:
g
m
:
:
5
g




- Asian Journal of Pharmaceutical and Clinical Research

>

ISSN- 0974-2441

Editorial Board

Editor-in-Chief

Dr. Anurekha Jdin

Dept. of pharmaceutical Sciences, Jyoti Mahila Vidyapeeth
[University, Jaipur, Rajasthan Email: editor@ajpcr.com
;iA"ésociate Editor
A
i;‘f)‘r Nuray Art
'f';;rof., Department of Pharmacology, Faculty of Pharmacy,
" Ankara University, 06100 Ankara, Turkey

Dr. Neeraj Upmanyu

Peoples Institute of Pharmacy & Research Center,
Bhopal, MP, India

Assistant Editor

Dr. Omotoso Abayomi Ebenezer

Prof, Department of Pharmaceutical & Medicinal Chemistry.
Faculty of Pharmaceutical Sciences, University of Port
Harcourt, Nigeria. )

Dr. Vimal Kumar Jain

Institute of Pharmacy, Nirmal University,
Ahemdabad, Gujarat, India

Vol 12,Issue 8, 2019

AJP(R Scope

AJPCR (Asian ] Pharm Clin Res) is peer reviewed, Bi-
monthly (Onward August 2014) open access Journal.
This journal publishes original research in the field of
Pharmaceutical and Clinical Sciences. The Journal has
been designed to cover all the fields of research, which
has any correlation and impact on Pharmaceutical
Science. It aims to publish all the original research in
field of science so a correlation can be made bétween
these researches. Knowledge gained by such
researches can be exposed to all and it can be brought
in real utilization as all the branches of science are
correlated and will assist all the researchers to
potentiate their research capabilities, .

Abstracting and Indexing

Google Scholar, Elsevier Products (EBSCO and
EMBASE), SClmago(SJR), Index Copernicus (ICV: 92), CNKI
(China Knowledege Resource Integrated Database), CAS,
CASSI  (American Chemical Society), ICAAP, Scientific
commons, PSOAR, Open-J-Gate, Index Medicus for WHO
South-East Asia (IMSEAR), OAl, LOCKKS, OCLC (World
Digital Collection Gateway), UIUC.

Published By
~ Innovare Academic Sciences Pvt Ltd
B-11 Housing Colony In Front Of Bima Hospital,Nai Abadi,Mandsaur M.P. 458001
Email: editor@ajpcr.com

Print By

_ Fun & Art
29-Nagar Palika Complex, Gandhi chouraha, Mandsaur M.P. 458001

_ Branch Office
Innovare Academic Sciences Pvt Ltd
~ T-8, Mahaveer Apartment, Near SIRT College, Ayodhya Bypaas, Bhopal-462041, MP, India
URL: http://innovareacademics.in | Email: iajournals@gmail.com | Contact: +91 810 972 5561



Asian Journal of Pharmaceutical and Clinical Research (AJPCR)

Vol 12, issue 8, 2019

P-ISSN-0974-2441
E-ISSN-2455-3891

Contents

SR.NO.

ARTICLE

PAGENO.

"CASE STUDY(S)

N-ACETYLCYSTEINE, A BOON FOR YELLOW PHOSPHORUS-INDUCED ACUTE LIVER FAILURE? A CASE REPORT

AASHIQ AHAMED SHUKKOOR, NIMMY ELIZABETH GEORGE, SARAVANAN THANGAVELU

1-3

REVIEW ARTICLE(S)

A REVIEW OF BOTANY; MEDICINAL USES, AND BIOLOGICAL ACTIVITIES OF PENTANISIA PRUNELLOIDES
(RUBIACEAE)

ALFRED MAROYI
SCABIOSA COLUMBARIA: A REVIEW OF ITS MEDICINAL USES, PHYTOCHEMISTRY, AND BIOLOGICAL

ACTIVITIES

ALFRED MAROY]
A SYNTHESIS AND REVIEW OF MEDICINAL USES, PHYTOCHEMISTRY AND BIOLOGICAL ACTIVITIES OF
HELICHRYSUM ODORATISSIMUM (L.) SWEET

ALFRED MAROYI
ARSENIC: A HARMFUL AND DESECRATE COMPOUND FOR THE HUMANS

’
SURESH CHANDRA, ARYENDU KUMAR SAIN], AKASH KUMAR GUPTA
ZANTEDESCHIA AETHIOPICA (L.) SPRENG.: A REVIEW OF ITS MEDICINAL USES, PHYTOCHEMISTRY, AND
BIOLOGICAL ACTIVITIES

ALFRED MAROY] ] .
ANTI-ULCER AGENTS: A PHARMACOLOGICAL UPDATE OF THE PAST TEN YEARS

SUDIP KUMAR MANDAL, SUBHOJIT DAWN, ANINDYA BOSE

4-9

10-14

15-23

2429

30-36

37-41

ORIGINAL ARTICLE(S)

10

11

12

13

14

15

16

17

KNOWLEDGE AND PERCEPTIONS OF SELF-MEDICATION PRACTICES IN AN URBAN COMMUNITY

VARGHESE SNEHA SUJA, SNEHA DUTTA,ANN MARY SWAROOP
BIOANALYTICAL METHOD DEVELOPMENT AND VALIDATION OF CANAGLIFLOZIN IN HUMAN PLASMA BY
LIQUID CHROMATOGRAPHY-TANDEM MASS SPECTROMETRY

DEEPAN T, BASAVESWARA RAO MV, DHANARAJU'MD
PREPARATION AND EVALUATION OF JBUPROFEN EFFERVESCENT GRANULES

JUTI RANI DEVI, BIDYUT DAS

STABILITY-INDICATING REVERSE-PHASE HIGH- PERFORMANCE LIQUID CHROMATOGRAPHIC METHOD
DEVELOPMENT FOR SIMULTANEOUS ESTIMATION OF SOFOSBUVIR AND DACLATASVIR IN PURE AND
PHARMACEUTICAL FORMULATION

SWETHA A, RAMYA KUBER B
THE ANTIBIOTIC CONSUMPTION AT A PEDIATRIC WARD AT A PUBLIC HOSPITAL IN INDONESIA

FAUNA HERAWATI, MUHAMAD SATRIA MANDALA PUA UPA, RIKA YULIA, RETNOSARI ANDRAJATI

PROTECTIVE OF ETHANOLIC EXTRACT OF SAUSSUREA LAPPA AGAINST PARACETAMOL-INDUCED HEPATIC

AND RENAL DAMAGE IN MALE RABBITS

MARIAM A KADHEM
ENCAPSULATION OF IBUPROFEN lNTO SOLID LIPID NANOPARTICLES FOR CONTROLLED AND SUSTAINED
RELEASE USING EMULSIFICATION SOLVENT EVAPORATION TECHNIQUE

WESLEY N OMWOYO, MAKWENA ] MOLOTO

- FREE RADICAL SCAVENGING, ANTIOXIDANT POTENTIAL, AND NITRIC OXIDE INHIBITION IN HUMAN THP1

DERIVED MACROPHAGES BY KOKILAKSHAM KASHAYAM

TEENA MERLIN, PRAKASH KUMAR B
ANTIHYPERTENSIVE EFFECT OF RUTIN: PHARMACOLOGICAL AND COMPUTATIONAL APPROACH

GANGA RAJU M, PREM PRASAD GOUD, SUVARCHALA REDDY NVL

AQUATIC/SEMI-AQUATIC MACROPHYTES USED IN HERBAL REMEDIES FROM THE WETLANDS OF WESTERN

ASSAM, NORTH-EAST INDIA

42-45

46-51

52-55

56-63

64-67

68-73

74-81

82-86

87-92

93-96



18

19

20

21

22

23

24

25

26

27

28

29

30

UPEN DEKA, TAPAN DUTTA, SANJAY TALUKDAR
EVALUATION OF CYTOTOXICITY AND APOPTOTIC POTENTIAL OF OPHIORRHIZA PECTINATA ARN. - A
POTENT ANTICANCER AGENT

PREETHA MOL SN, JOHN E THOPPIL
TO STUDY THE ULCEROPROTECTIVE EFFECT OF LEAVES OF MORINGA OLEIFERA ON EXPERIMENTALLY
INDUCED INFLAMMATORY BOWEL DISEASE ON ANIMAL MODELS

SHIPRA KAUSHIK, SHOBHIT KAUSHIK:
IN SILICO DESIGN, SYNTHESIS AND EVALUATION OF IN VITRO GLUCOSE UPTAKE, GENE EXPRESSION, AND A-
GLUCOSIDASE INHIBITORY ACTIVITY OF NOVEL 2-AMINOBENZIMIDAZOLE DERIVATIVES

SREEJA S, ANTON SMITH A, MATHAN S
FORMULATION AND EVALUATION OF OINTMENT CONTAINING SUNFLOWER WAX

AVISH D MARU, SWAROOP R LAHOTI
APPLICATION OF CENTRAL COMPOSITE DESIGN AND RESPONSE SURFACE METHODOLOGY FOR
OPTIMIZATION OF METAL ORGANIC FRAMEWORK: NOVEL CARRIER FOR DRUG DELIVERY

PREETI KUSH, JITENDER MADAN, PARVEEN KUMAR

A VALIDATED ANALYTICAL METHOD FOR THE SIMULTANEOUS ESTIMATION OF CYTARABINE AND ;
DAUNORUBICIN IN BULK AND INFUSION FORMULATION BY REVERSE PHASE HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY '

PRASANTHI CHENGALVA, LATHA LAVANYA PEDDAVENGARI, MADHAVI KUCHANA
EVALUATION OF ANTIMICROBIAL ACTIVITY AND PHYTOCHEMICALS ANALYSIS OF WHOLE PLANT EXTRACT
OF VINCA ROSEA

ANGELIN JEBAMALAR JAYARA], JOTHI UCHIMAHALIL THIYAGARAJAN GNANASUNDARAM, SIVAKUMAR

THIRUMAL
MOMORDICA CHARANTJA NANO DRY POWDER ORAL FORMULATION IN CONTROLLING HISTAMINE-
INDUCED BRONCHOSPASM

KARTHIKA P, BHUVANESWARI K, BALACHANDER R
PHYTOCHEMICAL EVALUATION, GC-MS ANALYSIS OF PHYTOACTIVE COMPOUNDS, AND ANTIBACTERIAL
ACTIVITY STUDIES FROM LINUM USITATISSIMUM

THAMILMARAI SELVI B, SATHAMMALI PRIYA N, STEFF] PF, PRIYADARSHNI S
SYNTHESIS AND ANTIBACTERIAL ACTIVITY OF NOVEL 5-ARYLIDENE-2-IMINO-3-(2- PHENYL- 1,8-
NAPHTHYRIDIN-3-YL)THIAZOLIDIN-4-ONES

RAMALINGAM KUNDENAPALLY, RAMESH DOMALA, SREENIVASULU BATHULA
PROLONGED EXPOSURE TO DIFFERENT TYPES OF ENERGY RESTRICTED CALCIUM DIET MODULATES THE
INFLAMMATORY AND OXIDATIVE STRESS RESPONSE IN HEALTHY MALE RATS

SANDEEFP DAS, DIPAYAN CHOUDHURI |
THE THE TERATOGENIC EFFECTS OF ETHANOLIC EXTRACT OF BINTANGUR LEAVES (CALOPHYLLUM
SOULATTRI BURM. F) ON FEMALE WHITE RATS

INARAH FAJRIATY, HAFRIZAL RIZA, FAJAR NUGRAHA, FRENGKI FRIANTO
PROTECTIVE EFFECT OF ROTENONE AGAINST LIPOPOLYSACCHARIDE AND D-GALACTOSAMINE-INDUCED
HEMATOTOXICITY

SAMRAT RAKSHIT, ANJANI VERMA, SATENDRA KUMAR NIRALA, MONIKA BHADAURIA
IMPROVED CIPROFLOXACIN PENETRATION IN GOAT EYES USING COMPLEXATION TECHNIQUE

DURGA PANDEY, DEEPTI JAIN

HYPOGLYCEMIC EFFECT OF HIGH-RESISTANT STARCH ANALOG RICE THROUGH GLP-1 AND INSULIN OR
HIGH-RESISTANT STARCH ANALOG RICE ATTENUATES BLOOD GLUCOSE LEVEL THROUGH ENHANCEMENT
OF GLP-1 AND INSULIN

HAIRRUDIN,SOETJIPTO, RETNO HANDAJANI
DEVELOPMENT AND CHARACTERIZATION OF NEVIRAPINE LOADED AMORPHOUS SOLID DISPERSIONS FOR
SOLUBILITY ENHANCEMENT

GAGANDEEP SINGH, NAVJOT SINGH, RANDEEP KUMAR, NEENA BEDI
KNOWLEDGE AND PERCEPTIONS OF VITAMIN D DEFICIENCY AMONG THE UNITED ARAB EMIRATES
POPULATION

OSAMA MOHAMED IBRAHIM, NOOR KIFAH AL-TAMEEMI, DALIA DAWOQUD

'

‘

. ATOMIC ABSORPTION SPECTROPHOTOMETER - A VERSATILE TOOL FOR THE ESTIMATION OF NICKEL

CONTENT IN DRONEDARONE

VASAV] DEVI DASARI, SWARNALATHA DUGASANI, VENKATASUBBA REDDY GOPIREDDY
PHYTOCHEMICAL INVESTIGATION OF TERMINALIA BELLIRICA FRUIT INSIDE

97-102

103-106

107-114

115-120

121-127

128-131

132-136

137-140

141-149

150-153

154-159

160-163

164-167

168-171

172-175

176-182

183-186

187-190

191-194



37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

HAZRA K
THE COMBINED EFFECT OF DEXAMETHASONE AND BACILLUS CALMETTE-GUERIN ON THE
NEUROBEHAVIORAL ASPECT IN MALE MICE (MUS MUSCULUS)

ABDELKRIM HAOULI, SAMIR DJEMLI, ABDELKRIM TAHRAOUI
PHYTOCHEMICAL SCREENING AND ANTIOXIDANT POTENTIAL OF ANACARDIUM OCCIDENTALE,
ACHYRANTHES ASPERA, AND AEGLE MARMELOS

BRIJYOG, LALITESHWAR PRATAP SINGH, SUSHIL KUMAR, SHWETA VERMA
THE METAL COMPLEXES OF NOVEL SCHIFF BASE CONTAINING ISATIN: CHARACTERIZATION,
ANTIMICROBIAL, ANTIOXIDANT AND CATALYTIC ACTIVITY STUDY

VAIRALAKSHMI M, PRINCESS R, JOHNSON RAJA S
ASSESSMENT OF THE CURRENT GERIATRIC PHARMACEUTICAL CARE IN THE UNITED ARAB EMIRATES

OSAMA MOHAMED IBRAHIM, RANA IBRAHIM ) ) o
IN VITRO WOUND HEALING AND ANTIMICROBIAL PROPERTY OF COTTON FABRICS COATED OPTIMIZED
SILVER NANOPARTICLES SYNTHESIZED USING PELTOPHORUM PTEROCARPUM LEAF EXTRACTS

ANNAMALAI P, BALASHANMUGAM P, KALAICHELVAN PT
SYNTHESIS AND OPTIMIZATION OF GEMCITABINE-LOADED MIL-101NH2 (FE) NANOCARRIERS: RESPONSE
SURFACE METHODOLOGY APPROACH

PREETI KUSH, JITENDER MADAN, PARVEEN KUMAR
ANTIFUNGAL EFFICIENCY OF COPPER OXYCHLORIDE-CONJUGATED SILVER NANOPARTICLES AGAINST
COLLETOTRICHUM GLOEOSPORIOIDES WHICH CAUSES ANTHRACNOSE DISEASE

RAGHAVENDRA SN, RAGHU HS, DIVYASHREE K, RAJESHWARA AN
STUDIES ON GLUCOSE-LOWERING EFFICACY OF THE ACACIA SUMA ROXB. ROOT

JITENDRA DEBATA, SUNDEEP KUMAR HK
AN IN-VITRO ANTIBIOFILM ACTIVITY OF CHLORELLA VULGARIS

SRIDEVI NS, DHANUSHA V, RAJESWARI M, SANTHI N
STUDY OF ANTIMICROBIAL ACTIVITY OF SILVER-DOPED HYDROXYAPATITE

HIBU WAHID, ANJUVAN SINGH
TERATOGENICITY TESTING OF SIDDHA FORMULATION OF NILAVEMBU KUDINEER ON ZEBRAFISH (DANIO
RERIO) EMBRYO

SHANMUGAPRIYA P, ELANSEKARAN S, RAMAMURTHY M, JEEVA GLADYS R, SIVARAMAN D, CHRISTIAN G}
STABILITY-INDICATING METHOD DEVELOPMENT AND VALIDATION FOR THE ESTIMATION OF
ROSUVASTATIN CALCIUM IN BULK AND TABLET FORMULATION BY REVERSE-PHASE HIGH-PERFORMANCE
LIQUID CHROMATOGRAPHY

SAILAJA B, SRAVANA KUMARI K - )
SMARTPHONE ADDICTION AND ITS RELATIONSHIP WITH PSYCHOLOGICAL HEALTH AMONG STUDENTS OF
A MEDICAL SCHOOL IN EAST COAST MALAYSIA *

AZWANIS ABDUL HADI, HAWARI MUSYIR MOHD NAWAWI, NURAFIFAH SHAMSURI, NURUL NAJIHAH RAHIM,

HAFIZAH PASI
EPIDEMIOLOGIC ASPECTS OF TRAUMA IN AL- ]0UF REGION, SAUDI ARABIA: A RETROSPECTIVE STUDY

DOAA M ABDEL-SALAM, RAWAN R ALRUWAILI, FARAH S ALHABLANI, NOUR H ALFAHEL, ANWAR A ALBLAWI
THE ROLE OF SELENIUM MICRONUTRIENTS AS ANTIOXIDANTS IN EXPOSURE TO E-CIGARETTE SMOKE

RIVAN VIRLANDO SURYADINATA, MERRYANA ADRIANI, SANTI MARTINI, SRi SUMARML, BAMBANG WIRJATMADI
EVALUATION OF NUCLEAR CHANGES IN THE BUCCAL EPITHELIAL CELLS OF TOBACCO USERS IN NNEWI,
SOUTH EAST NIGERIA

SAMUEL IFEDIORANMA OGENYI1, ANTHONY AJULUCHUKWUNGOKERE, JONATHAN MADUKWE
EFFECTS EFFECTS OF PUMPKIN (CUCURBITA MOSCHATA DURCH) SEED POWDER ON BLOOD GLUCOSE
LEVEL IN STREPTOZOTOCIN-INDUCED MICE

NOVARIANTI MARBUN, RUTH MAYANA RUMANTI
THERMODYNAMIC AND KINETIC STUDIES FOR THE BINDING OF LEAD ION BY CHELATING WITH
THEOPHYLLINE 1,3-DIMETHYLXANTHINE (THERAPY DRUG)

HUDA N AL-AN}
ANATOMICAL STUDIES OF THE FRUIT OF ZIZIPHUS RUGOSA

PREMA G, CHITRAM
RESEARCH ARTICLE LEAVES EXTRACT-BASED BIOGENIC SYNTHESIS OF CUPRIC OXlDE NANOPARTICLES,
CHARACTERIZATIONS, AND ANTIMICROBIAL ACTIVITY

195-201

202-205

206-210

211-215

216-222

223-229

230-233

234-238

239-242

243-245

246-250

251-256

257-260

261-264

265-268

269-273

274-276

277-283

284-287

288-291



YASHWANI PRAKASH
57 A PREPARATION, CHARACTERIZATION, AND IN VITRO SKIN PENETRATION OF MORUS ALBA ROOT 297-301

EXTRACT NANOEMULSION ‘
MAZAYA FADHILA, ABDUL MUN IM, MAHDI JUFRI

58 SPECTROPHOTOMETRIC DETERMINATION OF TOTAL PHENOLIC CONTENT FOR STANDARDIZATION OF 297-301
VARIOUS PHYLLANTHUS SPECIES
RAKH! KHABIYA

59 SOLUBILITY ENHANCEMENT OF GLIBENCLAMIDE USING MESOPOROUS SILICA 302-314

SWATI MITTAL, AKSHAY SONAWANE, MANGESH KHUNE




A
ASIAN JOURNAL OF PHARMACEUTICAL AND CLINICAL RESEARCH ‘*@/ s

Knowledge to Innovation

Online - 2455-3801
Print - 0974-2441

Research Article

THE ROLE OF SELENIUM MICRONUTRIENTS AS ANTIOXIDANTS IN EXPOSURE TO
E-CIGARETTE SMOKE

Vol 12, Issue 8,2019

RIVAN VIRLANDO SURYADINATA'?, MERRYANA ADRIANI3,SANTI MARTINI*, SRI SUMARMI3,
BAMBANG WIRJATMADI3*

1Doctoral Program of Public Health, Faculty of Public Health, Universitas Airlangga, Surabaya, Indonesia. 2Department of Public Health,
Faculty of Medicine, Universitas Surabaya (UBAYA), Surabaya, Indonesia. *Department of Nutrition, Faculty of Public Health, Universitas
Airlangga, Surabaya, Indonesia. ‘Department of Epidemiology, Faculty of Public Health, Universitas Airlangga, Surabaya, Indonesia
Email: b.wirjatmadi@fkm.unair.ac.id

Received: 09 July 2019, Revised and Accepted: 15 July 2019

ABSTRACT

Objective: E-cigarette products have resulted in various controversies concerning their posed impacts on health. Some argue that exposure to
e-cigarette smoke could improve free radicals in the body; thus, it causes harming impacts on health. Peroral selenium (Se) administration can
increase superoxide dismutase (SOD) and glutathione peroxidase (GPx) serving as antioxidants in the body.

Methods: This research is an experimental study aiming to analyze the effectiveness of Se to decrease free radical due to exposure to e-cigarette
smoke as one of the preventive actions. The research was carried out to male Wistar rats with exposure to e-cigarette smoke and peroral Se intake
with different time and duration of administration.

Results: Research results showed a decrease of antioxidant SOD and GPx in the administration of exposure to e-cigarette smoke, and they gradually
increased after Se administration (p=0.000). Meanwhile, the malondialdehyde level was inversely proportional compared to antioxidant SOD and GPx.

Conclusion: Se is a micronutrient that can reduce free radicals due to exposure to e-cigarette smoke through enhancement of antioxidant enzymes

such as SOD and GPx.

Keywords: Selenium, Malondialdehyde, E-cigarette, Glutathione peroxidase, Superoxide dismutase.
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INTRODUCTION

The use of electronic cigarettes keeps on increasing annually. It is caused
by the absence of specific regulations targeting the use of e-cigarettes
leading to their use at any place [1]. Besides, their great shapes and models
compared to tobacco cigarettes along with their massive promotion attract
young people [2]. Electronic cigarettes are also claimed as tools to reduce
or stop the use of tobacco cigarettes. They are also considered to be safer
and have less risk because they only produce water vapor claimed not to
endanger health [3]. Various studies have shown the dangerous risks posed
by exposure to electronic cigarettes. The danger of electronic cigarettes has
been estimated to be greater compared to the one in tobacco cigarettes.
Even in passive smokers inhaling the smoke of e-cigarettes, nicotine is also
found in blood [4]. The inhaled smoke of e-cigarettes entering airways can
trigger the existence of free radicals. The amount enhancement of excessive
free radicals will cause amount imbalance of free radicals and antioxidants
in the body so that oxidative stress occurs [5].

Free radicals in the body are molecules having one or more electrons
which are not in pairs, but very reactive, and unstable. Free radicals
can react fast with other molecules by catching electrons to stabilize
themselves. Free radicals will be balanced by taking electrons,
whereas the molecules under attacked will change into other free
radicals causing damage to cells [6]. Oxidative stress will enhance lipid
peroxidase on the attacked cell membrane [7]. One of lipid peroxidase
results due to free radicals is malondialdehyde (MDA), which can be
used as a parameter of free radicals enhancement in the body [8].

Reduction of free radicals can be done by administering antioxidants.
Antioxidants mechanism works by giving electrons to the free radicals;
thereby, they can stop cell damage process [9]. Besides, antioxidants

will neutralize free radicals so that they will not have any ability to
take electrons from the cells [10]. Physiologically, human body can
neutralize free radicals when their amount is not excessive [11]. This is
done by means of endogenous antioxidant defense mechanism [12,13].
However, when there is a lack of endogenous antioxidants, the
body needs exogenous antioxidants [14]. Various ways to enhance
antioxidants in the body include adding intake of exogenous
antioxidants from food, supplements, and doing sports [15]. Some
of the endogenous antioxidants needed to neutralize free radicals
free are glutathione peroxidase (GPx) and superoxide dismutase
(SOD). Antioxidant GPx is an intracellular antioxidant enzyme which
enzymatically changes hydrogen peroxidase (H,0,) to water (H,0) [16].
Meanwhile, antioxidant SOD plays a role in changing superoxide radical
into H,0, [17].

Selenium (Se) has antioxidant and immunomodulation functions. In the
body, Se is used to synthesize amino acid, called selenocysteine, which is
very important for selenoprotein formation. Selenoprotein is composed
of 25 types in human body and classified based on its function as
various enzymes which one of them is antioxidant GPx [18]. Thus, Se
is often called as an enzymatic component of GPx [19]. The main form
of Se is selenomethionine, commonly found in food [20]. Main sources
of Se in food are selenomethionine amino acid (in the form of cereals)
and selenocysteine (from animal products). Some plants such as beet
leaves, cabbage, and garlic contain a high level of Se, reaching up to 50%
in the form of selenate. Se can also be obtained from supplements in the
forms of selenate, selenite, selenomethionine, or other forms of Se [21].
Moreover, Se has a quite significant function for human’s health because
it is able to join into protein to be selenocysteine. Se effects have been
proven, ranging from antioxidant to anti-inflammatory effects [22].
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Various studies have proven that SE suppresses reactive oxygen species
formation by improving GPx activity [23]. Antioxidant SOD is more
influenced by copper and zinc micronutrients. Hence, the role of Se
against SOD enhancement still needs further research [24].

METHODS

This research is an experimental study using a post-test control group
design (Ethical Approval No:103/EA/KEPK/2018). The research was
conducted for 5 weeks utilizing male Wistar rats (Rattus norvegicus).
The research was divided into six groups with different treatments in
each group.

The first group was the negative control group where the experimental
animals did not undergo any intervention for 4 weeks. The second
group was the cigarette control group where the experimental animals
were given intervention of exposure to e-cigarette smoke for 4 weeks.
The third group was the Se control group where the experimental
animals were given intervention of peroral Se intake for 4 weeks. The
fourth group was treatment Group I where the experimental animals
were given exposure to e-cigarette smoke on the 1% week. Next, on
the second until the 5" week, they were given exposure to e-cigarette
smoke and peroral Se. The fifth group was treatment Group II, where
the experimental animals were given exposure to e-cigarette smoke
and peroral Se for 4 weeks. The sixth group was treatment Group III
where the experimental animals were given peroral Se in the 1 week,
next during the second until the 5" week they were given exposure to
e-cigarette smoke and peroral Se.

Mice

Male Wistar rats aged 2-3 months weighing 150-200 g were used as
animal models. The Wistar rats were never been subjects research and
did not have macroscopic abnormalities. The experimental animals are
adapted first for 5 days before giving intervention. The research was
conducted in the Laboratory of the Faculty of Medicine, Universitas
Airlangga.

Se

Se per oral used is an active form of selenomethionine. The
recommended dose for adults is 200 mcg/day. Using the conversion
table Laurence and Bacharach, calculation obtained was 3.6 mcg. Thus,
the dosage that can be given to male white rats of the Wistar strain is
3.6 mcg/day per each experimental animal.

E-cigarette

The solution of an e-cigarette used contains 6 mg of nicotine. The room
where exposure to e-cigarette smoke measures 50 cm x 40 cm x 20 cm
there is space a pipe will be passed which can expend e-cigarette smoke.
The exposure to e-cigarette smoke exposure is adjusted for the length of
time planned for the research.

Measurement of GPx level in the blood

GPx level in blood measured using an enzyme-linked immunosorbent
assay (ELISA) Kit, which can be applied in the quantitative in vitro
determination of Rat GPx1 concentration in serum, plasma, and other
biological fluids. The ELISA kit uses the competitive-ELISA method. The
kit had been coated with Rat GPx1 as a specific antibody. The rat GPx1
concentration in the sample was then determined by comparing the
sample result to the standard curve.

Measurement of SOD level in blood

SOD level in blood measured using an ELISA kit which can be applied
in the quantitative in vitro determination of rat SOD1 concentration
in serum, plasma, and other biological fluids. The ELISA kit uses the
competitive-ELISA method. The kit had been coated with rat SOD1 as a
specific antibody. The rat SOD 1 concentration in the sample was then
determined by comparing the sample OD to the standard curve.

Measurement of MDA level in blood
MDA levels in blood measured using thiobarbituric acid (TBA)
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reactive substance (TBARS) assay. Measurements were carried out
using the bioassay system based on the reaction of TBARS with TBA in
forming pink-colored compounds. The color intensity was measured
at 535 nm or with fluorescence intensity at 560 nm/585 nm which
was directly proportional to the concentration of TBARS in the
sample.

Statistika

The collected data will be statistically tested using SPSS version 20 to
analyze the difference and influence of Se on SOD levels, GPx, and MDA
in the blood in all groups.

RESULTS

SOD levels in blood as a result of exposure to e-cigarette smoke
Research results were obtained by comparing the levels of SOD in each
group. Based on Fig. 1, the average value and difference of levels of
SOD in each group can be known. The results showed that the cigarette
control group had the lowest average value reaching 2.29+0.12.
Meanwhile, in the Se control group, it had the highest average value
reaching 5.05+0.16. In the treatment groups, there was an increase in
the average value of SOD sequentially.

To fulfill the parametric test requirements, the research results were
subjected to a normality test (p>0.05) and homogeneity test (p=0.008).
Based on Table 1, Kruskal-Wallis test was conducted to know the
difference of SOD levels in the groups (p=0.000).

GPx levels in blood as a result of exposure to e-cigarette smoke
Research results were obtained by comparing levels of GPx in each
group. Based on Fig. 2, the average value and difference of levels of
GPx in each group can be known. The results showed that the cigarette
control group had the lowest average value reaching 85.6+8.96.
Meanwhile, in the Se control group, it had the highest average value
reaching 330.6£13.22. In the treatment groups, there was an increase
in the average value of GPx sequentially.

To fulfill the parametric test requirements, the research results were
subjected to normality test (p>0.05) and homogeneity test (p=0.385).
Based on Table 2, analysis of variance test was conducted to know the
difference of GPx levels in the groups (p=0.000).

Table 1: Kruskal-Wallis test for superoxide dismutase in each

group
Groups Definition Mean+SD p-value
I Negative control group 4.64+0.27 0.000
11 Cigarette control group 2.29+0.12
111 Selenium control group 5.05+0.16
v Treatment Group [ 3.00+0.04
\4 Treatment Group II 3.33+0.1
VI Treatment Group III 4.67+0.07
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Fig. 1: The mean value for superoxide dismutase in each group
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Fig. 3: The mean value for malondialdehyde in each group

MDA levels in blood as a result of exposure to e-cigarette smoke
Research results were obtained by comparing levels of MDA in each
group. Based on Fig. 3, the average value and difference of levels of
MDA in each group can be known. The results showed that the negative
control group had the lowest average value reaching 0.0144+0.0018.
Meanwhile, in the cigarette control group, it had the highest average
value reaching 0.2416+0.0174. In the treatment groups, there was an
decrease in the average value of MDA sequentially.

To fulfill the parametric test requirements, the research results were
subjected to normality test (p>0.05) and homogeneity test (p=0.000).
Based on Table 3, Kruskal-Wallis test was conducted to know the
difference of MDA levels in the groups (p=0.000).

DISCUSSION

E-cigarette smoke entering the airways will increase free radicals in
the body. The enhancement of free radicals can trigger an increase of
MDA as well as a decrease of the body’s enzymatic antioxidants in the
forms of SOD and GPx [25]. The free radicals are also actually needed
in the body because they play an important role in the body’s defense
system [26]. However, the imbalance between amount of free radicals
and antioxidants will cause the occurrence of cell damage [27,28].
Additional intake of selenium per oral is needed to stimulate antioxidant
increase in the body [29,30].

Administering Se in this research showed enhancement existence of SOD
and GPx. The group with the highest increase of antioxidants was the
Se control group. It was proven by higher enhancement of antioxidants
compared to the negative control groups. Meanwhile, the cigarette
control group had the lowest level of antioxidants. This was caused by
an increase of the amount of free radicals entering the airways because
of exposure to e-cigarette smoke. On the three treatment groups, there
was antioxidant enhancement gradually. The first treatment group had
a higher level of antioxidant due to the administration of Se done earlier
than exposure to e-cigarette smoke. As a result, the body’s enzymatic

Asian ] Pharm Clin Res, Vol 12, Issue 8, 2019, 265-268

Table 2: Analysis of variance test for glutathione peroxidase in

each group
Groups Definition Mean*SD p-value
I Negative control group 236.2+7.3 0.000
1l Cigarette control group 85.6+8.96
111 Selenium control group 330.6£13.22
v Treatment Group I 118.2+6.46
\% Treatment Group II 154.0+5.66
VI Treatment Group III 256.4+6.69

Table 3: Kruskal-Wallis test for malondialdehyde in each group

Groups Definition Mean*SD p-value
I Negative control group 0.0144+0.0018 0.000

11 Cigarette control group 0.2416+0.0174

111 Selenium control group 0.0204+0.0028

1\ Treatment Group I 0.2104+0.0051

\% Treatment Group II 0.1802+0.0043

VI Treatment Group III 0.1410+0.0032

antioxidants were still able to reduce the free radicals entering through
the airways. In the second treatment group, the administration of both
exposures to e-cigarette and Se was done at the same time. Therefore,
there was a decrease in the antioxidant level. The third treatment group
indicated the lowest level of antioxidants of all other treatment groups.
It happened because the free radicals had entered the airways earlier.
Hence, the antioxidant enhancement did not show any significant
increase.

Se is a supplement that plays an important role in human’s health.
The given Se intake is expected to be able to prevent the increase of
antioxidants SOD and GPx as well as provide with potential hope as a
therapy to prevent cell damage caused by exposure to e-cigarette [31].

CONCLUSION

Se is a micronutrient that can reduce free radicals due to exposure to
e-cigarette smoke through enhancement of antioxidant enzymes such
as SOD and GPx.
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