LATIN A ERICAN

ATH INTERNATIONAL
CONGR SS ON NATURAL
AND APPLIED SCIENCRES

ULeJ

EDITORS
MIJAEL ALTAMIRANO SANTIAGO
ISi VERONICA LARA ANDRADE
MARIA CRUZ CUEVAS ALVAREZ
MARCOS PEREZ MENDOZA

ISBN - 978-625-367-022-1




ATH INTERNATIONAL LATIN
AMERICAN CONGRESS ON NATURAL
AND APPLIED SCIENCES

March 13-15, 2023 / Rio de Janeiro, Brazil

EDITORS
Mijael Altamirano Santiago
Isi Veronica Lara Andrade
Maria Cruz Cuevas Alvarez

Marcos Pérez Mendoza

All rights of this book belong to
IKSAD Publishing House Authors are responsible both ethically and jurisdically
IKSAD Publications - 20230
Issued: 25.03.2023

ISBN: 978-625-367-022-1



CONGRESS TITLE
4th International Latin American Congress on Natural and Applied Sciences

DATE AND PLACE
March 13-15, 2023 / Rio de Janeiro, Brazil

ORGANIZATION
IKSAD INSTITUTE
Universidad Abierta y a Distancia UNAD,
Colombia Universidad Juarez Autébnoma de Tabasco,
Meéxico Institute Of Economic Development And Social Research Violence and
Abuse Studies Platform

EDITORS
Mijael Altamirano Santiago
Isi Veronica Lara Andrade
Maria Cruz Cuevas Alvarez
Marcos Pérez Mendoza

PARTICIPANTS COUNTRY (18 countries)
TURKIYE, INDIA BATNA, BULGARIA, MOROCCO, AZERBAIJAN, PAKISTAN,
IRAQ, GEORGIA, UZBEKISTAN, NIGERIA, ITALY, ROMANIA, MEXICO, SPAIN,
ALGERIA, SERBIA, IRAN,

Total Accepted Article: 75
Total Rejected Papers: 13
Accepted Article (Tiirkiye): 31
Accepted Article (Other Countries): 44

ISBN - 978-625-367-022-1



ORGANIZING AND SCIENTIFIC COMMITTEES

Dra. Felipa Sanchez Pérez
Universidad Juarez Autonoma de Tabasco, México
Chairman of the conference

Dra. Francisca Silva Hernandez
Universidad Juarez Autonoma de Tabasco, México

Dr. German Martinez Prats
Universidad Juarez Auténoma de Tabasco, México

Dr. Rafael Ricardo Renteria Ramos
Universidad Abierta y a Distancia UNAD, Colombia

Dr. Ragif Huseynov
Managing Director of Khazar Educational Center, Azerbaijan

Dr. Raiba Jafarova
Associate Professor of Azerbaijan State Agricultural University, Azerbaijan

Dr. Resmiyye Abdullayeva
Associate Professor of Institute of Economics, Azerbaijan

Dr. Maral Jamalova
Assistant Professor of Azerbaijan State University of Economics,
Azerbaijan

Bunyamin Seyidov
PhD student of Institute of Philosophy and Sociology, Azerbaijan




PTOHO GALLARY

Phlant: - Hall-4

Hall 4 - Observer

H4-Duygu Taskin Moderator: Eliz...

Hall 4 - Observer Hd- K. Omer TAS | 198 H yfi Sevik H4-Duygu Tagkin Moderator: Elizabeth Ga.

Transiciones  Animaciones Presentacion con diapositivas  Grabar  Revisar Vista  Ayuda v

; y £ uscar 0}
- S Roemplazar < (T
- I Selecconar ¥ E

- ;
UNIVERSIDAD JUAREZ
AUTONOMA DE TABASCO

PRODUCCION DE AGUA
POTABLE PARA RIEGO Y
CONSUMO HUMANO

Johan Josueph Veldzquez Martinez
Dra. Elizabeth Garcia Moreno

Dr. Germéan Martinez Prats

Dra. Francisca Silvia Hernandez

soruntule

Hall 4 - Observer H4-Duygu Tagkin

(©)

H4-Duygu Taskin

RUCTURE TECHNIQUES US} EXAN
ARCHITECTURE: TARAKLI HOUSES

N
. ’lalin American Scientifc Research Congresses

= & Latin Amerika Ulustararasi Doga ve Uygulamal Bilimier
Kongresi

DUZCE

UNIVERSITESI

Dr. Ozlem OZKAN ONUR
arlik Fakiiltesi, Mimarhk Biliimii
Diizce University, Faculty of Art, Design and Architecture, Architecture Department

Diizee Universitesi, Sanat Tasarim ve Mi

urdur

W Katihmailar (9)

2, Katilimar bul

m H... (Ortak oturum sahibi, ben) @

H4- K. Omer TA§

H4-Ozlem OZKAN ONUR
Fernanda

H-4, Ceren AGIN GOZUKIZIL
H4-Duygu Tagkin

H4-Giinay Beyhan

806600080

H4-52_Seyfi Sevik

Timind Sessize Al

Katilimeilar (9)
Q Katimei bul

D - ©rtak oturum sahivi, ben)
Ha-52_Seyfi Sevik a
H4-Ozlem OZKAN ONUR

Est. Fernanda Jazmin Morales G...

H4- K. Omer TAS

H-4, Ceren AGIN GOZUKIZIL

H4-Duygu Tagkin

H4-Glnay Beyhan

Moderator: Elizabeth Garcia Mo...

666668008

| Timind Sessize Al

Moderator: Elizabeth Garcia... &




PTOHO GALLARY

Pplant: - Hall-4

Mazisyenler igin L apa ayde e Katihmailar (8)
Katiima bu
H... (Ortak oturum sahibi, ben) @ % (A4
H-4, Ceren AGIN GOZUKIZIL & § X
H4- K. Omer TAS o™
Ha-Duygu Taskin % oA

Mizenin amaci;

H4-Giinay Beyhan % A

+ Louvre'u rahatlatmak

H4-Ozlem OZKAN ONUR ¥ O

* Miizenin toplam ziyaretgi sayisimi artinp,
Fransa'nin kuzeyindeki sehirlerin

ekonomisini canlandirmak H4-52_Seyfi Sevik # X

0606660

Moderator: Elizabeth Garcia Mo... 2 [0
2012'de agllan miizenin, ailisinda 600

kadar eserin sergilenmesi ve yilda en az
500.000 ziyaretci beklentisi bulunmaktadir . il H-4

Lens Louvre Miizesi (Lens-Fransa)

LOUVRE MOUZESI

Timind Sessize Al

plant: - Hall-4

v Katihimailar (6)

Hall 4 - Observer kave koorehpa... Moderator: Hall...
m H... (Ortak oturum sahibi, ben) ® % [
Hall 4 - Observer kave koorehpaz-hall4 ¥ kave koorehpaz- Hall4 |Moderator: Hall-4, Dr Sy. lamie hall 4

m Moderator: Hall-4, Dr Syed ... &8 & [
Hall 4 session 1, Vinod Kumar ¥ O

m kave koorehpaz-_Hall4 g A

lamie hall 4 =

\ % M. oleifera M. oleifera
c'f; seed meal leaf meal

m kave koorehpaz-hall4 X

promising protein source at low N

Crude protem 34 10 38 % levels, crude protein 25% to 32%

Essential amino acids, especially High amount of other minerals such

methionine, cystine, tryptophan as Ca, Cu, Zn, K, P, Mg & Na.

8.57% crude fat i i In?portam source of vitamins and
>013.  Minerals

Sa.luraled and unsaturated fatty Olagbemide et Rich in carotenoids, ascorbic acid

Tamind Sessize Al




PTOHO GALLARY

Pplant: - Hall-4

T -~
v‘ Sorintale
Hall 4 - Observer kave koorehpaz... kave koorehpa... Moderator: Hall... - \“ @

¥ Hall 4 - Observer kave koorehpaz-hall4 ¥ kave koorehpaz-_Hall4 | Moderator: Hall-4, Dr Sy... lamie hall 4

Katihmailar (6)
m H... (Ortak oturum sahibi, ben) (7]
m Moderator: Hall-4, Dr Syed ... €8 & 0
Hall 4 session 1, Vinod Kumar ¥ A
m kave koorehpaz-_Hall4 v
lamie hall 4 2 O

m kave koorehpaz-hall4 7l

Timind Sessize Al

plant: - Hall-4

Katihmailar (7)

Hall 4 - Observer kave koorehpa... Moderator: Hall... V

m H... (Ortak oturum sahibi, ben) @ oA
¥ Hall 4 - Observer kave koorehpaz-hall4 ¥ kave koorehpaz-_Hall4 | Moderator: Hall-4, Dr Sy...| Hall 4 session 1, Vinod K...

Hall 4 s 1, Vinod Ki v ]
Mazisyenler igin Orijinal Ses: Kapali ession 1, Vinod Kumar &3 .

m Moderator: Hall-4, Dr Syed Mak... a

'B Hé-kiibra ekinci o
m kave koorehpaz-_Hall4 %

lamie hall 4 7

@ kv koorehpaz-halis

Tamind Sessize Al




PTOHO GALLARY

Katilimailar (9)

m H... (Ortak oturum sahibi, ben) @&
H6-Melih YAZICI [ R
a H-6 - Observer (Ortak oturum sahibi)
BC baris cetin

-

d H-6, Abdullah ERDEMIR

"’ H-6, Fikret SONMEZ ¥ o

D o xahraman kugoK ¥ of

Hall-6 Session-1-Cem Baki ¥ o

D OP 9 A m Hall-6,vekil SARI ]
RETARDA PA6 AND PAG6

U 40 A ORD U
RAILWA 4 i

ANDARD

e
£3
L -

S\FIC4y,

EN 45 545

Katiimailar (10)

H-6, Abdullah ERDEM.

"

Hall-6, Observer ‘ ‘ H6-Kahraman K. Hall-6,Vekil SARI é‘
Hall-6, Observe H H6-Kahraman KUGUK Hall-6,Vekil SAR Hall-6, shay

w H... (Ortak oturum sahibi, ben)
m H-6, Fikret SONMEZ o

n H-6 - Observer (Ortak oturum sahibi) (2

- Sonuglar Results @ toscetn
Takim Omrii Olgiim Sonuglary Tool Life Measurement Results @& s avdulah eroemin ¥

Takim asinmasi incelemesi her paso sonunda yapilmig  Tool wear inspection was performed at the end of each @ He-xanvaman kucux ¥ o
ve yedi farkl inceleme yapilmistir. pass and seven different inspections were made. @ nsinso =
b vAZIC ¥ 2

Hall-6 Session-1-Cem Baki ¥ o
& a6, shaymaa awad ¥ o

[N




PTOHO GALLARY

Katiimailar (9)

m H... (Ortak oturum sahibi, ben)

m H6-Kahraman KUGUK 2

LITERATURE SEARCH

Tractor Applications | ()= @ beris cetn

@ o abduilah eroemin
@D s rivet sonmez
m Hé6-Melih YAZIC

Hall-6 Session-1-Cem Baki
& Hall-6, shaymaa awad
@ Hotrsveni san

Case Magnum und New Holland T8000

) o

Compact products are mostly used in cabin
applications and there are a wide variety of models

runtile v Katiimailar (8)

Hall-7, Observer - - H7-Cemilenur A...

2 Katihmar bul
Hall-7, Observer Algul'Myrzab H nilenur Atag Moderator: Hall-

i Ive:
© Kaydediliyor... @ H... (Ortak oturum sahibi, ben) X

The progressive development of an atherosclerotic plaque, especially the addition of Rl RS

its complications, leads to the development of a critical stenosis of the affected
artery and leads to ischemia of the corresponding organ.

J H-7Dr. Dilara ULGER OZBEK ¥ A
@ H7- Siileyman Gorgiig X A
4 H7-Cemilenur Atag ¥ A
Q Hall-7, Nursin Aydin ¥ o
m Moderator: Hall-7, Ciineyd YAVAS % (1

| Oya Giiven # A

TUmind Sessize Al




© Kaydediliyor

> It is an advanced analytical instrument that; can quickly analyze

many elements simultaneously in many sample types, at low

( nductively oupled lasma

PTOHO GALLARY

Hall-7, Observer Hall-7, Ciineyd... H7 - Aigul Myrz...

Hall-7, Cineyd YAVAS all- 3 Aigul Myrzabaye

D)

concentrations (ug/L, ng/L).

© Kaydediliyor

Biological
Samples

ICP-MS USAGE AREA

Area of usage ICP-MS$S

= Enviromental

= Biological/Clinic
Nuclear

= Research

= Semi Conductor

= Chemical

m Geometal Urgical

= Food
Speciation
Teaching

= Petrochemical

H7-Cemilenur A...

H7-Cemilenur Atas

ass pectrometry)

H-7 Dr. Dilara ULGER

Hall-7, Observer

Hall-7, Observer

Hall-7, Ciineyd...

Hall-% Nursin Aydin

H7 - Aigul Myrz...

H7 - Aigul Myrzabaye..

<

06060686

1]
@
B

Katihmailar (8)

H... (Ortak oturum sahibi, ben) ® %

H-7 Dr. Dilara ULGER OZBEK €3 & O

H7 - Aigul Myrzabayeva #
H7- Siileyman Gorgiig #
H7-Cemilenur Atag 4
Hall-7, Ciineyd YAVAS %
Hall-7, Nursin Aydin #
Oya Giiven

Katihmalar (8)

H... (Ortak oturum sahibi, ben) ® &

H-7 Dr. Dilara ULGER OZBEK EB &

H7 - Aigul Myrzabayeva ¥
H7- Siileyman Gorgiig ¥
H7-Cemilenur Atas ¥
Hall-7, Ciineyd YAVAS %
Hall-7, Nursin Aydin %
Oya Giiven '3




PTOHO GALLARY

O Kaydediliyor t > Katiimailar (8)

B videolar yeniden siralamak igin sirikleyip birakin

m H... (Ortak oturum sahibi, ben) ® % [z

H-7 Dr. Dilara ULGER OZBEK €3 & O

Operating Principle

! . " H-7 Dr. Dilara ULGER 0Z... ﬂ HT - Algul Myrzabayeva # A
» The main principle of the method is that ;
: . - - - - @ H7- Silleyman Gorgiig £
1. Ionization of the sample in solution by argon plasma, which is heated to 8,000 - Hall-7, Observer
10,000 K by electromagnetic induction H7-Cemilenur Atas ez
e w - i L m Hall-7, Ciineyd YAVAS
Quadrupols mass Hall-7, Ciineyd... @ Hall-7, Nursin Aydin %
Oya Giiven 7 A
7
-
-5
Hall-7, Nursin Aydin
2.1t includes the steps of measuring element concentrations with a mass
; 2 : H7 - Aigul Myrz...
spectrometry (MS) detector unit according to the mass/charge (m/z) ratio. i
H7 - Aigul Myrzabaye... k

Katihmailar (5)

Hall-4, Observer < HALL 4, Samah...  H4-Vu Thi Anh...
1} @ H... (Ortak oturum sahibi, ben)

H4-Vu Thi Anh Hong

+ Born in 1913 in Algeria. @D a4 Samah Bouhazama

Moderator: Hall-4, Moni ulzh: HALL 4, Samah Bouha.

* French novelist, essayist, and
playwright.

+ Best known for such novels
as L’Etranger (1942; The
Strangen), La Peste (1947; The
Plague), and La Chute (1956; The
Fall) and for his philosophical essays
Le Mythe de Sisyphe (1942; The Myth
of Sisyphus) and L’Homme
révolté (1951; The Rebel).

1913 - 1960 * He received the 1957 Nobel Prize for &
Literature.

+ Camus died in a car accident in 1960.



PTOHO GALLARY

H... (Ortak oturum sahibi, ben]

H-4, 53 Gllgan Mehdizada

Hall-4, Observer

Elmira Maharramova

Hall - 4 - Onur ASLAN

Hall-4 Mahire OZGALIK

Hall-4 Mehmet aslan

Hall-4, Simge GUZEL

666630606

Moderator: Hall-4, Hasan NASIRCI

[N

Elmira Maharra...

Katilimalar (7)

Hall-4, Observer

H... (Ortak oturum sahibi, ben|
Hall-4 Mehmet aslan [+]
Elmira Maharramova

H-4, 5-3 Gilsan Mehdizada

Hall - 4 - Onur ASLAN

Hall-4, Simge GUZEL

Moderator: Hall-4, Hasan NASIRCI

0630606886

2 atanmanms katihmai




PTOHO GALLARY

Advantages of mobile devices in language learning
(Aslan, M. 2023)

Learning is more

memorable Learning is easier
Thanks to visual and

sixilel eioloriati Thanks to portability

27
‘ ‘A\ Learning is cheaper
Thanks to online sources all Hall-4 ~.<e>—mx aslan

Hall-4, Observer Moderator: Hall-4, Hasa Hall - 4 = OnUFASLAN Hall-4 Mehmet aslar

E Goruntale Katiimailar (6)
Hall-4, Observer i -
X - m H... (Ortak oturum sahibi, ben) @
a all-4 JZEL

o o e Elmira Maharramova
._?Latin American Scientific Research Congresses B s

= March 13-15, 2023 - ~— PR il - 4 - Onur AsLaN
m Hall-4 Mehmet aslan
@ w4 simge GOzeL

HOW AWARE ARE WE
OF THE EMOTIONAL
LABOR OF TEACHERS?

DR. HASAN NASIRCI, TURKIYE




PTOHO GALLARY

Hall-4, Observer HALL 4, Samah... y Moderator: Hall... Zhanargul Azke..

HALL 4, Samah Bouha Ulzhan Baiturina Moderator: Hall-4, Zhanargul Azkenova,

O = o THE PRESS TO CUSTOMS REFORM AND MODERNIZATION IN VIETNAM Past1 and Past 2 Final - Microsoft PowerPoint = o X
. Home | Insert  Design  Animations  Slide Show  Review  View w
e ) 23 Layout - x ol = - z 1= |10 al | % M Find
— %3 Reset A1LLD O (8 2 #, Replace -
PRt | e CdDeee [B L Uide & 8 -m 4NN ) g 7 Amenoe 2 Select -
Clipboard des Drawing Editng
[sides \Qutine X > : ‘

SOLUTION.  ANDPOLICIES TECHNOLOGY ACCOMPANYING ~ PROBLEMS AND
BENEFIT WITHBUSINESSES  KECOMENDATIONS

® News 8 Reflections

6 Taterviews B Amlysisresearch articles

® Reportages # Lesal QEA’ text quotes

Click to add notes

slide 13 of 17 | ~Office Theme"  English (United States) 1B 5 2y e cHlare

2. The results of the survey of journalism genre in Vietnam | &
onthe issue of Customs reform and modernization o
OBECTIVE.  CUSTOMS LAW swoRTCOMINGS
2
3

. __
8 BN
:
!
GUZEL ur ASLAN

Hall =4 = Gnur ASLAN

ANALYSIS OF RESEARCH ON UNEMPLOYMENT
ANXIETY OF UNIVERSITY STUDENST

UNIVERSITE OGRENCILERININ iSSIZLIK KAYGISI UZERINE
YAPILAN
ARASTIRMALARIN ANALIZI

PRESENTER: SIMGE GUZEL & PROF.DR. ILKNUR MAY

7 atanmamis kat

006866686

2060006

Katiimailar (6)
H... (Ortak oturum sahibi, ben}
H4-Vu Thi Anh Hong e
HALL 4, Samah Bouhazama
Moderator: Hall-4, Monica Garoiu
Uizhan Baiturina

Zhanargul Azkenova, Kazakhstan

N

Katiimacilar (5)
H... (Ortak oturum sahibi, ben) @

Hall-4, Simge GUZEL [+ g

Moderator: Hall-4, Hasan NASRC 8§ O

Elmira Maharramova

Hall - 4 - Onur ASLAN



,;;}I.atin American Scientific Research Congresses

_ Latin American

International Congress on Natural and

Applied Sciences -1V
March 13-15, 2023 / Rio de Janeiro, Brazil

CONFERENCE PROGRAM

Online (with Video Conference) Presentation

@ Meeting ID: 831 6051 5611

Bl Passcode: 131415

.0

.0

.0

’0

’0

’0

IMPORTANT, PLEASE READ CAREFULLY

To be able to afttend a meeting online, login via https://zoom.us/join site, enter ID
“Meeting ID or Personal Link Name" and solidify the session.
The Zoom application is free and no need to create an account.
The Zoom application can be used without registration.
The application works on tablets, phones and PCs.
The participant must be connected to the session 5 minutes before the presentation time.
All congress participants can connect live and listen to all sessions.
Moderator is responsible for the presentation and scientific discussion (question-answer)
section of the session.

Points to Take into Consideration - TECHNICAL INFORMATION
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 af the end of the congress.
Requests such as change of place and time will not be taken into consideration in the
congress program.

7
000

.0

.0

.0

’0

’0

’0

® & o o

Before you login to Zoom please indicate your name surname and hall number,
exp. H-1, Fatih SAYIN



g;?latin American Scientific Research Congresses

-Opening Ceremony-
13.03.2023

RIO DE JANEIRO LOCAL TIME - 1000 ; 10 30
MEXICO LOCAL TIME - 07 00 : 07 30
ANKARA LOCAL TIME - 1600 : 16 30

Dr. Mustafa Latif Emek
President of IKSAD Institute, TUrkiye

Dra. Felipa Sdnchez Pérez
Universidad Judrez Autdbnoma de Tabasco, México
CHAIRMAN OF THE CONFERENCE

Dr. Germdn Martinez Prats
Universidad Judrez Autdbnoma de Tabasco, México

Dra. Francisca Silva Hernandez
Universidad Judrez Autdnoma de Tabasco, México

Dr. Rafael Renteria RamosUniversidad
Nacional Abierta y a Distancia, Colombia



ﬁ;}latin American Scientific Research Congresses

ONLINE PRESENTATIONS

13.03.2023 / Hal

I—'6., Session—]

[©

08 @ : 10 %

RIO DE JANEIRO LOCAL TIME e

ANKARA LOCAL TIME

14001600

HEAD OF SESSION: Prof. Dr. Salah BELAIDI

G.P. Ashwinkumar
C. Sulochana
N.Sandeep

Vijayanagara Sri
Krishnadevaraya University
Gulbarga University
Central University of
Karnataka India

NUMERICAL INVESTIGATION OF
CHEMICALLY REACTING MHD FLOW DUE
TO A ROTATING CONE WITH
THERMOPHORESIS AND BROWNIAN
MOTION

Hamza Assila
Younes Zaoui
Issam Ameziane El hassani
Abderrazzak El Moutaouakil Ala
Allah
Youssef Ramli
M'Hammed Ansar

Mohammed V University in
Rabat Morocco

SYNTHESIS OF ETHYL 2-(4-BENZYL-3-
METHYL-6-OXO-1,6-
DOIHYDROPYRIDAZIN-1-YL)ACETATE :
CRYSTAL STRUCTURE AND HIRSHFELD
SURFACE ANALYSIS

Chennai Yassmine
Belaidi Salah

University of Biskra

QSAR MODELING USING GAUSSIAN
PROCESS APPLIED FOR A SERIES OF
FLAVONOIDS AS POTENTIAL
ANTIOXIDANTS

Chennai Yassmine
Ouassaf Mebarka

University of Biskra

QUANTITATIVE STRUCTURE ACTIVITY
RELATIONSHIP (QSAR) INVESTIGATIONS
AND MOLECULAR DOCKING ANALYSIS

OF PLASMODIUM PROTEIN
FARNESYLTRANSFERASE INHIBITORS AS
POTENT ANTIMALARIAL AGENTS

Dr.Yassmine CHENNAI
Dr.Assma FETTEH

Mohamed Khaidhar University

ANTIBACTERIAL AND ANTI- OXIDANT
ACTIVITIES OF EXTRACTS
FROM MEDICINAL PLANTS

Prof. Dr. Salah BELAIDI
Dr.Yassmine CHENNAI

Mohamed Khaidhar University

IN SILICO INVESTIGATION OF SEVERAL
SERIES OF HETEROCYCLIC MOLECULES
FOR DRUG DISCOVERY

Chennai Yassmine
Ouassaf Mebarka

University of Biskra

CONTRIBUTION TO DRUG DISCOVERY

THROUGH COMPUTATIONAL ANALYSIS

OF SEVERAL SERIES OF HETEROCYCLIC
MOLECULES




ﬁ;}latin American Scientific Research Congresses

ONLINE PRESENTATIONS

13.03.2023 / Hal

I—'6., Session—Q

RIO DE JANEIRO LOCAL TIME e

ANKARA LOCAL TIME
1630:18%

HEAD OF SESSION: Prof. Dr. Huma Ali

Rima SAADBOUIZID
Radhia BOUZIDI
Imane SARHANI

Donia HELLAL
Leilia OUMDDOUR
Massouda IBRIR
Hachani KHADRAOUI
Ghania BELAALOUI

Batna 2 University Batna

BREAST CANCER; PRELIMINARY RESULTS
OF A RETROSPECTIVE STUDY IN EASTERN
ALGERIA

Eman Bunyan Ibrahim
Rana Adil Hanoon

Universty of Duhok Irag

DETECTION OF THE MUTATIONS
ASSOCIATED WITH HEMOPHILIA A AND B
IN DUHOK PROVINCE

Sidra Mohiuddin Soofi
Dr. Afshan Siddiq

University of Karachi Pakistan

MORUS ALBA; A RAY OF HOPE FOR
MENTAL ILLNESSES

Yusuf Rabe
Yusuf Muhammad Sanyinna
Abdulhamid Ahmed

Nigerian Defence Academy
Nigerian Army University Biu
Umaru Musa Yar'adua
University

MOSQUITO VECTOR ABUNDANCE AND
DISTRIBUTION ASSOCIATED WITH THE
PREVALENCE OF MALARIA IN ZANGO
LOCAL GOVERNMENT AREA, KATSINA

STATE, NIGERIA

Prof. Dr. Huma Ali
Dr. Saba Zubair

Jinnah Sindh Medical
University

TRENDS AND ROLE OF PHARMACIST IN
COMMUNITY PHARMACY SERVICES AND
FACILITATION PROTOCOL: CHALLENGES

IN REAL TIME PRACTICES

Bzgiir Uik OZDEMIR

Sivas Cumbhuriyet University

GLUCOSE TRANSPORTERS IN CANCER

Seyda BERK TUrkiye METABOLISM

Rabia KALEL Sivas Cumhuriyet University THE MOLECULAR MECHANISM OF

Seyda BERK Tdrkiye CANCER METASTASIS
LYMPHOCYTE LEVEL AT DIAGNOSIS IN

Istemi SERIN University of Health Sciences HODGKIN LYMPHOMA: COULD IT BE AN

Trkiye

INDICATOR OF THE STAGE AT INITIAL
DIAGNOSIS?

P.H. Najafgulieva
R.Sh.Qasimov

Azerbaijan Medical University

COMPARATIVE ANALYSIS OF NEW
OPPORTUNITES FOR
PHARMACOTHERAPY OF NON-SPECIFIC
ULCERATIVE COLITS AND WAYS TO
IMPROVE ITS PERFORMANCE
EVALUATION




ﬁ;}latin American Scientific Research Congresses

ONLINE PRESENTATIONS

14.03.2023 / Hal

I—'4., Session—]

08 @ : 10 %

RIO DE JANEIRO LOCAL TIME e

ANKARA LOCAL TIME
14001600

HEAD OF SESSION: Dr. Syed Makhdoom Hussain

Lyudmila Kabaivanova
Lilyana Nacheva
Venelin Hubenov
Juliana Ivanova

Bulgarian Academy of
Sciences Bulgaria

BIOACTIVE PRODUCTS FROM RED
MICROALGAE GROWN IN DIGESTATE

Dr. Syed Makhdoom Hussain

Government College
University pakistan

USE OF OILSEEDS BY-PRODUCTS IN
AQUA-FEEDS

Aminu Ado Kaugama
Mahrazu A. Yusuf Phd
Ushie Onumashi Afi Phd
Yusha'v Safiyanu Muhammad
Ansar Bilyamin Adam
Jabir Abdullahi Muhammad

Federal University Wukari
Bayaro University Kano
Chemistry Kano University

IMPACT OF HEAVY METALS CONTENT
FOUND IN IRRIGATED RED PEPPER IN
CHALLAWA INDUSTRIAL AREA

M. Mileva
N Vlg‘e.::‘\?cv:e-\llhevo Bulgarian Academy of BENEFICIAL BIOLOGICAL AND
s Cateva fciences Bul On.é MEDICINAL EFFECTS OF THE BULGARIAN
;T 9 OIL-BEARING ROSE
Tz. Gerasimova
A. Dobreva
- PREPARATION AND EVALUATION OF

Jyoti Sinha

Vinod Kumar

Sushant University

TOPICAL PREPARATION OF EULALIOPSIS
BINATA EXTRACT

Kave Koorehpaz

Urmia University

NOVEL CRYOPROTECTANTS AND THEIR
EFFECTS ON DECREASING GLYCEROL
CONCENTRATION DURING
CRYOPRESEVVATION

Novotorzhina Nelya
Rzayeva Irada
Kazimzadeh Shafa
Safarova Mehpara
Gahramanova Gariba
Mustafayeva Yegcnc

Institute of Additive Chemistry

HYDROXYMETHYL-P-
TOLUENESULFONAMIDE AS AN
ANTIOXIDANT ADDITIVE TO DIESEL FUELS




ﬁ;}latin American Scientific Research Congresses

ONLINE PRESENTATIONS

14.03.2023 / HqII—.5., Session—]

RIO DE JANEIRO LOCAL TIME
o8 0810 %

©

ANKARA LOCAL TIME
14001600

HEAD OF SESSION: Nebi BILIR

Allahverdiyev Elxan Racaf oglu
Abbasova Nahidea §avaat qizi

Azerbaycan Doévlet Agrar
Universiteti Azerbaycan

DETERMINATION OF THE INFLUENCE OF
STRUCTURE, SIZE OF WORKING NESTS
AND THEIR FORAGING ON THE
DEVELOPMENT OF FIELD MOUSE IN
SOWN AREAS

Niliifer YAZICI
Nebi BiLiR

Isparta University TUrkiye

GROWTH VARIATION IN FOREST TREE
SPECIES IN AFFORESTATION OF
GRADONI TERRACING

Niliifer YAZICI
Nebi BiLiR

Isparta University TUrkiye

EFFECT OF TERRACING ON GROWTH OF
TAURUS CEDAR (CEDRUS LIBANI): A
CASE STUDY FROM ISPARTA DISTRICT

Oktay TOMAR
Alptekin Mert YILMAZ

Kocaeli University TUrkiye

FOOD WASTE AND FOOD LOSS: CAUSES,
EFFECTS AND SOLUTIONS

Alptekin Mert YILMAZ
Abdullah CAGLAR
Oktay TOMAR

Kocaeli University TUrkiye

UPCYCLING IN THE AGRICULTURE AND
FOOD SECTOR

Serim Tuna KOG

Trakya University TUrkiye

ARONIA AND ANTHOCYANINS




g;?latin American Scientific Research Congresses

ONLINE PRESENTATIONS

14.03.2023 / Hal

I—'6., Session—]

08 @ : 10 %

RIO DE JANEIRO LOCAL TIME e

ANKARA LOCAL TIME
14001600

HEAD OF SESSION: Prof. Zviad Kovziridze

Prof. Zviad Kovziridze
Prof. Natela Nizharadze
Assoc. Gulnazi Tabatadze
Dr. Vera Kinkladze
Dr. Nino Darakhvelidze
Dr. Maia Balakhashvili

Georgian Technical University
Georgia

OBTAINING AND STUDYING OG A
HIGHLY REFRACTORY COMPOSITE BASED
ON SIC BY HOT PRESSING

Prof.Dr. Qassim Shamkhi al
khafaji
Prof.Dr. Shaymaa Awad Kadhim
Noor Ali jaafar
Hasanain Alawadi
PhD.lhab Alfadhel

University of Kufa

EVALUTION OF ATOMIC PROPERTIES FOR
LI-LIKE IONS SYSTEMS USING HARTREE-
FOCK AND CONFIGURATION
INTERACTION METHODS

Vekil SARI

Sivas Cumbhuriyet University
TUrkiye

DESIGN AND MODEL OF AN INDUCTIVE
WIRELESS POWER TRANSFER
SYSTEM FOR ELECTRIC VEHICLES

Fatma MEYDANERI TEZEL

KarabUk University Tdrkiye

ELECTRICAL AND STRUCTURAL
CHARACTERIZATION OF PBS THIN FILMS
PRODUCED BY SPRAY METHOD

Fatma MEYDANERI TEZEL
NECMi SERKAN TEZEL

Karabuk University TUrkiye

PbS SUPERCAPACITOR ELECTRODE
STRUCTURES

Kahraman KUCUK
Fatih Mehmet BOTSALI

TUrk Traktor ve Ziraat
Makineleri A.S.
Konya Technical University

EXPERIMENTAL INVESTIGATION OF THE
EFFECT OF DIFFERENT DIAMETER
CYLINDER USED IN HYDRO-PNEUMATIC
SUSPENSION SYSTEM ON THE STRUCTURE

Fikret SONMEZ

Manisa Celal Bayar University
Tdrkiye

ANALYSIS OF TOOL WEAR AND SURFACE
ROUGHNESS VALUES IN THE MACHINING
OF STAINLESS STEEL MATERIALS

Abdullah ERDEMIR
Mete KALYONCU

MPG Machinery Production
Group Inc. Co.,
Konya Technical University

MODELING IMPEDANCE CONTROL WITH
LIMITED INTERACTION POWER
FOR A 2R PLANAR ROBOT ARM

Melih Yazici

Bursa Technical University
TUrkiye

DEVELOPMENT OF FLAME RETARDANT
PA6 AND PA66 COMPOSITES
ACCORDING TO RAILWAYS EN 45545-2
STANDARD

C. BAKI
B. CETIN
B. SAFRAN
C.TANCI
C. BAKRAC

Vector BTC Ltd. Sti TUrkiye
FNSS Defense Systems Inc.
TUrkiye
Tura Design and Engineering
Ltd. Sti TUrkiye

FINITE ELEMENT ANALYSIS BASED
DEFORMATION ANALYSIS OF A SPESIFIC
UNI-AXIAL COMPRESSION TEST SET-TO
FOR DETERMINATION OF CIRCLIP LIMIT
FORCE




ﬁ;}latin American Scientific Research Congresses

ONLINE PRESENTATIONS

14.03.2023 / HqII—.7., Session—]

RIO DE JANEIRO LOCAL TIME e

'é) 0800 : 1000 '—'Cj

ANKARA LOCAL TIME

14001600

HEAD OF SESSION: Cuneyd YAVAS

Sadriddinova Dilobar Husniddin

qizi

Bukhara State University
Uzbekistan

THE IMPORTANCE OF PHYSICAL
ACTIVITY IN IMPROVING PUBLIC HEALTH

Aigul Myrzabayeva

Al-Farabi Kazakh National
University

ROLE OF APOPTOSIS AND
PROLIFERATION OF VASCULAR WALL
CELLS IN ATHEROGENESIS

Oya GUVEN
Dilek VURAL KELES

Kirklareli University TUrkiye

THE RELATIONSHIP OF NEUTROPHIL-
LYMPHOCYTE RATIO AND PROGNOSIS
IN COVID-19 PATIENTS

Nursin AYDIN

Dicle University Trkiye

MATERNAL IMMUNITY TOLERANCE

Ciineyd YAVAS
Savas BARIS

Basaksehir Cam and Sakura
City Hospital Turkiye
Aydin Gynecology and
Pediatrics Hospital Tdrkiye

A RARE CASE OF NOVEL MUTATION IN
THE KIFBP GENE

Dilara ULGER OZBEK

Sivas Cumbhuriyet University
TUrkiye

USAGE OF ICP-MS IN BIOLOGICAL
SAMPLES

Sileyman Gorgic
Cemilenur Atas
Kibra Yildinm
Ece §imsek
Ahmet Yiimaz Coban

Akdeniz University

INVESTIGATION OF THE BLOOD
MICROBIOME PROFILE

Cemilenur Atas
Majda Licina
Kibra Yildinm

Ece Simsek
Ahmet Yiimaz Coban

Akdeniz University

IN VITRO CULTURE MODELS IN LATENT
TUBERCULOSIS INFECTION




g;?latin American Scientific Research Congresses

ONLINE PRESENTATIONS

14.03.2023 / Hal

I—'4., Session—2

103%0:12%

RIO DE JANEIRO LOCAL TIME e

ANKARA LOCAL TIME
1630:18%

HEAD OF SESSION: Dr. German Martinez Prats,

Dr. Francisca Silvia Hernandez, Dr. Elizabeth Garcia Moreno

Oliva Atiaga
Fernanda Guerrero
Fernando Pdez
Rafael Castro
Edison Collahuazo
Luis Miguel Nunes
Marcelo Grijalva
van Grijalva
Xosé Luis Otero

Universidad de las Fuerzas
Armadas ESPE
Universidade Compostela
Universidade do Algarve
Universidade de Lisboa
University of Compostela

VARIATION OF AIR QUALITY DUE TO
CONFINEMENT BY COVID-19 IN CITIES
OF ECUADOR WITH THE USE OF SATELLITE
DATA

seyfi SEVIK

Hitit University

INVESTIGATION OF THE USABILITY OF THE
HIGHWAY SURFACE DRAINAGE SYSTEM
AS A PRECIPITATION WATER
HARVESTING SYSTEM

K. ®mer TAS
Giinay BEYHAN
H. Haluk SELIM

Sakarya University TUrkiye
National Defence University
TUrkiye

GEOMORPHOLOGIC ANALYSIS OF THE
YENISEHIR (BURSA) BASIN

Duygu TASKIN
Giinay BEYHAN

Sakarya University Tlrkiye

PALEOSEISMIC STUDIES ON THE NORTH
ANATOLIAN FAULT AND THE EAST
ANATOLIAN FAULT AND EVALUATION OF
ACTIVE FAULTS

Ozlem GZKAN ONUR

Ddzce University TUrkiye

STURUCTURE TECHNIQUES USED IN
EXAMPLES OF TRADITIONAL WOOD CIVIL
ARCHITECTURE: TARAKLI HOUSES

Azlem HZKAN ONUR

DuUzce University TUrkiye

IN HISTORICAL BUILDINGS DAMAGE
CAUSITIVE STRUCTURE PHYSICS FACTORS

Res. Assist. Dr. Ceren AGIN

Mus Alparslan University

GOZUKIZIL TUrkiye SATELLITE MUSEUMS AND ITS IMPACT ON
The Istanbul Metropolitan URBAN SPACE
Dr. Senem TEZCAN L
Municipality

Johan Josueph Velazquez
Martinez
Dr. German Martinez Prats
Dr. Francisca Silvia Herndndez
Dr. Elizabeth Garcia Moreno

Universidad Judrez Auténoma
de Tabasco

LA CONDENSACIéN,DE LA HUMEDAD
ATMOSFERICA

Johan Josueph Velazquez
Martinez
Dr. German Martinez Prats
Dr. Francisca Silvia Herndndez
Dr. Elizabeth Garcia Moreno

Universidad Judrez Auténoma
de Tabasco

PRODUCCION DE AGUA POTABLE PARA
RIEGO Y CONSUMO HUMANO




ﬁ;}latin American Scientific Research Congresses

ONLINE PRESENTATIONS

14.03.2023 / Hal

I—'5., Session—Q

[©

103%0:12%

RIO DE JANEIRO LOCAL TIME e

ANKARA LOCAL TIME
1630:18%

HEAD OF SESSION: Asst. Prof. Dr. isa AVCI

Asst. Prof. Dr. Murat KOCA
Asst. Prof. Dr. isa AVCI

Van Yuzuncu Yil University
KarabUk University

SECURITY VULNERABILITIES IN CLOUD
TECHNOLOGY

PUSHKAR PANDEY

Indian Institute of Technology

APPLYING UX PRINCIPLES TO FIND PRE-
PATTERNS IN HANDHELD AUGMENTED
REALITY GAMES

Marilda de los Angeles Carvalho
Morquez
Yazmin Isolda Alvarez Garcia

Universidad Judrez Auténoma
de Tabasco

COMERCIO ELECTRONICO

Aniekan Essienubong lkpe
Michael Okon Bassey
Etuk Ekom Mike

Akwa Ibom State Polytechnic
University of Benin

MULTIAXIAL NON-PROPORTIONAL
RANDOM ANALYSIS
OF ATYPICAL HUB STEERING KNUCKLE
WITH RESPECT
TO IN-SERVICE LOADING EFFECTS
ON ITS GEOMETRIC MODEL

Abir Bounaama

EXISTENCE OF SOLUTIONS FOR QUASI-
LINEAR HYPERBOLIC WEIGHTED
EQUATION WITH SOURCE TERMS

Feyza ALTUNBEY OZBAY
Erdal OZBAY

Firat University TUrkiye

PERFORMANCE ANALYSIS OF SWARM-
BASED METAHEURISTIC
ALGORITHMS ON CONTINUOUS
OPTIMIZATION PROBLEMS

Assist. Prof. Ayfer TEKIN ATACAN
Emre Can BAYKURT

Yildiz Technical University
TUrkiye

NONLINEAR BEHAVIOR OF CIRCULAR
SHALLOW ARCHES




ﬁ;}latin American Scientific Research Congresses

ONLINE PRESENTATIONS

14.03.2023 / Hal

I—'6., Session—Q

(98 10%:12%

RIO DE JANEIRO LOCAL TIME e

ANKARA LOCAL TIME
1630:18%

HEAD OF SESSION: Dr. Ivan PAVLOVIC

Muhammad Adnan Arshad
Asif Igbal
Umair Gull
Muhammad Abdullah Saleem
Saira Jamil
Abid Shehzad

University of Agriculture
Faisalabad

YIELD RESPONSES OF WHEAT (TRITICUM
AESTIVUM L.) TO EXOGENOUS APPLIED
MORINGA LEAF EXTRACT (MLE)

Bisma Yaseen
Asif Igbal
Umair Gull
Muhammad Abdullah Saleem
Saira Jamil
Abid Shehzad

University of Agriculture
Faisalabad

EFFECT OF DIFFERENT SEEDING RATE AND
HARVESTING INTERVAL ON THE FORAGE
YIELD AND QUALITY OF MAIZE

Dr. Milena Milojevié
PhD student Suzana Knezevi¢
Dr. Bilijana Delié¢ Vujanovié
Dr.Goran Stanisi¢

Unit of Agricultural and
Business

MILK PRODUCTION IN ACCORDANCE
WITH THE PRINCIPLES OF
SUSTAINABLE DEVELOPMENT: THE CASE
OF FARM "KOJIC”

Dr. R. Saravanan

Bharath Institute of Higher
Education and Research

PRODUCTION OF TRANSGENIC EDIBLE
BANANA PLANT CONTAIN CT B GENE

Dr. Ivan PAVLOVIC

Scientific Institute of
Veterinary Medicine of Serbia

BIODIVERSITY AND SEASONAL
DISTRIBUTION OF CULICOIDES SPP.IN
NORTH PART OF SERBIA (VOJVODINA)

Shoaib Alam Pharm.D

University Of Karachi

SCREENING OF PHASEOLOUS VULGARIS
LINN. FOR PHARMACOLOGICAL AND
TOXICOLOGICAL EFFECTS

Salma ELAMIRI
Soumia ABOUL-HROUZ
Achraf CHAKIR
Mohamed ZAHOUILY

Hassan Il University -
Casablanca, Morocco

APPLICATION OF NOVEL SLOW-
CONTROLLED RELEASE FERTILIZER (SCRF):
MONITORING THE RELEASE PROFILE OF
NITROGEN, PHOSPHORUS AND
POTASSIUM IN WATER AND SOIL




ﬁ;}latin American Scientific Research Congresses

ONLINE PRESENTATIONS

14.03.2023 / Hal

I—'7., Session—2

RIO DE JANEIRO LOCALTIME @
10%:12% n

ANKARA LOCAL TIME

1630:18%

HEAD OF SESSION: Major Gheorghe GIURGIU

MICROBIOTA MODULATION AS
THERAPEUTIC APPROACH IN THE
NEUROPATHIC PAIN IN DOG WITH
SPINAL CORD INJURY: IMPACT OF
POLENOPLASMIN

Major Gheorghe GIURGIU
Prof. dr. Manole COJOCARU

Titu Maiorescu University

Milivoje Urosevié¢
Milosava Matejevié
Milena Milojevié
Tsegmid Namsraijav

University of Novi Sad
Mongolian University of life
sciences

BASIC MORPHOMETRIC PARAMETERS OF
THE ANTLERS OF THE GOLDEN TROPHY
RED DEERS (Cervus elaphus L.)

Muhammad Waris MAJEED
Hafiz Qadeer AHMED

University of Agriculture
Pakistan

PREPARATION AND EVALUATION OF
NANOPARTICLES OF ZINC OXIDE
COATED INTRAMAMMARY INFUSION
FOR THE TREATMENT OF SUBCLINICAL
BOVINE MASTITIS

Memis Ozdemir
Zekrullah Motmain
KUbra Ekinci
Esranur Saygil

Atatirk University Tdrkiye

A META-ANALYSIS OF THE ASSOCIATION
BETWEEN PROLACTIN (PRL) GENE
POLYMORPHISM WITH LACTATION MILK
AND PROTEIN PRODUCTION TRAITS IN
CATILE

Memis Ozdemir
Zekrullah Motmain
Kibra Ekinci
Esranur Saygil

Atatirk University TUrkiye

INVESTIGATION OF THE RELATIONSHIP
BETWEEN KAPPA-CASEIN GENE
POLYMORPHISM AND MILK
PRODUCTION HARACTERISTICS IN
HOLSTEIN BREED CATTLE: META-
ANALYSIS

Dr. Wafa Majeed
Dr. Muhammad Saad Tariq

University of Agriculture

ROLE OF RUTIN IN ATTENUATION OF
METABOLIC GLUCOSE AND INSULIN
IMPAIRMENT

Rodolfo Reda
Renzo Guarnieri
Alessio Zanza
Marco Seracchiani
Dario Di Nardo
Luca Testarelli

Sapienza University of Rome

PERI-IMPLANT MARGINAL BONE LOSS
PROGRESSION AND A-MMP-8




Author
Johan Josueph Velazquez
Martinez
Dr. German Martinez Prats
Dr. Francisca Silvia
Hernandez
Dr. Elizabeth Garcia Moreno
Johan Josueph Velazquez
Martinez
Dr. German Martinez Prats
Dr. Francisca Silvia
Hernandez
Dr. Elizabeth Garcia Moreno

G.P. Ashwinkumar
C. Sulochana
N.Sandeep

Chennai Yassmine
Belaidi Salah

Chennai Yassmine
Ouassaf Mebarka

Dr.Yassmine CHENNAI
Dr.Assma FETTEH
Prof.Dr. Salah BELAIDI
Dr.Yassmine CHENNAI

Chennai Yassmine
Ouassaf Mebarka

Rima SAADBOUZID
Radhia BOUZIDI
Imane SARHANI

Donia HELLAL

Leilia OUMDDOUR

Massouda IBRIR
Hachani KHADRAOQUI

Ghania BELAALOUI

Sidra Mohiuddin Soofi
Dr. Afshan Siddig

Yusuf Rabe
Yusuf Muhammad Sanyinna
Abdulhamid Ahmed

Prof. Dr. Huma Ali
Dr. Saba Zubair

Ozgiir Ulkii OZDEMIR
Seyda BERK
Rabia KALELI
Seyda BERK

CONTENT

Title

LA CONDENSACION DE LA HUMEDAD ATMOSFERICA

PRODUCCION DE AGUA POTABLE PARA RIEGO Y CONSUMO
HUMANO

NUMERICAL INVESTIGATION OF CHEMICALLY REACTING
MHD FLOW DUE TO A ROTATING CONE WITH

THERMOPHORESIS AND BROWNIAN MOTION
QSAR MODELING USING GAUSSIAN PROCESS APPLIED FOR A
SERIES OF FLAVONOIDS AS POTENTIAL ANTIOXIDANTS
QUANTITATIVE STRUCTURE ACTIVITY RELATIONSHIP
(QSAR) INVESTIGATIONS AND MOLECULAR DOCKING
ANALYSIS OF PLASMODIUM PROTEIN
FARNESYLTRANSFERASE INHIBITORS AS POTENT
ANTIMALARIAL AGENTS
ANTIBACTERIAL AND ANTI- OXIDANT ACTIVITIES OF
EXTRACTS FROM

IN SILICO INVESTIGATION OF SEVERAL SERIES OF
HETEROCYCLIC MOLECULES FOR DRUG DISCOVERY
CONTRIBUTION TO DRUG DISCOVERY THROUGH
COMPUTATIONALANALYSIS OF SEVERAL SERIES OF
HETEROCYCLIC MOLECULES

BREAST CANCER; PRELIMINARY RESULTS OF A
RETROSPECTIVE STUDY IN EASTERN ALGERIA

MORUS ALBA; A RAY OF HOPE FOR MENTAL ILLNESSES

MOSQUITO VECTOR ABUNDANCE AND DISTRIBUTION
ASSOCIATED WITH THE PREVALENCE OF MALARIA IN
ZANGO LOCAL GOVERNMENT AREA, KATSINA STATE,
NIGERIA
TRENDS AND ROLE OF PHARMACIST IN COMMUNITY
PHARMACY SERVICES AND FACILITATION PROTOCOL:
CHALLENGES IN REAL TIME PRACTICES

GLUCOSE TRANSPORTERS IN CANCER METABOLISM

THE MOLECULAR MECHANISM OF CANCER METASTASIS

No

[op]

10

11

13

14

15

16

28



Istemi SERIN

P.H. Najafgulieva
R.Sh.Qasimov
Dr. Syed Makhdoom
Hussain
Aminu Ado Kaugama
Mahrazu A. Yusuf Phd
Ushie Onumashi Afi Phd
Yusha’u Safiyanu
Muhammad
Ansar Bilyamin Adam
Jabir Abdullahi Muhammad
Jyoti Sinha
Vinod Kumar

Kave Koorehpaz

Novotorzhina Nelya
Rzayeva Irada
Kazimzadeh Shafa
Safarova Mehpara
Gahramanova Gariba
Mustafayeva Yegana
Associate Professor
Allakhverdiyev Elkhan Rajaf
D. student, Abbasova Nahida
Shavaat
Niliifer YAZICI
Nebi BILIR
Niliifer YAZICI
Nebi BILIR
Niliifer YAZICI
Nebi BILIR
Serim Tuna KOC
Prof.Dr.Qassim Shamkhi al
khafaji
Prof.Dr.shaymaa Awad
Kadhim
Noor Ali jaafar
Hasanain Alawadi
PhD.lhab Alfadhel

Vekil SARI

Fatma MEYDANERI

TEZEL
Prof. Dr., Fatma
MEYDANERI TEZEL
Prof. Dr.NECMI SERKAN
TEZEL
Kahraman KUCUK
Prof. Dr. Fatih Mehmet
BOTSALI

Fikret SONMEZ

Abdullah ERDEMIR
Prof. Dr. Mete KALYONCU

LYMPHOCYTE LEVEL AT DIAGNOSIS IN HODGKIN
LYMPHOMA: COULD IT BE AN INDICATOR OF THE STAGE AT
INITIAL DIAGNOSIS?

COMPARATIVE ANALYSIS OF NEW OPPORTUNITES FOR
PHARMACOTHERAPY OF NON-SPECIFIC

USE OF OILSEEDS BY-PRODUCTS IN AQUA-FEEDS

IMPACT OF HEAVY METALS CONTENT FOUND IN IRRIGATED
RED PEPPER IN CHALLAWA INDUSTRIAL AREA

PREPARATION AND EVALUATION OF TOPICAL
PREPARATION OF EULALIOPSIS BINATA EXTRACT
NOVEL CRYOPROTECTANTS AND THEIR EFFECTS ON
DECREASING GLYCEROL CONCENTRATION DURING
CRYOPRESEVVATION

HYDROXYMETHYL-P-TOLUENESULFONAMIDE AS AN
ANTIOXIDANT ADDITIVE TO DIESEL FUELS

DETERMINATION OF THE INFLUENCE OF STRUCTURE, SIZE
OF WORKING NESTS AND THEIR FORAGING ON THE
DEVELOPMENT OF FIELD MOUSE IN SOWN AREAS

GROWTH VARIATION IN FOREST TREE SPECIES IN
AFFORESTATION OF GRADONI TERRACING
EFFECT OF TERRACING ON GROWTH OF TAURUS CEDAR
(CEDRUS LIBANI): A CASE STUDY FROM ISPARTA DISTRICT
GROWTH VARIATION IN FOREST TREE SPECIES IN
AFFORESTATION OF GRADONI TERRACING
ARONIA AND ANTHOCYANINS

EVALUTION OF ATOMIC PROPERTIES FOR LI-LIKE IONS
SYSTEMS USING HARTREE-FOCK AND CONFIGURATION
INTERACTION METHODS

DESIGN AND MODEL OF AN INDUCTIVE WIRELESS POWER
TRANSFER SYSTEM FOR ELECTRIC VEHICLES
ELECTRICAL AND STRUCTURAL CHARACTERIZATION OF
PBS THIN FILMS PRODUCED BY SPRAY METHOD

PbS SUPERCAPACITOR ELECTRODE STRUCTURES

EXPERIMENTAL INVESTIGATION OF THE EFFECT OF
DIFFERENT DIAMETER CYLINDER USED IN HYDRO-
PNEUMATIC SUSPENSION SYSTEM ON THE STRUCTURE
ANALYSIS OF TOOL WEAR AND SURFACE ROUGHNESS
VALUES IN THE MACHINING OF STAINLESS STEEL
MATERIALS
MODELING IMPEDANCE CONTROL WITH LIMITED
INTERACTION POWER FOR A 2R PLANAR ROBOT ARM

41

44

47

48

49

50

53

56

58

65
72

74

76

77

85

94

96

107



Melih Yazici

C.BAKI
B. CETIN
B. SAFRAN
C. TANCI
C. BAKRAC
Sadriddinova Dilobar
Husniddin gizi

Aigul Myrzabayeva

Oya GUVEN
Dilek VURAL KELES
Doktorant Nurgin AYDIN
Ciineyd YAVAS
Savas BARIS
Dilara ULGER OZBEK
Stileyman Gorgiic
Cemilenur Atas
Kiibra Yildirim
Ece Simsek
Ahmet Yilmaz Coban
Cemilenur Atag
Majda Li¢ina
Kiibra Yildirim
Ece Simsek
Ahmet Yilmaz Coban

Seyfi SEVIK

Ozlem OZKAN ONUR

Ceren AGIN GOZUKIZIL
Senem TEZCAN
Asst. Prof. Dr. Murat KOCA
Asst. Prof. Dr. [sa AVCI

PUSHKAR PANDEY

Aniekan Essienubong Ikpe
Michael Okon Bassey
Etuk Ekom Mike
Dr. Feyza ALTUNBEY
0OZBAY
Dr. Erdal OZBAY

Ayfer TEKIN ATACAN
Emre Can BAYKURT
Muhammad Adnan Arshad
Asif Igbal
Umair Gull
Muhammad Abdullah
Saleem
Saira Jamil
Abid Shehzad

DEVELOPMENT OF FLAME RETARDANT PA6 AND PAG6
COMPOSITES ACCORDING TO RAILWAYS EN 45545-2
STANDARD

FINITE ELEMENT ANALYSIS BASED DEFORMATION
ANALYSIS OF A SPESIFIC UNI-AXIAL COMPRESSION TEST
SET-TO FOR DETERMINATION OF CIRCLIP LIMIT FORCE

THE IMPORTANCE OF PHYSICAL ACTIVITY IN IMPROVING
PUBLIC HEALTH
ROLE OF APOPTOSIS AND PROLIFERATION OF VASCULAR
WALL CELLS IN ATHEROGENESIS
THE RELATIONSHIP OF NEUTROPHIL-LYMPHOCYTE RATIO
AND PROGNOSIS IN COVID-19 PATIENTS
MATERNAL IMMUNITY TOLERANCE

A RARE CASE OF NOVEL MUTATION IN THE KIFBP GENE
USAGE OF ICP-MS IN BIOLOGICAL SAMPLES

INVESTIGATION OF THE BLOOD MICROBIOME PROFILE

IN VITRO CULTURE MODELS IN LATENT TUBERCULOSIS
INFECTION

INVESTIGATION OF THE USABILITY OF THE HIGHWAY
SURFACE DRAINAGE SYSTEM AS A PRECIPITATION WATER
HARVESTING SYSTEM
IN HISTORICAL BUILDINGS DAMAGE CAUSITIVE STRUCTURE
PHYSICS FACTORS

SATELLITE MUSEUMS AND ITS IMPACT ON URBAN SPACE

SECURITY VULNERABILITIES IN CLOUD TECHNOLOGY

APPLYING UX PRINCIPLES TO FIND PRE-PATTERNS IN
HANDHELD AUGMENTED REALITY GAMES
MULTIAXIAL NON-PROPORTIONAL RANDOM ANALYSIS OF A
TYPICAL HUB STEERING KNUCKLE WITH RESPECT TO IN-
SERVICE LOADING EFFECTS ON ITS GEOMETRIC MODEL
PERFORMANCE ANALYSIS OF SWARM-BASED
METAHEURISTIC ALGORITHMS ON CONTINUOUS
OPTIMIZATION PROBLEMS

NONLINEAR BEHAVIOR OF CIRCULAR SHALLOW ARCHES

YIELD RESPONSES OF WHEAT (TRITICUM AESTIVUM L.) TO
EXOGENOUS APPLIED MORINGA LEAF EXTRACT (MLE)

120

122

123

127

128
130
132
134

142

144

146

160

174

176

183

184

198

199

201



Bisma Yaseen
Asif Igbal
Umair Gull

Muhammad Abdullah
Saleem
Saira Jamil
Abid Shehzad

Dr. R. Saravanan

Academician.,
PrincipalRes.Fell., Dr. Ivan
PAVLOVIC
Major Gheorghe GIURGIU
Prof. dr. Manole
COJOCARU
Milivoje Urosevic¢
Milosava Matejevic¢
Milena Milojevié
Tsegmid Namsraijav

Muhammad Waris MAJEED

Hafiz Qadeer AHMED

Memis Ozdemir
Zekrullah Motmain
Kiibra Ekinci
Esranur Saygili
Dr. Wafa Majeed
Dr. Muhammad Saad Tariq
Rodolfo Reda
Renzo Guarnieri
Alessio Zanza
Marco Seracchiani
Dario Di Nardo
Luca Testarelli

EFFECT OF DIFFERENT SEEDING RATE AND HARVESTING
INTERVAL ON THE FORAGE YIELD AND QUALITY OF MAIZE
(Zeamays L.)

PRODUCTION OF TRANSGENIC EDIBLE BANANA PLANT
CONTAIN CT B GENE

BIODIVERSITY AND SEASONAL DISTRIBUTION OF
CULICOIDES SPP.IN NORTH PART OF SERBIA (VOJVODINA)

MICROBIOTA MODULATION AS THERAPEUTIC APPROACH IN
THE NEUROPATHIC PAIN IN DOG WITH SPINAL CORD
INJURY: IMPACT OF POLENOPLASMIN

BASIC MORPHOMETRIC PARAMETERS OF THE ANTLERS OF
THE GOLDEN TROPHY RED DEERS (Cervus elaphus L.)

PREPARATION AND EVALUATION OF NANOPARTICLES OF
ZINC OXIDE COATED INTRAMAMMARY INFUSION
FOR THE TREATMENT OF SUBCLINICAL BOVINE
MASTITIS

A META-ANALYSIS OF THE ASSOCIATION BETWEEN
PROLACTIN (PRL) GENE POLYMORPHISM WITH LACTATION
MILK YIELD AND PROTEIN PRODUCTION TRAITS IN CATTLE

ROLE OF RUTIN IN ATTENUATION OF METABOLIC GLUCOSE
AND INSULIN IMPAIRMENT

PERI-IMPLANT MARGINAL BONE LOSS PROGRESSION AND A-
MMP-8 CAN BE CONSIDERED AS INDICATORS OF THE
SUBSEQUENT ONSET OF PERI-IMPLANTITIS. A 5-YEAR STUDY

203

205

206

207

208

209

211

218

219



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

LA CONDENSACION DE LA HUMEDAD ATMOSFERICA

Johan Josueph Velazquez Martinez
Universidad Juarez Autonoma de Tabasco
https://orcid.org/0000-0001-8185-7214
Dr. German Martinez Prats
Universidad Juarez Autonoma de Tabasco
https://orcid.org/0000-0001-6371-448X
Dr. Francisca Silvia Hernandez
Universidad Juarez Autonoma de Tabasco
https://orcid.org/0000-0003-3533-0002
Dr. Elizabeth Garcia Moreno

Universidad Juarez Autdonoma de Tabasco, México

RESUMEN

La falta de infraestructura hidrica genera una escasez econémica de agua y no garantiza el
acceso al agua. El tener mas desarrollo de infraestructura hidrica alivia por mucho la escasez
pero de igual manera se debe considerar los impactos del cambio climatico, siendo importante
tomar en cuenta que el agua sostiene los ecosistemas terrestres (pastizales, rios, lagos, etc.)
que al contar con la infraestructura y la aplicacion correcta proporcionan servicios
importantes como la purificacion para consumo humano, suministro de agua, produccion de
alimentos y actividades econdmicas

Siempre es importante buscar soluciones eficientes que estos abastezcan el agua potable para
todos los ciudadanos que carecen. Es por ello por lo que se crean innovadoras tecnologias
para extraer el agua de la humedad del aire; Se considera es posible utilizar energias
renovables como es la energia edlica, cubriendo y solucionando a un problema generalizado.
Se considera que estas innovaciones permiten que el acceso al agua potable a muchas
personas usando simplemente la energia edlica.

Estas innovaciones tienen la tendencia de mejorar por mucho la calidad de vida de las
personas, permitiendo que haya produccion de agua extrayéndola de la humedad del aire
aplicando el proceso de condensacion; considerandose que depende de una fuente de energia
sencilla que se conoce desde hace miles de afos.

Todos los proyectos cuentan con una gran relevancia, sistemas complejos y diferentes pero al
mismo tiempo buscan resolver la problematica presentada desde mucho tiempo atras y gracias
a los avances tecnologicos y métodos es posible la generacion de agua a partir de la
condensacion del aire, aun habiendo muchas alternativas en prototipos siempre est abierta la
indole de afrontar las problematicas de todo tipo y mejorarlas, principalmente en base a un
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desarrollo sostenible siempre y cuando contando con el disefio e implementaciones de nuevas
tecnologias.

ABSTRACT

The lack of water infrastructure generates an economic shortage of water and does not
guarantee access to water. Having more development of water infrastructure greatly alleviates
scarcity but in the same way the impacts of climate change must be considered, being
important to take into account that water sustains terrestrial ecosystems (grasslands, rivers,
lakes, etc.) that by having the infrastructure and the correct application provide important
services such as purification for human consumption, Water supply, food production and
economic activities

It is always important to look for efficient solutions that supply drinking water for all citizens
who lack. That is why innovative technologies are created to extract water from moisture in
the air; It is considered possible to use renewable energies such as wind energy, covering and
solving a widespread problem. These innovations are considered to allow access to drinking
water to many people simply using wind energy.

These innovations have the tendency to greatly improve the quality of life of people, allowing
water production by extracting it from the humidity of the air by applying the condensation
process; considering that it depends on a simple energy source that has been known for
thousands of years.

All projects have great relevance, complex and different systems but at the same time seek to
solve the problem presented for a long time and thanks to technological advances and
methods it is possible to generate water from air condensation, even if there are many
alternatives in prototypes is always open the nature of facing problems of all kinds and
improving them, mainly based on sustainable development as long as it has the design and
implementation of new technologies.
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RESUMEN

El agua es esencial para la vida en la Tierra, es necesaria para la vida, la salud y el medio
ambiente. Sin agua, la vida tal como la conocemos no existiria. El problema de la escasez de
agua potable es una preocupacion importante en muchas areas del mundo. Varios paises han
producido agua potable a partir de recursos renovables durante siglos. Los paises también
recolectan agua de lluvia para complementar sus fuentes naturales de agua potable. Sin
embargo, hay formas de recolectar agua potable de manera segura si es necesario.

Muchas personas en dreas rurales recolectan agua potable de fuentes contaminadas. El agua
contaminada es cuando las sustancias nocivas contaminan la fuente recolectada. Algunas
fuentes comunes de agua contaminada son los abrevaderos de animales y los pantanos. Esto
se debe a la eliminacion inadecuada de los desechos animales. El agua contaminada puede ser
letal si no se trata. Sin embargo, hay formas de tratar el agua potable contaminada con cloro y
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otros productos quimicos. Estas soluciones ayudan a prevenir enfermedades fatales causadas
por bacterias en el agua contaminada. Incluso entonces, las fuentes de agua potable tratada y
no contaminada cuestan dinero y requieren un mantenimiento continuo.

ABSTRACT

Water is essential for life on Earth, it is necessary for life, health and the environment.
Without water, life as we know it would not exist. The problem of drinking water scarcity is a
major concern in many areas of the world. Several countries have produced drinking water
from renewable resources for centuries. Countries also collect rainwater to supplement their
natural sources of drinking water. However, there are ways to collect drinking water safely if
needed.

Many people in rural areas collect drinking water from contaminated sources. Contaminated
water is when harmful substances contaminate the collected source. Some common sources of
contaminated water are animal troughs and swamps. This is due to improper disposal of
animal waste. Contaminated water can be lethal if left untreated. However, there are ways to
treat drinking water contaminated with chlorine and other chemicals. These solutions help
prevent fatal diseases caused by bacteria in contaminated water. Even then, sources of treated
and uncontaminated drinking water cost money and require ongoing maintenance.
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ABSTRACT

In this study we analysed the momentum, heat and mass transfer behaviour of
magnetohydrodynamic flow towards a vertical rotating cone in porous medium with
thermophoresis and Brownian motion effects. Further, the numerical solutions are elucidated
by using Runge-Kutta based shooting technique. Obtained results are validated with open
literature and found an excellent agreement. The influence of non-dimensional governing
parameters on velocity, temperature and concentration profiles along with the friction factor,
local Nusselt and Sherwood numbers are determined and discussed with the help of graphs
and tables. Results proved that the thermophoresis and Brownian motion parameters have
tendency to control the heat and mass transfer rates. It is also found that a raise in the porosity

parameter develops the heat and mass transfer rate.

Keywords: MHD, Rotating cone, Thermophoresis, Brownian motion, Chemical reaction.
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ABSTRACT

For decades, flavonoids have been the core of diverse research, especially for their significant
antioxidant activity. They have several biological activities, and they are used as anticancer,
antileishmanial, anti-inflammatory, and antiaging compounds. However, current researchers
are very much interested in the antioxidant activity of flavonoids since oxidative stress is
strongly related to several diseases. In this study, we have chosen to elaborate on a
quantitative structure-antioxidant activity relationship (QSAR) using a statistical method
called Gaussian process (GP). The main advantage of this method compared to other
techniques currently used in QSAR studies is that it does not increase the complexity of
learning tests. Typical QSAR studies use common techniques such as the artificial neural
method, multiple linear regression, and partial least squares regression. The aim of this work
was to use a statistical technique little known in pharmaceutical chemistry, the Gaussian
process regression which is rarely used to build a QSAR model. Finally, we have also
demonstrated that GP is reliable and capable of predicting the antioxidant activity with a
respectable record (R 2 pred ) which is equal to 0.86, so it is much higher than the reference
value of 0.6. Therefore, we estimate that this reliable model can be used to predict the
antioxidant activity of a series of new molecules. Also, based on the HC results, our set was
divided into four separate clusters according to the presence of glycosides and the molar

weight of the flavonoids.

Keywords: Flavonoids, Antioxidant, QSAR, Gaussian process, PCA, HCA.
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ANTIMALARIAL AGENTS.
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ABSTRACT

The development of farnesyltransferase inhibitors based on the benzophenone scaffold
directed against Plasmodium falciparum is considered a strategy in malaria treatment. In this
work, quantitative structure—activity relationship (QSAR) was performed to predict the
protein farnesyltransferase (PFT) inhibitory activities for a series of 36 benzophenone
derivatives. The data set was divided into two subsets of training and test sets, and the best
model using multiple linear regression (MLR), with the values of internal and external
validity (R2 = 0.884, R2adj = 0.865, R2pred = 0.821, Q2cv =0.822 and R2p=0.811) was
found in agreement with the Tropsha and Golbraikh criteria. The applicability domain (AD)
was determined using the Williams plot to describe the chemical space for the model used in
this study. The model shows that antimalarial activities of benzophenone depend on logP,
bpol, MAXDn, and FMF descriptors. These indications prompted us to design new
benzophenones PFT inhibitors and predict the value of their anti-malarial activities based on
the MLR equation. Docking results reveal that the newly designed benzophenones bind to the
hydrophobic pocket and polar contact with high affinity. The predicted results from this study
can help to design novel benzophenone as inhibitors of human PFT with high antimalarial

activities.

KeyWord : QSAR, docking, benzophenone, PFT inhibitory, antimalarial.
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ABSTRACT

The algerian flora provides a diverse range of aromatic plants with a high therapeutic interest
due to their secondary biologically active metabolites, which have sparked scientific
interest.In this study, we are interested in the plants Ocimum basilicum L. of the Lamiaceae
family and Artemisia campestris A. of the Asteriaceae family, which are well known locally
and have a variety of curative properties in traditional medicine. The first part of this study is
devoted to the quality control of the plant powder and the investigation of the metabolites.
The phytochemical screening revealed the presence of flavonoids, tannins, coumarine,
essential oil, and other metabolic compounds.The HE were obtained using hydrodistillation
with a yield of 2.4% for O.basilicum L. and 1.8% for A.campestris A.The phenolic
compounds were obtained by a series of extractions with four solvants of increasing
polarity. The concentration of these extracts in total polyphénols, flavonoids, and tanins was
determined by using the reactif Folin Ciocalteu, aluminum trichlorure, and vanilline with the
addition of chlorhydric acid. In the second section, we investigated the antioxidative capacity
of extracts (HE and phenolic compounds) in vitro using the DPPH method.The results show
that our extraits have interesting antioxidant properties, with ethyl acetate being the most
effective.Furthermore, the essential oil has a very low antioxidative activity when compared
to the benchmark for the two plants.Finally, we assessed the antibacterial activity of our
extracts against ten pathogenic bacteria using the MH diffusion method.The results show that
phenolic extracts of O.basilicum L. have higher activity for HE.Unlike A.campestris A., the

acétate of éthyle extract is the most active on the majority of Gram+ souches.

Keywords: O.basilicum L., Artemisia campestris A, Antibacterial, oxidant activities
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MOLECULES FOR DRUG DISCOVERY
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ABSTRACT

Drug discovery and design are inextricably linked to various branches of chemistry,
particularly organic chemistry. Many aspects of chemistry must be involved in order to
translate knowledge of the molecular, genetic, and cellular bases of cancer into effective
therapies. Thus, the goal of this research is to identify promising active compounds for
coumarin as CK2 protein kinase inhibitors using a QSAR model and drug similarity
analysis.CK2 is a ubiquitous Ser/Thr-specific protein kinase that is required for cell cycle
viability and progression. CK2 levels are particularly high in proliferating, normal, or
transformed tissues, and transgenic mice expressing its catalytic subunit are responsible for
lymphomas.The work began with the optimization of the equilibrium structures of the basic
coumarin in order to select the most reliable forecasting approach compared to
experimentation and at the lowest computational cost. Following our research, we conduct a
multiple linear regression (MLR) analysis to generate QSAR models.An external validation
research was done because the results show that the QSAR model of CK2 inhibitory activity
is robust and has extremely strong prediction capacity, as indicated by R2 values of 0.951 and
0.927, respectively, following linear regression analysis. The investigation using QSAR
models is successful in screening 34 candidate chemicals. Following that , the compounds
under consideration were evaluated for drug-likeness and reactivity (ADME, golden triangle,
lipophylicity indices).The results reveal that when supplied orally, the majority of the

substances have no bioavailability issues.

The data also aid in determining which chemicals do not have clearance issues, as well as
which are the most stable and reactive among those examined. The anticipated findings of this

study may aid in the development of novel coumarins with significant CK2 inhibitor activity.

Keywords: coumarine, CK2, QSAR, MLR.
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ABSTRACT

Breast cancer is the most common type of female cancer. One class of hormonal therapy for
breastcancer drugs -non steroidal aromatase inhibitors- are triazole analogues. In this work a
fundamentaland original research was made on the molecule of triazole heterocyclic, whose
the aim is topredict the reactivity and biological activity studied of the compound. It is based
on differentcomputational and approaches used in computer aided -drug-design. (SPR, QSAR,
moleculardocking, ADMET).A study of structure — property relationships (SPR) for 1,2,3
triazole derivatives has been carried.A linear quantitative structure activity relationship model
is obtained using Multiple LinearRegression (MLR) analysis as applied to a series of triazole
derivatives with inhibitory activity ofthe aromatase. The accuracy of the proposed MLR
model is illustrated using the followingevaluation techniques: cross validation, and external
test.Docking process, the interaction and binding of ligands — protein were done and
visualized using software Molegro Virtual Docking.Molinspiration and ADMETSAR web
servers used to calculate ADMET and physicochemicalproperties of the target compounds
respectively. The results are reported and discussed in the present investigation. A close
agreement withexperimental results was found which improves the affinity of the present
work.

KeyWord:1,2,3-triazole, aromatase inhibitory, density functional theory, QSAR, MLR,
ADMET, docking molecular
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ABSTRACT

Breast cancer is the most frequently diagnosed cancer and the second cause of death
worldwide and in Algeria. We can distinguish different histological and molecular entities in
breast cancer. The objective of this work is to report the preliminary results of a molecular
and histological characterization of breast cancer in CLCC Batna center during the period
from 2018 to 2022.

Clinical and pathological characteristics of 570 breast cancer cases were collected from
the archives of the pathology department of CLCC and CHU hospital Batna. To analyze their
characteristics, age, histological type, SBR grade, hormone receptor status, HER2 status were

taken in account, and molecular phenotypes were compared.
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The results revealed that the mean age of the selected population is 51 years with a
predominance of the age group 50 to 59 years. The proportions of luminal A, luminal B,
TNBC and HER2 breast cancer subtypes were 23.5%, 49.51%, 16.8% and 10.5%,
respectively. The invasive ductal carcinoma (IDC) was the most common histological type
(85.4%) followed by the invasive lobular carcinoma (9.5%), The SBR grade Il was the most
common in the population. We noticed a higher frequency of IDC in the young [40 - 49 y]
and middle aged groups [50 - 59 y], while all the IDC were of Luminal B molecular type.

Although our results are preliminary, some of them are concordant with other Algerian

studies. A more extended molecular and immunohistological characterization is ongoing.

Key words: Breast Cancer, Histological type, sub-molecular type, Aures region,

immunohistochemistry
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ABSTRACT:

Over the years, plants have been used in treatment of various health ailments. Morus alba also
known as White Mulberry is a deciduous tree which belongs to family Moraceae. Mulberry is
rich in antioxidants such as hydrophobic flavonoids, polyphenols, carotenoids, vitamin A, C
and E. This study analyses the central nervous system activities including memory
enhancement, learning abilities, changes in behavior, cognition, anxiety and depression. These
effects will be studied on experimental mice, which will be distributed in control and test
groups. Aqueous fruit extract prepared by Maceration extraction will be given to test group in
three different doses per oral over a time period of 30 days, whereas control will be given
water for injection for same duration. Afterwards, changes in aforementioned effects will be

observed to determine the pharmacological effects of plant.

Key Words Morus alba White Mulberry Anxiolytic Cognition Antidepressant Antioxidant
Maceration
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ABSTRACT

Mosquitoes are group of small insects distributed among 41 genera and about 3500 species
responsible for transmitting malaria and other infectious diseases worldwide. This study
examined mosquito vector abundance and distribution associated with the prevalence of
malaria in Zango Local Government Area, Katsina State, Nigeria. This is a descriptive cross
sectional research that employed survey and laboratory practical to generate data. A total of
305 individuals involving pregnant women, children and other patients attending the selected
Health Centres randomly selected from 4 communities were examined. Eight houses were
randomly selected from each community for entomological studies of indoor-biting and
resting mosquitoes. Ladles/pipetting were used for collection of larvae in small ground pools,
earthen pots and discarded tyres whereas dipping method was used to collect larvae in large
breeding sites such as ponds and dams. MS-Excel and Graph Pad Instat software were used
for data analysis. Five hundred and thirty one (531) mosquito larvae and 785 adult mosquitoes
were collected from 35 breeding sites and 32 households respectively. Majority of the larvae
collected belong to the genus Anopheles with A. gambiae species accounting for 56.3%. The
adult mosquito species collected were identified as: Anopheles gambiae (69.2%), Anopheles
arabiensis (5.7%) and Anopheles funestus (4.5%), while non- malaria vectors are: Culex
quinquefasciatus (14.4%) and Aedes aegypti (6.2%) respectively. The prevalence of
Plasmodium falciparum infection among the subject was 59.0%. This study provides a
baseline data on the mosquito vector species (especially Anopheles) in the area, giving an
insight into the high prevalence of malaria recorded in the locality. Proper environmental
sanitation, proper sewage system, clearing bushes around house and any possible mosquito
breeding sites are therefore, recommended.

Keywords: Mosquito; Abundance; Distribution; Prevalence; Malaria; Zango Local
Government Area.
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ABSTRACT

Background: Community Pharmacy is most debatable part of practice in Pakistan with
respect to its application and existence. There are many reasons behind the implications of
long-term growth plans of this valuable Practice. In Pakistan major challenges associated may
be enlisted as lack of significant information, least priority from higher stack holders, less
incentive in terms of job and retention, limited opportunities, no mass level communication
for pharmacy setups offering community services, ranges of services offered and trained staff
availability, absence of counselling and education activities, limited media coverage and
social responsibility, prioritizes and resources allocation and maintenance. Study Design
and Methodology: A cross sectional descriptive study design was used to evaluate the
information and perception of public towards community pharmacy setup in Pakistan and role
of Pharmacist in drugs management system. Moreover multiple groups of Pharmacy related
professionals including community pharmacist’s, technician and other healthcare
professionals were also included to determine the related practices and scope of work. Data
Collection was carried out using a well constructed questionnaire and validation was
performed prior to this study. Results: Values of Cronbach’s alpha and spearman correlation
were found satisfactory. It was revealed during the study that pharmacist’s recognition at
mass level is comparatively very low in this region. Moreover costly community related
services are one other discouraging factor from public perspective. Basic health indicators are
relatively low and people's levels of knowledge was much less towards any available
pharmacy services. Conclusion: Incentive should be attractive to maintain long-term
relationships and growth of community pharmacy service. Service providers and public
relations must be encouraged to build with proper media support towards better quality of
medication provisions in presence of trained and qualified pharmacist. Campaigns for
education and awareness should be placed on regular basis in various territories across the
country. All stakeholders should develop a reflective practice model with clear provision of
policies and feedback to improve and expand community services in order to improve better
system.

Keywords: Community Pharmacy Pharmacist role , real time Challenges and practice,
policy, service
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GLUCOSE TRANSPORTERS IN CANCER METABOLISM
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OZET

Kontrolsiiz, sonsuz ¢ogalma, tlimorlerin temel bir 6zelligidir. Bu nedenle, son arastirmalar,
kanser hiicreleri ve normal hiicreler arasindaki metabolik siireclerdeki farkliliklar
vurgulamaktadir. Kanser tedavisinde hastanin sag kalimini ve yasam kalitesini artirmak ¢ok
onemlidir ve bu alanda 6nemli gelismeler olmustur. Buna ragmen kansere bagli 6liimlerde
stirekli artiglar gozlenmektedir. Kanser hiicresi gelisiminin ayirt edici 6zelliklerinden biri,
yeni biyokiitle iiretimi ve besin sinyallesmesini kolaylastirmak i¢in gerekli hiicresel
metabolitlerin artan {retimi i¢in aerobik glikolize yakit saglamak i¢in glukoza artan
bagimliliktir. Kanser hiicrelerinin, oksijen varliginda bile ATP iiretme araci olarak glikolizin
tercihli kullaniomina basvurmalart Warburg etkisi olarak tanimlanmistir. Glukozun hiicresel
homeostaz ve metabolizmada merkezi bir rol oynamasi nedeniyle, memeli hiicrelerinin
plazma zar1 boyunca glukozun taginmasi, en énemli hiicresel besin tasima olaylarindan birini
temsil etmektedir. Neredeyse tiim memeli hiicrelerinin plazma zarlarimin, kolaylastirict
difiizyon tipinde glukoz icin bir tasima sistemine sahip oldugu uzun zamandir tespit
edilmistir; bu tastyicilar, glukozun hiicre i¢ine veya digina kimyasal gradyani boyunca plazma
zar1 boyunca hareketine izin vermektedir. Aerobik glikolizin mitokondriyal solunumdan ¢ok
daha az verimli oldugu ve son yillarda arastirmacilarin kanser hiicrelerinin bu yolu
kullanmasinin nedenlerden biri, kanser hiicresi biiylimesinde 6nemli olan hiicre sinyal
yollariin metabolik yollarin diizenlenmesidir. Metabolik yollarin bu diizenlemesinin énemi,
bunun hiicre c¢ogalmasi icin gerekli olan besinlerin biyokiitleye dahil edilmesini
kolaylagtirmasidir. Ayrica, drnegin C-myc, ras ve src gibi bazi onkogenlerin aktivasyonunun
ve hipoksi ile indiiklenebilir faktdr-la gibi transkripsiyon faktdrlerinin asir1 ekspresyonu ve
glikolitik enzimlerin ve glukoz tasiyicilarin (GLUT) aktivitesini indiikleyebildigi birgok
caligmada ispatlanmistir. Glukozun hiicresel homeostaz ve metabolizmada merkezi bir rol
oynamasi nedeniyle, memeli hiicrelerinin plazma zar1 boyunca glukozun tasinmasi, en 6nemli
hiicresel besin tasima olaylarindan birini temsil etmektedir. Neredeyse tim memeli
hiicrelerinin plazma zarlarinin, kolaylastirici difiizyon tipinde glukoz i¢in bir tasima sistemine
sahip oldugu uzun zamandir tespit edilmistir; bu tastyicilar, glukozun hiicre i¢ine veya disina
kimyasal gradyan1 boyunca plazma zar1 boyunca hareketine izin vermektedir. Bu tasiyicilar,
glukozun D-enantiyomerine 6zgiidiir ve ATP (Adenozin trifosfat) hidrolizi veya bir H+
gradyani gibi enerji gerektiren herhangi bir bilesene baglanmamaktadir. Kolaylastirict glukoz
tastyicilar:, aktif olarak glukoz biriktiren Na+ bagimli tasiyicilardan farklidir. Glukoz
tagtyicilar (GLUT) arasinda, GLUT1'in glukoz i¢in yiiksek bir afinitesi vardir ve bu nedenle,
enerji i¢cin glukoza yiiksek oranda bagimli olan dokularda 6nemli bir rol oynamaktadir.
GLUT1 dahi olmak iizere diger glukoz tasiyicilarin hem kati hem de hematolojik
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malignitelerin ¢esitli tiirlerinde eksprese edildigi ¢esitli ¢alismalarla elde edilmistir ve bu
kanserlerde, glukoz tasiyicilarin asir1 ekspresyonunun derecesinin tiimoriin derecesi, kanserin
evresi ve klinik sonugla iliskili oldugu dair veriler mevcuttur. Glukozun bir hiicreye
kolaylastirict girisini saglayan GLUT'larin, kanserde artan bir sekilde serbest birakildig:
bulunmustur. GLUT'lar i¢in kansere 6zgii ekspresyon paternleri tanimlaniyor olsa da bireysel
GLUT'lar i¢in bir rolii kanitlayan kapsamli analizler hala gereklidir.

Anahtar Kelimeler: Kanser metabolizmasi, Glukoz tasiyicilari, Warburg etkisi

ABSTRACT

One of the main characteristics of tumors is unchecked, unending expansion. The variations in
metabolic processes between cancer cells and normal cells are thus highlighted by recent
studies. Enhancing patient survival and quality of life during cancer therapy is crucial, and
there have been considerable advancements in this field. Despite this, the number of deaths
from cancer is continuing to rise. The increasing reliance on glucose to power aerobic
glycolysis for the synthesis of new biomass and the increased generation of cellular
metabolites required to promote nutritional signaling are characteristics of cancer cell
development. The Warburg effect is characterized by cancer cells' preference for glycolysis
over other ATP-producing processes, even when oxygen is present. One of the most
significant cellular nutrient transport processes involves the movement of glucose across the
plasma membrane of mammalian cells since glucose is essential for cellular homeostasis and
metabolism. It has long been known that almost all mammalian cells feature facilitative
diffusion-type glucose transport systems in their plasma membranes, which allow glucose to
move into or out of the cell along a chemical gradient across the plasma membrane. Aerobic
glycolysis is significantly less effective than mitochondrial respiration, however researchers
have recently exploited this method for cancer cells due to the regulation of metabolic
pathways and cell signaling pathways that are crucial for the proliferation of cancer cells. This
metabolic pathway control is significant because it makes it easier to incorporate nutrients
needed for cell proliferation into the biomass. Also, it has been demonstrated in numerous
studies that various oncogenes, including c-myc, ras, and src, as well as excessive production
of transcription factors such hypoxia-inducible factor-a, can activate glycolytic enzymes and
glucose transporters (GLUT). The movement of glucose through the plasma membrane of
mammalian cells is one of the most significant cellular nutrient transport processes because
glucose is essential for cellular homeostasis and metabolism. It has long been known that
practically all mammalian cells' plasma membranes have a glucose transport system of the
facilitator diffusion type. These transporters allow glucose to go in or out of the cell via the
chemical gradient across the plasma membrane. These transporters are specialized for the D-
enantiomer of glucose and don't bind to any substances that need energy to function,
including an H+ gradient or ATP (adenosine triphosphate) hydrolysis. Different from Na+
dependent transporters, which actively collect glucose, are facilitating glucose transporters.
As GLUTL is one of the glucose transporters with a high affinity for glucose, it is crucial in
tissues that depend heavily on glucose for energy. There is evidence that additional glucose
transporters, including GLUT1, are overexpressed in a variety of solid and haematological
tumors, and that this overexpression is correlated with the tumor grade, cancer stage, and
clinical outcome in these cancers. It has been discovered that GLUTSs are released more
frequently in cancer. GLUTSs help glucose enter a cell. Comprehensive analyses showing a
role for specific GLUTSs are still needed despite the discovery of cancer-specific expression
patterns for GLUTS.

Keywords: Cancer metabolism, Glucose Transporters, Warburg effect
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GIRIS

Kanser metabolizmasinin kokleri, mitokondriyal solunum zinciri kompleksi IV 1'1 kesfiyle
1931 Nobel Tip veya Fizyoloji Odiilii sahibi Otto Warburg tarafindan yapilan gozlemlere
dayanmaktadir. Warburg, normal dokularla karsilastirildiginda, in vitro kanser dokusu
dilimlerinin, oksijen varli§inda bile laktat {iretmek icin bol miktarda glukoz kullandigini
gozlemledi. Bu, aerobik glukoliz veya Warburg etkisi olarak adlandirilan bir olgudur
(Warburg, 1956). Kanser hiicrelerinin ¢ogu, timor biiylimesi igin trikarboksilik asit (TCA)
dongiisii boyunca akisi tesvik etmek icin solunum yapar (Bonekamp et al., 2020;
DeBerardinis & Chandel, 2020; Hollinshead et al., 2020; Krall et al., 2021; Martinez-Reyes et
al., 2020; Vasan et al., 2020). Solunum yapmayan ancak yine de biiylime i¢in gerekli
metabolitleri saglamak iizere TCA dongiisiinii kullanan tiimérler vardir (Cardaci et al., 2015).
Bununla birlikte, Warburg etkisi hem kanserli fare modellerinde hem de kanserli insan
hastalarda in vitro ve in vivo olarak gozlemlenebilen ger¢ek bir olgudur (Engelman et al.,
2008; Gatenby & Gillies, 2004). Son 25 yilda kanser metabolizmasinin yeniden canlanmasi,
kanser hiicrelerinin neden Warburg etkisini sergiledigini agiklamaya yardimci olan kesiflerle
ayn1 zamana denk geliyor (Vander Heiden et al., 2009). 1990'larda, glukolitik enzim laktat
dehidrojenaz  A'min  (LDHA) miyelositomatozis viral onkogen homologu (MYC)'nin
transkripsiyonel bir hedefi oldugu ve kanser hiicrelerinin artan glukoliz ve tiimdrijenik
potansiyeli i¢in gerekli oldugu kabul edildi. Boylece Warburg etkisi i¢in molekiiler bir temel
saglamaktadir (Shim et al., 1997). Ayrica, kanserde siklikla serbest birakilan ve tiimoriin
hayatta kalmasi ve biiylimesi igin gerekli olan AKT serin-treonin kinaz (AKT), Rapamisin
protein kompleksinin memeli hedefi (MTOR) ve hipoksi ile indiiklenebilir faktorler (HIF'ler)
de 1990'arda kesfedilmistir (Hoxhaj & Manning, 2020; Hurst, 2016; Sabatini, 2017). Bu
yollar, glukoz tasiyicilarinin ve glukolitik enzimlerin transkripsiyonel yukar1 regiilasyonu ve
fosforilasyonu yoluyla bireysel olarak glukolizi arttirir (Hoxhaj & Manning, 2020; Hurst,
2016; Sabatini, 2017).

Glukoz Tasiyici Ailesi:

GLUT'larin ana islevi, metabolizma i¢in glukozun siirekli kullanilabilirligini saglamaktir ve
bunu glukozun hiicre i¢i ve hiicre dis1 bolmeler arasindaki hareketini kontrol ederek yaparlar
(Augustin, 2010; Medina & Owen, 2002). GLUT ailesinin genleri, 2A ¢0ziinen tasiyici
ailesine aittir ve SLC2A gen semboliine sahiptirler. Su anda agiklanan GLUT genlerinin 14
izoformu vardir ve bu izoformlar, birincil sekanslarina gore ii¢ sinifa ayrilabilir (Augustin,
2010; Krzeslak et al., 2012; Macheda et al., 2005). Birinci sinif genler (smif I) klasik
tastyicilar olarak bilinir ve GLUT 1-4 ve GLUT'tan olusur. 14, GLUT 3'iin gen kopyas1 olarak
kabul edilir. Simif II, GLUT 5, 7, 9 ve 11'den olusurken, smif III, GLUT 6, 8, 10, 12 ve 13'ten
olusur. H+ miyoinositol tasiyici (HMIT) olarak bilinir (Macheda et al., 2005).

GLUT'larin pek ¢ok izoformu mevcut olmasina ragmen, biiyiik, olduk¢ca korunmus bir
transmembran alani1 ve asimetrik, daha az korunmus bir sitoplazmik ve ekzoplazmik alan ile
benzer transmembran anatomisine sahiptirler (Medina & Owen, 2002). Bununla birlikte,
hiicre alt1 lokalizasyon, substrat tanima ve tasima kinetigi agisindan islevlerinde farklilik
gosterirler (Macheda et al., 2005; Medina & Owen, 2002). 14 izoform, kendi aralarinda %14-
63 oraninda 6zdes protein dizilerine sahiptir ve bunlarin %30-79'u korunur (Augustin, 2010).
Tim izoformlar ayn1 zamanda GLUT 1 icin orijinal hidropati grafigine dayanan 12
transmembran sarmalina sahiptir. Farkli GLUT'lar dokuda cesitli dagilimlara sahiptir ve
genellikle hiicreye 6zgilidiir. Ayrica glukoz, fruktoz ve galaktoz gibi diger heksozlara karsi
farkli afiniteleri vardir (Augustin, 2010; Macheda et al., 2005; Medina & Owen, 2002).
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Glukoz Tasiyic1 Simf I:

Bu GLUT ailesi, tanimlanan ilk gruptur ve en karakterize edilen gruptur. GLUT 1 ve GLUT 4
en ¢ok caligilanlardir (Frolova & Moley, 2011). 1985 yilinda, GLUT 1 klonlanan ilk izoform
olmustur. GLUT1 eritrositler, plasenta, endotelyal hiicrelerde eksprese edilir ve bu nedenle
kan-beyin bariyerinden girisi diizenler; biiylime faktorleri, insiilin ve stres varliginda, hiicresel
farklilasma ve transformasyon kosullarinda degistigi bulunmustur (Jun et al., 2011). Diger
GLUT'larla karsilastirildiginda, GLUTL1'in glukoz i¢in yiiksek afinitesi vardir ve bu nedenle
enerji i¢in glukoza yiiksek oranda bagimli olan dokularda 6nemli bir rol oynar (Luo et al.,
2010). GLUT1'in ¢esitli kat1 ve hematolojik malignitelerde asir1 eksprese edildigi bulunmustur
(Grabellus et al., 2012; Jun et al., 2011). GLUT 1'in asir1 eksprese edildigi kanser gesitleri
arasinda, bunlarla smirli olmamak iizere, diffiiz biiyiik B hiicreli lenfoma, kolorektal
karsinomlar, hepatoseliiler karsinom, bas ve boyun kanseri, gastrointestinal stromal tiimor
(GIST), prostat karsinomu, tiroid karsinomu, bdbrek hiicreli kanser, akciger kanseri, pankreas
kanseri, sarkomlar ve girtlak karsinomlaridir. Bu kanserlerde, GLUT1 asir1 ekspresyon
derecesinin timoriin derecesi, kanserin evresi ve klinik sonug ile iligkili oldugu konseptine
karsi olan ve olmayan veriler vardir (Carvalho et al., 2011; Luo et al., 2010; Reinicke et al.,
2012).

GLUT4 kalp, iskelet ve kas dokusu gibi genellikle insiiline duyarli dokularda bulunur. Tip II
seker hastalig1 ve obezitede genis capta galisilmistir ve tlimori-genezdeki rolii daha az 6lciide
incelenmistir (Augustin, 2010). GLUT4'lin uyarilmasi ve ardindan dokuda glukoz alimu,
fosfatidilinositol 3-kinaz-AKT yolunun aktivasyonu ile iligkilendirilmistir. GLUT4'in ¢oklu
miyelom hiicre canliligimi ve proliferasyonunu siirdiirmede kilit bir rol oynadigini
goriilmiistiir (McBrayer et al., 2012). Imatinib ile tedaviden sonra GIST hiicrelerinde plazma
zarinda bulunan GLUT4'te bir azalma oldugu da goriilmiistiir (Tarn et al., 2006). Bunun,
plazma zarindan GLUT4'{iin endositozunun veya hiicre i¢i mikrozomlarin tecrit edilmesinin bir
sonucu oldugu ve AKT'nin ekspresyonundan bagimsiz oldugunu bu da GLUT4'lin bu
kanserlerin idamesindeki roliiniin altin1 ¢izmektedir (Tarn et al., 2006).

Hiperbolik egrinin denklemi olan Michaelis-Menten denklemininden tiiretilen Lineweaver-
Burk denklemi olan (Km)'si yaklagik 17 mmol/l olan GLUT2, glukoz i¢in en diisiik afiniteye
sahiptir. Ince bagirsak, bobrek, meme, insiilinoma, kolon ve pankreasin kanser hiicre
hatlarinda ifade edilmistir. GLUT2 ve GLUTS, insanlarda fruktoz taginmasinda birincil olarak
belirtilen tasiyicilardir, ancak GLUT2, GLUT5'ten daha az 6l¢iidedir (Augustin, 2010; Medina
& Owen, 2002; Reinicke et al., 2012). GLUTS3, nispeten iyi ¢alisilmis ve agirlikli olarak
beyinde eksprese edildigi bulunan, bu smiftaki baska bir tasiyicidir. Bununla birlikte plasenta
ve testisler gibi yiiksek glukoz ihtiyaci olan dokularda da bulunur (Augustin, 2010).
GLUT3'lin arastirildigi kanser hiicre dizileri arasinda meme, koriokarsinom, yumurtalik,
kolorektal, retinoblastom ve rabdomiyosarkom yer alir (Medina & Owen, 2002). GLUT 3'in
diizenlenmesinde tiimo6r proteini 53'tin (P53) roliine iliskin ¢eliskili raporlar vardir; GLUT 3
ekspresyonunun p53'ten bagimsiz bir yolakla diizenlendigine dair raporlar varken baska bir
grup, p53 vahsi tipin asir1 ekspresyonunun GLUT 3 supresyonuna yol agtigini One
stirmektedir (Kawauchi et al., 2008; Watanabe et al., 2010).

Glukoz Tasiyic1 Sumf I1:

Bu GLUT grubu bazen ‘farkli” GLUT'lar olarak anilir ve bu simifin baglica 6zelligi fruktozu
tasima yetenekleridir (Medina & Owen, 2002). GLUT 2 ve GLUT 5, tarihsel olarak insan
fruktoz naklinde belirtilen tastyicilardi, ancak daha yakin zamanlarda bu smiftaki diger
GLUT'larin fruktoz tasinmasindaki roli tarif edilmistir (Augustin, 2010; Reinicke et al.,
2012).
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GLUT 5 bobreklerde, testislerde, ince bagirsakta, kas ve yag dokusunda bol miktarda bulunur.
Fruktozu tasima eyleminde oldukca spesifiktir ve diger heksoz sekerlerini tasima
yeteneginden yoksundur (Medina Villaamil et al., 2011). GLUT 5'in tiimérijenezde 6nemli
oldugu o6ne siiriilmiistiir ve 6rnegin renal hiicreli karsinom (RCC), meme ve prostat kanseri
gibi bazi kanser tiirlerinde normal hiicrelere kiyasla asiri eksprese edildigi bulunmustur
(Medina Villaamil et al., 2011; Reinicke et al., 2012; Wuest et al., 2011). Bu ailenin
klonlanan son {iiyesi olan GLUT 7, ince bagirsakta, kolonda ve daha az oranda prostat ve
testislerde eksprese edilir. Insanlarda hem glukoz hem de fruktoz icin yiiksek bir afiniteye
sahiptir ve kanser metabolizmasindaki rolii heniiz aydmlatilmamistir (Augustin, 2010;
Cheeseman, 2008).

GLUT 9 oncelikle karaciger ve bobrekte bulunur, fakat ayni zamanda akciger, 16kositler ve
ince bagirsakta da bulunmustur. Bir glukoz/fruktoz tasiyicisi olarak hareket etme kabiliyetine
iliskin degisken raporlar vardir; yakin zamanda, hiperiirisemiye etkileri olan, yiiksek afiniteli
bir {irat tastyicisi oldugu rapor edilmistir (Caulfield et al., 2008). Yiiksek kapasiteli bir iirat
tasiyicisi olarak hareket etme yeteneginin, kismen heksoz sekerlerle degisimi saglamasindan
kaynaklandig1 6ne siiriilmiistiir (Augustin, 2010; Caulfield et al., 2008). Bu gruptaki son
tasiyict olan GLUT 11, 6ncelikle plazma zarinda lokalizedir ve kalp, plasenta, bobrek, iskelet
kasi, yag dokusu ve pankreas dahil ancak bunlarla smirli olmamak iizere ¢esitli doku
hiicrelerinde bulunabilir (Augustin, 2010; McBrayer et al., 2012). Bugiine kadar {i¢ izoform
tanimlanmistir: GLUT 11A, GLUT 11B ve GLUT 11C ve diger GLUT'lara kiyasla fruktoz ve
glukoz i¢in nispeten diisiik afiniteye sahip olduklar1 bilinmektedir (Augustin, 2010; McBrayer
etal., 2012).

Glukoz Tasiyic1 Simif I11:

GLUT 3 grubunun kanserdeki rolii daha az karakterize edilmistir. GLUT 6 agirlikli olarak
beyin, dalak ve beyaz kan hiicresinde bulunur (Augustin, 2010). Bir malignitede GLUT 6 asir1
ekspresyonuna iliskin tek rapor, trizomi 12 ile iligkili kronik lenfositik I6semide bulundu ve
bu asir1 ekspresyonun anlamli olmadigi belirlendi (Porpaczy et al., 2009). GLUT 8 rutin
olarak testis, adrenal bez, karaciger, dalak ve akcigerde eksprese edilir. Ancak son zamanlarda
multipl miyelomda da asir1 eksprese edildigi bildirilmistir (Augustin, 2010; McBrayer et al.,
2012). GLUT 12'nin prostat ve meme kanseri hiicre dizilerinin periniikleer bolgesinde ve
plazma zarinda lokalize oldugu bulunmustur. Ayrica kalp, ince bagirsak ve iskelet kasinda da
ifade edilmistir (Augustin, 2010; Macheda et al., 2005). GLUT 10 ve GLUT 13 (HMIT) heniiz
spesifik kanser hiicrelerinde/hatlarinda karakterize edilmemistir (Augustin, 2010; Macheda et
al., 2005).
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Sekil 1: Hiicre zarindaki kolaylastirict glukoz tastyici proteinlerin  oryantasyonunun
modelleri. Transmembran alanlart (TM) 1 ila 12 olarak etiketlenmistir. Glukozilasyon (N)
bolgeleri gosterilmistir. Korunmus alanlar ve amino asitler de dahildir. Sinif I tagiyicilar igin,
glikoz tagima kanalim1 olusturmasi oOnerilen TM'ler, gradyan golgeleme ile vurgulanir ve
heksoz substratlart ve GLUT inhibitorii sitokalasin B ile etkilesime giren bolgeler belirtilir
(Macheda et al., 2005).

Kanserde Glukoz Metabolizmasi:

Malign hiicreler metabolizmay: hizlandirir ve ATP iiretimi igin gereksinimleri arttirir. Ilk
olarak Warburg tarafindan kanser hiicrelerinin yiiksek oranda aerobik glukolize sahip oldugu
gozlemlendi (Warburg, 1956). Aerobik glukoliz, piruvati laktata doniistiiren yiiksek laktat
dehidrojenaz seviyeleri nedeniyle kanser hiicrelerinde laktat birikmesine neden olabilir (Shim
et al., 1997). Laktat dehidrojenaz, gelismis anaerobik glukolize izin vererek, hipoksik bir
ortamda hiicre biiylimesi i¢in Snemli olabilir (Shim et al., 1997). Malign hiicrelerde ve
dokularda glukolizde yer alan enzimlerin aktivitesinde artis gézlenmistir (Hennipman et al.,
1987). Ayrica, hekzokinaz ve diger glukolitik enzimlerin aktiviteleri, metastazlarda primer
gogls tlimorlerinden daha yiiksektir, bu da glukoliz ve tiimor ilerlemesi arasinda bir iligki
oldugunu diisiindiirtir (Hennipman et al., 1987). Laktat dehidrogenaz aktivitesinin seviyesi,
lenfoma, l6semi ve kolon kanseri i¢in prognostik bir belirte¢ olarak yaygin bir sekilde
kullanilmaktadir (Schwartz, 1992). Enerji iretimine ek olarak, kanser hiicrelerinde daha
yiiksek oranlarda glukolitik akis, niikleotitlerin, yeni hiicre zarlari i¢in fosfolipidlerin ve hiicre
boliinmesi sirasinda gerekli olan diger bilesenlerin biyosentezine yol agan 6ncii molekiillerin
artan tiretimi i¢in de gereklidir (Newsholme & Board, 1991). Pentoz fosfat yolu, Riboniikleik
asit (RNA) ve Deoksiriibo niikleik asit (DNA) sentezinde kullanilmak {izere riboz-5-fosfat
tretmek igin glukoz-6-fosfat kullanir. Pentoz fosfat yolu enzimleri glukoz-6-fosfat
dehidrojenaz ve 6-fosfoglukonat dehidrogenaz aktivitelerinin insan servikal karsinomlarinda
ve sican gliomalarinda ve birkag¢ kanser hiicre dizisinde normal hiicrelere kiyasla daha yiiksek
oldugu bildirilmistir (Dutu et al., 1980). Baska bir ¢alisma, glukoz-6-fosfat dehidrojenaz
aktivitesinin, normal dokuya kiyasla habis gogiis dokusunda arttigini, ancak kanser igeren
gogiislerden alinan morfolojik olarak normal dokuda da arttigin1 gostermektedir (McDermott
et al, 1990). Bu bulgu, metabolik degisikliklerin meme kanserinde morfolojik
degisikliklerden once gelebilecegini diisiindiirmektedir. Laktat dehidrogenaz ve pentoz fosfat
yolu enzimlerinin artan aktiviteleri, mitokondriye girmek i¢in mevcut piruvat miktarinin
azalmasina neden olarak trikarboksilik asit dongiisii ve Adenozin trifosfat (ATP) {iretimi ile
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diisiik bir oksidasyon oranina yol acar (Board et al., 1990). Yiiksek enerji gereksinimleriyle
birlesen diisiik ATP iiretim hizi, glukoliz ihtiyacinin ve dolayisiyla glukoz aliminin artmasina
neden olur (Board et al., 1990).

Kanser Tedavilerinde Glukoz Tasiyicilar::

Erken evre hastalik, ilerlemis primer veya metastatik tiimdrlerin tespiti, bir ilacin baglangicin
belirlemek, hastalik gelisimini, tedavi etkinligini veya direncini takip etmek icin esastir.
Mamogramlar i¢in X-ray goriintilleme, bilgisayarli tomografi taramas1 (CT taramasi) veya
pozitron emisyon tomografisi (PET) taramasi gibi bircok invazif olmayan teknik, tiimor
hacimleri, anatomisi, konumu, islevi veya metabolizmas: hakkinda yararli bilgiler saglamak
icin gelistirilmistir. Metabolik goriintiileme PET taramasi, tiimdrlerin daha yiiksek glukoz
alimina ve glukoliz oranina dayanir. Radyoaktif olarak isaretlenmis glukoz analogu 2-Deoksi-
2-[florin-18] floro-D-glukoz (18F-FDG) kullanir (Fass, 2008; Zhu et al., 2011). Bu radyo
izleyici, GLUT'lar yoluyla hiicre zarlarin1 geger, daha sonra hekzokinazlar tarafindan FDG-6-
fosfata fosforile edilir, ancak daha fazla metabolize edilemez. Bunun bir sonucu olarak,
sitoplazmada birikerek artan bir hiicre izleme faaliyeti ortaya c¢ikarir (Plathow & Weber,
2008). PET, tiimor metabolizmasini izlemek i¢in merkezi bir klinik metodoloji olmasina
ragmen, bu teknigin duyarlilig1 kanser tiirlerine gore degisir (Kim et al., 2017; Wuest et al.,
2018; Zhu et al., 2011). Bu heterojenite 6zellikle GLUT1 veya GLUT3 tiiméor ekspresyonu ile
iligkilendirilmistir, ¢linkii 18F-FDG, glukoz tasiyicilart ve Ozellikle bu iki uniporter igin
yiiksek bir afiniteye sahiptir (Kim et al., 2017). GLUT1 ekspresyonu ile 18F-FDG alimi
arasinda pozitif bir korelasyon gercekten de servikal kanser, timik epitelyal tlimorler, primer
gastrik lenfoma (PGL) ve ayrica metastatik pulmoner tiimorlerde gosterilmistir (Kaira et al.,
2010; Kaira et al., 2011; Watanabe et al., 2013; Yen et al., 2004). GLUT3 ekspresyonu ve 18F
-FDG birikimi, primer merkezi sinir sistemi lenfomasinda (PCNSL) baglantilidir (Takahashi
et al., 2014). Aksine, kolorektal adenokarsinomda GLUT1 ekspresyonu, 18F-FDG ile korele
degildir. Bu siirlamalar, glukoz disinda kullanilabilecek alternatif karbon kaynaklari ile de
aciklanabilir. Ornegin, in vivo deneyler, laktatin akciger tiimdrlerinde baskin bir karbon yakiti
olarak kullanilabilecegini veya glutaminin pankreas kanserinde Krebs dongiisiine onemli
olgiide katkida bulundugunu gostermistir (Faubert et al., 2017; Hong & Lim, 2012; Hui et al.,
2017).

Pek cok kanser tiirli baglangigta kemoterapiye duyarli olsa da, diren¢ kaginilmaz olarak ilag
inhibisyonunu, yikimini veya hiicre ihracatini destekleyen metabolik degisiklikler de dahil
olmak iizere ¢ok ¢esitli mekanizmalar araciligiyla ortaya ¢ikar (Housman et al., 2014). Kanser
hiicrelerinin tedaviye diren¢ gostermesini saglayan farkli olasiliklar arasinda glukoz
tastyicilarnin rol aldig: bildirilmektedir. Ornek olarak, glioblastoma tedavisinde kullanilan
bevacizumab adi verilen antianjiyojenik Vaskiiler endotelyal biiylime faktorii (VEGF)-
notralize edici antikor smirli bir yanit siiresine sahiptir. Bevacizumab'a yanit veren direngli
hastadan tiiretilen tiimor ksenogreftlerini karsilastiran yakin tarihli bir ¢alisma, ilaca direncli
timorlerde diisiik glukoz kosullarinda daha yiiksek glukoz alimi, glukoliz ve sagkalimi
tanimladi. Fenotipler, GLUT3 asir1 ekspresyonu iizerine tekrar Ozetlenmistir. Buna gore,
GLUTS3, bevacizumab'a direngli ve hassas tiimdrlerde yukari regiile edilmistir (Kuang et al.,
2017). Glukoz tastyic1 ekspresyonu ile tiimor anjiyogenezi arasindaki baska bir baglanti,
immiinohistokimya kullanilarak GLUT1, GLUT3 ve GLUT4 ekspresyonunun VEGF'ninkiyle
pozitif korelasyon gosterdigini ortaya koyan yumurtalik karsinomu icin kurulmustur
(Tsukioka et al., 2007).

Benzer bir sekilde, radyasyon tedavisi alan hastalarda ilerlemis servikal skuaméz hiicreli

karsinomda radyoterapiye yanitta ve klinik sonuglarda GLUT1'in rolii arastirilmistir.

Radyasyona duyarli grubun %53'iinde asir1 GLUT1 ekspresyonu gozlenirken, radyasyona
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direngli grupta yaklasik %90'a ulasilmistir. Ayrica, tiimorlerde yiiksek GLUT1 ekspresyonu
olan hastalar, diisitk GLUT1'e sahip olanlara gore radyoterapiye karst daha belirgin bir direng
ve daha kisa progresyonsuz sagkalim gostermektedir (Huang et al., 2014). GLUT1'in ayrica,
onceden tedavi edilmis 40 tiimdr biyopsisinden immiinohistokimya ile oral skuamdéz hiicreli
karsinomda bir radyodireng belirteci oldugu bulunmustur (Kunkel et al., 2007). Son olarak,
GLUT1 boyama, insan kanser hiicre dizilerinin NCI-60 panelinde kemorezistans ile bir
baglantiy1 vurgulanmistir (Evans et al., 2008). GLUT'larin kemo- veya radyo-direncine dahil
oldugu temel mekanizmalar biiyiik 6l¢iide bilinmemektedir. Bununla birlikte, birka¢ ¢aligma,
glukoliz ile anti-apoptotik gen MCL1 arasinda bir baglanti oldugunu 6ne siirmektedir, bu
sayede glukoliz inhibisyonu, translasyonunu bloke eder (Meynet et al., 2012; Pradelli et al.,
2010). Onemli olarak, proapoptotik bir BH3-mimetik bilesik olan ABT-737 ile kombinasyon
halinde kullanilan glukoliz inhibisyonu, lenfoma hiicrelerinin bu ilaca duyarliligmi arttirir
(Meynet et al., 2012).

SONUCLAR:

GLUT'lar, yetiskin dokularinda glukoz tasinmasindaki rolleri agisindan kapsamli bir sekilde
incelenmistir. Kanser ilerlemesindeki islevleri, bircok arastirmanin giincel konusudur. Bu
arastirma c¢abalari, tiimorlerde diizenlenmesi ve diizensizlestirilmesi hakkinda temel bilgiler
saglamaya ve antikanser stratejilerinde onlari hedeflemenin 6nemini vurgulamaya devam
ediyor ve etmeye devam edecek. Antikanser tedavisi igin, onlar1 eksprese eden ve fizyolojik
glukoz homeostazi i¢in bunlara ihtiya¢ duyan hiicrelerde veya dokularda GLUT'lar1 bloke
etmenin potansiyel istenmeyen etkisini dikkate almamiz gerekir.

Kanser hiicre hatlari ile yapilan in vitro deneylerden birgok sonug elde edilmis olsa da GLUT
diizenlemesini ve islevini in vivo arastirmak, ideal olarak tiimor mikrogevresinin metabolik
adaptasyonunu dikkate almak i¢in immiinokompetan fare modellerinde kompleks otokton
tiimorlerin gelisimini incelemek kritik hale gelir. Su anda, GLUT proteinlerinin kanser hiicresi
disindaki etkisi biiylik oOlgiide kesfedilmeyi beklemektedir. Belirli hiicre tiplerinde Cre
rekombinaz ekspresyonunu miimkiin kilan genetik yaklasimlar, son Glut kosullu nakavt
fareler ve kanser fare modelleri ile birlestiginde, tiimor kiitlesinin farkli hiicre tiplerinde
glukoz tastyicilarinin 6nemini aydinlatabilir.

Ele alinmasi gereken bir diger konu da GLUT'lerin kimyasal inhibisyonudur. /n vivo kimyasal
yaklagimlar1 kullanan son caligsmalara ragmen, spesifik ve giicli GLUT inhibitorleri hala
eksiktir. Kristal yapilari ve homoloji tabanli modelleri birlestiren akilc1 tasarim yaklagimlari,
kimyasal ekranlar i¢in degerli bilgiler iiretir. GLUT inhibe edici bilesiklerin kesfi, fonksiyonel
karakterizasyonlar1 i¢in yararlt olabilir, ancak ayni zamanda kanserle savasmak igin
muhtemelen geleneksel kemoterapiler veya yeni immiinoterapilerle kombinasyon halinde
kullanilabilecek ilaglarin gelistirilmesi i¢in de yararli olabilir.
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OZET

Metastaz, kansere bagli 6liimlerin en fazlasindan sorumlu olan kanserin ayirt edici 6zelligidir.
Metastatik tiimorler erken donemde belirginlesir ve diinya capinda kansere bagl oliimlerin
baslica nedenlerinden biridir. Metastaz genleri, ortaklasa istilaya ve ankrajdan bagimsizliga
neden olan hedef bulma reseptdrlerini, bunlarin ligandlarin1 ve hiicre dist matrisi bozan
proteinazlari kodlar. Bagisiklik sistemi hiicrelerinin yuvalarina fizyolojik olarak aracilik eden,
gelisimsel olarak temel olmayan stres tepkisi genleridir. Metastatik potansiyel, bu genlerin
anormal ekspresyonu veya eklenmesiyle kanser hiicrelerine kazandirilir. Kanser metastazi,
birincil kanser hiicrelerinin lenfatik veya kan damarlar1 yoluyla uzak bolgelere istila ettigi
stiregtir. Kanser hiicrelerinin ya lenfatik ya da kan damarlar1 yoluyla ya da her ikisi yoluyla
yayildig1 molekiiler mekanizmalar tam olarak belirlenmemekle birlikte bu konu iizerinde
calismalar hala devam etmektedir. Yillar gectikce metastatik silirecin verimsizligini
aciklamaya calismak icin birgok hipotez gelistirildi, ancak bu teorilerin higbiri mevcut
biyolojik ve klinik gézlemleri tam olarak agiklamiyor. Metastazi tesvik eden mekanizmalarin
siki bir sekilde diizenlenmesi ve buna paralel olarak kaginan inhibitér mekanizmalar
metastazin siddetine ve bolgesine katkida bulunur. Tiimor hiicresi kaderinin bireysel bir varlik
olarak ve ayrica farkli tesvik edici faktorler ve iliskili molekiiler mekanizmalarla
kombinasyon halinde kapsamli bir sekilde anlasilmasi oniimiizdeki yillarda beklenmektedir.
Bu, bilim adamlarinin hedefe yonelik kanser tedavileri i¢in tasarim stratejilerini tasvir
etmelerini saglayacaktir. Kanser biyolojisi arastirmalarinin siirekli gelisimi ve metastaz
aragtirmalarinda yeni paradigmalarin ortaya ¢ikisi, bu yayilma siirecinin bazi molekiiler
temellerini ortaya ¢ikarmistir. Metastaz, kanser hiicreleri ve mikrogevreleri arasindaki cesitli
etkilesimlerin, bu hiicrelerin programlanmis davraniglarini agmasina izin veren degisiklikler
sagladig1 evrimsel bir siirecin son {riiniidiir. Boylece tiimor hiicreleri yeni doku habitatlarinda
cogalir ve gelisir ve sonucta organ islev bozukluguna ve 6liime neden olur. Metastaza dahil
olan bir¢ok molekiiler faktorii ve slireci anlamak, kanser metastazin1 6nlemek ve tedavi etmek
igin etkili, hedefe yonelik yaklasimlarin gelismesine olanak saglamaktadir. Istilaci timor
hiicresi, hedef bolgeye giderken diger proteinler ve hiicrelerle etkilesime girer. Bu
etkilesimlerin taninmasi, metastatik hiicrenin hareketliligini ve plastisitesini yoneten bazi
biyolojik ilkelerinin anlagilmasini gelistirdi. Timor mikrogevresi ile iletisim, istilact kanser
hiicrelerinin stromal zorluklarin istesinden gelmesine, yerlesmesine ve kolonize olmasina izin
VErIr.
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Kanser hiicrelerinin bu 6zellikleri, tiimor hiicresinin kendisinde ve mikrogevresindeki genetik
ve epigenetik modifikasyonlar tarafindan yonlendirilir. Metastaza dahil olan molekiiler ve
genetik kavramlarin ve siireglerin daha derinden anlagilmasi, bagarili miidahaleler i¢in agik
terapdtik yontemler gelistirmek i¢in oldukca 6nem tagimaktadir.

Anahtar Kelimeler: Kanser Metastazi; Epitelyal-Mezenkimal Déniisiim; Invazyon;
Ekstravazasyon

ABSTRACT

Metastasis is the hallmark of cancer, responsible for the greatest number of cancer-related
deaths. Early detection of metastatic tumors, which are one of the main causes of cancer-
related mortality globally. Metastasis genes encode target-finding receptors, their ligands, and
proteinases that degrade the extracellular matrix, causing joint invasion and anchorage
independence. These stress response genes, which are physiological mediators of immune
system cell nests, are developmentally non-essential. Aberrant expression or splicing of these
genes gives cancer cells the ability to spread. The process by which initial cancer cells spread
to distant areas through lymphatic or blood arteries is known as cancer metastasis. Studies on
this topic are still underway, despite the fact that the molecular mechanisms by which cancer
cells move through lymphatic or blood vessels, or both, have not yet been fully elucidated.
Over the years, a number of theories have been created to try to explain why the metastatic
process is ineffective, but none of these theories entirely explains the present biological and
clinical facts. The extent and location of metastasis are influenced by the strict regulation of
the mechanisms encouraging metastasis and the corresponding inhibitory processes. In the
upcoming years, it is anticipated that a thorough understanding of tumor cell destiny as an
independent entity, as well as in combination with other stimulating stimuli and associated
molecular pathways, will be achieved. This will make it possible for researchers to outline
design plans for focused cancer therapies. Some of the molecular underpinnings of this
diffusion process have been disclosed by the ongoing advancement of cancer biology research
and the creation of new paradigms in metastasis research. The process by which cancer cells
interact with their surroundings to bring about modifications that enable these cells to deviate
from their preprogrammed activity results in metastasis. As a result, tumor cells multiply and
grow in new tissue environments, ultimately leading to organ malfunction and death. The
development of efficient, focused strategies to prevent and cure cancer metastasis is made
possible by an understanding of the numerous biological variables and processes involved in
metastasis. During its route to the target site, the invasive tumor cell engages in interactions
with other proteins and cells. Understanding some of the basic principles that control the
motility and flexibility of the metastatic cell has improved as a result of the recognition of
these interactions. To overcome stromal obstacles, settle, and colonize, invasive cancer cells
must communicate with the tumor microenvironment. The microenvironment and the tumor
cell's own genetic and epigenetic alterations are what control these characteristics of cancer
cells. To create clear therapeutic modalities for effective interventions, it is essential to have a
deeper grasp of the molecular and genetic concepts and processes involved in metastasis.

Keywords: Cancer metastasis; Epithelial-mesenchymal transition; Invasion; Extravasation
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GIRIS

Metastaz, normal hiicrelerin kontrolsiiz ¢ogalan, bagisiklik sisteminden kacan, programlanmis
hiicre 6liimiine (apoptoz) direngli hale gelen, anjiyogenezi uyaran, istilact potansiyel kazanan,
kan dolasiminda hayatta kalan ve kanserli biiyiimeler olusturan onkojenik hiicrelere
doniistiigli dinamik, ¢ok yonli bir siiregtir (Sek. 1) (Hanahan & Weinberg, 2011). Metastatik
kanser i¢in ilk tedavi yontemi, etkili olabilen sistemik kemoterapidir, ancak hastalar genellikle

organ yetmezligi ve yiiksek enfeksiyon oranlari gibi ciddi yan etkilerden muzdariptir
(Dillekés et al., 2019).

Kanseri etkili bir sekilde hedef alan yeni tedavilerin gelistirilmesindeki en biiyiik engel,
metastatik siireci anlamamamizdir. Kanser ilerlemesi sirasinda epitelyal-mezenkimal gegis
(EMT), epitelyal-mezenkimal plastisite (EMP) ve bagisiklik sistemi modiilasyonu gibi
konularin daha saglam bir sekilde anlagilmasi, daha etkili kanser tedavisinin yeni bir ¢agini
baslatabilir (Castaneda et al., 2022)

Primary tumor

Proliferation at secondary site

Intravasation

Arrest and extravasation

Sekil.1 Metastatik siirec. Metastazin ilk adimlari, primer tiimoriin proliferasyonunu ve bitisik
dokular ve bazal membranlardan invazyonu gerektirir. Bu siireg, tek tek tiimor hiicreleri
birincil timor kiitlesinden ayrildiginda ve kan veya lenf yoluyla uzak bir hedef organa
tagindiginda, timor kan damarlarint veya lenfatik kanallar istila edene kadar devam eder.
Daha sonra, tiimor hiicreleri uzak organ ic¢indeki kiiclik damarlarda durur, ¢evreleyen dokuya
ekstravazasyon yapar ve ikincil bolgede ¢ogalir. Tiim bu adimlar, tiimdr hiicreleri apoptotik
sinyallerden ve konak¢1 bagisiklik tepkilerinden kacinirken ve hayatta kalirken
gerceklestirilmelidir (Liotta, 1989).

Metastaz, kanserin klinik yonetimi ic¢in biiylik 6nem tasir ¢iinkii kanser Oliimlerinin ¢ogu
birincil tiimorden ziyade yayilmis hastalikla iliskilidir (Liotta, 1989). Kanser hastalarinda
sekonder timor prevalansina ragmen, metastaz son derece verimsiz bir siirectir. Uzak bir
bolgeyi basarili bir sekilde kolonize etmek i¢in, bir kanser hiicresi kaskadin tiim adimlarini
tamamlamalidir.
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Metastatik siirecteki pek ¢ok adimin metastatik verimsizlige katkida bulundugu diisiiniilse de
bu siireci tam olarak anlamamamiz, bazi kilit diizenleyici noktalarin farkinda oldugumuzu
ancak tiimiiniin farkinda olmadigimiz1 gosteriyor. (Hunter et al., 2008). Ornegin, damar igi
hiicrelerin hemodinamik kuvvetler ve parcalama ile yikiminin, metastatik verimsizligin ana
kaynagi oldugu distintilmustiir (Weiss et al., 1992). Bununla birlikte, son kanitlar bunun her
zaman boyle olmayabilecegini ve kan dolasimindaki hiicrelerin kilcal yataklarda tutuldugunu
ve yliksek etkinlikle damar disina ¢iktigini ve ikincil bolgelerde uzun siire uykuda kaldigini
gostermektedir (Luzzi et al., 1998).

1.Primer Tiimor

Kansere kimyasal karsinojenez, viral enfeksiyonlar, epigenetik degisiklikler ve somatik
mutasyonlar dahil olmak iizere cesitli faktorler neden olur (Alexandrov et al., 2013; Sell,
2010). Iki farkli model, normal hiicrelerin kanser hiicrelerine ddniisiimii hakkindaki mevcut
anlayisimizi bilgilendirmektedir (Sek. 2). Deterministik modelin savunuculari, somatik kok
hiicrelerin somatik mutasyonlar yoluyla doniisiimiiniin, kendini yenileme yeteneklerine sahip
tiimor hiicrelerinin ayr1 bir alt popiilasyonunu olusturdugunu varsayar; Bu hiicreler kanser kok
hiicreleri (KKH) olarak bilinir (Barker et al., 2007; Singh et al., 2004).

Deterministic Model Clonal Evolution Model Cellular Plasticity Model

i ()
l

Differentiated 778 A
Cell .

{

Differentiated
Cell

Primary Tumor Primary Tumor Primary Tumor

Sekil 2. Tiimor baslatma modelleri. Deterministik modelde (solda), KHK’ler hiyerarsik
yapimin tepesidir. Kendini yenileyebilen csc'lerin daha az tiimoérijenik farklilagmis hiicreler
drettigi varsayilmaktadir. Klonal evrim modelinde (ortada), timoér hiicrelerine normal
hiicrelere gore lireme avantajlar1 saglamak i¢cin mutasyonlar veya epigenetik modifikasyonlar
birikir. Hiicresel plastisite modeli (sagda), csc'lerin orijin hiicreleri olmadigini varsayar;
bunun yerine, plastisite, heterojen bir primer tiimorle sonuglanan KKH'ler veya farklilagsmis
hiicreler olabilen normal hiicrelerin bir 6zelligidir (Castaneda et al., 2022).

Onkojenlerdeki ve tiimor baskilayict genlerdeki mutasyonlar, kontrolsiiz ¢ogalmaya ve
hiicrelerin biliylimesine yol agar. Onkogenlerdeki mutasyonlarin sadece heterozigot olmasi
gerekir ve onkojenin bir kopyasindaki mutasyon doniisiim igin yeterlidir (Griffiths et al.,
2000). Onkojenlerin etkilerinin aksine, tiimor baskilayicilar kontrolsiiz ¢ogalmay1 dizginleme
islevi goriir; p53'i kodlayan gen, en iyi karakterize edilen tiimor baskilayici genlerden biridir
(Griffiths et al., 2000). P53, DNA hasar1 ilizerine stabilize edilir ve hasarli DNA'nin
replikasyonunu Onlemek i¢in hiicre dongiisii durmasina neden olur. P53 mutasyona
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ugradiginda, DNA hasar1 meydana geldiginde ne apoptoz ne de hiicre dongiisii durmasi
indiiklenir, bu da anormal hiicre dongiisii ilerlemesine ve kontrolsiiz ¢ogalmaya yol agar
(Griffiths et al., 2000). Dis stresin, besin eksikliklerinin ve oksijen eksikliklerinin, yerlesik bir
birincil timorden hiicrelerin goc¢iinii uyardig1 varsayilmistir. Bununla birlikte, HER2+ meme
kanserinde, son kanitlar, kanser hiicrelerinin, birincil timor elle tutulur hale gelmeden 6nce
bile yayildigini ve dolasimdaki kanser hiicrelerinin, tiimor biiyltimesinin ikincil bolgelerini
tohumlayabildigini gostermektedir (Harper et al., 2016).

2.Anjiyogenez

Kanser hiicrelerinin primer tiimorden diger bolgelere yayilmasinin ana yolu anjiyogenezdir
(Castaneda et al., 2022). Timorde yeni olusan kan damarlari hatali bigimlendirilmis,
hiperplastiktir, asir1 dallanma igerir ve oldukca gegirgen ve sizdiricidir, bu da tiimor
hiicrelerinin birincil bolgeden kagmasina izin verir (Fukumura & Jain, 2008; Weidner et al.,
1991). Primer tiimorlerde, besinlerin ve oksijenin optimal olmayan perfiizyonu vardir, bu da
timor iginde hipoksik ve asidik bolgelere ve yiiksek interstisyel basinca neden olur (Bao et
al., 2006; Shweiki et al., 1992; Zhong et al., 1999). Sizdiran vaskiilatiir ayrica bagisiklik
hiicrelerinin ~ diizglin ¢alismasin1  engeller ve sistemik kemoterapi alan hastalarda
kemoterapétik ilaglarin tiimore tasinmasini bozar (Maeda, 2001). Anjiyojenik anahtar
kapaliyken primer tiimorler kiiciik kalir ve lokalize olur. Anjiyojenik siireg, ilk tiimor
olusumundan aylar veya yillar sonra aktive edilebilir ve tiimor biiylimesinin yenilenmesine,
tiimor hiicrelerinin siirekli replikasyonuna ve kanser hiicrelerinin tiimorden ikincil bolgelere
yayilmasina yol agar (Bielenberg & Zetter, 2015; Carmeliet & Jain, 2000; Folkman, 2002;
Tonini et al., 2003). Vaskiiler endotel biiyiime faktorii-C (VEGF-C) veya Vaskiiler endotel
biiyiime faktori-D (VEGF-D)'nin asir1 ekspresyonu, kanser hiicresi yayilmasini meditasyon
yapan tiimorle iligkili lenfatik damarlarin biiyiimesini destekler (Mandriota et al., 2001). Bu
lenfatik damarlar, lenf diigiimlerinde bulunan kemokin ligand 21 (CCL21) yoluyla tiimére
dogru dendritik hiicreler toplayarak immiin baskilayici bir ortam yaratir (Karaman & Detmar,
2014).

3. Epitelyal-mezenkimal doniisiim

Anjiyogenez sirasinda, tiim kanser hiicreleri vaskiilatiire girme ve hayatta kalma yetenegine
sahip degildir. Basarili bir sekilde metastaz yapmak icin tiimor hiicrelerinin istilaci ve kok
hiicre benzeri 6zellikler kazanmasi gerekir (Hanahan & Weinberg, 2011). Kanser hiicreleri,
EMT'nin gelisim programini ele gegirerek bu siireci gerceklestirir (Cano et al., 2000; Mani et
al., 2007; Yang et al., 2004). EMT aktivasyonu, epitel hiicrelerinin apikal-bazal polaritelerini
ve hiicre-hiicre kavsaklarini kaybetmelerine ve mezenkimal hiicrelerin 6zellikleri olan istilact
ve goc kabiliyetleri kazanmalarina neden olur (Lamouille et al., 2014). Epitel durumundaki
hiicreler, sik1, yapisik ve bosluk kavsaklar1 yoluyla hiicre-hiicre etkilesimleri olusturur (Oka et
al., 1993; Tunggal et al., 2005). EMT uygulanan bir hiicre popiilasyonunda, ayni anda hem
epitelyal hem de mezenkimal belirtegleri eksprese eden hiicreler tespit edilir. Bu s6zde hibrit
E / M hiicreleri, E-kadherin ve N-kadherin aracili baglilik yoluyla hiicre-hiicre etkilesimleri
olusturabilir, ancak bu etkilesimler epitel durumundakinden onemli Olgiide daha zayiftir
(Mrozik et al., 2018a). Metastazin birincil itici gii¢leri olan daha mezenkimal 6zelliklere sahip
hiicreler, gé¢ii ve invazyonu kolaylastiran aktin ve vimentin iceren hiicre iskeletlerine sahiptir
(Lamouille et al., 2014).

EMT, Forkhead box protein 2 (FOXC2), Twist, Snail, Slug, Cinko parmak E-Kutu-baglama
homeobox 1/2 (ZEB1/2) ve Goosecoid dahil olmak iizere ¢oklu transkripsiyon faktorleri
tarafindan diizenlenir (Hollier et al., 2013; Mani et al., 2007; Taube et al., 2010; Vasaikar et
al., 2021; Yang et al., 2004). Bu transkripsiyon faktorleri, Norojenik lokus ¢entik homolog
proteini (NOTCH), Wingless and Int-1 (Wnt), glikojen sentaz kinaz-3 beta (GSK3p) ve
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Transforme edici biiytime faktor-beta nin (TGFp) aracilik ettigi yollar da dahil olmak {izere
cesitli sinyal yollarii aktive eder ve DNA replikasyonunu, bagisiklik tepkisini ve kanser
hiicrelerinin istilaci ve gdgmen yeteneklerini etkiler (Deshmukh et al., 2021; Kwon et al.,
2016; Puisieux et al., 2014; Werden et al., 2016; Zhang et al., 2016; Zheng & Kang, 2014).

EMP, hiicrelerin epitelyal ve mezenkimal durumlar arasinda doniisiim yapma yetenegi olarak
tanimlanir (Hanahan & Weinberg, 2011; Kroger et al., 2019). Bu plastisite, bir mezenkimal
durumun edinilmesinin gé¢ ve invazyon i¢in énemli oldugu, ancak metastatik tohumlamanin
mezenkimal-epitel gegisi (MET) olarak bilinen bir fenomende bir epitel fenotipine geri doniis
gerektirdigi icin kanser metastazi igin kritiktir (Fischer et al., 2015). EMP'li hiicrelerin mikro
ortamdaki degisikliklere uyum saglamak icin EMT'ye maruz kalabilecegi veya
karsilanabilecegi goriilmektedir (Alix-Panabiéres et al., 2017; Liu et al., 2014; Pastushenko et
al., 2018). EMP'li hiicrelerin, EMT spektrumunun her iki ucundaki hiicrelere gore daha
yiiksek tiimor baslatma ve metastatik potansiyele sahip oldugu da varsayilmaktadir (Alix-
Panabiéres et al., 2017; Soundararajan et al., 2015).

4. Invazyon

Primer tiimdr hiicrelerinin kan dolasimina girmesi, tek hiicreli yayilma veya toplu go¢ yoluyla
gerceklesebilir. Her invazyon tiiriinde yer alan hiicreler spesifik morfolojik 6zelliklere sahiptir
ve iki invazyon tiiriiniin molekiiler mekanizmalar1 farklidir (Yu et al., 2013). Hem tek hiicreli
yayllma hem de toplu gog¢, morfolojideki degisiklikleri ve go¢ yollarint olusturmak igin
dokunun yeniden sekillenmesini igerir (Krakhmal et al., 2015). Tek hiicreli yayilma bes adimi
igerir (Sek. 3). Birincisi, 6nde gelen bir ¢ikint1 olusturan hiicre iskeletinin polarizasyonudur.
Ikinci adim, hiicre yiizeyinde kiimeler olusturmak icin énde gelen ¢ikintinin hiicre dis1 matris
(ECM) ile hiicre i¢i mekanik sinyallemeye hiicre dis1 yapismayi birlestirmek ve kuvvet
iiretmektir. Ugiincii adim, ECM bilesenlerinin boliinmesiyle sonuglanan 6n kenarm
arkasindaki hiicre yiizeyi proteazlarinin aktivasyonudur. Dordiincii adimda, aktomiyozin
hiicre iskeleti yoluyla iiretilen gerilim, hiicresel kasilma ile sonuglanir. Son olarak, arka
kenarda yapigsma baglar1 kopar ve bu da kanser hiicrelerinin ileri hareketine neden olur (Chen
et al., 2014). Tek hiicreli yayilimin merkezinde, gocle ilgili streslerle basa gikabilen saglam
bir hiicre iskeleti bulunur. EMT sirasinda kazanilan mezenkimal ara filament vimentin, basing
ve kayma gerilmesine kars1 koruma saglayan elastik bir ag olusturarak gé¢men bir hiicrenin
strese kars1 direncini gii¢lendirir (Hu et al., 2019; Kidd et al., 2014; Mendez et al., 2014).
Niikleer membranla iligkili ara filament lamin ayrica mekanik strese karsi direng saglar.
Laminler hemen hemen tiim yetiskin memeli hiicrelerinde eksprese edilir ve invazyon
sirasinda niikleer pargcalanmay1 onler (Harada et al., 2014).

Sekil 3. Kanser ilerlemesi sirasinda invazyon tiirleri. Kanser hiicrelerinin primer tlimore
bitisik kan damarlarina girmesi, tek hiicreli yayilma (solda) veya toplu go¢ (sagda) yoluyla
gerceklesebilir. Tek hiicreli yayilma, cikintidan sonra mezenkimal 6zellikler kazanan
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uyarlanabilir tek hiicreleri igerir. Toplu gd¢iin ana invazyon tiirii olduguna inamiliyor. Toplu
gd¢ sirasinda, bir hiicre kiimesi bir kan damarina girer. On kenar mezenkimal 6zelliklere sahip
hiicreler igerir ve takip eden hiicreler epitel 6zelliklerine sahiptir (Castaneda et al., 2022).

Toplu gogte, yayilan hiicreler, E-kadherin, N-kadherin ve CD44 gibi adezyon molekiilleri ile
birbirine baglanir (Liu et al., 2019; Mrozik et al., 2018b; Padmanaban et al., 2019; Wolf et al.,
2020; Yang et al., 2019). Toplu gog, tek hiicreli yayilmaya gore daha yiiksek invazif ve
metastatik potansiyel ile sonuglanir (Aiello et al., 2018; Hegerfeldt et al., 2002). Toplu gog
sirasinda, lider hiicre ile takip¢i hiicreler arasinda gen ekspresyonu, morfolojisi ve
fonksiyonunda belirgin bir fark vardir (Sek. 3) (Tambe et al., 2011). Lider hiicreler, ECM'nin
yeniden sekillenmesinde Onemli bir rol oynar ve takip eden hiicrelerden daha yiiksek
konsantrasyonlarda harici sinyallere maruz kalir (Bianco et al., 2007; Janssens et al., 2010).
Lider hiicreler, kimyasal ve mekanik sinyalleri ileten ve hiicre iskeletinin yeniden
diizenlenmesine, yapisal yeniden diizenlenmesine ve hiicre kolektifinin morfolojik
polarizasyonuna yardimci olan integrin-f1 gibi integrinler yoluyla ECM ile temas eder
(Rarth, 2009). ECM vyeniden sekillenmesi, timdr hiicresi gogiliniin anahtaridir ve matrisin
birikmesi, matris liflerinin yeniden hizalanmas1 ve biiylime faktorlerinin lider hiicreler
tarafindan salgilanmasi, istilaya yardimci olan mekanik strese neden olur (Lintz et al., 2017).

5.Intravazasyon

iki tiir intravazasyon vardir: aktif ve pasif (Bockhorn et al., 2007). Pasif intravazasyonda ¢ogu
hiicre 6liir veya apoptoza ugrar (Bockhorn et al., 2007). Bu hiicrelerin, timdrlerin hipoksik
ortami ve sizdiran vaskiilatiirii nedeniyle azalan besin kaynagi nedeniyle dokiildiigline
inanilmaktadir (Bockhorn et al., 2007; Krzyszczyk et al., 2018). Aktif intravazasyon sirasinda
hiicreler, kemotaksis siireci boyunca besin ve biiylime faktorii gradyanlari boyunca bir kan
damarina dogru go¢ eder (Roussos et al., 2011). Bu hiicreler ECM'yi ve bazal membrani
sindirir ve aktif olarak bir kan damarina intravazasyon yapar (Bockhorn et al., 2007).
Dolasimda, bu kanser hiicreleri trombositlerle birleserek tiimor hiicrelerinin kesme kuvvetine
dayanmasini saglar (Follain et al., 2020; Strilic & Offermanns, 2017). Bu dolasimdaki tiimor
hiicreleri i¢gindeki EMT indiiksiyonu, ara filamentlerin bu saf kuvvete dayanacak sekilde
yeniden diizenlenmesine izin verir (Xin et al., 2020).

6. Ekstravazasyon

Metastatik lezyonlar olusturmak i¢in kanser hiicrelerinin, ikincil bdlgedeki endotel
hiicrelerine yapismayi, endotel bariyerinin modiilasyonunu ve altta yatan dokuya trans-
endotel gogiinii iceren zorlu ekstravazasyon siirecinden gegmesi gerekir (Wang et al., 2019).
Baskin ekstravazasyon sekli, tiimor hiicrelerinin iki endotel hiicresi arasinda gog¢ ettigi
paraseliiler goctiir (Wang et al., 2019). Bu islem sirasinda, selektinler, kadherinler ve
integrinler dahil olmak tizere bir¢ok ligand ve reseptor, tiimdr hiicresi ile endotel hiicreleri
arasindaki yapismaya katkida bulunur (Nieminen et al., 2006; Teo et al., 2012). Ek olarak,
ekstravazasyon, trombositler, Miyeloid tiirevli baskilayici hiicreler (MDSC) ve Timor-iliskili
makrofajlar (TAM) dahil olmak {izere tiimor hiicreleri ile kan hiicreleri arasindaki etkilesime
dayanir (Wang et al., 2019). Trombositler, Transforme edici biiyiime faktor-betal (TGFp1) ve
graniil tiirevli Adenozin trifosfat’t (ATP) serbest birakarak, endotel kavsaklarimi modiile
ederek ve tlimor hiicresi trans-endotel gbciinii tesvik ederek invazif bir mezenkimal fenotipi
indiikler (Labelle et al., 2011; Stanger & Kahn, 2013; Wang et al., 2019). Miyeloid hiicreler,
vaskiiler gecirgenligi artirmak i¢in Vaskiiler endotel biiyiime faktorii'nii (VEGF) de serbest
birakan ekiplerde Vaskiiler hiicre adezyon proteini 1 (VCAML) ve Vaskiiler adezyon protein
I'in (VAP1) yukar regiilasyonunu indiikler (Qian et al., 2009). Kanser hiicreleri ayrica
mezenkimal ozellikler kazandiktan sonra bazal yiizeylerinde invadopodia olustururlar; Bu
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yapilar ¢ikintili ve yapiskandir ve endotel bariyerini yikmak i¢in MMP-9 ve MMP-2 gibi
matris metaloproteinazlar serbest birakir (Jacob, 2015; Leong et al., 2014).

SONUC

Metastaz, birden ¢ok adimin sirali olarak tamamlanmasini gerektiren karmasik bir siirectir.
Tim adimlarin 6n kosulu, 6zel adaptasyonlar elde etmek icin bir hiicre alt kiimesinin
doniistiiriilmesidir. Bu alt popiilasyonlar, birincil tiimor icinde zaten mevcut olabilir veya
nesiller boyu mutasyonlardan sonra gelisebilir. intravazasyon verimsiz bir siirectir ve ¢ogu
tiimori birincil konumlariyla sinirlar. Bununla birlikte, bir kez intravaze edildiginde, timorler
dolasimda basarili bir sekilde hayatta kalir ve verimli bir sekilde damar digina ¢ikar. Kanser
hiicrelerinin nerede metastaz yaptigi, kemokinler, sitokinler ve biiylime faktorlerini igeren
spesifik mekanizmalarin yan1 sira spesifik olmayan dolagim modelleri ve kilcal yakalama ile
belirlenir. Bu, bazi onkojenlerin tiimor hiicrelerine yalnizca istilact 6zellikler kazandirmakla
kalmay1p ayn1 zamanda kendi kendini yenileme potansiyellerini artirma olasiligin1 da artirir.
Bu tiir yeteneklerin, yayilmig bir tiimdr hiicresinin kendini kurmasi ve metastaz olarak
biliyiimesi i¢in ¢ok 6nemli olmasi muhtemeldir. Metastatik kaskadin anlasilmasindaki daha
fazla ilerleme siiphesiz bize metastazi engellemek i¢in klinik olarak ilgili ipuglart sunacaktir.
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INTRODUCTION

Hodgkin lymphoma (HL), formerly called Hodgkin's disease, is a rare monoclonal
lymphoid hematologic malignancy with high cure rates [1]. As a result of the studies, this
disease has been divided into two different subgroups: Classical Hodgkin lymphoma (cHL)
and nodular lymphocyte-predominant Hodgkin lymphoma (NLP-HL). The current gold
standard for advanced stage risk stratification in HL is the International Prognostic Score
(IPS) [2]. Despite the existence of standard risk classification systems and effective treatment
approaches, 34% to 37% of advanced stage HLs relapse or progress [3]. Therefore, for the
sake of prognosis and early prediction of the stage, it is necessary to develop new easily
usable parameters. Many studies have been conducted with the goal of determining the
prognosis and estimation of the stage of this type of lymphoma consisting of different
morphological features. In summary, from studies on tumor microenvironment and host
immunity, it can be said that changes in lymphocyte ratio and subtypes constitute a new
research subject. At this point, absolute monocyte count (AMC), absolute lymphocyte count
(ALC) are shown as prognostic factors [4—6]. Similarly, we see that the developed parameters
such as neutrophil-lymphocyte ratio are also used in determining prognosis [7]. Main aim in

present study was to show the relationship between initial lymphocyte count and stage
and to examine their effects on prognosis. The initial lymphocyte count which is proven in
advanced stage patients, could be an important factor in terms of showing the prognosis also
in the early stage.

Material and method

In this study, 190 patients diagnosed with HL between January 2010 and September 2020
were included. HL subtypes (NSHL, MCHL, LDHL, LRHL, NLP-HL), diagnosis stages,
presence of bulky or mediastinal mass, lymphadenopathy areas (cervical, thoracic, abdomen,
pelvis), as well as demographic data of patients such as age and gender were recorded. It was
aimed to obtain a cut-off in the statistical analysis performed in order to reveal the
relationship between lymphocyte level and stage, which is the main hypothesis of the study.

Results

Of the 190 patients evaluated, 77 were female (40,5%), and 113 were male (59,5%). When

evaluated, in terms of histological subtype, it was seen that 133 patients (70%) were

diagnosed with NSHL. When mortality and affecting factors were examined, it was seen that

only high leukocyte count at initial diagnosis and advanced age were associated with
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mortality. To obtain a cut-off in terms of lymphocyte level and stage relationship, which is the
hypothesis of our study; a value of 2380 / mm?® and below was found to be associated with
stage 3-4 disease with a sensitivity of 86,44% and a specificity of 33,3% (AUC: 0,613 (0,539-
0,682), p <0,007)

Discussion

The histological distinguishing feature of cHL is that Reed Sternberg cells form
approximately 2% of the environment alongside the other tumor microenvironment. Studies
have shown that the background known as the tumor microenvironment has a significant
effect on prognosis [8]. Tumor-infiltrating lymphocytes and tumor-infiltrating macrophages
are reported to be prognostic factors for survival in patients [8-10]. It has long been known
that the initial lymphocyte count has a prognostic role in cHL, and lymphopenia (<600 cells /
mm3 or <8% of leukocytes) is also associated with adverse survival outcome [5, 9]. In this
study, it was aimed to reveal the factors affecting prognosis, response and progression in the
Hodgkin group and create a new field in terms of scoring at the time of diagnosis by revealing
the relationship between lymphocyte count at the time of diagnosis and stage.

The current approach to HL should be a personalized treatment. Many patients with HL can
be treated with standard therapy and therefore they are at risk of potential long-term
complications. The factors that determine patients with a low or high risk of relapse will
therefore be most useful in optimising treatment based on the patient's expected clinical
outcome to avoid over-treatment of some patients and under-treatment of others. Prognostic
factors for early-stage HL have been identified and include the presence of a large mediastinal
mass, an increased sedimentation rate, involvement of multiple nodal sites, extranodal
involvement, age of 50 years, or massive splenic disease [11]. A different prognostic scoring
system has been developed for advanced stage HL by the International Prognostic Factor
Project [2]. As a result of this study, seven variables were defined: being over 45 years of age,

presence of stage IV disease, being male , leukocyte count > 15,000, lymphocyte count <600,
albumin <4,0 g / dL and hemoglobin <10,5 g / dL . The 5-year PFS is 42% in patients with
five or more factors, while the 5-year PFS is 84% in patients without negative prognostic
factors.

Keywords: Hodgkin lymphoma, lymphocyte, stage, prognosis
References

1. Amraee, A., Evazi, M. R., Shakeri, M., Roozbeh, N., Ghazanfarpour, M., Ghorbani,
M., Ansari, J., & Darvish, L. (2019). Efficacy of nivolumab as checkpoint inhibitor
drug on survival rate of patients with relapsed/refractory classical Hodgkin lymphoma:
a meta-analysis of prospective clinical study. Clinical & translational oncology :
official publication of the Federation of Spanish Oncology Societies and of the
National Cancer Institute of Mexico, 21(8), 1093-1103.

2. Hasenclever, D., & Diehl, V. (1998). A prognostic score for advanced Hodgkin's
disease. International Prognostic Factors Project on Advanced Hodgkin's Disease. The
New England journal of medicine, 339(21), 1506-1514.

42
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

3. Koh, Y. W., Kang, H. J., Park, C., Yoon, D. H., Kim, S., Suh, C., Kim, J. E., Kim, C.
W., & Huh, J. (2012). Prognostic significance of the ratio of absolute neutrophil count
to absolute lymphocyte count in classic Hodgkin lymphoma. American journal of
clinical pathology, 138(6), 846-854.

4. Seshadri, T., Pintilie, M., Keating, A., Crump, M., & Kuruvilla, J. (2008). The
relationship between absolute lymphocyte count with PFS in patients with Hodgkin's
lymphoma undergoing autologous hematopoietic cell transplant. Bone marrow
transplantation, 42(1), 29-34.

5. Tadmor, T., Bari, A., Marcheselli, L., Sacchi, S., Aviv, A., Baldini, L., Gobbi, P. G.,
Pozzi, S., Ferri, P., Cox, M. C., Cascavilla, N., lannitto, E., Federico, M., & Polliack,
A. (2015). Absolute Monocyte Count and Lymphocyte-Monocyte Ratio Predict
Outcome in Nodular Sclerosis Hodgkin Lymphoma: Evaluation Based on Data From
1450 Patients. Mayo Clinic proceedings, 90(6), 756—764.

6. Quail, D. F.,, & Joyce, J. A. (2013). Microenvironmental regulation of tumor
progression and metastasis. Nature medicine, 19(11), 1423-1437.

7. Troppan, K., Deutsch, A., Gerger, A., Stojakovic, T., Beham-Schmid, C., Wenzl, K.,
Neumeister, P., & Pichler, M. (2014). The derived neutrophil to lymphocyte ratio is an
independent prognostic factor in patients with diffuse large B-cell lymphoma. British
journal of cancer, 110(2), 369-374.

8. Steidl, C., Lee, T., Shah, S. P., Farinha, P., Han, G., Nayar, T., Delaney, A., Jones, S.
J., Igbal, J., Weisenburger, D. D., Bast, M. A., Rosenwald, A., Muller-Hermelink, H.
K., Rimsza, L. M., Campo, E., Delabie, J., Braziel, R. M., Cook, J. R., Tubbs, R. R.,
Jaffe, E. S., ... Gascoyne, R. D. (2010). Tumor-associated macrophages and survival
in classic Hodgkin's lymphoma. The New England journal of medicine, 362(10), 875—
885.

9. Schreck, S., Friebel, D., Buettner, M., Distel, L., Grabenbauer, G., Young, L. S., &
Niedobitek, G. (2009). Prognostic impact of tumour-infiltrating Th2 and regulatory T
cells in classical Hodgkin lymphoma. Hematological oncology, 27(1), 31-39.

10. Koh, Y. W., Kang, H. J., Park, C., Yoon, D. H., Kim, S., Suh, C., Kim, J. E., Kim, C.
W., & Huh, J. (2012). Prognostic significance of the ratio of absolute neutrophil count
to absolute lymphocyte count in classic Hodgkin lymphoma. American journal of
clinical pathology, 138(6), 846—854.

11. Ansell S. M. (2020). Hodgkin lymphoma: A 2020 update on diagnosis, risk-
stratification, and management. American journal of hematology, 95(8), 978-989.

43
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

COMPARATIVE ANALYSIS OF NEW OPPORTUNITES FOR
PHARMACOTHERAPY OF NON-SPECIFIC

ULCERATIVE COLITS AND WAYS TO IMPROVE ITS PERFORMANCE
EVALUATION
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ABSTRACT

The aim of our study was to improve outcomes by improving complex therapy in patients
with non-specific ulcerative colitis.

Materials and methods: From 2008 to 2022, there were 261 patients diagnosed with
non-specific ulcerative colitis under our control, of whom 171 were women and 90 were men.
The age of the patients ranged from 16 to 68. 58 patients had total colitis, 84 patients had left-
sided lesions, 119 patients had proctitis and proctosigmoiditis. In the complex treatment of
these patients, anti-inflammatory drugs - aminosalicylates - sulfasalazine or salofalk,
corticosteroids; immunodepressants were used. Salofalk was used as a suppository during
proctitis, as a microenema in left-sided lesions, and in general form as a tablet. Metipred was
used during complex therapy as a corticosteroid. Hydrocortisone is prescribed in the form of
rectal drops or microenemas in the case of distal localized lesions and I-11 degree lesions. 6-
mercaptopurine and azathioprine were mainly used in the complex therapy of
immunodepressants. Elimination of the acute phase and remission was achieved in the
majority of patients who received this treatment regimen. In 11 patients with left-sided
ulcerative colitis, emergency surgery, subtotal resection of the colon and colostomy were
performed due to perforation of the large intestine. From 6 months to 2 years after surgery,
the preserved part of the large intestine was rehabilitated with candles and microenemas,
topical mesalazine, metronidazole, and hormones such as intestinal antiseptics. Then, in the
second stage of the operation, an operation to restore intestinal permeability was performed
with the cancellation of the colostomy. Acute toxic dilatation was observed in 13 patients with
left-sided ulcerative colitis. In 7 patients with toxic dilatation, the condition was stabilized
with conservative therapy, and in the other 6 patients, because conservative therapy did not
work, surgery was performed - subtotal resection of the large intestine, ileostomy was
performed. Hormones, local mesalazine, metronidazole, suppositories and intestinal
antiseptics in the form of microenemas were injected into the preserved part of the large
intestine in these patients between 6 months and 2 years after the operation. Then, in the
second stage of the operation, an operation to restore intestinal permeability was performed
by canceling the ileostomy. In 6 patients with total colitis, conservative treatment did not
work, stools were bloody and mucous 14-16 times a day, the disease was aggravated by
pseudopolyposis, radical surgery was performed. From 6 months to 2 years postoperatively,
patients were treated conservatively, mainly with hydrocortisone as rectal drops and
microenemas, according to the above effect. As a result, the process in the rectum was
completely canceled and the patients underwent an operation to restore intestinal permeability
by closing the ileostomy. Against the background of treatment, favorable results were
obtained in 100% of patients with proctitis.

44

March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

Conclusion: According to our observations, complex therapy with anti-inflammatory
aminosalicylates sulfosalazine or salofalk, corticosteroids and immunodepressants in patients
with non-specific ulcerative colitis was a favorable method that led to rapid activation of
patients, quick elimination of the acute period, early discharge from the hospital and a
significant reduction of relapses, complications and during the surgery performed on time
allows patients to get a positive result. Positive results are achieved in 70-80% of cases after
the operation. Annual preventive examination is recommended.

Key words: ulcerative colitis, toxic dilatation, surgical treatment
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USE OF OILSEEDS BY-PRODUCTS IN AQUA-FEEDS

Dr. Syed Makhdoom Hussain

Fish Nutrition Laboratory, Department of Zoology, Government College University,

Faisalabad.

ABSTRACT

In the current talk will discuss about the use of conventional and non-conventional plant by-
products in aqua-feeds to promote the sustainable production of multiple fish species in
aquaculture. The development of sustainable protein sources to substitute fish meal in aqua-
feeds is critical to the continued growth and intensification of aquaculture productivity. Fish
feed plays an important role in the growth of the aquaculture industry. Fishmeal (FM) has
been employed as the principal protein element in aquaculture because of its beneficial
essential amino acids, high digestibility, and palatability. Fishmeal prices are expected to rise
by 20% between now and 2030 because of rising demand and increased output. This requires
the search for better FM alternatives for long term aqua-feed production. In this light, much
efforts have been conducted to seek the sustainable supplies of protein sources to substitute
FM. Good nutrition in production systems is essential to economically produce a healthy, high
product the first consideration for formulation of feed is the quality of the feed ingredients.
Use of plant protein source in the feed industry has been in practice for various advantages
such as sustainability, availability, cost effectiveness etc. Because of their high protein
content, excellent amino acid profile, low cost, and year-round availability, they are
commonly utilized as a cost-effective alternative to high-quality fish meal in diets for many
aquaculture fish species. Moringa oleifera leaf meal, Moringa oleifera seed meal, Canola
meal, Sunflower meal, and Cottonseed meal have all been studied extensively. Different
supplements, such as enzymes, probiotics, organic acids, and Nano-particles, are also given to
fish meals in addition to plant by-products. All of these factors help fish species enhance their
growth, nutrient digestibility, and body composition.

Keywords: plant by-products, replacement, feed formulation, cost effective, environment
friendly
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ABSTRACT

Wastewater from Challawa industrial area were used for irrigation purpose, red pepper were
sample and used to determine the presence of heavy metal content and their concentrations in
the sample. The sample were collected and prepared using standard analytical procedures.
The concentration of red pepper was determined using atomic absorption Spectroscopy
(AAS). The mean concentration ug/g obtained from the analysis was found to be pb 12.82, Cd
2.02, Cu 2.99, Zn 3.67 and Cr 7.96. The results indicated that significant amount of Pb, Cd
and Cr are beyond permissible limit whereas Cu and Zn concentration are within the
permissible limit. There is health risk in taking excess amount of those heavy metals in
higher concentration above permissible limit.

Keywords: Red pepper, AAS, Heavy metal, Waste water, Permissible limit.
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Jyoti Sinha
Vinod Kumar

Department of Pharmacy, School of health Sciences, Sushant University, Grurugram Sec 55,
Haryana, India;

Corresponding Author: Dr Vinod Kumar, Department of Pharmacy, School of Health
Sciences, Sushant University, Grurugram Sec 55, Haryana, India;

ABSTRACT

Now a days, human race suffer from number of health problems like respiratory obstruction,
arthritis, heart disease, stroke, diabetes etc. and the major cause of all diseases is the poor diet,
lack of exercise and formation of free radical etc. However by improving the life style can
easily get rid from majority of diseases for example use of antioxidant in diet can easily avoid
the formation of free radicals and Reactive oxygen species (ROS) that are able to bind with
almost all cell/tissue, causing damage that result in various degenerative diseases. Scientific
study revealed that the plant are the rich source of antioxidants and human race used plants
since time immemorial to treat illness. Eulaliopsis binata (sabai grass or Chinese alpine rush),
is a perennial plant belonging to the grass family that is grown in many Asian countries and
most commonly used to make rope, feeder material for plants etc in India, but apart from this
it also possess the antimicrobial, anti-inflammatory and wound healing activities. For its
better pharmacological effect homogeneous, semi-solid or viscous preparations that possess a
relatively fluid consistency and are intended for external application to the skin. Research
stated that the topical preparation gain attention of researchers, from the past few decades. In
this study we prepared the cream of aqueous extract from the leaf of Eulaliopsis binata and

evaluate its different analyzing parameters.

Key Words: Eulaliopsis binate, Topical preparation, Cream, Antimicrobial, Antioxidants
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NOVEL CRYOPROTECTANTS AND THEIR EFFECTS ON DECREASING
GLYCEROL CONCENTRATION DURING CRYOPRESEVVATION
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Urmia University, Faculty of Veterinary Medicine, Department of Theriogenology and
Obstetrics, Urmia, Iran.
ORCID NO: http://orchid.org/0000-0003-1968-9453
ABSTRACT

Cryoprotectants are extensive supplements that added on extender to reduce ice-crystal
formation during freeze-thawing process. In the field of theriogenology and obstetrics, we
cryopreserve the sperm to control transmission of various bacterial or viral micro-organisms.
On the other hand, cryopreservation is useful to store and transfer high-producer genes in
farm animals. Two type of cryoprotectants use in extender including non-permeating and
permeating. Permeating cryoprotectants entering the sperm and replacing with intracellular
water and thus cellular dehydration occur. Polyethylene glycol, glycerol and DMSO are kind
of permeating cryoprotectants that use extremely on sperm cryopreservation in both human
and animals. Second type of cryoprotectants are permeating cryoprotectants such as
polysaccharides, polyaminoacids and disaccharides that reduce the freezing temperature of
extender and thus reduce extracellular ice formation. Novel cryoprotectants that use in field of
sperm cryopreservation are carboxymethyl cellulose, trehalose, platelet-rich plasma,
polyvinylpyrrolidone and cyclodextrins. Recent studies demonstrated that adding variable
concentration of novel cryoprotectants on extender can reduce DNA fragmentation index
(DFI), reactive oxygen species (ROS). Furthermore, plasma membrane integrity (PMI) and
sperm parameters significantly enhance with adding these novel cryoprotectants. Moreover,
some investigations showed that with adding different cryoprotectants before freeze-thawing
process in extender simultaneously with glycerol, we can manipulate on exact concentration
of glycerol that proved previously on studies. Glycerol have adverse effect on sperm during
cryopreservation of sperm and can damage on sperm during freeze-thawing process that
named croyoinjury. Some studies proved that when other supplements as carboxymethyl
cellulose and trehalose added on extender, we can reduce the concentration of glycerol on
extender and replace it with novel non-permeating cryoprotectants. Reduction of glycerol
concentration from 6% to 4%(v/v) is suitable for sperm and enhance all sperm parameters
such as progressive motility, viability and etc.

keywords: Cryoprotectants, cryodamage, extender, sperm.
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AHHOTANIUA

B cBsi3u ¢ pa3BUTHEM MAIIMHOCTPOCHUS MOTPEOHOCTh B aHTHOKUCIHUTEIHHBIX MPHUCAJKAX K
TOIUTMBAM PACTET W3 ToJia B TOJ, 3TO CBS3aHO C TEM, YTO MPH HEMOJHOM CrOpaHUH TOILTUB B
MOTOpax M JABUTATENSAX B MPOIECCE MX IKCIUTyaTAllMH yXyAmaeTcss KOdPGUITUIHT TOJIE3HOTO
JEHCTBHS, YTO MPHUBOJUT K OOpa30BaHHUIO OCAJKOB, 3a0MBAIONIMX TOIUIMBHBIE (DUIBTPHI U

(bopCyHKHU JBHUTATETICH.
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ABTOpH HaHHOﬁ pa6OTBI IMPEAIIOXKUIA HOBOC COCIUHCHHUC TUAPOKCUMCTUII-II-
TOJ'I}’OJ'ICYJ'II)(bOHaMI/I]I B KadeCTBE aHTHOKHCIHUTEILHOM npucaak K AWU3CIIbHBIM TOILIMBAM,

dhopMy b

CHs

SO,NHCH,0H

CoenvHeHHE TONMYYEHO B3aUMOJEHCTBUEM M-TodyoscyinbpoHamuga ¢ mapagopmoMm B
LIETIOYHOM CpeJie MO HIKECIIENYIOIIEH CXeMe:

CH, CHs

KOH
+ CH,0—>

SO,NH, SO,NHCH,OH

HccnenoBanne aHTHOKHUCIUTENBHBIX CBOMCTB, NPOBOJWINCH B CPAaBHEHUU W3BECTHOM
AHTHOKHCIUTEIBHON MPUCATKU MOHOJI, ()OPMYJIIBIL:

OH

(CH3)sC C(CH3)3

CHj3

PC3YJIBT3,TLI HUCCICO0OBaHUs IMOKa3alkd, 4YTO aHTHOKUCIUTCIIbHBIC CBOMCTBaA THUAPOKCUMCTHII-TI-
TOJ'IYOJ'ICYJ'IB(bOHaMI/II[a 3HAUUTCIIbHO IIPEBOCXOJIAT AHTHUOKHCIUTCIIBHBIC CBOMCTBa HMOHOJIA.
OTO MOXHO OOBICHHTL HAJIUYHEM B CUHTC3UPOBAHHOM COCIUHCHUU THUAPOKCUIIBHBIX,
AMUJIHBIX U apOMATUYCCKUX TI'PYIIII.

I'uapokcuMeTHI-N-ToNyoACy b(poHaMHU  MOXET OBITh  PEKOMEHJIOBaH B  KauecTBe
AHTHOKHCIIUTEIIBHON IPUCAAKHU K AU3EIIBHBIM TOIUIMBAM.

KiawueBble C¢JI0Ba: aHTHOKHUCIUTCIBLHEIC MpUcCaaKu, TOJI}’OJICYJIB(bOHaMI/II[, JAN3CIIBHOC
TOIIIIMBO
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ABSTRACT

In connection with the development of the engineering industry, the demand for antioxidant
additives to fuels is growing from year to year, this is due to the fact that with incomplete
combustion of fuels in motors and engines during their operation, the efficiency deteriorates,
which leads to the formation of precipitation that clogs the fuel filters and nozzles of engines.

The authors of this work proposed a new compound, hydroxymethyl-p-toluenesulfonamide,
as an antioxidant additive to diesel fuels, with the formula:

CH,

SO,NHCH,0H

The compound was obtained by the interaction of p-toluenesulfonamide with paraform in an
alkaline medium according to the following scheme:

KOH
+ CH,0—>

SO,NH, SO,NHCH,OH

The study of antioxidant properties was carried out by comparing the known antioxidant
additive ionol, formula:

OH

(CH3)sC C(CHs)s

CHj3

The results of the study showed that the antioxidant properties of hydroxymethyl-p-
toluenesulfonamide are much superior to the antioxidant properties of ionol. This can be
explained by the presence of hydroxyl, amide, and aromatic groups in the synthesized
compound.

Hydroxymethyl-p-toluenesulfonamide can be recommended as an antioxidant additive for
fuels.

Keywords: antioxidant additives, toluenesulfonamides, diesel fuel
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DETERMINATION OF THE INFLUENCE OF STRUCTURE, SIZE OF WORKING
NESTS AND THEIR FORAGING ON THE DEVELOPMENT OF FIELD MOUSE IN
SOWN AREAS

OKIN SAHOLORIND® ISLOK YUVALARIN QURLUSUNUN, OLCULSRININ,
ONLARIN QIDA YIGIMININ COL SICANLARININ INKISAFINA TOSIRININ
MUSYYON EDILMOSI

OITPEJIEJIEHUE BJIMSIHUSI CTPOEHMS, PASMEPOB PABOUYMX IHE3/] U X
KOPMOBOI'O CEOPA HA PA3BUTHE ITOJIEBOV MBI HA ITIOCEBHBIX
TUTOLIAJSIX

Associate Professor Allakhverdiyev Elkhan Rajaf
Azerbaijan State Agrarian University

D. student, Abbasova Nahida Shavaat
Azerbaijan State Agrarian University

XULASO

Koand tasarriifat bitkilarina daha ¢ox zarar vuran zararvericilordan biri do gomiricilorin asas
niimayondalorindan olan adi ¢6l sicanidir (Misrotus socialis pall). Azorbaycan faunasinin
torkibinds 8 fasilo va 19 cinsa daxil olan 37 nov gomirici yayilmigdir. Col si¢anlarina qgarsi
miibarizos todbirlorinin hazirlanmasinda iglok yuvalarin qurulusunun, dlgiilarinin, onlarin
saymnin oyranilmasinin boyiik shamiyyati vardir. Magalods bunlarla yanasi yuvalarda qida

yigiminin va digar gostaricilorin ¢6l siganlarinin inkisafina tosiri sorh edilmisdir.

Ik dofs olarag Azorbaycanin Mil-Qarabag bolgasindo 2021-2022-ci illordo  miixtolif
okin saholarinds ¢l siganlarinin inkisafina tasir edon amillordan asili olaraq yuvalarin dlgtilari
(eni va hiindirliiyii) vo yuvalarda toplanmis yem ehtiyyatinin mithiim ohoamiyyatinin olmasi
miioyyon edilmisdir. Eyni zamanda todqiqatlar zamani ¢61 sicanlariin yuvalarinin darinliyi
ilin movsiimlari tizra doyismasido miioyyan edilmisdir.

Miisahidslordon va dlgmoalardon molum olur ki, ¢61 siganlarinin yuvalarinin doarinliyi
miixtalif olur. On dayaz yuvalarin dorinliyi 5-10 sm-o gador, bugda, arpa okin sahalorinds
sumlamadan asili olaraq 20-25 sm, nadir hallarda iso daha dorin olmusdur.

Tadqigatlar zamani iglok yuvalarin eni va hiindiirliiklorin nisbaton boyiik olmasi hamin
yuvalarda daha ¢ox miqdarda yem ehtiyyatinin olmasina tosadiif edilmisdir. Qeyid etmok
lazimdir ki, islok yuvalarin dlgiilarinin doyismasina miivafiq olaraq daha ¢ox yem ehtiyyatina
asason payiz movsiimiindo rast golinmisdir. Beloki,taxil akinlorinds payizda islok yuvalarda
yem ehtiyyatinin miqdar1 236,3-250,4 gram, yonca saholorinds 241,3-258,4 qram, meyva Vo
tiziimliiklords iso daha ¢ox 243,2-264,3 grama barabor olmusdur.
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Todgigatlardan belo naticoys golmok miimkiindiir ki, islok yuvalarin olgiilarinin
boyiiklityii ¢61 siganlarinin bu yuvalarda xiisusiilo do meyvo va tiziiziimliiklords tosadiif edilon
islok yuvalada daha ¢ox miqdarda yem ehtiyyatinin toplanmalari {igiin alverigli olmusdur. Bu
iSo islok yuvalarin olgiilorinin boytikliyii vo yuvalarda yem ehtiyyatinin bollugunun ¢6l
sicanlarinin bu yuvalarda artib ¢oxalmalari tigilin alverisli soraitin olmasi zaruriyyatini yaradir.

Acgar sozlar: okin sahslori, ¢6l si¢anlari, yuvalarin qurulusu, gomiricilor

ABCTPAKTHBIN

[ToneBass mpimb (Misrotus socialis pall), onuH U3 OCHOBHBIX MPEICTAaBUTENEH TPHI3YHOB,
SABIISICTCS. OJHUM M3 BpEAUTENICH, HAHOCAIINX HAHOONbIINN yIepO ceabCKOX03SHCTBEHHBIM
KyabTypaMm. JKuBoTHBIM Mup  A3sepOaiipkaHa BkiouaeT 37  BHIOB  IPHI3YHOB,
NMpUHAJIeKAIUX K 8 cemeiicTBaM U 19 poaam. M3ydyeHnue cTpoeHusi, pa3MepoB U KOJIUYECTBA
(yHKIIMOHATBHBIX THE3J HMEeT OOINbIIOe 3HAUYEHHWE MPH TMOJATOTOBKE MEPOINPHITHH IO
60opp0e ¢ mojeBbIMH MblaMu. Kpome HHX, B CTaTbe ONKCAHO BIMAHUE cOOpa MUIIM B

THE31aX U APYTrux rmokasaTelieil Ha Pa3BUTHE MTOJICBBIX MBIIIIEH.

Briepsreie B Munb-Kapabaxckom paiione AszepOaiimxana B 2021-2022 rogax ObLio
YCTaHOBIJIEHO, YTO pa3Mepsl THe3[ (IIUpUHA M BBHICOTA) U COOPAHHBIM B THE31aX KOPMOBOMN
3armac MMEIOT 3HAYeHHWE B 3aBUCHUMOCTH OT (PaKTOPOB, BIUSIOMIMX HA Pa3BUTHE TOJEBBIX
MblIIed. B To ke BpeMsi B XO/e MCCIIeIOBaHUI YCTaHOBJICHO, YTO TIIyOWHA THE3J IMOJIEBBIX
MBIIIEH U3MEHSETCS B 3aBUCUMOCTH OT BPEMEHH T0/1a.

W3 HaOmomeHW ¥ W3MEPEHHMH M3BECTHO, YTO TJIyOHMHA THE3]] IOJIEBBIX MBbIIICH
HeoquHakoBa. [nmyOmHa cambIX Menkux THe3n Obita mo 5-10 cm, 20-25 cm Obuta B
3aBUCHMOCTH OT BCHAIIKH Ha MIIEHUYHOM M STYMEHHOM MOJISIX, PEIKO OBIBAO U ITy0Ke.

B xone uccnemoBaHmii OBIJIO BBISBIEHO, YTO OTHOCHTENBHO OOJbIIas IIUPUHA U
BBICOTa PabOYMX THE3] COBMAAAIM C HAIMYMEM B HHUX OONbIIMX 3amacoB kopma. Ciemyer
OTMETHTb, YTO U3MEHEHHS Pa3MEpOB pabOUYMX THE3[ ObLIHM OOHAPYKEHBI B OCEHHHH CE30H B
3aBUCHMOCTH OT KOPMOBOHW 0a3bl. Tak, KOJTMYECTBO KOPMOBBIX 3allacoB B pabouMX THe3Iax
OCEHBI0 Ha 3E€PHOBBIX KYJbTypax coctaBuiio 236,3-250,4 rpamma, Ha TMOJSX JIIOIEPHBI -
241,3-258,4 rpamMa, a Ha TUIOZIOBBIX M BUHOTpATHUKAX - 243,2-264,3 rpamma.

W3 wuccnenoBaHWil MOXHO CJA€NaTh BBIBOJA, 4YTO pa3Mmep pabouux THe3[ Obul
OJaronpUATHBIM IJIS1 TOTO, YTOOBI MOJIEBBIE MBIIITH COOMPAIH B ATUX T'HE3/1ax OOJIbIIe 3a11acoB
MUIIN, 0COOEHHO B pabOYMX THE3/1aX, 0OHAPYKEHHBIX BO ()PYKTOBBIX M BUHOTPAIHBIX Ca/iaX.
DTO MPUBOAMT K ONArONPHSTHBIM YCIOBHSAM JUIS POCTA M Pa3MHOXKEHUS TIOJIEBBIX MBIIIEH B
9THX THE3/axX M3-3a OOJBIINX pa3MepoB pabouuX THE3 M OOMINH KOPMOBOM 0a3bl B THE3/1aX.

KuroueBrblie c10Ba: MOCEBHBIE IIOMIAM, TIOJIEBBIE MBIIIH, YCTPONCTBO THE3, IPHI3YHBI.
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ABSTRACT

The field mouse (Misrotus socialis pall), one of the main representatives of rodents, is one of
the most damaging pests to crops. The animal world of Azerbaijan includes 37 species of
rodents belonging to 8 families and 19 genera. The study of the structure, size and number of
functional nests is very important for the preparation of measures to control field mice. In
addition to these, the paper describes the effect of nest collection and other indicators on the
development of field mice.

For the first time in the Mil-Karabakh region of Azerbaijan in 2021-2022, the size of
nests (width and height) and the amount of food collected in the nests were found to be
relevant to the factors influencing the development of field mice. At the same time, studies
have found that the depth of field mouse nests varies with the time of year.

From observations and measurements, we know that the depth of field mouse nests
varies. The depth of the shallowest nests was up to 5-10 cm, 20-25 cm depending on
ploughing in wheat and barley fields, rarely deeper.

Studies showed that the relatively large width and height of the working nests
coincided with the presence of large fodder reserves in the nests. It should be noted that
variation in working nest size was found during the autumn season depending on the food
availability. For example, the number of forage nests in autumn in grain crops was 236.3-
250.4 grams, in alfalfa fields, 241.3-258.4 grams, and in fruit and vineyards, 243.2-264.3
grams.

We may conclude from the research that the size of the worker nests was favourable
for field mice to collect more food reserves in these nests, especially in the worker nests found
in orchards and vineyards. This leads to favourable conditions for the growth and
reproduction of field mice in these nests due to the large size of the working nests and the
abundance of food in the nests.

Key words: sowing area, field mouse, nesting, rodents.
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ABSTRACT

The study was carried out to contribute forestry practices in an afforestation area established
by gradoni terracing of Taurus cedar also called Cedar of Lebanon (Cedrus libani A.Rich.),
Anatolian black pine [Pinus nigra Arnold. subsp. pallasiana (Lamb.) Holmboe] and Crimean
juniper (Juniperus excelsa M. Bieb. excelsa) in southern part of Turkiye in 2007. The species
C. libani (0.4 million ha), P. nigra (4.3) and J. excelsa (1.5) occupy at 6.2 million ha which of
26.8% total forest area of Turkiye. However, 42% of total forest area of Turkiye is
unproductive or also called degraded forest. It was 25% in C. libani, 33% in P. nigra and 73%
in J. excelsa. Afforestation practices included many stages is main tool in conversion of
degraded forest to productive forest.

Tree height and diameter at base were measured in thirty individuals chosen randomly in each
species at end of growth period of 2022. The species were compared by linear model of
analysis of variance for the characteristics. Tree height and diameter at base were related by
correlation analysis for each species.

Anatolian black pine had the highest diameter at base (11.96 cm), while tree height was the
highest in Taurus cedar (3.55 m). There were also large differences among individuals within
species for the characteristics. Individual tree heights were ranged from 1.95 m to 5.50 m in
C. libani, from 1.87 to 4.05 in P. nigra, from 1.85 to 3.24 in J. excels, while, diameter at base
varied between 1.95 and 5.20 cm in C. libani, between 7.50 and 15.38 cm in P. nigra, and
between 6.08 and 11.38 cm in J. excels for individual trees.
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Species showed significant (p<0.01) differences for tree height and diameter at base according
to results of analysis of variance. There were positive and significant (p<0.05) relations
between the characteristics in all the species. According to results of correlation analysis
phenotypic correlation coefficients (r,) were 0.919 in C. libani, 0.618 in P. nigra and 0.507 in
J. excels.

Results of the study were discussed based on plantation forestry and other forestry practices in
the species.

Keywords: Growth, Plantation, Silviculture, Seedling, Variation.
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ABSTRACT

Taurus cedar (Cedrus libani A. Rich.) is a key species used in Turkish plantation forestry
widely. Soil treatment also known soil preparation has play important role in biological and
economical success of the plantation forestry together with other biotic and a-biotic factors
such as climatic, edaphic and geographic characteristics.

In this case study, growth performances of Taurus cedar were compared between soil
preparation by terracing and control treatment (mean un-preparation) based on tree height and
diameter at base of sampled 35 trees of each treatment in plantation areas established at
Isparta district from southern part of Turkiye in 2008.

Terracing preparation had higher tree height (211.6 cm) to control (178.9 cm) opposite to
diameter at base (6.46 cm and 7.73 cm), while individual trees showed large difference for the
characteristics within treatment. Tree height had higher variation than diameter in both
treatments.

The treatments showed similar (p>0.05) growth performances for the characteristics
performed by analysis of variance. Positive and significant (p<0.01) phenotypic relations (r)
between tree height and diameter at base in terracing (r=.699) and control (r=.559)
treatments, and also pooled treatments (r=.314).

Present case study was carried out by one year data and limited area. New studies should be
carried out by different characteristics such as survival, diameter at breast height, and
locations to give accurate conclusions.

Keywords: Diameter, Forest, Height, Soil, Survival.
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INTRODUCTION

Taurus cedar also known Cedar of Lebanon (Cedrus libani A. Rich.) is used plantation
forestry widely (Ayan et al., 2017) because of social-cultural importance and commercial
wood product of the species, although limited natural distribution (0.4 million ha) in Taurus
mountains at southern Turkiye (OGM, 2022). Many biotic and a-biotic factors such as
climatic, edaphic and geographic characteristics and treatments such as soil treatment/soil
preparation or its different methods, watering, fertilization could play important roles in
success of the plantation forestry practices.

In this case study, plantation areas prepared by terracing and control (mean un-preparation in
the paper) were compared by tree height and diameter at base to contribute plantation forestry
of the species.

MATERIAL AND METHODS

Two plantation areas of Taurus cedar were sampled soil preparation by terracing and control
(mean un-preparation) treatments established at Isparta district from southern part of Turkiye
in 2008 (Table 1, Figure 1). The plantations were close to each other. We assumed climatic
and epahic conditions, provenance of the seedlings, seedling type and planting foresters were
similar in the areas.

Table 1. Some details of the plantation areas.

Treatments Latitude  Longitude Altitude Slope Aspect Spacing

(N) (B) (m) (%) (m)
Terracing 37°51'647" 30°29'2932" 1122 25-30  West 3x1.5

Control 37°51'818" 30°28'792" 1062 30-35 South 2x1.5
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Fig. 1. Terracing (left side) and control areas.

Growth data (Tree height-TH and diameter at base-Dy) was collected from 35 individual trees
sampled randomly from each treatment at end of growth period of 2022.

The treatments were compared for the tree height and diameter at base by following linear
ANOVA model at SPSS (SPSS, 2011):

Y; =u+P +e; 1)

h h

Where Yijj is the observation from the it tree of the it

h

treatment, u is overall mean, Pj is

the random effect of the i treatment, and eij is random error.

Tree height and diameter at base was related by Pearson’s phenotypic correlation analysis at
SPSS (SPSS, 2011).

RESULTS AND DISCUSSION

Terracing preparation had higher tree height (211.6 cm) performance than control treatment
(178.9 cm), while control treatment (7.73 cm) showed higher diameter at base performance
than terracing treatment (6.46 cm) (Table 2, Figure 2). It could be said that annual increments
were 0.15 m for TH and 0.0046 m for Dy in terracing, while they were 0.12 m and 0.0046 m
in control, respectively (Table 2). Averages of tree height and diameter at base were found 9.0
m and 0.27 m in 30 years plantation of the species at southern Turkiye (Kartal and Bilir,
2022). They were reported 3.55 m and 9.05 cm in 15 years plantations established by
terracing by Yazici and Bilir (2023). Averages of tree height and diameter at base were
reported 2.01 m and 0.32 m in 9 years common plantation of the species (Bilir, 2004).
However there could be many biotic and a-biotic factors such as climatic, edaphic and
geographic characteristics could be effective on the performances. For instance, significant
60
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effect of soil preparation or soil properties on growth performance of afforestation practices
was reported by Gl and Yel (2016) and Yazict and Turan (2016). The results emphasized
importance of location and plantation practices, and evaluation of age of plantations.
Averages of tree height and diameter at base were found 43 cm, 116 cm and 201 cm for tree
height; 10.7 mm, 22.0 mm and 32.3 mm for diameter at base in a plantation of the species at
3, 6 and 9 years (Bilir, 2004). Boydak (1996) emphasized importance of age in growth
performance of the species.

Tree height had higher variation than diameter based on coefficient of variation in both
treatments. It was found 17.6% for tree height and 11.4% for diameter at base for pooled
treatments (Table 2). The result could be used in forestry practices such as forest tending in
the species.

Table 2. Averages, ranges and coefficient of variation (CV) for the characteristics.

Terracing Control Total
TH (cm) Do(cm) TH(cm)  Do(cm) TH (cm) Do (cm)
Averages 211.6 5.73 178.9 6.46 195.3 6.09
Ranges 135-310  3.90-7.45 135-245 4.47-8.34 135-310 3.90-8.34
CV% 14.8 114 16.0 15.2 17.6 11.4
220 - TH 6,6 - D,
£ 64
210 - ~ 0,
= :
= 6,2 -
2200 - @
N ©
Py o 6 -
£ 190 - ®
5 g8
n 180 - <)
S i &)
:% 170 54 -
160 . . 5,2 .
Terracing Control Terracing Control
Treatments Treatments

Fig. 2. Averages of the characteristics.

Individual growth performances were varied between 135 c¢cm and 310 cm for TH, and
between and 3.90 cm and 7.45 cm for Dy in terracing and ranged from 135 cm to 245 cm for
TH, and ranged 4.47 cm to 8.34 cm for Dy in control (Table 2, Figure 3). It could be a guide
for future practices such as forest tending. Similar individual variations were also found for
the characteristics in the species (i.e., Bilir, 2004; Ozel, 2018; Kartal and Bilir, 2022; Yazici

61
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

and Bilir, 2023). It indicated large genetic diversity in the species, and importance of selection
in forestry practices. The results showed importance of seed sources and individuals in seed
source for seed harvesting.

Fig. 3. Individual height variation in terracing.

Terracing and control showed similar (p>0.05) growth performances for the characteristics
based on results of analysis of variance (Table 3). However, the case study was carried out by
limited data collected from two areas.

Table 3. Results of analysis of variance for the characteristics of the species.

Characteristics  Source of df Mean Square F P value
variation
TH Between 2 34 1011.246 751
Groups
Within 87 35 1346.371
Groups
Total 89 69
Do Between 2 34 590 617
Groups
Within 87 35 955
Groups
Total 89 69
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There were positive and significant (p<0.01) phenotypic relations (r) between tree height and
diameter at base in terracing (r=.699) and control (r=.559) (Figure 4). Similar results were
also reported in early studies of the species (i.e., Bilir, 2004; Ozel, 2018; Ertugrul and Bilir,
2020; Kartal and Bilir, 2022; Yazict and Bilir, 2023). The results could be used for future
studies in the species.

9.0 5 Control 8,0 1 Terracing
7,5 -
8,0 7.0 -
7,0 6.5 1
6,0
R 60 - Q55 -
50 -
50 - R 45 -
40 - “WW1e o
y =0,0156x + 3,6707 3,5 - y =0,018x + 1,9252
— 2 —
30 . R2=03125 3,0 . R?=0,488 .
120,0 170,0 220,0 270,0 1200 170,0 2200 270,0 320,0
TH TH

Fig. 4. Relations between tree height and diameter at base in treatments.

CONLCUSIONS

Results of the study could be used in forestry practices. However, the present case study was
carried out by one year data and limited area of Taurus cedar. New studies should be carried
out by different characteristics such as survival, number of branches, diameter at breast
height, and locations of different species to give accurate conclusions.
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ABSTRACT

The study was carried out to contribute forestry practices in an afforestation area established
by gradoni terracing of Taurus cedar also called Cedar of Lebanon (Cedrus libani A.Rich.),
Anatolian black pine [Pinus nigra Arnold. subsp. pallasiana (Lamb.) Holmboe] and Crimean
juniper (Juniperus excelsa M. Bieb. excelsa) in southern part of Turkiye in 2007. The species
C. libani (0.4 million ha), P. nigra (4.3) and J. excelsa (1.5) occupy at 6.2 million ha which of
26.8% total forest area of Turkiye. However, 42% of total forest area of Turkiye is
unproductive or also called degraded forest. It was 25% in C. libani, 33% in P. nigra and 73%
in J. excelsa. Afforestation practices included many stages is main tool in conversion of
degraded forest to productive forest.

Tree height and diameter at base were measured in thirty individuals chosen randomly in each
species at end of growth period of 2022. The species were compared by linear model of
analysis of variance for the characteristics. Tree height and diameter at base were related by
correlation analysis for each species.

Anatolian black pine had the highest diameter at base (11.96 cm), while tree height was the
highest in Taurus cedar (3.55 m). There were also large differences among individuals within
species for the characteristics. Individual tree heights were ranged from 1.95 m to 5.50 m in
C. libani, from 1.87 to 4.05 in P. nigra, from 1.85 to 3.24 in J. excels, while, diameter at base
varied between 1.95 and 5.20 cm in C. libani, between 7.50 and 15.38 cm in P. nigra, and
between 6.08 and 11.38 cm in J. excels for individual trees.

Species showed significant (p<0.01) differences for tree height and diameter at base according
to results of analysis of variance. There were positive and significant (p<0.05) relations
between the characteristics in all the species. According to results of correlation analysis
phenotypic correlation coefficients (rp) were 0.919 in C. libani, 0.618 in P. nigra and 0.507 in
J. excels.
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Results of the study were discussed based on plantation forestry and other forestry practices in
the species.

Keywords: Growth, Plantation, Silviculture, Seedling, Variation.

INTRODUCTION

Taurus cedar also called Cedar of Lebanon (Cedrus libani A.Rich.), Anatolian black pine
[Pinus nigra Arnold. subsp. pallasiana (Lamb.) Holmboe] and Crimean juniper (Juniperus
excelsa M. Bieb. excelsa) are important forest tree species because of their large natural
distributions in different ecological conditions. They cover 26.8% total forest area which is
23.1 million ha of Turkiye. However, about 42% of the species and Turkey are
degraded/unproductive forest area (Table 1, OGM, 2022).

Table 1. Forest area of the species and Turkey

Species Productive (ha) Degraded (ha) Total (million ha)

C. libani 0.3 (75%) 0.1 (25%) 0.4
P. nigra 2.9 (67%) 1.4 (33%) 4.3
J. excelsa 0.4 (27%) 1.1 (73%) 1.5
Turkey 13.5 (52%) 9.6 (42%) 23.1

Afforestation practices are main tools in conversion of degraded forest to productive forest.
The practices are many stages from seed collection, seedling production, planting, soil
preparation to forest tending. Soil preparation has play important role in successful
afforestation. For instance, GOl and Yel (2016) indicated importance of soil preparation
method in Anatolian black pine plantation. Gradoni terracing is one of the soil preparation
methods in afforestation practices. It could be also seen as an environmental factor in the
practices. In this study, growth variation in three tree species in an afforestation established by
gradoni terracing were examined based on tree height and diameter at base to contribute
afforestation and other forestry practices of the species.

MATERIAL AND METHODS

Tree height (TH), diameter at base (Do) data was collected from a afforestation area
(37°52'930" N latitude, 30°30'157" E Longitude, 968 m asl.) established by gradoni terracing
soil preparing method in southern part of Turkiye in 2007 (Figure 1).
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Fig. 1. Studied afforestation area

Thirty individuals of Taurus cedar, Anatolian black pine and Crimean juniper were sampled
randomly from each species at the same area to collect tree height (TH) and diameter at base
(Do) data at end of growth period of 2022.

Collected data was performed by one-way analysis of variance to compare the species for the
characteristics at SPSS (SPSS, 2011).

Phenotypic correlations (r,) between tree height (TH) and diameter at base in the species were
estimated by (Falconer (1989).

RESULTS AND DISCUSSION

Averages, ranges and standard deviation of tree height and diameter at base for the species
were given in Table 2. Average of diameter at base was the highest in Anatolian black pine
(Pinus nigra) (11.96 cm), while tree height was the highest in Taurus cedar (Cedrus libani)
(3.55 m) (Table 2, Figure 2).

Table 2. Averages, minimum, maximum and standard deviation for the characteristics in the
species.

C. libani P. nigra J. excelsa
TH (m)*  Do(cm) TH (m) Do (cm) TH (m) Do (cm)
Averages 3.55° 9.05a 2.73° 11.96" 2.32° 8.31a
Minimum 1.95 5.96 1.87 7.50 1.85 6.08
Maximum 5.50 15.33 4.05 15.38 3.25 11.38
St. deviation 2.36 91 .60 2.59 .38 1.33

*; Same letters are not significantly (p>0.01) different among the species.
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Fig. 2. Averages of the characteristics for the species

Averages were 9 m in C. libani and 12.3 m in P. nigra of tree height, and 27.2 cm in C. libani
and 40.9 cm in P. nigra of diameter at base in an afforestation area from southern Turkiye
(Kartal and Bilir, 2022). Annual increments of C. libani, P. nigra and J. excelsa were 0.24 m,
0.18 m and 0.15 m for tree height, and 0.30 cm, 0.80 cm and 0.55 cm in the species,
respectively (Table 2). The increments of C. libani and P. nigra were reported 0.30 m and
0.41 m for tree height, and 0.91 cm and 1.36 cm for diameter at base in the species in a thirty
year afforestation, respectively (Kartal and Bilir, 2022). Similar higher performances of P.
nigra to C. libani were also reported by Ozel (2018). The results indicated importance of
species, location and age in afforestation practices.

Individual trees showed also large differences within species for the characteristics. Individual
tree heights were ranged from 1.95 m to 5.50 m in C. libani, from 1.87 to 4.05 in P. nigra,
and from 1.85 to 3.24 in J. excelsa. It was between 1.95 and 5.20 cm in C. libani, between
7.50 and 15.38 cm in P. nigra, and between 6.08 and 11.38 cm in J. excels for diameter at
base (Table 2, Figure 3). Similar variations among individuals were also found for tree height
and diameter at base in C. libani and P. nigra (Kartal and Bilir, 2022; Ozel, 2018), and
reproductions of P. nigra (Ertugrul and Bilir, 2020).
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Fig. 3. Individual tree height and diameter at base in the species

According to results of analysis of variance showed significant (p<0.01) differences among
the species for tree height and diameter at base (Table3). The results were well accordance
between C. libani and P. nigra for tree height and diameter at base in (Kartal and Bilir, 2022;
Ozel, 2018). The species were more homogenous for diameter at base than tree height
according to Duncan’s multiple range' test (Duncan, 1955) (Table 2). The results emphasized
importance of tree species and characteristics in afforestation and forestry practices.

Table 3. Results of analysis of variance for the characteristics of the species

Characteristics ~ Source of df ~ Mean Square F P value
variation
Do Between 2 111.378 23815  .000
Groups
Within 87 4.677
Groups
Total 89
TH Between 5 11.851 26.663 .000
Groups
Within 87 444
Groups
Total 89
69
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Positive and significant (p<0.05) phenotypic relations between tree height and diameter at
base in C. libani (r,=.919), P. nigra (r,=.618) and J. excelsa (r,=.507) according to results of
correlation analysis (Figure 4). Similar findings were reported in plantation areas of C. libani
and P. nigra (Kartal and Bilir, 2022; Ozel, 2018), and reproductions of P. nigra (Ertugrul and
Bilir, 2020). The results could be used forestry practices such as forest tending, and future
studies in the species.
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Fig. 4. Relations between tree height and diameter at base in the species

CONLCUSIONS

Results of the study showed importance of selection of tree species in afforestation practices.
Relations between the characteristics could be a tool for future studies in the species. The
study was carried out in an afforestation area of the species by one year data and limited
characteristics. Future studies could be carried out in different locations, species, soil
preparation methods, and characteristics such as survival.
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OZET

Antosiyaninler, bitkiler alemindeki en yaygin dogal pigmentlerden biridir. Bitkisel besinlerin
kirmizidan mora kadar degisen renklerinden sorumlu olan ve insan sagligina olumlu etkisi
olan suda c¢oziinlir pigmentlerdir. pH ve sicaklik degisimlerine karst ¢ok hassastirlar.
Antosiyaninler, polifenoller grubuna ait flavonoid maddelerdir. Cogu meyve, sebze ve cesitli
iceceklerde (meyve suyu, bira, sarap ve kahve) yaklasik 7.000 farkli flavonoid bulunur. Her
bitki tiirti, kirmizidan maviye bir dizi renk sergileyen, dolayisiyla meyve ve sebzelerin
renklerini tagiyan karakteristik bir antosiyanin pigmentine sahiptir. Antosiyaninler dogada O-
glikozitler seklinde bulunurlar, bunlarin aglikonlarina (sakkarit olmayan kisim)
antosiyanidinler denir. En yaygin antosiyanidinler, siyanidin, delfinidin, peonidin, malvidin,
pelargonidin ve petunidindir. Antosiyaninlerin insan sagligi lizerindeki yararh etkileri 16.
yiizyildan beri bilinmektedir. Antosiyaninler, antiinflamatuar, antikanser, antimikrobiyal, anti-
obezite ve antidiyabetik etkilerinin yani sira kardiyovaskiiler hastaliklar iizerinde koruyucu
etkilere sahiptir. Aronya (Aronia melanocarpa), yiiksek fenolik bilesik icerigi, antioksidan
ozellikleri ve saglik tlizerindeki olumlu etkisi nedeniyle son yillarda tiiketiciler tarafindan
tercih edilen bir meyve tiiriidiir. Aronia, i¢cindeki antosiyaninler toplam polifenollerin yaklasik
%?25'ini olusturur. Antosiyanin miktarinin %64’linii siyanidin-3-galaktosid ve %29’unu
siyanidin-3-arabinosid olusturmaktadir. Ayrica, eser miktarda pelargonidin 3-O-galaktozid ve
pelargonidin arabinosid tespit edilmistir. Antosiyaninler ise meyvenin hem kabugunda hem de
etinde bulunmaktadir. Meyvenin olgunlagsma sirasindaki antosiyanin konsantrasyonu, rengi ve
gorsel c¢ekiciligi artirir. Bu derlemede aronya meyvesinindeki antosiyaninler ve saglik iizerine

olan etkilerine iliskin arastirma sonuglar1 sunulmustur.
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Anahtar Kelimeler: Aronya, Polifenol, Saglik

ABSTRACT

One of the most prevalent naturally occurring pigments in the plant kingdom is anthocyanin.
These are water-soluble pigments that give plant meals their colors, which range from red to
purple, and they are beneficial to human health. They are extremely sensitive to changes in
temperature and pH. Anthocyanins are flavonoid compounds that fall under the category of
polyphenols. Most fruits, vegetables, and diverse drinks include one of the approximately
7,000 distinct flavonoids (e.g., juice, beer, wine, and coffee). Each plant species has a
distinctive anthocyanin pigment that displays a spectrum of colors from red to blue, giving
fruits and vegetables their distinct hues. In nature, anthocyanins appear as O-glycosides; their
aglycones (non-saccharide parts) are known as anthocyanidins. Cyanidine, delphinidine,
peonidine, malvidine, pelargonidine, and petunidine are the most prevalent anthocyanidins.
Since the 16th century, anthocyanins have been associated with improved human health. Due
to its high phenolic component content, antioxidant qualities, and advantageous effects on
health, aronia (Aronia melanocarpa) has become a popular fruit type in recent years. Aronia
contains roughly 25% of the total amount of polyphenols in anthocyanins. Cyanidin-3-
galactoside makes up 64% of the anthocyanin content, whereas cyanidin-3-arabinoside makes
up 29%. Furthermore, pelargonidin 3-O-galactoside and pelargonidin arabinoside in trace
levels were found. The fruit's surface and flesh are both covered in anthocyanins. Fruit's
anthocyanin concentration grows as it ripens, giving it more color and aesthetic appeal.
Research findings on the anthocyanins in aronia fruit and their impact on health are discussed

in this review.

Key Words: Aronia, Polyphenols, Health
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ABSTRACT

In this study, we investigated the effect of electron correlation for three-electrons systems ,on
the K-shell , KL(*S)-shells (singlet states) and KL(*S)-shells (triplet states) in the ground state
of Li-like ions (Li atom, Be" ion, B*? ion, and C** ion). Among the atomic properties, are the
inter-particle distribution function f(r;;) for the Hartree-Fock (HF) and configuration
interaction (CI) wave function approximations. The one-particle radial density distribution
function D(r) expected values for the two techniques and ( <r;"> , <ry,">) where n is an

integer number from -2 to 2 ,the standard deviationA r.andAr,.The properties of the

energies expectation values, repulsion potential energy < Vee >, attractive potential energy<
Ven >, total potential energy <V>, kinetic energy <T> and total energy <E>. In conclusion

increasing the atomic number leads to an increase in all studied
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energies by increasing the amount of ionization of the studied elements with both
approximations, and it was found that the CI is the closest to the practical values, because it
takes into account the neglected electronic bonding by the HF method. Finally, the equations
have been programmed in Mathematics 2015 and all calculations have been calculated in

atomic units.

Keywords: singlet states, triplet states, repulsion, Hartree, Mathematic
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ABSTRACT

Wireless power transfer (WPT) systems has become very important in recent years. WPT is
used in many areas. In this study, an inductive wireless power transfer (IWPT) system was
designed for electric vehicles. The shape of the primary and secondary coils is circular and
their radius is 25 cm. The operating frequency of the system is 20 KHz and the applied
voltage is 100 volts. The effect of the distance between the primary and secondary coils on the
efficiency of the system was investigated by generating a 3D Maxwell model of the system.
The distance between the primary and secondary coils was modified as 10, 15, 20 and 25 cm
and the coupling coefficient, mutual inductance, input power, output power and efficiency of
the system were investigated in each case. As a result, it was observed that the coupling
coefficient, the common inductance, and the efficiency of the system are inversely
proportional with the distance between the coils. When the distance between the coils was 10
cm, the efficiency of the system was 84.21%. As the distance between the coils increases, the
system efficiency decreases and when the distance between the coils is 25 cm, the system

efficiency becomes 71.07%.

Keywords: Wireless power transfer, contactless power transfer, inductive power transfer.
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ABSTRACT

Lead sulfide is a semiconductor materiel used in diverse executions. They exhibit excellent
special features for diverse executions such as LEDs, IR detectors and lasers, solar energy
frameworks, optical fibers, window coverings through to the selective sensitivity of Pb*? ions.
Owing to the wide exciton and effective Bohr radius (18 nm) of cubic crystalline PbS, its
absorption from the infrared (IR) to the visible region is quite effective. Due to the quantum
limitations of the carriers, it has also strengthened the non-linear optical feature, which can be
used as an optical code in optical equipments.

In this research, PbS films were turned out on glass substrates heated at 150 °C using the
spray method. Depending on the 1, 2 and 3 spray numbers of the films, the grain sizes,
dislocation intensites, crystallization numbers per unit area and lattice strains were found to be
16.57 nm, 14.66 nm, 13.73 nm; 3.64x10°° line/nm?, 4.65x10 line/nm?, 5.30x10° line/nm?;
18.66x107 (1/nm?), 80.01x102 (1/nm?), 114.30x10 (1/nm?); 7.91x10°®, 9.52 x10° and 9.21
x107, respectively. The electrical resistivity values were calculated with the four-point probe
method. Depending on the number of 1, 2 and 3 sprays, the electrical resistivity values were
calculated as 8.20x10° Qcm, 4.20 x10™® Qcm and 2.48 x10° Qcm, respectively.

Keywords: PbS, Thin film, spray method, electrical resistivity, lattice strain, grain size,
dislocation density

INTRODUCTION

If electronic and optoelectronic devices have perfect crystal structures, their performance is
also quite good (Yiicel & Yiicel, 2022; Pawar et al., 2011). However, the growth of crystals
requires a complicated production operate with up procurement expenditures due to ultra-
vacuum technologies such as MOCVD and MBE (Brahlek et al., 2018; Qin et al., 2022). On
the other hand, semiconductor thin films synthesized with falling expenditure, facile and
industrial scale production have significant advantages (Jung et al., 2015; Qin et al., 2022).
However, due to a large scale of irregularly structured states such as grain boundary defects,
they usually occur in polycrystalline structures (Hirth, 1974; Choi et al., 2009). Eventually,
the far-scale array and periodic potential zone of polycrystalline thin films seriously impair
photonic and electrical properties (Najmaei et al., 2014). It is therefore important to
understand purposeful scholarly and tech problems on how to enhance crystal grade to
achieve brilliant electronic and optoelectronic properties.
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Colloidal PbS quantum dots (Ellingson et al., 2005) have majority carriers due to sufficient
multi-exciton generation and high state density (Nair et al., 2008; Pijpers et al., 2009). With
its striking photonic and optoelectronic special features such as direct narrow band structure
(0.4 eV) (Wu et al., 2019; Miller et al., 2016), PbS is very interesting as a short wave infrared
semiconductor at room temperature. In addition, it has technological importance in many
areas such as infrared detectors (Liu et al., 2009; Kim et al., 2020), solar cells (Gtines et al.,
2007; Zhao et al., 2010), gas sensors (Fu, 2009), diode lasers Ralston et al., 1974). Latterly,
PbS thin films have been put out by diverse practices incorporating chemical bath deposition
and sequential ionic thickness suction and reactions (Patil et al., 2006; PuiSo et al., 2003;
Preobrajenski & Chasse, 1999). However, electronic conduction attributions of thin films in
chemical synthesis technics deteriorate due to inappropriate chemical pollution from organic
reagents. However, despite single-crystalline PbS thin films have been prospered with MBE
Preobrajenski & Chasse, 1999), they are quite expensive and complex. In addition, PbS thin
films can be produced with distinct production mechanisms such as chemical bath deposition
(CBD) (Bai et al., 2017; Liu et al., 2019), spray pyrolysis (Salah et al., 2005; Sarica & Bilgin,
2017), electrodeposition (Ikhioya et al., 2018), evaporation (Cheragizade et al., 2014),
sputtering (Guozheng et al., 2014). Therefore, low-cost, clean and convenient synthesis
technologies for preparing PbS thin films with high crystal quality remain fascinating.

In this work, PbS films were fabricated on glass substrates heated at 150 °C using the spray
method. Depending on the 1, 2 and 3 spray numbers of the films, the grain sizes, dislocation
densities, crystallization numbers per unit area, lattice strains and electrical resistivity values
were investigated.

EXPERIMENTAL PROCEDURE

In 2 separate beakers, 1.044 g of PbNO3 and 0.648 g of NaOH were dissolved in 10 ml of
distilled water for 10 minutes with the help of a magnetic stirrer. Then, the contents of these
two beakers were mixed in a 50 ml beaker and the blend was allowed to become
homogeneous for 10 minutes. Again in a separate beaker, 0.73 g of thiourea was dissolved in
10 ml of distilled water with a magnetic stirrer for 10 minutes and added to the solution in a
50 ml beaker. The solution was stirred on a magnetic stirrer for about 10 min until the
colorway of the dissolution changed to dark gray. When the glass substrates placed on the
heater are at 150 °C, The films were deposited with air gas by adjusting to be 10 cm the
length between the substrate and the nozzle at a right angle to the surface for spraying amount
of 1, 2 and 3. In this method, parameters such as the temperature of the substrate, the amount
of spraying and the thickness of the film affect the quality of the film.

The structured qualities of the PbS thin films were explored by XRD and the surface
morphologies were analyzed by FESEM. The thickness of the films was evaluated with the
Mitutoya Surftest Ver2.00 device. Electrical resistivity values were computed from current-
voltage (I-V) estimates in the range of -0.3 to 0.7 volts with Keithley 2400 sourcemeter and
Keithley 2100/220 Multimeter in dark environment at room temperature by taking 1 mm
between contacts.
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RESULTS AND DISCUSSION

XRD diffraction figures of PbS thin films for spray amount 1, 2 and 3 are given in Figure 1.
Since it is sprayed with air gas, there is also a low-intensity PbSO, structure inside the
structure. The strongest peak is observed at 30.17° (2 0 0 ) (PDF Card No.: 00-002-0699) in
the cubic structured orientation. Average grain sizes (D) were calculated over the strongest
peak with Scherrer's equation (Eq.1).

D 0.91 (1)
[ cosd
Where A, 0, B are the wavelength of used X-ray, Bragg angle and angular line width at half-

maximum intensity in radians, respectively. The dislocation density (3) was calculated by

(Eq.2).
1
6= o7 (2)
The number of crystals per unit area (N) is obtained by using (Eq.3).
t
N = i 3)

where t represents the thickness of the film.

Lattice Strain (¢) is calculated with (Eq.4).
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Figure 1. XRD figures of PbS thin films depend on spray amount.
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Depending on the 1, 2 and 3 spray numbers of the films, the grain sizes, dislocation intensties,
crystallization numbers per unit area and lattice strains were ascertained to be 16.57 nm, 14.66
nm, 13.73 nm; 3.64x10? line/nm?, 4.65x10 line/nm?, 5.30x10° line/nm?* 18.66x107
(1/nm?), 80.01x10 (1/nm?), 114.30x102 (1/nm?); 7.91x103, 9.52 x10° and 9.21 x107,
respectively. The values obtained in this study are quite compatible with the PbS thin films
fabricated by the spray pyrolysis tech by Chandekar et al. (Chandekar et al., 2022).

Depending on the 1, 2 and 3 spray numbers of the films, FESEM images are given in Figure
2. Accordingly, the films for 1 and 2 sprays show a very dense and homogeneous surface
morphology. For 3 spray, the dislocation density increased and gaps were formed in places.
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Figure 2. FESEM images of PbS thin films.
The electrical resistivity values were obtained with the four-point probe method and (Eq. 5).
zt V

pP= E(I—) (5)

Here, V, | and t demonstrate the potential difference, current and film thickness, respectively.
In order to calculate the electrical resistivity values, the film thicknesses’s were computed
with the Mitutoya Surftest Ver2.00 device. The film thicknesses were measured as 849 nm,
2521 nm and 2960 nm for 1, 2 and 3 sprays, respectively. As the number of sprays increased,
the film thickness also increased, as depicted in Figure 3. The current-voltage (I-V) graphs of
the films are given in Figure 4. Depending on the number of 1, 2 and 3 sprays, and the
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electrical resistivity valueswere calculated as 8.20x10° Qcm, 4.20 x10® Qcm and 2.48 x10°°
Qcm, respectively. As the film thickness increases, the electrical resistivity values decrease
and the electrical conductivity increases.
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Figure 3. Film thicknesses of PbS thin films for 1, 2 and 3 sprays.
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Figure 4. 1-V curves of PbS thin films for 1, 2 and 3 sprays.
CONCLUSION

In this work, PbS thin films were produced depending on the amount of spray. It has been
found that the increment in film thickness depending on the topological surfaces of the
prepared films affects the structural and electrical properties. Increasing the number of sprays
triggered the formation of more disorder structures. These microstructural irregularities led to
the excitation of microstrains, resulting in an increase and a decrease in grain size. With the
increase of film thickness, it showed typical semiconductor properties and its electrical
conductivity increased. The increase in electrical conductivity with film thicknesses
contributed little to the scattering of carriers from the surface and grain boundaries of the film.
The resulting PbS thin films can be used in solar energy collectors, selective surface devices,
IR and near-IR detectors, and optoelectronic devices.
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ABSTRACT

Developments in today's electronics world are directly related with advances in
semiconductor material technologies. Electronic circuit elements produced using
semiconductors have become a basic need in every aspect of human life. Semiconductor
circuit elements are used in communication, medicine, informatics, automotive,
transportation, military and many other fields. Systems realized using semiconductor; it has
advantages such as being light, small, low error rate, economical and high efficiency.

In this study, PbS thin film electrode systems were obtained depending on the number of
sprays on the substrates heated at 150 °C. The surface morphologies of these structures were
determined by FESEM, compositional analyzes was determined by EDX mapping, and crystal
structures were determined by XRD. Specific capacitance values (Cs) are measured the help
of Keithley 2400 sourcemeter and 2100/220 Keithley multimeter using in-plane time-
dependent I-V method with 10 mV/s, 25 mV/s, 50 mV/s and 100 mV/s scanning rates in the
range of 0 to 1 volts for 1, 2 and 3 sprays. Accordingly, the amount of mass coated for 1, 2
and 3 sprays was weighed as 2.27x10 g, 13.5x10° g and 23x107® g, respectively. It is seen
that the Cs valuations decline with increasing scanning rate and the quantity of plating mass.
Cs valuations were obtained as 923 F/g, 725 F/g and 524 F/g, respectively, at the least
scanning rate 10 mV/s for 1, 2 and 3 times spraying.

Key Words: Lead sulfide, Thin-film, Supercapacitor Electrode, Specific Capacitance
INTRODUCTION

Chalcogenites are materiels including one or more chalcogen elements. It is from the oxygen
group in the 16th column of the periodic table. It contains the elements oxygen, sulfur,
selenium, tellurium and polonium (O, S, Se, Te and Po). They have 6 valence electrons and
are -2 valences (Chopra&Kaur, 1983; George, 1992; Rossnagel, 2003; Pickart, 1970). This
group of elements exhibits metal properties as their atomic number scale up. Oxygen and
sulfur are nonmetals, selenium and tellurium are metalloids, and polonium is a metal. The
bonding distinctives of these elements are latitude to the metal properties. These elements are
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covalently bonded materiels and can have amorphose or crystalline structure. They are basic
semiconductors with a band gap of 1-2 eV dependant their components. Although
chalcogenides have potential disadvantages for some applications, they are potent and have
significant advantages for printing structures in fibers. Also, they are glassy semiconductors
with interesting electrical properties. Metal chalcogenide semiconductors play an assets role
as absorber layer for thin-film photovoltaic equipments, so the scholarly committee is
interested in optoelectronic and energy devices because of their multifunctional properties
(Putley & Arthur, 1951). Among the IVV-VI compound semiconductors, PbS has an FCC cubic
rock salt crystal structure. PbS is an essential semiconductor with a direct narrow band
structure and a Bohr radius of 18 nm with an energy band gap of about 0.4 eV at 300 K
(Smith, 2002; Bunshah, 1994, Ibragimova et al., 2018; Karazhanov et al., 2000). They exhibit
striking features making them appropriate for a variety of applications as LEDs, IR detectors
and lasers, solar power regulations, optical fibers, window coverings (Ni et al., 2004; Peterson
& Krauss, 2006).

Flexibility and size are enabled in design devices for specific applications. This thin-film
practice is even more essential in today's solid-state industrial, CDs, disk drives, and optical
device industrials. Thin film technology consisting of metal oxides, metal chalcogenides and
transition metal oxides is important in semiconductor research fields and coating applications
(Sahadevan et al., 2022). Different storage techniques including chemical bath deposition
(CBD), spray pyrolysis, electrodeposition, evaporation and sputtering (Uhler & Helz, 1984;
Salah et al., 2005; Sharon et al., 1997; Kumar et al., 2003; Martinet al., 1982) have been used
to fabricate PbS thin films. In this work, the spray method was used because of its low cost,
suitable for large area coatings, low functional temperature and easy usability of the devices.

EXPERIMENTAL SECTION

In 10 ml distilled water, 0.01 Molar PbNO3; and 0.15 Molar NaOH were dissolved in 2
separate beakers with the help of a magnetic stirrer for 10 minutes. Then, the contents of these
two beakers were stirred in a 50 ml beaker and the blend was allowed to become
homogeneous for 10 minutes. In a separate beaker, 0.05 Molar thiourea [(NH,).CS] was
dissolved in 10 ml of ultra pure water with a magnetic stirrer for 10 minutes and added to the
dissolution in the 50 ml beaker. The dissolution was mixed on a magnetic stirrer for
approximately 10 min till the color of the dissolution changed to dark gray. When the glass
substrates placed on the heater are at 150 °C, The films were deposited with air gas by
adjusting to be 10 cm the length between the substrate and the nozzle at a right angle to the
surface for spraying amount of 1, 2 and 3.

The surface morphologies of these structures were imaged by FESEM, compositional
analyzes was determined by EDX mapping, and crystal structures were obtained by XRD.
Specific capacitance values are measured the help of Keithley 2400 sourcemeter and
2100/220 Keithley multimeter using in-plane time-dependent 1-V method with 10 mV/s, 25
mV/s, 50 mV/s and 100 mV/s scanning rates in the range of 0 to 1 volts for 1, 2 and 3 sprays.
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RESULTS AND DISCUSSION

Depending on the 1, 2 and 3 spray amounts of the films, XRD patterns are given in Figure 1
and structural parameters are given in Table 1.
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Figure 1. XRD patterns of PbS thin films depend on spray amount.

Table 1. Crystal Parameters of PbS thin films.

Crystal Diffraction Miller Index Distance Plane
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083 ~ [5098 (311) 1.790

NAa §5o 53.55 222 1.710

£228 (222)
= 20.83 (011) 4.260
S 26.75 (210) 3.330

§ LSS 37.44 (212) 2.400
@) -

£§228

Accordingly, the films for 1 and 2 sputtering show a very dense and homogeneous surface
morphology (Figure 2). There are no cracks on the film surfaces. They have small spherical
shapes. There are gaps in the intermediate regions of the film for 3 sprays. Since the grain
sizes of the films are small, composition analyzes were performed with EDX mapping on a
black background and are depicted in Figure 3.
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Figure 2. FESEM displays of PbS thin films.
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Figure 3. EDX mappings of PbS thin films depends on spray amount.

The substrates were weighed with a precision balance before and after the films were coated,
and the quantity of plating mass was determined. Cs valuations are measured the help of
Keithley 2400 sourcemeter and 2100/220 Keithley multimeter using in-plane time-dependent
I-V modus with 10, 25, 50 and 100 mV/s scanning between 0 - 1 volts for 1, 2 and 3 sprays by

Kickstart program. Whole evaluations were acquired at room temp and in the dark. The
specific capacitance values were calculated with the help of Eqg.1 by using the amount of
coated mass.

I
Co=—gv 1)

m——
dt

where Cs is capacitance (F/g), | is current (A), m is quantity of coated film (g). Accordingly,
the amount of mass coated for 1, 2 and 3 sprays was weighed as 2.27x107 g, 13.5x10 g and
23x107° g, respectively. For 1, 2 and 3 times spraying, the cyclic voltammetry curves
depending on the scanning rates and the variance of the Cs are given in Figures 4 and 5,
respectively. It is observed that the Cs valuations decline with increasing scanning rate and
the quantity of plating mass. Cs valuations were obtained as 923 F/g, 725 F/g and 524 F/g,
respectively, at the least scanning rate 10 mV/s for 1, 2 and 3 times spraying. Durga et al.
(Durga et al., 2018) found specific capacitance values between 248.48 F/g and 41.4 F/g for
PbS supercapacitor electrodes synthesized on Ni foam by chemical bath deposition method,
which is also consistent with the values obtained in this study.
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Figure 4. Cyclic voltammetry curves of PbS thin film electrode structures depend on scanning
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Table 2. Specific capacitance values for PbS thin film electrode structures.

Scan Rate C, Specific Capacitance
(mV/s) (F/g)
n 10 923
)
o 25 211
—i
50 82.3
100 33.9
Scan Rate C, Specific Capacitance
(mV/s) (F/g)
% 10 725
o 25 159
N
50 56.9
100 20.2
Scan Rate C, Specific Capacitance
(mV/s) (F/g)
,_:,3 10 524
o 25 123
o
50 47.8
100 19.7
CONCLUSION

In this study, PbS thin film electrode samples were fabricated by spray method, which is easy,
inexpensive, does not require much equipment and suitable for large-scale coatings,
depending on the amount of spray on glass substrates at 150 °C. Surface morphologies appear
quite dense and homogeneous. A small amount of PbSQO, crystal structures were also formed
due to the production with air. With the increase of the spray number, the amount of coated
mass increased and with the increase of the scanning speed, the specific capacitance values
decreased because only the surface charges were active. Due to the high carrier density of the
PbS chalcogenite structure, high performance supercapacitors with low cost, low toxicity,
environmentally friendly, appropriate size and morphology can be obtained and improved
with additives.
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DIAMETER CYLINDER USED IN HYDRO-PNEUMATIC SUSPENSION SYSTEM
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CAPLARDAKI SILINDIRIN YAPI UZERINDEKI ETKISININ DENEYSEL
INCELENMESI

Kahraman KUCUK
Tiirk Traktor ve Ziraat Makineleri A.S., Ankara, Turkey.
ORCID NO: 0000-0001-8420-6003
Prof. Dr. Fatih Mehmet BOTSALI
Konya Technical University, Department of Mechanical Engineering, Konya, Tiirkiye.

ORCID ID: 0000-0001-5062-7221

ABSTRACT

The subject of this study is the hydro-pneumatic suspension (HPS) system, which has been
widely encountered in recent years, especially in high-tonnage construction equipment. In the
paper, the features and capabilities of the hydro-pneumatic suspension test unit that we
manufacture are explained. This unit represents one fourth of a vehicle or a construction
machine, based on the quarter vehicle model, which is especially encountered in comfort
analyzes in vehicle dynamics. For the test unit, experiments were carried out for three
different cylinders with different piston diameters, and a parametric infrastructure was created
for the selection of the most suitable suspension system elements to be used in the systems
according to the relevant parameters. The road data to be used as the disruptive input of the
system were collected from the work machine and given to the system as displacement, and
the outputs were examined. In this way, it is ensured that the correct disruptive inputs that will
directly affect the structure are applied. According to the results obtained, the vertical
movements of the structure were examined and the most sensitive valve and cylinder selection
was made.

Keywords: Hydro-pneumatic suspension, Quarter Car, Design, Testing, Modeling.
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OZET

Bu galismanin konusu, 6zellikle yiiksek tonajli is makinalarinda son yillarda yaygin olarak
karsimiza c¢ikan hidro-pnomatik siispansiyon (HPS) sistemidir. Bildiride imalatini
gerceklestirdigimiz hidro-pndmatik silispansiyon test {initesinin O6zellikleri ve kabiliyetleri
anlatilmistir. Bu iinite tasit dinamiginde konfor analizlerinde 6zellikle karsimiza ¢ikan ¢eyrek
tasit modeli temel alinarak bir aracin ya da is makinasinin dortte birini temsil etmektedir. Test
tinitesi i¢in farkli piston ¢aplarina sahip ti¢ farkl silindir i¢in deneyler yapilmis olup ilgili
parametrelere gore sistemlerde kullanilmasi en uygun silispansiyon sistem elemanlarinin
secimine yonelik ve parametrik bir altyapi olusturulmustur. Sistemin bozucu girdisi olarak
kullanilacak yol verileri is makinasi lizerinden toplanarak sisteme deplasman olarak verilerek
ciktilar incelenmistir. Bu sayede dogrudan yapi iizerine etki edecek dogru bozucu girdilerin
uygulanmast saglanmistir. Elde edilen sonuglara gore yapinin diiseydeki hareketleri

incelenerek en hassas valf ve silindir se¢imi yapilmistir.

Anahtar Kelimeler: Hidro-pnomatik siispansiyon, Ceyrek Tasit, Tasarim, Test, Modelleme.
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ANALYSIS OF TOOL WEAR AND SURFACE ROUGHNESS VALUES IN THE
MACHINING OF STAINLESS STEEL MATERIALS

PASLANMAZ CELiK MALZEMELERIN ISLENMESINDE TAKIM ASINMASI VE
YUZEY PURUZLULUGU DEGERLERININ ANALIZI

Fikret SONMEZ
Dr. Ogr. Uyesi, Manisa Celal Bayar Universitesi
ORCID NO: 0000-0003-1718-892X
OZET

Talagh imalat yiiksek boyutsal hassasiyete sahip pargalarin iiretilmesi i¢in kullanilan temel
yontemlerden biridir. Bu yontemde, kesici takim is parcasi iizerinden talas kaldirirken siirekli
olarak asinmaktadir. Kesici takimlar agisindan asinma kontrol edilmesi gereken en 6nemli
konulardan biridir. Kesici takimin miimkiin olan en ekonomik sekilde kullanilirken
tiretkenligin korunmasi iiretim siirecinin saglikli olmasi agisindan bir gerekliliktir. Bu
nedenle takim Omriiniin izlenmesi gerek endiistriyel gerek bilimsel en Onemli arastirma
konularindan biridir. Bu ¢aligmada islenmesi zor malzeme sinifinda yer alan paslanmaz ¢elik
malzemeler iizerinde islenebilirlik deneyleri gerceklestirilmistir. Deneylerde 150 m/dk sabit
kesme hizi, 0,1 mm ilerleme hizi ve 0,8 mm kesme derinligi kullanilmisg, takim 6mrii ve
ylzey puriizliliigii degisimi analiz edilmistir. Deneylerde, 31. dakikanin sonunda takim
Omriiniin tamamlandig1 anlagilmigtir. Ayrica takim ylizeyinde belirgin ¢entik asinmasi ve
talag yapismast da gozlenmistir. Bunlarin yaninda yiizey piiriizliiliigliniin takim asinmasina
bagl olarak kotiilestigi tespit edilmistir. Ayrica bir¢ok pasoda talag sarma tespit edildiginden
ylizey kotiilesmesi de goriilmiistiir. Bununla birlikte kesici takimin aginmasina bagli olarak
kimi pasolarda talag sarma goriilmediginden yiizey kalitesi diger pasolara kiyasla daha iyi
sonuclanmistir.

Anahtar Kelimeler: Talasli imalat, Paslanmaz ¢elik, Takim 6mrii, Yiizey pirtizliligi

EXTENTED ABSTRACT

Machining is one of the essential methods used to produce parts with high dimensional
accuracy. With this method, the cutting tool continually wears while removing chips from the
workpiece. The main cause of tool wear is the friction between the cutting tool and the
workpiece and the various wear mechanisms that occur due to this friction. The main cause of
tool wear is the friction between the cutting tool and the workpiece and the various wear
mechanisms that occur due to this friction. Wear in cutting tools is affected by many factors,
such as workpiece material, cutting tool material, and cutting conditions. In terms of cutting
tools, wear is one of the most vital matters to be controlled. Maintaining productivity while
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using the cutting tool in the most economical way possible is a necessity for a stable
production process. For this reason, monitoring tool life is one of the most crucial research
topics, both industrially and scientifically. In this study, machinability tests were carried out
on stainless steel materials, which are difficult-to-cut materials. In the experiments, the
change in tool life and surface roughness was analyzed using a constant cutting speed of 150
m/min, a feed rate of 0.1 mm, and a depth of cut of 0.8 mm. Tool wear measurements were
performed using a toolmaker's microscope. After each pass, the cutting tool was examined,
and the amount of wear was determined. Surface roughness measurements were taken from
the workpiece surface five times at the end of each pass. Tool wear analyses were concluded
with the flank wear value reaching the limit value of 300 um. In the experiments, it was
understood that the tool life was completed at the end of the 31st minute due to flank wear.
Significant notch wear and built-up-edge formation were also observed on the tool surface.
The crater wear expected to be observed was not detected. It can be claimed that the reason
for this is the cooling of the cutting tool and workpiece at the end of each pass due to
measuring and the crater wear not developing sufficiently due to cooling. Besides, it was
determined that the surface roughness deteriorated due to tool wear. In addition, surface
deterioration was also observed because of chip wrapping in many passes. However, wear on
the cutting tool caused no chip wrapping in some passes, and the surface quality was better
than others. In addition, it was determined that the surface roughness of the workpiece slightly
improved before the end of the tool's life.

Keywords: Machining, Stainless steel, Tool life, Surface roughness

GIRIS

Talaghh imalat gerek yiiksek boyutsal dogruluk sunmasi gerekse istenen is parcasi
geometrilerinin elde edilebilmesi nedeniyle 6nde gelen imalat yontemlerinden biridir. Ayrica
talagh imalat ile ¢ok diisiik yiizey piiriizliilik degerlerine ulasmak miimkiindiir. Bu nedenle
imalat yontemleri arasinda 6ne ¢ikan bu yontemin kullanim alan1 siirekli olarak artmaktadir
[1]. Talaghh imalat ile bir¢ok farkli malzeme tiirii kullanilarak farkli makine parcalarinin
imalati miimkiindiir. Bununla birlikte baz1 malzemeler sahip olduklar1 niteliklerden dolay1
talagh imalata nispeten uygun degildir. Talasli imalat esnasinda kesici takim ile is parcasi
stirekli temas halindedir ve bu temas alaninda yiiksek sicakliklar meydana gelir. Paslanmaz
celikler diisiik 1s11 iletkenlikleri nedeniyle kesme esnasinda olusan 1sinin kesici takimdan
uzaklagmasina yardim edemezler. Bu nedenle 1s1 takim ucunda siirekli olarak birikir ve erken
takim asinmasi gergeklesir. Bunun sonucunda takim ekonomik degerini hizlica kaybederken
islenen parcanin yiizey piriizliillik degerleri ise siirekli bozulur [2-3]. Genel olarak ¢elik
iceresinde %12’den fazla Cr bulunmasi durumunda paslanmaz ¢elik elde edilmektedir.
Paslanmaz ¢elik malzemeler temel olarak dort siifta incelenebilir. 1. Ferritik 2. Martenzitik
3. Ostenitik ve 4. Dubleks (Ferritik-Ostenitik). Bu smniflar arasinda islenebilirlik agisindan en
zorlu malzeme Dubleks (Ferritik-Ostenitik) paslanmaz celiklerdir. Bu durumun belirli
sebepleri vardir. Bunlarin basinda disiik 1s1l iletkenlik ve deformasyon sertlesmesi
gelmektedir [2].

Rashid ve digerleri yapmis olduklart ¢alismada [4] takim asinmasi ve islenen
malzemelerin yiizey piirlizliiligii tlizerine arastirmalar yapmigslardir. Bu arastirmalarda AISI
4340 malzeme iizerinde tornalama islemi gergeklestirilmis ve diisiik ilerleme degerlerinde
kesici takim u¢ aginmasinin arttigini tespit etmiglerdir. Santhanakumar ve digerleri maraging
celiginin tornalamasi ile ilgili yapmis olduklari ¢alismada [5] optimum igleme sartlarinin
gerek takim asinmasi gerekse yiizey piriizliligi degerlerini ciddi sekilde iyilestirebilecegini
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ortaya koymustur. Boylelikle Ra degerini 0,8 um seviyesinden 0,4 um seviyesine ve serbest
ylizey asinma degerini 0,0445 mm degerinden 0,0234 mm degerine diisiirmiislerdir. Aratjo ve
digerleri [6] ¢aligmalarinda yiizey piiriizliiliigii ve takim aginmasinin etkilerini incelemiglerdir.
Bu incelemelerde kesme sirasinda ortaya c¢ikan 1sinin oldukg¢a 6nemli oldugunu ve sogutma
stvist kullanarak bu 1smin diisiiriilmesinin 6nemini vurgulamiglardir. Boylelikle gerek yiizey
piriizliligi gerekse takim asinmasinin ciddi sekilde diisiirdiigiinii ileri stirmiislerdir. Demir
ve Adiyaman [7] takim yanasma ac¢isinin takim asinmasi {lizerindeki etkilerini incelemistir.
Ayrica islenen malzemelerin yiizey piirtizliiliigii degerlerini de irdelemislerdir. Arastirmacilar
kesme sartlarinin optimizasyonunun uygun olmamasi durumunda kesici takimlarin ciddi
sekilde asindigini ortaya koymuslardir. Bununla birlikte yiizey piirtizliilligi degerlerinin de
takim asinmasina bagli olarak bozuldugunu vurgulamislardir. Chen ve digerleri [8] paslanmaz
celik malzemelerin farkli kesme hizi, ilerleme degeri ve kesme derinligi parametreleri altinda
islenebilirliklerini incelemistir. Yapilan incelemelerde takim asinmasi ve yiizey piirtizliligi
degerleri analiz edilmistir. Zamana bagl olarak 6., 12. ve 18. dakikalarda yapilan analizlerde
takimin once hizlica aginma gosterdigi sonrasinda aginmanin sabit bir hizla ilerledigi ve 18.
dakikada ciddi takim asinmasinin gozlendigini vurgulamistir. Bu asinmaya bagli olarak yiizey
puriizliliigii degerlerinin 1,4 pum degerinden 19,4 pm degerine kadar kotiilestigini tespit
etmislerdir. Fox-Rabinovich ve digerleri [9] takma uglu (insert) kesici takimlar ile yaptiklar
tornalama deneylerinde CVD ve PVD kaplamalarinin etkilerini arastirmislardir. Ozellikle
yigma kenar olusumu temelli olarak yaptiklar1 takim omrii ¢calismalarinda kaplamanin takim
omrii lizerinde belirgin etkisi oldugunu ileri slirmiiglerdir. Bu aragtirmada kimi kesme
sartlarinda 8 kat daha az yigma kenar olusumu meydana geldigini tespit etmislerdir. Ayrica
yan yiizey asinmasinda ise CVD kaplamalarda ¢ok daha az asinma gozlemislerdir. Parsi ve
digerleri [10] ¢alismalarinda siiper-dubleks paslanmaz ¢eliklerin islenebilirligini incelemistir.
Farkli kesme hizlar1 ile yapilan deneylerde kaplamasiz, AITiN ve AICrN kaplamalar
takimlarda takim asinma miktarinin degisimi ve ylizey piriizliliigiinde olusan degisimi
aragtirmiglardir. Sonug olarak kaplamasiz takimlarin gerek yiizey piiriizliliigii gerekse takim
omrii agisindan daha basarisiz sonuglar iirettigi anlagilmistir. Bununla birlikte kaplamali
takimlarin ise birbirine yakin sonuglar elde ettigi gozlenmistir.

Bu ¢alismada talagli imalat agisindan zorlayict niteliklere sahip olan AISI 4462
(X2CrNiMoN2253) dubleks paslanmaz celik malzeme {lizerinde takim asinmasi analizi
yapilmistir. Ayrica islenen parganin ylizey puriizliligindeki degisimin takim aginmasina

bagli olarak nasil degistigi arastirilmistir.

2. Materyal ve Metot

2.1. Materyal

Bu ¢alismada islenmesi zor malzeme sinifinda yer alan AISI 4462 (X2CrNiMoN2253)
dubleks paslanmaz celik malzemeler {izerinde takim Omrii ve yiizey piirtizlilligi analizleri
gerceklestirilmistir. AISI 4462 dubleks paslanmaz celige ait ASTM E1086 standartlarina gore
kimyasal kompozisyon Tablo 1.’de mekanik 6zellikler ise Tablo 2.’de sunulmustur.

Tablo 1. AISI 4462 dubleks paslanmaz ¢elige ait kimyasal kompozisyon (%)
Element C Si_ | Mn P S Cr | Mo | Ni N
Agirlikea % | 0,015 | 0,50 | 1,40 | 0,029 | 0,004 | 22,69 | 3,11 |4,84]0,1690
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Tablo 2. AISI 4462 dubleks paslanmaz ¢elige ait mekanik 6zellikler
Mekanik 6zellik Akma dayanimi | Cekme dayanimi1 | Uzama | Sertlik
(MPa) (MPa) (%) (HBW)
Deger 488 692 47 218

Kesme deneyleri Korloy marka PTGNR2020K16 kater ve TNMG160404-HA (Grade
PC9030) kesici ug (insert) ile gergeklestirilmistir. Deneyler Hasan Ferdi Turgutlu Teknoloji
Fakiiltesinde Makine Miihendisligi boliimiinde bulunan Goodway GLS-1500M CNC torna
tezgahi ile gerceklestirilmistir. Yiizey piirtizliliigii 6l¢tiimi icin Mahr M300 terminali ve Mahr
Marsurf RD18 o6l¢im cihazi kullanilmistir. CNC Torna tezgahi iizerinde is parcasini
sOkmeden ylizey piiriizliliigi 6l¢gtimii yapilabilmesi amaciyla CNC Torna tezgahinin parga
yakalayic1 kismma bir fikstiir yerlestirilmistir. Olgiimler bluetooth destekli Mahr Marsurf
RD18 olgiim cihazi ile yapilip, sonuglar Mahr M300 terminalinden alinmistir. Yiizey
puriizliliigii olgtimleri ISO 4288 standarttt temel alinarak gergeklestirilmistir. Takim
asinmasinin Ol¢iimii icin Mahr MM200 takimci1 mikroskobu kullanilmistir. Bu mikroskoba M-
Shot MD30 kamera ile akiiple edilerek olgiim fotograflarmin dijital ortama nakledilmesi
saglanmustir (Sekil 1.).

Sekil 1. Takim asinmasi 6lgiim sisteminin hazirlanmasi

AISI 4462 (X2CrNiMoN2253) paslanmaz ¢elik malzemeler iizerinde gerceklestirilen
takim asmmmasi deneyleri ISO 3685°e¢ gore belirlenmigtir. ISO 3685 torna tezgahi gibi
tezgahlarda kullanilan tek noktali kesici takimlarin aginma degerlerinin tespitinde kullanilan
temel standarttir. Deneylerde 0,8 mm talas derinligi ve kesici takim fireticisi tarafindan
onerilen 150 m/dk kesme hizi kullanilmistir. Deneyler kesme uzunlugu, kesici takim omrii
acisindan 1 dakikalik kesme siiresine denk gelecek sekilde gergeklestirilmistir. Bu nedenle
deneylerde belirlenen kesme hizi i¢in farkli kesme uzunluklari olusmaktadir. Kesme
uzunlugunun tespiti i¢in Egitlik 1°de goriilen formiil kullanilmistir.

__Txfx1000xV
wtxd

! (Esitlik 1)

Esitlik 1°e gore 1 dakikalik kesme dmriine karsilik gelen kesme uzunlugu dogrudan is
parcasi ¢apma baghdir. Is parcalar1 @100 mm odlgiisiinde temin edilmistir. Ancak malzeme
ylizeyinde istenmeyen diizensizlikler olabilecegi diisiliniilerek is parcasi iizerinden 2 mm talas
kaldirilarak malzeme c¢ap1 @98 mm’ye diistiriilmistiir. Esitlik 1’te goriilen hesaplama her ¢ap
degeri i¢cin ayr1 ayr1 hesaplanmis ve hesaplanan kesme uzunluguna gore kesme islemi
yapilmistir. Cap degeri distiikkce kesme uzunlugunun arttigr goriilmektedir. Sekil 2°de bu
durum gorsellestirilmistir.
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Sekil 2.’de goriillen bu durum teknik olarak birbirini takip eden pasolar arasindaki
farkin ikinci bir takim ile temizlenmesi gerekliligini ortaya koymaktadir. Bu sebeple her
islenen paso sonrasi ikinci bir takim ile birbirini takip eden pasolar arasindaki fark
temizlenmistir. Sekil 3.’te sirastyla yapilan biitlin islemler goriilmektedir.

Takim ISO 3685'e gore
asinmadi ise bir sonraki Sonraki kesme iglemi
kesme iglemine gecis

[s pargasi gapina gére kesme
uzunlugunun tespiti

3.adim ile 6. adim arasindaki
Ikinci takim ile bir sonraki islemleri tekrar et

pasoya hazirlik yapilmasi Takim ISO 3685'e gore
asindi ise

Esas takim ile kesme islemi

Kesici takim aginma ol¢limii Yiizey piiriizliliigi ol¢timi Deneylerin sonlandirilmasi

Sekil 3. Deney islem sirasi

Kesici takimini aginmis kabul edilebilmesi i¢in ISO 3685’e gore temel olarak ii¢ kriter
ileri stirtilebilir.

e Yan yiizey aginmasi diizenli ise VBg = 0,3 mm oldugunda takim aginmis kabul
edilmektedir.

e Yan yiizey asmmmasinin diizenli olmamast durumunda ise VBmax = 0,6 mm
oldugunda takim asinmis kabul edilmektedir.

e Krater asinmast olmasi durumunda KT = 0,06 +0,3f degerinden biiyiik bir
asinma takim Oomriiniin tamamladigini gostermektedir.

ISO 3685°te belirtilen aginma durumlarina bagl olarak Sekil 3.’te goriilen islemler her
bir paso i¢in ayr1 ayr gergeklestirilmistir. Her paso sonrasi yapilan takim asinmasi 6l¢timleri
sonunda ISO 3685°te belirtilen sartlardan birinin olustugu gozlenmesi durumunda deneyler
durdurulmus ve takim omriiniin tamamlandig1 kabul edilmistir. Gergeklestirilen talagl imalat
ve ylizey piiriizliilik dlgtimleri Sekil 4.’de goriilmektedir.
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Sekil 4. Talagh imalat islemleri ve yiizey piirtizliiliigii 6lgtimii

Kesici takim agimmasinin incelenmesi amactyla kesici takimin {izerine koyulabilecegi
ve farkli agilarda goriintii alinabilecek bir fikstiir tasarlanmistir (Sekil 5.). Takimci
mikroskobu tablasina yerlestirilen bu fikstiir kullanilarak toplam alt1 adet goriintii alinmasi
miimkiindiir. Bunlarda bes adedi 10°, 30°, 45°, 90° ve F (Yan yiizey asinmasi-Flank wear)
kisimlaridir. Fikstiir {izerinde 90° 6l¢iim boliimii hem kesici ug st yiizeyinin incelenmesi
amaciyla hem de kesici takimi dik yerlestirerek burun asinmasi kontrolii i¢in kullanilmistir.
Boylelikle her paso sonunda toplam alt1 adet goriintii analiz edilmistir. Kesici takim aginma
Olctimleri ise Sekil 5’te goriilmektedir.

Sekil 5. Takim asinmasinin kontrolii i¢in kullanilan fikstiir ve 6l¢lim sistemi

3. Sonuglar

3.1. Yiizey Piiriizliiliigii Ol¢iim Sonuclar

Talagli imalat ile her bir dakikalik takim Omrii sonunda is pargasi tezgahtan
sOkiilmeden ylizey piriizliliigii dlgiimleri gergeklestirilmis ve ortalama ylizey piiriizliligi
degerleri (Ra) tespit edilmistir. Bu amagcla tezgah iizerinde 72° (360°/5=72°) derece ile tim
ylzeyden elde edilen bes adet ylizey piiriizliiliigii 6]l¢limiiniin ortalamasi alinarak Sekil 6. elde
edilmistir.
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Ortalama ylizey piirtizliliigl degerleri (Ra)
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Takim omrii (dak)
Sekil 6. Ortalama ylizey piiriizliligl degerleri

Ortalama yiizey piiriizliiliigii degerlerinin takim asinmasina baglh degisimi Sekil 6’da
gorlilmektedir. Talaghh imalat deneyleri ve ylizey pirizliligi oOl¢timleri takim omrii
tamamlana kadar devam edilmistir. Yapilan deneylerde takim omrii 31. dakikada
tamamlanmis bu nedenle 31 adet ortalama yiizey piirlizliliigii verisi Ol¢lilmiistiir. Takim
asinmas1 zamana bagli olarak arttigindan kesici u¢ zaman iceresinde kesme kenarlarini
kaybetmektedir. Bunun sonucu olarak yiizey piiriizliliigiinde kotiilesme beklenebilir [11].
Yapilan deneyler de bu durum goriilmekle birlikte zamana bagl olarak kétiilesen yiizey
puriizliligi oldukca belirgindir. Kotiilesen yiizey piiriizliiliigii belirgin olmakla birlikte son
4-5 pasoda onceki pasolara kiyasla yiizey piirtizliiliik degerlerinde iyilegsme goriilmiistiir.

3.2. Takimc1 Mikroskobu ile Takim Asinmasi Ol¢iim Sonuclar:
Takim asinmast Ol¢limlerinde farkli agilardan goriintiiler elde edilmis (Sekil 7) ve

Olgiimler yapilmigtir. Takimci mikroskobu ile elde edilen goriintiller Tablo 4.’de
sunulmustur.

ek1 7. Yan zy (serbest ey) asmas1
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Tablo 4. Takim aginmasinin incelenmesi

Acili cekim

45° agili inceleme

Burun asinmasi

30° ag1l1 inceleme

Ust Yiize

10

° acili inceleme

Takimc1 mikroskobu kullanilarak elde edilen 10°, 30°, 45°, 90° ve F (Yan ylizey
asimnmasi-Flank wear) goriintiileri ile takim asinmasi takip edilmistir. Bununla birlikte 30° ve
45° ag1 ile alman goriintiilerin takim asinmasinin kontrolii i¢in kullanilabilecek durumda
olmadig1 goriilmektedir. Takimc1 mikroskobuna akiiple edilen M-Shot MD30 kamera ile elde
edilerek bilgisayar ortamina aktarilan goriintiiler Digital image anlaysis yazilimi kullanilarak
degerlendirilmistir. Yazilim ile elde edilen aginma degerlerinin zamana bagl olarak degisimi
Sekil 8.’te goriilmektedir.

350
300

=R NN
a o O
o O o

o
o

Asinma degeri (um)

(8}
o O

Zamana bagli olarak yan ylizey asinma degisimi (um)

12345678 91011121314151617181920212223242526272829303132

Takim 6mrii (dak)

Sekil 8. Takimc1 mikroskobu ile alinan goriintiiler

Sekil 8’de goriilen aginma degerleri incelenmistir. Takim asinmasit 6nce hizlica belli
bir diizeye gelmis ardindan sabit bir egimle artis gdstermis ve son olarak hizlica artmistir. Bu
kesme sartlarinda 31. dakika sonunda takim omriinii tamamlamig ve ISO 3685°te belirtilen
0,3 mm (300 pm) takim asinmasina ulasilmistir. Asinma Oncelikle hizla gerceklesmis,
ardindan sabit bir sekilde artmaya baglamig ve takim omrii sonlarina dogru hizlica artan
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takim asimnmasi tespit edilmistir. Literatiir calismalarinda da Letot ve arkadaslar1 [11] ve
Derani ve arkadaslar1 [12] benzer sekilde takim Omriiniin sonuna dogru hizlica gelisen bir
asinma tespit etmislerdir [11-12].

Takim aginma tiirlerinin nerdeyse tamamina bu ¢alismada rastlanmistir. Yan yiizey
asinmasi, burun asinmasi ve yigma kenar olusumu belirgin sekilde tespit edilmistir. Takim
omrii ISO 3685°¢ goére yan yiizey asinmasina bagli olarak tamamlanmistir. Peksen ve
arkadaslar1 [12] yaptiklar1 ¢alismada belirgin yan yilizey asinmasi tespit etmislerdir. Benzer
sekilde Patil ve arkadaslar1 da belirgin yan ylizey asinmasi tespit etmislerdir [13]. Bununla
birlikte literatiirde siklikla goriilen krater asinmasi belirgin olarak goriilememistir. Peksen [12]
yan ylizey aginmasinin yaninda belirgin krater asinmasi tespit etmistir. Benzer sekilde Wu ve
arkadaslar1 da belirgin krater asinmasi ile karsilagmistir [14]. Literatiirde goriilen krater
asinmasinin mevcut deney sartlarinda belirgin olmamasi 1s1 girdisi ile iligkilendirilebilir.
Paslanmaz ¢elikler diisiik 1s1l iletkenlige sahiptir. Bu nedenle 1s1, kesici takimda birikerek
krater aginmasin1 hizlandirir. Bununla birlikte mevcut deney sartlarinda her paso sonrasi
kesici takimin sokiilmesi ve gerekli 6lglimlerin yapilmasi hem is par¢asinin sogumasina hem
de kesici takimin sogumasina neden olmustur. Kuru islem sartlarinda beklenen krater
asinmasinin meydana gelmemesi Ol¢limler esnasinda takimin ve is pargasinin sogumasina
baglanabilir.

Kesici takimlar genel olarak asindik¢a kesme Ozellikleri kdtiilesmekte ve talasl
imalatta daha kot yiizey kalitelerine neden olmaktadirlar. Bu durumu Demir ve Zilkif
vurgulamistir [15]. Bu c¢alismada da genel olarak takim asimmasi arttikca yilizey kalitesi
kotiilesmistir. Bununla birlikte ilging bir sekilde son pasolarda yiizey kalitesinin 6nceki
pasolara kiyasla iyilestigi goriilmektedir. Bazi literatiir kaynaklar1 da benzer durumlar rapor
etmektedirler. Ornegin Derani ve arkadaslar1 [11] ile Akhavan ve arkadaslar1 [16] bu
durumlar karsilagmistir. Takim dmriiniin son kisimlarinda iglenen parcasinin yiizey kalitesinin
tyilestigini ortaya koymuslaridir [11,16].

6. Sonuc ve Oneriler

Talagli imalat cok iyi ylizey kalitesi ve yiiksek boyutsal dogruluk sunabilmesi
nedeniyle diger imalat yontemlerinin Oniine ¢ikan hassas ve kontrolii zor bir yontemdir. Bu
calismada islenmesi zor malzeme smifinda yer alan AISI 4462 (X2CrNiMoN2253) dubleks
paslanmaz ¢elik malzeme {izerinde takim Omrii ve yiizey piiriizliliigii deneyleri yapilmistir.
Bu kapsamda AISI 4462 malzemeler 150 m/dk kesme hizi ile talagh imalat islemine tabi
tutulmustur. Kesici takimin bir dakikalik kesme siiresine denk gelen kesme mesafesi kadar
kullanilmasini takiben kesici takim iizerinde asinma degerleri ve islenen parcanin ylizey
purtizliilik degerleri Ol¢lilmiistlir. Bu islemler sonucunda asagida belirtilen sonuglar ortaya
cikmustir.

Kesici takim iizerinde belirgin yan yiizey asinmasi ana asinma tiirii olarak One
cikmigtir. Takim omrii ISO 3685 standartina gore yan ylizey asinmasinin 0,3 mm (300 um)
degerine 31. dakika sonunda ulagmasi ile tamamlanmistir. Ayrica ¢entik asinmasi ve yigma
kenar olusumu da goézlenmistir. Bununla birlikte goriilmesi beklenen krater asinmasina
rastlanmamuistir.
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Kesici takim aginmasina bagl olarak yiizey piiriizliligii degerlerinde kotiilesme tespit
edilmistir. Yapilan deneylerde daha kontrollii sartlar altinda ve daha uzun siire ile asinma
gozlendiginden yiizey pirizliiliigii degerlerinde goriilen bozulma daha belirgin olmustur.
Bununla birlikte takim Omriinii tamamlamak {izereyken is parcalarinin yiizey piiriizliiliik
degerlerinde bir miktar iyilesme tespit edilmistir.

Talashh 1malat birgok faktdrden etkilenen karmasik bir siire¢ oldugundan bundan
sonraki ¢alismalarda bu calismadan farkli olarak bazi konularin arastirilmasi miimkiindiir.
Deneyler kuru isleme sartlarinda gergeklestirilmistir. Ayni ¢alismanin 1slak ¢alisma sartlari
yaninda minimum miktarda yaglama ve vortex tiip ile sogutma gibi sartlar altinda denenmesi
ilgi ¢ekici olabilir. Paslanmaz celik malzemelerde meydana gelen deformasyon sertlesmesinin
talagli imalat sonras1 durumunun takip edilmesi 6nemli bir veri kaynagi olabilir. Ayrica artan
takim aginmasina bagl olarak kesme kuvvetlerinin 6l¢iilmesi veya sonlu elemanlar metodu ile
modellenmesi de yapilabilecek ¢aligmalar arasindadir.
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ABSTRACT

Impedance control is a widely used concept in robotics to regulate the interaction between a
robot and its environment in tasks such as pushing, polishing, cleaning, and grinding. The
impedance controller regulates the dynamic relationship between the robot and the
environment. The force applied by the robot to the environment depends on the position of the
robot arm endpoint and the corresponding impedance. The interaction force directly affects
the energy consumed by the robot, impacting the torques in the joints. This fact makes it
imperative to control the interaction between the robot and the environment. However, in
certain scenarios, the interaction power of the robot may be limited due to constraints such as
actuator saturation, limited energy supply, or safety concerns. In these situations, it becomes
crucial to model impedance control with limited interaction power to achieve effective and
safe robot behavior. This study presents a detailed analysis of impedance control with limited
interaction power, with a focus on developing an analytical model that accurately captures the
dynamic behavior of the system while considering constraints on interaction power. The
proposed model provides a framework for designing control strategies that can achieve
desired behavior while satisfying the limitations. To optimize the impedance controller
parameters, the Bees Algorithm is used. Following the optimization process, a model for
interaction power limitation was developed, resulting in limited interaction power
consumption for each joint. The effectiveness of the proposed model is demonstrated through
simulations, showing successful control of the interaction between the robot and its
environment with limited interaction power. Numerical and graphical results of the study are
presented.

Keywords: Energy consumption, input trajectory functions, 2R planar robot arm, optimum
impedance control, controller design, The Bees Algorithm.
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1. INTRODUCTION

The field of robotics has seen remarkable advancements in recent years, with robots being
deployed across a wide range of industries, from manufacturing and healthcare to agriculture
and space exploration. As robots are increasingly integrated into various applications, it
becomes critical to ensure that they can interact safely and effectively with their environment.
Impedance control has emerged as a popular concept in robotics to regulate this interaction,
allowing robots to perform tasks such as pushing, polishing, cleaning, and grinding with high
precision [1, 2]. To ensure the safety of both the robot and other entities in contact, it is

essential to control the interaction between the robot and the environment.

In impedance control, the robot's endpoint is considered as a virtual spring-mass-damper
system, and the controller regulates the dynamic relationship between the robot and the
environment by adjusting the impedance of this system [3-6]. The impedance controller acts
as an intermediary between the robot and its environment, enabling the robot to exert the
desired force while also sensing the force feedback from the environment. This feedback is
essential in ensuring that the robot can adapt to changes in the environment and maintain
stable interactions [7]. The input trajectory function used in impedance control is also
important in determining the interaction distance, interaction force, joint torques, and energy

consumption of the robot [8].

However, in some scenarios, the interaction power of the robot may be limited due to various
constraints, such as actuator saturation, limited energy supply, or safety concerns. In such
cases, developing models for impedance control with limited interaction power becomes

crucial to achieving safe and effective robot behavior.

Optimization algorithms are divided into two as global optimization algorithms and local
search algorithms [9]. Global optimization algorithms such as Genetic Algorithm [10, 11],
Particle Swarm Optimization [12] and The Bees Algorithm [13-16] focus on searching across
the entire space. Local search algorithms such as Hooke-Jeeves [17] and Newton Raphson
[18] focus on searching in local areas.

This study aims to provide a detailed analysis of impedance control under such conditions,
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with a focus on developing an analytical model that accurately captures the dynamic behavior
of the system while considering limitations on interaction power. The proposed model offers a
framework for designing control strategies that can achieve the desired behavior while
satisfying the constraints. Additionally, the study uses the Bees Algorithm to optimize the
impedance controller parameters [7], and a model for interaction power limitation is

developed, resulting in limited interaction power consumption for each joint.

The effectiveness of the proposed model is demonstrated through simulations, showing
successful control of the interaction between the robot and its environment with limited
interaction power. The numerical and graphical results of the study provide valuable insights
for optimizing impedance controller parameters and developing control strategies for safe and
effective robot behavior. Overall, this study contributes to the development of robotic systems
that can operate safely and effectively in real-world environments with constrained interaction

power.

2. MATHEMATICAL MODEL
The robotic arm examined in this study is a planar 2 degree-of-freedom (DOF) manipulator
that consists of two revolute joints. The arm's physical structure comprises two links, each

having a distinct mass denoted by m, and , m, as shown in Figure 1.

Figure 1. 2 dof robot arm

To establish the mathematical model for the planar 2R robot manipulator, it is necessary to

determine the position of the center of mass relative to the joint angles. The relationship
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between the center of mass position of the robot's two linkages, characterized by their

respective masses m, and m,, and the joint angles is described by Equation (1).

Ly
X, = 7cos 0,
L
Vi = ?cos 0,

. ®
X, =Ly cos0; + ?Zcos(el +6,)

L
}_/2 = Ll Sin 91 + 725”1(91 + 02)
To determine the mass moments of inertia of the linkages rotating around their respective

centers of mass, the expression [ = 1—12mL2 is utilized. The kinetic energy of the system,

denoted by T, is expressed by Equation (2), while the potential energy, represented by V, is
described by Equation (3).

1 1.1 1
T = Em1(f12 +51) +EI1912 +Em2(f22 +53) +§12(91 +92)2 2)

V =mygy;, + mygy, (3)

The equation of motion for the system can be derived by applying the Euler-Lagrangian

equation. The Lagrangian expression for the system is given by Equation (4).
L=T-V 4

The equation for the joint torques can be derived from the Lagrangian expression, resulting in
Equation (5).

_dfaL\ L -
T4 \ag,) ~ a9

In order to obtain the values for the torques 7, and t,, the equation of motion was calculated

and is represented by Equation (6).
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1 1 .. 2
T, = <§m1L§ + m, (L% + §L§ + L,L, cos(92)>> 0, + myL, <L1 cos(6,) + §L2) 6,

. 1. 1
- m2L1L2 Sln(gz) (0192 + 5622) + E (m1 + zmz)gL1 COS(Ql)

1
+ >Ms gL,cos(6; + 6,) (6)

T =lmL L cos(9)+2L 6 +1mLL sin(9)92+lm 1362
2 2 242 1 2 3 2 1 2 2H1E2 2 1 3 2H2Y2

1
+ EngLZ cos(6; + 6,)

3. IMPLEMENTATION OF IMPEDANCE CONTROL

In order to implement impedance control, several steps must be taken, as depicted in Figure 2.
The first step is to compute the forward kinematics and inverse dynamics equations for the
desired interaction point of the robot, which is based on the joint angles. The next step is to
determine the difference between the position derived from forward kinematics and the target
position, which is then transformed into an interaction force by multiplying it with the spring
constant and damping coefficients. This interaction force is then multiplied with the transpose
of the Jacobian matrix, which results in torques at the joints. The torques computed from the
inverse dynamics equations are then combined with these torques to derive the final torque

that is sent to the robot, thereby providing control over the robot's interactions with its

du b

dt Disturbance

xq(t) H T T Robot
)@ b 9‘0 ] Model

Inverse 0,6,6
Dynamics

environment.

x(t) Forward 0
Kinematics

Figure 2. Impedance control schematics
The interaction force generated using PID control can be expressed mathematically in
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Equation (7). The equation represents the feedback control loop used to minimize the error
between the desired and actual position of the robot manipulator. The proportional gain (k),
integral gain (i), and derivative gain (b) are tuning parameters that determine the strength of
the response to error, the rate at which the error is corrected, and the rate of change of the
error, respectively. The error signal is obtained by subtracting the current position of the
manipulator from the desired position, and the integral and derivative terms are obtained by
integrating and differentiating the error signal over time, respectively. The resulting
interaction force is then multiplied by the transpose of the Jacobian matrix to compute the

joint torques required to achieve the desired interaction force.

o [X2da — de X2d — xz
Fine = k[ J’2] +b yZd f[yZd (7)

The target position of the robot's endpoint, denoted by x,,4 and y,,, is compared to the actual
position of the endpoint, represented by x, and y,. The equation that describes the position of

the endpoint of the robot can be expressed mathematically as given in Equation (8).

X, = Ly cos 0y + L, cos(0; + 6,) ®)

Yy, = Ly sin0; + L, sin(8, + 6;)
The conversion of the interaction force represented in Equation (7) into torques necessitates
the multiplication by the Jacobian matrix of the endpoint of the robot. The Jacobian matrix of

the system is mathematically expressed as Equation (9).

[ dx
_|de, de,|
_|d3’2 dYZl
|26, d8,l 9)

J

J= [—Ll sin(0,) — L, sin(6; +60,) —L,sin(6, + 6,)
"~ [ Lycos(8,) + L,cos(8; +6,) L,cos(6; +6,)

The impedance torques, obtained by multiplying the interaction forces with the transpose of

the Jacobian matrix, are mathematically represented as Equation (10).
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Te = ]TFint
te = —F, L, sin(6; + 6,) + F,L, cos(6, + 6,)

In Equation (10), the x component of the F;,, force is represented as F, while the y
component is denoted as F,. The final torques required for controlling the robot are obtained
by summing the dynamic torques computed using Equation (6) with the impedance torques
derived from Equation (10). The combined torques thus obtained are then transmitted to the

robot, allowing the system to achieve the desired position and impedance control.

4. NUMERICAL APPLICATION

L, =L, =1and m;y =m, =5 kg. According to the scenario, the movement of the robot's
endpoint is sequential, starting from point 1, then moving to points 2, 3, 4, and eventually
returning to point 1, as shown in Figure 3. Throughout the movement of the endpoint, the

interaction power is constrained to a maximum of 0.25 Watts.

—
\ 0
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\\%
¢ \E
\ . 4
1 * 0.25W Limit
€-- -
AN y
O /
N ’
\\\5\@ ,/
g \\(/_ //
N 7
\’&/X\
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I{;S/ \\
v N\,
= 54
I, \\
e - A
3 0.25W Limit 2

Figure 3. Numeric application view

Based on a previous study [8], the sinusoidal function was identified as the most energy-
efficient function among seven different functions. Therefore, in this study, the sinusoidal
function expressed in Equation (11) was chosen as the trajectory function for the robot's

endpoint.
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h, £ <t
sin(n(t, —0.5)) +1
f6 = h0+(h1 _ho) ( (m 2 )) ) <t< tl (11)
hy t>t,

The desired motion trajectory is defined by the initial desired position, h,, at time t,, and the
final desired position, h,, at time t;. To enable scaling of the time interval [t,, t;] to the range
[0,1], a scaled time parameter, t,,, is introduced, as shown in Equation (12).

t_to

t, =
T (12)

The objective function utilized to optimize the coefficients k, b, and i in Equation (7) is
defined as Equation (13).

fobj = j(de —x2)% + (Vaqg — ¥2)? (13)

The objective function used for optimization of the coefficients k, b, and i in Equation (7) is
established by squaring the distance between the target and actual position, also known as the
distance error. The objective of minimizing this function is to reduce the distance error and
bring the actual position closer to the target position. The optimization results are shown in
Table 1.

Table 1. The results of The Bees Algorithm

Initial Initial Objective The Bees Algorithm Resulting Objective
Conditions Function Result Function
k b [ k b i
25 310 5.19 249.83 | 49.92 | 11.09 0.01

The requested interaction power of each joint is determined by the product of the angular
velocity w; and the impedance torque 7., as expressed in Equation (14). However, in order to

limit the interaction power, t, is modified as 7., and shown in Equation (15).
P=w-1, (14)

7., 1S modified in order to saturate the interaction power and is shown in (15). P, is the power

limit target and is selected in this example as 0.25 W, B. is the requested power.
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. ( P, P 1) (15)
T, =min|l——,——,1 |7
e |Pr1| |Pr2| ¢

3. RESULTS AND DISCUSSION

Figure 4 shows the comparison of endpoint locations with and without limited interaction
power. Although the limited interaction power leads to an increase in the positioning error
between the points, the positional error at the points is as low as that without any limitation.

2
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Endpoint Location with No Limit ====- Endpoint Location with Limited Int. Power

Figure 4. Endpoint location comparison between limited and unlimited interaction power

In the limited power interaction mode, the interaction torques may increase at some points due
to the increasing positional error. This effect can be observed in Figure 5. However, in the
starting position, the interaction torques are higher in the unlimited power interaction mode

compared to the limited power interaction mode.
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Figure 5. Interaction torque comparison between limited and unlimited interaction power

At the starting position, the angular velocities in the unlimited power interaction mode are
higher than those in the limited interaction power mode. However, in later seconds, the
angular velocities are higher in the limited interaction power mode. This trend can be

observed from the angular velocity graph shown in Figure 6.
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Figure 6. Joint angular velocity comparison between limited and unlimited interaction power
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In the unlimited interaction power mode, the interaction powers are observed to reach up to 6

W. However, in the limited interaction power mode, the interaction power is limited to 0.25
W as expected, as shown in Figure 7.

6

0.3
mEt 1 1 0.25

]
|
|

1 02
\ 1 015
0.1
. 1 o005

-
-
I

)
-
-
7
»

X v 1 -0.05

-
-
-
-———

1 -01
1 -0.15

No Limitation on Interaction Power [W
o
o
Limited Interaction Power [W]

- - - -
-
~

1 -0.25
-0.3

Time [s]

Interaction Power 1 =~ ====- Interaction Power 2

Limited Interaction Power 1 ===-- Limited Interaction Power 2

Figure 7. Interaction power comparison between limited and unlimited interaction power

Table 2 presents the interaction energy consumption in both the unlimited and limited
interaction power modes. The results show that the interaction power consumption was

increased by 1.62% in the limited interaction power mode compared to the unlimited
interaction power mode.

Table 2. Interaction energy consumptions

Interaction Energy | Interaction Energy Total
Interaction Consumption of Consumption of Interaction Change
Power Mode Joint 1 [J] Joint 2 [J] Energy [J] Ratio
Unlimited 5.97 1.46 7.43 0%
Limited 6.42 1.13 7.55 +1.62%

CONCLUSIONS

In conclusion, this study presented a control method for a robotic arm to optimize the
interaction power consumption while achieving precise positioning. The use of a sinusoidal

trajectory function and an objective function based on minimizing the distance error led to a
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significant reduction in the interaction power consumption. The limitation of interaction
power to 0.25 W resulted in some increase in the positioning error between points, however
the positional errors at the desired scenario points were still low. The study also showed that
limiting the interaction power led to lower interaction torques and angular velocities
compared to unlimited interaction power mode. However, the interaction power consumption
was increased by 1.62% in the limited interaction power mode. Overall, the findings of this
study demonstrate the effectiveness of the proposed control method in optimizing interaction

power consumption while maintaining precision in robotic arm positioning.

As the results of this study have shown, the limited interaction power consumption method
can be a promising approach for reducing power consumption peaks in industrial robots.
Therefore, future studies could investigate the application of this method to larger and more
complex industrial robots, as well as explore the potential benefits of combining this method
with other power-saving techniques. Additionally, further research could also investigate the
effect of different trajectory functions and optimization algorithms on the performance of the

limited interaction power consumption method.
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OZET

Yanma geciktiricili polimer karisimlari, miithendislik plastikleri igerisinde onemini gittikce
arttiran malzeme smifidir. Yangin gibi insan hayati i¢in tehlikeli afet durumlarinda,
plastiklerin yangin karsisindaki davranisi, verdigi reaksiyon, biiylime hizi ¢evresinde bulunan
insanlarin hayatina dogrudan etki edebilen durumlardir. Plastiklerin maruz kalabilecekleri her
tiirlii yangin tehlikesine karsi bariyer olma, durdurma veya yavaslatma gibi karakteristikleri
insan hayatinin ve ¢evrenin korunmasina yardimci olabilecek unsurlardir. Plastiklerin
yanmaya karsi  direngleri, yanma geciktiricilik davramiglar1  ¢esitli  normlarla
belirlenebilmektedir. Bu normlar igerisinde en bilineni UL Sertifikasyon Kurumunca
belirtilmis UL-94 testidir. Bu test malzemenin yanma karakteristigini VO, V1, V2 ve HB
olarak smiflamaktadir. Bu smiflamalar igerisinde VO karakteristigi alev geciktiriciligi en
yiiksek olan sinifi, HB ise en diisiik olan sinifi belirtmektedir. Cesitli kullanim alanlarinda bu
ve bunun gibi smiflandirmalar dogru malzeme se¢imi konusunda karar verilmesini
saglamaktadir. Toplu tasima araglarinda ise UL’in disinda Avrupa Standartlar1 Kurumu’nca
belirlenmis olan EN 45545-2 standard1 bulunmaktadir. Bu standart 6zellikle demiryollar1 gibi
toplu tagima vasitalarinda ne tir yanmazlhik smifi {riinlerin  hangi parcalarda
kullanilabilecegini belirleyen standarttir. Bu kapsamda malzemelerin yangina kars1 direnci,
yanma reaksiyonu sirasinda salinan duman toksikligi gibi yolcular i¢in hayati 6nem tasiyan
malzeme davranislarin1  simiflandirmaktadir. Bu c¢alismada, EN 45545-2 standardinca
belirlenmis olan farkli kullanim alanlarinda kullanilmak iizere gelistirilmis olan polyamit 6 ve
polyamit 66 kompozitleri gelistirilmistir. Calismada her iki polimer tiirii de cam elyaf
takviyeli (%25, %30, %35) demiryollarinda kullanima uygun olacak sekilde halojensiz alev
geciktirici bilesenler ile iretilmistir. Yanma geciktiricili katkilar farkli oranlarda (%16-22)
formiilasyona dahil edilmistir. Kullanilan katkilar demiryollarinda kullanima uygun olacak
sekilde distlik toksisiteye sahip bilesiklerden secilmistir. Gelistirilen kompozitlerin yanma
davranislar1 dikey yanmazlik (UL-94), kizgin tel tutusma sicakligi (IEC 60695-2-13), kizgin
tel yanma indeksi (IEC 60695-2-12), yatay yanmazlik (FMVSS 302), Limit Oksijen Indeksi
(LOI), duman salimimi (EN ISO 5659-2), toksisite degeri (EN ISO 17094) EN 45545
standardinda belirtilmis olan konektor parcalarinda kullanima uygunlugunun belirlenebilmesi
icin test edilmistir. EN 45545-2 standardinca belirlenen testler LAPI bagimsiz laboratuvar
sirketi tarafinda test edilmis ve tehlike seviyesi (HL) siniflandirilmistir.  Ayni zamanda
kompozitlerin fiziksel ve mekaniksel ozellikleri; yogunluk (ISO 1183), c¢ekme-kopma
ozellikleri (ISO 527-2), centiksiz ve ¢entiksiz darbe dayanim 6zellikleri (ISO 179/1eA, ISO
179/1eU), 1s1l deformasyon sicakligi (HDT) testleriyle incelenmistir. Calisma kapsaminda
kompozitlerin nihai olarak kullanilacagi parca tasarimlari tizerinde kizgin tel tutusma sicakligi
testi yapilarak malzemenin kullanimi uygunlugu dogrudan gozlemlenmistir. Sonug¢ olarak,
EPLAMID 6 GX0 30 ve EPLAMID 66 GXO0 30 {iriinleri icin EN 45545 standardina uygun
olarak HL3 seviyesinde R22, R23 ve R24 ihtiyag¢ setlerine uygunluk sertifikasi alinmastir.
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ABSTRACT

Flame retardant polymer composites are a class of materials that are becoming increasingly
important in engineering plastics. In disasters that are dangerous for human life such as fire,
the behavior of plastics against fire, their reaction, and growth rate are situations that can
directly affect the lives of people around them. Characteristics of plastics such as being a
barrier, stopping or slowing down all kinds of fire hazards they may be exposed to are
elements that can help protect human life and the environment. The fire resistance and fire
retardancy behavior of plastics can be determined by various norms. The most well-known
among these norms is the UL-94 test specified by the UL Certification Authority. This test
classifies the flammability characteristics of the material as VO, V1, V2 and HB. Among these
classifications, the VO characteristic indicates the class with the highest flame retardancy, and
HB indicates the class with the lowest. This and similar classifications in various fields of use
enable the decision on the suitable material selection. In public transportation vehicles, apart
from UL, there is the EN 45545-2 standard, which is determined by the European Standards
Institution. This standard is the standard that determines what kind of flammability class
products can be used in which parts, especially in public transport vehicles such as railways.
In this context, it classifies material behaviors that are vital for passengers, such as the
resistance of materials to fire and the toxicity of smoke released during the combustion
reaction. In this study, polyamide 6 and polyamide 66 composites, which were developed to
be used in different usage areas determined by the EN 45545-2 standard, were developed. In
the study, both polymer types were produced with glass fiber reinforced (25%, 30%, 35%)
and halogen-free flame retardant components suitable for use in railways. The additives with
fire retardant were included in the formulation at different rates (16-22%). The additives used
were selected from compounds with low toxicity to be suitable for use in railways.
Combustion behavior of the developed composites, vertical flammability (UL-94), glow wire
ignition temperature (IEC 60695-2-13), glow wire flammability index (IEC 60695-2-12),
horizontal flammability (FMVSS 302), Limit Oxygen Index (LOI)), smoke emission (EN ISO
5659-2), and toxicity value (EN ISO 17094) has been tested to determine its suitability for use
in connector parts specified in EN 45545 standard. The tests determined by the EN 45545-2
standard have been tested by an independent laboratory company LAPI and have been
classified as hazard level (HL). At the same time, the physical and mechanical properties of
composites; Density (ISO 1183), tensile properties (ISO 527-2), notched and unnotched
impact strength properties (ISO 179/1eA, 1SO 179/1eU), heat deflection temperature (HDT)
tests were investigated. Within the scope of the study, the use of the material was directly
observed by performing the glow wire ignition temperature test on the part designs where the
composites will be used at the end. As a result, for EPLAMID 6 GX0 30 and EPLAMID 66
GX0 30 products, conformity certificates were obtained for the R22, R23 and R24
requirement sets at the HL.3 level in accordance with the EN 45545 standard.
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FINITE ELEMENT ANALYSIS BASED DEFORMATION ANALYSIS OF A
SPESIFIC UNI-AXIAL COMPRESSION TEST SET-TO FOR DETERMINATION OF
CIRCLIP LIMIT FORCE
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B. CETIN
B. SAFRAN
C. TANCI
C. BAKRAC

Vector BTC Ltd. Sti, R&D Department, 06378, Yenimahalle, Ankara, Turkey
FNSS Savunma Sistemleri A.S., R&D Center, 06830, Golbasi, Ankara, Turkey
Tura Tasarim ve Miihendislik Ltd. Sti, Design Department, 06378, Yenimahalle, Ankara,
Turkey

ABSTRACT

Unlike the conventional uni-axial tensile test, some extra fixtures and/or apparatus are needed
in case of component-based verification studies. For instance, aiming to determine the max.
bearing force of a circlip which runs for a transmission shaft, some complex mechanical set-
up should be constructed. Furthermore, these extra apparatus create new challenges in terms
of mechanical testing as like (i) due to high payloads some elastic deformations and/or
deflections may take place during the test (ii) aforementioned deflections could bring up
reasonable amount of controversial forces which eliminates the uni-axial loading scenario.
Owing to those facts, necessary theoretical and/or numerical analysis should be performed
beforehand to assure the precision of the mechanical test. This contribution was devoted to
FEA based analysis of such a specific compression test set-up. Linear elastic analysis was
conducted and the studied test design was modified until the desired max. deflection amount
was satisfied.

Keywords: Uni-axial compression test, deflection, circlip
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THE IMPORTANCE OF PHYSICAL ACTIVITY IN IMPROVING PUBLIC
HEALTH

Sadriddinova Dilobar Husniddin gizi
Bukhara State University, Uzbekistan Bukhara
0000-0003-4880-1846

ANNOTATION:

This article discusses the importance and value of exercise in promoting public health.

We all know that regular exercise creates a healthy image for our children and youth.

Heals their will so that they grow up to be brave and courageous people, able to bravely
overcome various trials and tribulations.creates a solid foundation. The most important
thing is that we are children who are friends with sports. Does not join completely alien
and harmful currents.

In order to form an immune system against the disease in Uzbekistan by involving all
segments of the population in regular physical education and sports, on October 30, 2020,
President Shavkat Mirziyoyev issued Decree No. PF-6099 “On the large-scale introduction
of a healthy lifestyle”. lifestyle and the public Decree No. PQ-4063 of December 18, 2018
on Measures for the Further Development of Sports and Support for the Prevention of
Noncommunicable Diseases, Healthy Lifestyles and Physical Activity of the Population. In
accordance with the Decree "On measures to increase the level of industrial gymnastics” in
state institutions and organizations during the working day. In order to ensure the
implementation of the specified resolution and resolution, from January 1, 2021, the
position of “Sports Promoter” was introduced in state bodies and organizations.

The role of a sports promoter is to organize the performance of industrial
gymnastics by employees depending on working conditions. For this, special breaks are
included in working hours.

The main task of a sports promoter is to organize a “Health Day”, which provides
for the participation of employees in physical culture and mass events at least once a week,
as well as regular sports competitions and other physical education events among

employees. calculated.
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Production gymnastic exercises are performed for 5-10 minutes during the day,
taking into account the peculiarities of the work process.

Industrial gymnastics is a set of exercises performed during the working day in
order to improve health and increase productivity.

Health is also a balanced unit of biological, mental, physical states and labor
activity of the human body. Health is happiness for everyone.

A healthy lifestyle is a cultural, physical development of a person, a cocktail to
increase productivity and creative activity. The main components of a healthy lifestyle are
effective work, personal hygiene, giving up bad habits, proper nutrition at the appointed
time, physical activity, regular physical activity.

Physical training is systematized with exercises and mass sports through exercise or
physical activity at the level of physical maturity, the body's ability to withstand the
adverse effects of the external environment and diseases, an adequate attitude to the
requirements of life, life activity is understood.

In secondary schools, the health and performance of students is improved and
strengthened on the basis of the correct organization of student behavior, which allows
students of schools, academic lyceums and vocational colleges to study every day. reform
requirements and covers rehabilitation work. The provision of these health-related
activities, combined with classroom activities, ensures a high level of physical activity for
students. This significantly reduces the fatigue of students and increases the effectiveness
of educational activities.

The content of physical education, its means and age, gender, health status and
physical training of participants Depending on the application, methods of application are
developed separately.

Notably, it is widely used. Among them - health-improving physical training,
applied means and methods.

Physical exercise has a positive effect on the human body and pay attention to the
design features of the above was found. That is why physical education is so

straightforward. It is worth dwelling on the concept. According to the great scientist Abu
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Ali ibn Sino, the famous Russian scientist M.1. Sarkisov Sornzi and talented Uzbek
scientist T.S. Usmonkhodzhaeva, the treatment of physically weak, sick children and
adults with the help of physical exercises, as well as a variety of exercises used in the
physical development of healthy people, therapeutic methods of their use are understood as
physical culture.

From this comes content and meaning, which only heals. institutions, not just
hospitals. but first of all, the whole family, kindergartens, schools, residences, recreation
and amusement parks, sports facilities organization of mass physical culture and sports
events
reveals the essence of physical therapy.

In general, the physical and mental activity of people engaged in physical activity
are exercises that ensure working capacity, various games, excursions, etc. promotes good
health.

Only special exercises are used to ensure the physical fitness and skills of civil
servants. without it, physical culture is used effectively and purposefully. This, in turn,
promotes health and is an expression of developmental properties.

Healthy physical activity in different people different in their health, gender,
physical condition by layers and categories training and interest in exercises and beliefs
The corresponding designation was noted above. Healing physical full understanding and
assimilation of the benefits and essence of education some artists who received home
conditions in the morning, in the afternoon 2-3 times in the process of work, again after
work in sports facilities or the habit of training in fitness centers It should be noted that
Some people pass in the morning at least 5-6 km or more. running distances, some of
which are different means (dumbbells, springs, elastic bands, etc.). Self 14 and some
healthy football fans 1-2 times a day with peers and peers (in the workplace and in the
community) to play football. A group of people from different areas (business) or
neighborhood) to form teams (teams) and play football, argue like a competition (lay
something in the middle) is possible) has become a habit in many places.

Remedial activities include:

125
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

1) Traditional sports events - sports festivals that are attended by all citizens, which
has become a national tradition in the primary grades. New Year sports events; Sports
event dedicated to Women's Day on March 8; Sports event dedicated to the holiday
"Navruz" on March 21 and others.

2) Non-traditional activities, events held during the year on the basis of the annual
calendar plan of the educational institution.

3) Daily wellness activities, morning physical training, exercise, pre-workout
gymnastics, long break games, extended hours.

In a word, sports competitions of various forms, content, goals and objectives are
aimed at increasing the physical fitness of the population, the formation of physical fitness,
as well as increasing their interest in sports, the importance of physical culture and sports
for human life. , sociocultural, educational - consciously leads to a conscious
understanding of one's place in education and other areas.

Among the recreational activities held in an educational institution are physical
education classes, classes in sports sections, sports competitions and sports holidays, as

well as mass tourism.

Keywords: health improving gymnastics, sports promoter, health, healthy lifestyle,

industrial gymnastics.
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ROLE OF APOPTOSIS AND PROLIFERATION OF VASCULAR WALL CELLS IN
ATHEROGENESIS

Aigul Myrzabayeva
ABSTRACT

Target. The aim of the work is to study the features of cell death and their proliferation in the
wall of human arteries against the background of the development of immune inflammation
during atherogenesis.

Scientific novelty. The scientific article discusses the stages of atherogenesis, indicates the
mechanism of action of apoptosis and its role in atherogenesis. Also in the scientific article
there is information and the study of promising agents in the pharmacotherapy of apoptosis in
the treatment of human vascular atherosclerosis.

- It has been established that apoptosis of endothelial cells, caused by the action of
macrophages, is a trigger mechanism for the rupture of atherosclerotic plaque.

-The aim of the work is to study the features of cell death and their proliferation in the wall of
human arteries against the background of the development of immune inflammation during
atherogenesis.

-The scientific article shows the results of a study by a group of scientists led by M.D.
Rekhter, who studied atherosclerotic plaques, where, as a result, the topographic patterns of
the distribution of proliferating cells depending on their type were determined.

-The role of apoptosis in the physiological processes of the body and the ways in which
apoptosis is involved in the aging process are also described.

Conclusions. The work is of theoretical importance for deciphering the mechanisms of
development of immune inflammation during atherogenesis. The results of this work can be
used to study the pathogenesis of atherosclerosis and be taken into account in the
development of new approaches to the treatment of this disease aimed at regulating the
kinetics of arterial wall cells.

Key words: Apoptosis. Atherogenesis. Aging.
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THE RELATIONSHIP OF NEUTROPHIL-LYMPHOCYTE RATIO AND
PROGNOSIS IN COVID-19 PATIENTS

COVID-19 HASTALARINDA NOTROFIL LENFOSIT ORANININ PROGNOZ iLE
ILISKiSi
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OZET

COVID-19’un sebep oldugu hastalik, ortaya ¢iktigindan bu yana, tiim diinyay: etkisi altina
almistir. Baslangigta, viriisiin yapabilecegi hasar ve siddetini tahmin etmek giic olsa da
yapilan ¢alismalarla ve klinik tecriibelerle, prognoz belirteci olabilecek tetkiklerin incelendigi
caligmalar 6n plana ¢ikmistir. Bunlardan belki de en 6nemlisi, basit ve hizli bir test olan,
hemogram tahlilindeki notrofil lenfosit orani ile hastaligin siddetini 6ngdren caligmalardir. Bu
calismada; hastalarin hastaneye bagvuru anindaki hemogram tahlili ile prognoz iligkisi
incelenmeye calisilmustir.

Bu calismaya; Mart 2020-Aralik 2021 tarihleri arasinda, COVID poliklinigine basvuran ve
PCR + ya da COVID pnémonisi ile uyumlu sonuglar elde edilen hastalarin hemogram
tahlilleri incelenmistir. Hastalar; hastanedeki sonlanima gore ex olan ya da taburcu olan
olmak tiizere 2 gruba yarilmistir. Calismaya dahil olan tiim hastalarin yas ortalamasi 60+14,5
idi. Ex olan grupta yas ortalamas1 (71,6+£9,4), pndmoni siddeti oran1 diger gruba gére daha
yiiksekti. Ayrica ex olan grupta; notrofil sayisi daha yiiksek, lenfosit sayisi daha diisiik
ol¢iildii. Hastaneye basvurusundaki notrofil-lenfosit orani yiiksek, pnémoni siddeti agir olan
ve yasli popiilasyonun prognozunun kotii seyrettigi gdzlenmistir.

Bu calismadan ¢ikan sonuglara gore; hastalarin notrofil-lenfosit oran1 prognoz belirteci olarak
kullanilabilir.

Anahtar Kelimeler: COVID-19, Nétrofil Lenfosit Orani, Prognoz, Pnémoni
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ABSTRACT

The disease caused by COVID-19 has affected the whole world since its emergence.
Although it was difficult to predict the damage and severity of the virus at the beginning,
studies that examined the tests that could be prognostic markers came to the fore with the
studies and clinical experience. The most important of these are the studies that predict the
severity of the disease with the neutrophil-lymphocyte ratio in the hemogram analysis, which
is a simple and rapid test. In this study, the relationship between the hemogram analysis of the
patients at the time of admission to the hospital and the prognosis was tried to be examined.

In this study, between March 2020 and December 2021, the hemogram analysis of the
patients who applied to the COVID outpatient clinic and whose results were compatible with
PCR + or COVID pneumonia was examined. The patients, according to the outcome in the
hospital, were divided into 2 groups, ex or discharged. The mean age of all patients included
in the study was 60£14.5 years. The mean age (71.6+£9.4) and pneumonia severity rate were
higher in the ex-group than in the other group. In addition, in the ex-group, the neutrophil
count was higher, and the lymphocyte count was lower. It was observed that the poor
prognosis of the elderly population with a high neutrophil-lymphocyte ratio and severe
pneumonia.

According to the results of this study, the neutrophil-lymphocyte ratio of patients can be used
as a prognostic indicator.

Keywords: COVID-19, Neutrophil-Lymphocyte Ratio, Prognosis, Pneumonia
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MATERNAL IMMUNITY TOLERANCE

MATERNAL IMMUN TOLERANS
Doktorant Nursin AYDIN
Dicle Universitesi, Veteriner Histoloji ve Embriyoloji ABD
0000-0003-0265-3163
OZET

Immun sistem, kendine ait olan ile olmayan1 ayit etmek igin 6zellesmis ve bunu yapmada
oldukca ustalagsmis bir sistemdir. Kendinden olmayan antijenleri tespit etmesi durumunda
gerekli hiicreleri alarma gecirerek en kisa zamanda miidahalede bulunur. Bu sistemin, aslinda
gerekli ve hayati olmasina karsin gebelik gibi istisnai bir durumda ayni sekilde islemesi
canliligin baslamadan bitmesine sebep olabilir idi. Bu nedenle yari-allojenik olan
embriyo/fetus gebelik boyunca anne immiin sistemi tarafindan idare edilmekte ve bu durum
maternal immiin tolerans olarak nitelendirilmektedir. Bu sistemin, tam olarak anlasilmamis
olmakla birlikte pek ¢ok mekanizmanin katkisiyla gerceklestigi bilinmektedir. Fakat bu 6zel
tolerans sistemi annenin dig etkenlere karsi verdigi tepkileri degil sadece plasentada ve
trofoblast hiicreleri ile iligkili bir sistemdir. Aslinda baslangigta bu 6zel sistemin nasil bir
mekanizmaya sahip olduguna dair farkli goriisler ileri siiriildii. Fakat cesitli sebeplerle biri
hari¢ hepsi ¢iiriitiildii ve bunun ancak embriyonik/fetal hiicrelerin saklanarak anne immun
sisteminden saklandig1i yani bir immun bariyerin varlig1 iizerinde duruldu. Bu saklanma
olayina pek cok mekanizma katkida bulunmaktadir fakat HLA-G denen ¢oziinebilir insan
16kosit antijeni en iyi anlasilabilmis faktor olarak olduk¢a 6nemlidir. HLA-G, trofoblastlar
tarafindan eksprese edilir ve sitotoksik T ve Natural Killer (NK) hiicrelerinin aktivasyonunu
engelleyerek islev gosterir. Ayrica embriyonun kendisi de salgiladigi maddeler vasitasiyla
uygun ortami saglamaya katkida bulunmaktadir. Immiinsiipresif etkiye sahip olan progesteron
hormonu anneye ait olup katkida bulunan faktorler arasinda sayilabilir. Bunlar haricinde de
pek ¢ok mekanizma etkilidir. Bu konunun her yoniiyle agikliga kavusmasi, diisiik
durumlariin engellenebilmesi veya yeni tedavi yollarinin kesfedilmesini ayrica organ nakil

stireglerinin daha basarili sonu¢lanmasini saglayabilir.

Anahtar Kelimeler: Embriyo, Fetiis, HLA-G, Maternal tolerans, Trofoblast
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ABSTRACT

The immune system is a system that is specialized to distinguish between what is its own and
what is not, and it is quite adept at doing this. If it detects non-self antigens, it alerts the
necessary cells and intervenes as soon as possible. Although this system is necessary and
vital, in an exceptional situation such as pregnancy, it could have caused life to end before it
even started. Therefore, the semi-allogeneic embryo/fetus is managed by the maternal
immune system throughout pregnancy and this situation is described as maternal immune
tolerance. It is known that this system is realized with the contribution of many mechanisms,
although it is not fully understood. However, this special tolerance system is not the mother's
response to external factors, but only a system related to the placenta and trophoblast cells.
Different views were put forward as to what kind of mechanism this particular system had at
the beginning. However, for various reasons, all but one were refuted, and it was emphasized
that only embryonic/fetal cells were hidden from the maternal immune system, that is, the
existence of an immune barrier. Many mechanisms contribute to this hiding phenomenon, but
the soluble human leukocyte antigen called HLA-G is very important as the best-understood
factor. HLA-G is expressed by trophoblasts and functions by inhibiting the activation of
cytotoxic T and Natural Killer (NK) cells. In addition, the embryo itself contributes to
providing the appropriate environment through the substances it secretes. The progesterone
hormone, which has an immunosuppressive effect, belongs to the mother and can be counted
among the contributing factors. Apart from these, many mechanisms are effective.
Clarification of this issue in all aspects may prevent miscarriage cases or discover new
treatment methods, as well as provide a more successful result in organ transplantation

processes.

Keywords: Embryo, Fetus, HLA-G, Maternal tolerance, Trophoblast
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A RARE CASE OF NOVEL MUTATION IN THE KIFBP GENE
KIFBP GENINDE NOVEL MUTASYON SAPTANAN NADIR BIR OLGU
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OZET

Goldberg-Shprintzen sendromu (GOSHS), zihinsel gelisim bozuklugu, mikrosefali ve
dismorfik yiiz 6zellikleri ile karakterize otozomal resesif gegisli ¢oklu konjenital anomali
sendromudur. Cogu hastada ayrica Hirschsprung hastaligi ve/veya noral krest hiicreleri ve
noronlarin  gogiindeki kusurlarla tutarli olarak beyinde giral anormallikler vardir.
Megalokornea veya iirogenital anomaliler gibi diger 6zellikler de mevcut olabilir. Goldberg-
Shprintzen sendromu Mowat-Wilson sendromu (MOWS; 235730) ile bazi benzerlikler
gosterir ancak genetik olarak farklidir. Bu gendeki defektlere sahip aile bireyleri farkli
fenotipler gostermektedir. KIFBP geninde kodlanan KIF-binding protein proteini periferik ve
merkezi sinir sistemi gelisimi sirasinda aksonal mikrotiibiillerin organizasyonu ve aksonal
biiylime ve bakim icin gerekli oldugu diisiiniilmektedir. Sunumumuza konu olan 15 yasinda
kadin hasta; boy kisaligi, yiirime bozuklugu ve skolyoz sikayetleri ile genetik tani
merkezimize sevk edildi. Hastaya tiim ekzom dizileme (WES) analizi planlandi ve analiz
neticesinde elde edilen genetik varyasyonlar in siliko araglarin yardimiyla degerlendirildi.
Hastada klinigi ile iligkili oldugu ongoriilen KIFBP geni [NM_015634.4] ¢.979_981del
(p.Leu327del) varyasyonu homozigot olarak saptandi. Tespit edilen varyasyon, proteinin
fonksiyonel bolgesinde bulunan 327. pozisyondaki 16sin amino asidinin silinmesine sebebiyet
vermektedir. Saptadigimiz varyasyon gnomAD, ClinVar ve PubMed taramalarinda
varyasyona saptanmadigindan novel bir varyasyon oldugu diisiintilmektedir. KIFBP’nin KIF-
1 binding protein C terminal fonksiyonel domainini etkileyerek hiicresel metabolizmay1 bozan
varyasyonlar, hastalarda farkli fenotipik tutulumlar ortaya ¢ikarabilmekte ve klinik bulgularin
siddetiyle de korelasyon gosterdigi diisiiniilmektedir. Bu baglamda ¢aligmamizin literatiire
katki saglayacagini diisiinmekteyiz. Tiirkiye, Asya ve Avrupa kitas1 arasinda gecis noktasi
olmasi1 ve akraba evliliklerinin herhangi bir Ortadogu iilkesine benzer olmasi agisinda OR
hastaliklara dair verilerin dikkatle degerlendirilmesi ayrica 6nem tasimaktadir.

Anahtar Kelimeler: Iskelet bozukluklari, WES, Otozomal resesif, Goldberg-Shprintzen
megakolon sendromu.
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ABSTRACT

Goldberg-Shprintzen syndrome (GOSHS) is an autosomal recessive multiple congenital
anomaly syndrome characterized by impaired intellectual development, microcephaly and
dysmorphic facial features. Most patients also have Hirschsprung's disease and/or gyral
abnormalities of the brain consistent with defects in the migration of neural crest cells and
neurons. Other features such as megalocornea or urogenital anomalies may also be present.
GOSHS has some similarities with Mowat-Wilson syndrome (MOWS; 235730) but is
genetically distinct. Family members with defects in this gene show different phenotypes. The
KIF-binding protein protein encoded in the KIFBP gene is thought to be essential for the
organization of axonal microtubules and axonal growth and maintenance during peripheral
and central nervous system development. A 15-year-old female patient was referred to our
genetic diagnosis center with complaints of short stature, gait disturbance and scoliosis.
Whole exome sequencing (WES) analysis was planned and genetic variations obtained as a
result of the analysis were evaluated with the help of in silico tools. The KIFBP gene
[NM_015634.4] ¢.979 _981del (p.Leu327del) variation, which was predicted to be associated
with the patient's clinic, was homozygous. The variation causes deletion of the leucine amino
acid at position 327 in the functional region of the protein. The variation is considered to be a
novel variation as it was not detected in gnomAD, ClinVar and PubMed databases. Variations
that disrupt cellular metabolism by affecting the KIF-1 binding protein C terminal functional
domain of KIFBP may lead to different phenotypic involvement in patients and are thought to
correlate with the severity of clinical findings. In this context, we think that our study will
contribute to the literature. The fact that Turkey is located at a transitional point between Asia
and Europe, and that consanguineous marriages are similar to any Middle Eastern country, it
is also important to carefully evaluate the data on OR diseases.

Keywords: Skeletal abnormalities, WES, Autosomal recessive, Goldberg-Shprintzen
megacolon syndrome.
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USAGE OF ICP-MS IN BIOLOGICAL SAMPLES

BiYOLOJiK ORNEKLERDE ICP-MS KULLANIMI
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OZET

ICP-MS olarak bilinen indiiktif eslesmis plazma-kiitle spektroskopisi, temel inorganik
bilesiklerden olan eser element, mineral ve agir metaller gibi periyodik tabloda bulunan
bir¢cok elementin analizini yliksek secicilik ve hassasiyetle yapan spektroskopik bir cihazdir.
Biyolojik 6rneklerde elementlerin analizi klinik ve rutin analizler agisindan olduk¢a 6nem arz
etmektedir. Bunun disinda arastirma ve inceleme konusu olarak da son yillarda literatiire
oldukca katki saglayan ¢aligmalar yapilmaktadir. Biyolojik drneklerde ICP-MS’in ¢ok tercih
edilme sebebi c¢ok diisiik algilama limitlerinde, birgok elementi ayni anda hizlica dlgme
yetenegine sahip olmasidir. Biyolojik orneklerde ICP-MS ¢ok tercih edilmesine ragmen,
kullaniminda ¢esitli zorluklar ortaya ¢ikmaktadir. Bunlar, az miktardaki 6rnekte hedef tiiriin
diisiik derisimlerde bulunmasi, matriks etkisi, kontaminasyon ve cesitli girisimlerdir. Bunun
haricinde ICP MS ile biyolojik 6rneklerin analiz edilebilmesi i¢in 6rneklerin sivi forma
dontstiiriilmesi ve organik bilesenlerinin biiyiik ¢ogunlugunun uzaklastirilmasi sarttir. Bu
anlamda numune hazirlik asamasi ICP-MS analizlerinde ilk ve en 6nemli basamaktir. Bu
amagla numune hazirliginda en ¢ok Mikrodalga yakma sistemleri kullanilmaktadir. Farkli
tasarimlarda iiretilen ICP-MS cihazlarinda numunenin direkt olarak cihaza uygulanarak analiz
edilmesi biyolojik drneklerde biiyiik avantaj saglamaktadir. Yiiksek hassasiyeti, ayn1 anda ¢ok
sayida elementi hizli bir sekilde analiz edebilme yetenegiyle de rutin klinik analizlerde ve
toksikolojide c¢ok tercih edilen ICP-MS, gii¢lii ve analitik bir cihazdir. Son yillarda birgok
hastalik ve patolojik durumlarda ICP-MS cihazi ile yapilan aragtirmalar hiz kazanmustir.

Anahtar Kelimeler: ICP-MS, biyolojik 6rnekler, eser element

ABSTRACT

Inductively coupled plasma-mass spectroscopy, known as ICP-MS, is a spectroscopic device
that analyzes many elements in the dream table, such as trace elements, minerals and heavy
metals, which are basic inorganic things, with high selectivity and sensitivity. Materials
collected from living things such as humans, animals, plants, fungi, bacteria, and model
organisms constitute biological sample groups. These materials include; body fluids, tissue,
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cells and many other components. Researchers need specific types of biological samples to
perform their work and advance medicine. The analysis of elements in biological samples is
very important in terms of clinical and routine analysis. Apart from this, studies that have
contributed to the literature in recent years have been carried out as a research and
examination subject. The reason why ICP-MS is highly preferred in biological samples is that
it has the ability to quickly measure many elements simultaneously, at very low detection
limits. Although ICP-MS is highly preferred in biological samples, various difficulties arise in
its use. These are low concentrations of the target species in a small amount of samples,
matrix effect, contamination and various interferences. The most common is the
contamination that may occur during sampling and storage. The materials used in the sample
collection stage should be carefully selected to avoid elemental contamination and should be
plastic. Plastic materials used in sample preparation and collection should be washed with 2%
nitric acid. Samples can be stored for a long time at +4-8 °C with pre-treatment, convert to
solution and acidification processes. Apart from this, in order to analyze biological samples
with ICP MS, it is necessary to convert the samples into liquid form and remove the majority
of their organic components. Biological samples cause matrix effect due to their organic
components and high salt content. Digestion of the organic part, dilution up to a certain rate,
is effective in reducing matrix interactions. In this sense, sample preparation is the first and
most important step in ICP-MS analysis. For this purpose, microwave combustion systems are
mostly used in sample preparation. Analyzing the sample by applying the sample directly to
the device in ICP-MS devices produced in different designs provides a great advantage in
biological samples. ICP-MS, which is highly preferred in routine clinical analyzes and
toxicology, is a powerful and analytical device with its high sensitivity and ability to quickly
analyze many elements at the same time. In recent years, research with the ICP-MS device
has gained momentum in many diseases and pathological conditions.

Key Words: ICP-MS, biological samples, trace elements

GIRIS

Canli organizmalarda bir¢ok biyokimyasal siirecin yiiriitiilmesinde temel inorganik
bilesiklerden olan mineraller ve eser elementlerden faydalanilir (Frausto da Silva JIR, 2001).
Biyolojik oOrneklerin, yas agirliginin %]1’inden daha az olan elementlere eser element
denilmektedir (Bowen, 1988). Eser elementler yasamsal dongii homeastazindaki rolleri,
eksiklikleri veya agiriliklar1 sebebiyle ¢esitli hastaliklara sebep olabilmektedir ve bu nedenle
son yillarda sikca arastirilmaya baslannustir (Fraga, 2005). Ornegin bu eser elementlerden
Cinko (Zn), bakir (Cu) ve Mangan (Mn) bir¢cok enzimin kofaktorleridir ve ayrica antioksidan
olarak islev goriirler (H, 2010). Demir (Fe), santral sinir sisteminin fonksiyonlar1 ve yapisi
icin hayati 6onem tasimakla kalmayip, oksijen transferinin de en 6nemli kofaktoriidiir (JM,
2001). Kobalt (Co), yag aside metabolizmasi ve folat igin ihtiya¢ duyulan B12 vitamini ile
biitiinlesmis sekilde bulunmaktadir. Kadmiyum (Cd) g¢evresel ve mesleki maruziyetlerle
birikim gosteren toksik elementlerdendir. Kursun(Pb) ise, inflamasyona sebep olan, oksidatif
stresi tetikleyen, nitrik oksit iiretimini azaltan agir metaldir (Chen PC, 2013). Selenyum (Se),

135
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

hastalik durumlarinda bagisiklik sisteminde rol alir ve hiicre zarlarim1 oksidatif hasardan korur
(U,T 2008).

Biyomedikal alanda, eser elementlerin canlilardaki rolleri ve toksik etkilerini arastirmaya
yonelik pek cok arastirma yapilmaktadir. Bu anlamda eser elementlerin incelendigi
materyaller ise, kan, doku, sag, dis, tirnak, idrar ve ¢ok ¢esitli viicut sivilarini igermektedir.
Ancak, biyolojik Ornekler matris girisimleri, kontaminasyon, diisiik analit ve numune
miktarlar1 sebebiyle analiz edilirken gii¢liik yasanmaktadir (Tung, 2006). Bu yiizden biyolojik
orneklerde eser element iceriklerini belirleyebilmek ve dogru bilgiye ulasmak igin,
uygulanmasi kesinlesmis yontemlerinin kullanilmas1 mecburidir (Ivanenko, 2011).

Biyolojik o6rneklerde farkli teknik, secicilik ve hassasiyetle element analizi yapan cesitli
spektroskopik cihazlar vardir. Cogunlukla, atomik absorpsiyon spektrometresi (AAS),
indiiktif eslesmis plazma atomik emisyon spektrometresi (ICP-AES) ayni zamanda
indiiksiyonla birlesmis plazma optik emisyon spektroskopisi (ICP-OES) olarak da bilinir,
Xray floresan analizi (XFA veya XRF) ve indiiktif eslesmis plazma kiitle spektrometrisi (ICP-
MS) kullanilmaktadir. Nadir olarak da Siyirma voltametresi (SVA) ve nétronaktivasyon
analizi (NAA) kullanilmaktadir (Ivanenko, 2011). Biyolojik 6rneklerde eser element tayini
icin bu cihazlardan en ¢ok ICP-MS kullanilmaktadir. Sebebi yiiksek hassasiyet ve c¢oklu
element analizine imkan sunmasidir.

1.ICP-MS Cihazinin Genel Ozellikleri ve Bilesenleri

Indiiktif eslesmis plazma-kiitle spektrometresi (ICP-MS), biyolojik 6rnekler basta olmak
iizere bircok numunenin ¢ok diisiik konsantrasyonlarda (ug/L, ng/L), bir¢ok elementin ayni
anda analiz edilmesini saglayan geligsmis analitik bir yontemdir. Yontemin ana prensibi,
cozelti halindeki 6rnegin, argon gazi ile plazmaya gonderilmesi ve burada yiiksek sicaklikta
(8000-10000 Kelvin) iyonlastirilan elementlerin kiitle/yiik (m/z) oranina goére de kiitle
spektrometre (MS) tinitesinde tespit edilmesine dayanmaktadir (Bahadir, 2020).

Sample Introduction

— -—

Plasma
= = Pu"ip\ Liquid Sample
I - — eee 2 11 /
: i 2 {}
l oo
— - l
A
Mass Spectrometer M-Tareh /
Waste
Spray Chamber Pneumatic Nebulizer

Sekil-1: ICP-MS ana bilesenler semasi (Kashani, 2010).

136
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

Giliniimlizde farkli dizaynlarda ICP-MS cihazlar1 bulunsa da, bircogunun ana bilesenleri
aymdir ve ayrt  bir iinitesi olmadikca sadece sivi  Orneklerin  analizini
gerceklestirebilmektedirler. Ornegin sprey odasi, nebulizatdr, plazma torcu, dedektdr tiim
ICP-MS cihazlarinda ortak bilesenlerdir. Sivi numune peristaltik pompa aracilifiyla
sislestirilmek tizere nebulizatére gonderilir. Numune burada argon gazi ile aerosol seklinde
sprey odasina puskiirtiiliir. Numune aerosolii quartz torch boliimiinden plazmaya ulasir.
Quartz torc RF sarmali denen, yiiksek radyo frekansi olusturan bakir bobinler icinden
gecmektedir. Bu yiiksek manyetik alandaki voltajli kivilcim ve torch i¢inden gegen argon gazi
molekiilleri carpismaktadir ve yiiksek sicaklikta plazma olusmaktadir boylelikle tiim
elementler iyonlasmaktadir. Pozitif yiiklii iyonlar nikel cone lardan gegerek iyon lensine
ulagir. Iyonlar kiitle detektdriine girmeden dnce girisim yapan iyonlarin uzaklastiriimasi
amaciyla carpistirma hiicresinde inert bir gaz olan helyum veya hidrojen ile ¢arpistirilarak
uzaklagtirilir. Ardindan kiitle analizériinde iyonlar kiitle/ylik oranina gore ayrilir, sadece
kararl1 iyonlar detektore iletilirler (Tung, 2006).

1.1. ICP-MS kullaniminin avantajlari

ICP-MS, miikemmel duyarliligi, segiciligi ve izotop belirleme potansiyeli ile eser element
analizlerinde 6nemli bir yer etmistir. Cok sayida elementi es zamanli olarak hizli bir sekilde
tayin edebilmektedir. Cihaz tasarimina gore, tek enjeksiyonla belirlediginiz kadar (6rnegin 1-
5) okuma yapabilmektedir. Oto Ornekleme iinitesi sayesinde, cok sayida 6rnegi hizli bir
sekilde enjekte ederek analiz edebilmektedir. Girisim yapan tiirleri uzaklagtirmak adina inert
gazlar ile carpistirma ve girisim engelleme 6zelligine sahiptir (Zoorob, 1998).

1.2. ICP MS kullaniminin dezavantajlar

v" Nispeten yiiksek sermaye maliyeti

v’ Yiiksek operator deneyim gereksinimi
Toplam Coziinmiis Katilar < 0.2% (TDS)
Matriks girisimleri
izobarik girisimler

Sapma/belirsizlik

NN N NN

Nispeten yiiksek isletme maliyetleri
v’ Dabha yiiksek konsantrasyonlar i¢in "¢ok hassas" olabilir (Tyler, 1995).
1.3. ICP-MS kullaniminda girisimler

ICP-MS’de spektral ve spektral olmayan iki tiir girisim s6z konusudur. Spektral girisimlerde
plazmadaki hedef tiir iyonunun m/z orani ile iyonik tiiriin m/z oraninin ¢akismasiyla olusur.
Spektral olmayan girisimler ise matriksten kaynaklanmaktadir. Yogun sinyal sebebi ile atom
kiitlesinin baskilanmasi ile olusur. Matriks etkisinin olusumunu 500-1000 mg/mL den ¢ok
olan girigimsel tiirlerin derigimi sebep olmaktadir.
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1. Spektral Girigimler:
v Elementel izobarik girisimler
v Cift yiikli tiirler
v" Cok Atomlu Girisimler
v Artik Miidahaleleri
2. Spektral Olmayan Girisimler:
v' Matris
v Bosluk yiikii etkisi
v' Fiziksel
3. Diger
v' Bellek etkisi
v" Kirlilik problemleri (Balaram, 2021).

2. Biyolojik Orneklerin ICP-MS’de Analizi

Insan, hayvan, bitki, mantar, bakteri ve model organizmalar gibi canlilardan toplanan
materyaller biyolojik numune gruplarini olusturur. Bu materyaller; viicut sivilari, doku,
hiicreler ve diger birgok bileseni kapsamaktadir. Aragtirmacilar, ¢calismalarin1 gergeklestirmek
ve tibbr ilerletmek icin belirli tiirde biyolojik 6rneklere ihtiyac duyarlar.

Biyolojik o6rneklerin elementel analizi olduk¢a mesakkatlidir. Biyolojik orneklerin diistik
hacim ve analit i¢eriklerinden dolayi, elementel analizlerinden saglikli sonug alabilmek i¢in
orneklerin toplanmasi ve analize hazirlanmasi islemleri biiyiik 6nem arz etmektedir.

| Biyolojik Ornekler I

| Viicut Sivilari I I Dokular I I Hiicreler I I Diger I
4 N
4 ) -Taze doku ) -Sa
Hiicre hatt1 vb. ¢
-Kan -Donmus doku “Tirnak
-Safra _Deri
-Siit -RNA
-Serebral s1vi -DNA
-Plazma -Protein Lizatlar
-Tiikriik
-Serum = s
-Idrar
-Siirtintiiler
\_ Y

Sekil-2: Biyolojik 6rnek siniflamasi
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2.1. Biyolojik Orneklerin Toplanmasi

Uygulanan yontemden bagimsiz olarak, biyolojik orneklerin analizinin en genel sorunu,
numune almi ve saklama sirasinda olusabilecek olan kirliliklerdir. Kan 6rneklerinin
toplanmasini ele alacak olursak, ilk asamada kan alimi i¢in kullanilan enjektorlerde Al, Cr,
Ni ve Zn kontaminasyonu riski vardir. Bunun Oniine ge¢mek ic¢in plastik vendz kaniil
kullanim1 tavsiye edilmektedir (Orbelis, 2008). Alinan kanin hemolizli olmasi da ayrica
serumdaki Fe, Cu, Zn, Pb, Rb, Mn ve Mg konsantrasyonlarini arttirdigindan bu asama da
oldukca dikkatli olunmalidir (Bertram, 1992). Kan alindiktan sonra saklanacak tiiplerde
oldukca 6nemlidir. Antikoagiilan igeren tiiplerin numuneyi kontamine etme riski de olduk¢a
yiiksektir (Ivanov, 2009). Bu nedenle lacivert kapakl eser element tiipleri ile Fe, Zn, Cu, Hg,
Pb gibi eser elementlerin tayininde kullanilmaktadir. Piht1 aktivatorii olarak, KoEdta ya da Na-
heparin igermektedir. Eser element analizine kullanilan bu tiiplerde Na ve K analizi uygun
olmaz.

Sekil-2: Eser element Analiz Tiipii

Doku vb diger numunelerin toplanmasinda da benzer kontaminasyonlar séz konusudur.
Dokulardan kesit alinirken kullanilan bisturi, sonrasinda saklanacaklar1 kaplarin temiz ve
elementel girisime sebep olmamas1 6nemlidir.

Toplanan numunelerin 6n islem agamalarinda kullanilan teflon tiipler, pipet uclari, enjeksiyon
tiiplerinin temizligi de elementel analiz agsamalarinda olduk¢a 6nemlidir.

2.2.Biyolojik Orneklerin Analize Hazirlanmasi

Biyolojik numunelerin karmasik matris bilesimi (organik bilesenler, yiiksek tuz icerigi gibi)
cogunlukla numune hazirlama asamasinin analiz prosediiriinden ¢ikarilmasina izin vermez.
Uygulanan yontemlerin seciciligine bagli olarak numune hazirlama, basit numune
seyreltmesinden numunenin termal veya mikrodalga pargalanmasi gibi adimlar izlenebilir.
Numunenin organik kisminin parcalanmasi, belli bir orana kadar seyreltme matriks
etkilesimlerinin azaltilmasinda etkilidir. (Ivanenko, 2011). Bununla birlikte, biyolojik
dokularin ICP-MS ile analizi i¢in, katt numunenin ayrigma prosediirii ve numunenin ICP'ye
eklenmesinden 6nce bunun homojen bir sivi faza doniistiiriilmesi genellikle gereklidir. Analiz
oncesinde numuneler genellikle asit ortaminda parcalanir. Agik veya kapali kaplarda yas
yakma metotlari, mikrodalga destekli asitli par¢alama ile c¢esitli numunelerde basarili
olmasina ragmen mikrodalga sistemlerinin birka¢ dezavantaji da vardir. En 6nemlisi ¢oklu
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numunelerde kullanimi kisithdir, sebebi ise mikrodalga rotorlarimin her dongiide siirli olan
ornek kapasitesidir. Bir digeri ise, kullanilan kaplarda kalan kirliliklerin birka¢ kez temizleme
dongiistine tabii tutulmasi gerekliligidir (Batista, 2009). Bu yiizden az zaman ve emekle daha
cok ornegin 6n hazirlig: arzu edilir bir durumdur.

Bunlar disinda, cihaz tasarimlarina gore degiskenlik gdsteren bir¢ok metot bulunmaktadir.
Bazi cihazlarda numunenin direk enjekte edildigi aparatlar mevcutken (Sussulini, 2017), bazi
cihazlar i¢in farkli kimyasallar ile muamele sonrasi enjeksiyona imkan saglayan metotlar ve
tasarimlar miimkiindiir (Batista, 2009).

2.3.Sonug

ICP-MS de biyolojik Orneklerin analiz edilmesi son yillarda kapsamli bir sekilde
kullanilmaktadir. Ozellikle kan ve idrarda seviyeleri artan elementlerin kronik ve akut
maruziyetlerini belirlemek adina olduk¢a faydalidir. ICP-MS de ¢oklu ve tekli elementlerin
ozellikle klinik toksikoloji ve rutin analizlerde kullanimi hayati 6nem tasimaktadir (Goullé,
2014).

Biyolojik 6rneklerde elementel analize imkan saglayan giiclii, analitik bir cihazdir.

v Oldukga hassastir

v' Cok sayida elementin tek seferde es zamanlh tayiniyle toksikolojik vakalarda hizli
sonug saglamaktadir.

v Gruplara gore yontem uygulanabilirligi ¢ok iyidir.

v" Donanim ve yazilminda diizeltme denklemlerinin kullanimiyla hassasiyet ve
ozgiilliigli de artirmaktadir.
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ABSTRACT

The blood that flows continuously through our veins performs a multitude of functions that
are essential for our survival. This extensive circulatory system facilitates oxygen delivery as
well as nutrient transport, prevents infection, and distributes heat throughout our body.
Human blood consists of ~54.3% plasma, ~45% red blood cells (erythrocytes), ~0.7% white
blood cells, and platelets. The human microbiome includes a wide range of bacterial, archaeal,
viral, and fungal microbial taxa. Since human blood is thought to be completely sterile
consisting only of blood cells, platelets, and plasma, the detection of microbes in the blood
has consistently been interpreted as an indicator of infection. However, although the human
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blood microbiome is a controversial topic, there is growing evidence for its existence. While
the origins, identities, and functions of these microorganisms remain to be elucidated, there is
increasing knowledge on bloodborne microbial phylogeny. The discovery of the human
microbiome has been greatly facilitated by the emergence of Next Generation Sequencing
(NGS) and whole metagenome shotgun sequencing (WMGS) as new techniques to study
microbial genetic material present in different human body parts. The application of
innovative analytical technologies such as 16S rRNA-targeted metagenomic sequencing has
provided increasingly robust evidence for the existence of a human blood microbiome. Here
we underline that many pathogens can survive in blood. Given the growing number of studies
investigating whether the presence of foreign invaders in human blood is not associated with
infection or a diseased condition, we explore the characteristics of a healthy human blood
microbiome.

Keywords: Blood microbiome, bacterial infection, bloodstream
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ABSTRACT

Tuberculosis (TB), one of the ancient diseases, infects about 10 million people every year.
One out of every four people in the world carries a live TB bacillus in their body but does not
show any symptoms of the disease. These individuals represent latent TB infection. Latent
TB infection is one of the biggest obstacles to the eradication of the disease. Because
individuals with latent TB are the largest reservoir of active TB cases. In individuals infected
with TB bacillus, the immune system tries to control the infection by keeping the bacilli in a
compact immune system cell cluster, mostly macrophages, called granulomas. If the
granuloma cannot be preserved due to the disorders in the immune system, the TB bacillus is
released and the infection progresses to active TB disease. It is assumed that the replication of
bacilli within the granuloma continues at a low level, metabolic activities are minimally
regulated, gene expression changes and there is phenotypic drug tolerance. The environment
in granuloma has a different profile, including hypoxia, nutrient deprivation, limited carbon
sources, high concentration of nitric oxide, and low pH. It is thought that these environmental
conditions are the transition of the bacillus to the dormant phase. It is necessary to elucidate
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the mechanisms by which bacilli return to a dormant state and active growth for the control of
TB infection. For this reason, several in vitro models have been developed that mimic
conditions within the granuloma. Wayne's hypoxia model, Loebel's nutrient limitation model,
nitric oxide model, and multiple stress model are some of them. All models contribute to the
laboratory modeling of latent infection and understanding the mechanism of infection by
imitating the stress conditions in the granuloma in a closed tube in a culture medium.

Keywords: Mycobacterium tuberculosis, latent infection, dormancy models, granulomas
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KARAYOLLARI YUZEY DRENAJ SISTEMININ YAGIS SUYU TOPLAMA SiSTEMI
OLARAK KULLANILABILIRLIGININ INCELENMESI
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ORCID ID: 0000-0003-4063-0456

ABSTRACT

Highways are travelable roadways that are utilized by modern cultures to preserve their way
of life. They are used for transportation inside and between cities. Rainfall coming to the roof
is collected by rainwater collection systems to be used as irrigation or drinking water. Systems
for managing rainwater are frequently used to protect the security of roadways. Accordingly,
systems that serve two related but distinct goals can be merged. In this context, this study is a
preliminary study on the usability and conversion potential of the highway precipitation
drainage system as a snow water and rainwater harvesting system. For this, a study area has
been determined. The length of the surface precipitation drainage channels of the asphalt road
is 2000 m (left side) and 2900 m (right side), and the total length is 4900 m. In addition, there
are anti-erosion stone walls. The total amount of equivalent snow water that comes with snow
for the period between January 26 and February 2, 2023, has been calculated as 377300 m°.
On February 2, 14635 m® of snow water was harvested. In addition, it can be said that the
water quality is fairly excellent since a water quality of less than 50 ppm is achieved. It has
been observed that the studied region has a serious potential for a rainwater harvest however,
the drainage system needs to be rearranged due to structural defects and water leaks in the
current situation. Asphalt roads, which are only used for transportation, may be used to meet
energy and water needs, save resources in a way that will meet the needs of future
generations, and create products utilizing diverse processes to add value.

Keywords: Highway surface drainage system, rainwater harvesting, usability, sustainability.
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OZET

Otoyollar, modern kiiltiirler tarafindan yasam tarzlarimi korumak i¢in kullanilan seyahat
edilebilir yollardir. Onlar, sehir i¢i ve sehirlerarast ulagim icin kullanmilirlar. Catiya gelen
yagis, sulama veya igme suyu olarak kullanilmak iizere yagmur suyu toplama sistemleri
tarafindan toplanir. Yagmur suyunu yoOnetmeye yoOnelik sistemler, yollarin gilivenligini
korumak i¢in siklikla kullanilmaktadir. Buna gore, birbiriyle iliskili ancak farkli iki amaca
hizmet eden sistemler birlestirilebilir. Bu baglamda bu calisma, karayolu yagis drenaj
sisteminin kar suyu ve yagmur suyu toplama sistemi olarak kullanilabilirligi ve doniisiim
potansiyeli lizerine bir 6n ¢aligmadir. Bunun i¢in bir ¢aligma alani belirlenmistir. Asfalt yolun
ylizey yagis drenaj kanallarmin uzunlugu 2000 m (sol taraf) ve 2900 m (sag taraf) olup,
toplam uzunluk 4900 m'dir. Ayrica, erozyon Onleyici tag duvarlar mevcuttur. 26 Ocak — 2
Subat 2023 tarihleri arasinda karla birlikte gelen toplam esdeger kar suyu miktar1 377300 m®
olarak hesaplanmistir. 2 Subat 2023 tarihinde 14635 m® kar suyu hasadi yapilmistir. Ayrica,
50 ppm'in altinda bir su kalitesi elde edildiginden su kalitesinin oldukg¢a iyi oldugu
soylenebilir. Incelenen bdlgenin yagmur suyu hasadi i¢in ciddi bir potansiyele sahip oldugu
goriilmiistiir ancak mevcut durumdaki yapisal bozukluklar ve su kagaklar: nedeniyle drenaj
sisteminin yeniden diizenlenmesi gerekmektedir. Sadece ulasim i¢in kullanilan asfalt yollar,
enerji ve su ihtiyacini karsilamak, gelecek nesillerin ihtiyaglarini karsilayacak sekilde kaynak
tasarrufu saglamak ve farkli siirecler kullanilarak deger katan fiirlinler olusturmak igin

kullanilabilir.

Anahtar Kelimeler: Karayolu yiizey drenaj sistemi, yagmur suyu hasadi, kullanilabilirlik,

strdiiriilebilirlik.

Nomenclature

Aroad.channer Tainwater collection area, m?

C, runoff (loss) coefficient

RWH yearly amount of harvestable rainwater from the road and channel, m
RW; ¢ total annual rainfall, m

Tiw total amount of incoming water, m*

Tew total amount of collecting water, m*
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1. Introduction

Highways are roads that are used for transportation in and between cities and can be traveled,
which today's societies use to maintain their lives. Asphalt roads, which are only utilized for
transportation, may be utilized to fulfill energy demands, conserve them in a way that will
satisfy future generations' needs, and create energy using various means to add more value.
With these ideas in mind, the idea of using energy for energy generation without endangering
the design of roadways but with new industrial equipment has emerged. On the other hand,
innovative ideas for asphalt roads are being developed. These can be categorized as road
concepts, along with the production of hot water and air, electricity generation (using
piezoelectric generators, PV panels, thermoelectric modules, pyroelectric), energy storage
(using phase-changing material-PCM, aquifer thermal energy storage, batteries), and self-
heating using frost and icing prevention systems (Sevik, 2016; Sevik, 2021).

Precipitation is any kind of vapor condensation in atmospheric water clouds that rises to the
earth's surface because of the clouds' gravitational attraction. Rain, sleet, snow, ice pellets,
graupel, drizzle, and hail are the main forms of precipitation. The topic may be divided into
two categories: drainage systems and rainwater collection systems. Water and poor drainage
on the road surface reduce the strength of the pavement and sub-base, causing premature
asphalt road distress, which leads to driving problems and road structural failures. Inadequate
drainage causes problems such as traffic safety (aquaplaning and icing), and low bearing
capacity in sub-floor and road structures that cause erosion and permanent deformation.
Therefore, drainage systems need to be well-organized. Such situations can cause accidents,
disrupt traffic flow, and interrupt normal life. In addition, drainage systems need to be well-
organized or require good maintenance. The service life of the pavement can be enhanced by
50% if the water is immediately removed from the asphalt road (Rokade et al., 2012). Thus, to
guarantee the structural integrity of the flexible pavements, an efficient drainage system
should also be built for the drainage of precipitation water during road building. On the other
hand, as in a study conducted by Kayhanian et al. (2019) and stated to have an important role
in stormwater flow management, it is also possible to apply permeable pavement on
highways. Surface concrete drainage systems are typically selected because they are
inexpensive, simple to build, and maintain. As opposed to level terrain, sloping land allows
for much easier water evacuation using the surface concrete drainage system since it has the
necessary bearing capacity to evacuate the flow.

Rainwater collection systems are generally applied to roofs to collect water from roofs, thus
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saving water by using them in toilets, gardens, etc. According to Ghisi et al. (2009), using
rainwater at gas stations can result in potable water savings of up to 33% and water savings of
up to 57%. Kaya (2020) evaluated the rainwater potential of the roofs of the buildings in the
Izmit district, Turkey, and calculated the rainwater utilization rate for 2017 as 33.27%. On the
other hand, there are systems where rainwater is collected over PV panel arrays in solar PV
power plants (Aktas et al., 2021; Sevik and Aktas, 2022). Sevik and Aktas, (2022) established
a system consisting of rainwater collection channels, pump-hydrophore installation, and tanks
with a capacity of 25 m® in the facility area for rainwater harvesting in the PV plant. They also
installed a drip irrigation system for an orchard that is located higher than the PV plant. They
reported that the potential for collecting rainwater from a small portion (288 m?) of the PV
power plant is approximately 118 m*/year. In addition, they stated that the harvesting system
would reach 1646 m*/year when applied to the entire PV power plant.

Drainage and rainwater harvesting systems can be used together to both manage water and
recycle water for use in agriculture. The objectives of this research are to a) evaluate the
current state of the drainage network in the existing highway, b) assess the system's capacity
to serve its purposes, ¢) identify the drainage system's water harvesting potential, d) determine
whether the drainage system can be converted to a precipitation harvesting system, and e)

evaluate the water collection capacity when used as a precipitation harvesting system.

2. Material and Method
2.1. Multiple Use Opportunities of Highways
Even though there is now a limited quantity of energy produced on highways, studies are
being done to satisfy these demands and increase the value of highways, which is currently
only utilized for travel and freight movement. However, for a variety of reasons, some of
these studies are unable to get past the concept, proposal, and idea stages. The following is a
list of some of the techniques utilized or aimed at for energy production on highways (Sevik,
2021).
a) Electricity generation with wind turbines
e Electric power generation with conventional wind turbines
o Electricity generation with modified wind turbines
b) Electric energy production with biomass
c) Electricity generation by waves and tides
d) Electric power generation with mixed biofuels
e) Renewable energy-assisted electric vehicle charging stations
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f) Renewable energy-assisted vehicle hydrogen charging stations
g) Generating a small amount of electrical energy using the thermoelectric effect
h) Generating a small amount of electrical energy by vibration capture technology
i) Generating a small amount of electrical energy using the piezoelectric effect.
j) Heat and electrical energy production with solar energy
o Electric power generation with PV panels for warning signs and street lighting
e Generation of electrical energy with solar noise-canceling barriers
o Electricity generation with solar-powered road panel
e Heat energy generation with asphalt road solar collector
Some systems collect roof-borne rainwater for use as a utility or drinking water. In
addition, rainwater management systems, which are often employed to maintain the safety of
highways, are also utilized. Therefore, similar systems serving two different purposes can be
combined. Thus, a win-win situation occurs and sustainable water management can be

realized.

2.2. Current working area

The size of the drain depends on a variety of factors, including the frequency and amount of
rainfall, the width and profile of the highway, the porosity of the backfill, and the hydraulic
conductivity of the subgrade soil (Ozioma, 2022). The computation of the drainage system for
water discharge is not present in this analysis, though, as it only examines the current roadway
and drainage system. A double asphalt road with a length of 3350 m has just been constructed
on sloping terrain. The double asphalt road passing through the studied area is slightly curved
and the level difference is 135 m. While the starting altitude of the road is 971 m, the ending
altitude is 1106 m. The study location is located in an area with 422.7 mm of annual
precipitation.

In this study, highway, and roadway are defined as follows;

Highway=2*Roadway, and Roadway= Margin+Shoulder+carriage way+Shoulder+Margin

2.3. Existing surface concrete precipitation drainage system

It has open-concept concrete precipitation drainage channels on both sides of the existing
double road and in the middle of the roundtrip roads. Although the length of the double
asphalt road passing through the studied area is 3350 m, the water channels were not built
integrally on both sides of the road. Surface precipitation drainage channels and erosion
prevention barriers with a total length of 2000 m are located on the left side of the asphalt
road. On the right side of the asphalt road, there is a similar structure with a total length of
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2900 m. In general, the surface concrete discharge system can be inclined, V-shaped, U-
shaped, trapezoidal, rectangular, or square, and the channels can be lined with mass concrete
or reinforced concrete. In the current location, a “V”’-shaped concrete structure, divides the
roundtrip roads. On the right and left of the double asphalt road, there are surface concrete
discharge channels of certain lengths and intermittently organized. Fig. 1 shows the double
asphalt road precipitation drainage system. Fig la shows the section drawing of the water
channel and wall. Fig 1b shows the photos of the concrete channel drainage system and the

entire workspace.

According to Fig. 1, on the left side of the asphalt road, there are surface precipitation
drainage channels and erosion prevention walls, consisting of five parts and a total length of
2000 m. To the right side of the asphalt road, there are surface precipitation drainage channels
and erosion prevention walls, consisting of six parts and a total length of 2900 m.
Accordingly, the entire length of the drainage line is approximately 4900 m. The section of
approximately 2*250 m has a slight slope. Other sections have a pretty slope. The anti-erosion
stonewalls have a slope of 8%, and the channels have an inclination of 6% in the direction of

the stone wall.
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Concrete water channel and wall

Asphalt
road

Stone wall
Water leakages Concrete water channel

a) Section drawing of water channel and wall

1500 m.{
[

b) Photos of the concrete water channel drainage system and the entire workspace

Fig. 1. Double asphalt road precipitation drainage system

The precipitation intensity (PI) of the area is measured by measurement equipment. Weather
data are obtained from weather studies of the nearest meteorological station.
PI = PD/t (1)
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where PD is precipitation depth in mm, t is precipitation duration in min.

The inflow volume (V;) of the water entering the channel is

V;=1,.PILA (2)

L, 1s the coefficient representing water losses.

The outflow volume (V) of the water entering the channel is

Vo =Le.V; 3)

L, is coefficient representing water leakages.

The annual amount of rainwater that can be harvested can be estimated from meteorological
information. The volume of daily rainwater harvesting is calculated from the daily rainfall
amount by multiplying the area with the rainfall amount and deducting the water losses.

The yearly amount of harvestable rainwater (RWH) from road and channels can be calculated
as follow;

RWH = RWiotAroad,channet Cr 4)

3. Result and discussion

In the province where the work area is located, the annual precipitation amount, which has
been measured and determined for many years, is approximately 422.7 mm. The highest
monthly rainfall was in May (62.2 mm), and the lowest was in August (15.2 mm). Fig. 3
shows the meteorological data between January 26 and February 2, 2023. Snowfall amounts
were 3.1 mm on 29 January 2023, 1 mm on 31 January, and 8.8 mm on 1 February.

Snow water harvesting was carried out on the day after a snowfall. Fig. 4 shows the snow
water harvesting on February 2, 2023. While there was more snow in the shaded areas, there
was less snow in the sun-exposed areas. Photos without snow were taken in the afternoon. A
conversion from snow to snow water is made to calculate the water coming into the drainage
system being studied. This may be called the equivalent snow water or snow-to-rain
conversion. The formula used for snow-to-rain conversion is as follows

Rainfall [mm]= snow depth [mm]*rain-to-snow ratio (5)
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Fig. 4. Snow water harvesting on February 2, 2023

Fig. 5 shows the total amount of water in terms of snow water coming into the drainage
system studied. It also shows the amount of water collected from that drainage system. In
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other words, Fig. 5 shows the total amount of water collected (m®) and the total amount of
incoming water (m®). The total amount of incoming equivalent snow water has been
calculated as 377300 m®. The amount of equivalent snow water obtained from the melting
snow on February 2, 2023, is 14635 m°. There has collected very little water in comparison to

the amount of snow. Even so, it is possible to gather the majority of the accumulated snow.
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Fig. 5. The amount of water harvested from the workspace, February 2, 2023 (Tiw: the total

amount of incoming water, and Tcw: the total amount of collecting water)

With the snowfall on 6-7 February, the capacity to harvest water roughly doubled, but a small
amount of water could be collected owing to the negative ambient air temperatures. The
snowstorm on February 6-7 caused a significant amount of snow to accumulate on the water
channel and anti-erosion walls, as shown in Fig. 6. In addition, the snow shoveled over the
road by the snowplow vehicles was also carried to the channels. This indicates an increase in
snow that will turn into water, and thus more water can be collected.

Water quality measurements were conducted when the air temperature rose and the snow
melted. Fig. 7 shows the water quality measurements. The water quality was assessed using a
TDS meter (range: 0-9990 ppm, accuracy: +2%, measures from 0-999 ppm, with a resolution
of 1 ppm). The water quality values between 18 and 39 ppm were measured based on the
measurements made at various locations. While low readings were made near snow
accumulations, greater readings were recorded towards the channel's terminus. While the tap
water in the study area had a value of 369 ppm, the value in its pool was calculated at 384
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ppm. Hence, because the water quality is below 50 ppm, it is feasible to declare that an

accomplishment has been made. Note that the measurements were performed at 13°C.

Fig. 6. Photographs of snowdrifts on the water channel and anti-erosion walls due to snowfall

and snow plowing from the road on February 6-7, 2023.

Fig. 7. The water quality measurements

Instead of using ground or surface water for irrigation, rainwater may be collected and used in
certain periods. There is an irrigation dam in the nearby area, where water can be transported
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naturally to be used during the agricultural irrigation season. Collected precipitation water can
be stored in certain tanks or an irrigation dam. Fig. 8 shows the study area and the delivery of

collected water to an agricultural irrigation dam.

j ‘\ N : ‘3.:,_;

Fig. 8. Study area and transmission of collected water to an agricultural irrigation dam

The collected water can be conveyed directly to the irrigation dam or the pools with the
drainage system or a modern system can be installed as in Fig. 9. Fig. 9 shows a modern water
management system using a storage tank. It will be easy to deliver water to the irrigation dam
thanks to this design's ability to improve the quality of the surface water. In this system, the
natural flow method can be used as well as the pump can be used.

1| Pump
station

Drain ~ Asphaltroad  Gross pollutanttiap ~ Asphalt road Drain

(- o~ ¢
0 Y {
'93?!“"“!!50. A

| | |
| | |
v v v

Storage tank

Fig. 9. A sustainable precipitation collection system (It is representative)
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4. Conclusion

It has been attempted to ascertain if the highway surface drainage system can be employed as
a method for collecting precipitation water in this study. The drainage line's total length is
about 4900 m. The total amount of water that comes with snow for the period between
January 26 and February 2, 2023, has been calculated as 377300 m®. On February 2, 2023,
14635 m*® of water was harvested by snowmelt. Water quality levels between 18 and 39 ppm
were found using measurements made at various locations. It has been observed that the
studied region has a serious potential for a rainwater harvest. When the gaps in the drainage
line are also arranged, the drainage line can reach a total of 6700 m (3350 m on the right and
left). In this case, the water capacity will increase significantly.

In case, the study area is desired to be transformed into a rainwater harvesting system.

e Inits current condition, water can be collected, but it needs to be rearranged.

e In the current state of the existing canals, water can be collected but needs to be
rearranged.

e A sustainable precipitation collection system can be established, as in Fig. 8.

e The collected water must be conveyed to the dam used for agricultural irrigation by a
pipeline or water collection pond(s) should be constructed at the lowest position of the
study area.

e Regular cleaning and maintenance to avoid blockage and guarantee proper flow.
Maintenance may be carried out once a year, ideally right before the rainy season
starts.

e Erosion control should be done at the outlet of the drain and the culvert.

e The drainage line has to be cleared of any obstruction.

e People have to be educated about proper garbage disposal.

The design of highways and highway drainage systems may be better understood with the
help of this study. In many countries, proper maintenance of road drainage structures is
overlooked on most roads that are more or less intense. When such water collection systems
are implemented, better maintenance of water channels can be provided, which increases the

safety of the roads.
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IN HISTORICAL BUILDINGS DAMAGE CAUSITIVE STRUCTURE PHYSICS
FACTORS
TARIHI YAPILARDA HASARA SEBEP OLAN YAPI FiZiGi ETKENLERI
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OZET

Kent ve ¢evre kimligine katki saglayan, geleneksel ve yoresel yasam bi¢imini yansitan yapilar
tarihi ve estetik deger tasimaktadir. Kiiltiirel, sosyal ve ekonomik kayiplara neden olan yapilar
geri doniisii olmayan durumlarla karsi karsiya kalmaktadir. Ayrica ortam kosullarindan
etkilenen ve ingalar1 sirasinda yapilan tasarim ve uygulama hatalarindan kaynaklanan birgok
problemlerinde olusmasina neden olmustur. Calismanin birinci asamasinda, kiltir
yapilarimizin nitelikli 6rneklerini igeren Sakarya ili Tarakli ilgesinde yer alan sivil mimariler
yerinde incelenerek fotograflarla belgelenmistir. Ikinci asamada, yapilar iizerinde incelemeler
yapilarak yapilarda kullanilan malzeme ve ge¢irdigi onarimlar hakkinda degerlendirmelerde
bulunulmustur. Bu degerlendirmelerden elde edilen verilerin ¢evresel etkenler, fiziksel ve
mekanik etkenler, biyolojik etkenler, yap1 fizigi problemleri ve kullanici kaynakli sorunlar
oldugu ortaya cikarilmistir. Kiiltiir varliklarimiz1 etkileyen yap1 fizigi problemleri (nem, 1si,
ses, giines yangin ve korozyon) yapilarin tasiyict sistemlerinde geri doniisii olmayan
bozulmalara yol acarak onemli 6l¢iide tarihi yapilarin tahribatina neden olmaktadirlar. Bu
calismanin amact; kiiltiir varliklarimizin gelecek kusaklara aktarilmasini riske sokmamak i¢in
secilen orneklem alaninda karsilasilan mevcut sorunlar 6zellikle yap1 fizigi problemleri tespit
edilmistir. Bu tespitlerle korunmas1 gerekli yapilara 6zgiin 6lgiitte onlemlerin alinabilmesi
icin gelecekte karsilasilacak benzer olumsuzluklara karsi 1sik tutabilecek Onerilerde
bulunulmustur.

Anahtar Kelimeler: Bozulma, Sivil Mimarlik Ornekleri, Yap: Fizigi Problemleri.
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ABSTRACT

Contributing to the city and environmental identity, buildings reflecting traditional and
regional life style it has historical and aesthetic value. Structures that cause cultural, social
and economic losses are faced with irreversible situations. In addition, it has caused many
problems that are affected by environmental conditions and caused by design and application
errors made during construction. In the first stage of the study, civil architectures in the
Tarakli district of Sakarya province, which contain qualified examples of our cultural
structures, were examined on site and documented with photographs. In the second stage, by
examining the buildings, evaluations were made about the materials used in the buildings and
the repairs they had undergone. It has been revealed that the data obtained from these
evaluations are environmental factors, physical and mechanical factors, biological factors,
building physics problems and user related problems. Building physics problems (humidity,
heat, sound, sun, fire and corrosion) affecting our cultural assets cause irreversible
deterioration in the bearing systems of the structures and cause the destruction of historical
buildings to a large extent. The aim of this study in order not to risk the transfer of our
cultural assets to future generations, the current problems encountered in the selected sample
area, especially the problems of building physics, have been identified. With these findings, In
order to take measures specific to the structures that need to be protected, Suggestions have
been made to shed light on similar negativities to be encountered in the future.

Keywords: Deterioration, Examples of Civil Architecture, Building Physics Problems.

1. INTRODUCTION

Contributing to the city and environmental identity, buildings reflecting traditional and
regional life style it has historical and aesthetic value. Structures that cause cultural, social
and economic losses are faced with irreversible situations. In addition, it has caused many
problems that are affected by environmental conditions and caused by design and application

errors made during construction.

The properties of the building materials and the application conditions directly affect the
durability of the building. For this reason, mistakes and deficiencies in the production and
application processes of the building and building materials cause the structures to be
damaged and destroyed over time. In addition to using a suitable material in the building
production process, it is necessary to prevent the material from deteriorating over time and not

losing its performance.
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Buildings are damaged over time due to environmental factors. It is caused by wrong design,
wrong material selection, wrong workmanship and outdoor conditions. Mechanical effects,
heat effects, water and moisture effects, physico-mechanical effects are called building
physics problems. Building physics factors cause damage to the structure over time and

deterioration of human health and comfort conditions.

2. CAUSES OF BUILDING PHYSICS PROBLEMS
2.1. Mechanical Effects

Made up of structures cracks are caused by mechanical effects. Causes such as faulty
workmanship, insufficient material selection, expansion, contraction or vibration of the floor,

deflection of beams, excessive load, wind, snow can cause cracks in structures (Giiler, 2010).

2.2. Heat Effects

Heat factors such as heat expansion, frost, sun effect and fire are one of the building physics
problems. Capillary cracks in building materials, stresses arising from the effect of frost cause
physical breakage and fragmentation of materials (Torraca, 1988). The use of materials with
different expansion coefficients in buildings causes deformations in the materials, and the

problems caused by the effect of the sun cause color changes (Yiizer vd., 2000).

2.3.Water and Humidty Effects

The penetration of water into the material is called penetration, and the increase in the volume
of the building material as a result of getting wet is called swelling. Rain water, snow, ice and
ground water cause an increase in moisture within the stone in different ways (Ziyaettin,

2010).

With the effect of the moisture rising from the ground and the salts it carries, flowering occurs
in the building material. Humidity caused by condensation, rain and fog humidity, and
moisture rising from the soil by capillary cause physical and chemical deterioration in the

material (Kiigiikkaya, 2004).

They occur due to wetting and humidity, atmospheric effects and plumbing failures. Water
and humidity damage the exterior and interior walls, roof coverings, wet floor coverings,

balconies and railings of the buildings.
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2.4. Physico-Chemical Effects

Corrosion occurs as a result of oxidation of metal or alloy. Physico-chemical effects such as
corrosion, sun and inflorescence cause pollution in the structures and chemical and physical

deteriorations occur in the materials.

The aim of this study in order not to risk the transfer of our cultural assets to future
generations, the current problems encountered in the selected sample area, especially the

problems of building physics have been identified.

In the first stage of the study, the civil architectures in the Tarakli district of Sakarya province,
which contain qualified examples of our cultural structures, were examined on site and
documented with photographs. In the second stage, evaluations were made about the materials

used in the buildings and the repairs they had undergone by examining the buildings.
3. EXAMINATION OF BUILDING PHYSICS EFFECTS IN TARAKLI HOMES
3.1. Investigation of mechanical effects

The Tarakli houses, which were chosen as the sample area, were examined and the
mechanical effects that caused the building physics factors were examined. As shown Figure

1. Ayse Sezgin House of bending caused by mechanical effect on the floor covering is given.

Figure 1. Ayse Sezgin House of bending caused by mechanical effect on the floor covering.
As shown Figure 2. and Figure 3. Ayse Sezgin House of bending caused by mechanical effect

on the ceilling covering is given.
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Figure 2. Ayse Sezgin House of bending caused by mechanical effect on the ceilling

covering.

Figure 3. Nevzat Akay House of bending caused by mechanical effect on the ceilling
. covering.
As shown Figure 4. Ibrahim Pilavcer House of breaks in balcony railing due to mechanical

effect is given.
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Figure 4. Ibrahim Pilavci House of breaks in balcony railing due to mechanical effect.
3. 2. Investigation of heat effects.

As shown Figure 5. Ayse Sezgin House of Deteriorations caused by the effect of heat on the

exterior of the sturucture is given.

Figure 5. Ayse Sezgin House of Deteriorations caused by the effect of heat on the exterior of
the sturucture.
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As shown Figure 6. Ibrahim Pilaver House of deteriorations caused by the effect of heat on
the exterior of the sturucture, Figure 7. and Figure 8. Nevzat Akay House of deteriorations

caused by the effect of heat on the exterior of the sturucture are given.

Figure 6. Ibrahim Pilave1 House of deteriorations caused by the effect of heat on the exterior
of the sturucture.

Figure 7. Nevzat Akay House of deteriorations caused by the effect of heat on the exterior of
the sturucture.
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Figure 8. Nevzat Akay House of deteriorations caused by the effect of heat on the exterior of
the sturucture.

3.3. Investigation of the effects of water and humidity

As shown Figure 6. Ayse Sezgin House of moisture formation on the wall surface due to
water and humidity, Figure 10. and Figure 11. Ayse Sezgin House of deterioration of the wall

surface due to water and moisture are given.

Figure 9. Ayse Sezgin House of moisture formation on the wall surface due to water and
humidity.
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Figure 10. Ayse Sezgin House of deterioration of the wall surface due to water and moisture.
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Figure 11. Ayse Sezgin House of deterioration of the wall surface due to water and moisture.

168
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

3.4. Investigation of phsico-mechanical effects

As shown Figure 12. Ayse Sezgin House of crack caused by mechanical action on the wall
surface and Figure 13. Ayse Sezgin House of corrosion induced deterioration in flooring are

given.

Figure 13. Ayse Sezgin House of corrosion induced deterioration in flooring.
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As shown Figure 14., Figure 15., Figure 16. and Figure 17. ibrahim Pilavc1 House of crack

caused by mechanical action on the wall surface are given.

Figure 14. Ibrahim Pilave1 House of crack caused by mechanical action on the wall surface.

Figure 15. Ibrahim Pilaver House of crack caused by mechanical action on the wall surface.
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Figure 16. Ibrahim Pilaver House of crack caused by mechanical action on the wall surface.

Figure 17. Ibrahim Pilavc1 House of crack caused by mechanical action on the wall surface.

It has been revealed that the data obtained from these evaluations are structure physics
problems such as environmental factors, physical and mechanical factors, chemical and

biological factors, and user-related problems.
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4. RESULT

Building physics problems affecting our cultural assets cause irreversible deterioration in the
bearing systems of the structures and cause the destruction of historical buildings to a great
extent.

In order to historical buildings be long-lasting, problems arising from building physics
problems should be determined. Then, measures should be taken to prevent the original
texture of the structures from deteriorating. According to the necessary protection methods,

applications should be made with original materials suitable for the environment.

Attention should be paid to material compatibility, correct workmanship and the application
of correct construction techniques in structures. Measures should be taken against
deterioration caused by thermal factors applying heat insulation material on exterior and
interior facades against heat expansion. Water and moisture-related problems should be also

prevented by applying waterproofing material to prevent water from entering the structure.
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OZET

Kentler, kiiresellesmenin baskin bir akim olarak kentleri bigimlendirdigi 1980 sonrasi
donemde birbirleriyle rekabet igerisine girmislerdir. Bu yarismaci siire¢ kentleri kendi,
markalarin1 yaratmaya, olumlu ydnlerini 6ne ¢ikarmaya yonelik uygulamalar yaparken
olumsuzluklarini bertaraf etmeye, tehditleri ortadan kaldiracak ve potansiyellerini maksimum
seviyede kullanabilecek stratejiler yaratmaya itmistir. Her kent daha zengin turist ve
yatirimely1 kentine ¢ekmeyi istemektedir. Ozellikle hizmet sektdriiniin ekonomik pay
dagilimindaki artan orani turistik faaliyetlerden biri olan kiiltiir eksenli kiiresel hareketliligi de
one cikarmigtir. Organizasyon ve etkinliklere ev sahipligi yapmak Onemsenen bir strateji
haline gelmistir. Bu etkinlikler siireli veya siiresiz seklinde gruplanmaktadir. Miizeler ve
ozellikle tematik nitelikte olanlar gerek mimarisiyle gerekse sergiledikleri tirtinlerle kendileri
birer ¢ekim noktasi haline gelmislerdir. Miizeler de nitelik farkli gruplara ayrilmaktadir.
Bunlarin bulunduklar1 kente etkileri bulunmaktadir. Ancak bu c¢alisma son donemlerde daha
da goriiniir olan ve diinya capinda da birgok Orneklerini gordiigiimiiz uydu miizelere
odaklanmaktadir. Yirmi birinci yiizyilin bu yeni uydu modelinde merkez miizeler sahip
olduklar: eserleri farkli kent veya iilkedeki uydu miizelere aktarmaktadir. Boylesi bir akista
asil miizenin bilinirligi artmakta; uydu miizeler ise bulunduklar1 kent pargasinda birer dncii
proje ozelligi ile ¢evresini doniigmektedir. Calisma kentlerin markalagmasi bakis agisindan
baslayarak bir pazarlama stratejisi olarak miizeleri ve uydu miizeleri tanimlamay1 ve bu tip
yapilarin kentsel mekanlar tlzerindeki etkilerini kuramsal ¢erceve ve diinya Ornekleri
iizerinden ortaya ¢ikarmay1 amaglamaktadir.

Anahtar Kelimeler: Miize, Uydu Miize, Turizm, Kiiresellesme
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ABSTRACT

Cities entered into competition with one another in the post-1980 period, when globalization
shaped cities as a dominant trend. This competitive process has pushed cities to create their
brands, eliminate their negative aspects, create strategies that will eliminate threats, and use
their potential at the maximum level while making practices to highlight their positive
aspects. Every city wants to attract richer tourists and investors to its city. In particular, the
increasing rate of the service sector in the economic share distribution has also highlighted
cultural-oriented global mobility, which is one of the touristic activities. Hosting
organizations and events has become an important strategy. These activities are grouped as
temporary or indefinite. Museums, especially the thematic ones, have become points of
attraction with their architecture and the products they exhibit. Museums are also divided into
different groups. These have effects on the city in which they are located. However, this study
focuses on satellite museums, which have become more visible in recent years and we see
many examples around the world. In this new satellite model of the twenty-first century,
central museums transfer their works to satellite museums in different cities or countries. In
such a flow, the awareness of the original museum increases; Satellite museums, on the other
hand, transform their surroundings with the characteristics of pioneering projects in the part of
the city they are located in. The study aims to define museums and satellite museums as a
marketing strategy, starting from the point of view of the branding of cities, and to reveal the
effects of such structures on urban spaces through a theoretical framework and world
examples.

Keywords: Museum, Satellite Museum, Tourism, Globalization
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ABSTRACT

Cloud technologies have been widely used in recent years with the development of
technology. The widespread use of cloud technology makes it attractive for attacks. The most
important difference between the attacks that cloud technology is exposed to is that it is
accessible to all devices in the same ecosystem. This situation increases the course and
amount of attacks. Cyber attacks and their methods are also changing and developing in the
cyber world, which is developing more each day. Today, an important part of the attacks that
cloud tools are exposed to, the increasing number of users, consists of attacks on users. Social
hacking has become very common, especially with the use of social media. Due to the
presence of unconscious users, a large number of attacks take place. Cloud services are
constantly open to the outside world, which also makes them vulnerable to attack. Cloud
service providers are also trying to provide security with two-factor authentication,
authentication, and end-to-end encryption to remedy these attacks. In this study, the
advantages and disadvantages of cloud technology were also investigated. In this study,

detailed research was conducted on the security vulnerabilities of cloud technology.

Keywords: Cloud Technologies, Cloud Technologies Security, Security Vulnerabilities
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1. INTRODUCTION

Developments in electronic and communication tools have been at an unprecedented pace in
recent years. Every day, new technology or innovation takes its place in our lives. It is also
possible for people and devices to communicate with each other, transfer data, and store data
in one place, thanks to cloud technology. The fact that data can be stored, transferred to many
places simultaneously, and accessible at any time and any hour makes cloud technologies

attractive. The development of cloud computing dates back to the 1960s.

Cloud computing is a set of virtual services that ensure that data is stored in another
environment, accessible on the internet, that acts with a pay-as-you-go mentality, and allows
users to pay only for the service they use (Srinivasamurthy et al., 2013). Cloud technologies
are useful and easily accessible technology that enables users to store their data and
applications in a remote environment and to make them accessible whenever they want. Ease
of administration, configuration, access, and service advantages make it a popular service
provider[2]. It provides services for personal or corporate use purposes. In the current age, it
can be said that there is no area where there is no internet and communication is not provided.
Even the progress in the last few years is much greater than in previous decades. Cloud
computing technology has also overtaken classical storage and data transfer activities. These
systems are used more frequently in the business world and provide fast and secure data
transfer, storage, easy manageability, and ease of access. The intense demand for cloud

computing causes the rapid development of this field and various security needs.

Cloud computing has a distributed system architecture with open-source software. The
information on the user data and the physical addresses where this data is stored are not
shared (Sun, 2020). One of the advantages of cloud computing is that it can be accessed from
anywhere in the world and handle various tasks. It can be moved on the cloud through
browsers and provides great mobility in the corporate sense. This makes cloud computing
products attractive, which also avoids classical storage costs. This study will discuss the

security and vulnerabilities of cloud computing products.

2. CLOUD COMPUTING TECHNOLOGIES

It is a technology that has started to be developed since the 1960s and provides services in
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areas such as data storage and data transfer. It is a system that allows storing data on the
Internet, thus freeing users from physical storage devices and environments and providing
access anywhere at any time. Devices in the cloud ecosystem are not physically connected.
Remaote network servers provide this service. It can also be called the virtualization of data. It
is designed to store data securely, manage easily, run applications, and transmit content and
services. It can be accessed from any device connected to the internet (Bhajantri and
Mujawar, 2019).

Mobile

Storage Applications

server ( G Cloud ?E Database
- Computing

Private Cloud I Hybrid Cloud

Public Cloud

Figure 1. Cloud Computing (Myrasecurity, 2023).

Cloud deployment types are divided into 4 main classes public cloud, private cloud, hybrid
cloud, and community cloud. These distribution models emerged as a result of determining
individual and institutional needs. It can be perceived as an advantage that it is divided into
these distribution types in terms of cost and security. Individuals and organizations have
different security needs, and the security of these distribution types differs. Since the number
of users using corporate products is more than one, they are always open to security threats.
The threat level is increasing, especially when users are unaware of this. Users should be

made aware of attack methods and safe use (Goumidi et al., 2020).
2.1. Cloud Deployment Types

2.1.1. Public Cloud

A public cloud is a type of cloud deployment that anyone can use and whose security the
service provider determines privacy, profit rate, expenses, and prices. The most popular cloud

instances are Google Drive, Amazon, iCloud, Dropbox, Yandex Disk, and One Drive. There
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are paid and free versions according to the service provider's approach. For example, Google

Drive gives free storage of up to 15GB.

2.1.2. Private Cloud

A private cloud is a service where users provide resources such as data storage and data
transfer in their ecosystem. This cloud system is the service the organization provides with its
servers. A private cloud is a cloud infrastructure that serves a single organization without
outside user access (Mell and Grance, 2011). A private cloud is easier to secure as there is no
outside access. Since it is the service the organization provides, it can be more flexible in
establishing security. Although it is an open system to the Internet, it can only be accessed by

authorized persons, making this system more secure.

2.1.3. Community Cloud

The community cloud deployment type consists of cloud infrastructure as several
collaborative entities. Organizations in the ecosystem can access applications and data in the
cloud. They have the same security system, reliability, and workspace. Today, government
institutions also use the common cloud infrastructure (Mell and Grance, 2011). It uses a
central and shared cloud infrastructure and reduces threats such as task and load distribution
and security and facilitates the work done in this context. The main purpose of this project is

to act on the common interest by working in harmony and security.

2.1.4. Hybrid Cloud

This type of cloud deployment has emerged from a variety of security needs. It works as a
combination of private and public clouds. It is the way two or more clouds work together.
Clouds are different, but they work in conjunction with each other. This allows the use of
multiple placement models (Steven, 2011). This type of cloud creates a resource pool based
on a consistent infrastructure. Companies deliver higher performance, efficiency, reliability,

and security across all cloud modelsby using the same tools, environments, rules, and teams.
3. CLOUD TECHNOLOGY ADVANTAGES AND DISADVANTAGES

3.1. Cloud Technology Advantages

Cloud computing has many advantages for personal and corporate use. However, it is more
prominent in corporate use. It provides many advantages over the price-performance index. It
provides benefits in many aspects, from the energy consumed per unit of time to the costs of

the equipment used (Alouffi et al., 2021; But et al., 2020).
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It can make a backup in case the units where it stores the data are damaged, and it can
perform backup recovery whenever it wants.

Since there is common registration and common access in the common cloud system,
every user can easily access and make the necessary changes whenever they want. It
helps save time and workload.

Information can be accessed wherever there is an internet connection. It also prevents
the problem of dependence on the institution in corporate affairs.

Instead of using expensive products for information technology management and data

storage, it can use as much as it needs and pay for what it uses.

3.2. Cloud Computing Disadvantages

As with any technology product, cloud computing has both advantages and disadvantages
(Sputniknews, 2023).

Since all data is stored on the internet, there will be no access from a place without a
strong internet connection. There is no other way to access the cloud.

Since the supplier company provides cloud computing security and reliability, users
can not work on this issue. Due to these attacks, there is always the possibility of
cyber-attacks and data being accessed by third parties. For example, in the past years,
the iCloud system has been attacked, which has caused many users' data to be stolen.
The continuous online presence of the cloud system makes it vulnerable to cyber-
attacks. Even professionals who are good in their field can suffer from security
weaknesses due to attacks from time to time.

Cloud systems can also be costly for small businesses in the short term. This contrasts

with the main purpose of cloud technology, the reduction of storage costs.

4. SECURITY VULNERABILITIES OF CLOUD COMPUTING

One of the most fundamental problems of cloud computing is security. Unauthorized persons

gain access to the cloud system and may steal data for many reasons, such as working online

and occasionally being used by unconscious users. Considering that one of the most practical

issues of our time is to have data, this is a great danger in itself. It will also lower the

reliability of the cloud system provider if the data is stolen (Rewagad and Pawar, 2013).

Software user interfaces and APIs control cloud systems. Although cloud providers are

constantly working to develop interfaces and APIs, these developments also bring security

vulnerabilities. It is necessary to close these gaps regularly and continuously, and the system
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should be made more secure by constantly updating it. One of the most common problems is
password reuse. Passwords previously saved in the system may not be deactivated after

changing them. This makes it exploitable by attackers (Tripathi and Abhinav, 2011).

Configurations made to facilitate access and management of information may also cause
vulnerabilities in the system. Theft of the password is not a desirable situation as it can be
used over many accounts. It can have dire consequences when it comes to data leakage. For
example, user data registered to a shopping site called Yemek Sepeti was stolen in recent
years. Many users' information, from address information to credit card information, was

stolen, and users were victimized in this regard (Tirumala et al., 2015).

Organizations are obliged to comply with rules such as the Personal Data Protection Law. In
this regard, it is obliged to limit the data. The theft of information such as credit card
information may cause damages that are difficult to compensate users. Many measures can be
taken in these matters. Methods such as cryptology software, making data independent from

each other, and physical separation can be used.

5. CONCLUSION

In this study, evaluations were made on the importance of the security of cloud computing
software, a technology used in almost every field today, and its usage areas are constantly
increasing. These technologies have security vulnerabilities due to user and direct network
attacks. One of the best ways to minimize this vulnerability is to protect the system with up-
to-date and constantly updated software. Necessary training should be given to raise
awareness of users. There will always be these attacks; data is the most important thing in
today's world, and people will make every effort to get it. Although it is difficult to be
protected from these attacks, it is not impossible. The development and change of cloud
technology will always continue to increase. The more users, the more attractive it will be to
attack. In addition to the cloud provider's security measures, the user should also take
precautions. As a result, data can be accessed due to the weakness caused by the user. The
user and the cloud provider must know their job descriptions well and fulfill their
responsibilities within the framework of their responsibilities. Against attacks that may occur
during user access, methods such as multi-factor authentication, authentication, and end-to-
end encryption should be used. The vast majority of data breaches occur because users are

caught phishing. Users need to use it in an educated and conscious way.
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PUSHKAR PANDEY

Department of Design, Indian Institute of Technology Kanpur, India
ORCID ID: https://orcid.org/0000-0002-5894-1036

ABSTRACT

Reality-based interfaces that produce "embodied" game play experiences have recently
attracted a lot of attention from the gaming industry and allied research areas. Handheld
augmented reality (HAR) is a reality-based interface that superimposes computer-generated
imagery (CGI) over a user's view of the actual world. In a HAR environment, players can use
their existing physical and social skills to engage with the game system. The application of
user experience (UX) design principles to augmented reality (AR) systems has received only a
limited amount of research attention. In this study, we look into the potential relevance of
such principles to the field of handheld augmented reality game development. The UX design
tools such as shadowing, ethnographic research, people and context research, empathy
mapping and experience map are used to define the pre-patterns in HAR games.

Participants - We select a sample of 23 gamers of the gaming society Indian Institute of
Technology Kanpur. After the sample of 23 gamers we select diverse sample of 27
individuals to dive deep into the UX research.

Keywords - embodied game, handheld augmented reality (HAR), computer generated
imagery (CGl), shadowing, experience map, pre-patterns.
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ABSTRACT

In this study, the high-strength-lightweight aluminium alloy A356.0-T6 was applied on
Toyota Camry LE vehicle steering knuckle model, which remains a strategic component that
serves as the link between axle housing, stub axle, and tie rod. An attempt was made to
determine the effect of loading conditions (lateral and multiaxial forces) from multi-translated
axis that may result in failure of a steering knuckle during its service life. Also, to determine
the various loads and moments on the suspension system which is translated to the steering
knuckle in its duty cycle. A 3D model was developed using SolidWorks 2018 version while
ANSYS workbench R15.0 (2019 version) was used to conduct static structural analysis. The
total force on the knuckle hub acting in the Z direction was determined as 3938.715N, which
represented total loads on the four tyre of the car. Steering moment of 5400N.mm at
perpendicular distance of 108mm, braking force of 3964.63 N.mm and breaking moment of
277,524.73N.mm were achieved. Solid mesh was selected as the type of mesh while blended
curvature based mesh was employed as the type of mesher. Maximum equivalent VVon-mises
stress of 36.079 MPa, equivalent elastic strain of 0.00018393 mm/mm, maximum principal
stress of 44.587 MPa and maximum shear stress of 19.871 MPa were obtained. This led to
directional deformation of 0.010135 mm, representing bending along the Z-axis and
maximum total deformation of 0.069036 mm. Although maximum safety factor of 15
dominated the model as the best value, an average safety factor of 10 was obtained at that
current state, with a minimum safety factor of 2.5 found at the bolt bottom hole. The boundary
conditions are safe to be adopted in real life events with insignificant or zero catastrophes.

Keyword: Steering knuckle, Static analysis, Total deformation, Factor of safety, Failure.

1. Introduction

The steering knuckle serves as the link between the axle housing, stub axle, and tie rod. A
king pin connects the steering knuckle to the axle housing. It connects to another end towards
the tie rod. With the aid of a bearing, the wheel hub is then secured over the knuckle. The
steering knuckle's job is to change the tie rod's linear motion into angular motion of the stub
axle (Babu et al., 2014). Steering itself is made possible by the steering knuckles, which join
the wheel to the suspension system. Although steering knuckles were first used in the 18th
century, their popularity has subsequently skyrocketed. On cars, trucks, buses, and other large
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and heavy vehicles, you can find them. The suspension system, which enables the vehicle to
travel smoothly in different directions, is connected to them, aiding in the steering of the
vehicle. The steering knuckle is a component of the car's suspension that is used to turn the
wheel. The front wheels, suspension, and steering all come together at the steering knuckles.
They offer the attachment places for the tie-rod ends, the spindle and/or hubs that hold the
wheels on, the upper and lower control arms or struts and lower arms, and more. The steering
knuckles enable the wheels to move both horizontally and vertically in response to steering
input and the suspension's response to road imperfections (Li et al; 2022). There are numerous
variations of steering knuckles. They have various designs to accommodate various uses and
suspension kinds. They can be separated into two categories, though. The other has a spindle,
while the first has a hub.

In this research study, a steering knuckle of a Toyota Camry LE saloon car was employed as a
study component in this investigation. Weight reduction is a growing concern for the
automotive industry. Losing weight will have a significant influence on efforts to cut
emissions (greenhouse gases), improve fuel efficiency, and protect the environment.
Numerous technical advancements, including those in materials, design and analytical
methodologies, fabrication processes, optimization techniques, etc., can lower weight.
Throughout its service life, the steering knuckle is subjected to time-varying stresses, which
causes fatigue failure. Consequently, an essential component of the product development
cycle is its design (Dumbre et al., 2014; Muhamad et al., 2012; Sharma et al., 2014;
Kashyzadeh and Farrahi, 2023). Additionally, the need to extend the High-Cycle Fatigue
(HCF) life of automobile safety components that experience random, non-proportional multi-
input loading is becoming more and more of interest to automotive industry. The steering
knuckle experiences the most random stresses from the road and steering, which are applied at
multiple spots (i.e., joints of knuckle with lower control arm, steering linkage, and
Macpherson strut). Additionally, improper wheel angle adjustment increases the intensity of
road stresses. In this regard, earlier research has demonstrated that wheel angles have an
impact on the component's service life (Kashyzadeh and Farrahi, 2023; Liu et al., 2023).
Yadav et al. (2016) designed and analysed a steering knuckle component using forged steel
EN 47, considering an average vehicle weight of 1240 Kg. The steering knuckle was
modelled with Creo (Pro-E) 2.0 while static analysis was carried out using ANSYS
workbench 15.0. Maximum total deformation of 0.89651 mm, maximum directional
deformation (X-axis) of 0.62675 mm, maximum principal stress of 70.295 MPa, maximum
shear stress of 62.111 MPa, Maximum equivalent Von-mises stress of 112.25, maximum
equivalent elastic strain of 0.00069023 and maximum shear elastic strain of 0.00080745 were
obtained. Apart from the improved yield strength of this material, the mass density (7700
kg/m®) and corrosion properties were some of the possible flaws of the material for steering
knuckle application. In a similar study were mild steel and mild steel with nickel composite as
well as average vehicle weight of 1240 Kg was used, directional deformation of 0.392,
0.21422 and 0.3534 mm at X, Y and Z-axis, total deformation of 1.8643 mm, equivalent
elastic strain of 0.026808, maximum principal elastic strain of 0.021241 and equivalent VVon-
mises stress of 4467.6 MPa were obtained. However, mass density of the materials was also a
setback.

Dusane et al. (2016) conducted analysis on All Terrain Vehicles (ATV) steering knuckle. The
CAD model was developed using CATIA V5 while ANSYS 12 was used to perform static on
aluminium alloys 6061-T6 steering knuckle frame and EN8 material for the spindle. With
mass density of 2700 Kg/m3 and tensile yield strength of 276 MPa, both aluminium 6061-T6
alloy and EN8 were found to be better materials for steering knuckle due to good physical and
mechanical properties as well as lightweight.
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Kashyzadeh, K. R. (2023) conducted static analysis on a composite steering knuckle,
assuming a road condition characterized by roughness and manoeuvres. The in-service
driving condition of the vehicle model was simulated using multi-body dynamics (MBD)
method, and the imposed loads on connection points of the steering knuckle to different
components of the suspension system were extracted considering various maneuvers. CATIA
software was used in developing the steering knuckle model by applying coordinate
measuring machine (CMM) data. The results revealed that increase in tungsten carbide led to
increase in the strength of the steering knuckle under purely axial loads (normal stress
criterion) while increase in this substance resulted in a decrease in the strength of the parts
subjected to shear loads (shear stress criterion). It was observed that the application of metal
matrix composite is not suitable for this super critical component, based on the conditions of
the study.

This research seeks to explore for ideas to decipher failure analyses (static analysis) of all
kinds that the automotive industry is requesting from manufacturing lines in big quantities
with respect to steering knuckles as applicable to Toyota Camry LE saloon car. In other
words, a static structural analysis of a typical hub steering knuckle with respect to in-service
loading effects on the geometric model, with specific attention on mass density and yield
strength of the component material. It makes sense that the steering knuckle would benefit
greatly from optimization for either volume or weight. In the same vein, the goal of a static
analysis of the steering knuckle is to determine the maximum stresses and deformation that
can occur under various conditions, including braking force, load transfer during acceleration
and braking, etc. The outcome of will play a critical role in shape optimization which is a
unique face sort by manufacturers in the synthesis of such product with enormous
functionality and reliability.

2. Materials and Method

Steering Knuckle is an element of the suspension of the automobile that is used for turning
and the wheel. The steering knuckles are where the suspension and steering systems and the
front wheels converge. They provide the attachment points for the upper and lower control
arms or struts and lower arms, the tie-rod ends, and the spindle and/or hubs to which the
wheels are mounted. The steering knuckles allow the wheels to move vertically as the
suspension reacts to road irregularities and horizontally in response to steering input. The
knuckle was modelled in SolidWorks 2018. The steering knuckle shown in Figure la was
modelled after the Toyota Camry LE saloon car. The aluminium alloy A356.0-T6 assigned to
the steering knuckle model had mass density of 2670 kg/m® as physical property, and tensile
strength (ultimate) >= 234 MPa, tensile strength (yield) >= 165 MPa, elongation at break >=
3.5%, shear modulus of 27.2 GPa, shear strength of 143 MPa, tensile modulus of 72.4 GPa
and hardness (Brinell) of 70-105 as its mechanical properties. The knuckle was modelled in
SolidWorks 2018 and then Analysed by ANSYS R15.0 workbench. This study investigated
the hub type steering knuckle. Several multi-translated loads (lateral and multiaxial forces) act
on the knuckle in static condition and are illustrated in Figure 1b follows.
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BrakingForce

Steering Moment

Hub bearing

Braking Force

Figure la: Steering knuckle model Figure 1b: Forces acting on the steering
knuckle

Part assembly drawing of the steering knuckle with dimensions are shown in Figure 2 while
mesh visualization of the steering knuckle is presented in Figure 3. The ANSYS workbench
mechanical meshing was used with fine relevance centre and slow transition of element, with
a total of 116048 nodes and 76870 elements. Solid mesh was selected as the type of mesh
while blended curvature based mesh was employed as the type of mesher.
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Figure 2: Sketches for steering knuckle with dimensions
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Figure 3: Mesh visualization of the steering knuckle

2.1. Loads/Forces Acting on the Steering Knuckle

There are two major type of loads acting on the steering knuckle which includes tensile and
compressive load, and other forms of multi-translated loads (lateral and multiaxial forces).
The stress due to these loads can be achieved using the following formulas:

Tensile load (P,) = Tensile stress * Area 1)

Compressive stress (P.) = Compressive stress x Area

(2)

Inertia load is another form of load acting on the steering knuckle which is due to the inertia
of moving parts. The inertia load can be derived from the following expression in Equations 3
and 4:

Inertia load (F,) = w?R [COSH + %Cos(ZH)] (3)

pAtLsin(0+0)

Bending load (Fp) = >

N (4)
The force of resistance per unit area, offered by a body against deformation is known as
stress. This is given by Equation 5:

Stress (0) = S (5)
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Inertia bending load sets up a stress which would be tensile on one side of the steering
knuckle and compressive on another side and this changes sign each half revolution (Babu et
al., 2014). The bending moment at any section from the small end is given Equation 6:

x x?
M=zli-% ©)

The stress could be computed using the following Equation 7:

M
Op =7 (7)
1
M—Ext (8)
I =419 x t* (9)

The steering knuckle is subject to a number of multi-translated loads (lateral and multiaxial
forces) which are highlighted as follows:

i.  Load on Hub Bearing
ii.  Steering Moment
iii.  Braking Force

The analysis attempts to investigate the impact of these forces on the model. A static
structural analysis was carried out to determine the impact of the several loads and moments
on the knuckle. The model was done on SolidWorks 2018 while the analysis was done on
ANSYS 2019 R1.

i.  Load on the Hub Bearing

The load on the Hub is the load of the car, evenly distributed into the four tyres. The
load model used for the analysis was 1606 Kg assumed to be dead weight of the car,
therefore the total weigh on the knuckle hub was given by 1606/4 = 401.5Kg. The
total force on the hub was recorded as (This force acted in the Z direction):

401.5 X 9.81 = 3938.715N.

ii.  Steering Moment

A small steering force of 50N is usually required to turn the steering arm. Therefore,
the moment from the force is multiplied by the perpendicular distance of 108mm. The
moment was calculated as:

50 X 108 = 5400N.mm

iii.  The Braking Force
The Braking force on the wheel was calculated using Equation 10.

mv?

2D

Where F is the braking force, m is the mass of vehicle =1606Kg, v is the velocity of
vehicle (maximum) = 44.44(160Km/h) and D is the braking distance =100m

F= (10)
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4015 x 44447
N 2% 100

Braking moment = F xd = 3964.63 X 70.04 = 277,524.73N.mm

= 3964.63

Gravity was enabled to take proper account of inertia. The model loads of the steering
knuckle under static condition is shown in Figure 4, while load summary of the steering
knuckle model is presented in Table 1.

50.00

Figure 4: Model loads of the steering knuckle under static condition

Table 1: Load summary of the steering knuckle model

Object Name Fixed Steering Braking Moment Hub Loading
Support Moment

State Fully Fully Defined Fully Defined Fully Defined
Defined

Geometry 3 Faces 1 Face 2 Faces 1 Face

Type Fixed Moment Moment Force
Support

Suppressed No No No No

Define By Vector Vector Components

Coordinate System

X Component

Y Component

Z Component -3938.7N (ramped)
Magnitude 5400. N-mm 277,524.73
(ramped) N.mm
(ramped)
Direction Defined Defined
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Mechanical failures in automobile are often attributed to wear and tear of two moving parts of
a vehicle in contact, poor design or manufacturing defects, lack of proper inspection or
maintenance etc (Ikpe et al., 2016a). The analysis of steering knuckle component in this study
was done with ANSY'S Workbench 15.0. The load applied to the steering knuckle component
was determined based on what is obtainable in literature. According to these papers, the
average weight of vehicles is assumed to be 1606 kg. This weight is directly applied to all
four knuckles, resulting in a weight of 401.5 kg on each wheel. This translates to an average
force of 3041.1 N on each wheel, taking into account the acceleration due to gravity. The
knuckle is also subject to multi-translated loads (lateral and multiaxial forces) such as braking
force, moment, lateral force, and steering force, as well as loads in the X, Y and Z directions.
The results of these analyses are presented in Table 2.

Table 2: Results summary of static analysis

Object Name | Equivalent Total Equivalent Maximum Maximum
Stress Deformation | Elastic Strain Principal Shear Stress
Stress
Scope
Scoping Geometry Selection
Method
Geometry All Bodies
Definition
Type | Equivalent Total Equivalent Maximum Maximum
(von-Mises) | Deformation | Elastic Strain Principal Shear Stress
Stress Stress
By Time
Display Time Last
Calculate Yes
Time History
Suppressed No
Integration Point Results
Display Averaged Averaged
Option
Average No No
Across
Bodies
Results
Minimum | 1.3995e-004 0. mm 6.0614e-009 | -14.045 MPa | 8.0273e-005
MPa mm/mm MPa
Maximum | 36.079 MPa | 6.9036e-002 | 5.0853e-004 | 45.388 MPa | 19.665 MPa
mm mm/mm
Minimum Value Over Time
Minimum | 1.3995e-004 0. mm 6.0614e-009 | -14.045 MPa | 8.0273e-005
MPa mm/mm MPa
Maximum | 1.3995e-004 0. mm 6.0614e-009 | -14.045 MPa | 8.0273e-005
MPa mm/mm MPa
Maximum Value Over Time
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Minimum | 36.079 MPa | 6.9036e-002 | 5.0853e-004 | 45.388 MPa | 19.665 MPa
mm mm/mm

Maximum | 36.079 MPa | 6.9036e-002 | 5.0853e-004 | 45.388 MPa | 19.665 MPa
mm mm/mm

Considering the theory of Von-mises failure criterion, material component is said to be in a
state of failure if the Von mises stress resulting from the applied force exceeds the material
yield strength. However, if the Von-mises stress value is below the material’s yield strength, it
the material is believed to possess more strength that can accommodate further forces before
it finally yields (lkpe et al., 2016b; Ikpe and Owunna, 2017). This relates to the theory of
material elasticity which state that a given material under loading material can accommodate
more loads/forces as long as its elastic limit is not exceeded. Considering maximum Von-
mises stresses value (36.079 MPa) obtained for the steering knuckle model in this analysis
and yield strength (165 MPa) of the Aluminium alloy A356.0-T employed as the steering
knuckle material, the equivalent maximum simulated Von-mises stress obtained for the
materials is below the yield strength of the A356.0-T materials, which implies that the
component may likely not fail under the applied load and condition of the simulation. The
equivalent maximum simulated VVon-mises stress profile is shown in Figure 5. This led to a
total deformation of 0.069033 mm as shown in Figure 6 as well as directional deformation
(Bending along the Z-axis) of 0.010135 mm as shown in Figure 7. This implies that said
deformation may not have any catastrophic effect on the steering knuckle component, as there
is still room to accommodate additional forces/loads before it finally yields or fails.

36.079 Max
32.07

28.062
24.053
20.044
16.035
12.026
8.0177
4.0089
0.000138

50.00

Figure 5: Plot of equivalent VVon-mises stress profile
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Figure 6: Plot of total deformation profile

022121
I -0.030185
— -0.03825
-0.046314
-0.054378
0.062442 Min

Figure 7: Plot of directional deformation (bending along Z-axis) profile

When the steering knuckle undergoes internal external and external forces due to vibration,
steering displacement, temperature, corrosion etc, stress is induced on the material which
eventually translates into strain deformation. This is characterized by geometric deformation
representing the relative displacement between particles in the material. The said deformation
can be considered elongations due to distortion of atoms within the metal lattice, and are
dependent on the direction of forces/loads (Etuk et al., 2019). In extreme conditions where the
vehicle is exposed to uneven road surfaces characterized by potholes and speed bumps, the
steering knuckle may be prone to cyclic loading which induces fluctuating stresses, elastic
strains, tensile stresses etc, on the knuckle system that may results in bending deformation and
possibly leads to fatigue. The simulated maximum equivalent elastic strain profile is shown in
Figure 8. This led to a maximum principal stress (¢ > o > ¢ 1 2 3) of 44.587 MPa as shown
in Figure 9, which are stresses corresponding normal stresses acting on the principal planes of
zero shear stress. These planes are perpendicular to the principal directions upon which the
principal stresses act.

193
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

131
| 4.0876e-5
2.0439e-5
1.89064

50.00

Figure 8: Plot of equivalent elastic strain profile

50.00

Figure 9: Plot of maximum principal stress profile

Although very insignificant from the beginning, shear stress is induced on the steering
knuckle at each corning cycle made by the steering members, and however tends to be
significant after the component might have been exposed to thousands and millions of
vibrational and frequency cycle, occasioned by the constant exposure to multi-translated loads
(lateral and multiaxial forces) acting on the vehicle suspension system. The simulated
maximum shear stress profile as shown in Figure 10 was obtained as 19.871 MPa, which is
the load/force per unit area that tends to cause deformation of the steering knuckle by slippage
along the planes parallel to imposed stresses.
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50.00

Figure 10: Plot of maximum shear stress profile

Factor of safety plays a vital role in mechanical engineering designs, as users of engineering
components oftentimes overload the components beyond their design limit which eventually
exposes the component to premature failure during service condition. However, selection of
low Factor of Safety (FOS) in engineering design implies that such design may not always
meet its design life expectancy due to poor design considerations and low integrity and vice
versa (Ikpe and Owunna, 2019). Considering the colour distribution chart on the steering
knuckle model shown in Figure 11, royal blue colour is observed to be predominant, followed
by lemon colour designated by a value of ten (10) at the mid-section, with little traces of
orange colour (with a value of 2.293) at the base. Red colour designated by zero is observed
to appear as the least value on the colour profile. Following the colour band on the model,
royal blue which has a maximum value of 15 dominates the model, indicating that if FOS of
about 15 is selected for the design of a steering knuckle, the final product will have a better
quality than when FOS of 10, while steering knuckle designed with FOS of 10 will have a
better quality than the same component designed with FOS of 2.293 which happens to be the
least on the colour profile in Figure 11. However, it should be noted that a given steering
knuckle with higher FOS implies a better quality which comes at a higher cost.

E 2.2933 Min
o

50.00

Figure 11: Plot showing factor of safety profile
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4. Conclusion

In this study, multiaxial non-proportional random analysis of a typical hub steering knuckle
was successfully conducted with respect to in-service loading (lateral and multiaxial loads)
effects on the geometric model. The aluminium alloy A356.0-T6 assigned to the steering
knuckle model in this study had mass density of 2670 kg/m* which could provide a reasonable
fuel reduction in auto applications. The maximum Von-mises stress was recorded as 36.079
MPa, with maximum principal stress of 45.388 MPa and shear stress of 19.665 MPa. An
average FOS of 10 as well as maximum FOS of 15 was obtained in the current state of the
analysis. Except at the bottom bolt hole where SOF was just about 2.5. The maximum total
deformation of the model is 0.069mm. The directional deformation in the Z-axis indicated the
bending of the member under the influence of the applied forces, with maximum bending of
0.06242mm. The maximum Von-mises stress value was observed to be less than the yield
strength of Aluminium alloy A356.0-T employed in the analysis, indicating that the steering
knuckle model still had the strength to withstand additional forces before yielding. This was
due to average value of 10 selected as the FOS which implied that a better material with
optimum physical, mechanical and thermal properties was employed which could withstand
the in-service loads/forces acting on the steering knuckle during service condition. Moreover,
proper boundary conditions well as quality mesh. This was observed to influence the rest of
the parameters that were analysed in this study such as the total deformation, directional
deformation (bending along Z-axis), equivalent elastic strain, maximum elastic stress as well
as the maximum shear stress. Considering the aforementioned findings obtained from this
study, the following recommendations could help manufacturers improve the quality of
conventional steering knuckle for optimum vehicular performance:
i.  From the colour distribution profiles of the steering knuckle mode, lemon and blue
colour represented by a value of 10 and 15 were identified as the average and better
FOS. Therefore, manufacturers adopting the analytical conditions presented in this
study should aim at a FOS between 10 and 15. On the other hand, while FOS with
higher values may incur additional cost, it should be borne in mind that FOS lower
than recommended value can compromise the quality and performance of the
component during service condition.

ii.  Also, manufacturers should take cognisance of physical, mechanical and thermal
properties of materials selected for steering knuckle application, as the longevity of the
component even in rough terrains also depend on the material properties.

iii.  Lightweight materials should also be considered for steering knuckle application, as
this will provide an ideal fuel saving scenario during service condition of the vehicle.
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ABSTRACT

Scientists have drawn creative inspiration from nature for centuries. Swarm intelligence, an
essential branch of artificial intelligence, has emerged to simulate the laws of nature and the
social behavior of insects or animals. Metaheuristic algorithms are used successfully in wide
application areas as they offer potential solutions for complex optimization problems.
Metaheuristic algorithms inspired by swarm intelligence have become very popular due to
their flexibility and robustness. In recent years, researchers influenced by natural phenomena
have proposed many different swarm-based metaheuristic algorithms and applied them to
real-world problems in different application fields. In this study, performance analysis of four
swarm-based metaheuristic algorithms, namely Harris Hawk Optimization (HHO), Moth
Flame Optimization (MFO), Salp Swarm Algorithm (SSA), and Whale Optimization
Algorithm (WOA), was performed and the results were comparatively examined. The
performances of these algorithms were tested for twelve different benchmark functions in four
different types, namely multi-dimension unimodal, fixed-dimension unimodal, multi-
dimension multimodal, and fixed-dimension multimodal. The results obtained for the
different benchmark functions were analyzed according to the best value, mean value, and
standard deviation values. When the results were evaluated, it was seen that the HHO
algorithm obtained more promising results for the selected benchmark functions than the
other three algorithms. These algorithms and their many different versions can be effectively
applied to solve many search and optimization problems.

Keywords: swarm intelligence, optimization, continuous optimization problem.
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ABSTRACT

One of the important conditions required in order for the structure to carry the external loads
safely is the prevention of buckling. Under the influence of compressive loads, it is essential
to consider the buckling problem of structural elements, which are thin compared to their
length. Otherwise, although the compressive force acting on the structure is safe according to
the allowable stress, it may cause the structure to collapse due to buckling. When examining
buckling problems, the maximum force that the structure can carry without buckling is
investigated, which is called the critical buckling load, thus ensuring that the external forces
acting on the structure are less than the critical buckling load, keeping the structure safe.
There are two modes of elastic instability, one of them is bifurcation of equilibrium that seeks
a solution using the classical buckling theory, and the other is limit equilibrium, which
requires snap-through buckling research. These modes depend on the state of the loading and
the geometry of the structural element. For example, straight beams subjected to axial
compression load exhibit a bifurcation buckling mode, while shallow arches that carry
transverse loading mainly by compressive axial forces exhibit a snap-through buckling mode.
In the snap-through buckling analysis, pre-buckling deformations are taken into account and
the problem is handled as geometrically nonlinear. Shallow arches exhibiting snap-through
behavior are frequently used in macro or micro dimensions in various fields of engineering
such as civil, mechanical, and aviation.
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In this study, the snap through buckling problem of circular shallow arches with pinned
support at both ends, under the effect of uniformly distributed vertical load, is investigated
within the framework of the Euler Bernoulli beam theory. To solve this problem, firstly, the
nonlinear differential equations are converted into nonlinear algebraic equations by using the
finite differences method. Then, the nonlinear algebraic equations obtained are solved
numerically using the Newton-Raphson method. In the solution of the problem, the effect of
the modified slenderness ratio, which is a geometric parameter, on the snap-through buckling
behavior should be examined. It is stated that the absence of buckling or the observance of a
purely snap-through behavior depends on the values of the modified slenderness ratio. In this
study, critical buckling loads are calculated for various values of the modified slenderness
ratio of shallow arches.

This study provides insight about the design of the geometry of shallow arches, and
contributes to their development through the improvement of knowledge about shallow
arches.

Keywords: shallow arch, snap-through buckling, nonlinear equations, modified slenderness
ratio
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ABSTRACT

Wheat is the staple food in Pakistan which is being consumed by the majority of population
on daily basis. In recent years, a decline in wheat production while an upsurgin human
population has been identified as serious threat to food security.

Moringa leaf extract (MLE) is one of the recently introduced bio-stimulant to enhance

growth, yield and stress tolerance in plants. However, availability, shelf life and handling of
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MLE are the hindrances in its adaptability and marketing. A field experiment was conducted
to evaluate the efficiency of MLE as bio-stimulant on wheat productivity. Experiment was
performed at Agronomy Research Farm, University of Agriculture Faisalabad using
Randomized Complete Block Desing (RCBD) with three replicates to allocate the treatments.
Data for different parameters was recorded and analyzed at 5% probability of LSD test.
Treatments included were (T,;=Control, T,= Priming with 3% Dry MLE, Ts= Priming with
5% Dry MLE, T4= Priming with 3% fresh, Ts= Priming with 5% Fresh MLE, Ts=Foliar spray
of 3% Dry MLE T,= Foliar spray of 5% Dry MLE, Tg= Foliar spray of 5% Dry MLE, Tg¢=
Foliar spray of 5% Dry MLE). MLE either fresh or dry performed positively in enhancing the
yield of field. Increase in wheat yield was observed in all treatments as compared to control.
Highest wheat yield (4680.0 kg h™) was recorded from treatment where 5% fresh MLE was
applied as foliar spray which was 19.54% more as compared to control (3846.7 kg h™). in
addition, significantly the highest spike length, no. of productive tillers, grains per spike,
biological yield, harvesting index, leaf area index, leaf area duration and crop growth rate
observed were also increased in comparison to control. It is recommended from the current
experiment to use 5% fresh MLE spray on wheat to enhance its production in an economic
way.

Keywords: Wheat, MLE, Priming, Foliar application, Spray
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ABSTRACT

Increasing animal population in Pakistan is exerting pressure on agriculture sector to explore
more sources and utlizing them more efficiently to feed the animals.
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Livestock in under nurished in the country due to less production potential and poor
management practices by the farmers for fodder crops. Maize (Zea mays L.) is an excellent
fodder crop because of its rapid growth, succulency, digestibility, outstanding quality and
great productive potential. Optimal seed rate and harvesting interval of all fodderes play
significant role in quality determination as delayed harvesting results in increased fiber
contents with decreasing proteins. Therefore, a field experiment was conducted to investigate
the effect of different seeding rates and harvesting interval on the forage yield and quality of
maize (Zea mays L.) at Agronomic Research Area, University of Agriculture, Faisalabad
during summer season, 2021. The experiment was conducted using Randomized Complete
Block Design (RCBD) with factorail arrangemnet and replicated thrice. The experiment was
comprised of two factors; seeding rate and harvesting interval. The treatments of seeding rates
used were S$;=80 kg ha™, $,=100 kg ha™ and S3=120 kg ha™ while harvesting intervals were
H;=55 days after sowing (DAS), H,=65 days after sowing and Hs=75 days after sowing.
Mazie variety “Pak Afgoi” was sown by hand drill with keeping 30cm row to row distance.
Agronomic and quality factors were measured using standard methods and data collected was
analyzed statistically using Fisher’s analysis of variance technique. Differences in treatment
means were compared by using Tukey’s test at 5% level of significance. The results showed
that seeding rate and harvesting interval significantly effected the agro-qualitative traits of
forage maize. The maximum fresh weight per plant, dry weight per plant, fresh forage yield,
dry matter percentage, dry matter yield and crude protein were obtained from the treatment
where seeding rate of 100 kg ha™® was used and the crop was harvested at 65 days after
sowing.

Keywords: Maize, Seed rate, Harvesting interval, Fodder, Forage
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ABSTRACT:

Plant biotechnology was promoted to express the foreign antigen in plant tissues as
edible vaccine. Vaccination was the best known and most successful application of
immunological principles to human health. 'Recombinant DNA technology had already
radically altered the field of vaccines. They understand better how our body interacts with
microbes at the molecular level. Molecular biology also facilitates the development,
production and delivery of safe and effective vaccines

In this study, CT-B gene was cloned into plant expression vector. The plasmid
PCAMBIA was constructed by inserting the coding region for CT-B from PRK2013 together
with pBluescript 1l KS between the Bam H1 and EcoRI in the sites of PGA643 plant
transformation vector and expressed in the plasmid (PCAMBIA). Here the study is to
investigate the possibilities of cholera toxin B subunit to be used as a carrier of peptide
vaccine by genetic approach. Agrobacterium tumefaciens is capable of infecting intact cells
and introduces one of several copies of the transformed DNA in to the plant genome.
Agrobacterium tumefaciens strain (LBA4404) is carrying the plasmid (pCAMBIA 1301) and
will be used for the transformation studies. Constructed plasmid which contains the gene was
transferred from its host E.coli strain (DH5a) in to Agrobacterium tumefaciens (LBA4404) by
triparental matting method. In triparental matting E.coli harbouring plasmid (PRK2013) will
be used as a helper. The result revealed the presence of 11.6 kDa CT-B antigen in constructed
plasmid and experimentally confirmed. The transformed gene expression was used for the
edible vaccine preparation in Banana Callus.

Keywords:Cholera, Vaccine, P CAMBIA, Gene Transfer,
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ABSTRACT

Continuous entomological monitoring of Cullicoides spp., was performed in Serbia from
2015 to 2019 on the basis of the Guidelines on how to conduct entomological examinations
for the monitoring and control of blue tongue diseases in the territory of the Republic of
Serbia, have so far yielded significant results related to biodiversity and seasonal dynamics of
these insects Serbia. The research we have done so far has contributed to mapping the
geographical distribution of the species we encounter as well as the variations in the number
of populations in different years. As monitoring continues, we receive new valuable data
every year that will help predict the movement of these insects on the basis of climate
condition and enable preventative action to be taken to counteract them. Insects were
collected using CDC light traps without dry ice and determination of Culicodes was
performed by morphometric method recommended by the Italian National Reference Centre
for Exotic Diseases CESME, Reference Laboratory for Bluetongue OIE, IZSAM from
Teramo, lItaly. In the Vojvodina Province, the presence of Cullicoides spp was found in
38.46% samples in Novi Sad, in Pan¢evo in 44.18%, Subotica 59.25% and Sombor 40.90%.
We did not detect the presence of Cullicoides spp. n the epizootiological area of Zrenjanin.
During examination we detected next species: C. circumscriptus, C. deltus, C. fasciipennis, C.
furcillatus, C. griseidorsum, C. lupicaris, C. nubeculosus, C. obsoletus, C. pallidicornis, C.
parotti, C.picturatus, C. pulicaris, C. punctatus, C. scoticus i C. subfasciipenni. Similar species
were also found in border countries Hungaria, Croatia and Romania. Culicoides spp from to
Obsoletus complexes, established at 60.05%. Males were found in 22.84% samples; non-
pigmented (young) females in 67.97%, females taking the blood at 7.39%, and 1.35% were
pregnant females. Culicoides spp. from Pulicaris complexes were found in 38.85% samples.
Among tested samples, males were found in 18.91% samples, non-pigmented (young)
females in 71.72%, females taking 9.09% and 1.11% pregnant females. Other types of
Culicoides are set up in less than 10% of the examined samples. Usually, we have an average
season distribution for these insects from April to October.

Keywords: Culicoides sp., biodiversity, season distribution, north part of Serbia (\VVojvodina)
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ABSTRACT

Background Studies have demonstrated the presence of gut dysbiosis (alterations in gut
bacterial homeostasis) secondary to spinal cord injury in dogs. The dysbiosis is thought to
impair recovery by decreasing the production of short-chain fatty acids which play a role in
suppressing inflammation within the central nervous system.

Objective Therefore, targeting gut dysbiosis could have significant therapeutic value in the
management of spinal cord injury. The purpose of this study is to determine if gut dysbiosis
occurs in dogs with spinal cord injury. Another area of potential intervention interest is in
situations of spinal injury where there is an urgent need to generate new neurons. To arrive at
these observations, the authors examined how Polenoplasmin and diet solve paralysis in
dogs.

Materials and methods The most common cause of spinal problems in dogs is trauma. We are
currently assessing whether indoles can also stimulate formation of neurons in dogs with
paralysis.

Results We found that gut microbes that metabolize tryptophan-an essential amino acid-
secrete small molecules called indoles, which stimulate the development of new brain cells in
dogs, also demonstrated that the indole-mediated signals elicit key regulatory factors known
to be important for the formation of new neurons.

Conclusion This study is another intriguing piece of the puzzle highlighting the importance of
lifestyle factors and diet. The link between the health of the microbiome and the health of the
brain shows how microorganisms in the gut solve paralysis, gut microbe secreted molecule
linked to formation of new nerve cells in paralyzed dogs.

Keywords: gut dysbiosis, indole, paralyzed dog, Polenoplasmin.
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ABSTRACT

Research was conducted on a sample consisting of 42 red deer antlers from hunting grounds
in Hungary. The parameters that were analyzed (length of antlers, circumference of the
antlers, length of brow tines, length of tray tines, circumference of coronets, circumference of
below the coronets, number of tine ends and the weight of the antlers) were measured
according to the propositions adopted by the The International Council for Game and
Wildlife. The aim of the paper was to determine the absolute and mean values of the length of
antlers, the circumference of the antlers, length of brow tines, length of tray tines,
circumference of coronets, circumference of below the coronets, number of tine ends and the
weight of the antlers, as well as the existence of mutual dependence between certain
parameters of reed deer trophies. Using the method of descriptive statistics, the mean values
were obtained. Using the method of descriptive statistics, the mean values of the length of the
left and right antlers were obtained, and it was determined that the left antler was slightly
more developed in the observed population. Namely, the mean value of the length of the left
antler is larger, while the mean values of the length of tines are almost the same. The results
of Pearson's correlation showed a statistically significant positive correlation between certain
morphometric parameters of the antlers, such as the length of the antlers and brow tines.
However, the results of Pearson's correlation showed, also, a statistically significant negative
correlation between certain morphometric parameters of the antlers, such as the length of the
antlers circumference of the antlers.

Keywords: red deer, antlers, morphometry, trophy, morphometric characteristics

208
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

PREPARATION AND EVALUATION OF NANOPARTICLES OF ZINC OXIDE
COATED INTRAMAMMARY INFUSION FOR THE TREATMENT OF
SUBCLINICAL BOVINE MASTITIS

Muhammad Waris MAJEED
Department of Clinical Medicine & Surgery, Faculty of Veterinary Science
University of Agriculture, Faisalabad, Pakistan.

Veterinary Officer, Livestock &amp; Dairy Development Department Govt. of Punjab,
Pakistan.

Hafiz Qadeer AHMED
Institute of Animal and Dairy Sciences, University of Agriculture, Faisalabad, Pakistan.

Veterinary Officer, Livestock &amp; Dairy Development Department Govt. of Punjab,
Pakistan.

ABSTRACT

Mastitis in dairy animals is highly prevalent infectious disease causing considerable economic
losses estimated to be $35 billion annually at world level. Various traditional medications
have been used for treatment of mastitis such as herbal, homeopathic and antibiotics. The
increasing microbial resistance and antibiotic failure in the treatment needs to find other
effective ways. The use of nanoparticles-based therapy is cheap with excellent efficacy.
Inorganic metal nanoparticles proved to be helpful in improving the health of udder and teat.
The present study was conducted to check efficiency of Zinc Oxide nanoparticles in the
treatment of subclinical mastitis in cattle. The study was consist of 50 animals divided into
five groups, each having 10 animals. The diagnosis of subclinical mastitic animals was
confirmed on basis of Surf Field Mastitis Test. Evaluation was done by SFMT score, somatic
cell count and milk composition(Fat, Protein and SNF contents) and Draminiski mastitis
detector reading on day 0,day 07 and day 14 post imitation of treatment. Bacteriological
examination was also performed to isolate the bacteria casuing subclinical mastitis. The
results shows there was significant decrease in SFMT score in animals of group treatment 111
in which animals were given amoxicillin 15% along with intramammary infusion of ZnO

nanoparticles. The Draminiski value increases significantly, Somatic cell count decreased and
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milk composition improved after giving combination of non anti antibiotic and antibiotic. As
for as could be ascertained from the available literature, The present study is the first one on
Preparation and evaluation of ZnO nanoparticles cated intramammary infusion for the

treatment of subclinical mastitis in bovines.

Key words: Bovine, sub clinical mastitis, zinc oxide, nano particles, intramammary infusion
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ABSTRACT

In certain areas of animal research summarizations of literature data are needed,
statistical methods dealing for the analysis of summary data from the literature are known as
meta-analysis. The method of meta-analysis is used to combine the result from several
independent studies which have been done in different regions or areas on a specific subject
as qualitative and quantitative and assist to achieve a consensus. The current meta-analysis
was performed to provide the association between prolactin PRL polymorphism with some
productive milk traits in Holstein crossbreed dairy cattle. The data was collected from the
years 2002 to 2021 and a total of 26 published studies were included in milk yield study, 14
studies for protein yield, and 18 studies included for protein content. For the performance of
statistical evaluation four genetic models, dominant; AA + AB versus BB, recessive; AA
versus AB + BB, co-dominant; AA versus BB versus AB were employed to obtain
standardized mean difference (SMD) between genotypes. In this analysis cattle with AB
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versus BB genotype (SMD= 0.289, 95% CI 0.005, 0.573) and a statistically significant
(p<0.05) higher protein yield were found compared to AA versus AB and AA versus BB
genotype. In the remaining cases, the association between prolactin polymorphism and milk
yield and protein content was not statistically significant (p>0.05).

Keywords: Meta-analysis, crossbreed, Polymorphism, co-dominant, PRL, SMD.

1. Introduction

Milk production traits are very important in dairy cattle. Breeding programs are the main
factor in dairy farming to achieve and improve these traits. Genomic selection increases the
efficiency of selection more than traditional methods. Selection methods at the DNA and
quantitative trait locus (QTL) level can assist in speeding up quantitative selection by
diagnosing major genes that control important economic traits [1],[21].

The research on genetics mainly focuses to identify genes with important economicaly
traits. Most studies on dairy cattle have identified genes determining variations in milk
production traits[16]. Meta-analysis represents a statistical test or technique employed to
combine the results of multiple studies into a single estimate. The results of a meta-analysis
increase the precision of estimates of effect, and new hypotheses are established [15]. The
process of milk production is complicated and prolactin is one of the most essential hormones
in this process [12]. PRL genes, which are necessary for the development of mammary glands
and milk production[5] [11]. It produced by the anterior pituitary gland and plays a key role
in lactogenesis, synthesis, regulating the growth of the udder, and secretion of milk proteins in
dairy cows [6]. The prolactin (PRL) gene is found on chromosome 23, is approximately 10 kb
in size, includes 5 exons and 4 introns, and encodes a 199 amino-acid polypeptide [6],[16].
This site plays as a genetic marker for the genetic characterization of cattle populations [16].

The polymorphisms in prolactin (PRL) gene has significant associations with milk traits
cattle [6],[14]. A change of adenine to guanine (A103G) in prolactin gene make a point
mutation, the outcome is two alleles (A and B). Three genotypic patterns AA, BB and AB
were revealed from the digestion of a 156 bp fragment of exon 3 region in the prolactin gene
by Rsal. [18][2]. The present analysis was carry out to combine results from different studies
related to prolactin gene polymorphism and its relationship with protein and milk yield.

2. Material and Methods

The studies related to this research were searched in Scientific journals. For the obtaining
of a standardized mean difference two effect models (the random effect model and the fixed
effect model) are used. Q statistic was employed for estimation of heterogeneity between
studies.
The selection of models defined from the study effect were homogeneous or heterogeneous
and Cohen’s method was used for the standardized mean difference [16].
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In this study, the I? test was conducted with the objective of estimating heterogeneity between

the studies. The random effect model was applied due to the high heterogeneity.
2.1, Data Extraction and search strategy.

The data were extracted and removed errors by authors and a total of 26 published
studies were included in milk yield, 14 studies for protein yield, and 18 studies for protein
content. The important information, involves the author’s name, sample size, the year of
publication, breed, lactation milk yield (LMY, protein yield, genotypes, and country.

Essential criteria were used for data collection and study selection. A comprehensive
search was done among studies published in different languages, journals, and databases on
the association between prolactin (PRL) gene polymorphism with lactation milk and protein
production traits in cattle. A comprehensive search was done with Springer, ResearchGate,
Google Scholar, Wiley, PubMed, and Elsevier for studies.

2.2, Statistical Analysis

The Stata 11.2 software (StataCorp 2001; Stata Statistical Software) was used in this
analysis and P<0.05 was accepted as a significance level. For the gene locus, the database was
arranged individually, and the four methods below were followed:;

- The following four genetic models were selected in this investigation: dominant; AA + AB
versus BB, recessive; AA versus AB + BB, co-dominant; AA versus BB versus AB.

- Two effect models (random and fixed) were used to define the difference between means.

- The standardized mean differences (SMDs) and standard deviation were computed at a 95%
Cl (Confidence Interval) to estimate the capabilities between the three genetic models for
every trait.

- Cohen’s method is used for standardized mean differences( SMD) to assess the effect size.

3. Results and Discussion

In the present meta-analysis, two productive traits (lactation milk yield and protein
yield) were investigated. Each character was analyzed separately, random and fixed effect
models are used and.
Meta-analysis offers a more powerful analysis. When more similar studies have been
performed on a particular subject there is a need for meta-analysis and there will be
differences of opinion in some of these studies. Table 1 contains the statuses of the heritage

213
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK



4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

pattern of alleles with the results for heterogeneity, standardized mean difference (SMD) with

a 95% CI, and significances.

Tablel. Results of meta-analysis of the association between PRL polymorphism and milk

traits
Traits n AA Versus AB AA Versus BB AB Versus BB

12 model | SMD | 90% Cl P 12 model | SMD | 90% Cl P 12 model | SMD | 90% Cl P
Lactaion | 26
milk 47.1%* | R 0.011 6074 0.096 | 0.796 | 32.7* | R 0.1 6010 0.022 | 0.470 | 39.9* R 0.087 | -0.063 0.237 | 0.252
yield ' '
Protein 14 _ R R
yield 4.3 F 0057 | 0.125 0.011 | 0.101 | 158 F -0.03 0213 0.146 | 0.717 | 62.2** | R 0.289 | 0.0.005 | 0.573 | 0.046
Protein 18 - R
content 0.0 F 0.006 0.054 0.066 | 0.851 | 0.0 F -0.01 0.145 0.118 | 0.846 | 0.0 F 0.030 | -0.096 0.156 | 0.642

* P<0.10; ** P<0.01; n: number of publication; 1% variation in SMD attributable to

heterogeneity; F: Fixed; R: Random

In the analysis of 26 studies for lactation milk yield (LMY, all genotypes showed no
significant (P>0.05) effect on milk yield. A similar result is obtained by many researchers
[18]. However, the obtained results contradict with obtained by some other researchers
[41,[8], [71,[9], indicating that the polymorphisms of the prolactin gene had an impact on milk
yield.

In protein yield, the association between polymorphisms in prolactin gene and the AB and
BB genotype was found a significant (P<0.05) and it is same as the results were reported by
some authors [4],[8],[20], [10],[21]. However, this result is different from the results reported
by [7]. Considering protein content, no significant association was revealed between prolactin
gene polymorphisms and all genetic models (P>0.05). Similar results were reported by a
number of authors [4],[8], [10],[13],[19]. It is thought that the results obtained in this study
will make a contribution to developing new strategies necessary for breeding dairy cattle. In
accordance with the results obtained from the current meta-analysis, a single significant
association was found between prolactin gene polymorphism and protein yield in the AB and
BB genotypes. No significant associations were observed between milk yield, protein yield,
and protein content. Since various conflicting results have been reported by the authors on this
subject, more studies should be conducted to determine the PRL gene polymorphism and
investigate its impact on milk yield traits. Moreover, to obtain more reliable results, the

genotype x environment interaction should be taken into account, group comparisons should

214
March 13-15, 2023
Rio de Janeiro, Brazil PROCEEDINGS BOOK




4TH INTERNATIONAL LATIN AMERICAN
CONGRESS ON NATURAL AND APPLIED SCIENCES

be made to minimize outcome variability with more articles, and the usability of the results

obtained by applying the correct statistical model for breeding purposes shouldbe discussed.

4. Conclusions

According to the results obtained from the meta-analysis of this study. The significant
result was found among the polymorphism of prolactin gene and protein yield in AB vs BB
genotype. The non-significant association of PRL polymorphism observed with the genotype
of milk yield and protein content. Several results reported by the authors which were in
contrast with this study. Therefore more study should be done for determination of

polymorphism of PRL gene and its effect on milk production traits.
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ABSTRACT

Diabetes mellitus is a condition that affects the body's ability to produce insulin. DM occurs
when the pancreas is unable to secrete insulin and the body's insulin isn't used properly. The
purpose of the current investigation was to assess how rutin contributes to the reduction of
impaired insulin secretion and glucose metabolism. Antioxidant, anti-inflammatory, anti-
diabetic, cardioprotective, and anti-cancer properties are only a few of the pharmacological
actions of rutin. In this study, 24 Wister rats were used for 28 days. Rats were divided into
four groups, group 1 was the normal control (reared on a normal diet), group 2 was the
negative control (Streptozotocin; 55 mg/kg), group 3 was the reference group (metformin; 250
mg/kg) and group 4 was the treatment group (rutin; 15 mg/kg). The biochemical and
histopathological investigations were used to evaluate the antidiabetic efficacy of the
flavonoid compound rutin. The statistical analysis of variance (ANOVA) was conducted, and
Tukey's test was used to establish the significance between the various groups. The study's
findings showed that rutin improved glycemic and antioxidant status, which prevented
streptozotocin-induced hyperglycemia. Of comparison to the negative control group, the
physical parameters in the Rutin-treated rats were also noticeably improved. Rutin has
restored the pancreatic beta cells' normal shape and active beta cell count, according to a
histopathology study.

Keywords: Flavonoids, dietary flavonoids, type 2 diabetes, insulin signaling, Antioxidant,
Cancer Cardiovascular diseases, Anti-inflammatory
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What is known:

It has documented that dental implant with a high degree of early marginal bone (MBL) loss
are likely to achieve additional increased MBL during function. Moreover, it has been
speculated that an early increased MBL  might be a predictive factor for the subsequent

onset peri-implant inflammatory diseases.

What this study adds:

The present study showed that, after 5 years of function, implants with increased MBL rates at
6 months after loading are likely to achieve additional high values of MBL. No statistically
significant relationship between MBL progression and the onset of peri-implantitis was found,
whereas high MMP-8 levels, 6 months after loading, could have the distinct ability to predict
the onset peri-implantitis.

ABSTRACT

The aim of this retrospective study was to investigate the relationship between the amount of
early bone remodeling, the marginal bone loss (MBL) progression, and the peri-implant
sulcular fluid concentration of active metalloproteinase-8 (a-MMP-8) and incidence of peri-
implantitis during 5 years of implant function.
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Materials and Methods: Clinical and radiographic documentation at implant placement (T0),
at restoration delivery (TR) at 6 months (T1), at 2- (T2) and at 5-years (T5) post-loading
were retrospectively collected. MBL levels/rates (MBLr) and peri-implant sulcular fluid
levels/rates of a-MMP-8 were assessed at TR, T1, T2, and T5. Implants were divided into two
groups: group 1 with peri-implantitis (P+) and group 2 without peri-implantitis (P-). A multi-
level simple binary logistic regression, using generalized estimation equations (GEE), was
used to assess the association between each independent variable and P+. Receiver Operating
Characteristics (ROC) curve was used to evaluate an optimal cut-off point of T1 MBL degree
and a-MMP-8 level to discriminate between P+ and P- implants.

Results: A total of 80 patients receiving 80 implants [39 implants with a laser-microtextured
collar surface (LMS) and 41 implants with a machined collar surface (MS)] were included.
Periapical radiographs and a software package were used to measure MBL rates. Peri-implant

sulcular Implant fluid samples were analyzed by a chairside mouth rinse test, (ImpIantSafe®),

in combination with a digital reader, (ORALyzer®). Twenty-four implants (6 with LMS, and
18 with MS) were classified with P+. No statistically significant association was found
between the amount of early bone remodeling, MBL progression, MBLr, and incidence of
peri-implantitis. Implants with a-MMP-8 levels >15.3 ng/mL at T1 presented significant
influence on the probability of P+.

Conclusion: The amount of early. marginal bone remodeling cannot be considered as
indicators of the subsequent onset of P+, whereas high a-MMP-8 levels, 6 months after
loading, could have the distinct ability to predict P+.

KEYWORDS: Implants; MMP-8; Peri-Implantitis; Prognosis; Marginal Bone Loss; MBL;
Periodontal Indices.
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