irmat:ﬁ’lﬂtal "?uﬂl d

e
% L




8/9/22, 8:41 AM Editorial-Board

About The Journal

Editorial Board

Journal Policies v

Author's Guidelines

Publication Ethics

Submit Manuscript

Guidelines To Peer Reviewers

Terms and Conditions

Editorial Board

Editor-in-Chief

Prof. Srinivas Mutalik

Coordinator, Centre for Drug Delivery Technologies,

Professor & Head, Department of Pharmaceutics, Manipal College of Pharmaceutical Sciences,
Manipal, India. Email: editor@japsonline.com [Website] [ORCID]

Interest: Novel drug delivery, Nanotechnology, pharmaceutical analysis.

Immediate Past Editor-in-chief

Dr. Pinaki Sengupta [Website] [View Profile]
Department of Pharmaceutical Analysis, National Institute of Pharmaceutical Education and Research - Ahmedabad, Gandhinagar, India.
Interest: Pharmaceutical analysis, Spectroscopy, Bioanalysis, Pharmacokinetics, and bioequivalence.

Associate Editor

Paras Sharma [View Profile] [ORCID]
Department of Pharmacognosy, BVM College of Pharmacy, Gwalior, India.
Interest: Pharmacognosy, medicinal plants, antimicrobial resistance, pharmacy practice.

Advisory Board

Prof. Vinod Kumar Gupta [View Profile]

(Former Vice-Chancellor, Dr. Ram Manohar Lohia Awadh University, Faizabad, India)
Distinguished Professor, King Abdulaziz University, Jeddha, Saudi Arabia.

Interest: chemical synthesis, medicinal chemistry, pharmaceutical analysis.

Dr. K. Husnu Can Baser [View Profile]

Professor of Pharmacognosy, Near East University, Faculty of Pharmacy,

Head of the Department of Pharmacognosy, Nicosia, N. Cyprus, Turkey.

Interests: pharmacognosy, medicinal and aromatic plants, natural products, essential oils.

Prof. Guoyin Kai [View Profile]

Director, Laboratory of Medicinal Plant Biotechnology, College of Pharmaceutical Sciences

Zhejiang Chinese Medical University, Zhejjiang Province, China.

Interests: biosynthesis of secondary metabolites, pharmacognosy, medicinal plants, plant biotechnology.

https://japsonline.com/editorialboard.php 1/5


https://japsonline.com/aboutus.php
https://japsonline.com/editorialboard.php
https://japsonline.com/
https://japsonline.com/authorsguideline.php
https://japsonline.com/publicationethics.php
https://japsonline.com/submitmanuscript.php
https://japsonline.com/guidelinesPeerReviewers.php
https://japsonline.com/terms&conditions.php
https://manipal.pure.elsevier.com/en/persons/srinivas-mutalik
https://orcid.org/0000-0002-0642-1928
https://www.niperahm.ac.in/dr-Pinaki-sengupta.htm
https://scholar.google.co.in/citations?user=_uVKW6oAAAAJ&hl=en
https://scholar.google.co.in/citations?user=Ealw4agAAAAJ&hl=en
https://orcid.org/0000-0003-0107-2666
https://scholar.google.com/citations?user=0mc0D7wAAAAJ&hl=en
http://www.khcbaser.com/
https://orcid.org/0000-0001-7586-9067
https://scholar.google.co.in/citations?user=ukpmKoQAAAAJ&hl=en

8/9/22, 8:41 AM Editorial-Board
Prof. Imran Ali [View Profile]
Department of Chemistry, Jamia Millia Islamia, New Delhi, India.
Interests: nanotechnology, chemical synthesis, chromatographic & related separation techniques, analytical chemistry.

Prof. (Dr) Mainul Haque [View Profile]

The Unit of Pharmacology, Faculty of Medicine and Defence Health, Universiti Pertahanan,
National Defence University of Malaysia, Kem Perdana Sungai Besi, Kuala Lumpur, Malaysia.
Interests: pharmacology, clinical pharmacy, antimicrobial resistance, pharmacovigilance.

Roberto Pisano [View Profile]
Department of Applied Science and Technology, Politecnico di Torino, 24 corso Duca degli Abruzzi, Torino, Italy.
Interests: Pharmaceutical processing and formulation, Small molecules and biologics, Controlled Release.

Dr. Kirankumar Hullatti [View Profile]
Professor and Vice Principal, Cauvery College of Pharmacy, Mysore, India.
Interests: pharmacognosy, phytochemistry, medicinal and aromatic plants, natural products.

Prof. Saber A. Sakr [View Profile]
Faculty of Science, Menoufia University, Egypt.
Interests: pharmacology, toxicity studies, pharmaceutical biochemistry.

Prof. Shao Hong-Bo [View profile]
Qingdao University of Science & Technology, Qingdao, China.
Interest: pharmaceutical microbiology, biotechnology, nanotechnology.

Editorial Board

Dr. Subrahmanya Bhat K [View Profile]
Department of Chemistry, Manipal Institute of Technology, Manipal Academy of Higher Education, Manipal, India.
Interests: Organic Chemistry; Medicinal Chemistry; Chemical synthesis.

Prof. Roman Lesyk [View Profile]

Department of Pharmaceutical, Organic & Bioorganic Chemistry, Danylo Halytsky Lviv National Medical University, Lviv, Ukraine.

Interests: Pharmaceutical, medicinal and organic chemistry, drug design, synthesis of heterocyclic compounds as potential anticancer, anti-inflammatory,
antiviral, antituberculosis and antimicrobial drugs.

Prof. Abdul Rohman [View Profile]
Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Gadjah Mada University, Yogyakarta, Indonesia.
Interests: Pharmaceutical analysis, quality control, chemometrics, spectroscopy, chromatographic techniques.

Dr. Narendar Dudhipala [View Profile] [Website]

Department of Pharmaceutics and Drug Delivery, School of Pharmacy, University of Mississippi, USA.

Interests: Formulation development, preclinical evaluation of small molecules for ocular delivery and oral delivery, Tumor delivery, lipid nanoparticles,
lyophilization.

Dr. Dinesh Kumar Mishra [View Profile]
Professor & Principal, Indore Institute of Pharmacy, Opposite 1IM, Pithampur Road, Rau, Indore (M.P.), India.
Interests: Novel drug delivery systems, Nanomedicine, Vaccine, Transdermal Delivery, 3D Printing, Microneedles, Formulation and development.

Dr. Valery Dembitsky [View Profile]

Centre for Applied Research, Innovation & Entrepreneurship,

Lethbridge College, 3000 College Drive South Lethbridge, Canada.

Interests: Pharmaceutical Chemistry, Organic Synthesis, Liquid Chromatography, Analytical Chemistry, Cancer.

Dr. Eduardo Rocha [View Profile]
Professor, ICBAS-Institute of Biomedical Sciences Abel Salazar, University of Porto, 4050-313 Porto, Portugal.
Interests: Liver and Reproductive Toxicology, In vitro toxicology, cytotoxicity of bioactive extracts, metabolites derived from marine fungi and algae.

Dr. Pranav Kumar Prabhakar [View Profile] [Website]
Lovely Faculty of Applied Medical Sciences, Lovely Professional University, Phagwara, Punjab, India.
Interest: Combination therapy, secondary complications of diabetes, phytomedicine, cellular signaling.

https://japsonline.com/editorialboard.php 2/5


https://scholar.google.co.in/citations?user=ukpmKoQAAAAJ&hl=en
https://scholar.google.com/citations?hl=sv&user=OBtxL8MAAAAJ&view_op=list_works&sortby=pubdate
https://orcid.org/0000-0001-6990-3126
https://scholar.google.co.in/citations?user=wKLM2TkAAAAJ&hl=en
https://scholar.google.com/citations?user=HMcGA40AAAAJ&hl=en&oi=sra
https://www.scopus.com/authid/detail.uri?authorId=15021477300
http://orcid.org/0000-0002-7948-8621
https://orcid.org/0000-0002-3322-0080
https://scholar.google.com/citations?user=x69pkFAAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=56891621200
https://pharmacy.olemiss.edu/blog/team/dr-narendar-dudhipala/
https://orcid.org/0000-0002-4624-3978
https://scholar.google.com/citations?user=X5gMue0AAAAJ&hl=en&oi=ao
https://orcid.org/0000-0001-9813-4389
https://scholar.google.co.in/citations?user=BDnsk00AAAAJ&hl=en
https://sites.google.com/view/pkprabhakar

8/9/22, 8:41 AM Editorial-Board

Dr. Talha Bin Emran [View Profile]
Department of Pharmacy, BGC Trust University, Chittagong, Bangladesh.
Interests: Vaccinology, Applied Immunology, Phytomedicine, Natural Product Chemistry.

Dr. Bappaditya Chatterjee [View Profile] [Website]
Department of Pharmaceutics, SPPSPTM, SVKM's NMIMS, Mumbai, India.
Interests: Pharmaceutics, biopharmaceutics, Novel & Targeted Drug Delivery, Nanotechnology, amorphous dispersion, intranasal delivery systems.

Dr. Anoja Priyadarshani Attanayake [View Profile]

Department of Biochemistry, Faculty of Medicine, University of Ruhuna, Sri Lanka.

Interests: Bioactivity studies on medicinal plants, Clinical trials of herbal products, Nanonutraceuticals for diabetes, Preclinical studies on antidiabetic,
nephroprotective agents.

Dr. Gurinder Singh [View Profile]
Micro Labs GmbH, Frankfurt am Main, Germany.
Interests: Nanocarriers, Resveratrol, Controlled delivery systems, DOE, in vitro/in vivo studies.

Dr. Uday Venkat Mateti [View Profile]

Dept. of Pharmacy Practice, NGSM Institute of Pharmaceutical Sciences,

Nitte (Deemed to be University), Mangaluru, Karnataka, India.

Interests: Patient Safety, Patient Reported Outcomes, Developing Pharmacoeconomics Modelling,
Pharmaceutical care, Supportive Care, and Pharmacoepidemiology

Dr. Mrs. Karimunnisa S. Shaikh

Modern College of Pharmacy, Nigdi, Pune, India. [View Profile]

Interests: Polysaccharide-based drug delivery system, Nanosponge, Co-crystallization and co-amorphous systems, Nanotechnology, anticancer
therapeutics, Nano drug delivery systems.

Prof. Alexander K. Nyarko [View Profile]

Professor of Pharmacology and Toxicology, Department of Pharmacology and Toxicology, School of Pharmacy, College of Health Sciences, University of
Ghana, Legon, Ghana.

Interests: Natural products, pharmacology, biochemistry, medicinal plants.

Dr. Shazia Qasim Jamshed [View Profile]
Associate Professor Clinical Pharmacy and Practice, Faculty of Pharmacy, Universiti Sultan Zainal Abidin, Malaysia.
Interests: Clinical Pharmacy, Pharmacy Practice, Pharmacy education.

Prof. Oluwatoyin A. Odeku [Website] [View Profile]
Dean, Faculty of Pharmacy, University of Ibadan, Ibadan, Nigeria.
Interests: Pharmaceutics, biopharmaceutics, and pharmaceutical technology, Novel and targeted drug delivery, Nanotechnology, Excipients development.

Dr. Thirumal Kumar D [View Profile]

Assistant Research Director & Assistant Registrar (i/c), Meenakshi Academy of Higher Education and Research (Deemed to be University), Chennai, Tamil
Nadu, India.
Interests: Bioinformatics, Structural biology, Drug Discovery, Drug Resistance, Molecular Docking.

Dr. Sameer Dhingra [View Profile] [Website]
Department of Pharmacy Practice, National Institute of Pharmaceutical Education and Research, Hajipur, India.

Interests: Pharmacy practice, clinical pharmacy, medication safety, rational use of drugs, antimicrobial stewardship, Pharmacovigilance.

Dr. Aysu YURDASIPER

Faculty of Pharmacy, Pharmaceutical Technology Department, Ege University, Izmir, Turkey.
Interests: Dermal delivery (topical, transdermal drug systems), controlled-release formulations, nanoparticles & microparticles for drug delivery, and
nanomedicine in pulmonary delivery.

Dr. Wenyi Kang [View Profile]
Director, National R & D Center for Edible Fungus Processing Technology, Henan University, Kaifeng, China.

Dr. Ahmed Salih Sahib [View Profile]

Professor of Pharmacology and Toxicology,

Dean, College of Pharmacy, University of Kerbala, Karbala, Iraq.
Interests: Pharmacology, Toxicology, Biochemistry, antioxidants.

https://japsonline.com/editorialboard.php 3/5


https://scholar.google.com/citations?user=TTIs1dMAAAAJ&hl=en
https://scholar.google.com/citations?user=TWFcxTkAAAAJ&hl=th
https://pharmacy.nmims.edu/faculty-and-research/faculty/bappditya-chatterjee/
https://scholar.google.com/citations?hl=en&user=BtlQ1IMAAAAJ&view_op=list_works&sortby=pubdate
https://scholar.google.com/citations?user=1Mdu6UIAAAAJ&hl=en
https://scholar.google.co.in/citations?user=TQv7TUAAAAAJ&hl=en
http://www.japsonline.com/admin/php/uploads/2493_pdf.pdf
https://scholar.google.com/citations?user=77gWAp4AAAAJ&hl=en
https://scholar.google.co.in/citations?user=NnFEdVsAAAAJ&hl=en&oi=sra
https://pharm.ui.edu.ng/professor-oluwatoyin-odeku
https://scholar.google.com/citations?hl=en&user=Ti-T_nsAAAAJ&view_op=list_works&sortby=pubdate
https://scholar.google.co.in/citations?user=Qsg3bNEAAAAJ&hl=en
https://scholar.google.com/citations?user=0mNRkBIAAAAJ&hl=en
https://niperhajipur.ac.in/pdf/Brief%20bio%20for%20NIPER.pdf
https://www.researchgate.net/profile/Wenyi_Kang
https://orcid.org/0000-0002-9016-4839

8/9/22,8:41 AM

Dr. Dipankar Ghosh [View Profile]

Editorial-Board

Department of Biotechnology & Microbiology, JIS University, Agarpara, Kolkata, India.

Interests: Pharmaceutical Biotechnology, Antimicrobials, Microbial biosynthesis, antibiotics research.

Dr. Mohammad Javed Ansari [View Profile]

Department of Pharmaceutics, College of Pharmacy, Prince Sattam Bin Abdulaziz University, Al-Kharj, Saudi Arabia.
Interests: Pharmaceutics, nanopharmaceuticals, controlled-release formulations, microparticles for drug delivery, ocular delivery, bioavailability

enhancement, pharmaceutical analysis.

Dr. Elvis Adrian Fredrick Martis

Department of Pharmaceutical Chemistry, Bombay College of Pharmacy, Kalina, Mumbai, India. [View Profile] [ORCID]

Interests: Computer-assisted drug design, Medicinal chemistry, biologically important proteins/enzymes.

Dr. Teerapol Srichana [View Profile]

Faculty of Pharmaceutical Sciences, Prince of Songkla University, Hat Yai, Songkla, Thailand.

Dr. Oluwafemi Omoniyi Oguntibeju [View Profile]

Department of Biomedical Sciences, Faculty of Health & Wellness Sciences, Cape Peninsula University of Technology, Bellville, South Africa.

Dr. U.S.Mahadeva Rao

Faculty of Medicine, Universiti Sultan Zainal Abidin, Malaysia. [View Profile]

Interests: Biochemistry, cancer, antioxidants, antidiabetic therapy.

Dr. Bhupendra G. Prajapati [ORCID] [Google Scholar]

Department of Pharmaceutics and Pharmaceutical Technology, Shree S.K.Patel College of Pharmaceutical Education & Research,
Faculty of Pharmacy, Ganpat University, Mahesana Gozaria Highway, Mahesana, India.
Interests: Pharmaceutics, Novel Drug Delivery, Lipid-based drug delivery, Modified Drug Delivery, Solid Lipid Nanoparticles, Bioavailability Enhancement.

Dr. Sai Prachetan Balguri

ORISE Fellow at U.S. FDA CDER/OPQ/OTR, New Hampshire Avenue Silver spring, MD, USA. [View Profile]

Dr. Farhad Shahsavar

Professor of Immunology, Lorestan University of Medical Sciences, Khorramabad, Iran. [View Profile]

Prof. Flavio Marques Lopes
UFG - School of Pharmacy, Goiania, Brazil. [View Profile]

Note: All the above-mentioned editors and editorial board members are serving in their personal capacity and do not represent their affiliating institutions.

Last Updated: 05/05/2021.

ABOUT JAPS IMPORTANT LINKS

The Journal of Applied
Pharmaceutical Science is a monthly

Archived Issues

open-access journal dedicated to Editorial Board
various disciplines of pharmaceutical
and allied sciences. JAPS publishes Submit
manuscripts (Original research and Manuscript
review articles Mini-reviews, Short

- . Authors
communication) on original work, L

) ) o Guidelines
either experimental or theoretical in
the following areas Read more. Abstracting and
Indexing

FoLowus f ¥

https://japsonline.com/editorialboard.php

JOURNAL POLICIES

Open Access Policy
Peer-review Policy
Waiver and discounts

Licensing, copyright and author
Self-Archiving policies

Digital Preservation
CrossMark Policy

Plagiarism Policy

CONTACT US

For all queries related to manuscripts:
Email: editor@japsonline.com
Phone: +91-8770695689

For reprints, licensing, and permission:
Email: info@japsonline.com

Postal address:

Open Science Publishers LLP,

L-702, Sun Valley, Dongarpur Road,

Near New DM Office,

Gwalior-474001, Madhya Pradesh, India.
Phone: +91-8770695689

4/5


https://www.jisuniversity.ac.in/faculty-details.php
https://orcid.org/0000-0001-9266-7133
https://scholar.google.co.in/citations?user=RpoQq58AAAAJ&hl=en
https://orcid.org/0000-0002-4919-6847
http://dds.pharmacy.psu.ac.th/index.php/staffs/101-staff01.html
https://scholar.google.com/citations?user=M1jn-GkAAAAJ&hl=en
https://orcid.org/0000-0003-4753-0423
https://orcid.org/0000-0001-8242-4541
https://scholar.google.com/citations?user=NT0yGrEAAAAJ&hl=en&authuser=1
https://orcid.org/0000-0002-9497-4273
https://scholar.google.com/citations?user=ETvKgKoAAAAJ&hl=en
http://orcid.org/0000-0002-0718-3992
https://japsonline.com/aboutus.php
https://www.facebook.com/JournalOfAppliedPharmaceuticalScience
https://twitter.com/#!/Editor_JAPS
https://japsonline.com/past-issue.php
https://japsonline.com/editorialboard.php
https://japsonline.com/submitmanuscript.php
https://japsonline.com/authorsguideline.php
https://japsonline.com/aboutus.php
https://japsonline.com/policies.php?id=2
https://japsonline.com/policies.php?id=3
https://japsonline.com/policies.php?id=4
https://japsonline.com/policies.php?id=5
https://japsonline.com/policies.php?id=6
https://japsonline.com/policies.php?id=7
https://japsonline.com/policies.php?id=8
mailto:editor@japsonline.com
tel:+91-8770695689
mailto:info@japsonline.com
tel:+91-8770695689

8/9/22,8:41 AM

https://japsonline.com/editorialboard.php

Article
Proccessing
Charges

Editorial-Board

Corrections and Retraction
Preprints policy

Conflicts of Interest
Complaints and appeals
Misconduct and sanctions

Ethical approvals, patients
rights and informed consent

Advertising policies

5/5


https://japsonline.com/authorsguideline.php
https://japsonline.com/policies.php?id=9
https://japsonline.com/policies.php?id=10
https://japsonline.com/policies.php?id=11
https://japsonline.com/policies.php?id=12
https://japsonline.com/policies.php?id=13
https://japsonline.com/policies.php?id=14
https://japsonline.com/policies.php?id=15
https://japsonline.com/terms&conditions.php
https://japsonline.com/terms&conditions.php
https://japsonline.com/terms&conditions.php

8/9/22, 8:44 AM Archive

_Tn’al of Applied ~:

Pharmacentival Sciende

August, 2021
Volume: 11, Issue: 8

In this Issue: Research Article: 21, Review Article: 4

Current Issue Online First Archive

A Register for eTOC alerts

28 Jul, 2021 Research Article

Adverse events reported from the COVID-19 vaccines: A descriptive study based on the WHO database
(VigiBase®)

Siddhartha Dutta, Rimple Jeet Kaur, Pankaj Bhardwaj, Praveen Sharma, Sneha Ambwani, Salequl Islam, Ankita Tandon, Jha Pallavi Abhayanand, Sanchi
Sukhija, Suman S. Venkatesh, Sanjeev Misra, Mainul Haque, Jaykaran Charan

DOI: 10.7324/JAPS.2021.110801 Pages: 001-009

[) Abstract 3 Full Text PDF

(Pfizer)

( |

https://japsonline.com/past-articles.php?issueid=140 1717


https://japsonline.com/current-issue.php
https://japsonline.com/onlinefirst.php
https://japsonline.com/past-issue.php
http://doi.org/10.7324/JAPS.2021.110801
https://japsonline.com/abstract.php?article_id=3452&sts=2
https://japsonline.com/abstract.php?article_id=3452&sts=2
https://japsonline.com/admin/php/uploads/3452_pdf.pdf

8/9/22, 8:44 AM Archive

Isolation, peroxisome proliferator-activated receptor-gamma transcription, glucose uptake, and molecular
docking of tetramethoxyflavonoids from the leaves of Rourea mimosoides (Vahl) Planch.

Che Puteh Osman, Norhafizoh Abdul Somat, Zuriati Zahari, Syahrul Imran, Mohd Ilham Adenan

DOI: 10.7324/JAPS.2021.110802 Pages: 010-016

[ Abstract [@ Full Text PDF

Rourea mimosoides (Vahl.)
Planch

Quercetin “aruzes
tetramethyl ether ICso= 0.313ug/ml

Contribution of NRAMP1 gene expression and protein level in pulmonary and latent TB infection in
Indonesia

Irda Handayani, Irawaty Djaharuddin, Rosdiana Natzir, Mansyur Arief, Ahyar Ahmad, Mochammad Hatta, Rosana Agus, llhamjaya Patellongi, Muhammad
Amin, Yuyun Widaningsih, Handayani Halik, Najdah Hidayah, Subair Subair, Yanti Leman, Wiendra Waworuntu, Muhammad Nasrum Massi

DOI: 10.7324/JAPS.2021.110803 Pages: 017-021

[ Abstract [3) Full Text PDF

https://japsonline.com/past-articles.php?issueid=140 2/17


http://doi.org/10.7324/JAPS.2021.110802
https://japsonline.com/abstract.php?article_id=3411&sts=2
https://japsonline.com/abstract.php?article_id=3411&sts=2
https://japsonline.com/admin/php/uploads/3411_pdf.pdf
http://doi.org/10.7324/JAPS.2021.110803
https://japsonline.com/abstract.php?article_id=3409&sts=2
https://japsonline.com/abstract.php?article_id=3409&sts=2
https://japsonline.com/admin/php/uploads/3409_pdf.pdf

8/9/22, 8:44 AM Archive

12 Jun, 2021 Research Article

Cardioprotective potency of anthocyanin-rich extract of red cabbage against isoproterenol-induced
myocardial infarction in experimental animals

Doha Mohamed, Hoda Mabrok, Sherein Abdelgayed, Hagar Elbakry

DOI: 10.7324/JAPS.2021.110804 Pages: 022-030

[\ Abstract [3) Full Text PDF

m BHT ® Anthocyanin-rich extract of red cabbage
100

Inhibition %o

50 100 250
Concentration (pg/mil)

28 Jul, 2021 Research Article
Design, synthesis and in silico prediction of drug-likeness properties of new ortho, meta and para-(2-
cyano-3-(3,5-di-tert-butyl-4- hydroxyphenyl)acrylamido)benzoic acids

Madhavi Kuchana, Lakshmi Bhavani Kambala

DOI: 10.7324/JAPS.2021.110805 Pages: 031-035

[) Abstract 2 Full Text PDF

https://japsonline.com/past-articles.php?issueid=140 3/17


http://doi.org/10.7324/JAPS.2021.110804
https://japsonline.com/abstract.php?article_id=3404&sts=2
https://japsonline.com/abstract.php?article_id=3404&sts=2
https://japsonline.com/admin/php/uploads/3404_pdf.pdf
http://doi.org/10.7324/JAPS.2021.110805
https://japsonline.com/abstract.php?article_id=3453&sts=2
https://japsonline.com/abstract.php?article_id=3453&sts=2
https://japsonline.com/admin/php/uploads/3453_pdf.pdf

8/9/22, 8:44 AM Archive

Pharmacists’ knowledge and perceptions regarding wound management at the community pharmacies in
Jordan

Manal Ayyash, Kamel Jaber, Maram Abu Moghli, Tareq L Mukattash, Rana Abu Farha

DOI: 10.7324/JAPS.2021.110806 Pages: 036-042

[) Abstract 3 Full Text PDF

Pharmacists Knowledge and Perceptions Regarding Wound
Management at the Community Pharmacies in Jordan

Community This study was 82.2% Pharmacists Male Awareness
pharmacists conducted to reported a showed a good pharmacists campaigns
can play an assess lack of knowledge showed a and
important role community adequate regarding the higher educational
by being a pharmacists’ knowledge medications knowledge workshops are
valuable knowledge and adequate and conditions score about needed to
resource in the and skills to deal known to wound enhance
management perception with wounds delay wound management pharmacists'
of the wound regarding healing compared to knowledge
wound females and skills in
management i
\ J g J J\ P, J this area

Development and validation of UPLC method for quantitative estimation of related impurities in tizanidine
hydrochloride tablets

Sanjay Shesha Shetgar, Ramadevi Dharmasoth, Basavaiah Keloth, Bandlamudi Mallikarjuna Rao

DOI: 10.7324/JAPS.2021.110807 Pages: 043-053

[) Abstract 3 Full Text PDF

Particle Column Pressure Lower High Solvent o =N

Size Diameter 500 - sensitivity consumption HPLC : Al

3-5um 3.2 mm 6000 psi and and longer run
HPLC resolution  time Tizanidine
compared impurities
to UPLC resolved. Run
time ~ 32

e P minutes
M UPLC : Al

Particle Column  Pressure High Low solvent Tizanidine
Size Diameter >15000 sensitivity consumption impurities
Less 2.1 mm psi and and increased - resolved. Run
UPLC  than resolution throughput time ~11
2pm compared minutes
to HPLC

https://japsonline.com/past-articles.php?issueid=140 4/17


http://doi.org/10.7324/JAPS.2021.110806
https://japsonline.com/abstract.php?article_id=3402&sts=2
https://japsonline.com/abstract.php?article_id=3402&sts=2
https://japsonline.com/admin/php/uploads/3402_pdf.pdf
http://doi.org/10.7324/JAPS.2021.110807
https://japsonline.com/abstract.php?article_id=3403&sts=2
https://japsonline.com/abstract.php?article_id=3403&sts=2
https://japsonline.com/admin/php/uploads/3403_pdf.pdf

8/9/22, 8:44 AM

Archive

Evaluation of antioxidant and cytotoxic effect against cancer cells line of Angiopteris ferox Copel tuber

and its compounds by LC-MS analysis

Syamsu Nur, Andi Nur Aisyah, Endang Lukitaningsih, Rumiyati, Rini Indriani Juhardi, Rezkiawati Andirah, Andi Sitti Hajar

DOI: 10.7324/JAPS.2021.110808 Pages: 054-061

[) Abstract 3 Full Text PDF
120 A —4—Hela 120 -
100 - == \WiDr 100 -
| =~ = MCF-7 o)
¥ g0 < g0 -
& £
Z e Z 60
| = =
|Z 40 - = 40 -
e o
i 20 ~ 20 -
0+ . - . . 0 . . . . :
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Concentration (pg/mL) Concentration (pg/mL)
120 - 120 - = Hela
D
100 - 100 -
&
g' 80 - ~ 80 -
& =
Z 60 E &0
= =
- -
= 40 - = 40
o o
20 - 20
0 T T : @ 0 T T )
0 50 100 150 200 250 300 0 100 200 300 400 500 600
Concentration (pg/mL) Concentration (pg/mL)

120

Cell Viabikity (%)
5 38

(=]

1 2
Concentration (pg/mL)

3

= Hela
- WiDr
&= MCF-7

4 5 6

Distilled liquid smoke coconut shell attenuates the cytokine profile of macrophages in oral ulcer in

experimental model of diabetes mellitus

Meircurius Dwi Condro Surboyo, Diah Savitri Ernawati, Desiana Radithia, Bagus Soebadi, Fatma Yasmin Mahdani, Nurina Febriyanti Ayuningtyas, Fiona

Cherrilia Adji, Novia Ambar Larasati

DOI: 10.7324/JAPS.2021.110809 Pages: 062-069

() Abstract @ Full Text PDF

https://japsonline.com/past-articles.php?issueid=140

5/17


http://doi.org/10.7324/JAPS.2021.110808
https://japsonline.com/abstract.php?article_id=3389&sts=2
https://japsonline.com/abstract.php?article_id=3389&sts=2
https://japsonline.com/admin/php/uploads/3389_pdf.pdf
http://doi.org/10.7324/JAPS.2021.110809
https://japsonline.com/abstract.php?article_id=3454&sts=2
https://japsonline.com/abstract.php?article_id=3454&sts=2
https://japsonline.com/admin/php/uploads/3454_pdf.pdf

8/9/22, 8:44 AM Archive

control groups BHCL groups DLS-CS groups

3 days treatment

5 days treatment :

7 days treatment e 4

28 Jul, 2021 Research Article

Optimization of ultrasound-assisted extraction and the antioxidant activities of Sidaguri (Sida rhombifolia)

Asefin Nurul Ikhtiarini, Widiastuti Setyaningsih, Mohamad Rafi, Nanik Siti Aminah, Muhamad Insanu, Irnawati Irnawati, Abdul Rohman

DOI: 10.7324/JAPS.2021.110810 Pages: 070-076

[) Abstract 3 Full Text PDF

https://japsonline.com/past-articles.php?issueid=140 6/17


http://doi.org/10.7324/JAPS.2021.110810
https://japsonline.com/abstract.php?article_id=3455&sts=2
https://japsonline.com/abstract.php?article_id=3455&sts=2
https://japsonline.com/admin/php/uploads/3455_pdf.pdf

8/9/22, 8:44 AM Archive

Yellow pigment from a novel bacteria, Micrococcus terreus, activates caspases and leads to apoptosis of
cervical and liver cancer cell lines

Megha Shukla, Varalakshmi Kilingar Nadumane

DOI: 10.7324/JAPS.2021.110811 Pages: 077-084

[\ Abstract [2) Full Text PDF

GRAPHICAL ABSTRACT

] | ] ] i

Cancer cell death ¢— ;
i

: [T] Commeni Bl Feren |
LI"IF_IFlIﬁ.r’Iﬂ_I:I
L o | . - |

[e——

etz ol s V4 1wl T g ol s |

¥
i g D i e e
it v VA 6 oY o g
ot oo P 4. e
4
F) Werorn pws s e 0 4 o 10 o il |
it s i 0 6 ol T e sl e
' o i A S oo T v
4
4 M o T S o P o pic q
i algbrics s V674 s g |
1

- rT—
P

V] 18 b KN

Molecular phylogeny Apoptotic cells fluorescing red

Effect of Curcuma longa L. extract on noninvasive cardiovascular biomarkers in hypertension animal
models

Patonah Hasimun, Agus Sulaeman, Arif Hidayatullah, Yani Mulyani

DOI: 10.7324/JAPS.2021.110812 Pages: 085-089

[) Abstract 2 Full Text PDF

https://japsonline.com/past-articles.php?issueid=140

7/17


http://doi.org/10.7324/JAPS.2021.110811
https://japsonline.com/abstract.php?article_id=3456&sts=2
https://japsonline.com/abstract.php?article_id=3456&sts=2
https://japsonline.com/admin/php/uploads/3456_pdf.pdf
http://doi.org/10.7324/JAPS.2021.110812
https://japsonline.com/abstract.php?article_id=3463&sts=2
https://japsonline.com/abstract.php?article_id=3463&sts=2
https://japsonline.com/admin/php/uploads/3463_pdf.pdf

8/9/22, 8:44 AM Archive
r )
I
500
a0g
§00
200
; [ I“I l I il
AP ImmiHgh DBP rmamitgh HMeart rate {beatyfmin] P omu's) OR% T angle (o] S-eruml::::i: o ide
m Normal dantnol group s Positive control group ® Captopeil 2.5 mp'ig
u Turmeric 50 myg/ig m Turmeric 100 mgfig i Turmeric 200 mg g
28 Jul, 2021 Research Article

The impact of moderate- and high-intensity exercise on microbiota population and short-chain fatty acid
production in the cecum of rats

Andreanyta Meliala, Paramita Narwidina, Hera Nirwati, Titik Nuryastuti, Muhammad Kamil, Laode Ardiansyah, Arso Pranindyo

DOI: 10.7324/JAPS.2021.110813 Pages: 090-097

https://japsonline.com/past-articles.php?issueid=140

[) Abstract 3 Full Text PDF

8/17


http://doi.org/10.7324/JAPS.2021.110813
https://japsonline.com/abstract.php?article_id=3457&sts=2
https://japsonline.com/abstract.php?article_id=3457&sts=2
https://japsonline.com/admin/php/uploads/3457_pdf.pdf

8/9/22, 8:44 AM Archive

Evaluating the effect of amine-geldanamycin hybrids on anticancer activity

Tipparat Samsawat, Chanjira Jaramornburapong, Weerachai Phutdhawong, Waya S. Phutdhawong, Thongchai Taechowisan

DOI: 10.7324/JAPS.2021.110814 Pages: 098-107

() Abstract @ Full Text PDF

Synthesis of Coccinia grandis (L.) Voigt extract's silver nanoparticles and it's in vitro antidiabetic activity

Yasmin H. Momin, Veerendra C. Yeligar

DOI: 10.7324/JAPS.2021.110815 Pages: 108-115

[) Abstract 3 Full Text PDF

https://japsonline.com/past-articles.php?issueid=140 9/17


http://doi.org/10.7324/JAPS.2021.110814
https://japsonline.com/abstract.php?article_id=3458&sts=2
https://japsonline.com/abstract.php?article_id=3458&sts=2
https://japsonline.com/admin/php/uploads/3458_pdf.pdf
http://doi.org/10.7324/JAPS.2021.110815
https://japsonline.com/abstract.php?article_id=3459&sts=2
https://japsonline.com/abstract.php?article_id=3459&sts=2
https://japsonline.com/admin/php/uploads/3459_pdf.pdf

8/9/22, 8:44 AM Archive

Gut microbiota characterization in Egyptian patients with hepatocellular carcinoma post-chronic hepatitis
C virus genotype 4 infection

Karim Montasser, Heba Ahmed Osman, Hanan Abozaid, Mohammed H. Hassan, Abeer M. M. sabry

DOI: 10.7324/JAPS.2021.110816 Pages: 116-125

[) Abstract 3 Full Text PDF

L Chroriic henatitia
Healthy individuals virusinfected patients |
J Bifidobacterium Gut dysbiosis ‘ 4 lactobacillus
& Faecalibacterium prousnitzii | and risk of  Faecalibacterium
4 Lactobacillus | hepatocellular ‘ prausnitzii
M Escherichia coli carcinoma 4 Escherichia coli
‘P Bacteroides
fragilis with
Patients with e
i o BCIC) Liver Cancer
hepatocellular f m::g
carcinoma “HCC" Of HCC

Biologically active peptides derived from the Antarctic hydrobionts

Nataliia Raksha, Tetiana Halenova, Tetiana Vovk, Olexiy Savchuk, Viktor Tomchuk, Tetiana Maievska, Ludmila Ostapchenko

DOI: 10.7324/JAPS.2021.110817 Pages: 126-133

[ Abstract 3 Full Text PDF

https://japsonline.com/past-articles.php?issueid=140 10/17


http://doi.org/10.7324/JAPS.2021.110816
https://japsonline.com/abstract.php?article_id=3441&sts=2
https://japsonline.com/abstract.php?article_id=3441&sts=2
https://japsonline.com/admin/php/uploads/3441_pdf.pdf
http://doi.org/10.7324/JAPS.2021.110817
https://japsonline.com/abstract.php?article_id=3460&sts=2
https://japsonline.com/abstract.php?article_id=3460&sts=2
https://japsonline.com/admin/php/uploads/3460_pdf.pdf

8/9/22, 8:44 AM Archive

Cytotoxicity and antibacterial activities of crude extract of Streptomyces sp. W08, an endophyte of
Amomum krervanh Pierre

Thongchai Taechowisan, Tipparat Samsawat, Winyou Puckdee, Waya S. Phutdhawong

DOI: 10.7324/JAPS.2021.110818 Pages: 134-138

[) Abstract 3 Full Text PDF

https://japsonline.com/past-articles.php?issueid=140 11/17


http://doi.org/10.7324/JAPS.2021.110818
https://japsonline.com/abstract.php?article_id=3414&sts=2
https://japsonline.com/abstract.php?article_id=3414&sts=2
https://japsonline.com/admin/php/uploads/3414_pdf.pdf

8/9/22, 8:44 AM Archive

18 Jul, 2021 Research Article

Microbial profiling of wound pathogens in isolates from an Egyptian hospital using a microarray chip

Mohamed Mohamed Adel El-Sokkary

DOI: 10.7324/JAPS.2021.110819 Pages: 139-146

[) Abstract 3 Full Text PDF

https://japsonline.com/past-articles.php?issueid=140 12/17


http://doi.org/10.7324/JAPS.2021.110819
https://japsonline.com/abstract.php?article_id=3440&sts=2
https://japsonline.com/abstract.php?article_id=3440&sts=2
https://japsonline.com/admin/php/uploads/3440_pdf.pdf

8/9/22, 8:44 AM Archive

Ficus deltoidea aqueous leaves extract abrogates enhanced-oxidative damage in ovariectomized rat
models

Farah Wahida lbrahim , Aida Farahin Abdullah, Chan Yee Ling, Nurul Farhana Jufri, Nihayah Mohammad, Nor Fadilah Rajab

DOI: 10.7324/JAPS.2021.110820 Pages: 147-153

[) Abstract 3 Full Text PDF

M O Control
mOVX

c g . OOVX+ T
Q
o
o
o
E 61 b
[
£
= 4
r ) a
>
Q
- b
8 2-
= a b b

Sl ||

Heart Liver Kidney Brain

An analysis of the consequences of acute appendicitis between urban and rural patients in Bangladesh

Tasnuva Igbal, Khondker Abul Kalam Azad, Muhammad Irfanul Alam, Mainul Haque

DOI: 10.7324/JAPS.2021.110821 Pages: 154-166

[) Abstract 3 Full Text PDF

https://japsonline.com/past-articles.php?issueid=140 13/17


http://doi.org/10.7324/JAPS.2021.110820
https://japsonline.com/abstract.php?article_id=3464&sts=2
https://japsonline.com/abstract.php?article_id=3464&sts=2
https://japsonline.com/admin/php/uploads/3464_pdf.pdf
http://doi.org/10.7324/JAPS.2021.110821
https://japsonline.com/abstract.php?article_id=3465&sts=2
https://japsonline.com/abstract.php?article_id=3465&sts=2
https://japsonline.com/admin/php/uploads/3465_pdf.pdf

8/9/22, 8:44 AM Archive

v Di . et e
Aciite Appendidifis Early Diagnosis and Limited Complication and

Bangladesh Expedient Surgical Equa.lh‘lr Minimize bot-h
Management Morbidity and Mortality

Significantly Higher among
Rural Community

Physician of Primary Care
Should Prioritize Earliest
Referral

Misdiagnosis and Delayed Frequently Associated with
Referral Appendicular Perforation

Lead to Increased Morbidity,
Mortality, Hospital Stays, and
Financial Overhead

Life-Threatening
Complications

Preventive potential of Andrographis paniculata-derived compounds in metabolic syndrome-associated
prostate cancer: A narrative review on the mechanism of action

Mohamad Khairul Hafiz Idris, Rosnani Hasham

DOI: 10.7324/JAPS.2021.110822 Pages: 167-177

[) Abstract 2 Full Text PDF

https://japsonline.com/past-articles.php?issueid=140 14/17


http://doi.org/10.7324/JAPS.2021.110822
https://japsonline.com/abstract.php?article_id=3466&sts=2
https://japsonline.com/abstract.php?article_id=3466&sts=2
https://japsonline.com/admin/php/uploads/3466_pdf.pdf

8/9/22, 8:44 AM Archive

Recent studies on knowledge, attitude, and practice toward tuberculosis among university students

Lutfiah Yusuf, Irma Melyani Puspitasari, Rano Kurnia Sinuraya

DOI: 10.7324/JAPS.2021.110823 Pages: 178-183

[) Abstract @ Full Text PDF

Initial searching

n =64
Exzclude (n= 24
|- =2010 (n=23
- Mot English (n=1)
40 studies

Ezxzclude {n=28):

HotTE (n=19)

> Weot EAP (n="77)

ot university student (n= 10}
Questionnatre dewvelopment (n=2)

k.

studies of Knowledge, Attitude and Practice toward
TE among university students

n=12

Advances in the science and technology of insulin delivery: A review

Emmanuel 0. Olorunsola, Mfonobong F. Alozie, Koofreh G. Davies, Musiliu O. Adedokun

https://japsonline.com/past-articles.php?issueid=140 15/17


http://doi.org/10.7324/JAPS.2021.110823
https://japsonline.com/abstract.php?article_id=3461&sts=2
https://japsonline.com/abstract.php?article_id=3461&sts=2
https://japsonline.com/admin/php/uploads/3461_pdf.pdf

8/9/22, 8:44 AM Archive

DOI: 10.7324/JAPS.2021.110824 Pages: 184-191

[) Abstract (2 Full Text PDF
Advances in Insulin Delivery
_r’_'//f
",_rﬂ’"
Transplantation J '
Pancreatic Parenteral Administration
Islet cells Insulin pen
Non-beta cells Insulin Pump
Artificial pancreas

18 Jul, 2021 Review Article

~

Non-invasive Administration
Intranasal administration

Inhalation

Transdermal administration
Oral administration

Review of four major biomolecular target sites for COVID-19 and possible inhibitors as treatment

interventions

Bright Vigbedor, Clement Okraku Tettey, Edward Ken Essuman, Isaac Kyere, Albert Aniagyei, Nii Korley Kortei, Adjoa Agyemang Boakye, Jonathan Osei-

Owusu

DOI: 10.7324/JAPS.2021.110825 Pages: 192-196

[ Abstract @ Full Text PDF

Spike Glycoprotein S

E Protein
Membrane Protein M

RNA genome

https://japsonline.com/past-articles.php?issueid=140

Envelope

16/17


http://doi.org/10.7324/JAPS.2021.110824
https://japsonline.com/abstract.php?article_id=3437&sts=2
https://japsonline.com/abstract.php?article_id=3437&sts=2
https://japsonline.com/admin/php/uploads/3437_pdf.pdf
http://doi.org/10.7324/JAPS.2021.110825
https://japsonline.com/abstract.php?article_id=3439&sts=2
https://japsonline.com/abstract.php?article_id=3439&sts=2
https://japsonline.com/admin/php/uploads/3439_pdf.pdf

8/9/22, 8:44 AM Archive

Figure —Biomolecular representation of SARS-CoV-19.

ABOUT JAPS IMPORTANT LINKS JOURNAL POLICIES CONTACT US

The Journal of Applied

Pharmaceutical Science is a monthly
open-access journal dedicated to

Archived Issues

Editorial Board

various disciplines of pharmaceutical
and allied sciences. JAPS publishes Submit

manuscripts (Original research and

Manuscript

review articles Mini-reviews, Short

communication) on original work,

Authors
Guidelines

either experimental or theoretical in

the following areas Read more.

FoLowus § ¥

https://japsonline.com/past-articles.php?issueid=140

Abstracting and
Indexing

Article
Proccessing
Charges

Open Access Policy
Peer-review Policy

Waiver and discounts

Licensing, copyright and author

Self-Archiving policies
Digital Preservation
CrossMark Policy
Plagiarism Policy
Corrections and Retraction
Preprints policy

Conflicts of Interest
Complaints and appeals
Misconduct and sanctions

Ethical approvals, patients
rights and informed consent

Advertising policies

For all queries related to manuscripts:
Email: editor@japsonline.com
Phone: +91-8770695689

For reprints, licensing, and permission:
Email: info@japsonline.com

Postal address:

Open Science Publishers LLP,
L-702, Sun Valley, Dongarpur Road,
Near New DM Office,

Gwalior-474001, Madhya Pradesh, India.

Phone: +91-8770695689

17/17


https://japsonline.com/aboutus.php
https://www.facebook.com/JournalOfAppliedPharmaceuticalScience
https://twitter.com/#!/Editor_JAPS
https://japsonline.com/past-issue.php
https://japsonline.com/editorialboard.php
https://japsonline.com/submitmanuscript.php
https://japsonline.com/authorsguideline.php
https://japsonline.com/aboutus.php
https://japsonline.com/authorsguideline.php
https://japsonline.com/policies.php?id=2
https://japsonline.com/policies.php?id=3
https://japsonline.com/policies.php?id=4
https://japsonline.com/policies.php?id=5
https://japsonline.com/policies.php?id=6
https://japsonline.com/policies.php?id=7
https://japsonline.com/policies.php?id=8
https://japsonline.com/policies.php?id=9
https://japsonline.com/policies.php?id=10
https://japsonline.com/policies.php?id=11
https://japsonline.com/policies.php?id=12
https://japsonline.com/policies.php?id=13
https://japsonline.com/policies.php?id=14
https://japsonline.com/policies.php?id=15
mailto:editor@japsonline.com
tel:+91-8770695689
mailto:info@japsonline.com
tel:+91-8770695689
https://japsonline.com/terms&conditions.php
https://japsonline.com/terms&conditions.php
https://japsonline.com/terms&conditions.php

Journal of Applied Pharmaceutical Science Vol. 11(08), pp 085-089, August, 2021
Available online at http://www.japsonline.com
DOI: 10.7324/JAPS.2021.110812

ISSN 2231-3354

® CrossMark

Effect of Curcuma longa L. extract on noninvasive cardiovascular

biomarkers in hypertension animal models

Patonah Hasimun®

, Agus Sulaeman, Arif Hidayatullah, Yani Mulyani

Department of Pharmacology Research Group, Faculty of Pharmacy, Bhakti Kencana University, Bandung, Indonesia.

ARTICLE INFO

ABSTRACT

Received on: 27/12/2020
Accepted on: 01/05/2021
Available online: 05/08/2021

Key words:

Curcuma longa L.
(Zingiberaceae),
hypertension, arterial
stiffness, QRS-T angle, nitric
oxide.

Arterial stiffness and QRS-T angle (the spatial angle between the vectors of the T-wave and QRS loops on typical
electrocardiogram) are essential biomarkers for estimating the risk of cardiovascular events in hypertensive patients.
Turmeric or Curcuma longa L., which belongs to the Zingiberaceae family, is reported to have antihypertensive
activity. However, its effect on these biomarkers is unknown. This research investigates the antihypertensive effect
of turmeric extract on arterial stiffness and frontal plane QRS-T angle in hypertensive animal models. High blood
pressure was induced by a high-fat and high-fructose (HFHF) diet for 28 days in male Wistar rats. A daily dose of
turmeric extract (50, 100, and 200 mg/kg) or captopril was administered to hypertensive animals for 14 days. Blood
pressure, arterial stiffness, heart rate (HR), QRS-T angle, and nitric oxide (NO) levels were evaluated. An HFHF diet
triggers a decrease in NO serum levels resulting in significantly increased arterial stiffness, which correlates with
increased systolic blood pressure and diastolic blood pressure due to ventricular dysfunction supported by the wide
QRS-T angle, and also increased HR. Turmeric extract significantly enhances the bioavailability of NO vasodilators,
effectively reversing all the hypertensive-induced changes studied. This extract is helpful as a vasodilator that lowers

blood pressure by repairing arterial stiffness and preventing ventricular dysfunction of the heart.

INTRODUCTION

Increased aortic stiffness has emerged as a significant
risk factor for target organ damage and cardiovascular disease
events over the last decade. Aortic stiffness can be measured
using pulse wave velocity (PWYV), which is influenced by wall
stiffness and the flow—diameter interaction. Stiffness has been
shown in recent studies to predate and lead to the pathogenesis of
hypertension (Mitchell, 2014). The left ventricle is filled by aortic
stiffening, which increases early and late systolic load. These
changes can cause ventricular remodeling and impair systolic and
diastolic function. Moreover, the QRS and T-wave angles expand
due to an imbalance in electrical activation and recovery (Selvaraj
et al., 2014). Therefore, arterial stiffness and the QRS-T angle are
essential biomarkers for cardiovascular risk prediction.

*Corresponding Author

Patonah Hasimun, Department of Pharmacology Research Group,
Faculty of Pharmacy, Bhakti Kencana University, Bandung, Indonesia.
E-mail: patonah @ bku.ac.id

Recently reported, clinical noninvasive methods are
beneficial in assessing cardiovascular diseases because they are
easy to use and accurate in measuring the risks of the conditions.
These methods were considered helpful to clinicians in providing
therapy to patients without performing surgical procedures (Sun,
2015). Therefore, their practical application is encouraged,
especially in revealing the effect and mechanism of drug action
that can affect arterial stiffness (Stephane er al., 2012) and
QRS-T angle (Ochler et al., 2014). Also, arterial stiffness and the
QRS-T angle are essential biomarkers for assessing the success of
antihypertensive drug therapy (Niiranen et al., 2016).

Animal models have been developed to study the
effects of drugs that can affect cardiovascular diseases, including
hypertension. Moreover, Sharma er al. (2007) showed that
feeding animals could establish animal models of hypertension
with an high-fat and high-fructose (HFHF) diet. According to
Komnenov et al. (2019), an HFHF diet induces arterial stiffness.
Physiologically, arterial stiffness continues to rise with ageing. In
previous research, we developed a noninvasive method to measure
arterial stiffness using the PWV method in mice aged 1 month and
aged 3 months. There is a significant increase in arterial stiffness

© 2021 Patonah Hasimun et a/. This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International License

(https://creativecommons.org/licenses/by/4.0/).
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with ageing (Zakaria and Hasimun, 2017). Also, this method was
designed to measure the frontal plane QRS-T axis angle (Zakaria
and Hasimun, 2019).

Turmeric or Curcuma longa L. (Zingiberaceae) has been
widely studied and reported to affect cardiovascular function,
including hypertension. The preclinical and clinical studies showed
its antihypertensive effect when used as a single extract (Akinyemi
et al.,2016) and in combination with other herbs, including garlic
(Sukandar et al., 2010). However, its effect on arterial stiffness
and frontal plane QRS-T angle biomarkers has not been reported.
Therefore, this study aimed to determine the impact of turmeric
as an antihypertensive agent and its effect on arterial stiffness and
QRS-T angle in animal models of hypertension induced by HFHF
diet.

MATERIALS AND METHODS

Turmeric collection and botanical authentication

Turmeric was obtained from the Manoko, Lembang
Plantation, Bandung, West Java, Indonesia, and the species was
certified under the number 5948/11.C0O2.2/PL/2018 at the School
of Biological Science and Technology Laboratory, Bandung
Institute of Technology.

Sources of chemicals and drugs

Dimethyl sulfoxide, 70% ethanol, aqua pro injection,
ZnSO, 6%, CaCl 6%, acetic acid 1 N, sulfanilic acid, N-(1-
naphthyl ethyl diamine dihydroxide), and sodium nitric were
provided by the department of integrated laboratory, Bhakti
Kencana University. Captopril, as a reference drug, is a generic
drug purchased from a local pharmacy.

Preparation and extraction of turmeric

The turmeric rhizome was cleaned to remove soil,
foreign particles, and other plant parts before being washed under
running water. The rhizome was then cut into small pieces and
dried at a specific temperature in a 45°C oven. Dried samples were
mashed and placed in an airtight jar.

Turmeric powder was extracted for 72 hours using 70%
ethanol (1:10 b/v) by maceration. The supernatant was filtered
and evaporated at a temperature of 50°C using a rotary vacuum
evaporator. Each processed a total of 300 g of turmeric rhizome
powder; then 30 g of the extract was obtained. Hence, the yield
was 10% of the total.

HFHF diet preparation

1,000 g of regular chow and 400 g of fat were combined
to make a 40% fat feed. The fat contained 155 g of butter, 90 g of
eggs (1 duck egg and four quail eggs), and 155 g of beef fat. High
fructose was prepared by dissolving 25 g of fructose in 100 ml of
distilled water as drinking water.

Animal handling and care

Male Wistar rats, 2 months old, were obtained from the
D-Wistar Laboratory in Bandung, Indonesia, for this research. The
animals were housed in cages with normal conditions, such as a
25°C room temperature and relative humidity, a 12-hour light—
dark period, and free access to standard food and drinking water

for 7 days. This research protocol followed ethical requirements
and was approved by the Ethics and Research Committee, Faculty
of Medicine, Padjadjaran University, based on letter number 640/
UN6-KEP/EC/2019.

Experimental design

Male Wistar rats were randomly divided into six groups
(six rats per group) as follows: groups 1 and 2, no treatment;
group 3, treated with a daily oral dose of 2.5 mg/kg captopril; and
groups 4-6, treated with a daily dose of 50, 100, and 200 mg/kg of
turmeric extract, respectively. All groups received an HFHF diet
for 28 days, except group 1. On day 28, blood pressure, heart rate
(HR), PWYV, frontal QRS-T angle, and serum levels of nitric oxide
(NO) were then measured.

Blood pressure measurement

The systolic and diastolic blood pressure systolic blood
pressure (SBP) and diastolic blood pressure (DBP) of conscious
rats were assessed using the CODA® Mouse and Rat Tail-Cuff
Blood Pressure System (KENT Scientific Co., Torrington, CT) to
determine the antihypertensive effect of turmeric. Each rat’s blood
pressure was measured three times in a row, and the mean value
was determined. In Wistar rats, the average SBP and DBP ranges
are 103 = 1.1 mmHg and 70 + 1.5 mmHg, respectively.

HR measurement

An electrocardiogram (ECG) previously developed and
published was used to measure the HR frequency (Hasimun et
al., 2019). The ECG pattern was analyzed to obtain the distance
between the R-R intervals. A short R-R interval suggested a rise
in the HR.

Arterial stiffness assessment

According to previous studies, calculating the PWV was
used to assess arterial stiffness (Zakaria and Hasimun, 2017). It
was conducted using an ECG and a photoplethysmogram (PPG)
sensor. A high index of PWV suggests higher arterial stiffness,
which contributes to an increase in the inflexibility of the arterial
walls. This higher stiffness happens because the energy from each
blood pressure pulse is not stored in the flexible walls of the vessel.

Frontal QRS-T angle measurement

The frontal plane QRS-T axis angle measurements were
carried out noninvasively using the previous method (Zakaria and
Hasimun, 2019). A wide QRS-T angle enhances the likelihood
of cardiovascular events. The technique was designed to obtain
frontal ECG, lead by combining a PPG sensor with a four-channel
ECG. From those leads, the frontal QRS-T angle was calculated.
The rats were placed in an airtight chamber and given CO, gas for
1-2 minutes. Unconscious rats were then ready for ECG recording.
The electrodes were mounted on the limbs, and ECG was recorded
in about 10 seconds. The QRS-T angle was determined according
to the method described in the previous study.

NO serum level measurement

On day 28, serum was obtained to determine the impact
of treatment on NO levels. The Griess method was used to
calculate the NO level in serum (Garmana ef al., 2018). Increased
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NO concentrations suggest a vasodilator effect, which results in a
decrease in pressure.

Blood samples from rats were obtained and centrifuged
for 15 minutes at 2,500 g. Deproteinization was carried out by
adding 1/20th of a volume of 300 g/ zinc sulfate to serum samples,
resulting in a final concentration of 15 g/l. Deproteinization is
needed to avoid interference in spectrophotometer readings.
NO was measured in serum that had been deproteinized by
centrifugation at room temperature using the Griess assay.

Data analysis

The collected data were statistically analyzed using
Statistical Package for the Social Sciences version 18 software.
In summary, the difference in treatment groups revealed that the
effects of the test drugs differed significantly from those of the
control group (p < 0.05).

RESULTS

In this study, the administration of an HFHF diet was
associated with a significant rise in SBP and DBP compared with
the normal control group (Fig. 1). Also, the induction group had
the lowest levels of NO. On the contrary, the extract-receiving
group had higher NO levels than the induction group (p < 0.05).

At doses of 50, 100, and 200 mg/kg, the group receiving
the turmeric extract showed a substantial decrease in SBP and DBP
than the positive control group (p < 0.05). The reduction was similar
to that seen in the captopril group. Extracts of 50, 100, and 200 mg/
kg reduced SBP by 37%, 38%, and 39%, respectively. Meanwhile,
DBP had 50 percent, 50 percent, and 51 percent, respectively.

An HFHF diet increases arterial stiffness (high PWV
index) significantly (» < 0.05) in all groups except the normal
control group (Fig. 1). Meanwhile, the group receiving the
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turmeric extract showed a significant reduction in arterial stiffness
compared to the control group (p < 0.05). Furthermore, on day
28, the extract group’s frontal QRS-T angle assessment results
were substantially different from those in the positive control
group (Fig. 1). The results were comparable to those seen in the
captopril group. The turmeric extract was responsible for reducing
hemodynamic parameters, including PWV, frontal QRS-T angle,
and HR. Interestingly, it is associated with higher levels of serum
NO.

DISCUSSION

The following are the main findings of our research: (1)
in Wistar rats, an HFHF diet caused hypertension, as shown by high
SBP and DBP. (2) Cardiovascular function was compromised by
the HFHF diet, which was linked to arterial stiffness and widening
of the frontal QRS-T angle of the heart. (3) A prolonged diet
decreases vasodilation and exacerbates hypertension by reducing
NO levels. (4) The turmeric extract lowered blood pressure by
increasing arterial compliance, reducing the wide frontal QRS-T
angle, and maintaining NO vasodilation.

It has been proven that an HFHF diet in rats causes
hypertension associated with NO deficiency. This study analyzed
the effects of turmeric extract on hypertension related to chronic
insufficiency NO. As presented in Figure 1, we observed a
significant increase in SBP and DBP after administering an HFHF
diet for 28 days. However, turmeric extract supplementation and
treatment with positive control drugs (captopril) led to a significant
decrease in SBP and DBP in hypertensive rats (Fig. 1). This result
agrees with previously described studies where an HFHF diet is
an efficient animal model and clearly describes the components of
metabolic syndrome, including significant hypertension, obesity,
insulin resistance, dyslipidemia, and hyperuricemia (Zhang et al.,

| I I i I
PWV (em/s) QRS-T angle (o) Serum Nitric oxide (m)
® Captopril 2.5 mg/ke

® Turmeric 200 mg/kg

Figure 1. Arterial stiffness and spatial QRS-T angle are important biomarkers for estimating the risk of cardiovascular events in hypertensive patients. Turmeric extract
at doses of 50, 100, and 200 mg/kg affected hemodynamic significantly on day 28 of treatment, by decreasing blood pressure, (HR), arterial stiffness, and spatial QRS-T
angle, while also increasing NO serum levels. Therefore, this extract is beneficial for controlling blood pressure and preventing cardiovascular events, as it reduces
arterial stiffness and heart remodeling. SBP =: systolic blood pressure; DBP =: diastolic blood pressure; PWV =: pulse wave velocity; *p < 0.05 compared with the

positive control group.
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2015). This diet induces hypertension by lowering the expression
and function of the calcium channel, which plays a vital role in
regulating arterial resistance, thus controlling blood pressure
(Gradel et al., 2018).

Moreover, high-fat diets cause increases in mean arterial
pressure (MAP), HR, and visceral lipid deposits, whereas fructose
diets cause lipid accumulation in the liver and kidneys (de Castro
et al., 2013). In a hypertensive state, an HFHF diet causes left
ventricular hypertrophy (Sharma et al., 2007), which is positively
associated with the widening frontal QRS-T angle (Cortez ef al.,
2017).

Administration of an HFHF diet increased arterial
stiffness in hypertensive rats (Fig. 1). However, treatment with
turmeric extract lowers arterial stiffness, supported by a significant
decrease in PWV values. These results are in line with previous
studies describing that the increase in arterial stiffness occurs
due to increased oxidative stress, which plays a significant role
in developing endothelial dysfunction (Kaprinay et al., 2017). In
turn, this diet activates the renin—angiotensin—aldosterone systems
and the sympathetic nervous system in the kidneys, which has been
reported to cause a rise in blood pressure (Komnenov ez al., 2019).
Therefore, arterial stiffness assessment is an important biomarker
factor for predicting cardiovascular risk in hypertensive patients
(Laurent et al., 2012). Besides, arterial stiffness is also a predictor
of the efficacy of hypertension management (Wang et al., 2008).

Also, turmeric extract reduced the MAP by over 40%
compared to the control group. Therefore, this extract has been
shown to enhance blood perfusion associated with reduced blood
pressure and arterial stiffness. It can be explained that MAP, which
refers to the continuous state of blood pressure, significantly
affects cardiac output and peripheral resistance. It represents the
cardiovascular system's physiological state that adequate arterial
pressure regulates blood perfusion to all vital organs. Therefore,
the increase in MAP is closely related to arterial stiffness (Tanaka
etal., 2016).

An HFHF diet widened the QRS-T angle in hypertensive
rats (Fig. 1). However, treatment with turmeric extract reduced
a wide QRS-T angle. The frontal plane QRS-T angle, defined
as the spatial angle between ventricular depolarization and
repolarization, is another useful cardiovascular biomarker. The
QRS-T angle could predict the risk of developing heart failure
in hypertension patients (Raposeiras-Roubin et al., 2014), the
incidence of coronary heart disease (Rautaharju et al., 2006), or
even the potential risk of heart failure in men and women who
were considered to be cardiovascular risk-free (Rautaharju et al.,
2007).

Arterial stiffness and the QRS-T angle are closely linked
to the concentration of NO. Furthermore, NO is an endothelial
antiatherogenic molecule that plays a role in regulating vascular
tone. In turn, their plasma concentration correlates to endothelial
function, while a reduction indicates endothelial dysfunction
(Wilkinson et al., 2004). The decrease in NO bioavailability
is accompanied by increased blood pressure, contributing to
increased arterial stiffness (Hermann et al., 2006). Therefore, any
class of drugs that could increase the amount of NO may reduce
arterial stiffness, leading to reduced blood pressure (Van Bortel
etal.,2001). In hypertensive rats, turmeric extract supplementation

increased serum NO levels, accompanied by decreased SBP and
DBP, arterial stiffness, and the QRS-T angle (Fig. 1). These results
are in line with previous research that curcumin as a turmeric
bioactive compound increases NO levels by activating the
expression of endothelial nitric oxide synthase (eNOS), thereby
reducing arterial stiffness (Nakmareong et al., 2012).

Furthermore, this research discovered that high blood
pressure is associated with a rise in HR. Turmeric extract
substantially decreased the HR of the animal models (Fig. 1). This
outcome supports curcumin research, in which the doxorubicin-
induced animal model has a cardioprotective effect (Jafarinezhad
et al., 2019). According to previous research, increased HR
is accompanied by increased blood pressure and the onset of
hypertension. Therefore, this suggests that HR is linked to an
increased risk of cardiovascular morbidity and mortality (Barison
etal., 2011).

The overall result of this study revealed that the
antihypertensive effect of the turmeric extract had been shown
to affect the cardiovascular biomarkers, such as arterial stiffness
and the QRS-T angle, linked to an increase in NO levels. Further
research remains to be carried out to determine its effect on both
inducible and endothelial of nitric oxide synthase (iNOS and
eNOS) expression. Also, the antihypertensive effect of turmeric
extract has an impact on a decreased HR.

CONCLUSION

In conclusion, the treatment of hypertensive animals
with turmeric extract resulted in remarkable improvement in all of
the hypertension-induced abnormalities studied, possibly due to
reduced arterial stiffness, frontal QRS-T angle shift, and increased
NO levels. These findings indicate that turmeric has an essential
role in modulating vascular tone. Since this work is carried out
by generating NO as a vasodilator, it reduces arterial stiffness and
improves endothelial function.
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