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International Journal of Pharmaceutical Research (IJPR) is an intentional Journal which is published quarterly in English. Journal publishes
papers, review articles, and short communications dealing with drug controlled release systems, pharmacodynamics, pharmacokinetics,
pharmacogenomics, biopharmaceutics, drug and prodrug design, pharmaceutical analysis, drug stability, quality control, pharmaceutical
engineering and materials science.Pharmaceutical Chemistry, Pharmaceutical Technology, pharmacognosy, natural product research,
pharmaceutics, novel drug delivery, pharmaceutical & medicinal chemistry, computational chemistry and molecular drug design, pharmacology,
pharmaceutical analysis, pharmacy practice, clinical and hospital pharmacy etc. IJPR would take much care in making your article published
without much delay with your kind cooperation. IJPR hopes that Researchers, Research scholars, Academician, Industrialists etc. would make
use of this research publications for the development of pharmaceutical science and technology.
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SJR

The SJR is a size-independent prestige indicator that ranks

journals by their 'average prestige per article'. It is based on

the idea that 'all citations are not created equal'. SJR is a

measure of scienti�c in�uence of journals that accounts

for both the number of citations received by a journal and

the importance or prestige of the journals where such

citations come from It measures the scienti�c in�uence of

the average article in a journal, it expresses how central to

the global scienti�c discussion an average article of the

Total Documents

Evolution of the number of published documents. All types

of documents are considered, including citable and non

citable documents.

Year Documents

2010 51
2011 60
2012 103
2013 46

Citations per document

This indicator counts the number of citations received by

documents from a journal and divides them by the total

number of documents published in that journal. The chart

shows the evolution of the average number of times

documents published in a journal in the past two, three and

four years have been cited in the current year. The two

years line is equivalent to journal impact factor ™

(Thomson Reuters) metric.

Cites per document Year Value

Cites / Doc. (4 years) 2010 0.000
Cites / Doc. (4 years) 2011 0.608
Cites / Doc. (4 years) 2012 0.468
Cites / Doc. (4 years) 2013 0.271
Cites / Doc. (4 years) 2014 0.196
Cites / Doc. (4 years) 2015 0.112
Cites / Doc. (4 years) 2016 0.112
Cites / Doc. (4 years) 2017 0.084
Cites / Doc. (4 years) 2018 0.170
Cites / Doc. (4 years) 2019 1.146

Total Cites  Self-Cites

Evolution of the total number of citations and journal's self-

citations received by a journal's published documents

during the three previous years.

Journal Self-citation is de�ned as the number of citation

from a journal citing article to articles published by the

same journal.

Cites Year Value

Self Cites 2010 0

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document and

external citation per document (i.e. journal self-citations

removed) received by a journal's published documents

during the three previous years. External citations are

calculated by subtracting the number of self-citations from

the total number of citations received by the journal’s

documents.

Cites Year Value

% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several countries.

The chart shows the ratio of a journal's documents signed

by researchers from more than one country; that is

including more than one country address.

Year International Collaboration

2010 5.88
2011 6.67

Citable documents  Non-citable documents

Not every article in a journal is considered primary research

and therefore "citable", this chart shows the ratio of a

journal's articles including substantial research (research

articles, conference papers and reviews) in three year

windows vs. those documents other than research articles,

reviews and conference papers.

Documents Year Value

Non-citable documents 2010 0

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years windows,

that have been cited at least once vs. those not cited

during the following year.

Documents Year Value

Uncited documents 2010 0
Uncited documents 2011 34
Uncited documents 2012 76
Uncited documents 2013 173

← Show this widget in
your own website

Just copy the code below

and paste within your html

code:

<a href="https://www.scimagojr.com/journalsearch

SCImago GraphicaSCImago GraphicaSCImago Graphica

Explore, visuallyExplore, visuallyExplore, visually
communicate and makecommunicate and makecommunicate and make
sense of data with oursense of data with oursense of data with our

2011 2013 2015 2017 2019

0.09

0.18

0.27

0.36

2010 2012 2014 2016 2018 2020

0

2k

4k

Cites / Doc. (4 years)
Cites / Doc. (3 years)
Cites / Doc. (2 years)

2010 2012 2014 2016 2018 2020

0

0.3

0.6

0.9

1.2

1.5

2010 2012 2014 2016 2018 2020

0

700

1.4k

2010 2012 2014 2016 2018 2020

0

0.7

1.4

2010 2012 2014 2016 2018 2020

0

7

14

2010 2012 2014 2016 2018 2020

0

2k

4k

2010 2012 2014 2016 2018 2020

0

2k

4k



 *Five Years Citation in Google scholar (2016 - 2020) is. 1451*   *    IJPR IS INDEXED IN ELSEVIER EMBASE & EBSCO *

INTERNATIONAL JOURNAL OF PHARMACEUTICAL RESEARCH
A Step Towards Excellence

Published by : Advanced Scientific Research

I S S N

0975-2366

C U R R E N T  I S S U E

volume 15,Issue 2, Apr -

Jun, 2023

A RT I C L E  I N  P R E S S

No Data found.

A D O B E  R E A D E R

(Require Adobe Acrobat Reader to

open, If you don't have Adobe

Acrobat Reader)

Click here to Download

I J P R  9 [ 3 ]  J U LY  -
S E P T E M B E R  2 0 1 7

S P E C I A L  I S S U E

July - September 9[3] 2017

Click to download

   Manuscript Status... GO

EDITORIAL BOARD

Editor-in-Chief

Dr. Dhiren P Shah

info@ijpronl ine.com

Professor & Principal

Shree Naranjbhai Lalbhai Patel Col lege of Pharmacy,

Associate Editors

Dr. Vineet C Jain

Vcjainsdpc156@gmail .com

Professor & Principal

Bhagwan Mahavir Col lege of Pharmacy,,

Dr.KUMAR SUBRAMANI

Ksubramanis@augusta.edu

Departments of Pharmacology and Toxicology

Medical col lege of Georgia Augusta University formerly (Georgia Regents

University), Augusta

Dr.Ayad F. Alkaim

ayad_alkaim@yahoo.com

University of Babylon,

Col lege of Science for Women, Babylon, Iraq , Scopus Author ID: 55255310600

Advisory Board (India)

Dr. G K Jani

Girishkjani2002@yahoo.com

Professor

K B Raval Col lege of

Pharmacy, Scopus Author ID:

6507785159

Dr. P U Patel

Drpareshpatel2005@yahoo.co.in

Professor

S K Patel Col lege of Pharmacy

Dr. S P Bhatt

Sunrisedeep78@gmail.com

Associate Professor

K B Inst i tute of Pharmaceutical

Education & Research

Dr. B N Suhagia

patelhary@rediffmail .com

Professor & Principal

Dharmasi Desai Inst i tute of

Technology, Scopus Author

Id=6508322131

Dr. P B Shah

Pbshah23@rediffmail .com

Principal

B M Shah Pharmacy College,

Scopus author Id=15763373500

Paresh Bhagvatiprasad Shah,

Pbshah23@rediffmail .com

Associate Professor

Shri B. M. Shah College of

Pharmacy, Modasa, Scopus

AuthorId=15763373500

Dr. S A Shah

Shailesh.shah@utu.ac. in

Professor & Principal

Uka Tarsadia University,

Maliba Pharmacy College,

Surat, Scopus Author ID:

7403888964

Dr. M G Saraliya

mgsaralaya68@yahoo.com

Professor & Principal

C.K.Pithawala inst i tute of

Pharmaceutical Sciences and

Research

Dr. A H Akabari

ashokakabari@yahoo.com

Associate Professor

C K Pithawalla Inst i tute of

Pharmaceutical Science &

Research

Dr. D D Santani Dr. D M Patel

drdmpatel1971@gmail.com

Department of Pharmaceutics

and Pharm Technology

Shri Sarvajanik Pharmacy

College, Scopus Author

Id=35080994100

Dr. D.J. Sen

Dr. N M Patel Dr. Paramjit Singh Prof. Mohammed Rageeb

Mohammed Usman

Dr. U M Upadhyay Dr. Umesh Patil Dr. Biren N Shah

birenpharm@yahoo.com

Dr. N R Seth Dr. S S Pancholi Mr. Ravindra Reddy Yaramala

Dr. K N Patel Dr. G C Patel Dr. M C Gohel

Dr. A K Saluja Dr. V V Jogani Dr. C J Shishoo

Dr. S K Jain Dr. P J Shah Dr. Prasanna Reddy Y B

Dr. A K Seth Dr. Maulik Panchal Dr. Anurekha Jain

Dr. T R Desai Mrs. Kirti  Patel Dr. J R Chavda

Dr. Rajesh Kasara Mrs. Kalpana Patel Dr. C N Patel

Dr. Abhay Dharamsi Mr. V D Prajapati Dr. Angshu Banerjee

angshubanerjee@rediffmail .com

O N L I N E  S U B M I S S I O N

Click here for Online Submission

U S E R  L O G I N

Author Reviewer

Editor Subscriber

Username

Password

Login  | Register

N E W S  &  E V E N T S

Terms and Conditions

Disclaimer

Refund Policy

Instrucations for Subscribers

Privacy Policy

Copyrights Form

0.12 2018
CiteScore

8th percentile

Powered by  

Google Scholar

HomeHome About UsAbout Us Editorial BoardEditorial Board Instruction to AuthorsInstruction to Authors Current IssueCurrent Issue Article In PressArticle In Press Table Of ContentsTable Of Contents

http://https//www.scimagojr.com/journalsearch.php?q=19700174645&tip=sid&clean=0
http://https//www.scimagojr.com/journalsearch.php?q=19700174645&tip=sid&clean=0
http://www.ijpronline.com/Default.aspx
http://www.ijpronline.com/Default.aspx
http://www.ijpronline.com/ViewIssue.aspx?Volume=29&Issue=71
http://www.ijpronline.com/ViewIssue.aspx?Volume=29&Issue=71
http://www.ijpronline.com/ViewIssue.aspx?Volume=29&Issue=71
http://www.ijpronline.com/ViewIssue.aspx?Volume=29&Issue=71
http://get.adobe.com/reader/
http://get.adobe.com/reader/
http://get.adobe.com/reader/
http://get.adobe.com/reader/
http://get.adobe.com/reader/
http://get.adobe.com/reader/
http://www.ijpronline.com/Docs/IJPR%209[3]%20July%20-%20September%202017%20special%20issue.rar
http://www.ijpronline.com/Docs/IJPR%209[3]%20July%20-%20September%202017%20special%20issue.rar
https://www.ejmanager.com/my/ijpr
https://www.ejmanager.com/my/ijpr
javascript:__doPostBack('ctl00$lnkLogin','')
javascript:__doPostBack('ctl00$lnkLogin','')
http://www.ijpronline.com/AuthorRegistration.aspx
http://www.ijpronline.com/AuthorRegistration.aspx
https://www.scimagojr.com/journalsearch.php?q=19700174645&tip=sid&exact=no
https://www.scimagojr.com/journalsearch.php?q=19700174645&tip=sid&exact=no
https://drive.google.com/open?id=1L4qFe6DGC-vGVbpKJs6d3D6fg7Ch1woB
https://drive.google.com/open?id=1L4qFe6DGC-vGVbpKJs6d3D6fg7Ch1woB
https://drive.google.com/open?id=1LCRXctf_saDNRLD7gQeS6d9L_zPmo_nK
https://drive.google.com/open?id=1LCRXctf_saDNRLD7gQeS6d9L_zPmo_nK
https://drive.google.com/open?id=192CvJsH8aeJmR_I7Q9xUWrQEOcX0uNes
https://drive.google.com/open?id=192CvJsH8aeJmR_I7Q9xUWrQEOcX0uNes
https://drive.google.com/open?id=1nHmhfagN-hwUq5qaXTS67dqaSWQYbuEh
https://drive.google.com/open?id=1nHmhfagN-hwUq5qaXTS67dqaSWQYbuEh
https://drive.google.com/open?id=1MiE2h_hNRdo7U_LcESn_3jnPsWWz6wR5
https://drive.google.com/open?id=1MiE2h_hNRdo7U_LcESn_3jnPsWWz6wR5
https://drive.google.com/open?id=1eIsv_p4pMTzaCUfL_JbtY294fBBt5C52
https://drive.google.com/open?id=1eIsv_p4pMTzaCUfL_JbtY294fBBt5C52
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://scholar.google.co.in/citations?user=kVyYBToAAAAJ&hl=en&authuser=6
https://scholar.google.co.in/citations?user=kVyYBToAAAAJ&hl=en&authuser=6
https://www.freecounterstat.com/
https://www.freecounterstat.com/
http://www.ijpronline.com/Default.aspx
http://www.ijpronline.com/Default.aspx
http://www.ijpronline.com/Default.aspx
http://www.ijpronline.com/AboutUs.aspx
http://www.ijpronline.com/AboutUs.aspx
http://www.ijpronline.com/AboutUs.aspx
http://www.ijpronline.com/EditorialBoard.aspx
http://www.ijpronline.com/EditorialBoard.aspx
http://www.ijpronline.com/EditorialBoard.aspx
http://www.ijpronline.com/Instructions.aspx
http://www.ijpronline.com/Instructions.aspx
http://www.ijpronline.com/Instructions.aspx
http://www.ijpronline.com/ViewIssue.aspx?Volume=29&Issue=71
http://www.ijpronline.com/ViewIssue.aspx?Volume=29&Issue=71
http://www.ijpronline.com/ViewIssue.aspx?Volume=29&Issue=71
http://www.ijpronline.com/ArticleInPress.aspx
http://www.ijpronline.com/ArticleInPress.aspx
http://www.ijpronline.com/ArticleInPress.aspx
http://www.ijpronline.com/Archieves.aspx
http://www.ijpronline.com/Archieves.aspx
http://www.ijpronline.com/Archieves.aspx


Dr. Sunil Jalalpure Dr. Anil Jadhav Dr. Veena K

vkotabagi@gmail .co

Dr. Shailendra Lariya Dr. B S Nayak Dr. H P Dalvadi

hpdalvadi@gmail .com

Associate Professor

Rofel & Shri G M Bilakhia

College of Pharmacy

Dr. J K Patel Dr. K K Dholvani DR. N. G. RAGHAVENDRA

RAO

ngraghu@rediffmail .com

PROFESSOR AND DIRECTOR

GRD [PG] Inst i tute of

Management and Technology,

Advisory Board (International)

Dr. Parijat Kanaujia (Singapore)

ices@a-star.edu.sg

VP, Injectables Product Development

VALLAURIX PTE LTD part of the

CLINUVEL Group,1 Science Park Road,

#05-13/14, The Capricorn, Singapor

Dr. Parvaneh Rahimi-Moghaddam (Iran)

rahimi.p@iums.ac.ir

Associate Professor

IRAN University of Medical Sciences

(IUMS)

Dr. Vikas Jaitely (UK) Mr. Nitesh G Sonani

Dr. Yogesh Katare (Canada) Mr. Manish A Patel

Dr. Ruchi Katare (Canada) Dr. A. Omri (Sudbury, Canada)

aomri@laurentian.ca

Department of Chemistry and Biochemistry

Laurentian University, Sudbury ON,

Canada Author ID: 35492680500

Dr. Vivek Mishra (Canada) Dr.Priyanka Bhatt

psbhatt@health.usf.edu

Department of Pharmaceutical Sciences

College of Pharmacy University of South

Florida

Mr.Haresh Shah (USA) Yasamin Hamza Sharif

Department of Obstetr ics and Gynecology

University of Al-Qadisiyah

Dr. N. Venkatesan (USA)



 *Five Years Citation in Google scholar (2016 - 2020) is. 1451*   *    IJPR IS INDEXED IN ELSEVIER EMBASE & EBSCO *

INTERNATIONAL JOURNAL OF PHARMACEUTICAL RESEARCH
A Step Towards Excellence

Published by : Advanced Scientific Research

I S S N

0975-2366

C U R R E N T  I S S U E

volume 15,Issue 2, Apr - Jun,

2023

A RT I C L E  I N  P R E S S

No Data found.

A D O B E  R E A D E R

(Require Adobe Acrobat Reader to

open, If you don't have Adobe Acrobat

Reader)

Click here to Download

I J P R  9 [ 3 ]  J U LY  -
S E P T E M B E R  2 0 1 7

S P E C I A L  I S S U E

July - September 9[3] 2017

Click to download

   Manuscript Status... GO

Volume 13 , Issue 2, Apr - Jun, 2021

R E V I E W

Doe In Pharmaceuticals: Supporting Software And Future Prespects.

, MR.HARIHARAN.R, DR.GNK.GANESH, MR.ARUN RADHAKRISHNAN, MR.JOTHI

PRAKASH.K

Bioavailability and Bioactivity of Vitamin C - A Review

EDY SUBROTO, NUR’ALIFIA GARDIANTINI PUTRI, FANI RIZKI RAHMANI,

ANEU FEBRI NURAMALIA, DAFFA ALFHIAN MUSTHAFA

Review on Syzygium cumini Linn: A promising ethnopharmacological plant

ROHITASH RATHOUR, AVIJIT MAZUMDER, SANJITA DAS, SUNITI CHAND,

ANAMIKA SHARMA, ANKIT SHARMA, LALIT KUMAR

Synthesis And Biological Evaluation Of Heterocyclic Schiff Bases: A Review

JITENDRA.N.BORASE, R.G.MAHALE, S.S.RAJPUT

Therapeutic Anti-metabolic Cytotoxic Drug Monitoring: Present State and Future

Prospects

, YADAGIRI PHALGUNAA, ABHISEK PALB

Herbal Approach and Its Molecular Hypothesis for the Management of

Convulsant Induced Depression as Comorbidity: A Critical Review

SUNITI CHAND, AVIJIT MAZUMDER, SAUMYA DAS, ANAMIKA SHARMA, ANKIT

SHARMA, LALIT KUMAR, ROHITASH RATHOUR

Detrimental effects of quarantine, social lockdown and other social suffers

due to Covid – 19 pandemic on human health aspects

ALI MOHAMMED HADI, HIBA DAWOOD, RENNA D.ABDUL-WAHHAB, FALAH

HASSAN SHARI, GHASSAN SALAH AHMED

Discovery of COVID-19 and VOC 20 2012/01 life cycles and the proposed

drugs to treat patients

TAMER I.ABDEL-WAHAB, SHERIF I.ABDEL-WAHAB, EMAN I.ABDEL-WAHAB,

MANAL M.ADEL

A Systematic review of pharmaceutical situation on access, quality, and

rational drug use

ATIKA DALILI AKHMAD, SUSI ARI KRISTINA, SATIBI, DWI ENDARTI

A Narrative Review: The Inflammation in Chronic Kidney Disease (CKD)

DEDI RACHMADI, MOHAMMAD RUDIANSYAH, RIA BANDIARA, LEONARDO

LUBIS

Aegle marmelos: Review of traditional uses, Phyotochemistry, Pharmacological

activities

RAMANDEEP KAUR, DR.RAHUL KUMAR SHARMA

Amazing Benefits of Myrrh

ROSE ABUKHADER, ABDEL RAHMAN AL TAWAHA

Title: Silver diamine fluoride- A potent caries arresting and preventing agent

DR ZOHRA JABIN. MDS, DR VISHNUPRIYA V, PH.D, DR NIDHI AGARWAL,

MDS, DR IFFAT NASIM, MDS

Vitamins Boosting Immunity Against Coronavirus

AHMED HASSOON MAGEED, MANAL F. AL-KHAKANI

A Critical Review: Blood and Clinical Hematology Disorders in Covid-19

MUHAMMAD DARWIN PRENGGONO, MOHAMMAD RUDIANSYAH, NUVITA

HASRIANTI

Adverse Drug Reaction Monitoring: Pharmacovigilance and Artificial

Intelligence

NEELAM INJETI, DR.ABHISEK PAL

A Systematic Review of Cost Effectiveness of Pembrolizumab Versus

Standard Treatment for Metastatic Non-Small Cell Lung Cancer

FITRIANA YULIASTUTI, SUSI ARI KRISTINA, DWI ENDARTI, TRI MURTI

HANDAYANI

The Use of Masks, as an Effective Method in Preventing the Transmission of

the COVID-19, During Pandemic and the New Normal Era: A Review

AGUS SUPINGANTO, CIPTA PRAMANA, LENNY IRMAWATY SIRAIT, MEI LINA

FITRI KUMALASARI, MOCH. IRFAN HADI, KHOLIS ERNAWATI, NUR AINI

STARYO, EMDAT SUPRAYITNO, NURHIDAYAH, KUSNIYATI UTAMI, SELASIH

PUTRI ISNAWATI HADI

Insomnia, Depression and Anxiety among Healthcare workers during

Covid-19 Pandemic - An EvidenceBased Review

MUOKA CHIDIEBERE JEPHTHA, JAGADEESAN M

Mesenchymal Stem Cells-Conditioned Medium (SECRETOME) in Skin Aging:

A Systematic Review

WINAWATI EKA PUTRI, ANANG ENDARYANTO, FEDIK ABDUL RANTAM, CITA

ROSITA SIGIT PRAKOESWA

Isolation and characterization of novel bioactive compounds from Taxus

baccata and Swertia chirata found in Uttarakhand region for their effect on

multidrug resistant strains

BINDU SATI, VIJAYKANT PUROHIT, SANJAY BHATT, HARISH CHANDRA

ANDOLA

A Review of Cost of Ilness Studies in Chronic Kidney Disease Patients with Multiple

Components of Medication Treatment

O N L I N E  S U B M I S S I O N

Click here for Online Submission

U S E R  L O G I N

Author Reviewer

Editor Subscriber

Username

Password

Login  | Register

N E W S  &  E V E N T S

Terms and Conditions

Disclaimer

Refund Policy

Instrucations for Subscribers

Privacy Policy

Copyrights Form

0.12 2018
CiteScore

8th percentile

Powered by  

Google Scholar

HomeHome About UsAbout Us Editorial BoardEditorial Board Instruction to AuthorsInstruction to Authors Current IssueCurrent Issue Article In PressArticle In Press Table Of ContentsTable Of Contents

http://https//www.scimagojr.com/journalsearch.php?q=19700174645&tip=sid&clean=0
http://https//www.scimagojr.com/journalsearch.php?q=19700174645&tip=sid&clean=0
http://www.ijpronline.com/Default.aspx
http://www.ijpronline.com/Default.aspx
http://www.ijpronline.com/ViewIssue.aspx?Volume=29&Issue=71
http://www.ijpronline.com/ViewIssue.aspx?Volume=29&Issue=71
http://www.ijpronline.com/ViewIssue.aspx?Volume=29&Issue=71
http://www.ijpronline.com/ViewIssue.aspx?Volume=29&Issue=71
http://get.adobe.com/reader/
http://get.adobe.com/reader/
http://get.adobe.com/reader/
http://get.adobe.com/reader/
http://get.adobe.com/reader/
http://get.adobe.com/reader/
http://www.ijpronline.com/Docs/IJPR%209[3]%20July%20-%20September%202017%20special%20issue.rar
http://www.ijpronline.com/Docs/IJPR%209[3]%20July%20-%20September%202017%20special%20issue.rar
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=19403
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=19403
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=19404
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=19404
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20505
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20505
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20508
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20508
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20510
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20510
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20510
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20510
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20511
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20511
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20511
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20511
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20512
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20512
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20512
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20512
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20513
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20513
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20513
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20513
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20515
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20515
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20515
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20515
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20516
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20516
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20517
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20517
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20517
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20517
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20522
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20522
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20538
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20538
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20539
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20539
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20569
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20569
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20571
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20571
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20571
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20571
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20579
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20579
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20579
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20579
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20583
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20583
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20583
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20583
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20606
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20606
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20606
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20606
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20607
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20607
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20607
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20607
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20609
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20609
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20609
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20609
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20609
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20609
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20621
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20621
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20621
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20621
https://www.ejmanager.com/my/ijpr
https://www.ejmanager.com/my/ijpr
javascript:__doPostBack('ctl00$lnkLogin','')
javascript:__doPostBack('ctl00$lnkLogin','')
http://www.ijpronline.com/AuthorRegistration.aspx
http://www.ijpronline.com/AuthorRegistration.aspx
https://www.scimagojr.com/journalsearch.php?q=19700174645&tip=sid&exact=no
https://www.scimagojr.com/journalsearch.php?q=19700174645&tip=sid&exact=no
https://drive.google.com/open?id=1L4qFe6DGC-vGVbpKJs6d3D6fg7Ch1woB
https://drive.google.com/open?id=1L4qFe6DGC-vGVbpKJs6d3D6fg7Ch1woB
https://drive.google.com/open?id=1LCRXctf_saDNRLD7gQeS6d9L_zPmo_nK
https://drive.google.com/open?id=1LCRXctf_saDNRLD7gQeS6d9L_zPmo_nK
https://drive.google.com/open?id=192CvJsH8aeJmR_I7Q9xUWrQEOcX0uNes
https://drive.google.com/open?id=192CvJsH8aeJmR_I7Q9xUWrQEOcX0uNes
https://drive.google.com/open?id=1nHmhfagN-hwUq5qaXTS67dqaSWQYbuEh
https://drive.google.com/open?id=1nHmhfagN-hwUq5qaXTS67dqaSWQYbuEh
https://drive.google.com/open?id=1MiE2h_hNRdo7U_LcESn_3jnPsWWz6wR5
https://drive.google.com/open?id=1MiE2h_hNRdo7U_LcESn_3jnPsWWz6wR5
https://drive.google.com/open?id=1eIsv_p4pMTzaCUfL_JbtY294fBBt5C52
https://drive.google.com/open?id=1eIsv_p4pMTzaCUfL_JbtY294fBBt5C52
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://www.scopus.com/sourceid/19700174645#tabs=0?dgcid=sc_widget_citescore
https://scholar.google.co.in/citations?user=kVyYBToAAAAJ&hl=en&authuser=6
https://scholar.google.co.in/citations?user=kVyYBToAAAAJ&hl=en&authuser=6
https://www.freecounterstat.com/
https://www.freecounterstat.com/
http://www.ijpronline.com/Default.aspx
http://www.ijpronline.com/Default.aspx
http://www.ijpronline.com/Default.aspx
http://www.ijpronline.com/AboutUs.aspx
http://www.ijpronline.com/AboutUs.aspx
http://www.ijpronline.com/AboutUs.aspx
http://www.ijpronline.com/EditorialBoard.aspx
http://www.ijpronline.com/EditorialBoard.aspx
http://www.ijpronline.com/EditorialBoard.aspx
http://www.ijpronline.com/Instructions.aspx
http://www.ijpronline.com/Instructions.aspx
http://www.ijpronline.com/Instructions.aspx
http://www.ijpronline.com/ViewIssue.aspx?Volume=29&Issue=71
http://www.ijpronline.com/ViewIssue.aspx?Volume=29&Issue=71
http://www.ijpronline.com/ViewIssue.aspx?Volume=29&Issue=71
http://www.ijpronline.com/ArticleInPress.aspx
http://www.ijpronline.com/ArticleInPress.aspx
http://www.ijpronline.com/ArticleInPress.aspx
http://www.ijpronline.com/Archieves.aspx
http://www.ijpronline.com/Archieves.aspx
http://www.ijpronline.com/Archieves.aspx
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.036&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.036&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.036&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.036&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.036&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.036&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.036&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.036&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.036&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.036&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.009&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.009&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.009&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.009&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.009&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.009&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.009&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.009&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.009&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.009&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.049&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.049&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.049&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.049&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.049&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.049&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.049&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.049&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.049&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.049&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.052&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.052&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.052&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.052&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.052&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.052&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.052&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.052&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.052&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.052&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.053&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.053&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.053&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.053&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.053&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.053&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.053&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.053&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.053&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.053&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.057&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.057&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.057&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.057&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.057&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.057&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.057&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.057&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.057&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.057&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.058&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.058&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.058&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.058&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.058&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.058&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.058&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.058&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.058&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.058&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.069&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.069&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.069&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.069&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.069&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.069&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.069&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.069&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.069&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.069&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.010&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.010&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.010&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.010&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.010&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.010&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.010&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.010&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.010&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.010&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.050&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.050&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.050&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.050&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.050&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.050&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.050&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.050&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.050&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.050&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.079&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.079&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.079&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.079&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.079&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.079&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.079&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.079&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.079&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.079&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.031&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.031&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.031&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.031&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.031&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.031&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.031&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.031&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.031&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.031&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.090&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.090&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.090&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.090&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.090&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.090&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.090&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.090&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.090&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.090&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.113&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.113&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.113&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.113&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.113&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.113&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.113&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.113&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.113&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.113&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.007&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.007&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.007&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.007&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.007&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.007&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.007&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.007&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.007&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.007&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.020&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.020&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.020&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.020&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.020&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.020&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.020&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.020&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.020&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.020&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.098&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.098&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.098&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.098&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.098&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.098&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.098&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.098&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.098&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.098&theme=plum-bigben-theme


Title of the article: Effect of chronic periodontitis on systemic inflammation –

A cross sectional study

DR. SELVAKUMAR JAYARAMAN, DR. JAIDEEP MAHENDRA, DR. LITTLE

MAHENDRA, DR.SRUTHI SRINIVASAN

Viral Etiology of Pneumonia in Children with Congenital Heart Disease

RETNO ASIH SETYONIGRUM, MD, PHD, WIGIT KRISTIANTO, IRWINA RAHMA

ANDRIANI, PRAPTI DEWI SUHIRMAN, I CAHYADI, ALDISE MARETA NASTRI,

KAZUFUMI SHIMIZU

Case series on the Clinical evidence of Phenytoin toxicity: Is Ranitidine a

cause?

SADAGOBAN G.K, MEDAVENKATASUBBAIAH, ARUN KANNIYAPPAN

PARTHASARATHY, SWATHI SWAROOPA BORRA

Assessment of the Quality of Life (QOL) and the influence of the clinical and

demographic characteristics on the QOL of Iraqi Hemodialysis (HD) patients

MUHANNAD R. M. SALIH, MAYS MOHAMMED MARIOUCH, EMAD MATHBOB

MUTASHAR

A Comparative Study of Absorbance Value by Heating at Different

Temperature During Preparation of Staphysagria Mother Tincture with

Coconut Oil By UV-Visible Spectrophotometer

DR. AARTI YASHWANT KHATAL, DR.MRS.GAJENDRAGADKAR

MANISH.PRASHANT, DR.JADHAV ARUN BHARGAV

New analysis with a comparative study for antihistaminic Levocetirizine di-HCl in

Levcet dosage form, human fluids plasma/urine with modified carbon paste sensor

AMAL F. KHORSHID, MARWA FOUAD, EHAB ELKADY, MENNAT ALLAH M.SALEM,

AMANY MORSI

Comparative Analysis of Absorbance Value of Different Homoeopathic Hair Oil at

Various Temperature By UV-visible Spectrophotometer

DR.SURAJ SINGH BHADORIA, DR.MRS. GAJENDRAGADKAR MANISHA PRASHANT,

DR.ARUN BHARGAV JADHAV

Inflammation mediated wound healing efficacy of Chloroxylon swietenia DC.

fruit phytocompounds.

, RAVISHANKARA B, RIAZ MAHMOOD, V KRISHNA, VINAYKUMAR NM,

RAVIKUMAR S

Antidiabetic Activity of Lansau Herb Extract in Glucose Induced Diabetic

Male Rats

RUSLIN , HENNY KASMAWATI, SUNANDAR IHSAN, SURYANI, MUHAMMAD

ARBA, NUR RAHMADHANI A. SIDA, NASAR

Plant mediated Silver Nanoparticle synthesis of Leucas aspera extract and its

photocatalytic and antimicrobial activities

K BHUVANESHWARI, M LAXMI KIRUTHIKA, V CHINNADURAI, KM JERUN NISHA, K

KALIMUTHU

A Rare Case: Spontaneous Omental Bleeding After Tenckhoff Catheter

Placement

MOHAMMAD RUDIANSYAH, RUDI SUPRIYADI, RIA BANDIARA, RULLY MARSIS

AMIRULLAH ROESLI

IL-18, Adiponectin and Metabolic Parameters in Obese Adolescents

ROEDI IRAWAN, NUR AISIYAH WIDJAJA, META HERDIANA HANINDITA, RENDI AJI

PRIHANINGTYAS

The Effect of Guava (Psidium guajava L) Fruit Extract on Pulmonary Tissue

and Malondialdehyde Levels of Rat (Rattus norvegicus) Exposed to Cigarette

Smoke

DEWA KETUT MELES, WURLINA WURLINA, IMAM MUSTOFA, MENTARI

RACHMAWATI, NILUH SUWASANTI, DESAK KETUT SEKAR CEMPAKA PUTRI

Synthesis and Evaluation of Some New Quinoline Based 1, 3, 4-Oxadiazoles as

Potential Antimicrobial and Antimalarial Agents

HEMALATHA GADEGONI, SARANGAPANI MANDA, SHIVAPRASAD RANGU, SYEDA

NISHAT FATHIMA

Evaluation of the use of antibiotics for UTI therapy at Primary Health Care

Yogyakarta

IKA PUSPITASARI, TITIK NURYASTUTI, NUNUNG YUNIARTI,

YUNILISTIANINGSIH

Studies on Anti Oxidative stress activity of Hemidesmus indicus root extract in

Wistar rats

S MURALI MOHAN, B SIVARAMAKRISHNA

Use of Gamma Scintigraphy Technique in Pharma Sectors

PRANESH B, NAGASAMY VENKATESH D, ABHIJITH K R, EZHILAN C

Optimization of Acyclovir Self-Microemulsifying Drug Delivery Systems

(SMEDDS) by Full Factorial Design

DHARMENDRA SINGH RAJPUT, DR.SHAILESH JAIN

Effect of Hemidesmus Indicus Extract on Neuro Disorder Related Parameters

B SIVARAMAKRISHNA, S MURALI MOHAN

Complete Denture Treatment and Its Influence on Patient’s Speech Intelligibility

DR FAHAD AHMED S, DR C J VENKATAKRISHNAN, DR JACOB MATHEW PHILIP, DR

HELEN MARY ABRAHAM

Drugs and Hormones on Orthodontic Tooth Movement: An Insight

SUMA S, CHANDRASHEKAR BR

Scientific Study of Rudraksha Medicinal Healing Effect with Combination to

Acupressure Therapy and Magnetic Healing

SUBHASHISH TRIPATHY, AMIT MISHRA, ARUN KUMAR MISHRA

Experiences of Breast Cancer Survivors Towards Medication Adherence and

Informational Needs– A Mixed Study Approach

DR SHANKAR SHANMUGAM RAJENDRAN, DR PRADEEP KUMAR NAIK,

NIRMALA ASAITHAMBI, TAMIL ELAKIYA TAMILARASAN, SHAKILA SHANKAR

Development Problems and Implementations for Small and Medium

Enterprises in Malaysia

THONGPHON PROMSAKA NA SAKOLNAKORN

Immune Regulatory Effect of Locally Isolated Nostoc Algae Lysate During HCV

Infection

NOHA KHALIL, MAHA EL-DEMELLAWY, MARWA MOHAMED, MOHAMED MAHROUS ,

ABEER ABDELWAHAB, SAHAR FIKRY, DOAA GHAREEB, OSAMA SALAMA, MAE

SELEEM

The effect of green tea extract (Camellia sinensis L. Kuntze) and equilibration

period difference on post-thawed Kacang buck (Capra hircus) semen quality

http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20712
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20712
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20712
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20712
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20713
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20713
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20714
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20714
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20714
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20714
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20716
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20716
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20716
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20716
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20717
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20717
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20717
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20717
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20717
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20717
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20718
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20718
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20718
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20718
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20719
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20719
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20719
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20719
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20723
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20723
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20723
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20723
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20730
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20730
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20730
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20730
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20737
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20737
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20737
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20737
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20738
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20738
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20738
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20738
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20739
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20739
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20740
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20740
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20740
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20740
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20740
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20740
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20741
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20741
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20741
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20741
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20742
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20742
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20742
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20742
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20744
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20744
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20744
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20744
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20745
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20745
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20746
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20746
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20746
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20746
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20749
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20749
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20750
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20750
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20751
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20751
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20752
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20752
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20752
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20752
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20760
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20760
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20760
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20760
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20761
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20761
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20761
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20761
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20762
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20762
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20762
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20762
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20763
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20763
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20763
http://www.ijpronline.com/ViewArticleDetail.aspx?ID=20763
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.105&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.105&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.105&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.105&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.105&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.105&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.105&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.105&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.105&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.105&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.110&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.110&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.110&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.110&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.110&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.110&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.110&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.110&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.110&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.110&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.140&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.140&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.140&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.140&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.140&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.140&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.140&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.140&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.140&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.140&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.167&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.167&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.167&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.167&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.167&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.167&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.167&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.167&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.167&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.167&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.196&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.196&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.196&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.196&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.196&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.196&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.196&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.196&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.196&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.196&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.203&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.203&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.203&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.203&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.203&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.203&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.203&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.203&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.203&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.203&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.094&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.094&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.094&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.094&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.094&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.094&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.094&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.094&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.094&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=/10.31838/ijpr/2021.13.02.094&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.131&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.131&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.131&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.131&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.131&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.131&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.131&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.131&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.131&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.131&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.130&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.130&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.130&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.130&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.130&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.130&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.130&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.130&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.130&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.130&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.183&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.183&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.183&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.183&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.183&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.183&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.183&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.183&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.183&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.183&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.191&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.191&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.191&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.191&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.191&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.191&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.191&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.191&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.191&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.191&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.088&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.088&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.088&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.088&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.088&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.088&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.088&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.088&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.088&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.088&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.085&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.085&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.085&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.085&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.085&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.085&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.085&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.085&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.085&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.085&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.206&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.206&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.206&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.206&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.206&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.206&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.206&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.206&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.206&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.206&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.211&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.211&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.211&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.211&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.211&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.211&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.211&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.211&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.211&theme=plum-bigben-theme
https://plu.mx/plum/a/?doi=10.31838/ijpr/2021.13.02.211&theme=plum-bigben-theme


                                                                           ISSN 0975-2366 
DOI: https://doi.org/10.31838/ijpr/2021.13.02.129 

 

1399| International Journal of Pharmaceutical Research | Apr - Jun 2021 | Vol 13 | Issue 2 

Research Article 

IL-18, Adiponectin and Metabolic Parameters in 

Obese Adolescents 

ROEDI IRAWAN
1
, NUR AISIYAH WIDJAJA

1
, META HERDIANA HANINDITA

1
, RENDI AJI 

PRIHANINGTYAS
1
 

1Department of Child Health, Dr. Soetomo General Academic Hospital, Surabaya, 60286, Indonesia. 
*Corresponding Author 
Email ID: roedi.dr.rsds@gmail.com 
Received: 26.11.20, Revised: 16.12.20, Accepted: 18.01.21 
 

 

ABSTRACT 
Background: The prevalence of obesity in adolescents in developing countries is increasing. Obesity causes 

an imbalance of cytokines, which causes inflammation that triggers metabolic disorders. Early biomarkers 

associated with metabolic complications in obese adolescents need to be assessed, but this is limited in 

developing countries. 

Purpose: To analyze the correlation between IL-18 and adiponectin, fasting blood glucose, insulin and lipid 

profile levels in obese adolescents 

Methods: This was a cross-sectional study conducted on 59 obese adolescents. Obesity was established if the 

body mass index (BMI) was higher than the 95th percentile according to age and gender, based on the Centers 

for Disease Control growth charts. Blood tests performed on the subjects included IL-18, adiponectin, lipid 

profiles (total cholesterol, LDL-cholesterol, HDL-cholesterol and triglycerides), insulin and fasting blood 

glucose levels. Both IL-18 and adiponectin were measured using enzyme-linked immunosorbent assay. Data 

were analysed with correlation tests and regression using SPSS software 

Results: In this study, the mean IL-18 level was 0.777 ± 0.825. IL-18 was not correlated with adiponectin, 

blood glucose, insulin or lipid profiles (p > 0.05) but it was correlated with HDL-cholesterol levels (p = 0.036; r 

= −0.274). 

Conclusion: IL-18 was negatively correlated with HDL-cholesterol levels, with a regression model of HDL = 

64.367−25.649(IL-18). IL-18 can thus be used as a potential marker for predicting metabolic complications 

associated with obesity in obese adolescents. 

Keywords: Obesity; Adolescents; IL-18; Adiponectin; Metabolic parameters. 

 
INTRODUCTION 

Obesity is a global health problem in developing 
countries.(Popkin et al., 2012) The prevalence of 
obesity in adolescents is increasing in Indonesia 
(Rachmi et al., 2017) and for the whole of Asia it 
is 8.6% (Mazidi et al., 2018). Previous studies in 
Asia stated that most adolescents displayed 
sedentary behaviour and unhealthy food 
consumption (Allafi et al., 2014), both of which 
increase the risk of obesity in adolescents.(Rachmi 
et al., 2017) 
In obesity there is chronic low-grade inflammation 
due to an imbalance of pro-inflammatory and 
anti-inflammatory cytokines. It is the increase in 
the size of fat cells and free fatty acids that causes 
systemic inflammation (Amin et al., 2019; Asghar 
& Sheikh, 2017). Studies in humans showed the 
relationship of cytokines to the risk of metabolic 
disorders, with cytokines such as IL-10, visfatin, 
IL-6, TNF-α and IL-18 acting as predictors or 
possibly therapeutic targets (Himani et al., 2019; 
Liu et al., 2016). In contrast, the study of IL-18 in 
experimental animals showed a protective effect 

on obesity and metabolic syndrome by the AMP-
activated protein kinase (AMPK) pathway, which 
balances fat accumulation and decreases central 
adiposity.(Murphy et al., 2016; Lindegaard et al., 
2013). However, studies in humans show that IL-
18 is one of the pro-inflammatory cytokines that 
is increased in obesity and associated with 
metabolic syndrome (Trøseid et al., 2010). The 
higher the concentration of IL-18, the higher the 
risk of metabolic syndrome and the higher the 
number of metabolic disorders that occur (Hung 
et al., 2005). Previous studies suggested that 
increased IL-18 expression is associated with 
insulin resistance, even in individuals without a 
history of diabetes (Ahmad et al., 2017). 
However, the majority of IL-18 studies with 
metabolic disorders were performed in adults 
(Hung et al., 2005). Studies of IL-18 related to 
metabolic complications in obese adolescents are 
still limited. 
 
MATERIAL AND METHODS 

Study Population 
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A cross-sectional study was conducted on obese 
adolescents who visited the Pediatric Nutrition 
and Metabolic Diseases department in Dr. 
Soetomo General Hospital, Surabaya. Subjects 
were chosen using the total sampling technique 
and were included in the study if they met the 
following inclusion criteria: obesity, aged 13–16 
years and having parents/guardians who were 
agreeable to their participation in this study. 
Obesity was established based on the Body Mass 
Index (BMI) / Age curve established by the 
Centers for Disease Control 2000 growth charts. 
Subjects were classified as obese if they had a 
BMI higher than the 95th percentile according to 
age and gender. Exclusion criteria in this study 
include smoking, consuming alcohol, taking 
drugs for dyslipidaemia and hyperglycaemia, 
suffering from chronic diseases, having infections 
or inflammatory diseases, suffering from 
endocrine disorders and receiving hormone 
therapy. 
Anthropometry Measurement  

Various anthropometric measurements were 
performed on the subjects, including weight and 
height. Weight was measured using a digital 
scale with an accuracy of 0.1 kg (Seca, Germany; 
No. 224-1714009) and height was measured 
using a stadiometer with an accuracy of 0.1 cm 
(Seca, Germany; No 224-1714009). When 
measuring weight and height the subjects did not 
wear shoes or other accessories. 
Biochemical laboratory examination 

Blood examination, including that for IL-18 and 
adiponectin, was performed on all subjects. 
Sampling was carried out at 08.00–09.00 WIB 
(Western Indonesian Time) on the mediana 
cubital vein after the subjects had fasted for 12 
hours. Subjects were sampled in a seated position 
in accordance with standard operational 
procedures. After the blood was drawn it was 
centrifuged to obtain serum according to 
standard laboratory techniques and stored at 

−70C. 
Both the IL-18 and adiponectin measurements 
were performed by enzyme-linked 
immunosorbent assay. Measurement of blood 
glucose levels was carried out with glucose 
hexokinase FS reagent using a TMS Premium 24i 
analyser (DyaSys Diagnostic System GmbH, 

Germany). Insulin was measured using a Cobas 
e411 (Roche Diagnostics GmbH, USA) .Lipid 
profiles were measured with enzymatic kits for 
total cholesterol (Pureauto S Cho-N, Sekisui 
Medical, Japan), LDL-cholesterol (Cholestest® 
LDL, Sekisui Medical, Japan), HDL-cholesterol 
(Cholestest® HDL, Sekisui Medical, Japan) and 
triglycerides (Autosera S TG-N, Sekisui Medical, 
Japan) using a TMS Premium 24i analyzer. All 
blood examinations were carried out according to 
the manufacturers’ instructions. 
Statistical analysis 

Quantitative variables, including IL-18, 
adiponectin, fasting blood glucose, insulin and 

lipid profiles, were described as the mean  
standard deviation and minimum and maximum 
values. The normality of the variables was 
assessed using the Kolmogorov-Smirnov test. The 
correlation between IL-18 and adiponectin, 
fasting blood glucose and lipid profile levels in 
obese adolescents was analyzed using Pearson’s 
correlation because the data were normally 
distributed. The correlation between IL-18 and 
insulin level was analyzed using Spearman’s rho 
because the data had an abnormal distribution. 
Variables that have correlations were analyzed 
further by analysis of variance to define any 
influences between variables. A value of p < 0.05 
was considered to be significant. Data were 
analyzed using SPSS software version 21.0. 
Ethics 
This study was conducted after obtaining ethical 
approval from the Health Research Ethics 
Committee of Dr. Soetomo General Hospital, 
Surabaya. Before conducting the research, the 
procedure was fully explained to the parents. The 
study was conducted only after informed consent 
was signed by the parents/guardians. The 
confidentiality of the research subjects was 
maintained in this study. 
 

RESULT AND DISCUSSION 

A total of 59 obese adolescents were involved in 
this study. Subjects were 13–16 years old, 
consisting of 27 (45.8%) females and 32 (54.2%) 
males. The laboratory parameters are explained 
in Table 1. 
 

 
Table 1: Laboratory measurements in obese adolescents 

Variable Mean ± Standard Deviation Min Max 

IL-18 0.777 ± 0.825 0.371 0.919 

Adiponectin (ng/dl) 7838.804 ± 3808.187 2341.914 19129.056 

Fasting blood glucose (mg/dl) 80.067 ± 7.554 67.000 109.000 

Insulin (mU/ml) 21.703 ± 24.157 4.320 162.700 

Total cholesterol (mg/dl) 176.135 ± 32.871 119.000 278.000 
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HDL-cholesterol (mg/dl) 44.423 ± 7.733 31.000 67.000 

LDL-cholesterol (mg/dl) 117.813 ± 27.707 62.000 196.000 

Triglyceride (mg/dl) 118.118 ± 63.744 30.000 343.000 

 

Table 2: Correlation between variables 

Variable IL-18 

p r 

Adiponectin (ng/ml) 0.542 −0.081 

Fasting blood glucose (mg/dl) 0.137 0.196 

Insulin (mU/ml) 0.291 0.140 

Total cholesterol (mg/dl) 0.443 −0.102 
HDL-cholesterol (mg/dl) 0.036* −0.274 
LDL-cholesterol (mg/dl) 0.676 −0.056 

Triglyceride (mg/dl) 0.312 0.134 

*p < 0.05. 
 
There was no correlation between IL-18 and 
adiponectin, fasting blood glucose, insulin and 
lipid profile levels (total cholesterol, LDL-
cholesterol and triglyceride) in obese adolescents 
(p > 0.05) but there was a significant negative 

correlation between IL-18 and HDL-cholesterol 

levels (p = 0.036; r = −0.274) (see Table 2 and 
Figure 1). 

IL-18
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Fig.1: Correlation between IL-18 and HDL-cholesterol 

 
Further statistical analysis using regression found 
that there was an influence of IL-18 on HDL-
cholesterol (F = 4.164; p = 0.036), with a 

regression model of HDL = 64.367−25.649 (IL-
18). In obesity there is chronic low-grade 
inflammation (Asghar & Sheikh, 2017). 
Inflammation that occurs in obesity causes 
metabolic complications such as metabolic 
syndrome, diabetes mellitus and dyslipidaemia 
(Asghar & Sheikh, 2017; Cooke et al., 2016). The 
prevalence of metabolic syndrome is still very 

high in adolescents in developing countries 
(Mohsin et al., 2012). Loss of balance in cell 
metabolism due to obesity activates the immune 
system, resulting in the release of pro-
inflammatory cytokines (Murphy et al., 2016). 
Early detection of metabolic disorders in obese 
adolescents with existing inflammatory 
parameters is therefore needed.  
One of the cytokines that has been studied is IL-
18, which is a member of the IL-1 family that 
requires enzymes or caspase-1 to become an 
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active biological form (Sedimbi et al., 2013). IL-
18 is able to induce the production of interferon 
gamma, TNF and IL-1 (Sedimbi et al., 2013; 
Dinarello, 1999) The mean IL-18 level in this 
study was 0.777 ± 0.825. Previous studies 
suggested that IL-18 is increased in obesity and is 
associated with metabolic disorders in obesity 
(Trøseid et al., 2010). 
In obesity, adiponectin levels decrease (Borges et 
al., 2017). Adiponectin is an adipocytokine that is 
protective against insulin resistance and is anti-
atherogenic (Li et al., 2017). Insulin resistance is 
a predictor of metabolic syndrome in adolescent 
obesity (Vardi et al., 2007) and adiponectin is 
associated with metabolic syndrome (Li et al., 
2017; ,Falahi et al., 2015) Adiponectin plays a 
role in insulin sensitization in fat tissue (Li et al., 
2017) and decreased levels of adiponectin are 
found in diabetes mellitus (Al-Daghri et al., 
2009). In this study the mean adiponectin level 
was 7838.8 ± 3808.19 ng/ml (Table 1), which is 
lower than previous studies on obese subjects 
(Tamang et al., 2013). 
Previous studies suggested that adiponectin levels 
are a protective factor against inflammation by 
blocking IL-18 cell death mediated via AMPK 
(Chandrasekar et al., 2008). In this study there 
was no relationship between IL-18 and 
adiponectin levels. Adiponectin, IL-18, TNF-α, IL-
6 and C-reactive protein (CRP) levels are strongly 
correlated with type 2 diabetes mellitus (Liu et al., 
2016). In this study no IL-18 relationship was 
found with fasting blood glucose, insulin or lipid 
profiles levels but there was a relationship with 
HDL-cholesterol level. An IL-18 level of ≥ 336.4 
pg/ml is associated with hypertension and 
hypertriglyceridemia (de Oliveira et al., 2015). 
Ethnic differences can affect the distribution of 
body fat associated with inflammation in obesity 
(Misra & Vikram, 2007). Previous studies were 
mostly performed in adults (de Oliveira et al., 
2015). 
In this study, IL-18 has a negative correlation with 
HDL-cholesterol level: an increase in IL-18 level 
was followed by a decrease in HDL-cholesterol 
level. This is consistent with previous studies 
reporting that IL-18 is associated with the risk of 
cardiovascular disease, hypertension and 
dyslipidaemia (de Oliveira et al., 2015). IL-18 
also increases chemokine and inflammatory 
exposure in the myocardium (Xiao et al., 2018). 
There were several limitations to this study: the 
number of subjects was limited; blood tests were 
only performed once, so measurements may be 
influenced by circadian rhythms and fluctuations 
and therefore cannot describe the relationship 
with certainty; and no control subjects with a 
normal BMI were recruited as a comparison. 

The study of IL-18 and metabolic disorders in 
obese adolescents in developing countries needs 
further investigation. The influence of IL-18 on 
HDL-cholesterol levels may allow the opportunity 
for IL-18 to be used as a biomarker for early 
detection or as a therapeutic target in obese 
adolescents with metabolic disorders. 
 
CONCLUSSION 

IL-18 was correlated negatively with HDL-
cholesterol level, with a regression model of HDL 

= 64.367−25.649 (IL-18). Further studies with 
more subjects and serial blood measurements are 
needed to assess the correlation of IL-18 with 
adiponectin, fasting blood glucose, insulin and 
lipid profiles levels in obese adolescents as early 
markers for detecting metabolic abnormalities. 
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