¢(x)< ¢~ +¢&, < p~ forall xeQ,.

Moreover, let ¢ € C;°(Q2) be such that supp(¢) = Q,, =1 and 0<¢(x)<1 in Q.
Then, we have

¢ q(x)dO'

e, tt A (x)
1,(t4) < 4p_ jQA(x,v¢)cix—Tjagzq

IN

c4tj7 J. (x V¢)dx— A
p

fort< o Ul a7z0) with

q(X)dO_

ip [l¢

Q

q" IQ A(x,V¢)dx '

0< O <minsl,

Finally, for # > 0small enought, we can take/, (t¢) < 0. The proof of Lemma 3.4 is complete.
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Proof of Theorem 3.1. We use the fact that 7, € C'(X,R), then it is weakly lower semi
continuous. Moreover, from Lemma 3.6, [, is coercive then here exists a global minimizer in
X ,and by Lemma 3.7, there exists u that the /, <0 [13]. Thus, Theorem 3.1 is true.
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Abstract

In this study, using the Mountain Pass theorem together with the Ekeland variational
principle, we obtain the existence nontrivial weak solutions for Steklov boundary value
problem involving p(x)— Laplacian under appropriate conditions on variable exponent
Sobolev spaces.

Key Words: Variational approach, Ekeland Variational principle, Steklov boundary value,
Mountain Pass theorem.

1.Introduction

We are concerned with the following problem

a(x,Vu)a—u = /1|u q(x)fzu,x € 0Q, E)

ov

{ dia(x,Vu))=0,x e Q

where QcR” (N >2) is a bounded with smooth boundary, 1 € R*, p(x)e C(g_l),
g(x)e C(6Q2), p~ =inf g(x) >1, ¢ =1inf q(x) >1,and p(x)#g(y) forany x e Q,yeodQ,

xeQ) xe0Q)

ou . : — = : :
a—uls the outer unit normal derivative on 0Q, a(x,s):Qx R — R"is the continuous
v

derivative with respect to ¢ of the mapping 4(x,&):Qx RN — R",
Le. a(x,g) = VSA(x, g)and div(a(x, Vu)) is p(x)—Laplacian type operator.

The operator div(a(x, Vu)), which appears in (E), is a more general operator than the
p(x)-Laplacian operator

A= div([Vu|p(x)_2 Vu)
The main results of the presents paper is:

Theorem 1.1. Suppose the following conditions hold :
(A1) |a(x,gl < c(l + |g|p(x)_1 ), forall xeQ andalle e R”

(A2) A(x,0)=0, forall xeQ
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(A3). The monotonicity condition (a(x,&)—a(x,7))(s —7)> 0, holds for all x € Q and
alle,n € R", with equality if and only if ¢ =77,

(A4) |8 Plekt < a(x,g).g < p(x).A(x, 5), forall xeQ and alle € R .

Then there exists a A° > 0 such that for any 1 € (O, /1*), problem (E) has a nontrivial weak
solution.

The study of variational problems with nonstandard growth conditions is interesting
topic in the recent years. These type of problems have been an interesting topic like
electrorheological fluids, elastic mechanics, stationary thermo-rheological viscous flows of
non-Newtonian fluids, image processing and the mathematical description of the processes
filtration of an idea barotropic gas through a porous medium, we refer to [4,8,11,15].

Problems of type (E) has been intensively studied by many authors [2,3,6,7,12,14,16].
For example [6], using the Ljusternik—Schnirelmann principle and a new variational
technique, they proved that the following Steklov eigenvalue problem has infinitely many
positive eigenvalue sequences:

—div(a(x,Vu))=0,x e Q
alx,Vulo = /bn(x)|u|p(x)_2 u,x € 00,

where Qc RY (N = 2) is a bounded with smooth boundary, v is the outerward unit normal

on 0C). The functions m(x) € L” (GQ) )% :Q — Rand a(x, g):f_lx RN — R" satisfy
appropriate conditions.

2.Preliminaries

In this section, we state some definitions and basic properties of variable exponent
Lebesgue-Sobolev spaces L™ (Q), w7 (Q)) and W,""™ (Q)[2,8, 10,12,13,16].

Set
C.(Q) = {p; p(x) € C(Q), inf p(x) >1,forall x € QQ}.
For any p(x)e C,(Q), we define

I<p-=inf__ p(x)<p” =sup__ plx)<oo

and define the variable exponent Lebesgue space by
L"(Q) = {ulu : @ — R is measurable, such that jQ|u(x)|”(’“)dx <o }.
Similarly,we can define p(x) € C, (6Q)
L7(8Q) = {ufu : 8Q — R is measurable, such that Lﬂ|u(x]p(x)d0' <o |

We recall the following so-called Luxemburg norm, on this space defined by the formula
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p(x)
dx<1 }

u(x)

wx)
A

|u|p(x) = inf{ﬂ >0: J;)

(LP ) (Q), (x)) becomes a Banach space.

u
p

The variable exponent Sobolev space (/" (Q2)) is denined by
W (Q) = {u e ™ (Q) :|Vu| e ™ (Q)}

with the norm,

+ |Vu| Yu e WO (Q)

|u|1,p(x) = |u|p(x)
The space W,"”"(Q) is denoted as the closure of C;(Q2) in W"**)(Q) with respect to the

p(x)°

norm || . For ue W, (), we can define an equivalent norm |u =|Vu )"

Proposition 2.1.[11,14 | L™ (Q) is the conjugate space of , where 1 ,L =1.
px) p(x)
Then, we have Holder-Type inequality

Jguvd>4 < (pL + pl+ J|u

for any u e L' (Q)and v e L' (Q).

W

p()11p'(x)°

The modular of the Z**(Q2) space, which is the mapping Do) (u): L"(Q) — R defined by
Do) (u)= IQ|u|p(X)dx, Yu e L'V (Q)
Proposition 2.2. [8,10,13] If u,u, € I"”(Q) (n=1,2,...) and p* < oo, we have

0 =l<L>)ed,,w)=1(<L>1)

px)

(i) [, > 1= 1 e <8, @) <l o
(i), <12 ] oo < B (@) < oo

) ] = 0(>0) & 6,0, 1,) > 0(> )

V) fu, ] 0> 0) 4,1, —u) = 0(— )

8-10 Kasim 2021 421 Azerbaycan



KARABAG 2. ULUSLARARASI UYGULAMALI BILIMLER KONGRESI
"Zafer Giinli ve Sehitlerin Anisina"

Proposition 2.3. [2,6,13] Set /,, (u): L (6Q2) > R and v, (u) = LQ|u|p(x)d0'. For

u e L (6Q2), we write

D) [y > 1= ] o) <y () <l e

<l= |u|p+ 2 o)) < V/p(x) (u) < |u|p’ ™ (o)

(i)  |u

LP(X)(aQ)

Proposition 2.4. [1,8,13]

(i) Ifl<p <p* <oothen the spaces L™ (Q), W"*™(Q) and W,""™(Q)are
separable, reflexive and uniformly convex Banach spaces,

(i) If q(x)eC,(Q) and 1< q(x)< p=*(x) forall x e Q then the embedding
WP (Q) — L1 (Q) is compact and continuous,where

N (x)
p*(x)—{Npp(x)a N>p(x)
00, Nép(x)

(iii)) If q(x)eC,(8Q) and 1< q(x)< p°(x) forall x € & then the trace
embedding "™ (Q) — L™ (6Q2) is compact and continuous, where

{(N ~1)p(x)
pilx)=

N-pl(x) ]]z>pix;
0, < plx

(iv)  Poincar¢ inequality, i.e. there exists a positive constant C > 0 such that

| < C|Vu|p(x) Sfor all u e W,""(Q),

Lemma 2.5. (Mountain Pass Theorem) [13] Let X be a Banach spaces and the function
I, € C'(X,R) satisfies Palais-Smale condition. Assume that 7, (0) =0and

(1) There exists two positive real numbers p and » such that 7, (u) > r > Qwith

Ju = .
(11)  There exists u, € X such that ||u1 || >r,and 1, (u, ) <0.

Put G ={pe C([01] X): p(0)=0,0(1)=u, }. Set g =inf{maxe([0,1]): p G } Then
P =rand f is a critical value of /.

8-10 Kasim 2021 422 Azerbaycan



KARABAG 2. ULUSLARARASI UYGULAMALI BILIMLER KONGRESI
"Zafer Giinli ve Sehitlerin Anisina"

3. Main results
Let X denote the variable exponent Sobolev space Wol’p 0 (Q)
Definition 3.1. We say that u € X is a weak solution of (E) if
q(x)-2
_[Q a(x,Vu)V¢dx—/1J:7Q|u| updo =0
forall pe X .

The energy functional corresponding to problem (E) is definedas 7, : X - R

"o = Alu)— I (u)

I,(u)= IQ A(x, Vu)ix - ﬂj‘mfxﬂu

where A(u)= _[Q A(x,Vu)x and J(u)= LQ L lu

q(x)

q(x)do_

Proposition 3.2. [6,12,16] If one denotes

J(u):J- %ﬂu

" VYue X,

BQq

where q(x) e C, (0Q) and q(x) < p* (x) for any x € 6Q, then J € C' (X,R)and the
derivative operator of .J, denoted by J', is

<J'(u),v> = J.aQ|u

and one has J : X — Rand J': X — X "are sequentially weak- strongly continuous,bounded,
namely, u, — u(weakly ) implies J ’(un ) —>J '(u) (strongly contiuous) .

(-2
T uvdo, Yu,ve X,

Lemma 3.3. [9]

(i) A verifies the growth condition: [A(x,&) <, Q8| +|e]” (x)), for all x e Q) and

alle e R™.
(i)  Ais ,()-homogeneous: A(x,ze)< A(x,s)z"").
Lemma 3.4. [9]

(1) The functional A(u)is well-defined on X .
(i)  The functional A(u)is of class C'(X,R) and
<A (u), v> = J;: a(x, Vu)Vvdx, for all u,v e X
(ii1))  The functional A(u) is weakly lower semi-continuos on X .

(iv)  1I,1s weakly lower semi-continuos on X and/, is well-defined on X .
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Therefore, from Proposition 2.3, Proposition 3.2 and Lemma 3.4, it is easy to see that
I,(u) e C'(X,R)and the critical points of 7, are weak solutions of (E) . Moreover, the

derivate of /, is the mapping /, : X — R
<Il' (u), v> = IQ a(x, Vu)Vvdx — ELQ |u|q(x)_2 uvdo,

for any u,v e X [13].

Lemma 3.5. Assume that (A1)- (A4) conditions hold. Then, there exists two positive real
numbers p and rand A" > 0such that for any A e (O, X ) , we have 7, (u) > r > 0 with

||u|| =pe (0,1).

Proof. For ||u|| < 1,by Proposition 2.3, Proposition 2.2 (iii1), Proposition 2.3(ii) and (A4) and
using the condition p* < g, then forany A e (0, Z‘)and any u € X with ||u|| = p, there exists
such that 7, (u)>r>0.

Lemma 3.6. Under assumptions (Al)- (A4), there exists u; € X such that u, >0,u, # 0and
I1,(tu;)<0 for ¢ >0small enought.

Proof. Let p € C;,¢ >0, = 0and ¢ >0 small enought. Then, by Lemma 3.3(i1) and (Al)-
(A4), we obtain

1 x
I/I (Z‘Q): J‘QA(x,Vtw)dx—lLth(p q( )do_
" At x
< C4p IQA(x,V(p}lx— - J'EQ|(pq( Vo

where c, is constant. Since ¢~ > p~ , we conclude that J, (t(p) < 0. The proof'is completed.

Proof of Theorem 1.1. From Lemma 3.5, Lemma 3.6, 7,(0)=0 from (A2) and using
Ekeland’s Variational Principle [S], 7, satisfies the all statements of Lemma 2.5. Therefore,
I, has at least one nontrivial critical point, i.e., problem (E) has a nontrivial weak solution.
The proof is complete.
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OZET

Diinyadaki biitlin teknolojik gelismelere paralel olarak saglik bilgi teknolojileri alaninda da
hizli bir degisim yasanmaktadir. Bu degisim bilginin paylasilmasi, hasta veya saglikli birey ile
ilgili bakim ve tedavi hizmetlerinin desteklenmesi, bakim hizmetleri sunan kuruluslarda
kalitenin en ist seviyede sunulmasi, saglik hizmetlerinin kalite standartlar1 cercevesinde
degerlendirilmesi ve bakim maliyetlerinin kontrol edilmesi konularinda cesitli avantajlar
saglamaktadir. Ek olarak saglik bilgi teknolojilerinde yasanan degisim, bazi kavramlari da
goriliniir hale getirmistir. Bu kavramlardan biri de hemsirelik bilisimidir. Hemsirelik biligimi,
hasta i¢in sunulan bakimin planlanmasi asamasindan degerlendirilme asamasina kadar olan
tiim alanlarda hemsirelik alan biliminin, bilgisayar biliminin ve en iist diizey bilgi biliminin
birlikte kullanilmasi olarak tamimlanmaktadir. ilk olarak 1992 yilinda American Nurses
Association (ANA) Amerikan Hemsireler Birligi tarafindan hemsirelik mesleginde oncelikli
alan olarak kabul goren hemsirelik bilisimi bu tarihten giiniimiize kadar 6nemli bir yol
katletmistir. Hemsirelik bilisimi, teknolojik gelismeler paralelinde hemsirelerin hasta
bakimini organize etmesini ve planlamasima yonelik siirece iligkin bilgiyi yOnetmesini
desteklemektedir. Bundan dolayr hemsirelik bilisim teknolojilerini kullanmanin ¢ok farkl
yararlar1 vardir. Bu yararlardan bazilari, elektronik ortama veri kayd: yapma, bu verilerle
yasal bir dayanak olusturma, bu veri kayitlarinin istenilen anda, istenilen yerden izlenmesini,
verilerin tarihlerinin kayit altina alinmasinda, birey-hastaya ait hemsirelik bakim planinin
istendik bigimde ve islerlikte kullanilmasi, tedavide hastaya uygulamasi yapilacak ilaglarin
listesi, hasta bakim notlarinin hizli ve kolay bir sekilde yazilmasi, kagit ortamda tutulan
kayitlarin ortadan kaldirilmasit ve diger hemsirelik hizmetlerini destekleyecek ozellikleri
icermesidir. Bu sayilan yararlardan dolayr hemsirelik bilisimi gelisen teknoloji siirecinde
onemli bir role sahiptir.

Anahtar Kelimeler: Hemsirelik, Hemsirelik Bilisimi, Bakim, Hasta Bakimi

ABSTRACT

Considering all the technological developments in the world, also the developments in the
field of health information technologies have gained a great speed. Thede information
technologies enable sharing of information in the field of health, supporting the care and
treatment services related to the patient/healthy individual, providing the highest level of
quality in institutions providing care services, evaluating and measuring health services within
the framework of quality standards and controlling care costs. In addition, the change in
health information technologies has made some concepts visible. Nursing informatics is
defined as the use of nursing science, computer science and high-level information science in
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all areas from the planning stage to the evaluation of the care provided for the patient. Nursing
informatics was first recognized as a priority field in the nursing profession by the American
Nurses Association (ANA) in 1992 and has come a long way since then. Nursing informatics
supports nurses to organize patient care and manage information about the planning process in
parallel with technological developments. Therefore, there are many different benefits of
using nursing informatics technologies. Some of these benefits are recording data in the
electronic environment, creating a legal basis with these data, monitoring these data records at
any time, from any place, recording the dates of the data, using the nursing care plans of the
individual-patient in the desired form and operability, the list of medicines to be applied in the
treatment. It includes features to support nursing services, writing patient care notes quickly
and easily, eliminating paper records, and evidence-based clinical and care guides. Because of
these benefits, nursing informatics has an important role in the developing technology
process.

Keywords: Nursing, Nursing Informatics, Care, Patient Care.

GIRIS

Bilisim teknolojileri, saglik alanindaki bilginin islenmesinden bakim ve tedavi hizmetlerine
kadar genis bir yelpazede degerlendirilmektedir. Hemsirelik bilisimi ise 6zellikle hemsirelige
0zgii bakim plan uygulamalarinin bi¢imlendirilmesi, hastalara ait yasam bulgularinin, ilag
istemlerinin, ila¢ uygulamalarinin ve hasta egitim kayitlarinin izlenmesi gibi bir¢ok uygulama
alaninda kullanilabilmektedir. Saglik bakim hizmetlerinin pek ¢ok alaninda kullanilan
bilisimin hemsirelik alaninda daha goriiniir hale gelmesi ve hemsirelerin bu konuda
farkindaliklarinin arttirilmasi da gerekmektedir. Bu nedenle bu ¢alisma, hemsirelik bilisimi ve
hemsirelik bilisimi gelisim siireci hakkinda bilgi vermek ve hemsirelik bilisimini 6grenmenin
hasta bakimina olan katkisini degerlendirmek amaciyla yapilmistir. Caligmada Oncelikle
bilisim kavraminin tanimi yapilmis ve tarih¢esine deginilmistir. Sonrasinda saglik bilisimi,
hemsirelik bilisimi ve bilisimin hasta bakimina yansimasi konular1 agiklanmaya c¢aligilmistir.

Bilisim Kavram

Bilisim: “Insanoglunun teknik, ekonomik ve toplumsal alanlardaki iletisiminde kullandig1 ve
bilimin dayanagi olan bilginin 6zellikle elektronik makineler araciligiyla diizenli ve akla
uygun bir bigimde islenmesi bilimi, enformatik™ olarak tanimlanmaktadir (TDK, 2021).
Giliniimiiz kosullarinda diinya niifusunun giderek artmasi, artan bu niifusun giderek
yaslanmasi ve bu durumlara bagh olarak da saglik ile ilgili hasta taleplerinin de artmasiyla
saglik alaninda diinya genelinde doniisiim yaganmaktadir. Bu doniisiime ayak uydurmak icin
saglik alanina bilgisayar kullaniminin entegre edilmesi bir gerekliliktir. Tarihte ilk bilgisayar
Charles Babbage tarafindan 1833 yilinda iiretilmistir. Charles Babbage iiretmis oldugu bu
prototipi 1870 yilina kadar gelistirmistir. Glinlimiizdeki ilk dijital bilgisayarlar ise 1945
senesinde tretilmistir. Daha sonra modern bilgisayarlarin iiretimi 1965 yilinda baslamistir. Bu
tarihten bugiine kadar bilgisayar teknolojisi biiyiik bir ilerleme gostermistir (Madran, 2013).
Gelisen bu bilgisayar teknolojisi kisa siire igerisinde saglik alanina da yansimistir.
Giiniimiizde saglik verilerinin olusturuldugu pek ¢ok saglik kurumunda uygulamalar
elektronik ortamdaki saglik alani ile ilgili bilgi sistemleri tarafindan yonetilmektedir. Ciinkii
acil servise veya poliklinige bagvurmus olan bir hastanin ilk girig yaptig1 kayittan itibaren tiim
laboratuvar ve radyoloji tetkiklerinin bilgisayar sistemi lizerinden yapilmasi ve fizik muayene
sonucunda elde edilen veriler neticesinde konulmus olan tibbi tanisi ile iliskili verilerin
kaybinin 6nlenmesi ve takibinin kolaylasmasi agisindan bilgisayar ortaminda tutulan kayitlar
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biiyiilk 6nem arz etmektedir. Ayrica bazi1 sonuglardaki anormal durumlarin insan gdziinden
kagma ihtimalinin ve 6zellikli hastalarin (bulasici hastalig1 olan, adli vaka takibi olan vb.)
verilerinde istenmeyen durumlarin (veri gilivenligi, veri gizliligi ve veri mahremiyetinde
aksakliklar vb.) olusmamasi i¢in bilgisayar sistemi uyari vererek bu tiir durumlarin da 6niine
gecilmesinde ¢ok etkili rol oynamaktadir. Yine servislerde yatan hastalarin tiim verilerinin tek
sistemde toplanarak takip ve tedavi planlamasinin yapilmasinda etkilidir. Zira saglik
personelinin hastanin tedavi tabelasi, ilag istem formu/ilag listesi, kullanilan malzeme giris
formu, hastanin tibbi ge¢misi, laboratuvar ve goriintiileme sonuglarina ve disiplinler arasi ekip
notlarina erisilebilmesi gerekmektedir. Bu hastanin klinik durumu hakkinda tam ve ayrintili
bilgi elde etmek i¢in 6nemlidir (RegisteredNursing, 2021). Tiim bunlara karsin verilerin
islenmesinin mahremiyet ile ilgili sorunlar olusturacagi diisiiniilse de yapilan calismalar
katilimcilarin  genel anlamda bilgisayar kullaniminin hasta mahremiyeti i¢in bir sorun
olusturmadig1 yoniindedir (Korkmaz ve Korkmaz, 2018).

Saghk Bilisimi

Giinlimiizde bilgi ve teknolojinin en iist diizeyde kullanildig1 alanlarin basinda saglik bilimleri
gelmektedir. Saglik bilisimi, saglik hizmeti sonuglarini iyilestirmek igin saglik kayitlarini
diizenlemek ve analiz etmek icin bilgi teknolojisini kullanan saglik sektoriinde nispeten yeni,
disiplinler aras1 bir alandir. Saglik sektorii genelinde hizla biiyiiyen bir alan olan saglik
bilisimi, saglik ve tibbi verileri elde etmek, depolamak, almak ve kullanmak i¢in gereken
kaynaklar, cihazlar ve yontemlerle ilgilenir (Mutluay ve Ozdemir, 2014; Cinar, Siirenler ve
Ozyazicioglu, 2016; Ulke ve Atilla, 2020). Saglik bilisiminin en 6nemli amaglar1 arasinda;
kaliteli, etkin ve yiiksek verimlilik diizeyiyle yeni firsatlarin sagliktaki geligsmelere
uygulanmasi olusturur. Saglik hizmetleri degistikce, hastalarin ve saglik hizmeti sunan saglik
profesyonellerinin ihtiyaclarmi karsilamak icin teknolojik gelismelere ayak uydurmak
gerekmektedir (Kaynar ve Segginli, 2021; Ozkul Ozel ve digerleri, 2014).

Saglik bilisimi; kronik hastaliklarin denetiminin saglanmasi, halkin nitelikli saglik
uzmanlarina erisiminin saglanmasi, maliyet ve tibbi hatalarin azaltilmasi gibi ¢esitli alanlarda
¢oziimler sunmaktadir (Secginli, 2016; Mutluay ve Ozdemir, 2014; Collen ve Walker, 2015;
Cmar, Siirenler ve Ozyazicioglu, 2016). Saglhk bilisimi, hastalar, doktorlar, hemsireler,
hastane yoneticileri ve diger saglik calisanlari i¢in tibbi kayitlara elektronik erisim olanagi
saglamaktadir (Omiirbek ve Altin, 2009). Bilisimdeki gelismelerin saghik alaninda
kullanilmas1 sonucu hizmette verimlilik ve kalite artarken, veri, ila¢ ve tibbi hatalar
azalmaktadir. Saglik alaninda bakim hizmeti vericilerin nitelikli bir hizmet vermesini
saglamak, calisma kosullarindan kaynakli hemsirelerin is yiikiinii azaltmak, saglik alaninda
giivenli bir sekilde kayit tutmalarim1 saglamak, bireysel ve mesleki olarak gelisimlerini
artirmak yoluyla bilgi ve iletisim teknolojisinin kullaniminin arttirilmasindan dolayr saglik
bilisimi biiyiik onem tasimaktadir (Kaynar ve Secginli, 2021; Ozkul Ozel ve arkadaslari,
2014).

Hemsirelik Bilisimi

Gilintimiizde saglik hizmetlerindeki sunumu degistirmek i¢in bilisimin kullanimi zorunlu hale
gelmistir. Bu alandaki degisim hemsirelik mesleginin bakim ile ilgili sunumunu giinden giine
daha fazla etkilemektedir. Hemsirelik bilisimi, 1992 yilinda ANA’nmn yaklagimina gore
hemsirelik mesleginde bir uzmanlik alanmi olarak degerlendirilmis ve bu tarihten itibaren
onemli bir gelisme gostermistir.

Hemsirelik bilisimi, hemsirelerin sunmus oldugu hasta bakiminin planlanmasi1 asamasindan
degerlendirilmesi asamasina kadar olan tiim alanlarda bilgi biliminin, bilgisayar biliminin ve
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hemsirelik biliminin bir arada kullanilmasi olarak tanimlanmaktadir (Garcia-Dia, 2021,
Mclane, 2007; Korkmaz ve Korkmaz, 2018; Secginli, 2016; Mutluay ve Ozdemir, 2014; IOM,
2010; RegisteredNursing, 2021). Uluslararast Tip Bilisimi Dernegi-Hemsirelik Bilisimi
Grubu’na gore, (IMIA Special Interest Group on Nursing Informatics, 2009) hemsirelik
bilisimi, bireylerin, gruplarin ve toplumun sagligini gelistirmek ve iyilestirmek amaciyla
hemsirelik ile ilgili verilerin paylasilmasi, islenmesi ve yonetilmesi icin bilgisayar bilimi ve
bilgi biliminin kullanilmasidir. Bagka bir tanima gore hemsirelik bilisimi, saglik bilgi
sistemleri icerisinde yer alan hemsirelik ile ilgili bilgilere nasil ulasilacagi, hemsirelik ile ilgili
bu verilerin nasil elde edilecegi, nasil kullanilacagi, nasil kayit altina alinacagi ve ne sekilde
saklanacagini ifade etmektedir. Daha giincel bir tanima gore ise, hemsirelik bilisimi
"hemsirelik uygulamalarinda veri, enformasyon, bilgi ve bilgeligi belirlemek, tanimlamak,
yonetmek ve iletmek i¢in hemsirelik bilimini ¢oklu bilgi ve analitik bilimlerle biitlinlestiren
uzmanlik alanidir" (HIMSS, 2021).

Hemsirelik ile ilgili tanilarin ve hasta alakali bakim planlarinin kayit edilmesi, bu kayitlarin
istenildigi anda yonetimi, ilac ile ilgili uygulamalar1 ve hasta ile ilgili taburculuk sonrasi
egitim planlamasi gibi ¢ok sik yapilan hemsirelik meslegi ile ilgili biitiin aktivitelerde bilisim
teknolojilerinden ¢ogunlukla yararlanilmaktadir. Hemsirelik bilisimi, bireylere/hastalara
hemsirelik bakimimin verilmesinde, hemsirelik ile ilgili etkin yonetim iliskili sistemlerin
olusturulmasinda, hemsirelik alani ile ilgili egitim uygulamalarinin planlanmasinda, alan ile
ilgili uzun siireli 6grenmenin ve hemsirelik bakimi ile ilgili arastirmalarin desteklenmesinde
teknolojinin kullanimini igermektedir (RegisteredNursing, 2021).

Hemsirelerin, hemsirelik uygulamalarin1 desteklemek, hasta bakim sonuclarini iyilestirmek ve
elektronik hasta kayitlarimi kullanmalar1 gerektigi i¢in temel bilgisayar bilimi konusunda
yetkinlik kazanmalar1 gerekmektedir. Ancak bazi c¢alismalarda hemsireler, calisma
ortamlarinda kullanimin disinda, en temel bilgisayar islevlerini dahi yerine getirmedeki
yetkinlikte eksiklikleri oldugunu (Hwang ve Park, 2011) ve bilisim alani teknolojisi ile
yakindan ilgilenmelerine ragmen mesleki yasamlar: ile ilgili alanlarda verimli bir sekilde
kullanmadiklarini bildirmislerdir (Kardas Ozdemir ve Karakaya, 2017). Bu calismalarda
hemsirelerde bilisim farkindaliginin ve hemsirelik faaliyetlerinde bilisim teknolojilerinin
kullaniminin artirilmasi gerektigi vurgulanmistir. Boylece hemsirelik faaliyetlerinin daha
hizli, saglikli ve analiz edilebilir geri bildirimler olusturmasinin saglanacagi belirtilmistir
(Korkmaz ve Korkmaz, 2018).

Saglik kurumlarinda kagitsiz uygulamalara dogru hizli bir degisim ve gelisim yasanmakta
oldugu icin saglik calisanlarinin bu degisime uyum saglamalart 6nem kazanmaktadir.
Okunmast zor el yazisindan dolayr yasanan insan hatalar1 sonucunda ilag hatalarina,
uygulamalarda gecikmelere ve eksikliklere yol agmaktadir (RegisteredNursing, 2021). Kagit
kayitlarin glinlimiiz saglik kurumlarinin gereksinimlerini karsilamadigi kabul edilmektedir
(vanGinneken, 2002). Bugiin, profesyonellerin sadece bir diigmeye tiklayarak dogru ilag,
dogru doz ve kullanim sikligini segtigi yazilimlar bulunmaktadir. Ek olarak, bazi programlar
hasta giivenligini daha fazla korumak icin ilag siparislerini hastanin alerjilerine karsi dahi
kontrol etmektedir (RegisteredNursing, 2021).

Bilgisayar alani ile bilisim teknolojilerinin giinden giline gelisim gostermesiyle diger saglik
mesleklerinde oldugu gibi hemsirelik mesleginde de onemli degisiklikler yasanmaktadir.
Hemsirelik bilgi sistemlerinin hemsirelik uygulamasina entegrasyonu, egitim, degisen
tutumlar ve kiiltiirel yap1 ile yeni saglik uygulamalar1 gibi daha fazla faktorii igermektedir
(Oroviogoicoechea, Elliott, Watson, 2008).
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Hemsireler son zamanlarda hizla artan saglik ve hemsirelik bilgisinin yonetimi ile hasta
bakiminin kalitesini arttirmak icin saglik bilgi sistemlerini giiclii bir sekilde kullanmaya
baslamistir. Hemsirelik alaninda saglik bilgi sistemlerini kullanmak ile hemsirelerin hasta
bakimi konusundaki egitim eksikliklerinin ortadan kaldirilmasi, hemsirelik hasta bakim
uygulamalarii igeren programlarin yayginlastirilmasi1 ve hasta basinda bilgisayar kullanimi
gibi ileri diizey sistemler yoluyla hasta bakiminin kalitesinin arttirilmasi hedeflenmektedir
(Mutluay ve Ozdemir, 2014). Hastalara sunulan saglik bakim kalitesini gelistirmede 6nemli
bir yere sahip olan bu sistemler saglikli/hasta bireyin saglik sorunlarmin tanilanmasinda,
bakim ve tedavisinin planlanmasinda, uygulanmasinda ve degerlendirilmesinde de
kullanilmaktadir (Kaynar ve Secginli, 2021; Tiirkoglu, 2010; Bilgi¢, Sendir 2014; Basar ve
arkadaglari, 2008).

Ek olarak hemsirelik bilisiminin hemsirelik bilimini biitiinlestiren bir uzmanlik alani olarak
sunuldugu da goriilmektedir (Giinther, 2006). Bu uzmanlik alaninin yetkinlikleri ise su sekilde
ozetlenmektedir:

Yetkinlikler

Hemsirelik bilisimi yetkinlik alanlar1  dort farkli seviyedeki hemsirelik uygulamalarini
aragtirmaktadir. Bu seviyeler; goreve yeni baslayan hemsireler, deneyimli hemsireler, biligim
uzmanlar1 ve bilisim yenilikg¢ileridir. Hemsire bilisim uzmanlariin yeterlilikleri bilgisayar
becerileri, bilisim bilgileri ve bilisim becerileri olmak {izere {i¢ kategori iizerinde
degerlendirilmektedir.

1. Bilgisayar Becerileri

Bilgisayar becerisi, hemsirelik bakimimi iyilestirmek igin bilgi teknolojilerinin, aglarin,
bilgisayar teknolojisinin ve telekomiinikasyon cihazlarimin giivenli bir sekilde kullanima,
bilgisayar iizerinden arama, hasta demografik verilerinin alinmasi ve hasta bakiminin
belgelendirilmesini igermektedir (Darvish ve arkadaglari, 2014). Hemsirelerin saglik
alanindaki hizli gelismelere uyum saglayabilmesi icin bilgisayar ile ilgili becerileri
kazanmalar1 son derece 6nemlidir (Segginli, 2016).

2. Bilisim Bilgisi

Bilisim bilgisi, hemsirelik uygulamalarint gelistirmek i¢in bilgisayar {izerindeki hemsirelik
verilerinin ve etkin kullaniominin 6neminin anlagilmasi, bilgisayarin hemsirelik bakimini
kolaylagtirabilecegi gibi bilgisayarlar tarafindan gergeklestirilemeyen insan islevleri oldugu
gerceginin kabul edilmesi konularinda etik degerlerin formiile edilmesini igermektedir
(Darvish ve arkadaslari, 2014).

3. Bilisim Becerileri

Bilisim becerileri yeterlilikleri, organizasyon i¢indeki bilgi akisinin yorumlanmasini, klinik
sistemlerin tiim yonleri i¢in bilgi akis semalarinin hazirlanmasini, klinik bakim, egitim,
yonetim veya arastirmayt kolaylastirmak i¢in standartlarin ve veri tabani yapilarinin
gelistirilmesini igcermektedir. Ayrica, hemsirelik bilisiminde bilimsel arastirma i¢in yenilik¢i
tekniklerin gelistirilmesi, bilimsel arastirmalarin yiiriitiilmesi, hemsire egitimciler, yoneticiler
ve c¢alisanlar arasinda bilgi okuryazarligi becerileri konularmi kapsamaktadir (Darvish ve
arkadaglari, 2014).
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Bilisimin Hasta Bakimina Yansimasi

Gliniimiiz cagmnin teknoloji ¢agr olmasindan dolayr hemsirelerin mesleki gelisimi igin
teknolojiyi yakindan takip etmesi ve hemsirelik uygulamalarinda teknolojik gelismeleri
meslekte etkili bir sekilde kullanmas1 gerekmektedir. Hemsirelik ile ilgili bilisim sistemlerinin
etkin kullanim1 ile birey/hastaya sunulan tedavi ve bakim daha nitelikli bir boyuta ulasabilir,
hem yasal hem de mesleksel olarak hemsirelik bakimi kayit altina alinma yoluyla
belgelendirilebilir (Kardas Ozdemir ve Karakaya, 2017; Goktuna, Giirol Arslan ve Ozden,
2020). Hastanin gereksinimlerini belirleyen, bunlar dogrultusunda hasta bakimimi planlayan
ve uygulayan kisiler hemsireler oldugundan, hemsirelik uygulamalar1 hasta bakiminin 6nemli
bir basamagint olusturur (Degirmenci Bing6l, 2019). Giiniimiizde saghk bakim
uygulamalarinin gergeklesmesi i¢in hemsirelerin en azindan temel bir diizeyde bilisim
bilgilerine ve bilgisayar kullanim becerilerine sahip olmasi gerekmektedir. Ozellikle 1990’11
yillardan gilinlimiize kadar saglik kurumlarinda, hastanin kuruma kabulii asamasindan
taburculuguna kadar ve taburcu edildikten sonraki egitimler ve izlemler boyunca almis oldugu
hemsirelik bilgisinin yonetiminde hemsirelik bakiminda ve hasta tedavisinde alan ile ilgili
bilisim teknolojilerinin kullanilmaya baslandigi bilinmektedir (Segginli, 2016; Collen ve
Walker, 2015).

Hemsirelik bilisim teknolojileri kullanimimin bakim iizerinde c¢esitli diizeylerde katkilar
vardir. Bunlardan bazilari;

e Elektronik ortama veri giriginin, verilerin ihtiya¢ duyulan zamanda, istenilen alandan
izlenilebilmesi, veri girisinin yapildig: tarih ve saatin kaydedilmesi, birey-hasta ile ilgili
bakim planlarinin herkes tarafindan anlasilir formatta ve pratik bir sekilde kullanilabilmesi
ve belki de en 6nemlisi yasal bir kanit olusturacak olmasi,

e Hastaya tedavi amaciyla uygulanacak olan ilaglarin listesi, yan etki ve etki mekanizmasi
vb. ozelliklerine kolaylikla ulasilmasi, hastalarin ila¢ dozuna 6zgli hesaplamalarin hizli ve
dogru bir sekilde yapilabilmesi,

e Hemsirelik alani ile ilgili notlarin hizli ve kolay bir sekilde elektronik ortama kayit
edilmesi ve istendigi yer ve zamanda 6nceki notlara hizli bir sekilde ulagilmast,

e Hemsirelik alani ile ilgili yapilan tiim uygulamalarin ¢iktisinin alinmasi ve kanit temelli
klinik uygulama ve bakim rehberlerinin olusturulmasi yoluyla gelecekteki hemsirelik
uygulamalari ile ilgili hizmetlerini desteklemesi yer almaktadir (Goktuna, Giirol Arslan ve
Ozden, 2020; Secginli, 2016).

Gelecekte basarili bir saglik bakim sistemine kavusmanin hemsireligin gelecegine bagh
oldugu goriilmektedir (IOM, 2010). Bilisimin hemsirelerin bakim kalitesini arttirmada yiiksek
diizeyde olumlu bir etkiye sahip oldugu bilinmektedir (Anderson ve Sensmeier, 2015). Ancak
hemsirelik bilisimini bilmenin, glinlimiiz Covid-19 pandemi siirecinde oldugu gibi kriz
donemlerinde de sagladigi klinik dokiimantasyon ve bakim planlart siirecindeki katkilari
gercegi ile de dikkate deger bir konudur (Garcia-Dia, 2021).

SONUC

Glinlimiiz diinyasinda hemsireler hastalarla en fazla iletisime sahip olan ve teknoloji ile
siklikla etkilesime giren kisilerdir. Dolayisiyla artan bilgi ve teknolojik gelismeleri 6grenme
ve uygulamada sahip olduklart potansiyeli hemsirelik alan ¢iktilarinin kalitesini arttirmak
adina kullanmalidirlar. Bilgiyi ve teknolojiyi yakindan takip etmek ve kullanmalarim
saglamak icin hemsireler arasinda olumlu bir tutum olusturmak ve saglik teknolojisinin
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stirekli gelisimi ve iyilestirilmesinde kritik bir rol oynadiklarini bilmelerini saglamak
gerekmektedir. Ayrica tibbi hatalarin 6nlenmesi, hasta bakim gecikmelerinin 6niine gegilmesi,
saglik bakim maliyetlerinin azaltilmasi ve hasta giivenliginin saglanmasinda bilisim konular1
onem kazanmistir. Bunun i¢in ilk adim bilisim ve bilisimle ilgili konularda genel bir bakisa
sahip olmalarini saglamak ve bu konuda farkindalik yaratmak olmalidir. Buradan hareketle bu
calismanin hemsirelere bilisim konusunda rehber olmasi beklenmektedir.
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SYNTHESIS OF THE (E)/ (Z)
ISOMERS OF METHYL-2- (4- (DIMETHYLAMINO) -PHENYL) -2- (2- (P-
SUBSTITUTED) HYDRAZONE)ACETATE

METIL-2-(4-(DIMETILAMINO)-FENIL)-2-(2-(P-
O9VOIOZLI)HIDRAZONO)ASETATIN(E)/(Z) IZOMERLORNIN SINTEZI

A .M.Mboharromov
Baki Doviat Universiteti

S.H.Muxtarova
Baki Doviat Universiteti

G.T.Siileymanova
Baki Doviat Universiteti

N.E.Ohmadova
Baki Doviat Universiteti

N.V.Qurbanova
Baki Doviat Universiteti

U.F.Osgorova
Baki Doviat Universiteti

X.A.Qarazado
Baki Doviat Universiteti

N.Q.Sixaliyev
Baki Doviat Universiteti

Acar sozlor: dixlordiazadienlor, a-keto tursunun aril hidrozo téromalari

Son illords N-avazolunmus fenilhidrazonlarin CuCl katalizator istirakinda polihalogen
alkanlarla reaksiyasindan dihalogendiazadienlorin sintezi genis tadqiq olunmagdadir. Belaki,
dixlordiazadienlor oz qurulus xiisusuyyatlorina  gora  polifunksional xarakter dasiyir.
Polifunksional birlasmalorin miixtalif istiqamatlorda reaksiyalara daxil olmast onlarin sintezini
daima aktual etmigdir. Misal olaraq Ariliden Pirotiziim Tursusu(APT) asasinda miixtalif
istigamatlarda aparilan sintezlori gostormak olar.Osasan da APT oziinii Mixael akseptorlari, o,f-
enonlar, alkenlar, dienofillar, heterodienlar, ketonlar, karbon tursulari, a-keto tursular, p,y-enon
tursulary va s. kimi gostorirlor. Mahz bu baximdan da torafimizdan dixlordiazadienlorin alfa keto
tursularimin miirakkab efirlorinin aril avazli hidrazonlarimin bir marhala da sintez edilmasi tizvi
sintez baximindan ¢ox miihiim bir reaksiya hesab edilo bilor. a-Ketotursular amin tursularinin,
karbohidratlarin, nuklein tursularinin biosintezinda aralig mahsullar hesab edilmasi ilo yanagt,
hamdoa bioloji aktivliklori baximindan oldugca miihim birlagsmalar hesab edilirlor. Bu istigamatda
tadgiqatlart davam etdirarak dimetilamin benzaldehid asasinda alinmis dixlordiazabutadienlarin
solvoliz reaksiyasinda miivafiq asasinda a-ketoefirlorinin aril hidrozonlarinin E/Z izomerlor
qarwsigr  sintez  edilmisdir.  Sintez  olunmus  metil-2-(4-(dimetilamino)fenil)-2-(2-(p-
avazli)hidrazono)asetatin (E)/(Z) izomerlor qarisigi kolonka xromotoqrafiyasi vasitasi ilo
ayrilmis  va onlarin qurulusu NMR tadgigat metodu ilo  miiayyan edilmisdir. Umumiyyalo
torafimizdan sintez edilmis dixlordiazabutadienlor oz qurulus xiisusiyyatlorina gora iizvi sintezda
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bir ¢cox miihiim birlomalorin (azido 2H-1,2,3-triazollarin, azotlu heterotsiklik birlasmalorin va s.)
sintezinda substrat olaraq tadbiq edilmisdir. Beladlikls, dixlordiazadienin metil spirtinda
solvolizindon sada yolla a-ketotursu efirlorinin aril hidrozonlarimin E/Z izomerlorinin sintez
edilmasi tizvi sintez baximindan oldugca onamli reaksiya hesab oluna bilar.

Son dovrlards torafimizdon CuCl katalizatoru istirakinda N-ovozolunmus hidrazonlarin
polihalogenalkanlarla reaksiyalar1 osasinda dihalogendiazadienlorin sintezi ilo olagodar genis
elmi-todqiqgat islori aparilmigdir (sxem 1)[1-8].

H H H CX,4, CuCl (1%) XX
|

)l\ -N_

Ar N Ar,
X=ClI, Br
Ar =H, 4-OCH; 4-CHj; 4-Br, 4-Cl, 4-F, 4-N(CHj3),, 4-NO, 3-NO, 2-NO, 2-OH, 2-Br, 2,4-dixlor
Ary = H,4-OCH3 4-CH; 4-CN, 4-Br, 3-Br, 4-Cl, 4-F, 2,4-dixlor, 2,6-dixlor, 3,4-dixlor, 3,5-(CH3),
Sxem 1. Dihalogendiazadienlorin sintezi

Ar o + N —
& H,N" Ar, Ar)\\N’N\An TMEDA (2.5 eq,)
DMSO, rt.

Sintez edilmis dixlordiazabutadienlor plifunksional birlosmolor kimi {izvi sintezds bir ¢ox
mithiim birlomolorin (azido 2H-1,2,3-triazollarin, azotlu heterotsiklik birlogsmalorin vo s.)
sintezindo  substrat olaraq todbiq edilmisdir [9-12].Qeyd edok ki, torofimizdon
dixlordiazadienlorin solvoliz reaksiyasindan a-keto efirlorinin arilovozli-hidrazonlarin E/Z
izomerlorinin sintez edilmasi iizvi sintez baximidan ¢ox miihiim bir reaksiya hesab edilo bilor
(sxem 2) [13].

1 Ar = Ph, Ar' = Ph
Cl ' ' 2 Ar = Ph, Ar' = 4-MeCgH,

0_0 0_0
Cl)ﬁ/N\\N/Ar' MeOH, H0 I Ho I 3 Ar = Ph, Ar' = 3,5-Me,CgHs
A A SN Nap AN 4 Ar = 4-CICgHy Ar' = 4-MeCgHy
' HN 5 Ar = 4-BrCgH, Ar' = 3,5-Me,CgHj
Ar' 6 Ar = 3-(NO,)CgHy4, Ar' = 4-MeCgHy
12-72 1E-7TE 7 Ar=3-(NO)CgH, Ar' = Ph

Sxem 2. Dihalogendiazadienlorin solvoliz reaksiyasi

Bu tip hidrazonlar elmin miixtolif saholorindo genis totbiq saholorino malik oldugundan bu
istigamotdo todqgiqatlart davam etdirorok dimetilaminbenzaldehid miivafiq hidrazonlarindan
alinmis dixlordiazabutadienlorin solvoliz reaksiyasinda miivafiq  a-ketoefirlorinin aril-
hidrozonlarinin E/Z izomerlor qarisigr sintez edilmisdir. Sintez olunmus metil 2-(4-
(dimetilamino) fenil)-2-(2-(p-ovozli) hidrazono) asetatin (E)/(Z) izomerlor qarisigi kolonka
xromotoqrafiyasi vasitosi ilo ayrilmis vo onlarin qurulusu NMR todgigat metodu ilo miisyyon
edilmigdir (sxem 3).

R OCH; R o
cl__cl
| | © [ OCH;
N. .H N

HN”™

NN MeOH N +
~ t0
N R
|
/N\ /N\

R= -OCH3, CH3, H
1-3 (Z-izomer) 4-6 (E-izomer)

Scheme 3. Metil-2-(4-(dimetilamino)-fenil)-2-(2-(p-avazli)hidrazon)asetatlarin sintezi
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Beloloiklo, a-ketotursularin amin tursularinin, karbohidratlarin, nuklein tursularinin
biosintezinde araliq mohsullar hesab edilmasi ilo yanasi, hamdos bioloji aktivliklori baximindan
oldugca miithim birloasmalar oldugundan dixlordiazadienlorin metil spirtindo solvolizindan sado
yolla a-ketoefirlorinin aril-hidrozonlarinin E\Z izomerlornin eyni vaxtda sintez edilmasi {izvi
sintez baximindan olduqca 6nomli reaksiya hesab etmak olar.

Bu is Azarbaycan Respublikasi Prezidenti yaninda Elmin inkisafi fondunun EIF-BGM-4-
RFTF-1/2017-21/13/4) dastayi asasinda yerina yetirilmisdir.

TOCRUBI HiSSO

Sintez olunmus birlogmolorin Rentgen Qurulus Analizi Bruker APEX II CCD difraktometri
(T=273 K, AMoK,- siialanma, qrafit monoxromator, ¢- vo w-skan) komati ils analiz edilib. NMR
'H vo "C spektrlori Bruker Avance 300 (is tezliyi uygun olaraq 300 MHz vo 75 MHz
spektrometriyasinda CDCl; vo DMSO holledicilorinds geyds alinmisdir. Daxili standart kimi
SiMe, istifado edilmigdir. NTX Silufol 16vhosindo UB-254 aparilmis, omoalo golmis lokolorin
aydin goriinmosi li¢iin iso UB lampa siialarindan istifado edilmisdir. Kolonka xromotoqrafiyasi
Merk firmasinin (63-200) silikogelinds aparilmisdir.

(Z)/(E)-metil 2-fenil-2-(2-fenilhidrazon) asetatlarin sintezinin iimumi metodikasi

10 mq 1,1-dixlordiazadien gotiiriiliir vo 30 ml metanol mohlulunda 2 saat miiddstinds
maqnit qarisdirict vasitosi ilo spirtin qaynama temperaturunda gqarisdirilir. Toyin olunmus
miiddoat bitdikden sonra mohlul rotorla qovulur. Kalonka xromotoqrafiyasi vasitosi ilo reaksiya
mohsullar ayri-ayriliqda secilir. Bunun {igiin istifads edilmis eliientlor dimetilxlorid vo n—heksan
(1:1), dimetilxlorid vo etanoldur. Nazik tabaqoli xromotoqrafiya ilo ayird edilon osas reaksiya
mohsulu olan fraksiyalar toplanaraq yenidon rotorda buxarlandirilir vo ¢ixim hesablanilir.

o Madds 1. metil (Z) -2-(4- (dimetilamin) fenil)-2-(2-(4-

N’NHO N\ metoksifenil) hidrazineliden) asetat. 4-(2,2-dixlor -1-((4-

dy metoksifenil)diazenil) vinil) -N,N- dimetilanilinin metil spirti ilo

/©/ D reaksiyasindan almib. Sar1 rongli bork maddadir, ¢ixim 30%,

N o T9r=125-1260C. Doaqiq hesablanmis molekulyar kiitla: CisHyN3O3

I (M=327.158), 'H NMR (300 MHz, DMSO-de, 8, m.h.)811.02 (s,

1H, NH), 7.19 — 7.13 (m, 2H, arom), 7.12 — 7.02 (m, 4H, arom), 6.71 — 6.65 (m, 2H, arom), 4.02

(s, 3H, -OCH3), 3.82 (s, 3H, -OCHj3), 3.02 (s, 6H, -CH3).’C NMR (75 MHz, DMSO-ds, 8, m.h.)

0167.42 , 151.59, 150.95 , 140.00 , 138.54 , 129.95 , 128.51 , 115.75, 114.61 , 111.44 , 55.35 ,

52.40,40.42

Madds 2. metil (E) -2-(4- (dimetilamin) fenil)-2-(2-(4- metoksifenil)

o) hidrazineliden) asetat. 4-(2,2-dixlor -1-((4-metoksifenil)diazenil)

4 \Q\H"kN vinil) -N,N- dimetilanilinin metil spirti ilo reaksiyasindan alinib. Sar1

¢ o rongli bark maddadir, ¢ixim 35%, T.=95-96"C. Daqiq hesablanmis

/©/ T molekulyar kittl: CisHyN;O3 (M=327.158), 'H NMR (300 MHz,

N DMSO-ds, 6, m.h.)d 8.26 (s, 1H, NH), 7.35 — 7.29 (m, 1H, arom), 7.08

| —7.00 (m, 2H, arom), 6.82 — 6.78 (m, 1H, arom), 3.79 (d, /= 7.1 Hz,

3H, -OCH3), 3.25 (s, 3H, -CH3).””C NMR (75 MHz, DMSO-ds, 8, m.h.) 163.97 , 150.29 ,
148.75,139.58, 138.01, 131.25,127.71 , 118.35, 115.01 , 115.30, 57.12, 55.78 , 42.58 .

Madds 3: metil (Z)-2-(4- (dimetilamin) fenil)-2-(2- (p-toluol)

@/ hidrazineliden) asetat. 4- (2,2-dixlor -1-(p- toluoldiazenil) vinil)-

’]‘I’NH N,N- dimetilanilininmetil spirti ilo reaksiyasindan alinib. Ag rongli

C\H/O\ bork maddoadir, ¢ixim 34%, T,=118-1 19°C. Doqiq hesablanmis

\N/©/ 5 molekulyar kiitlo C;gH, N30, (M=311.385). '"H NMR (300 MHz,

| DMSO-dg, 8, m.h) § 10.86(s, 1H, NH), 7.32 — 7.25 (m, 2H, arom),
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7.03 — 6.93 (m, 4H, arom), 6.82 — 6.79 (m, 2H, arom), 3.81 (s, 3H, -OCH3), 3.18 (s, 6H, -CH3),
2.33 (s, 3H, -CH3), °C NMR (75 MHz, DMSO-dg, 5, m.h.) §167.42 , 151.59 , 140.00 , 139.97 ,
131.92,130.03, 129.82,128.42 ,115.38 , 111.12,51.32,43.78 , 20.82 .

Madds 4: metil (E)-2-(4- (dimetilamin) fenil)-2-(2- (p-toluol)

@ hidrazineliden) asetat. 4- (2,2-dixlor -1-(p- toluoldiazenil) vinil)-

HN‘Ir;l N,N- dimetilanilininmetil spirti ilo reaksiyasindan alinib. Ag rongli

Cc._0. bork maddadir, ¢ixim 40%, T»=85-86°C. Doqiq hesablanmis

g /©/ \g/ molekulyar kiitlo C18H21N302 (M=311385) 1H NMR (300 MHZ,

N DMSO-ds, 6, m.h ) 68.73 (s, 1H, NH),7.27 — 7.22 (m, 2H, arom), 7.01

| —6.98 (m, 4H, arom), 6.68 — 6.61 (m, 2H, arom), 4.01(s, 3H, -OCH3;),

3.02 (s, 6H, -CH3), 2.38 (s, 3H, -CH3).">C NMR (75 MHz, DMSO-ds, 8, m.h.) §163.97 , 151.38 ,
140.00, 139.97,131.92, 130.03 , 129.95, 127.71 ,115.38 , 111.44 ,52.40 ,40.42 , 20.82 .

Madds 5: metil (Z)-2-(4- (dimetilamin) fenil)-2-(2-

@ fenilhidrazineliden) asetat. 4-(2,2- dixloro -1-(fenildiazenil) vinil)

N—NH -N,N- dimetilanilinin metil spirti ilo reaksiyasindan alinib.Sar1

cl:| 0 rongli bork maddadir, ¢ixim 35%, T5=95-96"C. Doqiq hesablanmus
/©/ g molekulyar kiitlo Ci7H;oN30, (M=297.358). 'H NMR (300 MHz,
~N o DMSO-d, 8, m.h ) 811.56 (s, 1H, NH), 7.34 (dd, J = 8.3, 6.7 Hz,

| 2H, arom), 7.23 (ddt, J = 9.4, 6.8, 2.0 Hz, 1H, arom), 7.20 — 7.13
(m, 2H, arom), 7.08 — 7.01 (m, 2H, arom), 6.85 — 6.89 (s, 1H, arom), 3.83 (s, 3H, -OCH3), 3.02
(s, 6H, -CH3). *C NMR (75 MHz, DMSO-ds, 5, m.h.) 169.22 , 155.79 , 143.09 , 139.50 , 130.12,
129.18 , 128.26, 124.32,119.95, 113.22,45.36,39.98 .

Madd»s 6: metil (E)-2-(4- (dimetilamin) fenil)-2-(2-

Q\HN‘N fenilhidrazineliden) asetat. 4-(2,2- dixloro -1-(fenildiazenil) vinil) -

L o NN- dimetilanilinin metil spirti ilo reaksiyasindan alinib.Sar1 rongli

/©/ Y O bork maddadir, ¢ixim  35%, To=95-96°C. Doqiq hesablanmis

~N 0 molekulyar kiitlo C;7H;oN3;0, (M=297.358). 'H NMR (300 MHz,

| DMSO-dg, 8, m.h ) 89.24 (s, 1H, NH),7.28 (t, J = 7.5 Hz, 2H, arom),

7.34 — 7.26 (m, 2H, arom), 7.27 — 7.19 (m, 1H, arom), 7.06 — 6.99 (m, 2H, arom), 6.88 — 6.81

(m, 2H, arom), 3.66 (s, 3H-OCHs), 3.16 (s, 6H, -CH;). °C NMR (75 MHz, DMSO-dg, 8, m.h.)

171.12 , 161.22 , 146.94 , 142.09 , 133.64 , 131.10, 128.45, 123.14, 115.36, 114.40 , 53.76 ,
43.66 .
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Keywords: phenylhydrazones, dichlorodiazadienes, aril hydrozo derivatives of a-keto acid

In recent years, the synthesis of dihalogendiazadienes from the reaction of N-substituted
phenylhydrazones with polyhalogenic alkanes in the presence of a CuCl catalyst has been
extensively studied. Thus, dichlorodiazadiens are multifunctional due to their structural
properties. The fact that polyfunctional compounds react in different directions has always made
their synthesis relevant. An example is the synthesis based on arylidene pyruvic acid (APA)
carried out in various directions. In particular, APA manifests itself as Michael acceptors, a, -
enons, alkenes, dienophiles, heterodienes, ketones, carboxylic acids, a-keto acids, B, y-enon
acids, etc.From this point of view, the one-step synthesis of aryl-substituted hydrazones of esters
of alpha keto acids can be considered a very important reaction in terms of organic synthesis. o-
Ketoacids are considered to be intermediate products in the biosynthesis of amino acids,
carbohydrates, nucleic acids, as well as very important compounds in terms of biological
activity.Continuing  research in this direction, in the solvolysis reaction of
dichlorodiazabutadienes obtained on the basis of dimethylamine benzaldehyde, a mixture of E /
Z isomers of aryl hydrosons of a-ketoesters was synthesized on the appropriate basis. A mixture
of(E) / (Z) isomers of synthesized methyl 2- (4- (dimethylamino) phenyl) -2- (2- (p-substituted)
hydrazono) acetate was isolated by column chromatography and their structure was determined
by NMR research method. In general, dichlorodiazabutadiene synthesized by us has been used as
a substrate in the synthesis of many important compounds (azido 2H-1,2,3-triazoles, nitrogen
heterocyclic compounds, etc.) in organic synthesis due to their structural properties.Thus, the
simple synthesis of E \ Z isomers of aryl hydrosons of a-ketoacid esters from the solvolysis of
dichlorodiazadiene in methyl alcohol can be considered a very important reaction in terms of
organic synthesis.
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OZET

Bakteriyemi ve sepsis, yliksek morbidite ve mortalite oranlari ile seyreden, erken tan1 konulup
tedavi edilmesi gereken klinik tablolardir. Kan kiiltiirii, sepsis ve bakteriyemiye yol acan
mikroorganizmalarin izole edilerek tanimlanmasi amaciyla yaygin olarak kullanilmaktadir.
Bakteriyemi ve sepsiste etken mikroorganizmalarin dagilimlart ve antibiyotik duyarliliklari
yillara gore degisiklikler gostermektedir. Selguk Universitesi Tip Fakiiltesi — Tibbi
Mikrobiyoloji Laboratuvart Orta Asya ve Avrupa Antimikrobiyal Diren¢ (CAESAR)
siirveyans programina diizenli veri gondermektedir. Bu ¢alismanin amaci 2019-2020 yillari
arasinda laboratuvarimiza gonderilen kan kiiltiirlerinden izole edilen ve siirveyansi yapilan

bakterilerin antibiyotiklere diren¢ oranlarinin belirlenmesidir.

Bakteriler, geleneksel yontemler ve VITEK-2 otomatize sistemi kullanilarak tanimlandi.
Antibiyotik duyarhlik testi VITEK-2 otomatize sistemi ile yapildi ve European Committee on
Antimicrobial Susceptibility Testing (EUCAST) kriterlerine gore degerlendirildi.

Kan Kkiiltiirlerinden 2019 yilinda Escherichia coli (n=182), Enterococcus spp. (n=161),
Staphylococcus aureus (n=88), Acinetobacter baumannii (n=78), Pseudomonas aeruginosa

(n=52), Klebsiella pneumoniae (n=31) ve Streptococcus pneumoniae (n=8) ve 2020 yilinda
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E.coli (n=98), K.pneumoniae (n=72), Enterococcus spp. (n=56), S.aureus (n=48),
A.baumannii (n=42), P.aeruginosa (n=36), S.pneumoniae (n=2) izole edilmistir. Genislemis
Spektrumlu Beta Laktamaz (ESBL) oranlar1 2019 yilinda E.coli’de %41,8, K.pneumoniae’de
%25,8, 2020 yilinda ise E.coli’de %42,9, K.pneumoniae’de %43,1 olarak saptanmistir.
Karbapenem diren¢ oranlart 2019 yilinda E.coli’de %1,6 , K.pneumoniae’de %51,6,
A.baumannii’de %93,6, P.aeruginosa’da %36,5, and 2020 yilinda E.coli’de %l,
K.pneumoniae’de  %23,6, A.baumannii’de %76,2, P.aeruginosa’da 9%33,3 olarak
belirlenmistir. MRSA direnci S.aureus’da 2019 yilinda %29,5, 2020 yilinda %33,3 olarak
bulunmustur. Glikopeptid direnci 2019 yilinda Enterococcus spp. izolatlarinda %11,8 iken,
2020 yilinda %12,5 olarak bulunmustur.

Sonug olarak K.pneumoniae izolatlarinda GSBL orani artmis karbapenem direnci azalmistir.
MRSA ve glikopeptid direngleri degismemistir. Her hastane kendi antibiyotik direng
oranlarmi takip etmeli ve buna gore ampirik tedavi stratejisini belirlemelidir.

Anahtar kelimeler: Kan kiiltiirleri, antibiyotik direnci, siirveyans.
ABSTRACT

Bacteremia and sepsis are clinical manifestations with high morbidity and mortality rates,
requiring early diagnosis and treatment. Blood culture is widely used to isolate and identify
microorganisms that cause sepsis and bacteremia. Distribution and antibiotic susceptibility of
causative microorganisms in bacteremia and sepsis vary over the years. Selcuk University,
Faculty of Medicine, Medical Microbiology Laboratory sends regular data to the Central
Asian and European Surveillance of Antimicrobial Resistance (CAESAR) surveillance
program. The aim of this study is to determine the antibiotic resistance rates of bacteria under

surveillance and isolated from blood cultures sent to our laboratory between 2019-2020.

Bacteria were identified using conventional methods and the VITEK-2 automated system.
Antibiotic susceptibility testing was performed with the VITEK-2 automated system and
evaluated according to European Committee on Antimicrobial Susceptibility Testing
(EUCAST) criteria.

In 2019; Escherichia coli (n=182), Enterococcus spp. (n=161), Staphylococcus aureus
(n=88), Acinetobacter.baumannii (n=78), Pseudomonas aeruginosa (n=52), Klebsiella
pneumoniae (n=31), and Streptococcus pneumoniae (n=8), and in 2020; E.coli (n=98),
K.pneumoniae (n=72), Enterococcus spp. (n=56), S.aureus (n=48), A.baumannii (n=42),
P.aeruginosa (n=36), S.pneumoniae (n=2) were isolated from blood cultures. Extended
Spectrum Beta-Lactamase (ESBL) rates were detected as 41,8% in E.coli isolates, 25,8% in
K.pneumoniae in 2019, 42,9% in E.coli and 43,1% in K. pneumoniae in 2020. Carbapenem
resistance rates were determined as 1,6% in E.coli, 51,6% in K pneumoniae, 93,6% in
A.baumannii and 36,5% in P.aureginosa in 2019, 1% in E.coli, 23,6% in K.pneumoniae,

76,2% in A.baumannii, and 33,3% in P.aureginosa in 2020. MRSA resistance in S.aureus
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isolates was 29.5% in 2019, and 33.3% in 2020. Glycopeptide resistance in Enterococcus spp.
was 11.8% in 2019, 12.5% in 2020.

In conclusion, ESBL rate increased and carbapenem resistance decreased in K. pneumoniae
isolates. MRSA and glycopeptide resistances were not changed. Each hospital should monitor
antibiotic resistance rates and determine the empirical treatment strategy accordingly.

Keywords: Blood cultures, antibiotic resistance, surveillance

GIRIS

Insan kan dokusunda herhangi bir canli bakterinin bulunmasi, bakteriyemi olarak adlandirilir
(Rhodes ve digerleri, 2017). Konak savunmasi normal olan bireylerde immiin sistem
bakteriyeminin {iistesinden gelebildigi halde, risk faktorlerinin oldugu bazi durumlarda
bakteriler kan akimima karisarak tim viicuda yayilabilir (Martin ve digerleri, 2014).
Enfeksiyon hastaliklarinin mortalite ve morbidite oraninin yiiksek olmasinin baslica sebebi
kan dolasim enfeksiyonlaridir (Laupland ve Church, 2014). Bakteriyemi, tedavi edilmedigi
takdirde sepsis gibi komplikasyonlara ilerleyebilmektedir (Martin, 2014). Sepsis,
“enfeksiyonla iligkili olarak gelisen konagin sistemik inflamatuvar yaniti” olarak
tanimlanmaktadir (Dreyer, 2012). Bir mikroorganizma ¢evreden vektorler araciligiyla ya da
konagin kendi florasindan c¢esitli yollarla normalde steril olan kan dokusuna girdiginde, konak
savunma sistemi, patojen mikroorganizmalarin invazyonuna karsi inflamatuvar yanit
olusturmaktadir (Struthers, 2017). Bu abartili kontrolsiiz yanit, viicudun kendi doku ve
organlarina zarar vererek organ yetmezligiyle sonuglanabilmekte, buna bagli olarak yiiksek
morbidite ve mortalite olusmakta, ayrica hastanede yatis siiresinin ve hastane maliyetlerinin
artmasina yol agmaktadir (Totora ve digerleri 2019).

Kan dolasimi enfeksiyonlarinda tedaviye erken baslanmasi mortaliteyi 6nemli derecede
etkilediginden, etken mikroorganizma tanimlanmasi ve uygun tedavinin baslanmasi, tibbi
mikrobiyoloji laboratuvarlarinin geciktirilemeyecek en dnemli islerinden biridir (Dailey ve
digerleri, 2019).

Staphylococcus aureus, Enterobactericeae, Pseudomonas aeruginosa ve Acinetobacter
baumanii gibi bakteriler onemli dolasim sistemi enfeksiyonlarina neden olmaktadir. Bu
mikroorganizmalarin antibiyotik diren¢ oranlariin artmasi toplum saglig1 acisindan endiseyle
karsilanmaktadir. Gegtigimiz yillarda Gram pozitif bakteriler bakteriyemi sebepleri arasinda
ilk siralar1 alirken, glinimiizde Gram negatif bakteriler ve 6zellikle Enterobacteriaceae kan
kiiltiirii 6rneklerinden en sik izole edilen etkenlerdir (Kraker ve digerleri, 2019; Laupland,
2019).

Son yillarda tan1 yontemlerindeki yeni gelismelere ragmen bakteriyemi tanisinda kan
kiiltiirleri hala tek pratik ve gilivenilir yontem olma 0Ozelligini korumaktadir (Sevim ve
digerleri, 2007). Bakteriyemi ve sepsiste etken mikroorganizmalarin dagilimlari ve antibiyotik
duyarhiliklar yillara gore degisiklikler gostermektedir.
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Selguk Universitesi Tip Fakiiltesi Tibbi Mikrobiyoloji Laboratuvar1 Orta Asya ve Avrupa
Antimikrobiyal Diren¢ (CAESAR) siirveyans programina diizenli veri gondermektedir. Bu
caligmanin amaci 2019-2020 yillar1 arasinda laboratuvarimiza gonderilen kan kiiltlirlerinden
izole edilen ve

siirveyanst yapilan bakterilerin antibiyotiklere direng oranlarinin

belirlenmesidir.
YONTEM

Kan kiiltiirleri BACTEC 9240 (Becton Dickinson, USA) tam otomatik kan kiiltiir cihazinda
takip edildi. Otomatize kan Kkiiltliir cihazinda {ireme saptanan siselerden %5 koyun kanl
Columbia agar ve EMB (eozin metilen mavisi) agara pasaj ekimleri yapildi. 18-24 saat
inkiibasyona birakildi. Bakteriler, geleneksel yontemler (Gram boyama, oksidaz testi, laktoz
fermentasyonu iire testi, indol testi, hareket besiyeri vs.) ve VITEK-2 otomatize sistemi
(Biomerieux, Fransa) kullanilarak tanimlandi. Antibiyotik duyarlilik testi VITEK-2 otomatize
sistemi (Biomerieux, Fransa) ile yapildi ve European Committee on Antimicrobial

Susceptibility Testing (EUCAST) kriterlerine gore degerlendirildi.
BULGULAR

Laboratuvarimizda kan kiiltiirlerinde siirveyansi yapilan Escherichia coli, Enterococcus spp.,
Staphylococcus aureus, Acinetobacter baumannii, Pseudomonas aeruginosa, Klebsiella
pneumoniae ve Streptococcus pneumoniae suslarindan 2019 yilinda 600 ve 2020 yilinda 354
olmak {izere toplam 954 bakteri izole edilmistir.

2019 yilinda hastalarin 283’1 (% 47,1) erkek, 317’si (%52,8) kadm, 2020 yilinda 193’1
(%54,5) erkek, 161’1 (%45,4) kadin olmustur. Kan kiiltiir pozitifligi en sik 5 yas alt1 ve 40 yas
iistli hastalarda saptanmistir (Tablo 1).

Tablo 1. Hastalarin Yas Gruplarima Gore Dagilimi

Yas Grubu 2019 2020 Toplam
n % N % n %
0-5 73 12.2 78 22 151 15,8
6-10 9 1,5 8 2.3 17 1,8
11-15 3 0,5 5 1,4 8 0,8
16-20 4 0,7 1 0,3 5 0,5
21-25 7 1,7 5 1,4 12 1,3
26-30 7 1,7 2 0,6 9 1
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31-40 11 1,8 8 2,6 19 2
41-60 128 21,3 55 15,5 183 19,2
61-70 138 23 74 21 212 22,2
71-80 138 23 72 20,3 210 22
>81 82 13,7 46 13 128 13,4
TOPLAM 600 62,9 354 37,1 954 100

Hastane birimleri arasinda en fazla kan kiiltiir pozitifligi YBU’nde yatan hastalarda tespit
edilmistir (Tablo 2).

Tablo 2. Hastalarin Kliniklere Gore Dagilimi

2019 2020 Toplam
Klinikler
n % n | % n %

Anestezi ve Reanimasyon Yogun Bakim Unitesi | 145 | 24,2 | 67 | 18,9 | 212 | 22,2
I¢ hastaliklar1 Yogun Bakim Unitesi 63 | 10,539 | 11 102 | 10,7
Yenidogan Yogun Bakim Unitesi 54 |9 47 1 13,3 | 101 | 10,6
Acil Tip 46 | 7,7 |37 10,583 |87
Nefroloji 52 |87 (16|45 |68 |71
Enfeksiyon Hastaliklari 31 5.2 251 7,1 56 5.9
Gogiis Hastaliklar 41 6,8 12 | 3,4 53 5,6
Onkoloji 37 |62 (16|45 |53 |56
Hematoloji 19 3,2 19 1 5,4 38 4
Genel Cerrahi 24 4 12 | 3,4 36 3,8
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Gastroenteroloji 15 |25 14 | 4 29 |3

Noroloji 19 132 |4 L1 |23 |24
Kardiyoloji 17 28 (2 |06 19 |2

Cocuk Yogun Bakim Unitesi 4 0,7 9 2,5 13 1,4
Uroloji 7 12 |6 [1,7 |13 |14
Beyin ve Sinir Cerrahisi 5 0,8 6 1,7 11 1,2
Palyatif Bakim Merkezi 6 1 4 1,1 10 1

Kadin Hastaliklar 5 0,8 1 0,3 6 0.6
Kalp ve Damar Cerrahisi 3 0,5 2 0,6 5 0,5
Hemodiyaliz klinigi 0 0 4 1,1 4 0,4
Cocuk Saglig1 ve Hastaliklar1 3 0,5 0 [0 3 0,3
Endokrinoloji ve Metabolizma Hastaliklar1 1 0,2 1 0,3 2 0,2
Cocuk Hepatoloji ve Beslenme 0 0 2 (06 |2 0,2
Riskli Bebek Polliklinigi 0 0 1 0,3 1 0,1

Kan kiiltiirlerinden 2019 yilinda en ¢ok E. Coli (n=182) ve Enterococcus spp. (n=161) izole
edilmistir. 2020 yilinda ise en ¢ok E.coli (n=98) ve K.pneumoniae (n=72) izole edilmistir
(Tablo 3).

Tablo 3. izolatlarin Yillara Gére Dagilimi

2019 2020 Toplam

IZOLATLAR . o, . o, . o,
Escherichia coli 182 30,3 98 27,7 280 29,4
Klebsiella pneumoniae 31 5,2 72 20,3 103 10,8
Enterococcus spp. 161 26,8 56 15,8 217 22,7
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Staphylococcus aureus 88 14,7 48 13,6 136 14,3
Acinetobacter baumannii 78 13 42 11,9 120 12,6
Pseudomonas aeruginosa 52 8,7 36 10,2 88 9,2
Streptococcus pneumoniae 8 1,3 2 0,5 10 1

Tablo 4. Karbapenem Direncli Suslarin Dagilim

2019 2020 Toplam
IZOLATLAR

n % n % n %
Escherichia coli 3 1,6 1 1 4 1,4
Klebsiella 16 51,6 17 23,6 33 32
pneumoniae
Pseudomonas 19 36,5 12 333 31 35,2
aeruginosa
Acinetobacter 73 93,6 32 76,2 105 87,5
baumannii

Tablo 5. GSBL Pozitif Suslarin Dagilimi

2019 2020 Toplam
IZOLATLAR n (%) i (%) i %
Klebsiella 8 (%25,8) 31 (%43,1) 39 37,9
pneumoniae
Escherichia coli 76 (%41,8) 42 (%42,9) 118 42,1

S.aureus izolatlarinda MRSA direnci 2019 yilinda %29,5 (n=26), 2020 yilinda %33,3 (n=16)
olarak bulunmustur. Enterococcus spp. izolatlarinda glikopeptid direnci 2019 yilinda %11,8
(n=19) iken, 2020 yilinda %12,5 (n=7) olarak bulunmustur.
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TARTISMA VE SONUC

Dolasim sistemi enfeksiyonlari, yiiksek mortalite ve morbidite ile seyreden ciddi infeksiyonlar
olarak tanimlanmaktadir (Opota ve digerleri, 2015). Sepsis yogun bakim {iinitelerinde 6liimle
iliskili ikincil enfeksiyonlar olarak tanimlanmaktadir. Erken teshis ile birlikte uygun tedavinin
yapilmasi septik hastalarin prognozunu iyilestirir. El hijyeni uygulamalari, invaziv araglarin
miimkiin olan en kisa siire i¢in kullanilmasi, antimikrobiyal yonetim gibi diger standart
uygulamalar diren¢li mikroorganizma yayilimini sinirlayan onemli enfeksiyon kontrol
uygulamalaridir.  Dolasim  sistemi  enfeksiyonlu hastalarda, antibiyotik se¢iminin
degerlendirilmesi ve uygulanmasi gelisebilecek salginlarin 6niine gegmek adina da oldukca
onemlidir (Lehmann ve digerleri, 2009).

Kan dolasimi enfeksiyonlarinda Gram negatif bakterilerin sikligi artmaktadir. Yapilan bir
caligmada YBU’de yatan hastalarin kan kiiltiirlerinden edilen bakterilerin dagilimi 53 .
aureus, 44 K. pneumoniae, 40 A. baumannii, 27 E. coli ve 5 P. aeruginosa olarak
belirlenmistir (Kustan 2020). Kocabas ve ark (2019) yaptiklar1 ¢alismada en sik A.baumannii
(n=106) ve P.aeruginosa (n=53) izolatlarim1 saptamistir. Baska bir calismada kan
kiiltiirlerinden izole edilen bakteri dagilimi 251 (%6.74) Enterococcus spp., 227 (%6.1) E.
coli, 194 (%5.21) S. aureus, 126 (%3.38) K. pneumoniae, 83 (%2.23) A. baumannii, 73
(%1.96) P. aeruginosa, 11 (%0.29) S. pneumoniae olarak belirlenmistir (Kiiciik ve digerleri
2019). Bizim ¢alismamizda ise 2019 yilinda 182 E. coli, 161 Enterococcus spp., 88 S. Aureus,
78 A. baumannii, 52 P. aeruginosa, 31 K. pneumoniae ve 8 S. pneumoniae ve 2020 yilinda 98
E.coli, 72 K.pneumoniae, 56 Enterococcus spp., 48 S.aureus, 42 A.baumannii, 36
P.aeruginosa, 2 S.pneumoniae izole edilmistir. E.coli toplum ve hastane kaynakli
bakteriyemilerde en yaygin goriilen patojenlerden biridir.

Diinyada son yillarda antibiyotiklere diren¢ olduk¢a endise yaratir seviyelere ulasmistir ve
ozellikle bakteriyemi ile iligkili E. coli’den kaynakli ekonomik yiikiin arttigi goriilmiistiir
(Mosavie ve digerleri, 2019). Etkili antibiyotik kullaniminin uygulanmadigi durumlarda 6liim
oranlarmin %40’1n tlizerine ¢ikabilecegi bildirilmistir (Kollef ve digerleri, 2011). Dursun ve
ark. (2019) tarafindan yapilan ¢alismada GSBL oranlar1 E.coli’de %57 olarak saptanmistir ve
diren¢ oranlar literatiirdeki ¢ogu c¢alismadan yiiksek bulunmustur. Yapilan baska bir
calismada GSBL oranlar1 E.coli’de %66.7 olarak bulunmustur (Amanati ve digerleri, 2021).
Bizim c¢alismamizda GSBL oranlart E.coli’de 2019 yilinda %41,8, 2020 yilinda olarak
%42,9 olarak bulunmustur. Cetin ve ark (2019) yaptiklar1 ¢alismada FE.coli izolatlarinda
karbapenem direncini %?2,3 olarak saptamistir. Bizim g¢aligmamizda karbapenem direnci
E.coli izolatlarinda 2019 yilinda %1,6, 2020 yilinda ise %1 olarak bulunmustur.

K. pneumoniae, hastane salginlariyla iliskili ¢oklu ilaca direng¢li ve ciddi toplum kokenli
enfeksiyonlarla iligkili hiperviriilan suslarin ortaya ¢ikmasi nedeniyle artik insan sagligi i¢in
acil bir tehdit olarak kabul edilmektedir (Holt ve digerleri, 2015). Yesilbag ve ark. (2021)
yaptiklarr ¢alismada 2019 yilinda YBU’de hastane enfeksiyonu etkeni olan K.pneumoniae
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izolatlarinda karbapenem direncini %62,9 olarak bulmustur. Calismamizda ise K. pneumoniae
icin karbapenem direnci 2019°da %51,6 ve 2020’de %23,6 olarak bulunmustur. Dursun ve
ark. (2019) tarafindan yapilan calismada GSBL oranlart Klebsiella spp. i¢in %93 olarak
saptanmistir. Bizim calismamizda GSBL oranlart 2019 yilinda Klebsiella spp. i¢in %25,8,
2020 yilinda %43,1 olarak bulunmustur.

Enterococcus  spp. toplum ve hastane kaynakli enfeksiyonlarin O6nemli bir
etkenidir. Enterococcus tiirlerinde birgok antimikrobiyal ajana kars1 dogal ve kazanilmais tipte
diren¢ gozlenmesi bu bakterilerin yol ac¢tig1 enfeksiyonlarin tedavisinde ciddi sorunlara yol
acmaktadir (Bilgin ve digerleri, 2021). Kacar ve ark. (2020) yaptiklari siirveyans ¢alismasinda
Enterococcus spp. i¢in glikopeptid direncini %3,4 olarak Tiirkiye ve Diinya verilerinden
oldukca diistik saptamistir. Bizim calismamizda Enterococcus izolatlarinda glikopeptid
direnci %12,5 olarak daha yiiksek saptanmistir.

Diinyada, S. aureus dolasim sistemi enfeksiyonlarinda en yaygin goriilen patojenlerden biridir
(Deasy ve digerleri, 2019). Kula-Atik ve ark. (2020) S.aureus suslarinda metisilin direncini
%41.02 olarak saptamistir. Bizim ¢alismamizda ise MRSA direnci %29,5 olarak bulunmustur.

A. baumannii, ampisilin, amoksisilin/klavulonik asit, sefotaksim, seftriakson gibi ii¢iincii
kusak sefalosporinler ve aztreonam gibi bir¢ok antibiyotige dogal direnglidir (EUCAST).
Dursun ve ark. (2019) tarafindan yapilan ¢alismada karbapenem direnci A.baumannii’de %82
bulunmustur. Bizim ¢aligmamizda karbapenem direnci 2019 yilinda A.baumannii’de %93,6,
2020 yilinda %76,2 olarak bulunmustur.

P. aeruginosa hastane enfeksiyonlarinda énemli rol oynayan etkenlerin basinda gelmektedir
Hastane enfeksiyonlart tiim diinyada onemli bir sorun olarak tanimlanmaktadir ve P.
aeruginosa ile iligkili hastane enfeksiyon oranlar1 %10 ile %25 arasinda degismektedir (Aslan
ve digerleri., 2018). Lim ve ark. tarafindan (2021) yapilan bir ¢alismada P.aeruginosa igin
karbapenem direnci %28 olarak bulunurken bizim ¢alismamizda %33,3 olarak saptanmustir.

Sonug olarak ¢alismamizda K.pneumoniae izolatlarinda 2020 yilinda 2019’a gére GSBL orani
artmis karbapenem direnci azalmistir. MRSA ve glikopeptid direncleri degismemistir. Her
hastane kendi antibiyotik diren¢ oranlarini takip etmeli ve buna gore ampirik tedavi

stratejisini belirlemelidir.
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