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Medical Devices for Drug Delivery, Advancements in Physiotherapeutic
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Asian Journal of Biochemical and Pharmaceutical Research
Molecular Docking Studies of Some Novel
Hybrid Molecules as Glucagon-Like
Peptide-1 Agonist
Ramita Banerje* and Subir Samanta
Department of Pharmaceutical Science & Technology, Birla Institute of Technology,
Mesra, Ranchi, Jharkhand – 835215, India
E-mail: banerjeeramita70@gmail.com, banerjeeramita70@gmail.com

Abstract: Molecular docking studies of 20 newly designed novel hybrid
molecules of Thiazolidine-2,4-dione (TZD) with different peptide(s) were
performed in Glucagon-Like Peptide–1 Receptor (GLP-1R) [PDB CODE:3C5T]
which is important in the pathophysiology of Type-2 Diabetes Mellitus. Molecular
Docking studies were performed using Glide 5.0 to analyze the binding mode
of designed hybrid molecules which stipulates that most of the molecules bind
well into the active site of 3C5T. TZD is an important heterocyclic ring system
having a wide range of pharmacological activities, antihyperglycaemic being
one of them. Amino acid like Proline, Alanine, Glycine, and Serine when present
in specific sequence in the polypeptide Exendin–4, derived from the saliva of
Heloderma suspectum, enhances its binding affinity for the GLP-1R as compared
to Glucagon-Like Peptide 1 (GLP1) itself and thus increases the potency of the
molecule. Hence, an effort has been made to form a hybrid molecule of the TZD
moiety with these amino acids. After analyzing the docking and scoring results the
molecule SSRB12 showed highest docking score of -7.238 with five hydrogen bond
interactions when compared to the internal ligand (10M) which showed docking
score of -7.665. Novel hybrids of TZD with peptide(s) have been conceptualized
for the first time and now efforts are being made to successfully synthesize and
study the compounds with best-predicted docking score. Therefore, the molecule
SSRB12 can be further evaluated through synthesizing and screening for it’s in
vitro and in vivo anti-diabetic activity specifically on the GLP1 receptor.
Keywords: Type 2 diabetes mellitus, Glucagon-Like Peptide – 1 agonist,
Thiazolidinedione

INTRODUCTION
Type 2 Diabetes mellitus is non-insulin dependent diabetes due to the body
isn’t able to use insulin and pancreas may make less and less insulin.[1] Type
AJBPR, Special Issue (2018), pp. 3–7
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– 2 Diabetes mellitus is characterized by insufficient utilization of insulin by
the body. Incretins are the gut hormone that enhances the glucose-dependent
insulin secretion in response to food.[4] Glucagon-like Peptide – 1 is a 30
amino acid peptide secreted in response to the oral ingestion of nutrients by
L – cell, primarily in the ileum and colon.[2,3] It exists in the two equipotent
forms GLP – 1 (7-36)-NH2 & GLP – 1 (7–37). It binds to Glucagon-like
peptide receptor (class B family of GPCRs). GLP-1 metabolized by the
enzyme depeptidyl peptidase – IV (DPP- IV).[5,6] Eng. J. et al. (1992) isolated
Exendin-4 (39-amino acid peptide) from the salivary secretions of the Gila
Monster (Heloderma suspectum); having 5 – 10 times greater activity than
GLP – 1 and 53% similarity with GLP – 1 in their amino acid sequence.[8]
Glucagon-like Peptide – 1 (GLP – 1)

Exendin – 4 (Ex- 4)

PSSGAPPPS sequence of Ex-4 is essential for binding to the GLP1 receptor and biological activity.[7,9] Amino acid like proline, alanine,
glycine, and serine when present in specific sequence in the peptide chain in
Ex – 4 enhances its binding affinity for the GLP – 1 receptor as compared to
GLP itself and thus increases the potency of the molecule. Thiazolidine-2,4dione (TZD) is an important heterocyclic ring system that exhibits a range of
pharmacological activities. Anti-hyperglycemic is the widely studied effect of
TZD derivatives that has also been extended to the development of clinically
used ‘glitazone’ drugs such as Rosiglitazone, Pioglitazone, Lobeglitazone, and
Troglitazone, etc. So an effort has been made to design some novel hybrid
analogs as GLP –1 agonists.
MATERIALS AND METHODS
Molecular docking study was performed for all designed hybrid compound (120) by Maestro 8.5 version (Schodinger Inc. USA Schrodinger LLC Newyork
2008) installed in a single system with 1 GB hard RAM 160 GB hard disk with
red hat Linux enterprise version 5 as the operating system.
Protein Structure Preparation
The X-ray crystallographic structure of GLP-1 receptor (PDB code: 3C5T –
2.1) complexes with 10M (decyl4-O-alpha-D-glucopyranosyl-1-thio-beta-Dglucopyranoside) retrieved from RCSB protein bank. Protein pre-process was
completed by the addition of polar hydrogen moiety and removal of a water
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molecule. Ionization and minimization were applied for correction and to get
the best fit model.
Ligand Structure Preparation
The designed hybrid compound of thiazolidinedione and amino acid used in
molecular docking study were prepared in Maestro 8.5 version with glide.
Geometrical optimization was done for liquid simulations_2005 (OPLS_2005)
force field.
Receptor Grid Generation & Calculation of Docking Score
The electrostatic and van der wall’s potential of binding pocket was assigned
through grid box with maximum 14E edge length around the active site of
internal ligand. Extra precision (XP) glide docking was applied. The docking
pose analysis was done through XP visualizer. The in-silico docking results
have analyzed not only glide score basis but in addition different possible
interactions of the glucagon-like peptide – 1 agonist with the Glucagon-Like
Peptide-1 receptor (PDB code – 3C5T)
RESULTS AND DISCUSSION
The internal ligand 10M (reference ligand) and designed hybrid compounds
were docked against Glucagon-like peptide – 1 protein (PDB 3C5T). The
docking score of the designed ligands was evaluated by comparing with
internal ligand 10M. Table 1 represented the binding affinity of the compound
towards receptor protein by docking score.
Table 1: Docking Score of Thiazolidinedione (TZD) and amino acid hybrid
analogues
Sl. No.

Name of Ligand

Chemical Name

1
2
3
4
5
6
7
8
9
10
11
12

SSRB1
SSRB2
SSRB3
SSRB4
SSRB5*
SSRB6
SSRB7
SSRB8
SSRB9
SSRB10
SSRB11
SSRB12*

TZD-PRO
TZD-SER
TZD-GLY
TZD-ALA
TZD-SER-PRO
TZD-PRO-SER
TZD-PRO-PRO
TZD-PRO-SER-SER
TZD-PRO-PRO-SER
TZD-SER-GLY-ALA
TZD-ALA-ALA
TZD-ALA-GLY

Glide score in XP mode
(PDB : 3C5T
–5.369
–5.658
–6.259
–6.873
–7.153
–5.349
–5.964
–4.359
–3.567
–3.861
–6.982
–7.238
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Sl. No.

Name of Ligand

Chemical Name

13
14
15
16
17
18
19
20
21

SSRB13
SSRB14
SSRB15
SSRB16
SSRB17
SSRB18
SSRB19
SSRB20
10 M
(STANDARD)

TZD-GLY-ALA
TZD-GLY-PRO
TZD-GLY-GLY
TZD-PRO-CH3
TZD-SER-CH3
TZD-ALA-CH3
TZD-GLY-CH3
TZD-ALA-C2H5
decyl4-O-alpha-Dglucopyranosyl-1-thiobeta-D-glucopyranoside

Glide score in XP mode
(PDB : 3C5T
–7.014
–6.982
–6.984
–6.894
–6.943
–7.082
–7.126
–7.047
–7.665

Fig. 1: Molecular model of SSRB5 in GLP-1 receptor(PDB3C5T). Active amino
acid residues are represented as sticks. RBSS12 represented as ball n stick model.
Black–carbon, Red–Oxygen, White–Hydrogen, Blue–Nitrogen. Five hydrogen bond
interaction with represented as red-yellow dotted lines.

Fig. 2: Molecular model of SSRB12 in GLP -1 receptor (PDB3C5T). Active amino
acid residues are represented as sticks. RBSS12 represented as ball n stick model.
Black-carbon, Red-Oxygen, White–Hydrogen, Blue–Nitrogen. Five hydrogen bond
interaction with represented as red-yellow dotted lines.
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Abstract: Docking of small molecules of a series of twenty two compounds
(SRS 1 to SRS 22) of substituted 3-(1H-benzo[d][1,2,3]triazol-1-yl)-Nphenylpropanamide derivatives into the binding site of non nucleoside inhibitory
binding pocket of reverse transcriptase enzyme of wild type as well as resistant
strains of HIV-1 virus with PDB ID; 1RT2 by using AUTODOCK version 4.2
(The Scripps Research Institute) to carry out a binding mode analysis of the
designedsubstituted 3-(1H-benzo[d][1,2,3]triazol-1-yl)-N-phenylpropanamide
derivatives.Here we present an interface between well known molecular graphics
system PyMOL and the molecular docking suites Autodock 4.2 to demonstrate
how the combination of docking and visualization can aid structure-based drug
design efforts. Docking scores are comparable to the standard TNK 651 for
compounds SRS 2, SRS 5, SRS 6, SRS 8, SRS 11, SRS 14, SRS 15,SRS 16, SRS
17, and SRS 21 exhibited the good docking scores and were found to be most
effective as compared to standard TNK 651.
Keywords: Benztriazole, Non-nucleoside reverse transcriptase inhibitors
(NNRTI’s), Autodock, PyMOL, HIV.

INTRODUCTION
AutoDock 4.2 version 1.5.6 is a suite of software for predicting the optimal
bound conformations of ligands to proteins[1, 2]. The initial applications of
AutoDock were in the analysis of binding modes and catalytic properties
of protein and nucleic acid complexes [3, 4], and a typical study would
include results from several dozen docking simulations. More recently,
however, enhancements in the performance of AutoDock combined with the
availability of high speed computers and clusters of computers has allowed
much larger experiments, where entire compound libraries are screened
AJBPR, Special Issue (2018), pp. 8–15
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against pharmaceutically-relevant targets [5]. In this report, we will describe
the methods that are available within AutoDock to perform virtual screening
experiments, and describe some of the successes in virtual screening with
AutoDock.
Over the last years the PyMOL molecular graphics system [6] has evolved
from being a powerful molecular viewer with exceptional 3D-capabilities into
a platform for several programs and applications which make use of PyMOL’s
versatile visualization properties. Through its multi-layer architecture and the
use of the powerful object-oriented scripting language Python at the top-level,
PyMOL is relatively easy to extend and customize without re-compiling the
source code. Extensions can either make use of the wizard-interface or the
plug in interface, the latter of which is the more commonly utilized. In the
field of molecular interactions there have been several (plug in)-extensions
developed that gain great popularity. The APBS plug in [7] is an interface to
the popular adaptive Poisson-Boltzmann solver [8] program and provides easy
access to electrostatics calculations and the visualization of potential energy
surfaces and charge densities on protein surfaces.
METHODS
Binding Site Definition
Autodock use rectangular boxes for the definition of the binding site. In the
plugin, the box center can by defined either by providing explicit coordinates
or, more user friendly, by defining a PyMOL selection (e.g. a reference ligand
tnk). The box center is then calculated from the mean coordinates of the atoms
from the PyMOL selection and the docking box displayed in the PyMOL
window. The size and the exact position of the box can also be adjusted to the
user’s demands. For visualization purposes the plugin furthermore allows to
chose between two display options and the color of the box frame. Binding
site definitions defined here can also be exported to input files for Autodock.
Setup and execution of docking runs Autodock need receptor and ligand
representations in a file format called pdbqt which is a modified protein data
bank [9] format containing atomic charges, atom type definitions and, for
ligands, topological information (rotatable bonds). These file preparations
are carried out by the plugin using scripts from the Autodock Tools package.
Ligands for subsequent docking runs can either be prepared one by one through
PyMOL selections or by specifying a directory containing a library of ligands
to be docked. After binding site definition and receptor and ligand preparation,
docking runs can be directly launched from PyMOL. Alternatively, run
input files can be written to start the docking runs from the command line.
Autodock allow for flexibility of predefined sidechains during docking. Here
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the plugin facilitates the selection of flexible sidechains. Sidechains within the
docking box can be visualized straightforwardly and PyMOL selections can be
translated into a flexible receptor definition (Fig. 1, Table 1).

Fig. 1. Substituted 3-(1H-benzo[d][1,2,3]triazol-1-yl)-Nphenylpropanamide derivatives
Table 1: List of docking score and binding site analysis of substituted
3-(1H-benzo[d] [1,2,3]triazol-1-yl)-N-phenylpropanamide derivatives along with
internal ligand tnk.
S.No.

R=

Dock Score (1RT2)

1.

H

-9.76

2.

ortho-CH3

-10.05

3.

meta-CH3

-9.98

4.

para-CH3

-9.42

IMAGES
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5.

ortho-chloro

0.1

6.

meta-chloro

-10.39

7.

para-chloro

-9.53

8.

2,4 di chloro

-10.15

9.

2,5 dichloro

-9.86

11
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10.

3,4 di chloro

-9.97

11.

2,4 dimethyl

-10.11

12.

2,5 dimethyl

-9.92

13.

3,4 dimethyl

-9.94

14.

ortho-NO2

-10.65

Molecular Docking Studies of Substituted Benztriazole Derivatives...

15.

meta-NO2

-10.44

16.

para-NO2

-10.17

17.

2,4-dinitro

-10.44

18.

p-Br

-9.76

19.

2,4,6-tri-Br

-10.83

13
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20.

orthoOCH3

-9.53

21.

meta-OCH3

-10.03

22.

para-OCH3

-9.39

23.

Tnk
(std.)

-11.69

ANALYSIS OF DOCKING RESULTS
Docking scores are comparable to the standard TNK 651 for compounds SRS
2, SRS 5, SRS 6, SRS 8, SRS 11, SRS 14, SRS 15,SRS 16, SRS 17, and SRS
21 exhibited the good docking scores and were found to be most effective as
compared to standard TNK 651.
Docking poses generated by the docking programs can be directly loaded
into PyMOL through the plugin. Poses for multiple ligands may be handled
simultaneously using an intuitive notebook layout. For each docking pose,
meta information containing the docking score is displayed in above table,
allowing direct analysis of configuration/score relationships. The docking
poses are ranked according to their docking scores and both the ranked list of
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docked ligands and their corresponding binding poses may be exported.
CONCLUSION
We present a novel plugin for the popular molecular graphics system
PyMOL which allows to perform docking studies using Autodock 4.2. The
plugin covers all functionalities for the entire workflow of adocking run plus
additional functionality to prepare, execute and analyze virtual screening tasks.
Since visual support is an important aspect of structure-based drug design, the
plugin is expected to enhance these efforts by allowing the combined use of
two widely used docking programs and PyMOL.
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Abstract: Objective: To standardize and study the presence of different
phytoconstituents in the flowers of Verbesina encelioides (Cav.) Benth. & Hook.
f. ex A. Gray belonging to family Asteraceae, a traditional medicinal herb.
Methods: Standardization parameters viz. macroscopical studies, foreign organic
matter, foaming index, swelling index, extractive value, physiochemical tests
etc. of the Verbesina encelioides (Cav.) Benth. & Hook. f. ex A. Gray flowers
were performed as per different parameters given under WHO guidelines. Results
and Discussion: The standardization parameters viz. the foreign organic matter
was 0.65% w/w, the foaming index was found to be less than 100, the swelling
index was 6.7ml/g, and the extractive value was calculated to be 3.11% w/w. The
morphological characters of the flowers showed tubular disk flowers, presence
of carpels, style, puduncle, stamens and hemispherical yellowish flower heads.
The methanol extract showed presence of saponins, fats, flavonoids and absence
of alkaloids and amino acids. Conclusion: No prior study was conducted for the
standardization of the flowers of the plant Verbesina encelioides. So, this is the
first time these standardization parameters are being reported on the flowers of the
plant V. encelioides. These standardization parameters were carried out to check
the presence of various constituents in it which would be helpful in further study
of the plant.
Keywords: Standardization, Verbesina encelioides, Phytoconstituents, Phytochemical tests, Macroscopical studies

INTRODUCTION
A tremendous increase in the use of herbal drugs has been observed during the
past few decades [1]. Herbs, are now being used in the treatment of various
AJBPR, Special Issue (2018), pp. 16–20
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chronic and acute conditions and several other diseases and ailments like
cardiovascular disease, depression, inflammation and in boosting immunity
[2]. With increased expansion and high usage of herbal medicines comes
major challenges encountered are diversity and policies for the production,
usage, quality and safety of herbal drugs [2, 3]. Therefore, WHO has a specific
set of standards which include all the parameters for evaluation of efficacy,
safety and quality of herbal materials to be used as drugs or medicines [4].
Pharmacognostical standardization is an important aid to validate quality
control measures of the plant and is a difficult task as it includes various factors
that affect the bioefficacy and therapeutic effect of the drug [4-7]. V. encelioides
is a drought tolerant plant and can sustain high temperatures. Different parts
of the plant have been reported for their antimicrobial, antitumor, antiviral,
anti-implantation and hypoglycaemic activities. V. encelioides has found its
use in folk remedies of cancer, gastric and intestinal disturbances, snakebites,
warts and other skin diseases [8]. Due to the high potential in the flowers of
the plant there was a need to standardize it. The largest genus of the subtribe
Verbesininae of the Asteraceae family is Verbesina. They are annual to
herbaceous perennials growing 150cm high and have bright yellow flowers
[9]. Native to the Southwestern United States, the Mexican Plateau and other
parts of Tropical America [10, 11]. The plant blooms in the months of April
to October [12]. V. encelioides is commonly known as golden crownbeard,
crownbeard, yellowtop, wild sunflower, griasolcito [13].
MATERIALS AND METHODS
Collection of the plant material: The flowers of the plant Verbesina
encelioides were collected in the month of September 2017 from the different
areas of Guru Jambheshwar University of Science & Technology, Hisar and a
voucher specimen was submitted in the department.
Preparation of the plant extract: The flowers of the plant were defatted with
petroleum ether 60º-80ºC, air dried for 2-3 hours and extracted with methanol
for 36 hours using soxhlet extraction method to obtain the dark green methanol
extract. The solvent was then evaporated in a rotary vacuum evaporator to get
the semi-solid, sticky extract [5, 14].
Physicochemical Parameters: Physicochemical parameters were studied
using the official methods described for quality control of herbal drugs. These
parameters include foreign organic matter, foaming index, swelling index,
water soluble extractive value (hot percolation and cold maceration), ash
values (total ash, acid insoluble ash, water soluble ash) [14], moisture content
(as determined gravimetrically) [15] and elemental analysis [5, 14, 16].
Phytochemical Screening: Standard procedures were followed to carry out
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the preliminary phytochemical screening of the methanol extract of the flowers
of V. encelioides [15, 17-18].
RESULTS AND DISCUSSION
Morphological Characters
Color: Fresh-yellow Dry-brown
Odor: Characteristic, unpleasant odor
Disks: Tubular disk flowers, yellow to green flower heads which are multiple
in number and hemispherical in shape
Reproductive parts: Presence of carpels and stamens
The results for physicochemical and phytochemical tests are shown in Table
1 and 2 respectively. The concentration of heavy metals such as Arsenic,
Mercury, Lead, Cobalt, Chromium, Magnesium and Potassium were found
to be 0.00ppm, 0.120ppm, 0.102ppm, 0.00ppm, 0.012ppm, 0.030ppm and
0.306ppm respectively.
CONCLUSION
Phytochemical screening of the flowers of Verbesina encelioides for secondary
metabolites revealed the presence of saponins, fats, phenols, flavonoids,
steroids, however, amino acids, proteins and alkaloids were absent. The results
obtained from this study would be a source of useful and reliable information
for further applications and research.
ACKNOWLEDGEMENT
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Table 1: Physicochemical Parameters
Physicochemical Parameters
Loss on Drying (mg)
Foreign Organic Matter (%w/w)
Foaming Index
Swelling Index (ml/g)
Water Soluble Extractive Value
i. Hot percolation (%w/w)
ii. Cold maceration (%w/w)
Ash Values
i. Total ash (%w/w)
ii. Acid insoluble ash (%w/w)
iii. Water soluble ash (%w/w)

Results
0.155
0.65
Less than 100
6.7
3.78
3.11
4.17
3.46
3.89
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Table 2: Phytochemical Screening tests
Sr. No.
Test Reagents
Methanol Extract
1.
Flavonoids
+
Lead acetate Test
+
Ferric chloride Test
2.
Saponins
Froth Test
+
Foam Test
+
Sulphuric acid Test
+
3.
Fats and Lipids
+
Spot Test
+
Sudan III Test
4.
Phenols
Lead acetate Test
+
Ferric chloride Test
+
5.
Alkaloids
Dragendroff’s Test
Mayer’s Test
Wagner’s Test
Hager’s Test
6.
Proteins and amino
acids
Millon’s Test
Biuret Test
Ninhydrin Test
+
Precipitation Test
7.
Steroids
Salkowski Test
+
Libermann Bruchard +
Test
Note: + indicates presence of the compound; – indicates absence of the compound
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Abstract: Metabolic disorder is characterized by the simultaneous occurrence
of the following medical conditions, obesity, hyperglycemia, hypertension or
dyslipidemia. Metabolic syndrome poses a public healthcare problem worldwide
owing to its increasing prevalence.A number of dietary studies have become the
cornerstone for the investigation of Metabolic syndrome because diet affects
whole-body metabolism and regulation through effects on hormones, glucose
metabolism, and lipid metabolism pathways. In this study we investigated the
effect high fat diet and high protein diet. A high-fat diet results in significant
(p≤0.001) increased body weight, BMI (body mass index) and WAT (white adipose
tissue)/BAT(brown adipose tissue) ratio with respect to high protein content diet
and control diet. High level of body weight, BMI, WAT and lipid content was
observed, which are characteristics of obesity. From the results it can be deduced
high-fat diet results in obesity which may cause metabolic disorder by aggravating
the inflammatory agents. Increased WAT/BAT ratio, lipid content supports the
increased chances of occurring of metabolic disorder.
Keywords: Metabolic diseases, High fat diet, WAT, BAT, BMI

INTRODUCTION
Metabolic disorder is characterized by the simultaneous occurrence of the
following medical conditions, obesity, hyperglycemia, hypertension or
dyslipidemia [1]. Metabolic syndrome poses a public healthcare problem
worldwide owing to its increasing prevalence. Worldwide prevalence of
metabolic syndrome ranges from 10 to 84% depending on age, gender,
race, ethnicity and definition of metabolic disorder. Approximately 20–25%
of world’s adult population is estimated to have metabolic disorder [2].
Numerous dietary approaches capable to induce metabolic disorder in animals
have been reported. A number of dietary studies have become the cornerstone
for the investigation of metabolic syndrome because diet affects whole-body
AJBPR, Special Issue (2018), pp. 21–25
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metabolism and regulation through effects on hormones, glucose metabolism,
and lipid metabolism pathways. It is now widely accepted that the treatment of
hypertension, obesity and dyslipidemia should be primarily based on weightloss diets and exercise programs to increase physical activity and to ameliorate
progress of the symptoms. [3]
Diet also has qualitative effects on adipose tissue. Long term changes in
the body weight involve a change in the amount of triacylglycerol (TAG) stored
in adipose tissue; there is very strong relationship between the body weight
and the body fat content. A number of dietary factors affect the conversion of
white fat to brown fat as well as the activation of brown fat to produce heat.
The intake of animal fat decreases thermogenesis (heat generation) compared
to consumption of vegetables oils [4]. Animals given lard do not generate as
much heat [5]. Insulin is crucial for the development of brown fat. There are
number of nutraceuticals that are documented to show beneficial effect on the
activation and production of brown fat [6].
MATERIALS AND METHODS
Animals
Mice of Swiss albino origin (20-25 g body weight) were used in the study.
Animals were issued from institutional animal house of Birla Institute of
Technology, Mesra. All animals were kept in polyacrylic cage and maintained
under standard conditions (room temperature 24±2ºC and humidity 60-65%
with 12:12 light: dark cycles). The animals were allowed to get acclimatized
to the laboratory condition for 7 days before the commencement of the
experiment. All experiments involving animals complies with ethical standards
of animal handling and approved by the institutional animal ethics committee
(BIT/PH/IAEC/15/2015).
Treatment
Mice of Swiss albino origin (20-25g body weight) were taken for the study.
The animals were adapted for 30 d to a high protein, high fat diet, and control
diet (Table 1). After an initial adaptation period of few days, the amount of
food ingested and the rate of body weight gain were similar for the two groups
of mice. On regular basis weight of mice are measured along with abdomen
index, thorax index and height were measured.
Estimation of In-vivo Parameter
Following parameter were estimated: Body weight, Body mass index (BMI),
Brown adipose tissue (BAT) weight, White adipose tissue (WAT) weight
Types of diet prepared are: Normal diet for control, High fat diet for high fat
group, High protein diet for high protein group
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Composition of Diet
Three different types of diet were prepared which was given to the mice –
Normal diet, High fat diet and High protein diet. Where normal diet was taken
as control diet group to compare with the High protein and High fat.
Table 1: Composition of Diet
Normal Diet
Maize flour
Gram flour
Wheat flour
Amul milk powder
Salt

High Fat
Fat-50%
Protein-20%
Cholesterol-0.1%
Vitamin-3%
Normal diet

High Protein
Protein-35%
Fat-20%
Carbohydrate-2.2%
Crude fiber and dietary fiber-11.2%
Normal diet

EFFECTS ON ANIMALS AFTER FEEDING FOR
PROLONGED PERIOD
Energy intake and body weight gain induced by the high fat diet. The effects
of both dietary obesity and a food deprivation period of 24 hours on fatty
acid composition of brown adipose tissue have been investigated. Long-time
exposure to a high calorie high-fat diet such as the cafeteria diet induced an
important tissue fatty acid accumulation, mainly for the major saturated and
monounsaturated fatty acids. High protein diet induces thermogenesis and rate
of body weight gain is slow than the High fat diet.
RESULTS & DISCUSSION
In this study we find that the body weight was 39.43±2.303 in fat fed mice
and 29.66±0.6712 in protein fed mice (Fig.1).Which is statistically calculated
and show significant difference in the body weight. A high-fat diet results
in increased body weight gain and over time a stable hyperglycemia be a
progressively increased hyperinsulinemia, indicating progressive worsening of
insulin resistance.[7] Another parameter which is calculated is adipose tissue
weight which shows that the brown adipose tissue weight is 0.2000±0.5033
and in white adipose tissue weight 0.7433±0.8838 in high fat diet- fed mice
and brown adipose tissue weight 0.3600±0.02517 and in white adipose tissue
weight 0.7500±0.06807 in high protein diet-fed mice. Which shows the
significant difference in the weight of brown adipose tissue of high fat diet fed
and high protein diet fed mice (Fig.2). This study also shows that by increasing
Brown adipose tissue (BAT) amount and activity can lead to increased energy
expenditure which will be helps in preventing and managing obesity by lipid
metabolism independent from the effect on body weight.[8] Body mass index
is higher in high fat diet-fed mice than the normal diet-fed mice and high
protein diet-fed mice. It shows the significant change in the body mass index
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Fig. 1: Body weight was found to
be 40.43±2.303 in fat fed mice and
29.66±0.6712 in protein fed mice and
control mice 24.87

Fig. 2: Weight of brown adipose tissue
and white adipose tissue

Fig. 3: Body mass index of different diet fed mice

of mice. High protein diet-fed mice shows significantly higher body mass
index than the normal diet fed mice (Fig. 3).
CONCLUSION
From this investigation it can be concluded that high-fat diet results in increased
body weight gain, BMI, WAT/BAT ratio. High level of body weight, BMI
and White adipose tissue are characteristics of obesity and may leads obesity
associated diseases like diabetes, cardiovascular diseases. High protein diet is
a thermogenic diet which induces the brown fat and useful in the treatment of
obesity and obesity associated diseases like diabetes, cardiovascular disease.
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Abstract: Skin is outer most layer of body and comes in contact with external
environment factors such as the air, solar radiation, other environmental pollutants,
or other mechanical and chemical insults, which are capable of inducing the
generation of free radicals as well as reactive oxygen species (ROS) of our
own metabolism. Aging occurred due to excessive exposure of the skin to the
ultraviolet irradiation is generally referred to as premature aging or photoaging
which results in hyperpigmentation of skin in the other form of aging. As with
growing age hormonal changes occurs in body like sex hormone production and
altered levels of female and male hormone, viz., estrogen and progesterone leads
to loss of skin fibers like collagen thereby leading to loss of natural elasticity
from the skin that aids to wrinkle formation. Literature revealed that Aloe vera,
Amla, Liquorice, Turmeric, Rosemary, Green tea, Carrot having antiaging and
antiwrinkle potential. Cucumber fruit is useful in skin problems like sunburn and
soften the skin texture. Papaya fruit helps to restore, rebuild damaged skin and act
as skin lightening agent. Thus present review compiles the information about the
various edible fruits which are can provide the antiaging and antiwrinkle potential.
Keyword: Antiaging, Antiwrinkle, Cucumber, Papaya, Liquorice, Turmeric

INTRODUCTION
Skin aging is a part of an ordinary human “aging mosaic” which becomes
manifest and follows different noticeable in different organs, tissues and
cells with time. The intrinsic and extrinsic factors that lead to degeneration
of skin both anatomically and physiological causes aging of skin. Factors
viz. disease, stress, exercise, injury, nutrition and some environmental factors
are the principle cause for such degeneration. Environmental factors cover
both extrinsic and intrinsic attributes. Environmental factors like exposure to
ultraviolet (UV) radiation, pollution, and severe physical stress and alcohol
intake, are the root cause for extrinsic aging. Extrinsic aging is generally
AJBPR, Special Issue (2018), pp. 26–30
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termed as premature aging or photo-aging. 80% of such aging is caused by
Ultraviolet radiations. Hyper pigmentation is the main etiology of extrinsic
aging. Leathery skin with deep furrows and wrinkles are the other recognizable
signs of the extrinsic skin aging [1-2]. Intrinsic skin aging is a kind of aging
which can’t be prevented, avoided, as intrinsic aging is depends on growing
age and other chronological order which have a great impact on skin as well
as other organs of the body in same way. [3]. As with growing age hormonal
changes occurs in body like sex hormone production[4], and altered levels
of female and male hormones, viz., estrogen and progesterone leads to loss
of skin fibers e.g. collagen thereby leading to loss of natural elasticity from
the skin that aids to wrinkle production [5]. Innumerable studies have been
conducted to know the chronological changes and molecular mechanisms
that leads to aging. Various researches have been conducted to figure out the
preventive measures against skin aging.
PHYSIOLOGY OF HUMAN SKIN
Skin is the upper most organ of human body, the dominant blockade for
pathogen entry and dehydration is given a general term to spell is ‘skin’. This
very blockade is made up of three rows of different layers commonly known as
epidermis, mesoderm and endoderm.Epidermis is the uppermost lining which
delves into mesoderm and finally the third layer is Endoderm. Epidermis is
made up of stratified keratinized squamous epithelium. Epidermal cells begin in
the germinative layer and undergo gradual change as they progress towards the
skin surface. Health epidermis results because of three synchronized processes
viz., (a) desquamation of the keratinized cells from the surface (b) valuable
keratinization of cells approaching the surface and (c) continual cell autopsy
in the inner most layers with newly formed cells being pushed upward to the
surface. Sebaceous glands, Hair follicles and Sweat glands are the essential
part of this very organ which aid in the protection process performed by this
organ. If one talks about elaborative view of epidermis, it mainly contains
keratinocytes and melanocytes, and these cells are the building blocks that
constitute the thin outer layer. Main bulk of this largest organ is instituted by
the deeper layer called dermis. Second layer is rough and elastic. It is made
up of connective tissue and the matrix contains collagen fibers interlaced with
elastic fibers. This layer support arteries, veins and fine capillaries, afferent and
efferent nerves and appendages by forming a relatively tough matrix within
its structure. It also consist some fibrous structure like collagen and elastin.
Collagen is amounted as 80% part of dermal part of human skin. These fibers
are originated from the mother cells fibroblasts which get arranged parallel to
the skin texture. High tensile strength is mainly the key function performed by
these fibers.
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MECHANISM OF PHOTOAGING
As ECM will degrade, certain enzymes like collagenase, hyaluronidase and
elastase perform their activity at an increased rate that directly cause skin
aging [6-7]. With growing age, collagen, elastin and hyaluronic acid starts
to decline thereby leading to thrashing the potency and flexibility and these
changes can finally be identified as the appearance of furrows on the skin. When
skin is exposed to too much environmental factors reactive oxygen species
are produced. Reactive Oxygen species are the stimuli that also stimulate
collagenase, elastase and hyaluronidase activity which in turn leads to skin
aging [8-9]. And several changes could be noticed in the skin like hypertrophic
features with deep wrinkles, leathery appearance, dark/light pigmentation,
sallowness, premalignant lesions, irregular dryness and lentigines skin.
Table 1: Herbs: Counter Therapeutic Plants for Skin Aging
Sr. Common Biological Source
No.
Name
1 Aloe vera Aloe barbadensis
(Liliaceae)
2 Amla
Phyllanthus
officinalis
(Euphorbiaceae)
3 Liquorice Glycyrhhiza glabra
(Leguminoceae)
4 Turmeric Curcuma longa
(Zingibreceae)
5 Rosemary Rosemarinus
officinalis
(Lamiaceae)
Sweet
Citrus sinensis
6 Orange
(Rutaceae)
Ginseng
Panax ginseng
7
(Araliaceae)

8

Green tea

9

Thyme

10 Soyabean

Chemical
Mechanism
Constituents
& Uses
Aloin A & B Antiwrinkle or
antiaging
Tannins &
Antioxidant &
gallic acid,
Antiaging
vitamin C.
Flavanoids,
Expectorant,
chalcons
flavouring agent
Curcumin,
Inhibited MMP-2
curcuminoids Expression
Rosemarinic Neutralize free
acid
Radicals
Vitamin c

Antioxidant

Camellia sinensis
(Rutaceae)
Thymus vulgaris
(Lamiaceae)

Ginsenosides Antiaging &
antiwrinkles Type-I
procollagen gene
and protein
expression
Catechin &
Antioxidant
epicatechin
Thymol,
Antiaging
borneol

Glycine max
(Fabaceae)

Hyalurinic
acid

Antiwrinkle, Inhibit
melanosome
phagocytosis
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Sr. Common Biological Source
No.
Name
11 Coriander Corinderum sativum
(Umbelliferae)
12 Carrot
Daucus carota
(Apiaceae)
13 Arjuna
Terminalia arjuna
(Apocynaceae)
14 Tulsi
Ocimum basilicum
(Lamiaceae)
Allium sativum
(Amarillidaceae)
16 Cucumber Curcumis sativum
(Cucurbitaceae)
15 Garlic

Chemical
Mechanism
Constituents
& Uses
Lenoleic acid Skin ageing
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Glycoprotein Collagen synthesis

[21]

Pentacyclic
triterpenoids
Oleanalic,
rosmarinic
acid, vit c.
Allicin

Collagen synthesis

[22]

Detoxifying agent &
skin healing

[23]

Antiwrinkle property [24]

Lenoleic acid Skin wrinkles &
& oleic acid sunburn

[25]

DISSCUSSION
In an ancient system of conventional medicine, various herbal extracts has
the power to decrease the manifestation of skin aging and boost the beauty of
the skin. Remedial plants have numerous phytoconstituents like polyphones,
tannins, alkaloids, saponins, carotenoids, terpinoids, etc. These various
constituents are responsible for the antioxidant property of the plants and can
be used in treating the signs of aging. Phenolic compounds have free radical
scavenging property and can suppress aging. The various skin care product that
contain natural constituents are rapidly immersed by the outermost layer of the
skin and are mainly hypo-allergic in character. Enzyme like hyaluronidase,
elastase, MMP is responsible for the skin aging.
CONCLUSION
Some plants or their extracts have the capability of inhibiting those enzymes
(elastase, hyaluronidase and collagenase) which play the major role in the skin
aging. In this review, we are studied about antiaging and antiwrinkle potential
of herbal plants.
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Abstract: The genus Alpinia, including more than 230 species, belongs to
family Zingiberaceae (Ginger family). Alpinia species are widely distributed in
China, East Indies, India and Polynesia. Alpinia galanga Linn.is a rhizomatous
plant opulent in essential oils and numerous other phytoconstituents such as 1, 8
cineole, α-pinene, β-pinene, galangin, limonene, bornyl acetate, terpinen-4-ol and
farnesyl acetate. The present research work is focussed on pharmacognostic and
phytochemical investigation of A. galanga. Physico- chemical constants, viz., ash
values, extractive values, swelling index, loss on drying, foaming index and crude
fibre content were determined. Also, pesticidal contamination was analysed using
gas chromatography-mass spectrocopy (GC-MS) technique. Total ash value was
found to be 4% w/w. The ash content in the test drug was not observed to be high
implying fewer amounts of organic compounds. Swelling index has been observed
as zero. However, preliminary phytochemical screening confirmed the presence of
saponins, proteins, carbohydrates, alkaloids, tannins and steroids. The bitterness
value was found to be 8.5. The water soluble, petroleum ether, hydroalcoholic
and alcohol soluble extractive values obtained by hot extraction technique was
found to be 13.4%w/w, 10%w/w, 8.4%w/w and 10.3%w/w respectively, which
was greater when compared with same solvents using cold extraction method.
Both crude fibre content and loss on drying has been found to be 10%w/w. GCMS analysis showed that pesticide residues including organophosphates and
organochlorides were within the permissible limits.
Keywords: Alpinia galanga, Antimicrobial, GC-MS, Genus Alpinia, Pharmacognostic.

INTRODUCTION
A. galanga Linn. is a herbaceous flowering plant (Zingiberaceae) possessing
variety of therapeutic actions inside its rhizomatous part. The rhizome is
used against rheumatism, bronchial catarrh, incontinence, fever, microbial
AJBPR, Special Issue (2018), pp. 31–35
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infections, as a flavouring agent in food materials, anti- flatulent and anti-itching
[1, 5, 8]. Fresh juice of A. galanga rhizomes is used for the management of
ringworm and seeds are used for indigestion, leanness, diarrhoea and vomiting.
The young shoots and flowers are used as vegetable and as a spice [3, 4]. A.
galanga is a vital component in many herbal preparations [2]. Essential oils
from fresh and dried rhizomes ensure antimicrobial activities against yeast,
bacteria, fungi [7]. The tubers of the plant is used as anti-asthma, carminative,
irritant action and diabetes mellitus [11]. For the first time, more than 115
volatiles of the essential oils from Indian greater galangal were recognized
[10]. Taxonomical classification of A. galanga is tabulated in Table 1. The
whole plant of A. galanga and its rhizome are shown in Figure 1 and 2.
Table 1: Taxonomical classification [22, 24]
1 Kingdom

Plantae

7

Class

Magnoliopsida

2 Sub Kingdom

Viridiplantae

8

Super Order

Lilianae

3 Infra kingdom

Streptophyta

9

Order

Zingiberales

4 Super Division Embryophyta

10 Family

Zingiberaceae

5 Division

Tracheophyta

11

Alpinia Roxb.

6 Sub Division

Spermatophytina 12 Species

Genus

galanga

Synonyms of A. galangal: Greater galangal, Galgant, Koshta Kulinjan,
Khulanjaana, Kulanjan, Arattai [21, 24].
Diarylheptanoids are the unique compounds recognised for its antiplatelet,
antioxidant, antiproliferative and antiemetic activities [6]. The antimelanogenic
properties of A. galanga and Curcuma aromatic extracts (3.8–30 μg/ml)
has been studied by evaluating tyrosinase messenger RNA(mRNA) levels,
tyrosinase activity and melanin content in human melanoma cells (G361)
exposed to Ultra Violet (UVA) [9].Antioxidant capacity and radioprotective
properties of the flavonoids kaempferide and galangin isolated from A.
galanga against radiation induced cellular Deoxyribonucleic acid(DNA)
damage [12]. Studies showed that inhibition of lipid peroxidation and antiinflammatory activity were maximum in the extract of A. galanga [13]. Crude
hexane extract of A. galanga rhizome and its chief active constituent 1’acetochavicol acetate were explored for their corrosion inhibition properties
[14]. The study has been done on A. galanga rhizome extract for determining

Fig. 1: A. galanga Linn.

Fig. 2: Rhizome of A. galanga
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its anti-estrogenic potential [15]. The methanolic extract of A. galanga was
exposed to column chromatography and eluted with ethyl acetate-methanol
(9:1) to produce galangoflavonoside [16].
Chemical constituents of A. galanga Linn.: The various chemical
constituents present in A. galanga are 1’acetoxychavicol acetate (galangal
acetate), galangin, limonene, 1, 8-cineole, α-bergamotene, β-bisabolene,
alpha-terpineol, α-pinene, camphor, β-pinene, alpha-fenchyl acetate and (E)methyl cinnamate. 1, 8-cineole identified as marker compound for Alpinia
species [16, 21].
MATERIAL AND METHODS
Collection and authentication of plant material: Collection of A. galanga
rhizomes was done from commercial source. Authentication of drug was
done from The National Institute of Science Communication and Information
Resources (NISCAIR), New Delhi, Voucher specimen no. NISCAIR/RHMD/
CONSULT/2017/3010-37.
Standardisation
Standardisation of drug is necessary for the assessment of quality, efficacy and
safety of the drug [17].
Physicochemical Parameters: Percentage of ash values, extractive values
and moisture content were performed according to WHO guidelines and
Indian Pharmacopoeia 2007 [23, 24, 25]
RESULTS AND DISCUSSION
Standardisation of drug was carried out for various parameters such as ash
values, loss on drying, crude fibre content, extractive value, foaming index,
Gas Chromatography- Mass Spectroscopy analysis (for pesticidal residue) and
phytochemical screening [23, 24]. Results are reported in Table 2.
Table 2
S.No.
1.

Parameters
Total ash
Water- soluble ash
Acid-insoluble ash
Sulphated ash

2.
3.
4.
5.
6.

Loss on drying
Crude fibre content
Swelling index
Foaming index
Bitterness value

Observations
4% w/w
0.2%w/w
0.0051%w/w
1.5%w/w
10%w/w
10%w/w
0
0.0065%w/w
8.5
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7.
Extractive value
Hydroalcoholic
Ethanolic
Petroleum Ether

Extractive values
Water
5%w/w
6.75%w/w
5.25%w/w

12.5%w/w
8.4% w/w
10.3%w/w
10%w/w

13.4%w/w

GC- MS Analysis (Figure 3) showed that the drug donot contain any
organophosphates and organochlorides contaminants and pesticidal residues.

Fig. 3: Chromatogram of GC- MS Analysis

Phytochemical screening of hydroalcoholic extract was carried out and
it has been observed that Alpinia galanga rhizomes contain carbohydrates,
alkaloids, glycosides, tannins, flavonoids, amino acids and proteins.
CONCLUSION
The various standardisation parameters estimated in the present study may help
for botanical identification and standardization of drug in crude form. Further,
the authentic plant material can be reconnoitred for its pharmacological and
phytochemical prospective on the basis of its phytochemistry.
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Abstract: Indian pear is known as Pyrus communis belonging to the family
Rosaceae. Pear is a significant Indian medicinal plant having many traditional
uses like as sedative, analgesic and as an antipyretic. Literature revealed that no
pharmacognostical and phytochemical evaluation of pear fruits has been carried
out. With this background, it becomes tremendously important to make an
effort towards standardization of P. communis. Microscopic studies and powder
microscopy of P. communis fruit revealed the presence of cork cell, fibers, stone
cells, sclereids and starch grains. Preliminary phytochemical analysis revealed that
presence of carbohydrates, amino acid, steroids, coumarin glycoside, flavonoids,
phenolic coumpounds, alkaloids and tannins. All the studies were performed
according to WHO guidelines, These studies would further help the authors to
investigate pharmacological evaluation of species.
Keywords: Pyrus communis, Macroscopy, Microscopy, Taxonomy, Phytochemistry, Atomic absorption spectrophotometer

INTRODUCTION
Pear is a dicotyledonous plant species of genus Pyrus belonging to Rosaceae
family [1]. Pear is commonly known as European pear, Bagu gosha and in
Sanskrit it is known as Amritphala. Pear is classified into three main categories
according to their origin and production. These are Japanese pear (P. pyrifolia),
Chinese pear (P. bretschneideri and Pyrus ussuriensis) and European pear (P.
communis) [2]. On the basis of the genus, it is of two types occidental (consist
of more than 20 species generally found in Asia Minor, Europe, Northern
Africa, Iran and Central Asia) and oriental pear consist of 12 to 15 species
scattered from the Tian-Shan, Hindu Kush mountains eastward to Japan [3].
In India, Pear is distributed in Punjab, Himachal Pradesh, Uttar Pradesh, Uttar
khand, Jammu-Kashmir and many other regions in India. It is a seasonal
fruit that may be consumed as fresh, pear jellies, jams, puree and juice [4].
Pear is medium sized tree, 10-17 m in height, 1-4 cm in diameter with an
AJBPR, Special Issue (2018), pp. 36–42
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elongated basal portion [5]. European pear contains buttery juicy texture with
rich aroma and flavor. Pear is a rich source of phenolic compounds. Arbutin
and chlorogenic acid are the major compounds found in the fruit of pear [6].
Pear is used in the treatment of cough [7], inflammation [8], diabetes [9] and
in microbial infection [10]. It may also be used as an analgesic, spasmolytic,
sedative and anti-pyretic [1]. Chorogenic acid is responsible for the antioxidant
property of the pear [11]. Arbutin is responsible for its antibiotic property [12].
Pear contains a significant amount of vitamin C, E and B whereas proteins and
fats are found in less amount [13].
Geographical Distribution
Pear is distributed in Punjab, Himachal Pradesh, Uttar Pradesh, Uttar khand,
Jammu-Kashmir and many other regions in India [4].
Phytoconstituents of P. communis: Phytoconstituents of P. communis are
reported in Table 1.
Table 1: Phytoconstituents of P. communis
Part

Constituents Present

References

Leaves

Arbutin, isoquercitrin, sorbitol, ursolic acid, kaempferol
3-O-β-D (6”-O-α-Lrhamnopyranosyl)-glucopyranoside,
quercetin 3-O-β-D-(6”-O-α-L-rhamnopyranosyl)glucopyranoside

[7]

Bark

Friedelin, epifriedelanol and beta-sitosterol

[14]

Root bark

Phloridzin

[15]

Flowers

Chlorogenic acid
Fatty acid

[16]

Stem bark

Triterpenoids

[4]

Fruit

Arbutin, isoquercitrin, sorbitol, ursolic acid, kaempferol
3-O-β-D (6”-O-αLrhamnopyranosyl)-glucopyranoside,
quercetin 3-O-β-D-(6”-O-α-L-rhamnopyranosyl)glucopyranoside, Vitamin A, Vitamin C, Vitamin E,
Vitamin B12, Vitamin B3, Vitamin B5,

[16]

MATERIALS AND METHODS
Plant Collection and Authentication
Fruit of Pyrus communis were collected from the local market of Rohtak,
Haryana, India and the same was authenticated by Dr. Sunita Garg, Head,
Raw Material Herbarium and Museum Division (RHMD) National Institute
of Science Communication and Information Resources (NISCAIR), as Pyrus
communis (L) under reference number NISCAIR/RHMD/Consult/ 2017/311160, Pusa Road, New Delhi.
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Reagents and Solvents
All the reagents, chemical and laboratory grade solvents were of analytical
grade (AR) purchased from Central drug house (CDH), New Delhi, Loba
chem.(LC), Mumbai, India.
Pharmacognostic Evaluation
Pharmacognostic evaluation gives valuable information regarding the
macroscopical, microscopical and physical characteristics of crude drugs [17].
Macroscopic Evaluation
Complete morphological studies were performed on the basis of their external
features. The purpose of the study was to establish detailed information for the
identification of fruits of P. communis species.
Microscopic Evaluation
The transverse section of fruits of skin of pear was cut using blade, Placed on
glass slide and mounted with (50%v/v) glycerin solution. Few drops of chloral
hydrate were added and glass slide was heated on hot plate in order to remove
pigments, cover the slide with cover slip and observed under microscope using
x10 eye piece and x10 or x 40 objective.
Powder microscopy: Sufficient amount of peel and pulp powder was taken
on a slide and mounted with the glycerin solution, phloroglucinol and with
HCl (1:1) solution simultaneously. Cover slip was placed on the section and
observed under the microscope using x10 eye piece and x10 or x 40 objective.
Physicochemical Parameters
Swelling index, ash values (total ash, water soluble ash, acid insoluble ash and
sulphated ash) and extractive values, foaming test, loss on drying, crude fiber
content were determined as per guidelines given in Indian Pharmacopeia [18].
Preparation of Extract
The dried peel and pulp of P. communis was finely powered (#80/120).The
powder of peel and pulp was separately defatted with petroleum ether by
triple maceration for 48 hours. The marc left behind from peel and pulp were
dried and successively extracted with ethyl acetate and 80% ethanol by triple
maceration. Using the same marc, aqueous extract was also prepared. The
final extract was concentrated and stored in desiccators for further use.
Qualitative Examination of Phytochemicals
All the extracts from peel and pulp of P. communis were tested for different
class of groups of phytochemicals using standard procedure [19-20].
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RESULTS AND DISCUSSION
Pharmacognostic Study
The pharmacognostical evaluation is the most important and consistent criterion
for recognition of herbal drugs. For authentication of the uniqueness, purity
and quality of the crude drug the pharmacognostic parameters are essential.
The complete pharmacognostical evaluation will give precious information
for the prospect investigation. P. communis L. showed characteristics of a
dicot plant.
Microscopic Evaluation
Different photographs were taken which shows cork cells, fibers, stone cells,
sclereids and starch grains. Fig. 1 Representative photomicrographs (x400)
of transverse sections of Peel of P. communis showing Cork in surface Fig. 2
Representative Photomicrographs (x400) of Transverse Sections Of Peel of
P. Communis Showing Stone cell. Fig. 3 Representative photomicrographs
(x100) of powder microscopy of Peel of P. communis showing Stone cell.
Fig. 4 Representative photomicrographs(x100) of powder microscopy of
Peel of P. communis showing fibers, starch grains. Fig. 5 Representative
photomicrographs (x100) of powder microscopy of Peel of P. communis
showing Sclereid. Fig. 6 Representative photomicrographs (x400) of powder
microscopy of Pulp of P. communis showing Stone cells.

Fig. 1

   Fig. 4

Fig. 2

          Fig. 5

Fig. 3

Fig. 6

Physicochemical Characters
The moisture content of dry powder of peel and pulp of fruit of P. communis L.
was 5% and 8.0 % which was found to be lower than that essential to sustain
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the augmentation of microbes to carry any change in the composition of the
drugs. Physicochemical parameters like ash value gives a suggestion about
inorganic material or earthy matter and other impurities present in the drug.
Extractive values are helpful for the identification of exhausted or adulterated
drugs. The results of physicochemical parameters of the powdered drug are
given in Table 2. Total ash value of crude powder of peel and pulp of fruit of
P. communis was 0.06, acid insoluble ash was 0.01 % and water soluble ash
was 0.03% for both peel and pulp. Low amount of ash value specify that the
inorganic substance and non physiological substance such as silica is less in
fruit of P. communis. Extractive yield of peel and pulp of fruit of P. communis
was highest in water (2.2%), (3.6%) followed and ethanol (3.8%), (3.2%).
The ethanol soluble extractive values were found maximum when compared
with water soluble extractives. This suggests the presence of more polar
components in the plant. The fruit was found to be source of carbohydrates,
amino acid, steroids, coumarin glycoside, flavonoids, phenolic compound,
alkaloids and tannins.
Table 2: Physico-Chemical Parameter of P. communis
Sr. No.
1
2
3
4
5
6
7
8
9
10

Physico-chemical Parameter
Total ash
Water soluble ash
Acid insoluble ash
Sulphated ash
Swelling index
Moisture content
Crude fiber content
Ethanol soluble extractive
Water soluble extractive
Foaming index

Peel (%w/w)
0.06
0.03
0.01
0.005
0
5
25
3.8
2.2
Less than 100

Pulp (%w/w)
0.06
0.03
0.01
0.005
0
8
10
3.2
3.6
Less than 100

Phytochemical screening of P. communis
Ethyl acetate and 80% Ethanolic extracts and aqueous extract of peel and pulp
of P. communis were dissolved in respective solvents and were testing for
the presence of different chemical groups of compounds. Results of phyto
chemical screening are reported in Table 3.
Table 3: Phyto Chemical Study 0f Various Extracts of P. communis
Classes of Phytoconstituent
Carbohydrates
Amino acid

Ethyl acetate Extract
Peel
Pulp
+
+
–
–

Ethanol Extract
Peel
Pulp
+
+
+
+

Aqueous Extract
Peel
Pulp
+
+
+
+

Pharmacognostic Evaluation of Indian Pear
Classes of Phytoconstituent
Steroids
Cardic glycoside
Coumarin
glycoside
Flavonoids
Phenolic
Coumpound
Alkaloids
Tannin

Ethyl acetate Extract
Peel
Pulp
+
–
–
–
+
+

41
Ethanol Extract
Peel
Pulp
+
+
–
–
+
+

Aqueous Extract
Peel
Pulp
+
+
–
–
+
+

+
+

+
+

+
+

+
+

+
+

+
+

–
+

–
+

+
+

+
+

+
+

+
+

CONCLUSION
So far there has been no report of pharmacognostic study of P. communis
fruit. The data generated from the present work on taxonomy, macroscopy
and microscopy, preliminary phytochemical screening and phytochemical
evaluation of the plant would help in correct identification of P. communis in
fresh as well as dried form of the fruit. The developed parameters can be used
as a standardization tool for P. communis fruit.
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Abstract: Docking of different structural hybrid Oxindole analogues against
known bimolecular receptor for renal cell cancer was performed. The receptor
selected was Cyclin-dependent kinase 2 having PDB code 3TI1 in complex with
Sunitinib. All computational studies were carried out using Autodock Tools (ADT)
1.5.6 and Autodock version 4.2.6. The standard Sunitinib, when docked into PDB
3TI1, showed dock score of -8.59.All Analogues showing better docking score
than standard. The highest docking score of -11.8 was shown by molecule SSSK15
in its series which was high as compared to standard Sunitinib.Oxindole and its
Analogues possess structural similarity with the drug (Sunitinib and Nintedanib)
which is widely used to treat cancer. Therefore, the molecule SSSK15 may show
efficacy towards renal cell cancer receptors through in vitro and in vivo studies.
Keywords: Computational prediction, Hybrid oxindole, CDK2 receptor

INTRODUCTION
Oxindole is an aromatic heterocyclic organic compound consisting of a sixmembered benzene ring fused to a five-membered nitrogen-containing ring. It
is a modified indoline with a substituted carbonyl at the second position of the
5-member indoline ring [1]. The chemistry of oxindoles is very interesting it is
reactive at four different positions, specifically the nitrogen atom 1, carbonyl
group 2, carbon atom 3, and the aromatic ring [2]. Oxindoles are credited to
have a wide range of applications and are reported to exhibit an extensive
range of biological effects which include the antiviral, anticancer, antifungal,
antibacterial, antiproliferative, anti-inflammatory antihypertensive and the
anticonvulsant activities. Oxindole derivatives are an attractive template for
the identification of potential anticancer agents [3]. In modern approach,
the multicomponent reactions are used to synthesize biologically important
AJBPR, Special Issue (2018), pp. 43–47

44

Asian Journal of Biochemical and Pharmaceutical Research

novel compounds. Hence to synthesize some oxindole analogues first of all
computational studies were performed.
Cancer is a major health encumbrance in both developed and
underdeveloped countries involving numerous spatiotemporal changes in cell
physiology [4]. According to the World Health Organization (WHO) report,
8.8 million people died of cancer globally in 2015. Generally, curing of cancer
is difficult because of the side effects of the drug in normal cells and makes
some other abnormalities in our body and also cancer drugs have to be cheaper
and more effective. Hence, developing the new therapeutic drugs for cancer
treatment is more important to improve the efficiency and efficacy of the drug
on the cancer cell.
MATERIAL AND METHODS
All the designed analogues were subjected to molecular docking studies using
the Autodock Tools (ADT) 1.5.6 and Autodock version 4.2.6 to investigate the
potential binding mode of inhibitors [5-8]. A 3TI1 receptor which is Cyclindependent kinase 2 has extracted from protein data bank [9].
Protein Preparation: The crystal structure of cancer receptor was retrieved
from RCSB Protein Data Bank. The optimization of hydrogen bond and
restorative energy minimization steps were applied to correct the geometry of
the receptors by Auto grid Generation.
Ligand preparation: In the present work, fifteen compounds have been
screened for anticancer activity using molecular docking technique. The
molecules were built using Chem Draw Professional 15.0 and converted to
3D structure from the 2D structure using the same software. Chem Draw
Professional 15.0 is a robust collection of tools designed to prepare high
quality, an all-atom 3D structure for large numbers of drug-like molecules.
The resulting structures are saved in .pdb format.
Molecular docking studies: To gain more insight into the binding interaction
of the synthetic analogues (SSSK1-SSSK15), we herein performed the
molecular docking studies. In this study, the X-ray crystal structure 3TI1of
resolution 1.99Å was used to study the further interaction binding mode.
RESULTS AND DISCUSSION
The docked ligand conformations were analyzed in terms of energy, hydrogen
bonding, and other interaction between ligand and receptor protein 3TI1
[Table 1]. Detailed analysis of the ligand-receptor interactions was carried
out, and the final coordinates of the ligand and receptor were saved as a .png
file. From the docking scores, the free energy of binding of all compounds
was calculated along with the study of interactions. Standard sunitinib shows
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the binding energy of -8.59 with one hydrogen bond interacting with GLN-85
amino acid residue only (Fig.3). Among all compounds docked compounds,
Table 1: Results of molecular docking of oxindole analogues with the
CDK2 receptor (PDB ID: 3TI1)
Interaction
Substitution Substitution
(-R2)
(-R1)
STANDARD Sunitinib (Fig.2)
2-atom in H-bond
SSSK1
-H
-H
3-atom in H-bond,2 π-π
bond
SSSK2
-H
-Cl
2-atom in H-bond,2 π-π
bond
SSSK3
-H
-Br
2-atom in H-bond,2 π-π
bond
SSSK4
-H
-F
2-atom in H-bond,2 π-π
bond
2-atom in H-bond
SSSK5
-H
-NO2
SSSK6
-Cl
-H
2-atom in H-bond
SSSK7
-Cl
-Cl
2-atom in H-bond,2 π-π
bond
SSSK8
-Cl
-Br
2-atom in H-bond,1 π-π
bond,1 π-cation bond
SSSK9
-Cl
-F
2-atom in H-bond
SSSK10
-Cl
-NO2
2-atom in H-bond,1 π-π
bond,1 π- cation bond
SSSK11
-Br
-H
2-atom in H-bond
SSSK12
-Br
-Cl
2-atom in H-bond,1 π-π
bond,1 π- cation bond
SSSK13
-Br
-Br
2-atom in H-bond,1 π-π
bond,1 π- cation bond
SSSK14
-Br
-F
2-atom in H-bond
SSSK15
-Br
-NO2
2-atom in H-bond,1 π-π
bond,1 π - cation bond
Ligand

Fig. 1: Oxindoles Analogues

Dock
Score
-8.59
9.93
-10.34
-10.39
-10.03
-10.1
-9.86
-10.26
-10.91
-10.15
-11.62
-10.37
-10.89
-11.09
-10.28
-11.8

Fig. 2: Sunitinib (Standard)
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Fig. 3: Interaction of standard
(Sunitinib) with 3TI1 receptor

Fig. 4: Interaction of SSSK15 molecule
with 3TI1 receptor

molecule SSSK15, and SSSK10 showed highest binding energy as well as
interactions with the residual amino acids. Compound SSSK15 binds with an
energy of -11.8 kcal/mol. This compound exactly fits in the binding site of
the 3TI1 receptor and interacts with amino acids, namely, HIS-84, LYS-89,
PHE-82, ILE-10, LEU-83 which results in two hydrogen bond, 1 pi-pi and one
pi-cation interaction with the 3TI1 receptor (Fig.4).
CONCLUSION
Oxindole and its Analogs possess structural similarity with the drug (Sunitinib
and Nintedanib) which is widely used to treat cancer.The standard Sunitinib,
when docked into PDB 3TI1, showed dock score of -8.59.All Analogues
showing better interaction with the receptor than standard. The highest docking
score of -11.8 was shown by molecule SSSK15 in its series which was high as
compared to standard Sunitinib.
Therefore, the molecule SSSK15 may show efficacy towards renal cell
cancer receptors through in vitro and in vivo studies. This confirmed the wet
lab validation through synthesis of oxindole analogues as cyclin-dependent
kinases 2 (cdk2) inhibitors.
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Abstract: The essential oil of the marigold (Tagetes erecta L) flower petals was
obtained from the local flower market, Moradabad, U.P. Theses flower petals were
hydro distilled in a Clevenger apparatus to obtain the yellow coloured essential
oil. The oil yield was 0.1% (w/w). This oil was collected and dried in a desiccator
over calcium chloride. The dried oil was injected to a GC-MS. The results of
GC-MS analysis revealed the presence of 27 chemical constituents in M-1 variety
and 27 constituents in M-2 variety including monoterpenes, sesquiterpenes and
triterpenes. Amongst all chemical constituents in M-1 variety Caryophyllene
(56.79) was found in highest proportion followed by 1, 6-Cyclodecadiene,
1-methyl-5-methylene-8-(10.11) and in M-2 variety Caryophyllene (57.69)
was found in highest proportion followed by 1, 6-Cyclodecadeine, 1-methyl-5methylene-8-(9.19). The presence of such a variety of phytoconstituents might
have attributed to the medicinal characterstics of this plant.
Keywords: Marigold, GC-MS, Tagetes erecta L, Caryophyllene

INTRODUCTION
About 75-80% of the word populace, mainly developed countries, relies
upon home adult or herbal medicine for major health care as they are safer
and have better suitability and compatibility with the human body. [1] The
active principles of many drugs found in plants are secondary metabolites.
The reason for choosing herbs as antibacterial sources is the development of
a drug resistance in human pathogens against commonly used antibiotics. [2]
Tagetes (Asteraceae) is a medicinal and ornamental plant. It is used for its
nematocide, cosmetic and medicinal properties.The infusion of the plant has
been used against rheumatism, cold and bronchitis, juice of leaves for earache, leaves, etc. Its florets have been used for the treatment of eye diseases
and ulcers and an extract of the roots credited as laxative. [3] According to the
AJBPR, Special Issue (2018), pp. 48–51
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literature, many Tagetes species have been investigated and found to contain
terpenoids, thiophenes, flavonoids, carotenoids, phenolic compounds etc. This
genus has been investigated for various biological activities viz. antimicrobial,
antiplasmodial, insecticidal etc. [5]
MATERIALS AND METHODS
Collection of sample material: The two fresh varieties of tagetes were
procured from the local flower vendor of Moradabad, named as M-1 and M-2.
Extraction: The fresh marigold flowers were separated from its leaves and
petals, and collected the main part. About (1 kg) of sample were placed in round
bottom flask capacity (1000 ml) with water and small amount of glycerine. The
volatile oil was extracted by hydro-distillation using a Clevenger apparatus.
The flask containing mixture was heated for 5-6 hours. The vapours of oil
along with water were produced, condensed and finally separated through
Clevenger apparatus. The oil was collected and stored in container.[4]
Physico-chemical evaluation: The extract was evaluated for Ash values (Acid
insoluble ash, Water soluble ash), Water soluble extractive value, Moisture
content.
GC-MS Analysis: The GC-MS analysis of volatile oil of marigold was
recorded on a THERMO GC model (TRACE 1300): THERMO MS model
(TSQ 8000-triple quadrapol) operating in electron impact model (EI, 70eV).
A TG-5 MS column (30 m × 0.25 mm × 0.25µm) was used. The temperature
program was 60°C hold for 2 minutes and raised to 280°C at the rate of 15°C/
minute and holds it for 14 minutes. Injector temperature was 250°C. The
flow rate of the carrier gas (helium) was 1 ml/min. One µl of the solution
was injected. The compounds were indentified comparing their mass spectral
fragmentations with standard reference spectra from the AMDIS 2.64 software
(NIST database).[6]
RESULTS AND DISCUSSION
Organoleptic Evaluation
This included the determination of morphological characters such as size,
shape, colour and odour of the drug. The results are given below in Table 1.
Physical Evaluation
Some of the important physico-chemical parameters such as moisture content,
total ash value, water soluble ash value, acid insloluble ash value and extractive
value were determined and the results of such each parameter are shown in
Table 2.
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Table 1: Organoleptic characters of Tagetes erecta L
S. No.
1.
2.
3.
4.

Characters
Colour
Taste
Odour
Shape

M-1
Yellow and light orange
Spicier
Strong
Globe-shaped, tall & erect

M-2
Dark red-yellow
Tarragon like
Pungent
Smaller and globular

Table 2: Physico-chemical properties of Tagetes erecta L
S. No.
1.
2.
3.
4.
5.

Parameters
Ash value
Acid insloluble ash
Water soluble ash value
Water extractive value
Moisture content

Percentage (M-1)
17.66%
4.59%
2.78%
4.4%
2.62%

Percentage (M-2)
16.70%
4.33%
3%
4.8%
3.74%

Table 3: GC-MS Interpretation of two highest % of volatile oil in M-1 variety
S.No.

RT

Name of Compounds

Molecular
Formula

Molecular
Weight

Peak
Area %

1.

10.954 Caaryophllene

C15H24

204

56.79

2.

12.944 1, 6-Cyclodecadiene,
1-methyl-5-methylene-8-

C15H24

204

10.11

Table 4: GC-MS Interpretation of two highest % of volatile oil in M-2 variety
S. No.
1.
2.

RT

Name of Compounds

10.952 Caryophyllene
11.945 1, 6-Cyclodecadeine,
1-methyl-5-methylene-8-

Molecular
Formula
C15H24
C15H24

Molecular
Weight
204
204

Peak
Area %
57.69
9.19

GC-MS Evaluation
The Interpretation of two highest % of volatile oil in M-1 variety is shown in
Table 3.
The Interpretation of two highest % of volatile oil in M-2 variety is shown
in Table 4.
CONCLUSION
The prime objective of current project work was to evaluate physicochemical properties of two varieties of tagetes and isolated volatile oil (using
Clevenger apparatus) followed by GC-MS studies. The results of GC-MS
analysis revealed the presence of 27 chemical constituents in M-1 variety and
27 constituents in M-2 variety including monoterpenes, sesquiterpenes and
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triterpenes. Amongst all chemical constituents in M-1 variety Caryophyllene
(56.79) was found in highest proportion followed by 1, 6-Cyclodecadiene,
1-methyl-5-methylene-8- (10.11) and in M-2 variety Caryophyllene (57.69)
was found in highest proportion followed by 1, 6-Cyclodecadeine, 1-methyl5-methylene-8- (9.19). The presence of such a variety of phytoconstituents
might have attributed to the medicinal characterstics of this plant.
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Abstract: A number of 3, 4, 5-trihydroxy benzoic acid (gallic acid) derivatives
were synthesized and screened for urease inhibition potency. All newly synthesized
derivatives were characterized by IR, 1H NMR spectroscopic techniques.
Synthesized derivatives were evaluated for Urease inhibition against jack bean
urease by using indophenols method. Results revealed that compound 7 and 13
were found to be most active urease inhibitors with IC50 values of 34.12 µg/ml
and 34.75 µg/ml comparable to standard thiourea (IC50: 33.50 µg/ml). Hence 3,
4, 5-trihydroxy benzoic acid derivatives were prepared exhibits significant urease
inhibition activity.
Keywords: Gallic acid, Synthesis, Urease inhibition.

INTRODUCTION
Urease (EC 3.5.1.5) is a nickel containing metalloenzyme of
high
molecular weight [11] belonging to the superfamily of
amidohydrolases and phosphotriesterases [16]. Urease was the first
crystallized enzymatic protein [12] which is found in many bacteria [11]
fungi, [15] algae, plants [1] and some invertibrates [17] as well as in soil,
as a soil enzyme. It is widely distributed in soil, water, human and animal
body [11].
Urease catalyzes the hydrolysis of urea ~1015 times superior than the rate
of uncatalyzed reaction [4] in which it produces ammonia and carbonic acid
causing a pH increase of its environment [8]. Excess production of
ammonia via urea hydrolysis, may be noxious for human tissues [3,5] and
causes many serious disorders/diseases which include urinary stones
occurrence and catheters blocking, pyelonephritis, ammonia and hepatic
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encephalopathy, hepatic coma [7], rheumatoid arthritis or atherosclerosis [18],
as well as cardiovascular disease [9]. Helicobacter pylori get benefits of the
increase in pH to stay alive in the acidic environment of the host’s stomach, as
a result causes stomach ulcers, after a while leading to cancer [13,14].
From a very long time natural products are used as a source of medicines
[2]. Amongst wide range of natural products phenolic acids are compounds of
huge importance having broad range of biological activities [19]. Among all
the phenolic acid contents gallic acid is a compound of great interest as it
possesses various biological activities like antioxidant [10], antimicrobial
[21], anti-inflammatory [23], antitumour [6], antidiabetic [20] and
antiangiogenic potency [24].
MATERIALS AND METHODS
General Procedure for Synthesis of 3, 4, 5-Trihydroxy Benzoyl Chloride
(2) (Scheme 1)
Thionyl chloride (0.6 mol) was gently added to 3, 4, 5-trihydroxy benzoic acid
(1) (0.35 mol) in a round bottom flask.The reaction mixture was stirred for
four hours by magnetic stirring, after addition of thionyl chloride. After
stirring, mixture was heated to 80 °C for 1 hour in a water bath. Reaction end
point was determined using thin layer chromatography. On reaction
completion, solid mass obtained as intermediate 3, 4, 5-trihydroxy benzoyl
chloride (2).
General Procedure for the Synthesis of Esters (1-19) (Scheme 1)
In ether (50ml) a solution of different alcohols (Table 1) was added to a
solution of 3, 4, 5-trihydroxybenzoyl chloride (2) (0.05 mol, synthesized in
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previous step in 50 mL ether). The mixture was heated on a water bath until no
further evolution of hydrogen chloride was observed. The mixture was cooled
to room temperature and evaporation of solvent yielded the crude ester which
was purified by recrystallization with alcohol.
Scheme 1: Synthesis of 3, 4, 5-Trihydroxy Benzoic Acid Derivatives
Table 1: Arrangement of substituents used for targeted compounds
Compd.

R

Compd.

E-1

E-11

E-2

E-12

E-3

E-13

E-4

E-14

E-5

E-15

E-6

E-16

E-7

E-17

E-8

E-18

E-9

E-19

E-10

R
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RESULT AND DISCUSSION
Physicochemical and Spectral Characteristics of
Synthesized Compounds
Table 2: Physiochemical characteristics of synthesized derivatives (1-19)
Compound
E-1
E-2
E-3
E-4
E-5
E-6
E-7
E-8
E-9
E-10
E-11
E-12
E-13
E-14
E-15
E-16
E-17
E-18
E-19
*

Mol.
Formula
C13H9NO7
C11H14O6
C17H11NO6
C25H42O5
C13H10O7
C23H38O5
C11H14O6
C13H9NO7
C13H18O10
C17H12O5
C14H12O5
C10H12O5
C11H14O5
C13H10O6
C13H11NO5
C17H12O5
C11H14O5
C12H16O5
C13H10O5

Mol. Wt.

M.P. (0C)

Rf Value

% Yield

291.21
242.23
325.27
422.6
278.21
394.54
242.23
291.21
334.28
296.27
260.24
212.2
226.23
262.05
261.23
296.27
226.23
240.25
246.22

368-370
353-355
349-351
320-323
375-377
362-364
388-390
331-333
390-392
393-395
344-346
332-334
328-330
374-376
388-390
383-385
343-345
340-342
392-394

0.71
0.68
0.77
0.69
0.61
0.63
0.73
0.70
0.81
0.66
0.69
0.74
0.71
0.63
0.76
0.64
0.72
0.73
0.69

68
74
71
58
57
61
78
63
61
67
72
81
77
59
62
64
70
73
68

TLC Mobile phase:-Hexane: Ethyl acetate: Glacial acetic acid (5:4:1)

Spectral Data of Active Compounds
3-Hydroxybutyl-3, 4, 5-trihydroxybenzoate (E-7)
IR (ATR) cm-1: 3398 (O-H str., Ar-OH), 2932 (C-H str., Ar-CH), 1466 (C=C
skeletal str., Ar), 1628 (C=O, ester), 1157 (C-O str, ester), 1H NMR (DMSO,
δppm): 6.92 (s, 2H, Ar-H), 5.37 (s, 3H, Ar-OH), 1.94 (s, 1H, Al-OH), 1.24 (s, 3H,
Al-CH3).
Sec-Butyl-3, 4, 5-trihydroxybenzoate (E-13)
IR (ATR) cm-1: 3396 (O-H str., Ar-OH), 1633 (C=C skeletal str., Ar), 1705 (C=O,
ester), 1148 (C-O str, ester) 1H NMR (DMSO, δppm): 6.85 (s, 2H, Ar-H), 6.01 (s,
3H, Ar-OH), 1.87-2.89 (m, 3H, Al-CH2), 0.96-1.37 (m, 6H, Al-CH3).
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In vitro Evaluation of urease Inhibitory Activity
The in vitro urease inhibitory potency of all newly synthesized derivatives (119) was carried out according to Tanaka et al., 2003 [22] by indophenols
method using jack bean urease and thiourea as standard inhibitor and results
are specified in Table 3. The compounds 7 and 13 were found to have maximum
urease enzyme inhibition potential among all the synthesized compounds
having IC50 value of 34.12µg/ml and 34.75µg/ml respectively and may be
taken as lead compound for the development of novel urease inhibitor agents.
The IC50 value of the standard drug (thiourea) was found to be 33.50µg/ml.
Table 3: Urease inhibition activity of newly synthesized 3, 4,
5-trihydroxy benzoic acid derivatives

Compound
E-1
E-2
E-3
E-4
E-5
E-6
E-7
E-8
E-9
E-10
E-11
E-12
E-13
E-14
E-15
E-16
E-17
E-18
E-19
Thiourea

25 (µg/ml)
47.15
44.77
48.12
46.43
44.98
37.31
45.98
40.01
45.42
43.11
45.03
46.01
47.23
45.88
44.87
43.89
46.24
41.34
46.64
48.01

Inhibition (%)
50 (µg/ml) 75 (µg/ml)
54.05
63.07
53.09
60.33
53.09
61.34
54.99
63.67
53.09
64.76
52.07
65.04
57.43
65.42
50.54
59.43
55.73
63.44
51.67
60.32
52.78
63.61
54.37
63.56
54.05
64.67
52.34
62.66
57.66
64.08
54.37
63.55
53.84
61.16
50.33
58.90
52.66
65.09
54.33
61.89

100 (µg/ml)
71.03
69.04
69.75
74.03
73.01
77.02
76.01
77.67
72.51
68.45
71.05
71.09
71.91
77.12
73.05
72.03
69.82
76.34
75.11
70.03

IC50
(µg/ml)
35.21
41.26
35.25
35.83
39.23
47.66
34.12
48.71
36.51
45.11
39.79
36.60
34.75
40.32
35.74
39.96
37.66
48.18
37.67
33.50
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Abstract: Introduction: Polymers used in the formulation of Gastro Retentive
Drugs Delivery Systems (GRDDS) can be categorised on various basis but based
on their origin they can be classed in to following types: (1) Natural Polymers:
Natural polymers can be obtained from plant, animal and microbial sources some
of them. They are either protein based or are polysaccharides in nature such as
chitosan, pectins, alginates, etc. (2) Synthetic Polymers: Synthetic polymers are
biodegradable and non-biodegradable in nature such as ethyl cellulose, hydroxyl
propyl methyl cellulose, polyphosphate, polyphospsphazenes, etc.
Present Status: Natural polymers are still the preferred one over the synthetic
owing to various advantages such as biocompatibility, biodegradable, non-toxic,
non-inflammatory, easily available etc. Natural polymers are still the first choice
for formulation scientists and presently more focus is given to various plant and
other natural sources to obtain a specific polymer having less contamination
and with the highest purity. Due to the various disadvantages associated with
natural polymers like microbial contamination, potential impurities, heavy metal
contamination etc. the synthetic polymers are nowadays used in the development
of GRDDS. Synthetic polymers offer solution to various shortcomings of natural
polymers such as purity, free from microbial contamination, predefined release
pattern of embodied drug etc. However the potential disadvantage related to such
polymers is that most of them are non-biodegradable.
Future Prospects and Conclusion: Scientists are still developing useful synthetic
polymers either by modifying the structure of the existing ones or via chemical
synthesis. They are also working on obtaining natural polymers from various
natural sources which are still to be explored.
Keywords: Polymers, GRDDS, Natural, Synthetic, Biodegradable.
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BACKGROUND
Since last 25 years scientific community is focussed on developing alternate
drug delivery system to improve the existing ones. Gastro-retentive drug
delivery systems (GRDDS)are one of the promising systemswhich have
shown the potential for releasing the drug in the gastro intestinal tract at a
predefined rate.
An ideal drug delivery system must possess the following characteristics:
1. Reducing the frequency of dosing during the total course of treatment.
2. Releasing the drug at desired site or site of action for optimal
therapeutic effect.
The main challenge in developing an oral controlled-release drug delivery
system is sustaining the drug release and maintaining the dosage form in
the gastrointestinal tract (GIT) for an extended period of time. The major
limitation of most currently-available oral drug delivery systems is a fast
gastric-emptying time. Therefore, the past few decades have seen an increased
interest in gastric drug retention [1, 2].
INTRODUCTION
Present Status
In present times advancement has lead to a better gastro-retention by evolving
floating and bioadhesive/mucoadhesive drug delivery systems as they are
developed keeping in mind the role physiological environment. Formulation
techniques to design singe unit and multiple-unit floating systems for gastric
retention have been updated either by changing the formulation parameters
or using various gastro-retentive polymers. Amongst the various methods
available, floating drug delivery and gastro-retentive drug delivery systems
are promising dosage forms in gastro retention with comparatively few
limitations, which has emerged as one of the potential drug delivery systems
[3]. The major disadvantage related to floating system is high level of fluids
in the stomach which is a prerequisite for the system to float. As soon as the
stomach empties, dosage form reaches to the pylorus, the dosage form is no
longer in floating condition and its objective to release the drug in the stomach
is not achieved. Thus, bioadhesive/floating drug delivery systems are suffering
from the effect of mucous turnover. The mucous secreted by the mucosa of
stomach wall may remove the dosage form from the wall of the stomach
which gets removed from the stomach along with its contents. This obstacle
can be removed by making the floating system which may eventually adhere
to the mucous lining of the stomach wall [4]. So, floating and mucoadhesive
drug delivery systemsmay lead to enhanced gastric residence time for drugs
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over normal floating systems. The floating and mucoadhesive drug delivery
systems can be manufactured by incorporating bioadhesive polymers to
normal floating drug delivery system. Floating mucoadhesive systems can
persist in the stomach for several hours and hence considerably prolong the
gastric residence time of drugs. As a result of extended gastric retention the
delivery system in the stomach better bioavailability is achieved. This system
can also be used for delivery of drug to the upper gastric tract. Floating and
mucoadhesive delivery scaffold system helps to provide better variety of new
products with new therapeutic possibilities and substantial benefits and patient
compliance.[5-6]
Polymerscommonly employed in floating drug delivery systems to
target the delivery of drug to the specific region in the gastrointestinal tract
i.e. stomach. Both synthetic as well as natural polymers have been utilized
extensively in the design of drug delivery systems. With the emergence of
many synthetic polymers, use of natural polymeric materials has gained lot of
importance in recent times. Incorporation of natural polymers in various drug
delivery systems appears to be an active target of research and development
due to various benefits including compatibility, inexpensive and ease of
availability. These polymers, particularly with prominent swelling properties
have been frequently employed in the manufacturing of different gastroretentive products [7].
NATURAL POLYMERS
Natural also offer the advantage that they are safe, nontoxic, capable of
chemical modification and gel forming nature. Natural polymers which have
been explored for their promising potential in stomach-specific drug delivery
include chitosan, pectin, xanthan gum, guar gum, gellan gum, starch, alginates
etc[8].
CHITOSAN
Chitosan is naturally occurring linear cationic binary co-polymeric
polysaccharide which is obtained from the N-deacetylation of chitin. Chitosan
consists of β-(1-4)-linked D-glucosamine (deacetylated unit) and N-acetyl-D
glucosamine (acetylated unit). The acetylated and deacetylated units are
randomly distributed along the chitosan chain and the degree of acetylation
represents the proportion of acetylated units with respect to the total number
of units. The physic-chemical properties of chitosan may be changed by
altering the degree of deacetylation, pH and ionic strength during formulation.
Chitosan is insoluble at neutral and alkaline pH; however it forms watersoluble
salts with organic and inorganic acids. In an acidic media, the amino groups
become protonated rendering the molecule positively charged. At neutral pH,
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most chitosan molecules become non-ionic and therefore precipitate from
solution. The biological properties of chitosan can also be modified with the
attachment of functional groups to the chitosan polymeric chain. Chitosan has
numerous beneficial properties for the design of gastroretentive drug delivery
systems such as superior mucoadhesion, gelation, swelling, the ability to form
films, mucosal permeation enhancement, tissue growth promotion and the
ability to control drug release.
The bioadhesive properties of chitosan have been extensively employed
to prolong the gastric residence time of gastroretentive drug delivery
systems [9].
R. Praveen et al developed gastro-retentive drug delivery system of
carvedilol using biological macromolecule, chitosan using 32 full factorial
design and the developed formulation showed improved buoyancy duration
with area under curve (AUC) was 1.47 times higher than the suspension
formulation and concluded that chitosan can be a potential drug carrier of
carvedilol with enhanced bioavailability [10].
G.M. El-Mahrouk et al prepared floating pH-sensitive chitosan hydrogels
of metronidazole using medium or high molecular weight chitosan in
lyophilized solutions and gastro retention results showed that the prepared
hydrogel formulation was retained in dog stomach for at least 48 h, and it
was more effective against H. pylori than the commercially available oral
metronidazole tablets (Flagyl®) [11].
PECTIN
Pectins are non-starch, linear polysaccharides present in the surroundingwalls
of growing and dividing plant cells.They are predominantly linear polymers
of primarily α-(1, 4)-linked D-galacturonic acid residues interrupted by 1,
2-linked L-rhamnose residues with an average molecular weight of about 50,
000 to about 180, 000.
It is soluble in water, insoluble in ethanol (95%) and other organic
solvents. The prime sources of commercial pectin are citrus peel (lemon, lime
and grapefruit), apple pomace and sugar beet pulps. Pectins from different
sources are widely used as gelling agents, thickeners, texturisers, emulsifiers
and stabilisers in food, pharmaceutical, and many other industries.
Pectin gel beads have been shown to be an effective medium for
controlling the release of a drug in the gastrointestinal (GI) tract. Chemical
modifications of pectin may lead to new products with significant physicchemical and biological properties. Pectin is classified according to its degree
of esterification (DE). Pectin with minimum of 50% DE or greater is highmethoxypectin, and the one with DE below 50% is low-methoxypectin. These
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two types of pectin possess different properties; for example, low-methoxy
pectin requires calcium to gel, and high ester pectins also are capable of
forming gels in aqueous systems with high contents of soluble solids and low
pH values [12].
S.M. Abouelatta et al prepared gastro retentive floating drug delivery
system for cinnarizine as emulsion gel calcium pectinate beads and carried
out pharmacokinetic study in healthy human volunteers. And floating CNZ
emulsion gel calcium pectinate beads showed a zero-order release profile for
12 h. And a promising in-vivo cinnarizine controlled release dosage form with
higher bioavailability, in comparison to Stugeron® tablets was achieved for
once daily administration [13].
ALGINATE
Alginate, a natural linear anionic co-polymeric polysaccharide that is composed
of homopolymeric blocks of (1-4)- linked b-D-mannuronic acid (M) and a-Lguluronic acid (G) residues linked covalently in various sequences[14].
A.A. Elkordy et al developed effervescent floating gastro-retentive drug
delivery matrix tablets with sustained-release behavior using a binary mixture
of hydroxyethyl cellulose and sodium alginate. The formulation float on the
surface of dissolution medium and sustained the drug release over 24 hours.
Tablets manufactured using 20% w/w sodium bicarbonate at 50-54 N hardness
were promising with respect to their floating lag time, floating duration,
swelling ability as well as sustained drug release profile. [15].
Guar Gum
Guar gum galactomannan polysaccharide from natural origin, is made up
of linear chain of β-D-mannopyranose connected by ß-(1-4) linkage with
α- D-galactopyranosyl units joined by 1, 6-links in the ratio of 1:2. Its
biological source is ground endosperms of the leguminous plant Cyamopsis
tetragonolobus (L.)Taub., a species cultivated in India as a fodder crop. Guar
gum absorbscold water and swells forming viscous colloidal dispersions or
sols. This gelling property retard the drug release and make it a useful carrier
for extended release dosage forms [16].
H.A. Pawar et al prepared gastro-retentive Captopril loaded alginate beads
by an ionotropic gelation method employing sodium alginate in combination
with natural gums containing galactomannans (Senna tora seed gum, guar
gum and locust bean gum) in the presence of calcium chloride. The release of
Captopril from the prepared beads was found to be a function of the swelling
of the polymer followed by drug diffusion through the swelled polymer and
slow erosion of the beads [17].
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SYNTHETIC POLYMERS
Soluble synthetic polymers may provide a potential targetable drug delivery
system. The polymeric-drug carrier must behave in a predetermined and
favourable manner in the biological environment to achieve successful drug
delivery. The concept of using drug-carriers to improve the therapeutic efficacy
of drug molecules is receiving increasing attention, and the relationship
between soluble synthetic polymers and other proposed carriers is discussed
together with possible clinical applications [8].
Hydroxypropylmethylcellulose (HPMC), Polyethylene Oxide
and Polypropylene
The most commonly used polymers in gastro-retentive hydrophilic matrix
formulations are hydroxypropylmethylcellulose (HPMC) and polyethylene
oxides (PEOs). This is due to their Purity, water solubility, availability in
a range of molecular weight/viscosity grades, and their unique swelling/
erosion characteristics, which are utilized in order to control drug release.
Polypropylene which is in powder form is hydrophobic and possesses a highly
porous, open-cell structure with pore sizes mostly in the micro and mesoporous range with a low inherent density (0.905g/cm3) [18].
N. Kumar et al developed and optimized gastro-retentive controlledrelease tablets of calcium-disodium edentate (Ca-Na2EDTA) by direct
compression method using HPMC-K4M, sodium chloride and carbopol-934
with effervescing agents including sodium bicarbonate and citric acid. Gastroretentive, controlled-release tablets of Ca-Na2EDTA were successfully prepred
using effervescent technique as anegffective oral antidote for neutralizing
ingested heavy metal toxicity [19].
N.R. Rao et al prepared gastroretentive floating tablets of Simvastatin
direct compression method using HPMC K15M, HPMC K100M, Carbopol,
sodium CMC, xanthan gum, sodium alginate polymers used and a mixture of
the sodium bicarbonate, citric acid anhydrous as gas generating agents and
concluded that the developed formulations release 81.27% of the drug up to 12
hrs, with a stable formulation and thus improved bioavailability [20].
Ethylcellulose and Hydroxypropylcellulose
Ethylcellulose is a hydrophobic polymer used in the formulation of gastroretentive drug delivery systems design to achieve sustained-release of both
soluble and poorly soluble drugs. The physicochemical properties and
mechanism of drug release from ethylcellulose-based gastro-retentive matrices
is melting of the system at body temperature to release the drug. These
systems are usually prepared by direct compression or hotmelt extrusion.
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Hydroxypropylcellulose (HPC) is widely used for the design of oral drug
delivery systems.
The specific of uses various grades HPC for gastro-retentiondepend upon
on their structural characteristics such as the degree of alkyl group substitution
that may change the polymeric interaction with gastric fluids in order to utilise
a relevant gastro-retentive mechanism. HPC grades that have a medium to
high degree of alkyl group substitution are most suited for the preparation
of matrix tablets, whereas grades with a lower degree of substitution have
superior swelling dynamics [19].
M.M. Crowley et al prepared matrix tablet of guaifenesin using ethyl
cellulose as with different particle sizes. The release rate was shown to be
dependent on the ethyl cellulose particle size, compaction force and extrusion
temperature.[21]
S. Milojevic et alprepared dried amylose films for colon specific delivery
using amylose under appropriate conditions. Insoluble polymers were
incorporated into the amylose film, to control amylose swelling. Out of various
commercially available polymers ethylcellulose (Ethocel®) was found to
control the swelling most effeciently. The in-vitro dissolution of coated pellets
under simulated gastric and small intestinal conditions was performed and
resistance from gastric environment over a period of 12 h was observed when
the films were prepared using amylose-Ethocel® coat ( 1:4 w/w ) [22].
Polymethacrylates
Polymethacrylates (Eudragit®) are commonly used as a retardant in controlled
release drug delivery systems. Eudragit ® RS is used to retard drug release
when melted above its glass transition temperature. The pH of the gastric
environment in which gastro-retention is intended results in the polymer acting
as a polyelectrolyte making them suitable for altering the gastric residence time
through mucoadhesion, gelation, solubility and density variation. Different
Eudragit® grades have been employed in the formualtion of gastroretentive
drug delivery systems like Eudragit® E, RL, RS, and NE that are polycations,
while Eudragit® grades L and S are polyanions [23].
N. Kerdsakundee et al prepared a novel raft forming systems incorporating
curcumin-Eudragit® EPO solid dispersions to prolong the gastric residence
time and provide for a controlled release therapy of curcumin to treat gastric
ulcers. The solid dispersions of curcumin with Eudragit® EPO were prepared
employing solvent evaporation method in various ratios to improve the
solubility and the dissolution of curcumin. All developed formulations formed
a gelled raft in 1min and sustained buoyancy at pH 1.20 in .1N hydrochloric
acid surface with a release 60-85% of curcumin within 8hrs. The curcumin
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raft formulations showed a better curative effect in healing gastric ulcer. The
studies concluded that the new raft forming systems containing curcumin solid
dispersions are potential carriers for a stomach-specific delivery of poorly
soluble lipophilic compounds [24].
CONCLUSION AND FUTURE PROSPECTS
From non-biodegradability to microbial contamination scientists have
developedpolymers for human use which are safe to use and with the
less side effects by chemical synthesis and obtain from natural source to
minimise or eradicate such issues. With the advent of synthetic polymers like
carbopols, poly(lactic-co-glycolic acid) co-polymers, mixture of albumin with
polymers, scientific community is approaching towards the developing almost
biocompatible, toxic and environment friendly polymers for human use.
In future scientists are hoping a get polymers with lesser or minimal
disadvantages.
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Abstract: Introduction: Cancer is one of major cause of deaths worldwide after
cardiac diseases. Among all types of cancers, breast cancer is major cause of
deaths. Drug resistance and potential of spreading to other organs is the major
hurdle in management of skin cancer. It is evident that recently formulated
Nanoformulations like nanoparticles (NPs), nanospheres, nanosponges, polymeric
nanoparticles etc. may be used in effective management and diagnosis of breast
cancer. Nanoformulations can effectively eliminates the hurdles of drug delivery to
target site. Here in this review article we are discussing current and future aspects
of drug delivery in breast cancer treatment in order to suggest better formulation
for effective, safe and targeted drug delivery in treatment of breast cancer.
Methodology: In this review we are studying conventional and new drug delivery
systems vis-a-vis in order to understand the shortcomings of conventional
dosage form and benefits of new drug delivery systems in the management of
breast cancer. We have compared the formulation aspects of Nanoformulations
particularly nanoparticles, their estimation and characterization parameters, scope
of surface modification to study target specificity and toxicity.
Conclusion: Nanoparticles and other Nanoformulations not only allow controlled
and effective drug delivery but also eliminate drug resistance. Targeted and effective
drug delivery can be achieved by using different kind of Nanoformulations.
Nanoparticles are particularly advantageous over conventional dosage forms.
Integration of nanoparticles with surface active agents or modifying the surface
created a new platform of drug delivery to the effective site.
Keywords: Breast cancer, Nanoformulation, Drug resistance, Metastasis,
Nanoparticles

INTRODUCTION
Cancer is the major cause of deaths worldwide after cardiac diseases. And
among different types of cancers, breast cancer alone accounts to 30% of new
AJBPR, Special Issue (2018), pp. 68–73
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cancers diagnosed in women[1]. Drug resistance and metastasis to fellow
organs play a major role in development of safe and effective formulations for
the treatment of breast cancer[2] to determine the frequency, sites and mode
of presentation of recurrent disease. The commonest site of failure was locoregional (n = 61. Nanoformulations especially nanoparticles (NPs) can deliver
anticancer drug actively or passively to the target site for better treatment and
diagnosis of breast cancer. Using nanoformulations we can effectively monitor
the release rate and site specificity of anticancer drug. Timely and effective
tumor targeting also eliminates the risk of metastasis of tumor to adjacent
organs. Commonly used drug carriers in cancer therapy includes micelles,
microspheres, quantum dots (QDs), nanoemulsions, gold nanoparticles,
hydrogels, liposomes and polymeric dendrimers[3,4].
SYSTEMIC DRUG DELIVERY APPROACHES
Dendrimers
Low polydispersity indexed highly branched macromolecules constitutes
dendrimers. Dendrimers are widely researched for drug delivery in breast
cancer[5]. It is very easy to determine and control the pharmacokinetics and
biocompatibility of dendrimers. PEGylation helps in increasing the aqueous
solubility and size of dendrimers which in turn help in improving the tissue
retention and distribution[6].
Liposomes
These are spherical single or multiple bilayered vesicles resembling the
structure of human skin[7,8]. The size can be controlled between 50-200 nm.
Due to enhanced permeability and retention effect they have strong tendency
to accumulate in the cancer cell. Based on their size and composition they can
be classified[9]. It has been showed by a previous research that encapsulation
of drug in liposomes increased the permeation and retention time of drug[10]
a fluorescent probe frequently used as a Pgp-substrate, and the retention of
rhodamine was compared in two breast cancer cell lines: wild-type cells
with no detectable Pgp expression (MCF-7/WT. Liposomes are also used for
encapsulation of siRNA and different liposomal formulations are under clinical
trial[11]. Encapsulation of drug in liposomal carrier decreases the toxicity
of drug by enhancing its tissue distribution. Drug delivery of paclitaxel, a
potential anticancer agent have been reported previously by incorporation of
paclitaxel in liposomal drug carrier[12,13] SB-T-1011, a semisynthetic taxane,
has been prepared from 14-hydroxy-10-deacetylbaccatin III. SB-T-1011 shows
similar or greater in vitro cytostatic activity than paclitaxel, depending on the
tumor cell line. The administration of taxanes is problematic due to their low
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solubility in most pharmaceutically acceptable solvents; formulations used
clinically contain Cremophor/ethanol (diluent 12. The efficacy of drug can
further be increased by PEGylation.
Gold Nanoparticles
In the recent years, Gold nanoparticles (GNPs) gain popularity in cancer
therapy because of their size and specificity. It is the nature of gold coating
that they circulate within the cancer cells. Due to its ability of circulation
within cells, GNPs are used can be used for diagnosis purpose also. Gold
nanoparticles are used as a biomarker for cancer diagnosis. Brust-schiffrin
method and citrate reduction of gold in water is the method of choice for GNPs
production[14]. Higher cellular uptake of GNPs and transferrin complex has
been reported when compared to unbound molecule[15] imaging and therapy
of breast cancer cells (Hs578T, ATCC. Several scholars the breast cancer
EGFR/VEGFR-2 signaling pathway using AuNPs-Qu-5 and reported its role
in inhibition of migration, invasion, angiogenesis, and metastasis of breast
cancer cells[16].
LOCALIZED DRUG DELIVERY APPROACHES
Local drug delivery to the cancer cells has more impact as a therapeutic option
for early stage cancers compared to systemic approaches. There are natural
and synthetic polymers used for tumor targeting for drug delivery in breast
cancer cells[17] sparing off-target tissue toxicities. Many of these depots are
biodegradable and designed to maintain therapeutic concentrations of drug
at the tumor site for a prolonged period of time. Thus a single implantation
procedure is required, sometimes coincident with tumor excision surgery, and
thereby biodegrading following complete release of the loaded active agent.
Even though localized polymer depot delivery systems have been investigated,
a surprisingly small subset of these technologies has demonstrated potentially
curative preclinical results for cancer applications, and fewer have progressed
toward commercialization. The aims of this article are to review the most
well-studied and efficacious local polymer delivery systems from the last two
decades, to examine the rationale for utilizing drug-eluting polymer implants
in cancer patients, and to identify the patient cohorts that could most benefit
from localized therapy. Finally, a discussion of the physiological barriers to
localized therapy (i.e. drug penetration, transport. Nanofibers, hydrogels and
intraductal injections are example of localized drug delivery.
Nanofibers
A nanofiber is a cross-linked polymer characterized by tensile strength and
chemical nature. Biodegradable polymers such as PEG, PLGA, chitosan,
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PVA, PLA, polyethylene oxide, and PCL are used for preparing nanofibers for
drug delivery applications. Another type of nanofiber, electrospun, was found
to be bioactive and biocompatible similar to a human extracellular matrix,
which supports diverse cells to grow into fabricated tissues[18].
Hydrogels
These are water-insoluble molecules, chemically and physically linked to form
a polymer chain. These are used to control the release of drug when used within
the body. When hydrogels comes in contact with body fluids it swells and the
drug releases in predefined and controlled manner. In case of breast cancer
treatment hydrogels are prepared in the form of microspheres or nanoparticles.
They are prepared from protein and glycosaminoglycan components of breast
tissue which stimulate the growth of human breast cells[19].
Intraductal Injection
Ductal carcinoma in situ is the most common type of breast cancer. The use
of microcatheter for collecting ductal cells can improve the ductal epithelium
cells detection in abnormal breast cells. Ductal lavage procedure using
microcatheter has been reported for cytological analysis with high efficiency
for collecting breast epithelial cells. A study of 507 women who had a high
risk of breast cancer was conducted to evaluate nipple aspirate fluid and ductal
lavage and proved that ductal lavage was more sensitive and safer than nipple
aspiration[20] ductal lavage, a new procedure for collecting ductal cells with
a microcatheter, was compared with nipple aspiration with regard to safety,
tolerability, and the ability to detect abnormal breast epithelial cells. Methods:
Women at high risk for breast cancer who had nonsuspicious mammograms
and clinical breast examinations underwent nipple aspiration followed by
lavage of fluid-yielding ducts. All statistical tests were two-sided. Results:
The 507 women enrolled included 291 (57%. Moreover, chemotherapy
through localized drug delivery was achieved by intraductal injection of
chemotherapeutic drugs 5-fluorouracil and estradiol into mammary papilloma
for the improvement of the immune response[21].
CONCLUSIONS
Anticancer drug loaded nanoformulations like nanoparticles; liposome and
micelles etc. have strong potential to overcome the hurdles of drug resistance
and metastasis during drug delivery to breast cancer site. These nanocarriers
are safe, biodegradable and easily washable from the target site. These
nanocarriers represent a class of formulations of future. But still after so much
of research commercialization of these formulations is still a problem, we
need to concentrate more on commercialization of nanoformulations prepared
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in laboratories. Along with this, work must be done to determine the metabolic
and elimination pathway of the empty shells/debris of the nanoformulations.
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Abstract: Lean Six Sigma concepts and processes have been historically
utilized and successfully implemented to decrease cost and improve quality and
productivity by reducing variation and production defects by different categories
of manufacturing industries as well as service oriented industries like, Motorola,
General Electric, Sony Corporation, Mumbai Dabbawalas, Toyota etc.
It is the most reliable analytics methodology that can also be adopted and
implemented in pharmaceutical industry. The past one decade has witnessed the
dramatic successes of leading Pharmaceutical companies winning marketing
approval of new chemical entities (NCE’s) as well as abbreviated new drug
approvals (ANDA’s)in strategic markets across the globe. However, past few
years have witnesses several batch recalls from the US market and pharma majors
manufacturing premises have also received major observations through Form 483
issued by the USFDA.This causes loss of millions of dollars to the companies as
well as inconvenience to regulatory bodies and customers. Hence, there is need
to implement Lean Six Sigma in pharmaceutical industry in order to accomplish
such goals as faster quality product to the market and reduce production waste,
improve communication with consumers and other stakeholders and raize quality
level both in the production and in analytical testing laboratories coupled with
continuous improvement in processes.
Keywords: Six Sigma, Pharmaceutical Industry, DPMO, DMAIC, QTPP, CQA,
CPP, CMA

INTRODUCTION
Six Sigma is aimed at reducing defects to 3.5 units per 10, 00, 000 opportunities
by using the model Define-Measure-Analyze-Improve-Control (DMAIC),
which is further developed through the Design for Six Sigma including the
never-ending quest for perfection, continuous search to eliminate defects.
AJBPR, Special Issue (2018), pp. 74–85
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Design for six sigma is very similar to ‘Quality by design (QbD) approach
elaborated by FDA. It emphasizes the popularly used scientific risk-based
framework linking critical material attributes and critical process parameters
with critical quality attributes of the finished dosage forms and the process
analytical technology (PAT) initiatives, to support process efficiency as
well as innovation in a cGMP environment. This new thinking should help
the pharmaceutical industry move towards innovation in manufacturing and
alleviate the fear of lean improvement. Thus six sigma can only be implemented
when manufacturers are confident that a successful lean implementation in a
cGMP environment can win both regulatory approvals as well as be technically
dependable. A Pharmaceutical industry adopts recommended Good Practices
(cGXP) which is a comprehensive set of rules and regulations elaborated by
the International Conference on Harmonization (ICH) in order to ensure the
safety, reliability, quality and efficacy of all dosage forms. It is to be noted
that while other industries have progressed well on six sigma approach and
implementation like aircraft manufacturing and automobile manufacturing,
the pharmaceutical industry has been left behind. This is mainly due to the fact
that every new product development is targeted towards bioequivalence study
success or meeting the desired clinical end point. For the existing old products,
routinely manufactured if targeted for improvement or modification would
call for regulatory notification or variation filing. This regulatory uncertainty
inhibits the manufacturers from willingly adopting lean six sigma even if it
would lead to cost saving as this would otherwise cause time loss. This has also
been well understood by regulatory agencies, so they have drafted guidelines
for the manufacturers which would help them implement six sigma concepts.
They also promote controlled correspondence and meeting with manufacturers
so as to motivate them for adopting QbD approach and six sigma.
This article discusses fundamental concepts of Lean Six Sigma such as
defect parts per million (PPM) opportunities (DPMO), Calculation of Yield and
Sigma Score as a measure of exiting process performance in manufacturing or
analysis and strives to achieve six sigma process performances. The five phases
of six sigma improvement (DMAIC): Define, Measure, Analyze, Improve and
Control and the tools used in deployment of DMAIC.

The article suggests various sampling techniques that could be adopted in
manufacturing processes, sample size that could be selected for in-vitro testing
as well as in-vivo testing of finished products. Then it suggests statistical tools
for analysis of results obtained to improve the existing process and establish
control factors to target minimum defects upto six sigma level.
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QUALITY IN PHARMACEUTICAL MANUFACTURING
There are two general aspects of quality in product development and
manufacturing:
1. Quality by design at product development stage and
2. Conformance to quality as per cGMP at manufacturing
Quality by Design’
‘Quality by design’ wherein quality is built into the product following a step
wise approach at R&D stage. This should include
1. Tabulating Quality Target Product Profile of the target product under
development.
2. Listing of critical material attributes of every ingredient used in the
finished product.
3. Carefully selecting critical process parameters for each unit operation of
manufacturing process.
and finally linking these three to the critical quality attributes of the finished
product by using a cause and effect diagram which helps to categorize all
independent and independent variables and identify all measurable variables.
This is very significant step in QbD as, if variables are not categorized
correctly and data is not collected rightly then the whole exercise could be
a complete waste. As even the best data collected cannot salvage a badly
designed experiment.
A Design of experiments (DOE) study should be planned using a statistical
software (JMP or SPSS) to study the effect of independent variables (X’s)
on dependent variables (Y’s).One of the major advantages of using DOE as
compared to traditional One-Factor-at-a-Time (OFAT) approach is that it helps
to determine interaction between variables. This coupled with 2 -3 centre
points helps to reconfirm and validate the POC established also establish a
control range for all independent variables that significantly impacts the
dependent variables. The dependent variables in turn determine the critical
quality attributes of finished product which in turn is directly related to
product quality and safety and obviously financial advantages (this approach
saves time as best conclusions can be arrived performing lesser number of
experiments). At this stage a hypothesis could be proposed, and data obtained
in each experimental unit could be statistically analyzed using one way or
two way Analysis of variance (ANOVA) study using data analytical tools
in Microsoft excel. This helps provide an overview of interaction of all
variables and establish whether any independent factor significantly impacts
dependent factor and should be further studied and controlled to mitigate
any risk. A confidence could be established at level of significance or error
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of 5% or 1%. This gives the formulator a confidence on the formula and
process adopted.
Alternatively a correlation-regression could also be done and an equation
expressing relationship between the ‘X’s and ‘Y’s could be determined for
each and every factor. The contour plots could be plotted (to get a complete
over view of the data) and a control range for each and every factor could be
determined to build confidence for further scale-up and manufacturing.
These variations in grades or levels of independent variables or excipients
to study the impact on dependent variable are intentional, and, consequently,
the appropriate technical term is quality by design
Conformance to Quality
The second aspect to Quality is ‘Conformance to quality’ by strictly adhering
to cGMP guidelines enumerated by the global regulatory bodies, sampling the
outcome at end of every critical manufacturing unit operation and testing it as
per pre-established tests and requirements mentioned in specification which is
in turn as per either Pharmacopoeial monographs if product is official, or as per
general chapters in Pharmacopoeia or as per recommendation by controlled
communication with USFDA in case of ANDA filings. Once the product from
pilot scale is scaled to plant, the first thee Exhibit batches should be subject to
process validation wherein all process parameters range should be reconfirmed.
At this stage it should be emphasized that a complete lean approach should be
followed, measuring only those parameters/variables which are relevant. The
working range for each process should be closely monitored and documented.
A complete involvement of process owner/operator is necessary to propose
any improvement required otherwise the data collected can be a complete
trash or will not be able to meet the goals.
PHARMACEUTICAL MANUFACTURING PRACTICES
Quality of conformance is influenced by a number of factors, including
the choice of manufacturing processes, the training and supervision of the
workforce, the types of process controls, tests, and inspection activities that
are employed, the extent to which these procedures are followed, and the
motivation of the workforce to achieve quality.
Once the manufacturing process is commercialized continuous process
verification should be targeted. In a CGMP environment, cycle time is
quality driven, it may take longer to release a batch then it does to produce
it. Departments often have several responsibilities and objectives, resulting in
teams working in isolation unaware of the impact that the delays would have
on the overall product flow. When a deviation is proposed to reduce the cycle
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time as an initiative to implement lean process, it would call a modification of
the process, change of raw material source or revision of process parameters
or simply reducing batch size to minimize variation, increases the regulatory
burden for filing variation. Example wet granulation process in a fluid bed
granulator is more efficient than wet granulation process in a rapid mixer
granulator, since granulation and drying takes place in the same equipment
with enhanced process control over critical process parameters and on-line
Loss on Drying (LOD) determination.
Still no manufacturer would want to change the existing process in rapid
mixer to fluid bed to save time considering the regulatory impact.
Second Example, even though the best and latest tablet compression
machine or automatic capsule filling machine setting would consume 60-120
minutes, if the flow of powder/blend is poor then, a change in formula to
incorporate more lubricant or improve blend flow by changing process (to
compaction, slugging or wet granulation)would not be accepted willingly.
Also the need to ask for help when product flow is interrupted, may lead to
identification of quality issues, (which would trigger deviation and corrective
and preventive action) that otherwise might have been hidden from view or
only detected during final release.
Thus the main reason for this being high cost and burden involved in
revalidating any process change. In the environment which does not accept
changes, consequence have impact on quality as well. Statics shows that
number of drugs recall has increased drastically on yearly basis, three quarters
of which has attributed to manufacturing defects.
The reject percentage in pharmaceutical industry ranges from 5 to 10 %,
which is less than 2 sigma as compared to .0001 (6 sigma in a semiconductor
industry).
At the stage of Exhibit batches or Commercial batches, Control charts
are plotted so as to monitor the process closely and identify the defects rate.
This is usually set at Mean +3σ.A sigma score can be calculated to check
the performance of the process and then process capability is calculated.
Depending upon the sigma score and Yield value or percentage defects we
can conclude if the existing process is meeting six sigma score or any process
improvement is required to improve the process capability or sigma score.
SIX SIGMA APPROACH
As per Six Sigma approach quality is inversely proportional to variation .In
other words the lesser the variation in manufacturing process, the closer the
product is to target. This is a very important point. As in almost all cases,
the variability has a significant customer impact.It is also to be noted that a
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robust manufacturing process with minimum variation is reliable and more
predictable and valuable inferences can be drawn.
Six sigma uses a sigma score as one of the measures to measure the
performance of a process. Each problem is treated as a project and either
DMAIC (Define, Measure, Analyze, Improve and Control) or DMADV
(Define, Measure, Analyze, Design and Verify) methodology is used for
solving problem.DMAIC is used to improve and existing process whereas
DMADV is used to create a new process.
To achieve a six sigma the limits in control charts (USL and LSL) should
be pushed to six-sigma (6σ) levels. The figure below depicts differences
between 3σ and 6σ. (The six sigma curve is much narrower as compared
to three sigma curve). Thus reducing process variations is one of the main
objectives of six sigma.
For example if the manufacturing process for a tablet dosage form monitors
all the parameters mentioned in the in-process specification (like weight
variation, hardness, thickness, friability and to some extent disintegration
time) within 6σ there are lesser chances that the key quality attribute of each
individual unit of finished dosage (like Dissolution and Assay) would deviate
significantly from mean, and hence this approach would lower the risk of
failures during end product testing, bioequivalence testing or stability testing.
If the average weight of a tablet is 500mg and LSL is 490 mg and USL is
510 with a mean of 500 then for a process set at 3σ (the value of σ is 10/3 and
for a process set at 6σ, σ is 10/6). Thus it reduces the process variation to half.
More importantly, changing a process from 3σ to 6σ has a significant impact
on number of defective parts per million opportunities..Setting USL and LSL

Fig. 1: Comparison of Three-Sigma and Six-Sigma Processes
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limits at six standard deviations from mean of normal distribution would yield
a defect rate of approximately 2 DPBO.

Fig. 2: Impact of drift of process mean on process capability

One of the issues in process management is that the process mean
itself may shift. Key quality attributes may shift over a time due to natural
deterioration, which has been quoted as high as 1.5 σ. Thus, if the mean shift
by 1.5 process defect will be 3.4 DPMO for a 6 σ process.
Sigma Score
The quality of any manufacturing unit operation can be measured using sigma
score, also known as sigma quality level. The table below mentions number of
failures / defects per million opportunities for various sigma levels.
Table 1: Effect of drift on Sigma Score
Sigma Level and DPMO without shift in
Process mean
Sigma Score
DPMO
1
317, 300
2
45, 500
3
2700
4
63
5
0.57
6
0.002

Sigma Level and DPMO with 1.5 σ shift
in Process mean
Sigma Score
DPMO
1
697, 672
2
308, 770
3
66, 811
4
6, 210
5
233
6
3.4

Thus decrease in number of defects improves process yield. The
improvement of sigma score would also necessarily require a reduction in
process variability or sigma itself. Sigma score can be used for bench marking
purpose and helps to measure quality of a process. It also helps to set a realistic
target for improvement of process quality during DMAIC cycle of process
improvement.
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SIX SIGMA MEASURES (PROCESS CAPABILITY AND PROCESS
CAPABILITY INDICES)
Process capability is the ability of the process to confirm to the specification
and is a measure of process performance. For a six sigma process the target
process capability is 2. Process Capability is the ability of the process to
produce products within the set specification limits.

For many processes the mean value may not lie at the center of spread
between LSL and USL. In this case, Process Capability Index is defined which
is given by

In many cases only one specification limit will be valid, for example
disintegration time for immediate release tablet is not more than 15
minutes and for a film coated tablet is not more than 30 minutes. Also the
dissolution time, which is one of the critical quality parameters only LSL
or only USL is specified for most of modified release tablets for certain
time points. In such cases only part involving USL in above equation is to
be used.
Above two equations assume that mean is the process target, which may
not be true. If the target is different from mean the process capability index is
given by

The important point to note here is that the tolerance level such as USL and
LSL are driven by many other factors and the formulator or process designer
cannot set USL and LSL arbitrarily; for the same reason, it is not correct to
argue that any process can be converted to six sigma process by adjusting LSL
and USL. So every variable measured in the unit operation process cannot be
targeted at six sigma level of USL and LSL.
Defects per Million Opportunities (DPMO)
It measures number of defects in a process in terms of million opportunities
for committing defect. While using a six sigma, it is important to realize
different complexity levels within the process. For example a pellet in
tablet manufacturing process is more complicated than a direct compression
process.
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The mathematical expression DPMO is given by

Yield
Yield is an important measure of process capability and is defined as the total
no of units free of any defects to the total no. of units produced, expressed in
percentage. Mathematically Yield can be written as

Sigma Score (or Sigma quality level)
In six sigma, we try to decrease sigma (standard deviation) as low as possible,
whereas we try to increase sigma score as high as possible.
Sigma score is Z score under a standard normal distribution for which the
area under the distribution is equal to the process yield.
Conversion of Yield to Sigma Score under no shift in Process Mean
As we know that Sigma Score is nothing but the Z value of the standard
normal distribution for which the area under the standard normal distribution
is equal to the yield (if there is no shift in the process mean).The sigma score
Z is given by

In Microsoft Excel, Normsinv (Y/100) function will give the Sigma Score
for a given yield when there is no process shift.
Conversion of DPMO to Sigma Score under no shift in process Mean
If DPMO of a process is known then corresponding Yield can be estimated
using the following:

DMAIC APPROACH
DMAIC is a proven way for solving problems where the solution to the
problem is unknown.
Define Stage
Define is the phase when a problem is identified or an improvement
opportunity is identified and scoped. DMAIC starts with defining a problem
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in terms of CTQ. For Example for
a modified release dosage form
CTQ is dissolution at specified
time intervals, failure to meet the
dissolution target mentioned in
the finished product specification
or increase in impurity levels in
finished product. Identification of
CTQ are carried out using high level
process mapping techniques, such as
suppliers of raw materials, inputs,
process, output and customers
(SIPOC).
Measure
In measure stage, we collect data to understand the current process performance,
using current sigma score and value of other CTQ measures relevant for the
problem identified in the define stage. Such as failure to meet dissolution limits
or impurity levels in the specification. Critical measures are identified and
determined. The input and output variables are identified and those variables
are measured, which are critical to quality.
Analyze
A detailed data analysis is carried out to reduce reasons of problem occurrence.
A relationship between critical process parameters to the critical quality
attributes is established. Apart from this activity Pareto chart, cause and effect
study, statistical data analysis such as hypothesis testing and regression will
be performed to determine the root cause. Usually graphical and numerical
tools are used. The graphical tools are important to understand the data
characteristics and to ensure that the statistical analyses are meaningful (e.g.
not influenced by outliers). The numerical (or statistical) analyses ensure that
any differences identified in the graphs are truly significant and not just a
function of natural variation. The source of waste is to be identified for process
mapping.
Improve
In this stage, ideas are generated to eliminate vital causes responsible for lower
sigma score. There could be several potential solutions, out of which, the cost
effective solution is chosen for implementation.
For example in case of failure to meet dissolution or increase in impurity
levels for a enteric coated or film coated tablets any one of the solutions could
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be adopted upon statistical analysis of the critical ‘X’ s and Y’s.The X’s being
either the coating pan design, the baffle design inside the coating pan, the
distance between the baffle and pan surface, the distance of the spray gun
assembly from tablet bed surface, the rolling of tablets in the pan, the speed
of coating pan, the spray gun design, the spray gun efficiency and spray rate
of coating solution, the tablet bed temperature or the temperature of inlet and
exhaust air, the atomization rate of coating solution or simply the concentration
of coating solution or intermittent curing time during the coating process at
specified intervals. The Y’s being dissolution and impurity levels.
Control
After the implementation of solution we should ensure continuous process
is maintained. Effective monitoring plan to sustain process improvements
should be fixed and followed.
CONCLUSION
In a pharmaceuticals plant the lean principles must be embedded into the
CGMP standards and good documentation practices so that it becomes
a culture in the organization and business strategy must reflect this. The
scientific methodology and comprehensive data collation and analysis force
six sigma approaches to total quality by improving efficiency by minimizing
variation and defects. The principles of FDA’s PAT initiative is well aligned
with lean thinking which has been successfully implemented in some
of the leading companies like Astra Zeneca, Johnson & Johnson, Pfizer
and others.
The challenge for pharmaceutical industry in turning to lean is the design of
new operation procedures that are consistent with all regulatory requirements,
while also supporting continuous improvements.
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Abstract: Magnetic nanoparticles AB2O4(A=Fe, Ni, Mn;B=Fe) represent the
most promising materials in medical applications and is mostly used in cancer
treatment. The magnetic nanoparticles were prepared by chemical co-precipitation
technique. Magnetic nanoparticles of Fe3O4, MnFe2O4, NiFe2O4 were characterized
by X-ray diffraction(XRD), UV-visible spectroscopy.The synthesized magnetic
nanoparticles of Fe3O4, MnFe2O4, NiFe2O4 have the cubic inverse spinel structure
and the alteration of Fe2+ to Fe3+ give rise to strong magnetisation by ferromagnetic
properties. The average crystallite size of Fe3O4, MnFe2O4, NiFe2O4 nanoparticles
were 8.40 nm, 9.60nm and 8.25 nm, respectively. The band gap values were
calculated from UV-visible spectral analysis.
Keywords: Nanoparticles, structure, magnetic.

INTRODUCTION
Nanotechnology
Nanotechnology manipulates matter at the atomic, molecular and
macromolecular level to create and control objects on the nanometre scale,
with the goal of fabricating novel materials, devices and systems that have new
properties and functions because of their small size [1]. It deals with materials
having at least one dimension between 1 to 100 nm and involves developing
materials or devices within that size [2]. Nanotechnology is considered as a
key technology for the future.
How small is “nano”? A nanometer is one billionth or 10−9 of a meter.
A sheet of paper is about 100, 000 nm thick. And there are 25, 400, 000
nm in one inch .By comparison, typical carbon-carbon bond lengths, or the
spacing between these atoms in a molecule, are in the range 0.12–0.15 nm,
and a DNA double-helix has a diameter around 2 nm. On the other hand,
the smallest cellular life-forms, the bacteria of the genus Mycoplasma, are
AJBPR, Special Issue (2018), pp. 86–103
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around 200 nm in length. Since nanotechnology must build its devices from
atoms and molecules, therefore the lower limit is set by the size of atoms. The
upper limit is more or less arbitrary but is around the size that phenomena not
observed [3]. Encompassing nanoscale science, engineering, and technology,
nanotechnology involves imaging, measuring, modeling, and manipulating
matter at this length scale.
We are interested in the nanoscale because materials reduced to the
nanoscale can show different properties compared to what they exhibit on
a macro scale, enabling unique applications. Matter such as gases, liquids,
and solids can exhibit unusual physical, chemical, and biological properties at
the nanoscale. For instance, opaque substances become transparent (copper);
stable materials turn combustible (aluminium); insoluble materials become
soluble (gold), etc. Some nanostructured materials are stronger or have
different magnetic properties compared to other forms or sizes of the same
material. They may become more chemically reactive or reflect light better or
change colour as their size or structure is altered. Much of the fascination with
nanotechnology stems from these quantum and surface phenomena that matter
exhibits at the nanoscale [4].
Magnetism
Magnetism is a force of attraction or repulsion that acts at a distance. It is due
to a magnetic field, which is caused by moving electrically charged particles
[5]. When a charged particle moves, it creates a magnetic field around its path.
Types of Magnetism
All magnetic materials contain magnetic moments, which behave in a way
similar to microscopic bar magnets. The magnetic behaviour of materials can
be classified into the following five major groups:
1. Diamagnetism
2. Paramagnetism
3. Ferromagnetism
4. Ferrimagnetism
5. Antiferromagnetism
Materials in the first two groups are those that exhibit no collective
magnetic interactions and are not magnetically ordered. Materials in the
last three groups exhibit long-range magnetic order below a certain critical
temperature. Ferromagnetic and ferrimagnetic materials are usually what we
consider as being magnetic (i.e., behaving like iron). The remaining two are so
weakly magnetic that they are usually thought of as “nonmagnetic”.
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Diamagnetism
Diamagnetism appears in all materials, and is the tendency of a material to
oppose an applied magnetic field, and therefore, to be repelled by a magnetic
field. However, in a material with paramagnetic properties (that is, with a
tendency to enhance an external magnetic field), the paramagnetic behaviour
dominates [6]. Thus, despite its universal occurrence, diamagnetic behaviour
is observed only in a purely diamagnetic material. In a diamagnetic material,
there are no unpaired electrons, so the intrinsic magnetic moments cannot
produce any bulk effect.
The magnetic susceptibility (c) of a diamagnetic substance is negative and
of the order of 10-5. There is no appreciable variation of diamagnetism with
temperature. In the absence of applied magnetic field, each atom has net zero
magnetic moment. In the presence of an applied magnetic field, the angular
velocities of the electronic orbits are changed. These induced magnetic dipole
moments align themselves opposite to the applied field. Water, Gold, Bismuth,
Copper, Zinc, Mercury are examples of diamagnetic materials.
Paramagnetism
In a paramagnet, the magnetic moments tend to be randomly orientated due
to thermal fluctuations when there is no magnetic field as shown in Figure
1. In an applied magnetic field these moments start to align parallel to the
field such that the magnetisation of the material is proportional to the applied
field. Paramagnetic materials such as liquid oxygen and aluminium show a
weak magnetic attraction when placed near a magnet. Some atoms or ions
in the material have a net magnetic moment due to unpaired electrons in
partially filled orbitals. In the presence of a field, there is partial alignment
of the atomic magnetic moments in the direction of the field resulting in a net
positive magnetisation and positive susceptibility.
In strong magnetic field, paramagnetic materials become magnetic and
will stay magnetic while the field is present. When the strong magnetic field is
removed the net magnetic alignment is lost and the magnetic dipoles relax to
a random position [7].

Fig. 1: Schematic showing the magnetic dipole moments randomly
aligned in a paramagnetic sample
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Ferromagnetism
Magnetic moments in a ferromagnet have the tendency to aligned parallel
to each other under the influence of a magnetic field as shown in Figure 2.
However, unlike the moments in a paramagnet, these moments will then
remain parallel when a magnetic field is not applied.

Fig. 2: Schematic showing the magnetic dipole moments aligned
parallel in a ferromagnetic material

The atomic moments in these materials exhibit very strong interactions.
These interactions are produced by electronic exchange forces and result in
a parallel or antiparallel alignment of atomic moments. Exchange forces are
very large, equivalent to a field on the order of 1000 Tesla, or approximately
a 100 million times the strength of the earth’s field. The exchange force is a
quantum mechanical phenomenon due to the relative orientation of the spins
of two electrons. The elements Fe, Ni, and Co and many of their alloys are
typical ferromagnetic materials.
Antiferromagnetism
Adjacent magnetic moments from the magnetic ions tend to align anti-parallel
to each other without an applied field. In the simplest case, adjacent magnetic
moments are equal in magnitude and opposite therefore there is no overall
magnetisation. The magnetic moment orientation in an antiferromagnetic
material is shown in Figure 3.

Fig. 3: Schematic showing adjacent magnetic dipole moments with equal
magnitude aligned anti-parallel in an antiferromagnetic material.

Ferrimagnetism
The aligned magnetic moments are not of the same size; i.e. more than one
type of magnetic ions present. An overall magnetisation is produced but not
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all the magnetic moments may give a positive contribution to the overall
magnetisation. Ferrimagnetic materials have two sets of magnetic dipole
moments pointing in opposite directions. The magnetic moments do not
cancel each other out because the dipole moment in one direction is smaller
than the other. Figure 4 shows the magnetic moments of different magnitudes
aligned anti-parallel.

Fig. 4: Schematic showing adjacent magnetic moments of different
magnitudes aligned anti-parallel

Magnetism at Nanoscale
Magnetism in materials at nanoscale is very fascinating. The magnetic properties
of nanomaterials differ substantially from the bulk counterparts. This is due to
1. Surface effects
2. Finite size effects [8]
Surface Effects
As the particle size decreases, a large percentage of atoms in a nanoparticle are
on the surface, which implies that surface and interface effects become more
important. For example, for face-centered cubic (fcc) cobalt with a diameter
of around 1.6 nm, about 60 % of the total numbers of spins are surface spins
[9]. Owing to this large surface atoms/bulk atoms ratio, the surface spins
make an important contribution to the magnetization. This local breaking of
the symmetry might lead to changes in the band structure, lattice constant or/
and atom coordination. Under these conditions, some surface and/or interface
related effects occur, such as surface anisotropy and, under certain conditions,
core–surface exchange anisotropy can occur.
Surface effects can lead to a decrease of the magnetization of small
particles, for instance oxide nanoparticles, with respect to the bulk value.
This reduction has been associated with different mechanisms, such as the
existence of a magnetically dead layer on the particle’s surface; the existence
of a spin-glass-like behaviour of the surface spins [10]. On the other hand,
for small metallic nanoparticles, for example cobalt, an enhancement of the
magnetic moment with decreasing size was reported as well.
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A principal effect of finite size on a magnetic particle is the breaking of a
large number of exchange bonds for surface atoms. This can have a particularly
strong effect on ionic materials, since the exchange interactions are largely
antiferromagnetic, super exchange [11] interactions. This interaction is
an indirect exchange mechanism whereby electrons are shared between 3d
orbitals of the metal ions and 2p orbitals of the oxygen ions. The interaction
strength is proportional to the overlap between these orbitals; hence it depends
on the bond length and angle between the metal ions and the intervening
oxygen ion. In bulk spinel ferrites MFe2O4(M=Ni, Co, Mn, etc.) the division
of the 24 cationic sites in the unit cell into two magnetic sub lattices is the
result of a balance between competing antiferromagnetic interactions. When
some exchange bonds are removed at the surface, there can be frustration and
spin disorder [12].
Finite Size Effects
The two most studied finite-size effects in nanoparticles are the singledomain limit and the superparamagnetic limit. In large magnetic particles, it
is well known that there is a multidomain structure, where regions of uniform
magnetization are separated by domain walls. If the sample size is reduced,
there is a critical volume below which it costs more energy to create a domain
wall than to support the external magneto static energy (stray field) of the
single-domain state. This critical diameter typically lies in the range of a
few tens of nanometers and depends on the material. It is influenced by the
contribution from various anisotropy energy terms.
The second important phenomenon which takes place in nanoscale
magnetic particles is the superparamagnetic limit. The superparamagnetism can
be understood by considering the behaviour of a well-isolated single-domain
particle. The magnetic anisotropy energy per particle which is responsible for
holding the magnetic moments along a certain direction can be expressed as
follows E(θ) =Keff V sin2θ, where V is the particle volume, Keff is anisotropy
constant and θ is the angle between the magnetization and the easy axis.[12]
Superparamagnetism
Superparamagnetism is a form of magnetism, which appears in the
small ferromagnetic or ferrimagnetic nanoparticles. This phenomenon occurs
when the material is composed of very small crystallites (generally, 1-10 nm).
In this case even when the temperature is below the Curie or Neel temperature,
the thermal energy is sufficient to change the direction of magnetization of
the entire crystallite. In the absence of external magnetic field, when the time
used to measure the magnetization of the nanoparticles is much longer than
the Neel relaxation time, their magnetization appears to be zero: they are said

92

Asian Journal of Biochemical and Pharmaceutical Research

to be in the superparamagnetic state. In this state, an external magnetic field
is able to magnetize the nanoparticles, similarly to a paramagnet. However,
their magnetic susceptibility is much larger than the paramagnets. The energy
required to change the direction of magnetization of a crystallite is called the
crystalline anisotropy energy and depends both on the material properties and
the crystallite size. As the crystallite size decreases, so does the crystalline
anisotropy energy, resulting in a decrease in the temperature at which the
material becomes superparamagnetic [13].
Ferrites
Ferrites are chemical compounds consisting of ceramic materials with iron
(III) oxide (Fe2O3) as their principal component [14]. A ferrite is formed by
the reaction of ferric oxide (iron oxide or rust) with number of other metals,
including magnesium, aluminium, barium, manganese, copper, nickel, cobalt,
or even iron itself.
They are prepared by heat-treating the various transition metal oxides
or alkaline earth oxides with the ferric oxides [15]. The magnetic behaviour
exhibited by the ferrites is quite different from ferromagnetism that is
exhibited by metallic materials. Ferrite exhibits ferrimagnetism due to the
super-exchange interaction between electrons of metal and oxygen ions. The
opposite spins in ferrite results in the lowering of magnetization compared
to ferromagnetic metals where the spins are parallel. Due to the intrinsic
atomic level interaction between oxygen and metal ions, ferrite has higher
resistivity compared to ferromagnetic metals. This enables the ferrite to find
applications at higher frequencies and makes it technologically very valuable.
Their magnetic properties can greatly vary from one element to another, since
the microscopic (atomic) structure is composed of two or more magnetic sub
lattices.
Spinel and Inverse Spinel Structure
Spinel is an important class of mixed-metal oxides, which has the general
chemical composition of AB2O4. Normally A is a divalent atom such as
Mg, Fe, Mn, Zn, and Cu. and B is a trivalent atom such as Ti, Fe, Al, and
Co. The structure consist of a cubic closed-packed array of 32 oxide ions,
which forms 64 tetrahedral holes and 32 octahedral holes in one unit cell
(containing eight formula units (AB2O4)8) [16]. There are two types of subcells commonly described for the spinel structure, here shown in Figures 5a
and 5b, respectively. Structure a shows the filling of 2 tetrahedral sites within
one-eighth of the unit cell, and structure b shows a filled octahedral site. The
arrangement of these two cubic sub-cells occurs in one unit cell. There are 12
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filled octahedral sites not centered in the sub-cells that are also filled to give a
total of 16 filled octahedral sites. In a normal spinel structure, all the trivalent
cations are located in half the octahedral sites, while all the divalent cations
occupy 1/8 of the tetrahedral sites.

Fig. 5(a): Two kinds of occupied
tetrahedral sites in spinel sub-cell a. A is
in green and O is in red

Fig. 5(b): Occupied octahedral site in
spinel sub-cell b. B is in gray, and
O is in red

The Spinel Structure

Fig. 6: Crystal structure of spinels

Fig. 7: Crystal Structure of CoFe2O4
where green atoms are Co, pink atoms
are Fe, and blue atoms are O

Inverse spinel structures however are different in the cation distribution, in that
the entire A cations and half of the B cations occupy octahedral sites, while the
other half of the B cations occupies tetrahedral sites. A common example of
an inverse spinel is CoFe2O4. In the case of an inverse spinel such as CoFe2O4,
the Co cation occupies one half of the octahedral coordination sites [17]. Half
of the Fe3+ cation occupies the other half of the octahedral coordination sites
as well as all of the tetrahedral coordination sites. The crystal structure of
CoFe2O4 is shown in Figure 7.
In order to explain the adoption of a particular cation distribution in a spinel
structure, one must take into account the crystal field stabilization energies of
the transition metals present. Some ions may have a distinct preference on
the octahedral site which is dependent on the d-electron count. If the A2+ ions
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have a strong preference for the octahedral site, they will force their way into
it and displace half of the B3+ ions from the octahedral sites to the tetrahedral
sites. If the B3+ ions have a low or zero octahedral site stabilization energy,
then they have no preference and will adopt the tetrahedral site. There is a
tendency of formation of inverse spinel structure in some cases (not all the
cases) which contain transition metal ions. This is because, the transition metal
ion may get extra stability in octahedral geometry, prefers octahedral voids
over tetrahedral ones.
EXPERIMENTAL TECHNIQUES
Synthesis of Nanomaterials
There are two approaches to the synthesis of
nanomaterials. These are:
1. Top-down approach

2. Bottom-up approach
Both approaches play very important.
Schematic representation of the building up of
Nanostructures is shown in Figure 8.
Top-Down Approach
Top down approach refers to slicing or successive
cutting of a bulk material to get nano sized particle.
Examples of top-down are:
•
•
•
•
•
•

Attrition or Milling
Etching
Vapour phase condensation
Sputtering
Electro-explosion
Laser ablation

Fig. 8: Schematic
representation of the building
up of Nanostructures

Disadvantages and Advantages of Top-Down Approach
The main problem with top-down approach is the imperfection of the surface
structure. The conventional top-down techniques such as lithography can cause
significant crystallographic damage. Additional defects may be introduced even
during the etching steps. For example, nanowires made by lithography are not
smooth and may contain a lot of impurities and structural defects on surface.
These imperfections would have a significant impact on physical properties
and surface chemistry of nanostructures and nanomaterials, since the surface
over volume ratio in nanostructures is very large. Top-down approach also
introduces internal stress, in addition to surface defects and contaminations.
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Despite of these disadvantages the top-down approaches continue to play
a significant role in the synthesis and fabrication of nanostructures because
they are economical and mass scale production is possible with these methods.
Bottom-Up Approach
Bottom up approach refers to the build up of a material from the bottom: atom
by atom, or molecule by molecule or cluster by cluster.
Examples of bottom –up approach are:
•
•
•
•
•
•

Colloidal dispersion
Nanolithography and nano manipulation
Micro-emulsion
Sol-gel
Reverse micelle
Chemical co-precipitation

Advantages and Disadvantages of Bottom-Up Approach
Although the bottom-up approach is nothing new, it plays an important role in
the fabrication and processing of nanostructures and nanomaterials. There are
several reasons for this. When structures fall into a nanometer scale, there is
little choice for a top-down approach. All the tools we have possessed are too
big to deal with such tiny subjects. Bottom-up approach also promises a better
chance to obtain nanostructures with less defects, more homogeneous chemical
composition, and better short and long range ordering. This is because the
bottom-up approach is driven mainly by the reduction of Gibbs free energy,
so that nanostructures and nanomaterials produced by these methods are in a
state which is close to a thermodynamic equilibrium.
Chemical Coprecipitation
In chemistry, coprecipitation is the process in which precipitate of substances
normally soluble under the conditions employed is achieved [18]. There are
three main mechanisms of coprecipitation: inclusion, occlusion, and adsorption
[19]. An inclusion occurs when the impurity occupies a lattice site in the
crystal structure of the carrier, resulting in a crystallographic defect; this can
happen when the ionic radius and charge of the impurity are similar to those
of the carrier. An adsorbate is an impurity that is weakly bound (adsorbed) to
the surface of the precipitate. An occlusion occurs when an adsorbed impurity
gets physically trapped inside the crystal as it grows.
Coprecipitation is used as a method of magnetic nanoparticles synthesis.
[20]Co-precipitation is a facile and convenient way to synthesize iron oxides
(either Fe3O4 or γ-Fe2O3) from aqueous Fe2+/Fe3+ salt solutions by the addition of
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a base under inert atmosphere at room temperature or at elevated temperature.
The size, shape, and composition of the magnetic nanoparticles depends on
the type of salts used (e.g. chlorides, sulphates, nitrates), the Fe2+/Fe3+ ratio,
the reaction temperature, the pH value and ionic strength of the media [30].In
recent years, co-precipitation approach has been used extensively to produce
ferrite nanoparticles of controlled sizes and magnetic properties.[21], [22],
[23], [24].
Synthesis of Fe3O4 Nanoparticles
Co-precipitation technique has been used for the synthesis of Fe3O4
nanoparticles. Required quantity of aqueous solution of 0.05M FeSO4.7H2O
was mixed with 0.1M FeCl3.6H2O.The pH of the solution was maintained
below 2 using dilute HCl. The molar ratio of FeCl3:FeSO4 was 2:1. Now 0.4
M NaOH dissolved in 100 mL distilled water was added slowly to previous
mixture under constant magnetic stirring, immediately a dark precipitate was
formed, which consists of nanoparticles of magnetite. The pH of solution was
maintained at 10.5 using excess ammonia solution. After continuous stirring
for 20 minutes at room temperature (300K); the black precipitates were
magnetically decanted and washed several times with warm distilled water.
The chemical reaction takes place during synthesis is given below:
2FeCl3.6H2O + FeSO4.7H2O + 8NaOH

Fe3O4 + 6NaCl + Na2SO4 + 23H2O

Synthesis of MnFe2O4 and NiFe2O4 nanoparticles
The same technique as described earlier in section 2.2 was used to obtain
nanoparticles of Manganese Iron Oxide (MnFe2O4) and Nickel Iron Oxide
(NiFe2O4).
The chemical reactions that take place during the synthesis for MnFe2O4
and NiFe2O4 are:
2FeCl3.6H2O + MnCl2.4H2O + 8NaOH
2FeCl3.6H2O + NiCl2.6H2O + 8NaOH

MnFe2O4 + 8NaCl + 20H2O
NiFe2O4 + 8NaCl + 22H2O

Characterization Techniques
As synthesized nanoparticles were characterized by the following techniques:
1.
2.
3.
4.

X-ray diffraction
UV-visible spectroscopy
Dynamic light scattering
Transmission electron microscopy

1. X-ray Diffraction (XRD)
X-ray powder diffraction (XRD) is a rapid analytical technique primarily used
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to obtain structural information about crystalline solids and identification of
different types of crystals. The material under analysis is finely ground and
homogenized.
Fundamental Principles of X-ray Powder Diffraction (XRD)
X-ray diffraction is based on constructive interference of monochromatic
X-rays and a crystalline sample. These X-rays are generated by a cathode ray
tube, filtered to produce monochromatic radiation, collimated to concentrate,
and directed toward the sample. The interaction of the incident rays with the
sample produces constructive interference when conditions satisfy the Bragg’s
Law [25]. The diffracted X-rays are then detected, processed and counted.
By scanning the sample through a range of 2θ angles, all possible diffraction
directions of the lattice should be attained due to the random orientation of the
powdered material.

Fig. 9: Schematic of X-ray diffraction setup

Conversion of the diffraction peaks to d-spacings allows identification of
the mineral because each mineral has a set of unique d-spacings. Typically,
this is achieved by comparison of d-spacings with standard reference patterns.
Uses of X-Ray Powder Diffraction
The most widespread use of X-ray powder diffraction is for the identification
of crystalline compounds by their diffraction pattern. Listed below are some
specific uses:
•
•

Identification of single-phase materials – minerals, chemical compounds,
ceramics or other engineered materials.
Determination of the crystal structure of identified materials

2. Ultraviolet-Visible Spectroscopy
Ultraviolet and visible (UV-Vis) absorption spectroscopy measures the
attenuation of a beam of light after it passes through a sample or after
reflection from a sample surface. Absorption measurements can be at a single
wavelength or over an extended spectral range. Ultraviolet and visible light
are energetic enough to promote outer electrons to higher energy levels, and

Asian Journal of Biochemical and Pharmaceutical Research

98

UV-Vis spectroscopy is usually applied to molecules or inorganic complexes
in solution. The difference in energy between molecular bonding, nonbonding and anti-bonding orbital’s ranges from 125-650 kJ/mole. This energy
corresponds to EM radiation in the ultraviolet (UV) region, 100-350 nm,
and visible (VIS) regions 350-700 nm of the spectrum.In this region of the
electromagnetic spectrum; molecules undergo electronic transitions [26].
The UV-Vis spectra have broad features that are of limited use for
sample identification but are very useful for quantitative measurements. The
concentration of an analyte in solution can be determined by measuring the
absorbance at specific wavelength and applying the Beer-Lambert Law.
Instrumentation
The construction of a traditional UV-VIS spectrometer is very similar to an IR
spectrophotometer. Schematic representation of UV-visible spectrophotometer
is shown in Figure 10.

Fig. 10: Schematic diagram of ultraviolet-visible spectrometer

Two sources are required to scan the entire UV-VIS band:
• Deuterium lamp – covers the UV – 200-350
• Tungsten lamp – covers 350-700
As with the dispersive IR, the lamps illuminate the entire band of UV
or visible light; the monochromator (grating or prism) gradually changes the
small bands of radiation sent to the beam splitter .The beam splitter sends a
separate band to a cell containing the sample solution and a reference solution.
The detector measures the difference between the transmitted light through the
sample (I) vs. the incident light (I0) and sends this information to the recorder.
Sample Handling
Virtually all UV spectra recorded are from solution-phase.
Cells can be made of plastic, glass or quartz.
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Only quartz is transparent in the full 200-700 nm range; plastic and glass
are only suitable for visible spectra.

Fig. 11: A typical sample cell (commonly called a cuvet)

The Spectrum
The x-axis of the spectrum is in wavelength; 200-350 nm for UV, 200-700
for UV-VIS determinations.Due to the lack of any fine structure, spectra are
rarely shown in their raw form, rather, the peak maxima are simply reported
as a numerical list of “lambda max” values or λmax .The y-axis of the spectrum
is in absorbance, A. From the spectrometers point of view, absorbance is the
inverse of transmittance: A = log10 (I0/I). From an experimental point of view,
three other considerations must be made:
1. A longer path length, l through the sample will cause more UV light to be
absorbed.
2. The greater the concentration, c of the sample, the more UV light will be
absorbed
3. Some electronic transitions are more effective at the absorption of photon
than others – molar absorptivity, e.
These effects are combined into the Beer-Lambert Law: A = e c l
A is unit less, so the units for e are cm-1 · M-1.
Practical Application of UV Spectroscopy
UV was the first organic spectral method, however, it is rarely used as a
primary method for structure determination.
It is most useful in combination with NMR and IR data to elucidate unique
electronic features that may be ambiguous in those methods.
It can be used to assay (via λmax and molar absorptivity) the proper
irradiation wavelengths for photochemical experiments, or the design of UV
resistant paints and coatings.
The most ubiquitous use of UV is as a detection device for HPLC; since
UV is utilized for solution phase samples vs. a reference solvent this is easily
incorporated into LC design.
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The beam is restricted by the condenser aperture (usually user selectable),
knocking out high angle electrons (those far from the optic axis, the dotted line
down the center)
The beam strikes the specimen and parts of it are transmitted.
RESULTS AND DISCUSSIONS
Structure and Phase analysis
Structural and phase investigation of magnetic nanoparticles has been carried
out by powder x-ray diffraction (XRD).X-ray patterns are recorded by
PANalytical X’Pert PRO MRD ML.The XRD patterns of the as-synthesized
Fe3O4, MnFe2O4, NiFe2O4 nanoparticles are shown in Figure 12. All the six
peaks observed at 2θ~30.25o (220), 35.75o (311), 43.25 o (400), 53.70o (422),
57.45o (511) and 62.70o (440) are indexed to a pure cubic inverse spinel
structure.

Fig. 12: XRD pattern of Fe3O4, MnFe2O4, NiFe2O4 nanoparticles

The average crystallite sizes (D) of Fe3O4, MnFe2O4, NiFe2O4 nanoparticles
has been estimated using Debye-Scherrer’s Formula from the highest reflection
peak in the XRD pattern [27]
D = 0.9λ / β Cos θ
Where λ is characteristics wavelength used (1.54016 A o), β is the full width at
half maxima (FWHM) of highest intense peak (311), and θ is Bragg’s angle.
Calculated values are presented in Table 1.
Table 1: Crystallite size calculated from x-ray diffraction
S. No
1.
2.
3.

Sample Specification
Fe3O4
MnFe2O4
NiFe2O4

Crystallite Size (nm)
8.40
9.06
8.25
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UV-Visible Spectra Study
The UV-visible spectra of Fe3O4, MnFe2O4, NiFe2O4 are shown in Figures
13, 14 and 15. For UV-visible study the sample is disperse in water and it is
used for the analysis. UV-visible spectra are recorded on HITACHI U-3900H
Spectrophotometer.

Fig. 13: UV-visible spectrum of Fe3O4
nanoparticles

Fig. 14: UV-visible spectrum of
MnFe2O4 nanoparticles

Fig. 15: UV-visible spectrum of NiFe2O4 nanoparticles.

The band gap values of nanoparticles has been calculated using the
Planck-Einstein equation
E = hn
Since the frequency n, wavelength λ, and speed of light c are related by
λn=c, the Planck relation can also be expressed as[38]
E=hc/λ
Calculated values are tabulated in Table 2.
Table 2: Band gap values calculated from UV-visible spectrum
S. No.
1.
2.
3.

Sample Specification
Fe3O4
MnFe2O4
NiFe2O4

Band Gap (eV)
3.03
3.58
4.56
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CONCLUSIONS
•
•

•

Magnetic nanoparticles of Fe3O4, NiFe2O4 and MnFe2O4 have been prepared
by chemical co-precipitation method.
X-ray diffraction study confirms the cubic inverse spinel structure of Fe3O4,
MnFe2O4, NiFe2O4. The broadening of peaks indicates that the as-synthesized
samples have smaller sizes. The average crystallite size of the Fe3O4, MnFe2O4,
NiFe2O4 nanoparticles are 8.40 nm, 9.06 nm and 8.25 nm, respectively
From the study of UV-visible spectrum, the band gaps of nanoparticles were
determined. The band gap values for Fe3O4, MnFe2O4, NiFe2O4 are 3.03, 3.58
and 4.56, respectively.

Introduction to Magnetic Nanoparticles
Magnetic nanoparticles are a group of nanoparticles that can be manipulated
with a magnetic field. These particles commonly comprise magnetic particles
like nickel, cobalt, iron and their chemical compounds. Nanoparticles are
normally smaller than 1 µm in diameter and the larger microbeads are 0.5–500
µm in diameter. Magnetic nanoparticles have been researched extensively
since they have attractive characteristics that could be used in catalysis,
specifically nanomaterial-based catalysts. They have been investigated for use
in the following applications:
Magnetic resonance imaging
•
•
•
•
•
•

Biomedicine
Magnetic particle imaging
Data storage
Nanofluids
Environmental remediation
Optical filters
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INTRODUCTION
Meaning and Origin
The word Anganwadi is derived from the Hindi word “Angan” which refers
to the courtyard of a house. In rural areas an Angan is where people get
together to discuss, greet, and socialize. The Angan is also used occasionally
to cook food or for household members to sleep in the open air. This part of
the house is seen as the heart of the house. It is perceived as a sacred place.
Thus the significance that this part of the house enjoys is how the worker who
works in an Angan and visits other Angan to perform the indispensable duty
of helping with health care issues among other things came to be known as
the Anganwadi worker. They are after all the most important link between the
rural poor and good healthcare.
Work of Anganwadi Workers
The basic work of Anganwadi workers is extremely important and needs to
be carried out in the most efficient manner possible. They need to provide
care for newborn babies as well as ensure that all children below the age of
6 are immunized or in other words have received vaccinations. They are also
expected to provide antenatal care for pregnant women and ensuring that
they are immunized against tetanus. In addition to this they must also provide
post natal care to nursing mothers. Since they primarily focus on poor and
malnourished groups it becomes necessary to provide supplementary nutrition
to both children below the age of 6 as well as nursing and pregnant women.
Consistently they need to ensure that regular health and medical checkups of
AJBPR, Special Issue (2018), pp. 104–111
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women who fall between the age group of 15 to 49 years take place and that
all women and children have access to these checkups. They also need to work
towards providing preschool education to children who are between 3 to 5
years old.[2]
Anganwadi Centre (AWC) is one of the important healthcare establishments
in a rural setting besides dispensaries. In order to free rural India from the
grasp of problems related to healthcare, lack of education and lack of hygiene,
Government of India instated Anganwadi Centre (AWCs) in 1975 under the
Integrated Child Development Service (ICDS) scheme. Addressing health
issues of villages all over the country, these institutions are run by trained
anganwadi workers (AWWs). These social activists are the key informants
and renderers of healthcare issues and services. The social workers function
along with accredited social health activists (ASHA), mukhya sewikas and
auxiliary nurse midwife (ANM) to conduct health related activities in rural
regions.
Responsibilities of Anganwadi Workers as per the Government
The Ministry of Women and Child Development has laid down certain
guidelines as to what are the responsibilities of Anganwadi Workers
(AWW). Some of them are as follows. These include showing community
support and active participation in executing this Programme, to conduct
regular quick surveys of all families, organize pre-school activities, provide
health and nutritional education to families especially pregnant women as
to how to breastfeeding practices etc., motivating families to adopt family
planning, educating parents about child growth and development, assist in
the implementation and execution of Kishori Shakti Yojana (KSY) to educate
teenage girls and parents by organizing social awareness programmes, etc.,
identify disabilities in children and so on.
Mentioned below are the duties of anganwadi workers:
1. Assisting ASHA on spreading awareness for healthcare issues such as
importance of nutritious food, personal hygiene, pregnancy care and
importance of immunization.
2. Act as a storekeeper to supply drug kits and medication to the needy
on prescription of auxiliary nurse midwife.
3. Coordination with block and district healthcare establishments to
avail medical schemes.
4. Helping to mobilize pregnant/lactating women and infants for
nutrition supplements.
5. Ascertaining immunization and health check-ups for all.
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6. Working proactively to spread awareness of health schemes run by
government.
7. To keep a record of expecting mothers, childbirths and diseases/
infections of any kind.
8. Maintaining referral card for referring cases of mothers/children to
the sub-Centres/PHC.
9. Ascertaining child care by maintaining child cards for their detailed
check-up.
10. Conducting health related survey of all the families and visiting them
on monthly basis.
11. Conducting pre-school activities for children of up to 5 years.
12. Organizing supplementary nutrition for feeding infants, expectant/
nursing mothers.
13. Organizing counseling/workshops along with ANM and block health
officers to spread education on topics like correct breastfeeding,
family planning, immunization, health check-up, ante natal and post
natal check.
14. Sharing record of births with the Panchayat Secretary/Gram Sabha
Sewak/ANM.
15. To visit expecting/nursing mothers in order to be on course with
child’s upbringing and development.
16. To ensure that health components of various schemes is availed by
villagers.
17. Informing supervisors for villages’ health progression, or issues
needing attention and intervention.
18. To ensure that Kishori Shakti Yojana (KSY), Nutrition Programme for
Adolescent Girls (NPAG) and other such programmes are executed as
per guidelines.
19. To determine any disability, infections among children and referring
cases to PHC or District Disability Rehabilitation Centre if needed.
20. Following pulse polio immunization (PPI) drives by organizing a
camp at AWC.
21. Immediately reporting diarrhoea and cholera cases to health care
division of blocks and districts.
In India ICDS anganwadi workers (AWWs), play a vital role in promotion
of community based optimal CF practices in India. The present study was
conducted to assess the awareness level of Anganwadi workers regarding
nutrition.
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RESEARCH METHODOLOGY
Sample Description
•
•
•
•

Sample: Anganwadi workers
Sample size: 50 workers
Sampling technique: Purposive sampling technique was used to select
the sample
Sample selection: Sample was drawn from different villages of Gurgaon

For the collection of data, personal interview was done to gather
information from selected Anganwadi workers.
Criteria for the Sample Selection
Respondents should be Anganwadi Workers
•

Tools used: Questionnaire cum Interview Schedule was used to collect
the data.

•

Data collection: Firstly rapport was established with the respondents
in order to make them comfortable. The questionnaire cum interview
schedule was handed over to the sample and thereafter the purpose of the
research has been explained to them. On an average, time taken for the
completion of questionnaire by a respondent was 15-20 min. Information
was derived as per the convenience of the sample.

•

Date analysis: In accordance with the kind of information and data
collected, data was subjected to quantitative as well as qualitative analysis.
Categories for analysis were formulated; the responses were coded and
tabulated with respect to the analytical category. They were analyzed
keeping in mind the objectives of the present study.

RESULTS AND DISCUSSION
Table 1: Nutritious Diet Means
Responses

No (%ages)

Nutritious diet is…..

N=50

Balanced diet
Pulses
Green vegetables
Oily food

47(94)
1(2)
1(2)
1(2)

94% of the respondents stated that “Nutritious diet is balanced diet”
whereas 2% believe “Green leafy vegetables”; 2% believe “pulses” as a
nutritious diet whereas another 2% think that “oily food” leads nutritious diet”
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Table 2: Nutrition Means
Responses*
Nutrition is….
Balanced diet
Pulses
Green leafy
Intake of milk

No (%ages)
N=50
47(94)
2(4)
2(4)
3(6)

*
Multiple responses
         

Table 2 depicts that 94% of the respondents believe that “Nutrition is
balanced diet”; 4% believe that nutrition means having more of pulses in diet;
4% stated that green leafy food is perfect nutrition whereas6% of them believe
that nutrition means “intake of milk
Table 3: Importance of Nutritious Diet
Responses
Is Nutritious diet important?
Yes
No

No (%ages)
N=50
50(100)
-

Table 3 depicts that 100% of the workers believe that “Nutritious diet is
important”. This shows that anganwadi workers are aware of the importance
of nutrition in our life though few of them were not able to give scientific
reason for the same
Table 4: Importance of Nutritious Diet
Responses*
Nutritious diet is important…
For good Health
For eye sight
For bones
All of the above
*

No (%ages)
N=50
23(46)
1(2)
5 (10)
48(96)

Multiple responses

It is evident from Table 4 that 46% of the sample believe that “nutritious
diet is important for good health”; whereas 2% believe it is important for
eye-sight only; 10% stated the it is very important for the bones formation;
however there were multiple responses of the statement as 96% of them
believe nutritious diet is important for all the given options”
Table 5: Complete Information about Nutrition
Responses
Do you have complete information about Nutrition?
Yes
No

No (%ages)
N=50
38(76)
12(24)

Awareness Among Anganwadi Workers Regarding Nutrition...

109

Table 5 depicts that 76% of the respondents believe that “they have
complete information about Nutrition” whereas 24% of them believe that they
don’t have complete information”
Table 6: Source of Information
Responses*

*

No (%ages)

From where did you get the information about the same

N=50

TV
Friends
Teacher/trainer
Books

12(24)
15(30)
45(90)
31(62)

Multiple Responses

It is clear from the above table that majority (90%) of the respondents
received such information from teacher cum trainer; 62% received from books;
30% received from “friends”; and only 24% received nutritional information
from TV.
Table 7: Nutrients Deficient in Pregnant Women’s Diet
Responses
…nutrient is deficient in the diet of pregnant women
Iron
Calcium
Vitamin D
All of the above

No (%ages)
N=50
38(76)
2(4)
4(8)
6(12)

Table 7 reveals that majority of the sample (76%) believe that “Iron is
the nutrient deficient in the diet of pregnant women” whereas 4% of them
said “Calcium”; 8% believe that Vit D is deficient in the diet of pregnant lady.
However 12% of them replied that all Iron, calcium & Vit D, are deficient in
the diet of pregnant women”.
Table 8: Nutrient Deficient in Lactating Mother’s Diet
Responses
Nutrient deficient in the diet of lactating mothers is…
Iron
Calcium
Vitamin A
All of the above

No (%ages)
N=50
4(10)
4(10)
4(10)
28(70)

Table 8 depicts that majority (70%) of the respondents stated that “Iron,
Calcium and Vitamin A –all these nutrients are deficient in the diet of lactating
mothers”; whereas only 10% of the total sample believe that “Iron” is the
nutrient which is deficient in the diet of lactating mother; 10% replied that
“Calcium and 10% replied Vit A are the nutrients which are deficient in the
diet of a lactating mother.
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Table 9: Problems Due to Iron Deficiency
Responses*
Deficiency of Iron leads to a disease named…
Goitre
Night Blindness
Anaemia
Rickets

No (%ages)
N=50
24(48)
12(24)
12(24)
21(42)

Table 9 shows that majority of the respondents(48%) believe that
deficiency of Iron leads to “Goitre”; 42% declared “Rickets” to be responsible
for the same; whereas equal % of sample i.e. 24% believe that Night blindness
and Anaemia are responsible for the deficiency of Iron in the diet. Multiple
responses were found for the said .statement.
Table 10: Awareness Regarding Important Nutrients
Responses
Very important nutrient in the diet of lactating mother is…
Iron
Green vegetables
Protein
All of the above

No (%ages)
N=50
1j (2)
3(6)
1(2)
45(90)

It is evident from Table 10 that 90% of the total sample believe that “Iron,
Green leafy vegetables and Proteins are all needed in the diet of lactating
mother”; 6% believe that “green leafy vegetables”; equal %, i.e. 2 % believe
that Iron and Proteins are important nutrients during lactation period.
Table 11: Diet During Menstruation
Responses
What kind of diet should be there during menstrual cycle?
Iron rich diet
Calcium rich diet
Protein rich
All of the above

No (%ages)
N=50
3(6)
1(2)
2(4)
44(88)

The above table shows that 88% of the sample stated that “diet of a
girl experiencing menstrual cycle should include Iron, Calcium as well as
Protein”; 6% believe “Iron” to be important; 4% believe “Protein” rich diet
to be included and only 2% believe that “Calcium” should be there in the diet
during menstrual cycle.
DISCUSSION
The current study aimed to assess the awareness among anganwadi workers
regarding nutrition & nutritious diet. Being Anganwadi workers they were
actually aware of nutritional services provided at anganwadi centers. They
were able to explain it if asked but none of them was familiar with the energy
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and protein requirement of the targeted age group. They were unaware of the
fact as to how many caloric food they are providing to children. Also they
were not having much knowledge about deficiency diseases. For them good
food is nutritious and balanced diet. But they are unable to give scientific
explanation about the same. Without this information, the workers may not be
able to provide adequate services to the beneficiaries in the anganwadi.
Not even this, they were not having knowledge even about the revised
and pre revised guidelines for the cost. So the results reveal that they are not
fully equipped with the information and knowledge regarding nutrients and
its importance This indicates that in spite of the all training of anganwadi
workers, their performance as well as awareness in terms of nutrition and
health perspective was not satisfactory and hence the need of the hour is to
organize frequent training as well as on spot training Programme to make
them perfect workers.
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Abstract:The purpose of this study was to analyze the binding mode interactions
of N-substituted Benzimidazole Hydrazide Analogues on the known biological
receptors by computational docking studies.Today more than 60% drugs which
are in practice are synthetic molecules and day by day the scope of synthetic
medicinal chemistry is widening so there is an urgent need to design and develop
new molecules for improving cancer chemotherapy. The designed new molecule
were studied for molecular interaction on crystallographic structure of protein
crystal Structure of Human HDAC8 Inhibitor Complex (PDB ID: 3SFH) and
Crystal structure of Danio rerio histone deacetylase 6 catalytic domain 2 (PDB
ID: 5EF8) respectively.
Keywords: Benzimidazole hydrazide, Molecular Docking, Anticancer.

INTRODUCTION
Molecular docking is an optimization process to understand the “best-fit”
orientation of a ligand that binds to a particular protein of interest so as to
predict the intermolecular complex interactions and binding energy.[1]
Benzimidazole has emerged as an important heterocyclic scaffold because
of its wide range of activities as well as synthetic potential. Benzimidazole
exhibits its structural resemblance with purines, because of which it can easily
interact with various biomolecules.[2]
Benzimidazole is a heterocyclic aromatic organic compound. It is an
important pharmacophore and a privileged structure in medicinal chemistry.
This compound is bicyclic in nature which consists of the fusion of benzene
and imidazole. Nowadays it is a moiety of choice which possesses many
pharmacological properties.[3]
AJBPR, Special Issue (2018), pp. 112–116
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Recent reports have shown the anti-cancer potential of substituted
benzimidazoles while its hybrids with other heterocyclic moieties have
displayed improved anticancer activities.
There is an urgent need for novel effective drug regimens for the treatment
of cancer because the current chemotherapy suffers from a slim therapeutic
index, with significant toxicity from effective drug doses or tumor recurrence
at low drug doses. Searching for new anticancer agents having heterocyclic
nucleus continues worldwide at various laboratories.
Scientists from worldwide have reported remarkable antitumor/
antiproliferative/anticancer4, anti-bacterial[5],antiviral[6] we have synthesized
2-(substituted phenyl including anti-HIV, antifungal[7] and antioxidant8
activities of different benzimidazole derivatives.
However, despite their wide range of biological activities along with
their anticancer activity still, there is a need for the development of novel,
practical, and efficient methods for nitrogen-containing heterocyclic synthesis
which nowadays becomes an important goal in modern organic synthesis. We
represent here the overview in the synthesis of N-Heterocyclic compounds
and their anticancer potency.[9]
Discovery and development in the chemotherapeutic division for the
treatment of cancer and searching of new anticancer agents continues
worldwide at various laboratories.[10]
MATERIALS AND METHODS
Molecular Docking Analysis
All the designed candidate molecule was built using Chem draw Professional
15.0 and were subjected to molecular docking studies using the Autodock
Tools (ADT) 1.5.6 and Autodock version 4.2.6 to investigate the potential
binding mode. The Lamarckian genetic algorithm, inculcated in the docking
N

H
N

N
HN

O

NH
O

OH

Fig. 1: PANOBINOSTAT (Reference
Molecule)

NH
N

R
Fig. 2: N-(substituted benzylidene)-1H
benzo[d]imidazole-1-carbohydrazide
Analogues
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program AutoDock 4.2, was employed to satisfy the purpose. The protein
selected for the study was obtained from Protein Data bank were crystal
Structure of Human HDAC8 Inhibitor Complex (PDB ID: 3SFH) and the
Crystal structure of Danio rerio histone deacetylase 6 catalytic domain 2 in
complex with panobinostat (PDB ID: 5EF8)1 which was resolved at 2.7Å and
2.6 Å using X-ray diffraction.
Table 1:Docking Score of the Analogues with Receptors(PDB ID:3SFH & 5EF8 )
Ligand
STANDARD
TZSV1
TZSV2
TZSV3
TZSV4
TZSV5
TZSV6
TZSV7
TZSV8
TZSV9
TZSV10

Substitution
Substitution
(-R2)
(-R1)
PANOBINOSTAT (Fig. 1)
-2-NO2
-H
-3-NO2
-H
-4-NO2
-H
-3-OH
-H
-4-OH
-H
-2-Cl
-H
-2-Cl
-4-Cl
-4-CN
-H
-2-OCH3
-3-OCH3
-3-OCH3
-4-OCH3

Dock Score Dock Score on
on 3SFH
5EF8
-10.6
-9.73
-9.58
-6.31
-9.12
-7.07
-7.92
-7.57
-9.2
-7.9
-8.97
-7.88
-9.66
-8.62
-8.68
-8.06
-8.7
-7.76
-9.69
-7.69
-8.39
-7.15

O
OH

TZSV11

-10.99

-8.89

-9.46

-8.69

2-hydroxy-1-naphthaldehyde
O

TZSV12

O
4-(benzyloxy)benzaldehyde

RESULT AND DISCUSSION
The present study helps us to understand the interaction scenario between
the new designed candidate with both the receptor 3SFH (https://www.rcsb.
org/structure/3sfh) and 5EF8 (https://www.rcsb.org/structure/5EF8). The
interaction between the ligand and receptors was studied and the data were
screened for binding energy and interaction.
From the docking, the free energy of binding of all compounds was
calculated. Standard Panobinostat shows binding energy of -10.6 and -9.73
kcal/mol with 3SFH and 5EF8 respectively (Fig.3 & Fig.4).The other design
candidates were docked with both the protein. Among the all compounds
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Fig. 3: 3D interactions of reference
(panobinostat) with 3EF8 receptor

Fig. 4: 3D interactions of reference
(panobinostat) with 5EF8 receptor

Fig. 5: 3D interactions of TZSV11 with
3SFH 3SFH

Fig. 6: 3D interactions of TZSV11
with 5EF8

docked, molecule TZSV11 possess high binding energy compared to the
reference. Compound TZSV11 binds very well with 3SFH as well as 5EF8
receptor having one hydrogen bond and three pi-pi bond in both the receptors
(Fig.5 & Fig.6). Binding analysis of other few ligand showing efficient
interaction with the receptor.
CONCLUSION
The reference Panobinostat when docked into PDB crystal structure of 3SFH
and 5EF8 showed dock score of -10.6 and -9.73 kcal/mol respectively. Few
candidates of the analogues showed significant docking score and large number
of interactions with the receptor by hydrogen bond and pi-pi interactions. The
highest docking score of -10.99 and -8.89 kcal/mol was shown by molecule
TZSV11 with 3SFH and 5EF8 respectively. This data explicates that few
candidates of the new designed series may show good anticancer activity
which will further be validated through in vitro and in vivo studies.
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Abstract: The main objective of the study is to demonstrate the anti-microbial
evaluation of the aqueous extract of the leaves of Barleria strigosa. The antimicrobial activity of was examined on Bacterial strains of Escherichia coli and
Staphylococcus aureus and fungal strain of Candida albicans through Disc
Diffusion Assay. After the microorganisms were cultured in suitable media
(nutrient agar medium) and the commercial standard antibiotic (Amoxycillin),
negative control (DMSO) and various dilutions of the extract were applied, the
Plates were incubated and the diameter of inhibition zone by these were studied.
Phytochemical screening confirms the presence of Alkaloids, Carbohydrate,
Flavonoids, Terpenoids, and Tannins. The aqueous extract showed good antimicrobial property since the diameter of the Zone of Inhibition by the stock
solution of the extract was 2 mm, 4 mm and 3 mm for S.aureus, E.coli and
C.albicans respectively as compared to the NIL value of the standard antibiotic
solution. However, the Negative Control demonstrated a diameter of 12 mm. The
results provided evidence that the studied plant extracts might be potential sources
of new anti-microbial drug. The present objective is to further study the aqueous
extract in terms of separation of the compounds available in it and identification
of the active compound. The future plan is to study the therapeutic potential of
the active compound of this plant and develop new drugs considering the active
compound(s) of the plant as the lead.
Keywords: Barleria strigosa, aqueous extract, anti-microbial activity,
phytochemical screening, active compound, drug design

INTRODUCTION
Barleria strigosa (Family: Acanthaceae) is a shrub native to tropical regions of
Asia. The leaves are used in Thai traditional medicine as an antipyretic as well
as an antidote for detoxification of poisons. In our studies on medicinal plants,
the constituents of this plant were investigated. The plant were collected and
AJBPR, Special Issue (2018), pp. 117-123
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authenticated from Acharya Jagadish Chandra Bose Indian Botanic Garden,
Howrah, West Bengal, India. In a previous study, a quaternary amine(betaine)
was reported. In this study a new phenyl ethanoid glycoside and a new
iridoid glucoside was isolated and characterized, together with seven known
compounds from an entire plant [1]. Manapradit et al. reported that methanolic
extract of the leaves of Barleria strigosa had in vitro cytotoxicity against the
P-388 murine leukemia cell line with CC50(50% cytotoxicity concentration)
of 413.89 µg/ml and exhibited strong antibacterial activity against Bacillus
subtilis with an inhibition zones of 14 mm at 10 mg/disc [2]. Therefore, this
present study attempts to evaluate the antimicrobial activity using water as
the solvent instead of alcohol. As we know that water is a very cheap and
easily available solvent, so we have chosen to evaluate the antimicrobial
activity using aqueous extract of Barleria strigosa. The crude water extract
was filtered and concentrated to get the pure extract. The extracts were tested
for their antimicrobial activity against the opportunistic commensals S.aureus,
E.coli and C.albicans using Disc Diffusion Assay method[3]. The water
extract exhibited antimicrobial activity with diameters of the inhibition zone.
MATERIALS AND METHODS
All the chemicals were purchased from Spectro-Chem, Hi-media, Sigma
Aldrich and solvents from Rankem and Fischer Scientifc and used as it was
or otherwise it is specified accordingly. All the extractions were carried out
under open air and in dried flask and microbiological procedures in sterile and
temperature controlled environment.
Collection & Preparation of Dry leaves: The leaves of Barleria strigosa plant
were collected from Acharya Jagadish Chandra Bose Indian Botanic Garden,
Howrah, West Bengal. The fresh leaves are shade dried for 30-45days. These
dried leaves were crushed by using mixer grinder.
Extraction: A 500 ml conical flask was taken and was filled with water and
ethanol in the ratio 7:3. The crushed leaves were poured into water-ethanol
mixture and stirred well with the help of a glass rod. The conical flask was
then cotton plugged and was kept in a cool and dark place for 3-4 days. It was
shaken vigorously after a specific time interval for 3-4 days for enhancing the
process of extraction. After 4 days the extract was collected from the conical
flask and was kept in a beaker. Then it was boiled in a water bath to evaporate
the solvent. After heating for a whole long day, the crude solid extract was
collected.
Phytochemical screening (Table 1) of the extract was performed using
freshly prepared reagents.
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Table 1: Phytochemical Screening
Test for
Alkaloids
Carbohydrate
Flavonoid
Tannins
Terpenoids

Test Name
Dragendroff’s Test, Mayer’s Test, Wagner’s Test
Fehling’s Test
Shinoda Test, Zn/HCl Test
FeCl3 Test
Salwoski Test, Liberman-Burchard Test

Composition of medium for microbial culture:
Microorganism Candida albicans Staphylococcus aureus
Name of media
Composition

Sabraud Dextrose
Agar (SDA) media
• Dextrose
• Peptone
• Agar
• De-ionised water

Nutrient Agar Media
(broth devoid of Agar)
• Dextrose
• Peptone
• Beef extract
• Agar
• De-ionised water

Escherichia coli
LB (Luria-Bertani)
liquid medium
• Tryptone
• Sodium Chloride
• Yeast extract
• De-ionised water

Preparation of Pure Culture
1ml of human saliva was collected in a test tube and volume was made upto10
ml with distilled water. Similarly, solution of concentration of 10-1, 10-2, 103
, 10-4 & 10-5 was prepared by serial dilution method. The whole procedure
was performed under Laminar Air Flow (LAF). Then 3 µl of the solution
was collected two times with the help of a micropipette from the test tube
containing solution of concentration 10-3 to get the optimum growth and was
pipetted out in a conical flask containing the broth. The conical flask was then
cotton pugged, covered with a paper and tied with a string. It was kept in
the incubator for 24 hours for the fungus to grow. The next day the conical
flask was taken out from the incubator and it was found that the clear solution
became turbid which proved the growth of fungus.
Preparation of Media for Culture
Preparation of nutrient broth: A 200 ml of conical flask was taken and
washed properly. The ingredients (dextrose, peptone, beef extract, distilled
water) were added to the conical flask that was sterilized in an autoclave. The
mixture was then stirred well with a glass rod. The mouth of the conical flask
was cotton plugged, covered with a paper and then tied with a string (Fig. 1).
After sterilizing the media in the autoclave for 15 minutes at 1210c under 15
lb. pressure it was then kept under the laminar air flow. Then they were poured
in test tube. One of the pure culture was taken from the conical flask with a
micropipette and was sub-cultured.
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Preparation of nutrient agar media: The 200 ml of conical flask was taken
and the media was poured in a petri plate and kept for some time to solidify.
Then the pure culture was poured on the petri plate and was spread with the
help of a spreader (Fig. 1). The petri plate was wrapped with a paper and tied
with a string. It was then kept in the incubator for 24 hours to grow.

Fig. 1: Nutrient media in conical flask and petri plates.

Experiment to observe antimicrobial activity of Barleria strigosa leaf
extract: The wells were made in the agar plate by Gel Puncture method
and they were filled with different concentrations of the extract, DMSO and
antibiotic (amoxycillin). The plates were incubated for 24 hours and then
respective the zone of inhibition was checked.
Serial dilution of sample 1 and sample 2: 6 test tubes were labeled as 1,
2…6. The distilled water and the test tube were autoclaved at 1210c and 15
ib. pressure. In each test tube 0.9 ml sterile distilled water was poured using a
1 ml micropipette. The initial dilution was prepared by adding 0.1 ml sample
into the 1st test tube and shaken thoroughly which was labelled as 10-1. From
10-1, again 0.1ml dilution is added to the 2nd test tube which was labelled as
10-2. The process was continued upto 10-11 dilution.
Staining of colonies: Some single colonies are marked with a marker and are
selected for staining. The slides are cleaned with 70% ethanol and a cotton.
On each slide a smear is prepared and heat fixed. Gram staining (Fig. 2) of S.
aureus and E.coli was performed in the following way: Each smear is covered
with crystal violet for 30 seconds Each slide is washed with distilled water
for few seconds. Gram’s iodine is then used on each slide for 30 seconds. The

Fig. 2: Staining of S.aureus and E.coli
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iodine is washed with 95% ethyl alcohol and then with water. Safranin is then
applied on each for 30 seconds. The slides are washed with distilled water and
air dried. These are then observed under the microscope.
Preparation of media and Plating of the diluted samples: 3 petri plates
were labeled as 1, 2, 3. A 150 ml conical flask was taken and the nutrient media
was prepared using the required components. The petri pates and the media
were then autoclaved at 121°C and 15 lb. pressure. The media is then poured
equally in the 3 plates in aseptic condition. From each respective test tube 0.1
ml culture is taken and spread on the respective plate using a spreader. The
plates are then incubated at 37°C for 24 hours. (Fig. 3)

Fig. 3: S.aureus, E.coli and C.albicans cultures

Gel punching method: After having sufficient growth in the petri plates, wells
were made in it by Gel puncher. The extract of different concentrations of the
plant were poured in the wells by micro pipette. The negative control, DMSO
and the antibiotic (amoxicillin) were added in the separate wells.
Zone of inhibition: After incubating for 24 hours ‘Zone of inhibition’ for the
different extracts, DMSO & antibiotic was studied. The average of 3 diameters
of the zone of inhibition was compared with that of the antiobiotic. If the ‘zone
of inhibition’ of the plant extracts is greater than that of the antibiotic then it
is said to be having greater antimicrobial activity. If the ‘zone of inhibition’ of
the plant extracts is less than that of the antibiotic then it is said to be having
less antimicrobial activity[4], [5].
RESULTS AND DISCUSSION
Phytochemical tests confirmed the presence of following class of
phytoconstituents:
Phytochemicals
Alkaloids
Carbohydrate
Flavonoid
Tannins
Terpenoids

Presence
Present
Absent
Present
Present
Present
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Gram positive purple coccus and Gram negative red rods are seen for
S.aureus and E.coli respectively and for Candida, in the Catalase Test, bubbles
are seen to arise from the test tube. However, Agar media did not change
colour. (Fig. 4)

Fig. 4: Gram positive purple coccus (S.aureus), Gram negative red rods (E.coli)
and Catalase Test for C.albicans.

The diameter of the Zone of Inhibition (mm) by the stock solution of the
extract was studied.(Table 2)
Table 2: Different Zone of Inhibition in mm
Sample
Stock Solution
10-1
10-2
10-3
10-4
Negative control (DMSO)
Standard (Amoxycillin)

S.aureus
2

E.coli
4

C.albicans
3

1.8
1.5
12.1
-

3.3
2
1
3
-

1.5
1
2
-

Fig. 5: Zone of Inhibitions in S.aureus cultured Petri plates.
(i) Stock Solution (ii) Diluted extract solutions
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Fig. 6: Zone of Inhibitions in E.coli (left) and C.albicans (right)

CONCLUSION
The results provided evidence that the aqueous plant extract might be a
potential source of a new antimicrobial drug. The anti-microbial activity of
aqueous extract of leaves of B.strigosa having modest anti-microbial activity
was reported for the first time. The future objectives include identification,
characterization and developing new drugs considering the active compound(s)
of the plant as the lead. Also other medicinal aspects can be investigated in due
time.
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INTRODUCTION
Budgeting is the process of creating a plan to spend your money. This spending
plan is called a budget. Creating this spending plan allows you to determine
in advance whether you will have enough money to do the things you need to
do or would like to do.
Budget play a very important role in ones day to-day life. There are many
benefits derived from budgeting. It helps in the coordination of activities
between departments while aligning these activities to the big picture – the
company’s strategic plan. It provides the assignment of decision-making
responsibilities and enhances management’s responsibility. With a solid plan
in place, all decision makers are working towards the same goal. In addition,
the budget improves performance evaluations – providing a common base for
discussion on how well the manager met his goals and providing a talking point
concerning why actual results veered from the original budget. It encourages
all areas within the business to become more efficient, which rolls up to a
greater efficiency company-wide.
In other words, a budget is a comprehensive financial plan for achieving
the financial and operational goals of an organization. Used correctly, a budget
is the map of the company’s strategic plan. In creating the budget, the company
is developing its objectives for the acquisition and use of its resources. Once in
place, it becomes a valuable benchmark to determine how well the steps taken
by management are ensuring objectives are attained.
Creating an effective budget can be a daunting task. It is more than
crunching a bunch of numbers and throwing it out to the team. Participation
in the budgeting process is an important part of the employee-management
communication process. It leads to group acceptance of the budgeted goals.
Budgets must be perceived to be fair and reasonable by employees whose
performance will be compared to these goals. The process of creating the
budget with the team is an opportunity to hear the team’s opinions and ideas
AJBPR, Special Issue (2018), pp. 124-127
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and to share the organization’s vision with them. Involve them and get their
buy-in, and it will lead to greater success.
Importance of budgeting in strategic planning. Creating a budget is not
just an exercise that the CFO gives to the managers of the company to provide
busy work to those already very busy. A budget is a comprehensive financial
plan for achieving the financial and operational goals of an organization.
Reasons for Budgeting
There are few good reasons why everyone should create and stick to a budget:
•
•
•
•
•
•
•
•

It helps you keep an eye on the price of different products
It ensures that we don’t spend money on goods we don’t require
It helps avoiding impulsive buying
It leads to a happy and comfortable retirement.
It helps you save for emergencies
It sheds light on bad spending habits
It’s better than counting sheep.
It avoids impulsive buying

Budgeting in Health Care
During the last decade there has been a recognition that all health care systems,
public and private, are characterised by perverse incentives (especially moral
hazard and third party pays) which generate inefficiency in the use of scarce
economic resources.
Reasons Why Healthcare Organizations Need Budgeting
Healthcare Organizations require staff wages, benefits account for a large
portion of the budget and because of the same reason, medical facilities need to
have an effective tool to keep the track of all. This can be easily done with the
help of budgeting software. By having budgeting software into the financial
planning process, chief financial officers at health care organizations will have
the data they need to create realistic financial forecasting models, which can
lead to more informed staffing decisions.
Importance of Budgets in Strategic Planning
Get Involved in Budget Planning – The earlier you get involved in budgetary
planning, the more likely you will be able to influence outcomes. Planning will
involve deciding upon strategic goals, reviewing options, and deciding upon
the best one. A strategic goal might be that your school should make available
for its learners the best possible E-learning resources that are available. Each
option will have associated benefits, risks, and costs. Deciding upon, the best
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option will involve weighing up the benefits, risks, and costs of each and
choosing what is likely to be best for your department and your students.
Following are some of the ways of making more effective budget:
1. Identify the decision makers in the organization and involve them in
the budget creation process.
2. Use technology to coordinate and consolidate the budgeting efforts
with the team.
3. Create a budget that reflects the organization’s strategic plan for the
company.
4. Engage the team in reviewing and comparing the budget to actuals in
order to highlight strengths and weaknesses.
5. Identify issues quickly and create a plan for immediate resolution.
6.

When going through the budget process remember that the budget is a
tool. It is the tool that translates the organization’s goals and strategies
into dollars. It is a plan and when developed well it can provide
opportunities to work closer with the team to keep the organization
on track.

CONCLUSION
Budgeting is simply the process by which we balance our expenses with our
income. Many people don’t realize that they spend more than they earn and
slowly sink deeper into debt every year.
If you don’t have enough money to do everything you would like to
do, then you can use this planning process to prioritize your spending and
focus your money on the things that are most important to you. At present the
proportion of public resources committed to healthcare in India is one of the
lowest in the world, with less than 1/5th of health expenditure being publicly
financed. India has large scale poverty and yet the main source of financing
healthcare is out of pocket expenditure. This is the main cause of the huge
inequities we see in access to healthcare.
Keeping the new healthcare schemes in mind, this year’s total budgetary
allocation to the Union Health ministry is 52,800 crore, an 11.5% increase
over the amount 47, 353 crore allocated last year. But the National Health
Mission- the flagship scheme has actually seen a decrease in allocation. While
Rs 30,801.56 crore was spent on NHM in 2017-18, this year’s allocation is
Rs 30.129.61 crore. The government has committed Rs 2,000 crore to the
Rashtriya Swasthya Bima Yojna through which money for the National
Health Protection Scheme will be initially routed [1].
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Abstract: Aloe vera is a wonder plant which has numerous health benefits. It is
not only a natural fighter against all sorts of infection, but also an efficient antioxidant which helps in treating multiple problems like heartburn, arthritis, stress,
diabetes, rheumatic pain, asthma, cancer, digestion related issues and AIDS. It
also acts as a laxative, beauty enhancer and has an effect on lowering blood sugar
levels in diabetics. Consumption of Aloe vera internally works on congestion,
intestinal worms, indigestion, stomach ulcers, colitis, hemorrhoids, liver problems
such as cirrhosis and hepatitis, kidney infections, urinary tract infections,
prostate problems and acts as a general detoxifier. Aloe has been proved to be
a plant of amazing medicinal properties by researchers. The medicinal value of
the plant is in its gel like pulp obtained by peeling its leaves which has been
recognized since centuries. Its juice has cooling properties, is anabolic in action,
a fighter of ‘pitta’, storehouse of phytochemicals and guards against fever, skin
diseases, burns, ulcers, boils eruptions etc. Commercially, Aloe can be found in
pills, sprays, ointments, lotions, liquids, drinks, jellies, and creams, to name a
few of the thousands of products available. Diabetes is a global epidemic and
a leading cause of disease and death. The fact fewer than half of patients with
type 2 diabetes have their disease well controlled highlights the need for new,
affordable, effective medications that are not limited by unfavorable side effects.
A pooled analysis of various studies that examined the effect of oral aloe vera
in people with diabetes and pre-diabetes suggests the medicinal plant should
be further investigated as an anti-diabetic compound. List of the benefits of
aloe vera:
• Contains healthy plant compounds.
• Has antioxidant and antibacterial properties.
• Accelerates the healing of burns.
• Reduces dental plaque.
• Helps treat mouth ulcers, or canker sores.
• Reduces constipation.
• May improve skin and help prevent wrinkles.
In the present scenario, the Aloe industry is blooming but the consumers are
misguided leading to unfavorable outcome. So, there is an urgent need to educate
AJBPR, Special Issue (2018), pp. 128-133
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about the importance of Aloe vera for human race and popularize it for greater
interest.
Keywords: Aloe Vera. Diabetes. Medicinal Properties. Phytochemicals. Epidemic

INTRODUCTION
Aloe Vera looks like a cactus but it isn’t – the plant is member of the lily family
which includes garlic and onion. Inside the leaf is a jelly-like substance called
aloe vera gel, which is having medicinal properties. Aloe vera contains dozens
of active compounds. Aloe vera has long been used as an herbal medicine. It is
known for its amazing soothing as well as invigorating effects, which make it
a good choice when it comes to skin care. But, recent studies have found that
this ornamental plant is quite effective in treating diabetes too.
The part of the aloe vera plant that is used medicinally is the leaves, the
major components of which are the green outer rind and the colorless inner
gel. Aloe vera products are made from either of these components, or both.
The aloe vera plant contains at least 75 active compounds, “which notably
include vitamins, enzymes, minerals, anthraquinones, monosaccharide,
polysaccharides, lignin, saponins, salicylic acids, phytosterols, and amino
acids, “note the authors, who also cite studies suggesting some of these
compounds play a role in improving blood glucose control. The plant also
contains trace elements such as chromium, magnesium, manganese, and zinc,
known to be important for glucose metabolism by improving the effectiveness
of insulin. Studies of oral aloe vera as a remedy for a range of chronic diseases
- such as asthma, glaucoma, high blood pressure, inflammatory bowel disease,
Table 1: Chemical composition and properties of Aloe vera
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and diabetes – have produced limited or inconsistent evidence. However, oral
aloe vera is becoming more popular, and evidence about its effect on lowering
blood glucose has been mounting, so the researchers decided to analyze it.
Diabetes is a lifelong condition where blood sugar is too high, resulting
in damage to organs if not treated. Many authors claimed for antidiabetic
and antioxidant potential of aloe in experimentally-induced diabetes [4,5].
The glucose lowering effects of Aloe vera were suggested to be mediated, at
least partially, through its potent anti-oxidant effect [6,7]. Recent approaches
suggest that treatment of diabetes should not only focus on insulin secretion
but also on antioxidant protection of the β-cell. This may facilitate the repair
of β-cells undergoing damage by oxidative stress secondary to
hyperglycemia [8].
People with diabetes are more likely to seek complementary and alternative
medicines than people without diabetes. A popular remedy is aloe vera (Aloe
barbadensis), a plant used medicinally by the Chinese, Egyptians, Greeks,
Indians, Japanese, and Mexicans for thousands of years.
Aloe has also been linked with:
• Decreased blood lipids (fats) in patients with abnormally high levels
of these molecules in the blood (e.g. some people with type 2 diabetes)
and/or acute hepatitis (liver disease)
• Decreased swelling and faster healing of wound injuries. Leg wounds
and ulcers are common complications of diabetes, and they typically
take longer time to heal than in healthy non-diabetic individuals.
These positive effects are thought to be due to the presence of compounds
such as lectins, mannans and anthraquinones.
Other Health Benefits of Aloe Vera Are:
•
•

Aloe Vera May Improve Blood Sugar Control in Type 2 Diabetes,
Prediabetes
As well as being mainly used to help soothe and heal skin problems
and irritations, aloe vera also:
Supports digestive system health
Helps treat constipation
Helps the healing process in regards to both pain and inflammation
Prevents scars after surgery
Aids dental health

In addition, preliminary studies suggest that oral aloe vera gel may reduce
symptoms and inflammation in patients with ulcerative colitis, which is a form
of inflammatory bowel disease.
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BENEFITS OF ALOE VERA FOR DIABETIC PATIENTS
Following are some of the reasons why Aloe Vera is considered as a natural
treatment for diabetes
Aloe vera gel is rich in glucomannan. It is a dietary fiber (polysaccharide),
which gets dissolved in the water easily, thereby reducing the amounts of
glucose in our body. In short, this hemicelluloses component can work as a
hypoglycemic substance and lower our blood sugar level effectively
1. It contains certain compounds like anthraquinones (organic phenols
with specific aroma) and lectins (proteins that bind carbohydrates
together), which help in reducing the presence of glucose in our blood
as well as maintaining it properly afterwards.
2. It can lower blood sugar level as much as 50% in just a couple of
months.
3. It detoxifies the body, which helps in eliminating the excess glucose
from the bloodstream.
4. It has incredible antioxidant as well as anti-inflammatory properties,
which keep us protected from various other issues, such as ulcers,
wounds, infections, etc. related to diabetes.
5. It can boost the secretion of insulin in your body, thereby making the
alleviation of diabetes easy.
6. Being a natural ingredient, it causes no adverse side effect while
treating diabetes.
EXPERIMENTS
Different Studies have been Conducted
Yagi et al reported on 15 patient’s age 42–55 years whose type 2 diabetes
mellitus was uncontrolled on metformin and glyburide. Participants received 2
tablespoonful (0.05 g) of aloe vera gel high-molecular-weight fractions (AHM)
three times daily for 12 weeks. AHM was prepared from water-washed gel of
aloe vera leaves. The end product had <10 ppm of barbaloin, a compound
found in aloe exudates with strong stimulant laxative properties. By the end
of the study, fasting blood glucose concentrations had decreased 32% from
baseline (baseline concentration of 235 mg/dL estimated from a graph) and
had decreased 20% from HbA1c baseline (baseline of 7.6% estimated from
a graph) (p < 0.001 for both endpoints). Triglyceride levels decreased 35%
(baseline concentration of 236 mg/dL estimated from a graph) by study end
(p < 0.001), although there was no change in total cholesterol levels. The
authors described their study methods well, but the lack of a control group and
the small sample size are inherent limitations.
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Diabetes-induced Foot Ulcer
Another study was carried out at the Sinhgad College of Pharmacy, India,
and published in the International Wound Journal looked at Aloe’s ability to
treat ulcers. They reported that a “gel formed with carbopol 974p (1 percent)
and Aloe vera promotes significant wound healing and closure in diabetic rats
compared with the commercial product and provides a promising product to
be used in diabetes-induced foot ulcers.”
At the present time, the leading cause for blindness is diabetic retinopathy.
In view of this fact, the effects of Aloe are highly promising.
HOW ALOE CAN BE ADDED IN DIABETIC DIET
Aloe vera can work wonder for diabetics in conjunction with a healthy and
well-balanced diet. It is crucial that you go for fresh organic aloe gel or juice
only instead of the processed ones. It will help you enjoy the maximum benefits.
Initially, you may take only 1 teaspoon of aloe a day. But increase the amount
up to 3 teaspoons daily as you become familiar with it. However, if the bitter
taste of the food doesn’t suit your taste buds, simply add a dollop of honey or
any other natural sweetener to it before consumption. Take a tablespoonful of
aloe juice twice a day to help regularize insulin flow and lower blood glucose
levels naturally. According to the Herb Companion website, a 1995 clinical
study showed that 39 diabetic patients who took this dosage of aloe juice for
two weeks experienced significant drops in blood sugar.
CONCLUSIONS
Reported therapeutic benefits of aloe vera products are numerous such
as helping wound healing, treating burns, minimizing frost bite damage,
protection against skin damage from X-rays, lung cancer, intestinal problems.
However, approved clinical trial data support its effectiveness for lowering
LDL, increasing HDL, decreasing blood glucose level, treating genital herpes
and psoriasis. Scientific evidences suggest that aloe vera gel is safe for external
use, allergies are rare and adverse reactions with other medications have not
been reported. However, it is recommended that aloe products should not be
used internally during pregnancy or lactation period by women and by persons
suffering from abdominal pain, appendicitis or intestinal obstruction. The aloe
vera industry is flourishing worldwide and the gel is used in many products
including fresh gel, juice and other formulations for health, medicinal and
cosmetic purpose. However, the fast expanding aloe vera industry urgently
needs reliable testing protocols to assess the quality and quantity of bioactive
chemicals present in the final products.

Aloe Vera and its Impact on Diabetes

133

REFERENCES
1. A. Can, N. Akev, N. Ozsoy, S. Bolkent, B.P. Arda and R. Yanardag et al.,
Biological and Pharmaceutical Bulletin, 2004, 27 (5), 694-698.
2. Additional source: American Diabetes Association Diagnosing Diabetes and
Learning about Pre-diabetes, [Accessed on June 28, 2016].
3. A.M.H. Abo-Youssef, B.A. Shehata Messiha,
of Pharmacy, Cairo University, 2013, 51(1), 7-11.
4. S.
Chol
and
M.H.
Medicine.2003, 1(1), 53-62.
5. B. C. Coats, The Silent
Garland, Texas, USA, 1979.

Chung,
Healer,

Bulletin of Faculty

(2003).Seminars
A

modern

study

in
of

Integrative
Aloe

vera.

6. C. Carol and R. Rountree, Immunotics: A Revolutionary Way to Fight Infection,
Beat Chronic Illness, and Stay Well,1st edition, Putnam Adult, New York. 2000.
7. U. Nandal and R. L. Bhardwaj, International Research Journal of Plant
Science , 2012, 3(3), 38-46.
8. M.A. Ajabnoor, Journal of Ethnopharmacology, 1990, 28, 215-220.
9. M.D. Boudreau and F.A. Beland, Journal of Environmental Science and
Health, Part C: Environmental Carcinogenesis and Ecotoxicology
Reviews, 2006, 24, 103-154.
10. R.P. Robertson, Discovery Medicine, 2010, 9(45), 132-137
11. W.R. Dick, E.A. Fletcher and S.A. Shah, The Journal of Alternative and
Complementary Medicine, 2016, 22(6), 450-457.
12. S. Rajasekaran, K. Sivagnaman and S. Subramanian, Journal of Pharmacy and
Pharmacology, 2005, 57, 241-246.

*

Corresponding Author

Nidhi Jain, Assistant Professor, Department of Sciences, DPG Degree College, Gurgaon
E-mail: nidhi.jain502@gmail.com

Asian Journal of Biochemical and Pharmaceutical Research
Exploration of Anti-microbial Activity
of Cinnamon Oil, Cinnamaldehyde and
Ciprofloxacin against Providenciarettgeri by
Turbidimetric Method
Kritika Soni*, Uma Bhandari and Pooja Verma
Lecturer, School of Medical & Allied Sciences, GDGU, Sohna Road, Gurgaon
E-mail: kritikasoni301@gmail.com

Abstract: Atherosclerotic cardiovascular disease (ACD) is the leading cause
of mortality worldwide[1].The present research was designed to assess
the antimicrobial activity of Cinnamaldehdye using Providenciarettgeri.
Antimicrobial effects of cinnamaldehyde, cinnamon oil and ciprofloxacin were
demonstrated by turbidimetric method. Inhibition of bacteria by test drug i.e.
cinnamaldehyde and standard drug, i.e. ciprofloxacin was found to be significant
(p < 0.01), so both cinnamaldehyde and ciprofloxacin showed anti-microbial
activity against P. Rettgeri. Cinnamon oil too showed anti-microbial activity but
at very low concentrations, this may be because of immiscibility of cinnamon
oil in nutrient broth. Summarized together, our data suggest that cinnamaldehyde
possess significant antimicrobial activity.
Keyword: Providencia Rettgeri , Cinnamaldehyde, FMO3 enzyme, Antimicrobial

INTRODUCTION
Atherosclerotic cardiovascular disease (ACD) is the leading cause of
mortality worldwide. A very little is known about the role of phospholipids
in atherosclerosis. The present study focused on phospholipids metabolism.
It was identified that 8 species representing 2 different phyla that is
Firmicutesand Proteo bacteria and 6 genera showed significant choline
consumption and TMA accumulation: Escherichia fergusonii, Anaerococcus
hydrogenalis, Clostridium hathewayi, C. sporogenes, Proteus penneri,
Providenciarettgeri and Edwardsiellatarda [11].
In the present study, Providencia rettgeri microbe was used. Providencia
rettgeri is a gram negative bacteria isolated by Rettger in 1904 responsible
for wide range of human infections. Broad spectrum anti-bacterial drugs that
AJBPR, Special Issue (2018), pp. 134-139
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have the potential to suppress the infectious burden reduce the formation
of trimethylamine-N-oxide (TMAO) from choline metabolism [2]. In the
present study, ciprofloxacin was used as the standard drug. It is a second –
generation fluoroquinolone antibiotic. It targets bacterial DNA gyrase and
topoisomerase IV. These are potent bactericidal agents against a broad variety
of microorganisms and have good activity against staphylococci but not
against methicillin-resistant strains.
Cinnamaldehyde consists of the dried inner bark of the shoots of coppiced
trees of Cinnamomumzeylanicum, family-Lauraceae. It also possess antiinflammatory and antimicrobial properties [9]. Cinnamaldehyde acts as a nitric
oxide donor, also suppress TNF- induced signaling pathways thus, helps in
preventing atherosclerosis [7, 8]. Cinnamaldehyde showed good antibacterial
activity against Proteus spp. and Klessiella pneumonia by liquid microdilution
method and decreased biofilm formation of Enterhemorrhagic E.coli [6]. Due
to these successes, there was a possibility that Cinnamaldehyde has potential
for the management of atherosclerosis.
The present research was designed to assess the antimicrobial activity of
cinnamaldehdye using Providencia rettgeri.

Fig. 1: Chemical structure of ciprofloxacin (1-cyclopropyl-6-fluoro-1, 4-dihydro-4oxo-7-(1-piperazinyl)-3- quinolinecarboxylic acid)

Fig. 2: Chemical structure of cinnamaldehyde ((2E)-3-Phenylprop-2-enal)

MATERIALS AND METHODS
Chemicals
Cinnamaldehyde was purchased from SD Fine Chemicals Pvt. Ltd., Mumbai.
Ciprofloxacin was purchased from CIPLA Pvt. Ltd., Mumbai.
Cinnamon Oil Extraction
The Cinnamon was procured from the local market and it was authenticated
by the Department of Pharmacognosy. A voucher specimen is retained in the
Department of Pharmacognosy (No. 001). Cinnamon oil was extracted from
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Clevenger’s apparatus by hydrodistillation method [5]. The oil was kept in
deep freezer at -20º C.
Microbial Inhibition by Cinnamon Oil , Cinnamaldehyde and
Ciprofloxacin by Turbidimetric Method
Before beginning the experimental procedure, all the laboratory glasswares
required were sterilized by autoclaving at 15 psi at 121 degree Celsius for 15
minutes. Experiments were performed in aseptic condition. After preparation
of Agar, it was poured into the autoclaved petri plates and slants and was
left for solidification.After solidification of agar petri plates were sealed with
parafilms and slants were cotton plugged and kept in tilt position. Petri plates
and slants were taken and the solidification was checked then streaking was
done in the laminar flow in all the petri plates and slants and then kept in the
incubator for 24 hours.
Preparation of 7 culture tubes (Cinnamon oil) : Negative control [10 ml
nutrient broth + bacteria + water (100 microlitre)], Positive control [10 ml
nutrient broth+ bacteria] and five different concentrations of cinnamon oil (10,
35, 60, 80, 100 microlitre/10ml media) were prepared. Preparation of 7 culture
tubes (Cinnamal dehyde): Negative control [10 ml nutrient broth + bacteria +
water (100 microlitre)], Positive control [10ml nutrient broth+ bacteria] and
five different concentrations of cinnamal dehyde (1, 2, 3, 4, 5 microlitre/10ml
media) were prepared. Preparation of 7 culture tubes (Ciprofloxacin): Negative
control [10 ml nutrient broth + bacteria + water (100 microlitre)], positive
control [10 ml nutrient broth + bacteria] and five different concentrations of
ciprofloxacin (10, 20, 30, 40, 50 microlitre/10 ml of media) these culture tubes
were placed in incubator then after 24 hours optical density was measured
using U.V. spectrophotometer at 610 nm.
RESULTS AND DISCUSSION
•
•
•
•
•
•

Microbial Inhibition by Cinnamon Oil, Cinnamaldehyde and Ciprofloxacin
against Providencia Rettgeri by Turbidimetric Method
With increase in % concentration of Cinnamon oil, there was decrease in
% inhibition of bacteria (Providencia rettgeri)
Maximum antibacterial inhibition was 86.7% with 0.1% concentration of
cinnamon oil (Table 1, Figure 3)
With the increase in % concentration of Cinnamaldehyde, there was
increase in % inhibition of bacteria (Providencia rettgeri).
Maximum antibacterial inhibition was 89.3% with 0.05% concentration
of cinnamaldehdye (Table 2, Figure 4)
With the increase in % concentration of Ciprofloxacin there was increase
in % inhibition of bacteria (Providencia rettgeri).
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Maximum antibacterial inhibition was 83.8% with 0.5% concentration of
ciprofloxacin (Table 3, Figure 5)
Table 1: %age concentration of cinnamon oil and %age inhibition of bacteria

Fig. 3: Plot of %age concentration of cinnamon oil and
%age inhibition of bacteria
Table 2: %age concentration of cinnamaldehdye and %age inhibition of bacteria

Fig. 4: Plot between %age concentration of cinnamaldehyde and
%age inhibition of bacteria

Table 3: Concentration of ciprofloxacin and % inhibition of bacteria

Fig. 5: Plot between %age concentration of ciprofloxacin
and %age inhibition of bacteria
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There are number of herbal drugs available used for the treatment of
atherosclerosis such as Allium sativum, Aeglemarmelos, Curcuma longa,
Cinnamomum cassia, etc. Among these drugs cinnamaldehyde, the main
constituent of cinnamon has attracted attention due to its ability to exert
beneficial effects in multiple pathological conditions.
Anti-microbial effects of cinnamon oil, cinnamaldehyde and
ciprofloxacin was evaluated by Turbidimetric method.With increase in
% concentration of cinnamon oil, there was decrease in % inhibition of
bacteria (Providenciarettgeri). Maximum antibacterial inhibition was
86.7% with 0.1% concentration of cinnamon oil.With the increase in %
concentration of cinnamaldehyde, there was increase in % inhibitionof
bacteria (Providenciarettgeri). Maximum antibacterial inhibition was 89.3%
with 0.05% concentration of cinnamaldehdye.With the increase in %
concentration of ciprofloxacin, there was increase in % inhibition of bacteria
(Providenciarettgeri). Maximum antibacterial inhibition was 83.8% with
0.5% concentration of ciprofloxacin.
From the results it can be concluded that inhibition of bacteria (P.rettgeri)
by test drug cinnamaldehyde and standard drug ciprofloxacin was found
to be significant (p<0.01).Though Cinnamon oil too showed antimicrobial
activity but at a very low concentrations, this may be due to immiscibility of
cinnamon oil in nutrient broth.
Ciprofloxacin is a class of fluoroquinolones antibiotic [4].They target
DNAgyrase, topoisomerase IV. For many gram + ve bacteria topoisomerase
is the primary target. For many grams –ve bacteria DNA gyrase is the primary
target [3]. These enzymes help in DNA unwinding. After DNA unwinding
DNA replication occurs but ciprofloxacin inhibits these enzymes thus inhibit
DNA unwinding thus DNA replication also inhibited resulting in inhibition of
bacteria [10]. Firstly the effect is bacteriostatic further it becomes bactericidal.
Thus at this concentration, i.e. 4µg/ml cinnamaldehyde inhibited bacteria
in the present study. Cinnamon oil showed significant inhibition of P .rettgeri
as choline was not metabolised to TMA. TMA formation was inhibited at
concentration of 1µg/ml.
So, cinnamon oil is better in controlling of choline to TMA conversion
in comparative to cinnamaldehyde.Because cinnamon oil contains other
antimicrobial substances like linalool, this may results inhibition of bacterial
growth.
Results of the present study suggest that both cinnamaldehyde and
cinnamon oil showed significant antimicrobial activity against Providencia
Rettgeri.

Exploration of Anti-microbial Activity of Cinnamon Oil...

139

REFERENCES
1. S. Barquera, A. Pedroza-Tobias, C. Medina, L. Hernandez-Barrera , K.BibbinsDomingo, R. Lozano and A.E. Moran, Journal of Arkansas Medical Society,
2015, 46(5), 328-38.
2. M.S.V Elkind. Infectious Disorder Drug Targets. 2010, 10(2), 84-90.
3. J. R. Hamilton, Tarascon Pharmacopoeia. 2014, 85.
4. J.J.Heidelbaugh and H. Holmstrom, The Journal of Family Practice. 2013,
62(4), 191-197.
5. N. Jeyaratnam,
A.H. Nour, R. Kanthasamy, A.H. Nour and Y.R.
Yuvaraj, Industrial Crops and Products U.S. Federal Science, 2016, 92, 57-66
6. Y.G. Kim, J.H. Lee, S.I. Kim, K.H. Baek and J Lee, International Journal of
Food Microbiology, 2015,195, 30-39
7. R.A. Koeth, Z. Wang, B.S. Levison, J.A. Buffa, E. Org and B.T. Sheehy, ...et al.,
Nature Medicine, 2013, 19, 576-583
8. L. Yang, Q.Q. Wu and Q.Z Tang, International Journal of Clinical
Experimental Pathology. 2015, 8(11), 14345-14354.
9. L.S. Ooi, Y. Li, S.L. Kam, H. Wang, E.Y. Wong and V.E. Ooi. American Journal
of Chinese Medicine 2006, 34(3), 511-22.
10. B. Ouattara, R.E. Simard, R.A. Holly, G.J. Piette and A. Begin, International
Journal of Food Microbiology. 1997, 37(2-3), 155-162.
11. A.K. Romano, E.I. Vivas, D.A. Noguez and F.E. Rey. American Society
For Microbiology. 2015, 6, 1-8.
12. K. Soni, The Pharma Innovation, 2018, 7(2), 35-45.

*

Corresponding Author

Kritika Soni, Lecturer, School of Medical & Allied Sciences, GDGU, Sohna Road, Gurgaon
E-mail: kritikasoni301@gmail.com

Asian Journal of Biochemical and Pharmaceutical Research
Effect of Alpha-Lipoic Acid and its
Nano-Emulsion on Blood Glucose, Body Weight
and Oxidative Stress on Rats Induced with
Diabetic Neuropathy
Pooja Verma*, Manju Sharma and Kritika Soni
Lecturer, School of Medical & Allied Sciences, GDGU, Sohna Road, Gurgaon
E-mail: pujaaa.verma@gmail.com

Abstract: Diabetic Neuropathy is the most common and long term complication
of Diabetes .It includes reduction in pain sensations by influencing the pain The
aim of the investigation was to determine effect of alpha-lipoic acid and its nanoformulation on parameters like blood glucose, body weight and oxidative stress in
rats which are induced with diabetic neuropathy. For inducing diabetes rats were
kept fasted for 12-hr. And after inducing diabetes .The rats having diabetic level
more than 250mg/dl were selected for the study. Three weeks after the induction
baseline readings were taken. Alpha-lipoic acid and its Nano-formulation
was orally and intraperitoneal administered to STZ induced diabetic rats for
3 weeks.
Keywords: Diabetes Neuropathy, Streptozotocin, Oxidative stress, Free radicles

INTRODUCTION
Diabetes mellitus causes imbalance in the metabolic pathways as well as
patho-biological changes in an array of tissues. Diabetic neuropathy is
most common long-term complications of diabetes affecting 50% of the
patient worldwide. Diabetic neuropathy resulted in microvascular changes,
which is mainly exerted by a progressive loss of nerve fibers all over body
including peripheral sensory and motor nerves. Long-term hyperglycaemia is
considered to be one of the most important risk factor for the development of
neuropathy[11].
In the experimental animal models of diabetes, the key feature is the
presence of persistent and chronic hyperglycemia that results in the generation
of the reactive oxygen species and yield in the oxidative stress due to depletion
of antioxidative defense system[1]. STZ-induced diabetic neuropathy is wellAJBPR, Special Issue (2018), pp. 140-145
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established and animal model is widely used to investigate the potential of
bioactive moieties to treat diabetic peripheral neuropathies[1].
Alpha Lipoic acid and its reduced form, dihydrolipoic acid, reduce
oxidative stress by scavenging a number of free radicals in both membrane
and aqueous domains, by chelating transition metals in biological systems,
by preventing membrane lipid peroxidation and protein damage through the
redox regeneration of other antioxidants such as vitamins C and E, and by
increasing intracellular glutathione. Alpha Lipoic acid may also be effective
in both prevention and treatment of oxidative stress in a number of models or
clinical conditions, including diabetes and neurodegenerative diseases.
Till now, no study has been carried out on role of Alpha Lipoic acid in
STZ-induced diabetic neuropathy. Hence, this study designed to evaluate the
effect of Alpha Lipoic acid in STZ-induced diabetic neuropathy by accessing
various behavioural, anti-oxidant and membrane stabilizing activities.
MATERIALS AND METHODS
Diabetes was induced in adult wistar rats (Male, 150-250 g).The animals
were obtained from animal facility centre, Jamia Hamdard, New Delhi. All
experiments were carried out in the duration between 8:00 am and 16:00 pm.
This study was approved by the Institutional Animal Ethics Committee (IAEC)
[Reg. No & Date of Reg: 173/CPCSEA, 28thJAN-2000] Jamia Hamdard,
New Delhi with proposal number 1302. Animals were maintained in clean
environment and at a temperature of 24°C±1°C, with relative humidity 50%
.The animals were allowed to access food and water. Induction and assessment
of diabetes For induction of diabetes, STZ was prepared in citrate buffer at (pH
4.4, 0.1 M) and single dose of STZ (55mg/kg,i.p) was administered to the rats
that were fasted overnight for 12 hrs. After STZ administration animals were
allowed to access water and food. The diabetes was confirmed after 48h of
STZ administration using a glucometer (Dr. Morepen GLUCO One MODEL
BG02). The rats with a BSL of >250mg/kg were selected and used further for
the study.[1]
Drugs and Chemicals
Streptozotocin was purchased from Sigma Chemicals Co., USA. The drug
Alpha lipoic acid was supplied by Kantilal Manilal and Company Pvt limited,
Mumbai. Thiobarbituric acid (TBA), Trichloroacetic Acid, Potassium chloride,
5-Dithiobis (2-nitrobenzoicacid) (DTNB), Methanol, Formaldeyhyde solution,
EDTA, sod. Salt and Sodium Hydroxide pellets were purchased from S D Fine
chemical limited.
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Experimental Setup and Design
Groups
I
II
III
IV
V
VI

Experimental
Groups
Control
Diabetic control
ALA (oral)
NE-ALA (oral)
ALA (i.p)
NE-ALA (i.p)

No. of
Rats
5
5
5
5
5
5

Drugs/Dose/Route
Vehicle(1mg/kg,p.o)
STZ (55mg/kg) i.p
STZ(55mg/kg)i.p + ALA(100mg/Kg,p.o)
STZ(55mg/kg) i.p + NE-ALA(100mg/kg)p.o
STZ(55mg/kg)i.p+ALA(50mg/kg)i.p
STZ(55mg/kg)i.p+ NE- ALA(50mg/kg)i.p

Parameters
1. Measurement of blood glucose: After induction of diabetes with
streptozotocin, Diabetes was confirmed after 48 hours with glucometer
(Dr. Morepen GLUCO One MODEL BG02) by collecting the blood from
retro-orbital plexus after anaesthesing them with light ether. The rats
exhibiting the fasting glucose more than 250mg/dl were considered as
diabetic and selected for further study[1]. Therefore, blood glucose was
checked after from all groups after Day 0,15,30 and 45[11].
2. Body weight Determination: Body weight was determined using a digital
weighing balance before the induction of diabetes, before the treatment
and as well as after the treatment with the drug.i.e, Day 0, 15,30 and 45.[1]
3. Biochemical estimation: Both the formulations were administered for
3 weeks and on the 10th week of investigation After 8 weeks, rats were
killed and sciatic nerves were immediately isolated and tissue homogenate
was prepared in 0.1 M tris–HCl buffer (pH 7.4) for the biochemical and
molecular estimations.[10]
•

•

Thiobarbituric acid reactive substances (TBARS)
Principle: Lipid peroxidation is related to free radicle generation. The
breakdown product of such damage is a mixture of peroxides which
further breakdown to produce compounds containing carbonyl group.
One of the product containing carbonyl group is malondialdehyde
(MDA) which on combining with two molecules of TBA(Thiobarbituric acid) forms chromogenic adduct. Therefore, colorimetric
reaction of TBA and MDA has been widely accepted and used for
lipid peroxidation measurement.
Superoxide dismutase: Superoxide dismutase (SOD) will be
calculated following the process of Marklund and Marklund in 1974
[5]. Pyrogallol, Tris HCL buffer (pH 8.5) and EDTA are the agents
used in this method. Pyrogallol has the tendency to auto-oxidise
under the aqueous solution; more the pH, faster and higher will be the
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autoxidation and more the number of intermediates will be formed.
Hence, the solution first shows yellow-brown color with the spectrum
of 400-425 nm. After few hours it turns green and finally yellow color
is visible.
Glutathione: GSH content will be estimated by method of sedlak and
Lindsay.1968[6].
Principle: This spectrophotometric procedure is based on the method
of Ellman i.e. 5,5’-dithiobis-(2-nitrobenzoic acid),DTNB is reduced
by –SH groups to form one mole of 2-nitro-mercaptobenzoic acid
per mole of –SH.The nitromercaptobenzoic acid anion has an intense
yellow color that is determined spectrophotometrically at 412nm.

RESULTS AND DISCUSSIONS
1. Effect of Alpha-lipoic acid and its Nano-formulation on blood glucose
Level: There was no significant difference in blood glucose level in
the STZ control rats as compared to normal nondiabetic rats on day
(-3day) i.e baseline before the Streptozotocin induction. After 72 hours
of induction (0week),4th and 8th week resulted in significant increase
(P < 0.001) in blood glucose level in STZ control rats when compared
to normal non-diabetic rats. Whereas, rats treated with NE-ALA oral
and ALA (i.p) showed significant decreased (P < 0.05) in the elevated
levels of blood glucose level as compared to STZ control rats. When
compared with STZ control, rats treatment with NE-ALA intraperitoneal
also showed significant reduction (p <0.001).[11]Moreover, NE-ALA
(i.p) showed significantly decreased (p <0.05) in blood glucose level
when compared to other groups (ALA, NE-ALA) orally treated and ALA
(i.p). The mechanism behind the destruction of pancreatic -cell to induce
hyperglycaemia by STZ still remains unclear. But Matkovics et al. have
reported that STZ causes pancreatic islet cells methylation via DNA
damage to produce hyperglycaemia.[6] STZ induced diabetic neuropathy
is well-established and animal model is widely used to investigate the
potential of bioactive moieties to treat diabetic peripheral neuropathies.
2. Effect of Alpha-lipoic acid and its Nano-formulation on body weight:
There was no significant difference in the body weight level in the STZ
control rats and normal nondiabetic rats before induction of diabetic
neuropathy. Four weeks after STZ injection resulted in significant
decrease (P < 0.001) in body weight in STZ control rats as compared to
normal non-diabetic rats[8]. However, rats treated with NE-ALA orally
showed significant increased (P < 0.05) in the body weight. In addition,
rats treated with ALA and NE-ALA intraperitoneally showed significant
increase (P <0.05,p<0.001) in body weights on the 8th week.
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3. Effect of Alpha-lipoic acid and its Nano-emulsion on reduced
glutathione level: Reduced glutathione level in sciatic nerve of diabetic
(STZ) control rats was significantly decreased (P < 0.001) after 8 weeks of
STZ injection as compared to normal non-diabetic rats. GSH level in NEALA orally treated rats was significantly increased (P < 0.01) as compared
to diabetic (STZ) control rats. The reduced level of GSH in ALA and NEALA intraperitoneally treated rats was significantly increased (P < 0.01)
and (p<0.001) as compared to diabetic (STZ) control rats. However, rats
treated with NE-ALA i.p significantly inhibited (P < 0.05) this reduced
level of GSH as compared to ALA , NE-ALA (oral), ALA(i.p).
4. Effect of Alpha lipoic acid and its Nano-formulation on lipid
peroxidation level: After 8 weeks of intraperitoneal STZ injection lipid
peroxidation level in diabetic control rats was significantly increased (P
< 0.001) as compared to normal non-diabetic rats. The lipid peroxidation
level in NE-ALA orally treated rats was decreased significantly (P <
0.05) as compared to diabetic control rats. When compared with diabetic
control rats, ALA and NE-ALA intraperitoneally treated rats also showed
inhibition (p<0.01) and (p<0.001) respectively in this elevated level of
MDA, i.e. lipid peroxidation. However, NE-ALA(i.p) treatment more
significantly attenuated (P < 0.05), this elevated lipid peroxidation
level as compared to Other groups. In the present investigation chronic
administration of Alpha lipoic acid and its Nano-formulation for 4 weeks
significantly increased the activity of antioxidant enzymes i.e. GSH.
5. Effect of Alpha-lipoic acid and its Nano-formulation on superoxide
dismutase level: Neural SOD in sciatic nerve of diabetic control rats was
significantly decreased (P < 0.001) after 8 weeks of intraperitoneal STZ
injection as compared to normal non-diabetic rats. The neural SOD level
in NE-ALA orally treated rats was significantly increased (P < 0.05) as
compared to diabetic control rats. When compared with diabetic (STZ)
control rats, rats treated with ALA and NE-ALA intraperitoneally showed
more significant attenuation (P < 0.05) in the reduced level of SOD. By

Fig. 1: (a) Diabetic rat, (b) weighing animals, (c) blood glucose kit
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products of oxidative phosphorylation include free radicle most commonly
superoxide anion and the amount of the free radicles. So SOD production
due to oxidative stress can be the reason for painful neuropathy.
SOD is an important mediator that converts superoxide anion to H2O2 and
thus serves as antioxidant.In the present investigation chronic administration of
Alpha lipoic acid and its Nano-formulation for 4 weeks significantly increased
the activity of antioxidant enzymes, i.e. SOD .
CONCLUSION
In conclusion, the present investigation showed that hyperglycemia leads
to generation of free radicals responsible for elevated levels of oxidative
stress that caused neuronal damage via activation of various pathways in
peripheral neuropathic pain. The individual treatment with antioxidants like
Alpha-lipoic acid and Nano-emulsion Alpha-lipoic acid oral and Alpha-lipoic
acid intraperitoneal treatment showed the inhibition of the elevated levels of
oxidative stress. However, the intraperitoneal .treatment with NE-ALA not
only attenuated the hyperglycemia and effects in body weight.
REFERENCES
1.

A.Visnagri, A.D. Kandhare, V.S. Kumar, A.R. Rajmane, A. Mohammad and
P. Ghosh,... et al., Biomedicine and Aging Pathology, 2012, 2(4),157-172.

2.

H. Nishiura, K. Sugimoto, K. Akiyama, M. Musashi, Y. Kubota and T.
Yokoyama,
...et al., Journal of Nanomedicine & Nanotechnology
, 2013, 4, 155.

3.

S. Akhter, G.K. Jain, F.J. Ahmad, R.K. Khar, N. Jain and Z.I. Khan,... et
al., Current Nanoscience, 2008, (4),381-390.

4.

I. M. Stratton, A. I. Adler, H. A. W. Neil, D. R.Matthews, S. E.Manley and
C.A.Cull,... et al., British Medical Journal, 2000, 321(7258), 405-412.
C.D. Mathers, D. Loncar, PlOS Medicine, 2006, 3(11), 442.

5.
6.

M. Cieslak,
62(1),15-21.

A. Wojtczak, M. Cieslak, Acta Biochimica Polonica, 2015,

7.

E.U. Etuk, Agriculture
2010,1(2),130-134.

8.

A. Fox, C. Eastwood, C. Gentry, D. Manning and L. Urban, Pain,1999,
81(3),307-16.

9.

M.B. Gomes and C.A. Negrato, Diabetology and Metabolic Syndrome, 2014,
6(1), 80.

10.

D. Ziegler, H. Schatz, F. Conrad, F.A. Gries, H. Ulrich and G. Reichel,
Diabetes Care, 1997, 20(3), 369–373.

and

Biology

Journal

of

North

America,

11. P. Verma,The Pharma Innovation, 2018,7(1),482-485
*

Corresponding Author

Pooja Verma, Lecturer, School of Medical & Allied Sciences, GDGU, Sohna Road,
Gurgaon
E-mail: pujaaa.verma@gmail.com

Asian Journal of Biochemical and Pharmaceutical Research
Cure from Nature: A Promising Approach
to Diabetes
Manni Dutta1, Aparna Khansili1*, Rubina Bhutani2 and
Garima Kapoor2
1

Department of Pharmacy, School of Medical and Allied Sciences, GD Goenka
University, Gurgaon, Haryana, India
2
Delhi Pharmaceutical Sciences and Research University, Delhi, India
E-mail: aparna.khansili3@gmail.com

Abstract: Medicinal herbs have attained a significant role as a potential source
of healing aids in health system all over the world. Herbs eliminate the nutritional
deficiencies in body and thus restore the correct function of the body. Herbal
formulations are preferred as side effects are lesser and cost is low. This review
details Herbal plants used for treating diabetes. Diabetes (the chronic metabolic
disorder) is rapidly growing globally with huge social, health and economic
consequences. The main source of fuel for our body is the glucose. Diabetes is
a defect in the body’s ability to convert glucose (sugar) to energy. It is caused by
the absence or ineffective production of insulin by pancreas which consequences
in increase or decrease in concentrations of glucose in the blood. There are
wide range of plant constituents, which appear to be the active hypoglycaemic
principles, suggests different sites of action within the body.
Keywords: Diabetes, medicinal plant, herbs, treatment, antidiabetic.

INTRODUCTION
Diabetes is a chronic Degenerative metabolic disorder characterized by
increased blood sugar when pancreas don’t produce sufficient insulin, or body
cannot use enough insulin, which leads to deterioration of the heart, blood
vessels, eyes, kidneys, and nerves. [1]
WHO statistics suggest that 422 million people have diabetes worldwide.
Drastic rise in this number is due to overweight & obesity. [1] Cure from
nature is not a new concept, herbs and medicinal plants are used since ancient
time to cure diabetes and now-a-days, extracts of these plants are used in
modern medicines to cure Diabetes. [2] Modern Chemical Medicine are also
very popular in the treatment of Diabetes, but due to certain side-effects &
expensiveness, people are shifting their interest to herbalism.
AJBPR, Special Issue (2018), pp. 146-152
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There are wide range of plant constituents, which appear to be the active
hypoglycaemic principles, suggests different sites of action within the body.
Medicinal herbs have attained a significant role as a potential source of
healing aids in health system all over the world. Ayurveda and other Indian
literature mention the use of plants in treatment of various human diseases.
India has about 45000 plant species and among them, several thousands have
been claimed to possess medicinal properties. The present research aims to
review various plant species which have been used in the traditional system of
medicine and have shown hypoglycaemic activity.
Researcher have proved the hypoglycaemic activity in the many herbal
drugs, example Allium Sativum, Eugenia Jambolana, Momordica Charantia,
Ocimum Sanctum, Phyllanthus Amarus, Pterocarpus Marsupium, Tinospora
Cordifolia, Trigonella Foenum Graecum and Withania Somnifera due to the
presence of phenolic compounds, flavonoids, terpenoids, coumarins and other
ingredients [3]
TYPES OF DIABETES
Type 1 diabetes: Type 1 diabetes, also known as insulin-dependent diabetes
mellitus (IDDM) or juvenile onset diabetes, which may account for five
percent to ten percent of all diagnosed cases of diabetes. Risk factors are less
well defined for Type 1 diabetes than for Type 2 diabetes, but autoimmune,
genetic, and environmental factors are involved in the development of this
type of diabetes.
Type 2 diabetes: Type 2 diabetes also known as non-insulin-dependent
diabetes mellitus (NIDDM) or adult-onset diabetes, which is mainly due to
insulin resistance or abnormality in insulin secretion. Type 2 diabetes may
account for about 76 - 85 % of all diagnosed cases of diabetes. [4]
AYURVEDIC CURE FOR DIABETES
Allium cepa: Also known as Onion is a spice plant that belongs to Liliaceae
family. It controls the blood glucose, so it is associated with DM. Its
hypoglycaemic activity is due to the presence of flavonoids (quercetin) and
sulphur compounds (S-methylcysteine). These compounds also aid in insulin
secretion as well as boost the antioxidant enzyme activities taking place in the
body. Onion extracts also aid in hypolipidemic activities. The hypolipidemic
and hypoglycaemic effects of onion is due to its ability to normalise the
activities of HMG coenzyme-A reductase, liver hexokinase and glucose
6-phosphatase. [5, 6, 9]
Azadirachta indica: Also Known as Nim or Neem. It is a large size deciduous
tree found throughout India. Hydroalcoholic extract of Azadirachta indica
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showed hypoglycemic and anti-hyperglycemic. The plant blocks the action
of epinephrine on glucose metabolism, thus increasing peripheral glucose
utilization [6]
Guggul: Guggul is another name Commiphora mukul. It is widely used antidiabetic in Asian region of the world. Mainly used in Bangladesh, Pakistan
and India as folk medicine. Its active ingredient is Guggulsterones. Guggul
extracts are highly effective in controlling the blood sugar level due to its role
in glucose and lipid metabolism. Moreover, its protective effect on pancreas
also plays an important role in the natural production of insulin in the body. [9]
Loquat: Botanically known as Eriobotrya japonica and belongs to the rose
family. The Leaf of loquat tree have beneficial properties that can significantly
influence the blood sugar level thus drinking loquat tea can be beneficial for
balancing the blood sugar level. Loquat leaf contains polysaccharides and
triterpenes chemicals especially tormentic acid significantly helps to lower the
symptoms of diabetes.
Banaba: Botanically known as Lagerstroemia speciosa (L.), belongs to the
family of Lythraceae. It is inhabitant of Philippines, India and Southeast Asia,
where is used as anti-Diabetic medicine. Aqueous banaba leaf extracts is used
for lowering the blood sugar level. Its leaf extracts helps in the transportation
of glucose from body to cell. Pregnant women or breastfeeding mothers are
advised not to take banaba due to lack of scientific proofs. [9]
Garcinia kola: Garcinia kola is a flowering plant that belongs to the Guttiferae
or Clusiaceae family. It is also known as bitter kola. Its aqueous extract is used
for lowering glucose level in body. But its hypoglycaemic effect is dosage
dependant. Due to the presence of Flavonoids in Garcinia kola, its shows
hypoglycaemic properties. [6]
Garlic: The hypoglycaemic effects of garlic on diabetes is due to the presence
of volatile sulphur compounds, such as allylmercaptan, alliin, allicin, ajoene,
diallyldisulfide, diallyltrisulfide, S-allyl cysteine sulphoxide (SACS) . Garlic
aqueous extracts are very effective for lowering insulin resistance in diabetic
patients. SACS decreases fasting glucose & lower serum cholesterol. Regular
consumption of garlic extracts significantly reduces the blood glucose
level [6, 9]
Okra (lady finger): It is source of dietary fibre, which regulate the absorption
of glucose in intestine. It’s this property of slowing down sugar-absorptive
process in GIT helps in the management of Diabetes. Okra is sliced and soaked
overnight in a water-filled jar. The drink can be consumed by diabetic patients
for reducing and regulating their blood sugar levels. [9]
Green tea: Green tea contains antioxidants, polyphenols. The main antioxidant
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in green tea is known as epigallocatechingallate (EGCG). Laboratory studies
have suggested that EGCG may have numerous health benefits including:
(a)
(b)
(c)
(d)

lower cardiovascular disease risk
prevention of type 2 diabetes
improved glucose control
better insulin activity [5]

Liquorice: Liquorice is the root of Glycyrrhiza glabra from
the papilionaceae family. It is the ancient herbs having property to manage
various ailments. Its active ingredient amorfrutins, have the ability to lower
sugar levels and prevent inflammation associated with diabetics Scientists
reveal that liquorice root may be effective for treating type 2 diabetes which
is more common with overweight or obese individuals thus leading to insulin
resistance. [8]
Gymnema sylvestre: The common name, gurmar, meaning “sugardestroying,” Gymnema sylvestre is a tropical tree that belongs to the family of
Apocynaceae and genus Gymnema. The leaf extract of Gymnema sylvestre is
a powerful herbal medicine for managing diabetes. This is due to the presence
of chemical components to a glycoside known as gymnemic acid which lead
to proper functioning of insulin and also minimize the urge of taking sweets
in the diabetes patients. Intake of 400 mg/day of extract of the leaves of G.
sylvestre has shown properties to reduce fasting blood glucose and insulin
requirements in patients with insulin-dependent diabetes undergoing insulin
therapy. [7]
Bitter gourd: Momordica charantia which is also known as karela, bitter gourd,
Momordica charantia belongs to the family of Cucurbitaceae. This plant’s
leaves, fruit and seeds shows hypoglycemic effects. By taking its decoction in
the morning, empty stomach for 1 month is helpful in bringing the blood sugar
level to normal. The main ingredient of karela accounting for its hypoglycaemic
activity are momordicin, stearic acid, charantin, eleostearic acid, insulin-like
peptide [plant-(p)-insulin], oleanolic acids and cucurbutanoids. It helps in the
increase pancreatic insulin secretion and prevents insulin resistance. It is used
in the management of both DM-I & DM-II. [5]
Juniper berry: These magical berries contain natural insulin and can alleviate
hunger thus serves as a remedy for diet-controlled diabetes management. Its
methanolic extract shows a tremendous lowering in the blood glucose.
Pterocarpus marsupium: Pterocarpus marsupium belongs to the family
of fabaceae (Leguminoceae). A moderate to large tree commonly found in
hilly region throughout India. Parts of the Pterocarpus marsupium plant
such as flowers, heartwood and leaves are used in Ayurveda due to its high
medicinal properties. Flavonoid fraction from Pterocarpus marsupium has
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been shown to cause pancreatic beta cell regranulation. Marsupin, pterosupin
and liquiritigenin obtained from this plant showed antihyperlipidemic activity.
Aqueous extract of the wood of this plant is used in treatment of diabetes
mellitus. An active principle Epicatechin was isolated from the ethanolic
extract of the bark. The active principle when administered at a dose of
30mg/kg, twice daily for 4-5 days lowered blood glucose level to near
normal. [5, 6, 8] ex
Valeriana wallichii: Valeriana wallichii is a perennial herb that measures from
14 to 45cm height. The word Valeriana originated from Valere which means
“to be in good health”. This herb is very useful in Ayurvedic medicine as an
antispasmodic, carminative, sedative, analeptic, nervine and stimulant. The
Valeriana wallichii plant also possesses anti-diabetic properties thus can be
used for treating individuals suffering from diabetes. [9]
Cayenne pepper: Over the decades, cayenne pepper has been used
traditionally for treating diabetes.Capsaicin is present in the fruit of Capsicum
annum which is used to treat type –I diabetes which is a more serious diabetic
condition that starts in childhood due to the body’s immune system attacking
itself can be tackled with cayenne pepper . Administration of Capsacin destroys
the pancreatic pain nerves resulting I normal insulin production. There is no
scientific evidence for its management of diabetes, thus no recommended
dosage form exist in market. [9, 10]
Fenugreek: Fenugreek seeds (Trigonella foenum graecum) have been
described in the Greek and Latin pharmacopoeias for the treatment of diabetes.
Fenugreek is botanically known as Trigonella foenum graecum and it belongs
to the family of Fabaceae, whose seeds are widely used as a spice for culinary
purposes. 4-hydroxyleucine, a novel amino acid from fenugreek seeds
increases glucose stimulated insulin release by isolated islet cells in humans.
[20]. The full plant is treasure for treating ailments or condiment use, like
spice (seeds), vegetable (microgreens, fresh leaves, sprouts), herb (dry/fresh
leaves) or even for medicinal purposes. The hypoglycemic effect of fenugreek
is due to its high content of soluble fibre, which acts to decrease the rate of
gastric emptying thereby delaying the absorption of glucose from the small
intestine. Also, fibre in general enhances the faecal excretion of bile acids
and cholesterol, which would explain in part fenugreek’s hypocholesterolemic
properties.
Administration of 5 g of powdered fenugreek seed (2.5 g capsules
twice daily) resulted in significant lowering of blood glucose (fasting and
postprandial) in non-insulin dependent diabetics with and without coronary
artery disease (CAD). In the diabetic patients with CAD, fenugreek also
significantly lowered total cholesterol and triglyceride levels.16 [7]
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CONCLUSION
Worldwide peoples are successfully trusting and using Anti-Diabetic herbal
medicine. Many patients who are having side-effects due to chemical medicine
(Allopathic Medicine) are also switching to herbal cure and some are using it
with conventional medicine for better results as herbal medicines are easy
to use and can be adopted in a daily routine very easily. Chemical Active
ingredient present in the herbal medications plays the most important role
in curing, so its identification, isolation and preparation into a standardized
dosage form plays the crucial role in management of Diabetes. However,
Safety and efficacy of these dosage forms in further evaluated by clinical
studies, before it is introduced into market. So the scope of herbalism as
Anti-Diabetic management is very wide and can be taken to new heights with
more advancements and researches in the field of finding more herbal active
ingredients which safer, more effective that can serve mankind and replace the
synthetic medicines.
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Abstract: A comprehensive optimization study is a promising strategy to
make the best possible, effective, perfect and functional system. In the present
study, the optimization tool is utilized to development a pharmaceutical nanoformulation. The experiment comprised of preparing chitosan nanoparticles by
ionotropic gelation method. Actually the polymer concentration and the surfactant
concentration were varied at three different levels to formulate 12 formulations.
In order to get the minimum particle size with maximum entrapment efficiency,
DesignExpert software was utilized under a two factor three level central composite
design, CCD (with α = 1) and the factor levels were suitably coded. The results
obtained were further analyzed for the minimum particle size and maximum
entrapment efficacy. The formulation suggested by the software was prepared.
The minimum size of the particles improves efficacy and target specificity of the
formulation towards different organs and tissues.

INTRODUCTION
The present study deals with formulation of chitosan nanoparticles where its
specific aim is to optimize the conditions of a salicylic acid nanoparticle batch.
The goal of performing optimization is to obtain a formulation with minimum
particle size with maximum drug entrapment. The model drug chosen was
salicylic acid. Usually, salicylic acid has short half-life, low bioavailability
and the most common gastric irritation when taken orally [1].
MATERIAL AND METHODS
Chitosan and sample drug was obtained from Hi-Media, Mumbai, India. Other
chemicals for the study were of suitable analytical grade and were used as
received.
AJBPR, Special Issue (2018), pp. 153-159
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Experimental Runs for Optimization of Chitosan Nanoparticles
A Central Composite statistical design with 2 factors, 3 levels, and 12 runs was
selected for the optimization study using Design- Expert Software (DesignExpert Version- 10). This design is suitable for exploring quadratic response
surfaces and constructing polynomial models. The independent and dependent
variables are listed in Table 1. The independent variables chosen, together
with their low (1), medium (0) and high levels (+1) are shown in Table 1.
Formulation of Nanoparticles
The chitosan nanoparticles were prepared using ionotropic gelation method.
The preparation of nanoparticles was performed as per the proposed
experimental design. The requisite quantity of chitosan solution was taken
in a beaker and in 3:1 ratio, sodium tri polyphosphate pentasodium (TPP)
solution was added dropwise to subject them for ionotropic gelation reaction
by continuously stirring using magnetic stirrer [2]. The surfactant Tween 80
was added dropwise after 1 hr stirring followed by 15 minutes stirring after
adding Tween 80. Further, the nanoparticles were separated in the form
of pallet using cooling centrifuge at 4 oC and supernatants were collected
for each run separately. The same procedure was repeated for every run
(Table 2).
RESULT AND DISCUSSION
Optimization of Chitosan Nanoparticles
The two factors, three levels Central Composite statistical design was selected
that comprised of 12 runs for the optimization study using Design- Expert
Software (Design-Expert Version-10). This design is suitable for establishing
Table 1: Central composite experimental design data defining the
constraints and the coded values
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quadratic response surfaces and establishing polynomial models. The
corresponding independent and dependent variables are tabuled in Table 1. The
polynomial equation generated by this experimental design. The independent
variables chosen, together with their low (1), medium (0) and high levels (+1)
are shown in Table 1.
For each factor, the experimental range was selected on the basis of
the results of initial trials. For chitosan, the value range for prepare the 12
formulations was -1 to +1 for Chitosan (A) and -1 to +1 for Tween80 quantity
(B). The respective observed responses are given in Table 2. The main effect,
interaction effects and quadratic effects can be evaluated using the design.
Particle size and entrapment efficiency were determined for all the 12 batches
as proposed by the experimental design followed by the determination of the
prediction error using the experimental and predicted values.
Physicochemical Characterization of Nanoparticles
For determining the particle size, the prepared NPs were dispersed into
distilled water to form nanosuspensio. Photon correlation spectroscopy
(Zetasizer 200 Nano ZS (Malvern Instruments, Worcestershire, UK) was
utilized for determining the particle size of the formulated nanoparticles. The
supernatant was utilized for determining entrapment efficiency of all runs
NPs. The entrapment efficiency was found out by analyzing the supernatant
liquid obtained after centrifugation step. The supernatant was analyzed under
the UV Spectrophotometer.
Table 2: Central composite experimental design data for nanoparticles
STD Run

Factor 1:
Factor 2:
Response 1:
A - Chitosan B - Tween80 Particle Size nm

Response 2: Entrapment Efficiency %

3

1

-1

1

209

85

13

2

0

0

179

81

9

3

0

0

153.7

82

1

4

-1

-1

223

84

12

5

0

0

79

84

4

6

1

1

471

72

5

7

-1.41421

0

159

87

11

8

0

0

124

82

2

9

1

-1

509

77

8

10

0

1.41421

245

79

7

11

0

-1.41421

325

84

10

12

0

0

107

82
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Determination of Entrapment Efficiencies and Drug Loading
The suspension of nanoparticles was centrifuged at 8000 rpm for 45min.
The supernatant of formulation after centrifugation were taken as such
without further processing and filtered. Then it was determined by UV
spectrophotometer. The percentage drug entrapment efficiency was determined
using the following equation.
% Entrapment efficiency = (Total drug–Free drug Total drug/Total drug) ×100
RESULT AND DISCUSSIONS
Polymeric nanoparticles have been prepared using a biodegradable and
biocompatible polymer, chitosan. The major advantage is that the method
used for preparing chitosan nanoparticles avoids the use of hazardous organic
solvents [3]. Many free amine groups are offered in chitosan structure for
crosslinking purpose. Based on the size of emulsion droplets formed at initial
stage, the nanoparticles size range may vary [4]. The value of particle size
and drug entrapment efficiency values obtained was put in the design expert
software for optimization as per Table 3. The particle size ranges from 79nm
(with independent variables: chitosan 0.15% and 1.5% tween 80) to 509nm
(with independent variables: chitosan 0.25% and 1% Tween 80). The other
dependent variable, entrapment efficiency was found to vary from 72% (with
independent variables: 0.25% chitosan and 2% Tween 80) to 87% (with
independent variables: 0.05% chitosan and 1.5% Tween 80) (Table 3).
Table 3: Experimental data obtained for particle size and drug entrapment efficiency
for various runs of chitosan nanoparticles
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The contour plots revealed maximum nanoparticles particle size with
maximum chitosan concentration (0.25%). In order to reduce the particle
size, the polymer concentration has to be decreased alongwith an increase
in surfactant tween 80 concentration (upto 1.5%). Increase in concentration
beyond 1.5% did not have any size reducing effect on the chitosan TPP
nanoparticles. The reduction in size by adding tween 80 may be due to its
surfactant effect, which may decrease the surface free energy leading to
comparatively smaller drop formation. [2]. As far as the second response drug
entrapment efficiency is concerned, the value was minimum with independent
variables: 0.25% chitosan and 2% Tween 80. However, the entrapment was
maximum when chitosan concentration was lesser, i.e. 0.05% with 1.5%
Tween 80. It may be concluded that the increase in Tween 80® concentration

Fig. 1: The digital image of the result of ANOVA Test by
Design expert software for RESPONSE 1
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Fig. 2: The three dimensional image of effect of independent variables
on RESPONSE 2

Fig. 3: The digital image of the result of ANOVA Test by
Design expert software for RESPONSE 2
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lead to more pronounced decrease in drug entrapment with increased chitosan
concentration. This decrease in drug entrapment may be due to more drug
leaching across chitosan network as the surfactant may have increased the
drug permeability.
Further, as suggested by the software, the optimized formulation was
formulated and assessed in triplicate. On comparing the predicted and observed
values, the percent error of mean was found to be 5.59% (for particle size), and
3.16% (for % drug entrapment efficiency) which shown the accomplishment
of formulation optimization model.
CONCLUSION
Thus the present work is an effort to optimize the chitosan nanoparticles
by ionotropic gelation reaction between chitosan and TPP. The independent
variables were varied so as to get the optimized result. The goal taken were
minimum size and maximum entrapment for maximum specificity and
minimum drug wastage. The study is an example how to use central composite
design by DesignExpert software. The formulation was successfully
optimized which can further be utilized for in vitro drug release and in vivo
pharmacological activities.
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Abstract: Tomato is one of the popular vegetable consumed by most people
and enriched in nutrients and taste. The amount and type of nutrients supplied
to tomato can influence not only its yield but also its nutrient content, taste and
post-harvest storage quality. While some nutrients, such as N, P, K, Ca, Mg, and
S, are needed in large amounts by tomato for normal growth and reproduction,
others, such as Fe, Cu, Zn, Mn, B, Mo, and Cl, are needed in small amounts. As
a result, tomatoes are regularly fertilized with N, P, and K and occasionally with
Ca and Mg from liming to adjust soil pH. Excess level of nutrients that are more
than needed by plants can reduce tomato yield, increase fertilizer-use inefficiency
and cost of fertilization and degrade environmental quality. Therefore, periodic
analysis of soil and plant samples should be conducted to determine the proper
rate of fertilization that will reduce the cost of fertilization and environmental
degradation without significantly altering tomato yield.
Keywords: Nutrients, reduce, tomato, soil, level

INTRODUCTION
Tomato (Lycopersicon esculentum Mill.) is the major horticulture crop with
estimated global production of over 120 million metric tons [6]. Significant
impact of globalization on the horticulture has been an increasing demand for
the quality improvement. Salad tomatoes must have the flavor, texture and
color that satisfy the consumer’s preference. Nutrition is a complex process
involving 16 essential nutrients as well as so many other chemical
elements that are either beneficial or harmful for the plant metabolism. The
response of the crop like tomato to a particular nutrient status the may vary
with cultivar and exogenous factors.
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MINERAL NUTRITION OF TOMATO
Tomato requires at least twelve nutrients, also called “essential elements”,
for normal growth and reproduction. These are nitrogen (N), phosphorus (P),
potassium (K), calcium (Ca), magnesium (Mg), sulfur (S), boron (B), iron
(Fe), manganese (Mn), copper (Cu), zinc (Zn), and molybdenum (Mo).
Nitrogen
It is the only nutrient that can be supplied to the plants in both the anionic
(NO3–) and cationic form [7]. Total cation and anion uptake ratio is
influenced by the ammonium to total nitrogen supply [8,9]. So, the changes
in this ratio are electrochemically composed by the alterations in the influx and
efflux of protons (H+) in the root zone therefore significantly influencing the
rhizosphere pH [10-12]. The pH of the external medium may influence the
uptake of P and micronutrients thereby inducing serious nutritional
disturbances [1,8,11]. Nitrogen form also influences plant metabolism due to
differences in the intracellular assimilation pathways [12,13].
Studies concerned with the effects of Nitrogen source on tomato and its
interaction with other nutritional and environmental factors indicated that
tomato is susceptible to the supply of ammonium as a sole and dominating
nitrogen form [8,14]. With respect to the quality of fruit a NH4+-N-dominated
nitrogen supply may markedly increase the incidence of fruits with
blossom-end rot (BER). This effect which is described as a depression of Ca
uptake by the enhanced external NH4 levels [15,16].
Phosphorus
From recent research it is indicated that foliar application of the phosphorous
in greenhouse tomato enhances the concentration of chlorophyll, K, P, Mg
and Fe in the leaves accelerates the fruit maturity and increases marketable
yield and quality [3]. High supply of P may ameliorate the adverse effects
of excessive Co concentrations (0.5 mM or more) [4].
Calcium
From recent studies it is studied that the low level of calcium in the root zone
is limiting factor for the vegetative growth of tomato [18]. Enhanced supply of
the calcium significantly increases the resistance
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of tomato to the bacterial wilt caused by the Ralstonia solanacerrum, while
highly resistant cultivars are characterized by high Ca uptake [19].
Manganese
Manganese deficiency is frequently occurring nutritional disorder in
the tomato crops. The very high Mn concentration in the root zone is
expected to reduce Fe uptake due to competition in uptake mediated by
common metal transporters which are mostly located in the plasma
membrane [21,23].
Zinc
An optimal zinc supply in tomato is indicated by Zn concentrations ranging
from 20 to 250 mg/kg in the leaf petioles opposite or below the top
flower cluster [22]. Zinc deficiency is visually manifested by shorter, thinner
internodes.
Sulfur
Sulfur is a constituent of protein and amino acid. Deficiency of S in the
field is rare because it is usually applied in combination with N, P, and K
fertilizers. Tomatoes can also absorb S as SO2 from the atmosphere, but
exposure to >0.5 mg. L-1 of SO2 can cause water-soaked spots on the middle
and lower leaves, which become white, dry, and papery. Sunken white spots
may also appear on tomato fruits. In contrast, deficiency of S can cause
interveinal chlorosis on the leaves and purpling of veins and petioles, which
can lead to purple spotting and necrotic patches between the veins in severe
condition.
Nutrient contents in tomato leaves and their functions [2]
Nutrient
N
P
K
Mg
Ca
S
B
Fe
Mn
Cu
Zn
Mo

Content (mg/kg)
48000
5000
55000
5000
25000
16000
35
90
350
15
80
0.5

Functions
Constituent of proteins and amino acids
Constituent of nucleic acids
Activates enzymes (e.g. pyruvate kinase);regulates pH
of tomato
Constituent of chlorophyll
Component of plant cell wall.
Constituent of proteins and amino acids(e.g.
methionine)
Regulates the level of growth substances
Constituent of enzymes (e.g. peroxidase, catalase)
Activates enzymes (e.g.malic)
Constituent of oxidizing enzymes (e.g phenolase)
Constituent of enzyme (Carbonic anhydrase)
Involved in the utilization of NO3-N (nitrate reductase)
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Lycopene, Antioxidants and Ascorbic Acid
Colour is a major quality characteristic in all the fruits and vegetables. Apart
from Contributing nutritive elements, colour and flavor to the diet tomatoes
also have valuable source of antioxidants and termed as functional foods
[24]. Because of the importance to human health [23]. antioxidants
considered as valuable quality attribute of tomatoes and it is important to
minimize losses of these compounds during post-harvest period.
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Abstract: The advancement of new medications comprises of a collection of steps
from the discovery of pharmacological effects in cell and animal models to the
assessment of toxicity and ﬁnally to the demonstration of efficacy and safety in
humans. Drug-induced hepatotoxicity, which is difﬁcult to foresee and regularly
happens amid the clinical phases of drug development or postmarketing, represents
a concern and records for average 40% of acute liver failure cases.
Considering the importance of drug-induced hepatotoxicity as a major cause of
liver damage, this review discuss various in vitro models for investigation of
hepatotoxicity.
Keywords: Animal models, Hepatotoxicity, in vivo, in vitro

INTRODUCTION
The advancement of new medications comprises of a collection of steps from
the discovery of pharmacological effects in cell and animal models to the
assessment of toxicity and ﬁnally to the demonstration of efficacy and safety
in humans. [1] Despite the fact that the procedure that prompts the discovery
of pharmacological effects has been lessened by rational drug designing
in recent years, a mixture of problems might happen in the preclinical and
clinical stages and lead to the failure. One of the most prominent factors that
limit drug development is based on the compound’s toxicity towards human
health and therefore. [2]
Drug-induced hepatotoxicity, which is difﬁcult to foresee and regularly
happens amid the clinical phases of drug development or postmarketing,
represents a concern and records for average 40% of acute liver failure cases.[3]
The best toxicological methodology for compound/drug toxicity involves
in vivo studies which are time consuming as well as expensive. [4] Due
to increasing concern and regulations for animal welfare, time and cost
requirements, and the expanding number of the compound library that needs
AJBPR, Special Issue (2018), pp. 165-168
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testing, effective and reliable in vitro testing system development has turned
into a need for the toxicology group. What’s more, the prescent accuracy of
rodent in vivo studies for adverse effects has turned into a matter of question
because of poor concordance of animal study results to disease phenotypes in
heterogeneous human populations. [5]
The utilization of in vitro model systems in toxicity study has numerous
points of interest such as reduction in animal use, the decreased expense of
animal support and care, less amount of compound is required for testing,
reduction in experiment duration, and a number of compouds can be screened
in a single assay. [6]
Drug discovery and lead optimization utilize the various in vitro methods
such as isolated perfused livers, liver slices, primary hepatocytes, liver cell
lines and transgenic cells along with the subcellular fractions like microsomes
or S9 mix. [7]
Isolated perfused livers
Isolated perfused liver provides an intact system with all the cell types in their
three diamensioanl architecture along with the vescular and biliary system.
This system has advantage studying cell-cell and cell-matrix interactions,
signaling and regulation. But isolated perfused livers are diificlut to handle
with limited functional viability. Also, availability of human organs is low and
only one compound per liver can be tested thus reduction in animal number
cannot be achieved in this model. [8]
Liver Slices
Liver slices are produced by dissecting liver into thin slices which are clutrable
upto 3 days in culture media. To achieve an optimum ratio of functional cells
to damaged cell and to ensure an exchange of oxygen and nutritents the
optiamal thickness of these slices should be in between 150 µm to 225µm.
Liver slices also posses the cell-cell and cell-matrix interactions, signaling
and regulation similar to isolated perfused liver. From one organ a lot of slices
can be produced, hence several compounds can be studied which is helpful in
minimizing the animal usage. Biochemical and histopathological examination
similar to in vivo models can be done. The bottleneck in the liver slice model
is the short culture duration. [9]
Liver Cell Culture
Liver cell cluture or primary cell culture is well established and flexible
method for hepatotoxicity study. Culture conditions are easy to standardize
and experiments can be performed with high reproducibility. [9]
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Primay Hepatocytes
Primary hepatocytes are freshly isolated liver cells from animal or human livers
by organ perfusion of collagenase and/or proteinases. Primary hepatocytes
cultures have the full set of metabolizing enzymes but they lack the cell-cell
and cell-matrix interactions. Also these are highly differentiated cells which
do not proliferate, thus, there is a need for fresh isolation for every experiment.
Although cryopreservation of isolated cells imparts more flexibility over the
isolated liver and liver slices. [10]
Cell Lines
These are cancerous cell lines which grow constantly for an unlimited life
span. Their use enables long term studies with increase reproducibility.
They impart more flexibility to cell culture studies due to easy availability
in comparison to primary hepatocytes. They express all the enzymes of
the xenobiotic metabolism but to a lesser extent in comparison to primay
hepatocytes {Fujimura 2010, Lin 2011}.HepG2, Hepa RG are the example
of hepatoma/hepatocarcinoma cells used in in vitro hepatotoxicity. Lin et al.
[Lin 2011] examined the activites of significant phase I and phase II enzymes
in the ﬁve human hepatoma cell lines HepG2, Hep3B, HCC-T, HCC-M, and
Huh-7. In conclusion, the activity of all the enzymes was lower than in human
hepatocytes and varies with the passages of the cultured cells. THLE-2 cell
line is a modified human liver epithelial cells. These cells are transfected with
recomibnent simian virus 40 large T antigen gene to create immortal cells
along with enhancement of CYP activity. [10]
Subcellular Fractions
These are commercially available and prepared by homogenization of the liver
after specific centrifugation steps. Microsomes are one class of subcellular
fractions which is regularly utilized as a part of toxicology. These membrane
surrounded vesicles contains fragments of the endoplasmatic reticulum and the
subsequently bound CYPs. A further regularly utilized class are S9-mixtures,
supernatants which result from the centrifugation of liver homogenate at 9,000
x g and contain all enzymes of the xenobiotic metabolism. To increase the
activity of these enzymes, the donor animals is treated with CYP inducers
before the liver is isolated to produce microsomes and S9- mixtures.
They are used as a complement for the metabolic activity of hepatic cell
lines. [9,10]
Stem Cell Derived Hepatic Cells
Stem cell innovation gives unprecedented opportunities not only for
investigating new ways to prevent and treat vast arrays of diseases but also
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for changing the way we identify new molecular targets, discover and develop
new drugs, as well as test them for safety.
Signiﬁcant and continuing advances in stem cell research to create a
dependable supply of fully functional human hepatocytes can possibly give
a consistent source of normal and functional human cells that would more
narrowly foresee the impact of a new drug on human livers in the body. The
capacity to achieve an unlimited supply of hepatocytes that retain the expression
and activity of drug metabolism enzymes would revolutionize toxicity testing,
address the largest bottleneck in new drug research and accelerate the drug
development process. [9, 10]
CONCLUSION
Development of in vitro methods for identification of Liver toxicity has
been one major area in drug discovery which can enhance the speed of drug
discovery and reduces the cost. Development of in vitro methods used for
toxicity evaluation in preclinical studies to predict the liver toxicity causing
potential of drugs. Since Single method is not much reliable for toxicity
assessment due to its own limitations. Use of combination of in vitro methods
can change the perspective of drug discovery.
REFERENCES
[1] W.M. Lee, The New England Journal of Medicine. 2003, 349(5), 474–485.
[2] M. Mann, Klinische Chemie Mitteilungen. 2006, 37(4/5),103–105.
[3] S. Schomaker, R. Warner, J. Bock, K. Johnson, D. Potter and J. Van Winkle,...
et al, Toxicological Sciences, 2013, 132(2), 276-283.
[4] B.W. Newton, W.K. Russell, D.H. Russell, S.K. Ramaiah and A.
Jayaraman, Journal of Proteome Research. 2009, 8,1663-1671.
[5] D. Acosta, EM. Sorensen, D.C. Anuforo,D.B. Mitchell, K.Ramos and K.S.
Santone,... et al., In Vitro Cellular & Developmental Biology,1985, 21, 495–
504.
[6] S.C. Khojasteh, S. Oishi and S.D. Nelson, Chemical Research in Toxicology,
2010, 23(11),1824-1832.
[7] L. G. Yengi, L. Leung and J. Kao, Pharmaceutical Research, 2007, 24(5),842–
858.
[8] A. Bugrim, T. Nikolskaya and Y. Nikolsky, Drug Discovery Today, 2004,
9,127–135.
[9] A. Dash, W. Inman and K. Hoffmaster, Expert Opinion on Drug Metabolism
and Toxicology, 2009, 5(10),1159-1174.
[10] N. Fabre, E. Arrivet, J. Trancard, N. Bichet, N.O. Roome and A. Prenez,... et
al., Cell Biology and Toxicology,2003, 19(2), 71-82

Asian Journal of Biochemical and Pharmaceutical Research
Solid Dispersions: An Overview
Aparna Khansili1, Manni Dutta1* and Rubina Bhutani2
Department of Pharmacy, School of Medical and Allied Sciences,
GD Goenka University, Gurgaon, Haryana, India
2
Delhi Pharmaceutical Sciences and Research University, Delhi, India
E-mail: mannidutta@gmail.com
1

Abstract: The therapeutic effect of drugs depends on the concentration at the site
of action. The absorption of the drug into the systemic circulation is a prerequisite
to reach the site of action of all drugs, except those drugs that are applied at the
site of action, or those that are intravenously injected. High lipophilicity and
high lattice energy of drugs, resulting in poor solubility affects the absorption,
bioavailability and therapeutic effectiveness of any drug. Improvement of the
aqueous solubility and dissolution rate of hydrophobic drugs is a major challenge
in drug development process. Various formulation strategies like complexation,
micronization, nanonization, and lipid based systems, solid dispersions,
solubilization etc. exists to improve the solubility and dissolution rate of poorly
water soluble drugs. Biopharmaceutical classification system class II drugs are
with low solubility and high permeability are the promising candidates to be
formulated as solid dispersion. This review article details the important features of
solid dispersions, carriers utilized, classification and preparation methods.
Keywords: Solid dispersions, solubility, dissolution rate, carrier, solubilization

INTRODUCTION
In 1961, Sekiguchi and Obi developed a practical method whereby many of
the limitations with the bioavailability enhancement of poorly water soluble
drugs can be overcome. They were the first to introduce the concept of using
solid dispersions to improve the dissolution of poorly soluble drugs. They
formed the eutectic mixtures of drugs with water-soluble carriers by melting
of their physical mixtures. The drug was present in eutectic mixture in a
microcrystalline state. When solid dispersion was exposed to aqueous media
and the carrier dissolved, the drug was released as very fine colloidal particles.
Because of enhanced surface area obtained in this way, the dissolution rate and
bioavailability of poorly aqueous soluble drugs is expected to be high.
Chiou and Riegelman defined Solid dispersion as: “Dispersion of one or
AJBPR, Special Issue (2018), pp. 169-174
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more active ingredients in an inert carrier/matrix at solid state prepared by
melting (fusion), solvent, or melting-solvent method”.When solid dispersion
was exposed to aqueous media and the carrier dissolved, the drug was released
as very fine colloidal particles. Because of enhanced surface area obtained in
this way, the dissolution rate and bioavailability of poorly aqueous soluble
drugs is expected to be high. [3, 4]
Methods for Preparing Solid Dispersions [1, 2, 4-11]
The Conventional Methods for preparing solid dispersions are: [1-5, 8-11]
(a)
(b)
(c)
(d)
(e)

Melting or Fusion method
Solvent method
Melt-Solvent method
Mixed grinding (mechanochemical method)
Thermal mechanochemical method

The Newer Methods include: [1-6]
(a)
(b)
(c)
(d)

Melt-Extrusion method
Spray- Drying method
Freeze-Drying method
Supercritical fluid process

In recent years the hot melt method has enjoyed a renaissance in the form
of hot melt extrusion. [12-13]
Hot melt extrusion has been applied for the manufacture of solid
dispersions by Speiser and Huttenrach. In this method, the drug carrier
mixture is typically processed in a twin screw extruder for intense mixing of
the components. The mixture is simultaneously melted, homogenized and then
extruded and shaped as tablets, granules, pellets, sheets, sticks or powder. The
intermediates can then be further processed into conventional tablets.
An important advantage of the hot melt extrusion is that drug/ carrier
mix is only subjected to an elevated temperature for about one minute which
enables the thermolabile drugs to be processed. This technique offers the
possibility for large-scale production. [2, 13]
To dry the solutions, vacuum drying and spray drying freeze drying
and spray-freeze drying is often used. The solution is dried by the application
of vacuum and moderate heating. [1]
Electrospinning Method
Electrospinning is a process production of solid fibres is done from a polymeric
fluid stream solution or melt delivered through a millimeter- scale nozzle. The
application of strong electrostatic force over a conductive capillary attached to
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a reservoir containing a polymer solution or melt and a conductive collection
screen is required in this process. With elevation in electrostatic strength up to a
critical value, accumulation of charged species on the surface of a pendant drop
destabilize the hemispherical shape into a conical shape (commonly known as
Taylor cone).Beyond the critical value, a charged polymer jet is ejected from
the apex of the cone and carried to the collection screen via the electrostatic
force. This method can be used to be prepare nanofibres and controlling the
biomedicines’ releases. Due to its simplicity & cost-effectiveness , this method
can be used in the formulation of solid dispersions in future.
Gel Entrapment Technique
Clear and transparent gel is produced when Hydroxyl propyl methyl cellulose
which is used as a carrier is dissolved in organic solvent. Then, by the process
of sonication, the drug is dissolved in gel for few minutes. Organic solvent
is evaporated under vacuum. Thus, reduction in the size of so called Solid
dispersion is done by mortar and pestle and then sieved.
Supercritical Fluid Process [1, 4]
Supercritical fluid methods are mostly applied with carbon dioxide (CO2),
which is used as either a solvent for drug and matrix or as an anti-solvent. It
has potential as an alternative for conventional organic solvents used in solvent
based processes for forming solid dispersions due to its favorable properties
of being non- toxic and inexpensive so this technique is also referred to as
‘solvent free’. [1, 4]
The Solid Dispersions are classified as: [1, 2, 4]
1. Eutectics
2. Amorphous precipitations in crystalline matrix
3. Solid Solutions
4. Glass Solutions and Suspensions
These types of solid dispersions are briefly described as:
Simple Eutectic Mixtures / Eutectics [1,2,4]
Solid eutectic mixtures are usually prepared by rapid cooling of a co-melt
of the two compounds in order to obtain a physical mixture of fine crystals
of the two components. When a mixture with composition E consisting of
slightly soluble drug and an inert highly water soluble carrier is dissolved
in an aqueous medium, the carrier will dissolve rapidly releasing very fine
crystals of the drug. The large surface of the resulting suspensions should
result in increased dissolution rate and thereby improved bioavailability e.g.
Chloramphenicol –Urea and Paracetamol –Urea solid dispersions etc. [2, 4]
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Amorphous Precipitations in a Crystalline Carrier [2, 4]
Drug is precipitated out in an amorphous form e.g. precipitation of
Sulphathiazole in the amorphous form in crystalline urea. In a simple eutectic
mixture, the drug is precipitated out in a crystalline form.
Solid Solutions [1, 2, 4]
In this case, the drug’s particle size has been reduced to its absolute minimum
viz. the molecular dimensions and the dissolution rate are determined by the
dissolution rate of the carrier.
In a continuous solid solution, the components are miscible in all
proportions.
In the case of discontinuous solid solutions, the solubility of each of the
components in the other component is limited. Classical solid solutions have
a crystalline structure, in which solute molecules can either substitute for
solvent molecules in the crystal lattice or fit into the interstices between the
solvent molecules.
In interstitial solid solutions, the dissolved molecules occupy the
interstitial spaces between the solvent molecules in the crystal lattice. The
solute molecules should have a molecular diameter not greater than 0.59
of the solvent molecule’s molecular diameter and the volume of the solute
molecules should be less than 20% of the solvent. In an amorphous solid
solution, the solute molecules are dispersed molecularly but irregularly within
the amorphous solvent.
Glass Solutions and Suspensions [1, 2, 4]
A glass solution is a homogenous glassy system in which a solute dissolves in
the glassy carrier. A glass suspension refers to a mixture in which precipitated
particles are suspended in a glassy solvent.
The Mechanism of Drug Release from Solid Dispersions in Water
Soluble Polymers [9, 7]
The most widely used application of solid dispersions is the improvement of
the dissolution rate, and thus the bioavailability of poorly water-soluble drugs.
The possible mechanisms of enhanced dissolution are: [4, 7]
1.
2.
3.
4.

Particle size reduction and reduced agglomeration
Wetability and dispersibility of the drug
Formation of metastable dispersions.
Solubilization effect of carrier material on the drug.

The drug release from the solid dispersions follows two sets of mechanisms.
First, some systems appear to show carrier controlled release whereby, at least
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at low drug loadings, the rate of release is controlled by that of the carrier
and is independent of drug properties. Secondly, some systems show release
behavior that is dependent on the properties of the drug rather the polymer,
even at low drug loadings. [7]
The difference in both the cases lies on the tendency of the drug to dissolve
into the concentrated polymer diffusion layer.
Selection of the Carrier [2, 5, 7]
The properties of the carrier have a major influence on the dissolution
characteristics of the dispersed drug. A carrier should meet the following
criteria to be suitable for increasing the dissolution rate of a drug. [4, 7]
Some Examples are: Polyvinyl pyrrolidone, Polyethylene glycols,
Eudragit L-100, Eudragit RS, Mannitol, Xylitol, Lactose, Polyoxyethylene
stearate, Poloxamer 188,
CONCLUSION
Solid dispersion technology has been considered one of the promising
techniques in formulation of poorly-soluble drugs. Carriers in formulation
of solid dispersion range from natural sugars to synthetic polymers. Though
with some limitations, solid dispersions still can be used with advancements
to match needs of modern pharmaceutical industry.
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Abstract: Now a day, both academia and the food industry are facing a new
challenge to develop strategies and products that are safe, good for the health and
prevent the development of any specific disease. Every nutritional process depends
upon the interplay of various proteins, which are encoded by the respective mRNA
molecules further expressed in a certain cell, organ or organism. Alterations in
mRNA levels and, in turn, of the corresponding protein levels are crucial parameters
in controlling the flux of a nutrient or metabolite through a biochemical pathway.
Nutrition and food science are stepping into the genomics era, and it is becoming
evident that nutrients and other food components are key factors in altering gene
transcription, protein levels and functions, and the metabolome, which eventually
translates into a health or disease state based on a given genome. Nutrients and
non-nutrient components of foods, diets and lifestyle – including physical activity
– can affect every step in the flow of genetic information from gene expression
to protein synthesis and degradation and, thereby, alter metabolic functions in
complex ways. Profiling technologies are used in basic-science applications for
identifying the mode of action of foods or ingredients, and are similarly taken
into the science-driven development of foods with a defined bio-functionality.
Biomarker profiles and patterns derived from genomics applications in humans
should guide nutrition and food science in developing evidence-based dietary
recommendations and health-promoting foods. A wealth of genetic information,
and novel techniques with high throughput capabilities, will provide new tools for
nutrition and food research.
Keywords: Genomics, gene expression, protein synthesis, Profiling technologies

INTRODUCTION
Food intake of an individual is a crucial factor that affect the health or
illness of an individual [1]. Inter relationship of healthy and diet has been
discussed in various studies [3,4,9].Every nutritional process depends
upon the interplay of various proteins, which are encoded by the respective
AJBPR, Special Issue (2018), pp. 175-179
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mRNA molecules further expressed in a certain cell, organ or organism.
Alterations in mRNA levels, corresponding protein levels, are crucial
parameters in controlling the flux of a nutrient or metabolite through a
biochemical pathway. Regardless of the type of diet-gene interaction,
nutritive and non-nutritive components of food influence the abundance and
function of cellular proteins by governing gene expression at a variety of
levels. The application of genomic technologies to nutrition and
biochemical research techniques provides a powerful tool to understand
the mechanisms by which individual foods or nutrients modulate processes
occurring within the tissues of the body. Applied genomics technologies like
transcriptomics, proteomics, and metabolomics have an application in the
determination and comparison of specific type of biomolecule like mRNA,
protein, or metabolite under different environmental conditions [6].
Profiling technologies are used in basic-science applications for
identifying the mode of action of foods or ingredients, and are similarly taken
into the science-driven development of foods with a defined biofunctionality. Biomarker profiles and patterns derived from genomics
applications in humans should guide nutrition and food science in
developing evidence-based dietary recommendations and health-promoting
foods. A wealth of genetic information, and novel techniques with high
throughput capabilities, will provide new tools for nutrition and food
research.
Genomics and Food Taste
Evidence in the nutrigenomics literature showed that there is a genetic basis for
human taste perception. Gene association studies have linked genetic variation
in taste receptors to risk of disease. Taste perception lead to differences in food
preferences and food intake. Taste receptor genes influence taste perception,
food choices, and dietary intake behaviours. Genomic technologies help in
characterization of taste receptor genes. Polymorphisms in taste receptors
might be useful as surrogate markers of dietary exposure in gene–disease
association studies where information on dietary habits is not available. In
addition, differences in genetic variation in taste receptors between ethnic
groups may contribute to differences in dietary intake patterns. Single
nucleotide polymorphisms (SNPs) in taste receptor genes are associated with
bitter tasting ability [10].
Genomics and Food Safety and Quality
Using the applied genomics technologies, biomarkers can be identified,
representative for specific food spoilage or pathogenic microorganisms.
These biomarkers help in detection of the microorganisms. Application of
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metabolomics will result in the identification of metabolites or physicochemical
parameters which can be utilized for the control of storage of foods. Molecular
markers may help in identification of the occurrence of spoilage and
pathogenic bacteria and prediction of thermal preservation stress resistance
[7]. Whole Genome Sequencing (WGS) technology provides rapid
identification and characterization of micro-organisms and hence have
applications in food safety management Genome sequencing also help in
preventing the food borne pathogens and this innovative way helps in
determining the source of the food borne illnesses [2].
Genomics and Allergen Detection
The genome and genetic/genomic strategies can be utilized in the field of
allergy and immunology. Progress in genetics and bioinformatics have enabled
the development of large public databases, which include genetic and genomic
data linked to clinical health data. Which can be applied by clinicians and
researchers to complement and integrate to clarify the underlying cause of
complex phenotypes, such as allergic diseases. provide new insights into the
biologic underpinnings of allergic disorders [5].
Genomics and Screening and Testing of Functional Food Bioactive
Functional genomics techniques could effectively be used for identifying
the effect of the novel functional food or food component (often described
as nutraceuticals) on global gene expression and cell function. The same
approach is being used to establish the safety of genetically modified food
and food ingredients. Metabolomics can identify metabolites which control
product formation and secondary metabolite like functional foods or enzymes,
can be identified by genomics. For efficacy testing of bioactive functional
food ingredients, an urgent need exists for biomarkers. Food constituents
can modify gene targets (receptors). Transcriptomics and proteomics can be
employed to determine changes in gene expression and proteome relevant to
the states or treatments of certain diseases, both in in vitro and in vivo models.
DNA-array gene expression analysis in human lymphocytes can be further
explored for use in human nutrition studies.
Genomics and Genotyping
Hereditary metabolic disorders or diseased states can be detected by the holistic
analysis of metabolites in body fluids (for example, urine or blood).
Abnormal metabolite concentrations are indicative for specific metabolic
diseases [8]. Screening of neonatal by metabolic profiling would result in
the detection of such metabolic diseases at an early age, and can result in the
prevention of the occurrence of irreversible damage to such patients by
specialized diets.
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Genomics and Food Processing
The scientific advances in genome research is leading to a technology driven
revolution that will have advantages for the consumer and food industry. The
segment of food processing aids, namely industrial enzymes, has proven
invaluable in the production of enzymes with greater purity and flexibility
while ensuring a sustainable and cheap supply. A second rapidly evolving
segment that is already having an impact on our foods may be found in the
new genetically modified crops. The use of genomic technologies has now
spread within the agriculture sector like approaches for producing novel, nontransgenic plant varietals; identification of genetic markers to guide plant
and animal breeding programmes; exploration of diet-gene interactions for
enhancing product quality and plant/animal health.
CONCLUSION
Genomics will have a strong impact on the nutritional and food technology
sciences. By integrating transcriptomics, proteomics, and metabolomics,
a better insight in the regulation of cellular processes can be obtained.
Biomarkers identified using applied genomics technologies can be used to
regulate various biological processes that have impact on the health of the
person. Genomic technologies are contributing to the improvement of food
processing, food safety and quality assurance as well as the development
of functional food products and the evolution of new health management
concepts such as ‘personalised nutrition’, an emerging paradigm in which the
diet of an individual is customised, based on their own genomic information,
to optimise health and prevent disease. Prevention of chronic diseases
and various foodborne bioactives can only be achieved if the genetic and
biochemical mechanisms of these illnesses are understood and if effective
screening systems are available to identify bioactives which prevent the onset
of such illnesses.
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Role of Physiotherapy in Pain Management
Parul Sharma
Assistant Professor, Delhi pharmaceutical science and research university, New delhi.

Introduction: Pain is an unpleasant sensory and emotional experience associated
with actual or potential tissue damage or described in terms of such damage.
Physiotherapists work across the lifespan continuum assisting patients with their
pain with the aim of diminishing pain, improving quality of life where possible
and preventing acute and sub-acute painful conditions developing into chronic
pain.
Objective: To study about the role of physiotherapy in management of pain
associated with several musculoskeletal and neurological disorders.
Methods: Various articles were taken from pubmed, science direct data base,
google scholar, research gate etc and also based on evidence-based guidelines,
systematic reviews of the literature and supplementary findings from recent high
quality trials.
Results: Management techniques such as manual therapy (massage, soft
tissue release, myofascial release), Laser therapy, iontophoresis, ultrasound,
transcutaneous electrical stimulation, hydrotherapy, cryotherapy, strengthening
and stretching exercises and psychological approaches including relaxation therapy
and behavioural therapy approach were also used to help restore physical
activities and improve the quality of life for people who have chronic pain
conditions by encouraging them to learn how to manage their pain and any
disability on a day-to-day basis.
Conclusion: The integration of multiple treatment modalities,
including behavioral modification therapy, has resulted in considerable
improvements for patients suffering from acute and chronic pain in terms of
a reduction in the use of medications, improved functional ability, increased
likelihood of returning to work, improved quality of patient care and patient
satisfaction, as well as reducing healthcare costs.
AJBPR, Special Issue (2018), O2

Role of Technology in Transforming Physiotherapy
Shweta Sharma
Assistant professor ( PT), Department of physiotherapy, Manav Rachna International
Institute of Research and Studies, Faridabad
E-mail: shwetasharmampth27@gmail.com

Introduction: Pick a physiotherapist out of the 19th century and transport them
into a modern 21st century physiotherapy set up and it would be a thoroughly
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recognisable place, with the same hierarchy of diagnosis and treatment . Patients
treated as helpless and were completely ignorant of their illness. Although the
medical culture is similar, there have been dramatic technological advancements
in physiotherapy profession.
OBJECTIVE: To study the role of technological advances in the field of
physiotherapy.
METHOD: Various articles have been reviewed from Google Scholar to study the
role of technology in transforming physiotherapy profession.
RESULTS AND CONCLUSION: The main story is that the future will be
better. Technology will further advance and there will always be new and exciting
solutions. We have intelligent decision aids to improve diagnosis and treatment
and they will not get better as Moore’s Law says that the speed of innovation is
increasing. Hence, advancements in the field of physiotherapy is establishing a
connection between better learning and better treatment options for the patients.
AJBPR, Special Issue (2018), O3

Preliminary Phytochemical Investigation of Ethanolic
Extract of Asclepias curassavica Linn. by Gas
Chromatography-mass Spectroscopy Analysis
Sonia, Anju Dhiman and Govind Singh
Department of Pharmaceutical Sciences, Maharshi Dayanand University,
Rohtak, Haryana, India-124001
E-mail: spharma004@gmail.com

Objective: The aim of the present study was to cultivate A.curassavica and
investigate the phytoconstituents of ethanolic extract of A.curassavica whole part
using GC-MS (gas chromatography-mass spectroscopy). This research may be
useful for constituent(s) based pharmacological activity.
Materials and Methods: Five gm of powdered plant material was taken in a
clean, level glass container and soaked in 80 ml of ethanol and extraction was
done by hot extraction method. The container with its content was sealed and
kept for a period of few hours. It was then filtered through Whatman filter paper
No.42. GC-MS analysis of ethanolic extract of A.curassavica was further carried
out along with preliminary phytochemical screening.
Result: The ethanolic extract of whole plant of A. curassavica revealed the
presence of forty-nine diverse phytochemical compounds.
Conclusion: A.curassavica L. has been successfully cultivated, authenticated and
used for identification of its organic chemical components by GC-MS. Pesticide
residues may have an adverse effect on food chain and the concentration should be
within permissible range for safe human consumption of any herbal drug product.
A.curassavica has been observed as an excellent source of many important
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secondary metabolites especially steroidal, flavonoid, glycosidal, alkaloids
compounds etc. There was found no pesticidal residues in the tested plant drug.
Therefore, it may be explored for production of natural medicinal formulations
in pharmaceutical drug industries including anti-cancer drugs, antibacterial,
antimicrobial, antiasthmatics, urine acidifiers, antimicrobial etc on account of its
potential antioxidant activity.
Keywords: Asclepias curassavica, ethanolic extract, GC-MS, Phyto-compounds.
AJBPR, Special Issue (2018), O4

Synthesis and Anticancer Evaluation of
2-(5-((benzo[d]oxazol-2-ylthio)methyl)-1H-1, 2,
3-triazol-1-yl)-N-substituted Phenyl Acetamide
Derivatives
Saloni Kakkar and B. Narasimhan
Faculty of Pharmaceutical Sciences, Maharshi Dayanand University,
Rohtak 124001, India.
E-mail: salonikakkar2007@gmail.com

Cancer is one of the most dreadful diseases in the world and despite of immense
advances in the field of basic and clinical research, which have resulted in higher
cure rates for a number of malignancies, cancer remains the second leading cause
of death in developing as well as developed countries. Although chemotherapy is
the mainstay of cancer therapy, the failure of available chemotherapeutics to treat
cancer underscores the need of developing new chemical entities In the present
study, a series of 2-(5-((benzo[d]oxazol-2-ylthio)methyl)-1H-1,2,3-triazol-1yl)-N-substituted phenyl acetamide derivatives were synthesized and evaluated
for anticancer potential. The anticancer screening (IC50 = µg/mL) of synthesized
compounds was determined against human colorectal carcinoma [HCT-116 (ATCC
(American Type Culture Collection) CCL-247)] cancer cell line using 2-(3-diethylamino-6-diethylazaniumylidene-xanthen-9-yl)-5-sulfobenzene-sulfonate (SRB)
assay. The in vitro anticancer activity results indicated that 2-(5-((benzo[d]oxazol2-ylthio)methyl)-1H-1,2,3-triazol-1-yl)-N-(2-chloro-4-nitrophenyl)acetamide (4)
(having anticancer activity comparable to standard drug 5-fluorouracil (5-FU))
was found to be the most active anticancer agent.
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Improvement if In silico Rationales for the
Discovery of New Diosyprin Derivatives as
Antitubercular Agents
Smriti Sharma
Amity Institute of Pharmacy, Amity University, Sector-125, Noida-201313
E-mail: smritishr12@gmail.com

Objective: Tuberculosis (TB) is one of the most important cause of morbidity and
mortality of a large population worldwide. The aim is to develop in silico rationales
for the identification of new diospyrin derivatives as antitubercular agents.
Methods: Mahapatra and co-workers investigated the SAR of several monomers
of diosyprin derivatives and evaluated them against M. tuberculosis. The QSAR
studies offer the structural requirements of the probe molecules for an activity.
They are successfully used in the development of rationales for divergent biological
activities. This research article describes important features to the antitubercular
activity of the monomer of diospyrin derivatives which were identified through a
variable selection approach CP-MLR (Combinatorial Protocol in Multiple Linear
Regression) (Prabhakar, 2003). A partial least-squares (PLS) analysis has been
carried out on the CP-MLR identified descriptors to derive composite model(s)
highlighting their significance to the activity. Also several sugar derivatives
were used for generating in silco compound library. The QSAR rationales of
antitubercular activity and cytotoxicity of monomers of diospyrin derivatives, an
altered natural product of South African medicinal plant Euclea natalensis, have
suggested the scope of structural modulation for optimum biological response.
Analysis of the structural features and biological endpoints in CP-MLR led to the
identification of seven descriptors for modeling the activity and six descriptors for
that of the toxicity of the compounds.
Results: In terms of molecular structure of monomer of diospyrin derivatives,
they suggest that using different substituents groups like sugar derivatives with
electropositive character favor the activity.
Conclusions: The newly designed in silico compounds were promising for further
antitubercular activity exploration.
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Title: Formulation Optimization, Characterization
and in vitro Skin Permeation of Gallic Acid
Ethosomes using Span 80 as Edge Activator
Manju Deolia and Anju Dhiman
Department of Pharmaceutical Sciences, Maharshi Dayanand University,
Rohtak-124001. Haryana.
Email: ad_mdu@rediffmail.com

Objective: The purpose of the present study was to formulate gallic acid ethosomes
for controlled drug release using span 80 as edge activator.
Materials and Methods: Gallic acid ethosomes were formulated by hot method
and optimized using. 23 factorial design by design expert software (version
8.0). The optimized gallic acid ethosomes were characterized for particle size
distribution, vesicular shape using scanning electron microscopy, zeta potential
and entrapment efficiency and accelerated stability studies. A specially designed
franz diffusion cell was used for the percutaneous absorption studies of optimized
gallic acid ethosomes using pig ear skin and the results were analysed using DD
solver 8 software.
Results: The entrapment efficiency of optimized ethosomes prepared using
phospholipid concentration of 638.75 mg at 47.50°C for 17.5 min was found
to be maximum i.e. 95.58%. Lipid vesicular system of gallic acid exhibited a
negative zeta potential of -16 mV indicating a good degree of stability for gallic
acid ethosomes. In vitro drug permeation studies of pure gallic acid and gallic
acid ethosomes on pig ear skin suggested that gallic acid ethosomes showed
16.2% gallic acid permeation rate at the end of 300 min. However, pure gallic acid
showed only 2.9% rate of permeation at the end of 300 min.
Discussion: Gallic acid ethosomes were better able to facilitate permeation of
gallic acid deeply into the pig ear skin when compared with pure gallic acid.
Conclusion: Gallic acid ethosomal formulation has tremendous potential to serve
as a topical drug delivery system due to its enhanced rate of permeation and better
stability.
Keywords: Entrapment efficiency, Ethosomes, Gallic acid, Permeability, Stability.
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Effect of ACUTENS on Hypertension and
Hyperlipidemia
Jasobanta Sethi1 and Ramanjot Kaur2
1

Professor Amity Institute of Physiotherapy, Amity University, Noida.
2
Senior Physiotherapist in private Practice, Amritsar

Background and Objective: High serum cholesterol and high blood pressure are
two major, modifiable risk factors for developing cardiovascular disease (CVD).
Interventions that lower the levels of these risk factors can substantially reduce the
incidence of and mortality from CVD. We hypothesized that the transcutaneous
electrical nerve stimulation (TENS) on Liver3 acupoint as a complementary
therapy for controlling hypertension and hyperlipidemia
Material and methodology: 40 subjects of 35-50 years, 25-29.9 BMI with
hypertension and hyperlipidemia were selected by convenient sampling for study
based on its inclusion and exclusion criteria and divided into two groups with 20
individuals each. Group A treated with TENS of 20 Hz, 50ms, 10minutes for 15
days on Liver3 acupoint for Hypertension and ST40 acupoints for Hyperlipidemia,
whereas Group B treated with placebo and a common diet program was followed
in both groups. Pre and post value of outcome measures were compared.
Results: There was significant difference noted in total Cholesterol (p=.000),
LDL, Triglycerides (p=.000) and BP (systolic and diastolic) (p=.000) but no
significant difference in HDL (p=.802).
Conclusion: It has been concluded from the study that the ACUTENS is effective
in hypertension and hyperlipidemia.
Keywords: Hypertension, Hyperlipidemia, acupoints, ACUTENS.
AJBPR, Special Issue (2018), O8

Effect of ACUTENS on Osteoporosis
Jasobanta Sethi1 Rajiv Vaid Tribhuwan Nath2
1

Professor Amity Institute of Physiotherapy, Amity University, Noida.
2
Senior Physiotherapist in private Practice, Jalandhar.

Background and objective: The mortality rate by osteoporosis is higher in
India. Changing life style and environment have contributory effect in increase
rate of osteoporosis. We hypothesized that the transcutaneous electrical nerve
stimulation (TENS) on BL-54 acupoint as a complementary therapy for controlling
osteoporosis.
Methods: We designed a randomized controlled study for osteoporotic patients.
In this study 112 patients were selected on the basis of inclusion and exclusion
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criteria and were assigned to receive TENS (study group, n = 56) on the bilateral
BL-54 acupoints at a frequency of 5 Hz 50MS with duration of 20 minutes along
with a prescribed diet and exercise in form of brisk walking. Control group (n=56)
was treated with diet and exercise in form of brisk walking only. The T-score level
of bone mineral density was measured at both pre and post stimulation. The study
intervention period was 15 days.
Result: There was significant improvement (P<0.05) in T-score reading of bone
mineral density in osteoporosis in study group.
Conclusion: It has been found TENS on bilateral BL-54 acupoints have an effect
to control osteoporotic T-score and can be used without having any side effect.
Keyword: Osteoporosis, ACUTENS, Acupoint.
AJBPR, Special Issue (2018), O9

Anticancer Secondary Metabolites from
Anthocephalus cadamba
Nidhi Gupta*a, Sonia Sharmac, Shashi Bhushanc,
Payare L. Sangwan*b
School of Medical and Allied Sciences, G. D. Goenka University,
Sohna, Gurgaon 122103, India
2
Bio-Organic Chemistry Division, CSIR-Indian Institute of Integrative Medicine,
Jammu 180001, India.
3
Cancer Pharmacology Division, CSIR-Indian Institute of Integrative Medicine,
Jammu 180001, India
E-mail: nidhi.gupta@gdgoenka.ac.in
1

Objective: Present study aims to explore the medicinal plant Anthocephalus
cadamba for the identification of anticancer secondary metabolites.
Method: The concentrated DCM:MeOH (1:1) extract of stembark of the plant
was fractionated sequentially with petroleum ether, chloroform and aqueous
methanol by liquid-liquid partition chromatography to yield three respective
fractions which were separately subjected to column chromatography over silica
gel for the isolation of secondary metabolites. The chemical structures of all the
isolated compounds were determined through spectroscopic methods including
1D and 2D NMR, IR, UV and HRESIMS. MTT assay was used for evaluation of
in vitro cytotoxicity of isolated compounds against four different human cancer
cell lines including HL-60 (Leukemia), MCF-7 (Breast), HCT-116 (Colon) and
MIA-Pa-Ca-2 (Pancreatic).
Results: The phytochemical investigation of A. cadamba resulted in the isolation
of ten secondary metabolites (1-10) and four acetylated products (2a, 5a, 7a and
8a) obtained through acetylation of 2, 5, 7 and 8 respectively. Isolated natural
products were of different classes including steroids (1 and 6), terpenoids (2, 4
and 5), alkaloids (7 and 8), irridoid glycoside (9) and phenolic compounds (3 and
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10). Compounds 3, 9 and 10 are reported for the first time from A. cadamba. MIApa-ca-2 cell line was found to be most sensitive among all the cell lines tested.
Compounds 1, 2, 2a, 3, 4, 6, 8a, 9 and 10 displayed significant antitumor activity.
Among them 4 and 8a were the most potent compounds with IC50 value between
4-7 µM against different human cancer cell lines.
Conclusion: Results showed the anticancer potential of secondary metabolites
isolated from Anthocephalus cadamba. These anticancer metabolites may further
provide scaffolds to medicinal chemist for the development of more potent analogs
with better anticancer activity and lesser toxicity.
AJBPR, Special Issue (2018), O10

Oral Presentation
Synthesis, in vitro, in vivo and in silico Study
of Novel Quinoline based Thiazolidinones as
Antimalarial Agents
Deepika Saini
Assistant Professor, GD Goenka University, Gurugram
E-mail: deepika.saini.666@gmail.com

A novel series of quinoline based thiazolidinone derivatives, 5 a-r has been
synthesized by conventional technique in appropriate yield. The structure of
compounds was also confirmed by using IR, NMR, MS and elemental analysis.
The synthesized analogues were screened for their in vitro potential as antimalarial
agents by in vitro as well as in vivo method. Compound 5g, 5-(4-methylbenzylidene)2-(4-chlorophenyl)-3-(4-methylquinolin-2-ylamino) thiazolidin-4-one, was found
to be the most potent among the synthetic series. From in vivo evaluation, it has
been found that 5g exhibited significant suppression of parasitemia of 73.38%
at a dose of 200 mg/kg in P. berghei infected mice. In silico molecular docking
simulation revealed that the compound 5g bound to the active site of Plasmodium
falciparum Lactate dehydrogenase receptor.
Keywords: Thiazolidinone; antimalarial; quinoline; Plasmodium falciparum;
lactate dehydrogenase; docking study

Oral Abstracts

191
AJBPR, Special Issue (2018), O11

Folate Receptor Targeted Chitosan Decorated MultiWalled Carbon Nanotubes for Lung Cancer Therapy
Rahul Pratap Singh1, Sonali2 and Madaswamy Sona Muthu2
1

Department of Pharmacy, School of Medical & Allied Sciences, G.D. Goenka University,
Gurgaon Sohna Road, Sohna – 122103, India.
2
Department of Pharmaceutical Engineering and Technology,
Indian Institute of Technology (BHU), Varanasi – 221005, India.

The lung cancer treatment is the worldwide health problem. The aim of this work was
to formulate chitosan-folate conjugated multi-walled carbon nanotubes (MWCNT)
for the lung cancer targeted delivery of docetaxel. The study demonstrated that
chitosan-folate conjugated MWCNT were highly effective in delivering the
desired concentration of therapeutic agent in the lung without any signs of lung
cells damage in lung histopathology. The in-vitro drug release profiles revealed a
desired sustained drug release pattern of the MWCNT. The effect of intracellular
concentration of docetaxel due to the enhanced cellular uptake of MWCNT
was observed by cytotoxicity evaluation. The docetaxel loaded chitosan-folate
conjugated MWCNT achieved up to 89-fold decrease in IC50 value compared with
that of DocelTM (marketed docetaxel injection formulation), after 24 h incubation
with A549 cells. In compared to the docetaxel loaded MWCNT, docetaxel loaded
chitosan conjugated MWCNT, and DocelTM, docetaxel loaded chitosan-folate
conjugated MWCNT showed significantly higher cytotoxicity and low toxicity,
thereby improved efficacy as well as safety. Docetaxel loaded chitosan-folate
conjugated MWCNT could be further explored as effective and safer platform for
targeted lung cancer therapy. These advanced platforms can provide effective lung
cancer therapy cancer at early stages, initiate first-line therapy and rapidly start
subsequent treatments. In future, folate receptor targeted chitosan decorated multiwalled carbon nanotubes will be able to provide personalized treatment which can
make lung cancer even curable or at least treatable at the earliest stage.
Keywords: Docetaxel, Folate receptor, Folate-chitosan conjugation, Lung cancer
therapy, Nanomedicine
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Cervical Spondylosis or Thoracic Outlet Syndrome:
An Enigma: Case Report
Aparna Gupta* and Mohit Gulati
Faculty of Physiotherapy, SGT University, Gurgaon, India
E-mail: aparnaa.gupta0@gmail.com

Background: Thoracic outlet syndrome is a group of disorders that occurs when
blood vessels or nerves in the space between clavicle and first rib are compressed.
This causes pain in shoulders and neck and numbness in fingers.
Purpose behind this case report is to bring it to the notice of therapists, the need
to be wary of thoracic outlet syndrome which might get unnoticed since the
symptoms of thoracic outlet syndrome & other cervical pathologies mostly appear
similar. Thoracic outlet syndrome patients usually get the conventional treatment
for cervical spondylosis and continue getting it for long without getting much
relief from the symptoms. Thoracic outlet syndrome gets missed since number of
cases of cervical pathology is far more as compared to thoracic outlet syndrome.
Methods: This case report comprises of two cases of thoracic outlet syndrome,
seen at physiotherapy outpatient department, at Shree Guru Gobind Singh
Tricentenary University Hospital, in the last six months. Both the patients received
treatment for cervical spondylosis elsewhere, before being correctly diagnosed
as a case of thoracic outlet syndrome at Shree Guru Gobind Singh Tricentenary
University Hospital.
Results: After three weeks of treatment patient reported marked decrease in
pain in neck and affected upper limb. Range of motion of affected shoulder also
increased.
Conclusion: Knowledge and application of correct differential diagnosis is a must
to get positive results well in time.
Keywords: enigma, spondylosis
AJBPR, Special Issue (2018), O13

Motor Imagery in Gait and Balance Rehabilitation for
Post Stroke Hemiparesis
Aparna Gupta
Faculty of Physiotherapy, SGT University, Gurgaon, India
E-mail: aparnaa.gupta0@gmail.com

Background: There is dearth of literature elucidating application of intensive
motor imagery on gait and balance rehabilitation in post stroke hemiparesis
although sufficient literature is available on efficacy of motor imagery in upper
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limb function following stroke and in the eld of sports and psychology.
Methods: 30 stroke patients from hospitals in Delhi were screened on the basis
of an assessment performa. The subjects were included in the study after getting
the informed consent. Selection of subjects was done according to sample of
convenience. Allocation of subjects into two groups, 15 each, following inclusion
criteria was done according to permuted block randomization. It was a three week
study, every week a video was shown to the experimental group, to imagine and
feel normal movements of paretic limbs, while conventional therapeutic exercises
remained same for control and experimental group.
Results: Comparison was done between the groups of age, weight and height
before intervention. MMSE, MAS, KVIQ were compared between the groups
before intervention. Post interventions, weekly walking speed was compared both
within and between groups using ANOVA and independent t-tests respectively.
Similarly, TPOMA balance scores and gait scores were assessed both within and
between groups, weekly, using ANOVA and Mann Whitney U test respectively.
Conclusion: Motor Imagery facilitates faster recovery and complements
conventional physical therapy. It has proved benecial in enhancing locomotors
capabilities of stroke patients. Balance and walking speed has shown statistically
signicant improvement, due to motor imagery along with conventional exercises.
Gait did not show statistically signicant improvement even though the scores were
higher for the MI+PT group than PT group alone.
Keywords: Motor imagery.
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A Review on Anticancer Potential of Amide Linked
Herterocyclic Bioactives
Samridhi Thakral and Vikramjeet Singh
Department of Pharmaceutical Sciences, Guru Jambheshwar University of Science
and Technology, Hisar-125001, Haryana
E-mail: samarora201@gmail.com

Cancer is a major health impediment in both developed and underdeveloped
countries involving numerous spatiotemporal changes in cell physiology. Even
though a huge progress has been achieved with the recognition in field of
cancer treatment but various other factors such as drug resistance, poor patient
compliance and drug induced toxicities bestows a strong urge for design,
discovery and development of potent anticancer agents capable of targeting the
cancerous tissues with minimal side effects. Medicinal chemistry is a branch of
science devoted towards the design, discovery and development of new agents for
treatment of diseases but the process of establishing a new drug is very complex.
The introduction of heterocyclic moieties in molecules has been demonstrated as a
tool in drug discovery, for the design of novel bioactive compounds. Heterocyclic
amides plays an important role in anticancer drug development as their derivatives
have shown tremendous outcomes via different mechanism of action such as
growth inhibitors by cell cycle arrest, inhibition of angiogenesis, apoptosis,
disruption of cell migration, and modulation of nuclear receptor responsiveness.
The anti-cancer potential of several heterocyclic amides have been demonstrated
on various cancer cell lines by various researchers. Therefore, for the development
of potential chemotherapeutic agent having low incidence of side effects, toxicity
and emergence of drug resistance, the role of heterocycles in medicinal compounds
is highly supported. The present study compiles a number of available literature
reports on development of heterocyclic molecules as anticancer agents.
AJBPR, Special Issue (2018), P2

Beneficial Aspects of Carbon Nanomaterials
in Plant Science
Bharti Mangla* and Kanchan Kohli
Department of Pharmaceutics, School of Pharmaceutical Education & Research,
Jamia Hamdard, New Delhi, India-110062
E-mail: bharti.mangla91@gmail.com

Introduction: Carbon nanomaterials have potential applications in the

field of nanomedicine, transistors, actuators, sensors, and capacitors.
There has been great interest of carbon nano-materials in agriculture.
The incorporation of carbon material like carbon nanotubes
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(multiwalled and singled walled, fullerenes, carbon based tubular
nanoparticles, and carbon nanohorns into the plant system which
can bring changes in metabolic functions leading to an increase in
biomass, grain yield and productivity.
Result: Different carbon nanomaterials have recently gained interest due to
their possible applications in regulating plant growth. Nanotubes can affect plant
phenotype and the composition of soil microbiota. Tomato plants grown in soil
supplemented with carbon nanotubes produce two times more flowers and fruit
compared to plants grown in control soil. Various carbon nanomaterials have
a positive effect on plants like enhanced germination, increased root and shoot
growth of wheat, increased plant fresh biomass up to 43%, higher nutrient uptake
and also the growth of tobacco cells was increased by carbon nanomaterials.
Conclusion: The future prospect of carbon material is fairly bright as it is a lowcost solution to increase the crop production and fruit manifold. Also have an
ability to penetrate mammalian and bacterial cells. Due to the greatest potential of
carbon-based nanomaterial, it is clear that novel technologies specially in the field
of agriculture will emerge in the near future.
AJBPR, Special Issue (2018), P3

Hippocampal Damage in Traumatic Brain Injury
Shweta Yadav and Sunil Sharma
Guru Jambheshwar University of Science & Technology, Hisar, Haryana, India-125001

Traumatic brain injury (TBI) is a complex form of injury which occurs when an
external mechanical force hits the brain or due to the sudden and violent blow or
jolt to the brain. It is the leading cause of mortility and morbidity among individuals
under the age of 45yrs in the world. The common causes of TBI include falls, road
accidents, violence. Various pathological sequences occurs in TBI like impaired
regulation of cerebral blood flow, increased intracranial pressure, excitotoxicity
due to increase release of neurotransmitters( NMDA, glutamate), edema formation,
free radical formation, increased influx of Ca2+ and activation of enzymes like
calpain and caspases. All these events leads to apoptosis in the brain cells leading
to hippocampal damge and mitochondrial dysfunction. The hippocampus is an
organ located within the brain’s medial temporal lobe and forms a part of limbic
system. It is associated with cognitive functions like learning and memory. Widely
distributed neuronal loss and neuronal damage have been observed in the cerebral
cortex and hippocampus after few hours of traumatic brain injury. The acute phase
of neuronal damage is followed by delayed phase neuronal loss in the affected
areas. Prolonged neurological dysfunction that results from an insult to the brain
is often attributed to irreversible structural damage such as loss of neurons and
axonal degeneration. Hippocampal CA1 neuronal cells gets damaged in traumatic
brain injury which leads to prolonged spatial memory deficits.
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Polysaccharidesbased Nanoparticles for the
Managemenet of Ocular Disorder
DeepikaModi and Meenakshi Bhatia
Department of Pharmaceutical Sciences, Guru Jambheshwar University of Science and
Technology, Hisar, Haryana, India (125001)
E-mail: deepikmodi61@gmail.com

Development of efficient ophthalmic drug delivery system is one of the most
fascinating researches in the recent years but also difficult area of pharmaceutical
science. Due to unique anatomy and physiology of the eye it is difficult to achieve
therapeutic drug concentration at the target site. Conventional ocular delivery
systems such as eye drops are eliminated rapidly from the eye due to lachrymal
secretion and nasolacrimal drainage. With the advancement in ophthalmic
technology, novel ophthalmic dosage forms like suspensions, ointments, inserts,
hydrogels, polymeric micelles, nanoparticles, lipid-based nano carriers and in
situ-forming gels with increasing viscosity and prolonged contact time with ocular
tissueshave been developed to improve the effectiveness of the drug. Polymeric
nanoparticles possess higher ocular retention, increased corneal absorption and
reduced systemic side effects with convenience of easily administration to the
ocular surface like aqueous solutions and low frequency of dosing. Along with
these benefits, nanoparticles can also protect the drug and enhance exposure of the
drug by controlled release of it. In addition, nanoparticles also increases penetration
of drug through ocular barriersfor better drug absorption. Natural polysaccharides
are polymers possessing excellent biocompatibility, biodegradability, stability
and adequate aqueous solubility. Due to these outstanding merits, they have
been used extensively in design of ocular drug delivery systems. Under such
circumstances, in order to improve ocular bioavailability of drug, polysaccharides
based nanoparticles loaded with drug are good possible candidates for effective
management of ocular disorders.
AJBPR, Special Issue (2018), P5

Development of Technological Strategies for Autism
Priya Joon* and Dinesh Dhingra
Department of pharmaceutical sciences, Guru Jambheshwar University of science and
technology, Hisar, Haryana 125001, India

Autism spectrum disorders (ASD) comprise a group of neurodevelopmental
abnormalities that begin in early childhood and are characterized by impairment
of social communication and behavioural problems including restricted interests
and repetitive behaviours.This paper presents an application of an interdisciplinary
research methodology in the context of the ECHOES project.Developing
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technology for autism, intervention is a relatively new but fast emerging field,
motivated by the ubiquitousness and increased power of different interactive
technologies, enabling the development of complex environments that can be
manipulated through different modalities such as touch, voice, text, and motion
tracking. Increased interest in the potential of technology for users with autism
is further motivated by the recognition that such users may have an affinity with
computers and by the rapidly growing need for providing interventions. There
exists a multitude of technologies for training individuals with ASDs in specific
skills that different neuro-psychological theories promote, including tutoring
packages that target face recognition emotion recognition and understanding the
mental states of others. However, to date, the success of technology-enhanced
interventions that are already implemented and used has been mixed, with some
studies reporting that improvements within the computer tutors fail to generalise
to ‘real-world’ environments.
AJBPR, Special Issue (2018), P6

Role of Respiratory PNF on Smokers
Mangesh Pilania and Kalindi
Guru Jambheshwar University of Science & Technology, Hisar

Objective: Smoking has the major effect on the lungs. Respiratory PNF is given to
the patients. So it will improve the lung function and quality of life and activities
of daily life. Respiratory PNF has the major effect on lung conditions, so this study
may help to find the result of short term respiratory PNF on smokers.
Method: 20 male smokers with age group 20-60 years taken, 10 in each
group, controlled and experimental. 30 min. respiratory PNF was performed on
experimental group and readings were taken on vitalograph.
Result: FEV1 in experimental group mean value of pre is 3.147 and post mean
value is 3.061 and pre standard deviation is 0.491 and post standard deviation is
0.563. FEV6 in experimental group mean value of pre is 3.322 and post mean value
is 3.405 and pre standard deviation is 0.594 and post standard deviation is 0.717.
FEV1 in control group mean value of pre is 2.549 and post mean value is 2.778
and pre standard deviation is 0.633 and post standard deviation is 0.685. FEV6 in
control group mean value of pre is 2.794 and post mean value is 2.978 and pre
standard deviation is 0.619 and post standard deviation is 0.776.
Conclusion: 10 smokers had under gone through respiratory PNF techniques for
2 weeks but no improvement or significant results were seen. In this short duration
of treatment time it is not possible to see improvement in smokers by respiratory
PNF.
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Effect of Pilates on Core Muscle Endurance
in Females
Neetu Rathi and Kalindi
Assistant Professor, Guru Jambheshwar University of Science & Technology, Hisar

Objective: Core stability exercises are used to target specific muscle group to
prevent low back pain and other injuries in lower extremity. Pilates is a mind
body exercise that focus on stability, strength, flexibility, posture, breathing and
muscle control. Diaphragmatic breathing is essential for treating core muscles as
diaphragm is roof of core.
Method: 20 subjects of low back pain were requested to participate in the study,
only 18 females with mean age 33.4years completed. Mat group exercises, pilates
and thoracic mobility exercise were performed for 5 days a week for 4 weeks.
Result: Significant reduction in VAS, mean difference 3.2 and 8.00 of Oswestry
disability questionnaire with mean value of plank test 12.83, shows that pilates
effective in improving core muscle strength with breathing control and beneficial
in treatment of low back pain.
Conclusion: Pilates is effective in improving core muscle strength with breathing
control and beneficial in treatment of low back pain.
AJBPR, Special Issue (2018), P8

The Genus Manilkara: An Update
Anjali, Vandana Garg* and Anju Dhiman
Department of Pharmaceutical Sciences, Maharshi Dayanand University,
Rohtak (Haryana)-124001
E-mail: vandugarg@rediffmail.com

The genus Manilkara includes around 135 plants distributed Worldwide. In this
review we have discussed three plants of Genus Manilkara along with their
ethanopharmacology, morphological features, chemical constituents present in
plants and pharmacological activities. Most popular species i.e. M. bidentata
(A.DC.) is native to South America. M. hexandra (Roxb.) and M. zapota (L.) are
native to South Asia. Above mentioned plants i.e. M. hexandra and M. zapota
are known for their medicinal properties and pleasant taste. Traditionally these
are used in wound healing, inflammation and fever. All the three species of the
Genus have been largely explored for their anticancer and antibacterial activities.
Conclusive section consists of three most popular species of Manilkara along with
their phytoconstituents present in different parts and various pharmacological
activities possessed by these species.
Keywords: Manilkara, ethanopharmacology, anticancer, antibacterial
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In-Vitro Evaluation of Plant Extracts for
Antiaging Potential
Amit Kumar and Munish Garg
Department of Pharmaceutical Sciences, MD University, Rohtak (124001),
Haryana, India.
E-mail: ak347424@gmail.com

Aging is inevitable process for all living organisms. During this process reactive
oxygen species generation is increased which leads to the activation of various
enzymes involved in skin aging. The extracellular matrix (ECM) is the outermost
part of the skin and is composed of fibroblasts and proteins including collagen and
elastin. The ECM provides a structural framework which is essential for growth
and elasticity of skin and plays an important role in maintenance of physiology
functions of body. Degradation of the ECM has directly been linked to skin aging
and is correlated with an increase in activity of certain enzymes involved in skin
aging which includes hyaluronidase, elastase and collagenase. Medicinal plants
have several phytoconstituents like polyphenols, alkaloids, tannins, saponins,
cartenoids and terpinoids which possess antioxidant properties and can be used in
treating the signs of aging. There are various in-vivo, in-vitro and ex-vivo methods
for evaluation of antiaging potential. The present paper focuses on particularly
in-vitro methods.
Keywords: Aging, Antioxidant.
AJBPR, Special Issue (2018), P10

Evaluation of Biomolecules in Prosopis juliflora (Sw.)
DC. using GC-MS
Ravi Berwal, Neeru Vasudeva and Sunil Sharma
Department of Pharmaceutical Sciences,
Guru Jambheshwar University of Sciences and Technology, Hisar
E-mail: ravipharman@gmail.com

Introduction: Prosopis juliflora (Sw.) DC., family Mimosaceae, is also known
in India as angaraji babul, kabuli kikar, vilayati babul, vilayati khejra or vilayati
kikar. This plant is hard in nature, drought resistant and grows rapidly. It grows on
different varieties of soils including the areas and soils that are not suitable for most
of the other plants. This plant has potential to bear adverse climatic conditions.
Objective: Literature reports the plant with many therapeutic uses but it is not
explored for its constituents and their uses till date, though the plant is easily
available and can be grown in excess.
Methods: Collection of plant material: The plant material from P. juliflora were
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obtained from local area of Guru Jambheshwar University, Hisar, and identified by
Dr. Anjula Pandey, NBPGR, New Delhi
Preparation of extract: The fruits (1000 g) were powdered coarsely and defatted
with petroleum ether (60- 80) for 7 days by cold maceration. The fat-exhausted
drug was further extracted with ethanol (95% v/v) by soxhlation for 72 h.
GC-MS analysis: The extract was directly used for GC-MS analysis.
Results: One hundred and fifteen compounds have been identified by GC-MS
analysis of ethanol extract of bark from P. Juliflora.
Discussion and conclusion: The major compound and minor compounds have
several potential to manage various disorder like microbial infection, cancer etc.
Keywords: Prosopis juliflora, GC-MS, Bark, Retention indices; Ethanol extract.
AJBPR, Special Issue (2018), P11

A Review on Phytochemical and Pharmacological
Properties of Crinum asiaticum
Bharat Sharma, Neeru Vasudeva and Sunil Sharma
Guru Jambheshwar University of Science and Technology, Hisar, Haryana, 125001
E-mail: bharatkaushik10@gmail.com

Medicinal plants have attracted global attention due to their valuable constituents
and hidden therapeutic potential. Crinum asiaticum is an ornamental, perennial
and stout herb with bulbous root stock and very conspicuous due to its large,
glossy, radical leaves. This plant is commonly known as Sukhdarshan, Sudarshan
and Crinum Lily and traditional uses are known to be for the treatment of an
earache, pain, arthritis, swelling carbuncle, piles, cold and cough disorders, throat
disorder, skin disease (leprosy), worms infestation, vomiting, bowel complains,
dysuria, polyuria, flatulence and fever colic, dyscrasia. Crinum asiaticum contains
alkaloids, flavonoids, coumarins, triterpenes, glycosides and heterocyclic nitrogen
compounds which exhibit remarkable bioactivities, such as, antinociceptive
and anti-inflammatory, antimicrobial, antithrombotic, cytotoxic, antiobesity,
antidiabetic, anti-HIV, revealing its importance in medicinal field. Therefore
further studies are required to advance our knowledge about the mechanism of
action, efficacy, toxicity, clinical relevance of this plant species as well as its
bioactive compound.
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Approaches for Drug Targeting to Kidney through
Nanoparticles
Gurpreet Kandav* and Shailendra Kumar Singh
Department of Pharmaceutical Sciences, Guru Jambheshwar University of Science &
Technology, Hisar-125001, Haryana, India
E-mail: gurpreetk11.1990@gmail.com

The main drawback associated with conventional therapy system is their inability
to carry the therapeutics specifically to the location within the body without
inducing nonspecific toxicity. Under certain circumstances maximum benefit of
therapeutics can be achieved with specific targeting of pharmaceuticals to certain
tissues or organs like liver, kidney etc. Nanotechnology serves as a promising
technique for targeting drug specifically to kidney without causing renal toxicity.
Various physicochemical parameters of nanoparticles (NPs) play a major role
in overcoming biological barriers and delivering the therapeutics safely to the
kidney. NPs size is an important factor that needed to be taken care of, as the
nanoparticles with hydrodynamic diameter smaller than 10nm are able to filter
through glomerular membrane barrier and gets excreted out in urine. Surface
composition of nanoparticles can be modified by attaching targeting ligands to
achieve specific interaction between receptor cell and NPs. Accumulation within
the glomerulus is highly affected by surface charge of NPs. PEGylated gold NPs
with -10mV zetapotential fails to gets deposited in glomerular basement membrane
(GBM) whereas polymeric NPs of siRNA with +10mv are rapidly deposited
within GBM. It is observed that positive charge of NPs is required for successful
deposition. Recently it has been reported that the NPs density also affects the
biodistribution of drug. NPs with higher density tend to circulate slowly which
leads to slow renal clearance. It is concluded that the effective kidney targeting
can be attained by effectively utilizing the diverse approaches of fabrication with
desirable physicochemical properties of nanoparticles.
AJBPR, Special Issue (2018), P13

The Biology of Ischemic Stroke: Pathology and
Pathophysiology
Bhanu Pratap Singh and Sunil Sharma*
Guru Jambheshwar University of Science & Technology, Hisar, Haryana, India- 125001
*Corresponding author.

Brain stroke is a sudden loss of brain Function due to disturbance in cerebral
blood supply. This leads to symptoms like behavior & sensorimotor functions
or leading to death. Stroke is a second leading cause of death worldwide. Two
major type of stroke is ischemic & hemorrhagic. Decrease cerebral blood flow
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leads to dysfunction of neurons oliogodendrite, astrocyte vascular cells. The most
vulnerable brain regions which get affected are hippocampus, purkinje. If the
duration of blood supply reduced in below the threshold of energy metabolism,
primary pathology is necrosis of all cell elements results in brain infract. If ischemia
is of short duration delayed type of cell death involves which induces necrosis and
apoptosis or combination both. Within seconds to minute after loss of blood flow
to a region of brain, ischemic cascade is rapidly initiated, which include metabolic
disturbance, decreased ATP production & energy depletion. This comprises a
series of subsequent biochemical events which include: ionic imbalance, release
of excess Glutamate in extracellular space which leads to increase intracellular
calcium that in turn activates multiple intracellular deaths. Other pathways like
mitochondrial dysfunction, Blood brain barrier disruption, oxidative stress & post
ischemic inflammation. Ischemia is a dynamic process whereby longer the arterial
disruption of blood supply, the larger infracts size becomes and the high risk of
post perfusion hemorrhage. This review then posses various pathological events
that’s leads to stroke and pathological events.
AJBPR, Special Issue (2018), P14

Standardization Parameters of Seed Extract
of Fagopyrum esceulentum Moench. and its
Phytochemical Screening
Neeraj, Neeru Vasudeva and Sunil Sharma
Department of Pharmaceutical Sciences, Guru Jambheshwar University of Science and
Technology, Hisar, Haryana, 125001
E-mail: neerajpanihar@gmail.com

Objective: To standardize and study the presence of various phytoconstituents in
the ethyl acetate extract of Fagopyrum esceulentum Moench. seed.
Methods: Standardization parameters viz. ash value, crude fibre content,
extractive value, foaming index, macroscopical studies, swelling index and total
flavonoid and total phenolic content etc. of the Fagopyrum esceulentum Moench.
seed extract were performed. Also, the presence of various phytochemicals were
screened as per different parameters given under WHO guidelines 2007.
Results: The physiochemical standardization parameters viz. the total ash value
was 3.3 (acid soluble 2.1 and water soluble 1.2), crude fibre content was less than
1.445, alcohol soluble extractive value was calculated to be 3.5mg/g and water
soluble extractive value was 2.2 mg/g, swelling index was calculated as 0.5ml/g,
and the total flavonoid content was 1.12 and total phenolic content was 0.94. The
ethyl acetate extract showed the presence of alkaloids, carbohydrates, fatty acids,
tannins, flavonoids, phenolic compounds and steroids.
Discussion and conclusion: The standardization parameters of the seed extract of
Fagopyrum esculentum Moench. has been determined for the first time. This data
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would be helpful in the preparation of the monograph of Fagopyrum esculentum
Moench.
AJBPR, Special Issue (2018), P15

Malaria and its Treatment with Herbal Approach
Anchala Guglani* and Rajeshwar K.K. Arya
Department of Pharmaceutical Sciences, Bhimtal Campus, Kumaun University, Nainital.
E-mail: anchala3004@gmail.com

Malaria has been around almost 4, 000 years. The Plasmodium genus is responsible
for the disease. P. falciparum and P. vivax are the most common species that cause
the disease. The parasite needs two hosts to complete the life cycle, the Anopheles
mosquito and humans. Today, Plasmodium develops resistance to the antimalarial
medications faster than the pharmaceutical industry can develop antimalarial
medication. With the rising levels of drug resistance of antimalarial drugs, the
knowledge of herbal plants for treatment of malaria could show better role in
detection of any new antimalarial drug from herbal source. Many traditional
drugs have been used for malaria treatment from thousands of years and the most
common used modern antimalarial drugs like quinine and artemisinin derivatives
also derived from these sources. The traditional antimalarial drugs could be a
precious source of malaria treatment due to the drug resistance and difficulties
to afford effective treatment of malaria in poor regions. Therefore, the search for
antimalarial drugs from herbal source, having no side effects is important.
Keywords: Malaria, Herbal plants, antimalarial drugs, malaria treatment.
AJBPR, Special Issue (2018), P16

A Review: ‘CNS Drug Delivery Systems’
Dimple Singh Tomar*, Swati Verma and K.K. Jha
Teerthanker Mahaveer College of Pharmacy, TMU, Moradabad
E-mail: dimplesinghtomar@gmail.com

The Brain is the most adaptable and advanced organ in the body and is secured
by an extremely compelling boundary as BBB (Blood Brain Barrier) and BCSFB
(Blood Cerebrospinal Fluid Barrier). To give a medication in brain is impractical
with ordinary medication conveyance framework. The major transport mechanisms
to the BBB include Para cellular aqueous pathway, transcellular lipophilic
pathway, transport protein pathway, receptor mediated transcytosis, and adsorptive
transcytosis. It is necessary to deliver drugs to CNS system to treat brain related
diseases. For drug delivery many novel delivery techniques were employed like
chemical and colloidal techniques. Two methods have been described to actively
enhance drug delivery to the brain after systemic administration either opening
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of the neuroprotective BBB by osmotic imbalance, ultrasound or vasoactive
compounds (e.g. bradykinin or P-giycoprotein inhibitors).This review article
focus on different techniques used for CNS drug delivery systems.
Keywords: Blood Brain Barrier, CNS, Targeted delivery
AJBPR, Special Issue (2018), P17

Bioequivalence Studies of Pantoprazole Tablets
Divya Pathak* and Shahid hussain
Teerthanker Mahaveer College of Pharmacy, Teerthanker Mahaveer University,
Moradabad (U.P)
E-mail: ms.divyapathak@gmail.com

Pantoprazole is a most popular drug, which are used in peptic ulcer and widely
distributed in India. Present study is done to assessment parameter of enteric
coated Pantoprazole tablets. Two brands of Pantoprazole tablets were collected
from Rampur for their assessment test. All brands demonstrated well-designed
and good-looking external features. Tablets were reliable in hardness, friability,
thickness, and weight. Brands f1, f2, exhibited sufficient mechanical strength
to resist fracture and abrasion. In addition, f1 & F2 brand showed acceptable
disintegration time, drug release pattern and drug content.
Keywords: Pantoprazole, Weight variation, Dissolution, Enteric coated tablet,
Disintegration, PPI.
AJBPR, Special Issue (2018), P18

A Review on Medicinal Properties of Terpenoids:
Camphor
Gaurav Kumar and Sunil Jawla*
Adarsh Vijendra Institute of Pharmaceutical Sciences, Shobhit University, Gangoh,
Saharanpur, U.P. 247 341, India.
E-mail: sunil.jawla@shobhituniversity.ac.in

Terpenoids have been used by humans in the food, pharmaceutical, and chemical
industries, and more recently have been exploited in production of biofuels. Taxol
derivative (paclitaxel and docetaxel) are among the widely used terpenoids in
cancer treatment. Various therapeutic uses of terpenoids include antimicrobial,
antifungal, antiviral, antihyperglycemic, anti-inflammatory, antioxidants,
antiparasitic, immunomodulatory, and as skin permeation enhancer etc.
Camphor is widely distributed in nature and its main source is Cinnamonium
camphora (camphor tree) found in Formosa and commonly known as Karpura
in India. Until recently, camphor was obtained from the camphor tree. As now a
days due to its inadequate supply, it is synthesized from α-pinene obtained from
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turpentine oil. It is having mild disinfectant and stimulant effects on heart muscles.
It is also used as insect repellent. Camphor can absorb through skin and stimulates
nerve endings sensitive to cold, producing a warm sensation when applies
vigorously. This also induces slight local anaesthesia. It produces tachycardia,
vasodilation in skin, slower breathing, reduced appetite etc. Body secretions
increases like perspiration and urination. In large doses it is toxic, it can produce
irritability, disorientation, lethargy, muscle spasms, vomiting, abdominal cramps,
convulsions and seizures. Traditionally in India, it is used as decongestant and in
Sumatra for swelling and inflammations. It is reported in Ayurvedic literature for
treatment of fever. It is main constituent of decongestant formulations like Vicks
VapoRub®. Current scientific studies supports the traditional uses of terpenoids.
Hence, camphor and other terpenoids can be used for treatment of various ailments.
AJBPR, Special Issue (2018), P19

Safer Alternatives for NSAIDS in the Form of
Herbal Drugs
Monika Gupta and Vineet Mittal
Department of Pharmaceutical Sciences, MD University, Rohtak (124001),
Haryana, India
E-mail: monikagupta2202@gmail.com

A great challenge in modern healthcare is to minimize the side effects of drugs and
to search out safer alternatives for the drugs. One approach in this direction may
be the use of herbal drugs which are much more safer in comparison to synthetic
drugs. Nowdays the treatment of inflammation is a very big challenge to mankind.
A large number of synthetic drugs used as anti inflammatory drugs are available, but
it is believed that these drugs such as opoids and NSAIDS are not useful in all cases
and also these drugs produce side effects. Therefore to overcome this problem new
drugs are very requisite. A large number of plants and their constituents are found
to have anti inflammatory property with less side effects. Plants like Azardirachta
indica, Cassia occidentalis, Hedera rhombea, Bryophyllum pinnatum, Sweteria
chirata, Zingiber officinale, Sida cordifolia, Piper longum, Cassia fistula, Piper
ovatum, Annona squamosal, Emblica officinalis, Aegle marmelos etc. have antiinflammatory activity. Plants contain some important constituent like 23-trien-3one,
curcumin, steroids, quercetin, terpenoids, catechin, Piperlongumine, sigmasterol,
bassorin, gallic acid and quercitol which show anti-inflammatory action. As future
prospects more traditional plants/herbs can be explored for anti-inflammatory
potential which could be incorporated in pharmaceutical formulations.
Keywords: Anti-inflammatory, Bryophyllum pinnatum, NSAIDS, therapeutic
constituents.
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Recent Neuroprotective Techniques for
Treatment of Epilepsy
Priyanka Yadav* and Dinesh Dhingra
Pharmacology Division, Department of Pharmaceutical Sciences, Guru Jambheshwar
University of Science and Technology (A- Grade NAAC Accredited University),
Hisar-125001 (Haryana), India.

Epilepsy is a brain disorder characterized by seizures, which arise from an
excessively synchronous and sustained discharge of a group of neurons. Epileptic
seizures can arise if excitatory neurotransmission is increased or inhibitory
transmission is reduced. Antiepileptic drugs act either through enhancement
of GABA or blockade of glutamate receptors. New technology is arising for
treatment of epilepsy like Cutting-edge treatment, Neuromodulation, Vagus
nerve treatment, Neuroengineering, Responsive neurostimulation. Many epileptic
children suffer from hypothalamic hamartoma (HH) . HH causes a seizure type
known as gelastic or “laughing” seizures. In past, treating HH required removing
the lesion through open surgery or an endoscope. But this is changing using a
cutting-edge laser ablation procedure. Every one of our laser ablation patients
is now cured of epilepsy. Vagus nerve stimulation (VNS) is designed to prevent
seizures by sending regular, mild pulses of electrical energy to the brain via the
vagus nerve.Responsive Neurostimulation (RNS) is nearing FDA approval for
children.Neuroengineering research in epilepsy involves two main approaches:
first, monitoring and interpretation of epileptic and potentially epileptic brain
activity on multiple scales inbrain and second, the use of a creative array and
manipulate the intrinsic properties of brain networks.The evolution of engineering
technology asapplied to epilepsy presents renewed promise in treatment.
AJBPR, Special Issue (2018), P21

Mitochondrial Dysfunction: A Major Devastating
Feature of Traumatic Brain Injury
Mohit Kumar and Sunil Sharma*
Guru Jambheshwar University of Science & Technology, Hisar, Haryana, India-125001

Traumatic brain injury (TBI) is a major cause of death and disability throughout
the world, especially in children and young adult. It is clinically highly
heterogeneous neurological disorder leads to various delayed pathological events.
Mitochondrial dysfunction is one of the chief reasons behind the impairment of
neuronal functions after TBI. Mitochondria are critically important in providing
cellular energy ATP through respiration as well as their involvement in antioxidant defense, fat oxidation, intermediary metabolism and cell death processes.

210

Asian Journal of Biochemical and Pharmaceutical Research

The main contributors of mitochondrial dysfunction are Lipid peroxidation
and protein nitration induced reactive substances and glutamate excitotoxicity.
Excessive level of 4-hydroxy nonenal (4-HNE) and 3-nitrotyrosine (3-NT) impairs
oxidative metabolism and depletion of ATP stores whereas rise in glutamate
leads to overloading of intracellular calcium (Ca2+) level. This Ca2+ overloading
ruins the oxidative phosphorylation, mitochondrial respiration, ion transport and
Ca2+ buffering capacity of mitochondria. The abrupt rise in Ca2+ also involves
in stimulation of membrane permeability pore (mPTP) in inner membrane
and dumping of Ca2+ from mitochondrial matrix to cytoplasm. Dysfunction of
mitochondria expedite cells undergo either apoptosis or necrosis. Therefore,
Mitochondrial dysfunction is a crucial target to do future research for a effective
pharmacological intervention.
AJBPR, Special Issue (2018), P22

A Close Insight into Blood Brain Barrier Dysfunction
in Traumatic Brain Injury
Nidhi and Sunil Sharma*
Guru Jambheshwar University of Science & Technology, Hisar, Haryana, India-125001

Traumatic brain injury (TBI) is a major cause of mortality and morbidity across
individuals worldwide. It is result of an outside mechanical impact causing
immediate disruption of brain parenchyma and delayed pathological events which
collectively mediate widespread neurodegeneration. Blood brain barrier (BBB)
dysfunction is one of the major consequence followed TBI, which can have a
biphasic nature, occurring acutely as a direct consequence of endothelial cells
damage and/or with delay of several days. The pathological changes reside in BBB
dysfunction after TBI are production of free radicals and inflammatory mediators
(interleukins, TNF-α, etc.), the upregulation of matrix metalloproteinases and
vascular endothelial growth factor which leads to increase in BBB permeability.
The abrupt rise in BBB permeability is followed by a local immune response
which includes the activation of astrocytes and microglia capable to alter
extracellular homeostasis and potassium buffering. This BBB breakdown causes
edema formation which leads to rise in intracranial pressure. Increased intracranial
pressure directly affects cerebral blood flow leads to development of ischaemic
zone and secondary lesion progression, resulting in major de-arrangement of the
elements of neurovascular unit, namely neurons astrocytes, pericytes, microglia
and extracellular unit. BBB dysfunction may also influence local network activity
by inducing neuronal toxicity and death, more directly by affecting synaptic
re-writing. Therefore, BBB breakdown is a salient feature, needs a targeted
pharmacological approach in future research.
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Obesity: An Overview and its Natural Remedies
Kiran, Chetna Verma, Ghazala Zia, Kaneez Fatima, Mahima
Chauhan, Priyanka Ahlawat and Vandana Garg*
Department of Pharmaceutical Sciences, Maharshi Dayanand University,
Rohtak, Haryana-124001
E-mail: vandugarg@rediffmail.com

Obesity has become global epidemic, defined as the state of accumulation of
excessive body fat caused by imbalance between energy uptake and expenditure
which also act as a primary factor for the development of various chronic
diseases, such as type 2 diabetes, hyperlipidemia, cardiovascular disease,
hypertension, cerebrovascular incidents and obstructive sleep aponea. Food
consumption increases peptide regulation in the hypothalamus and gut which
induces hyperphagia and extreme fat accumulation, also leads to oxidation of fatty
acid especially in muscles and decreased cholecystokinin. At present, beneficial
alternatives are there to treat obesity such as modiﬁcation in diet (lemon juice,
aloe vera, green tea, honey and cinnamon), exercise, or by changing in behavior,
surgery, and pharmacotherapy. Numerous drugs used to reduce weight have been
associated with major side effects. Fenﬂuramine, rimonabant, and sibutramine
have been withdrawn from the market due to occurrence of major side effects.
Currently, used drugs like orlistat, locaserin, phentermine and topiramate have
a significant role but also inexorable side effects like insomnia and fluctuation
in blood pressure and heart rate. Researcher are paying attention on plants for
weight loss therapy as they have less side effects as compared to the synthetic
drugs. Literature revealed that Bursera grandiflora, Camellia oleifera, Boerhaavia
diffusa, Achyranthes aspera and Acorus calamus have shown promising antiobesity
effects.
Keywords: Obesity, Body mass index, endocrine and inflammatory mechanism,
risk factors, herbal drugs.
AJBPR, Special Issue (2018), P24

Digitization: Reshaping Healthcare Delivery in India
Ms Rakhi Ahuja and Shivani Dadwal Salaria
Delhi Pharmaceutical Sciences & Research University (DPSRU)

Over the past century, mankind has witnessed dramatic improvements in terms of
people’s health worldwide. In less than 25 years, global average life expectancy
at birth has soared from 64 years in 1990 to 71 years in 2013. Infant mortality
rates have decreased by almost 50 percent and the number of years of life lost to
cardiovascular and communicable diseases has fallen by 20 percent.
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Despite these impressive scientific breakthroughs, it is acknowledged in the
healthcare industry that more effort needs to be made to develop new technology
and introduce more digital innovation. New businesses as well as consumers
in India are getting online every day, paving the way for a sustainable digital
ecosystem in the country. Today both private players as well as government
departments are recognizing the importance of efficient patient engagement
and clinical proficiency in Healthcare. Patients and providers alike are getting
comfortable using digital networks/services. Digitization will now assist in
creating new healthcare models specific to suit these requirements leveraging
technologies like mobile, social, cloud, analytics etc.
A truly digital healthcare industry is bound to revolutionize diagnosis and
treatment, with a shift in focus to prevention and management. This paper
reviews the existing studies on digital healthcare taking in account the example of
developed nations and to provide an overview of the current status in India as well
as future opportunities for improvement in the access and quality of healthcare
while controlling costs as population ages and grows.
AJBPR, Special Issue (2018), P25

Three Dimensional (3D) Drug Printing – From Novel
Drug Delivery to Personalized Medicine
Pooja
Department of Pharmaceutical Science, MDU, Rohtak

Three-dimensional (3D) printing is a manufacturing method in which objects
are made by fusing or depositing materials in successive layers laid down under
computer control. These objects can be of almost any shape or geometry and are
produced from a 3D model as defined in a computer-aided design (CAD). Since
the inception of 3D printing in 1984 it has evolved immensely and has been used in
many fields including medicine, architecture and more recently in pharmaceutical
manufacturing. From lab grown organs to drug delivery devices, 3D printing is
advancing rapidly and in future course of time it is going to transform and change
the way we live and work.
3D printing in pharmaceuticals has been used to produce many novel dosage
forms like microcapsules, hyaluronan-based synthetic extracellular matrices,
antibiotic printed micro patterns, mesoporous bioactive glass scaffolds, nanosuspensions, and multilayered drug delivery devices. From industrial point
of view it also offers important advantages like, cost-effectiveness, increased
productivity, democratization of design and manufacturing, and enhanced
collaboration. Keeping in view the recent approval given by USFDA to the first 3D
printed antiepileptic drug the focus has now shifted to the personalized medicine
as it offers an important benefit to patients who need medications that have
narrow therapeutic indices or a higher predilection to be influenced by genetic
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polymorphisms.3D printer is now seen as a valuable, efficient and economical
tool to manufacture individualized medications, tailored to specific patients based
on their needs and thereby change the future of pharmacy practice in general and
pharmaceutical care in particular.
Keywords: Three dimensional printing; manufacturing; microcapsule;
personalized medicine; USFDA.
AJBPR, Special Issue (2018), P26

Methanolic and Water Extract/ Fractions of
Acacia auriculiformis A. Cunn.ex Benth as Potent
Antioxidant
Komal Kriti*, Anurag Sharan and Kishnata Kumar Pradhan
Department of Pharmaceutical Sciences & Technology, Birla Institute of Technology,
Mesra, Ranchi, Jharkhand, India-835215
E-mail: komal26kriti@gmail.com

Objective: In this work, the antioxidant property of plant Acacia auriculifomis
A.Cunn.ex Benth was studied through three different methods and compared
subsequently.
Method: This study was planned to evaluate the antioxidant activity of methanolic
ext./fractions of Acacia auriculiformis A.Cunn.ex Benth . with different solvents
of increasing order of solvent polarity. The antioxidative activity was carried out
through the 1’-1’ diphenyl picrylhydrazyl (DPPH) radical-scavenging, hydroxyl
radical scavenging and reducing power assay.
Results: It was found that the antioxidative effect provided by methanolic and
water ext./fractions was strongly concentration dependent and increased on
fractionating the ext. into the water and methanolic fractions. In general, the
antioxidative activity increased with increasing methanolic and water ext./fractions
concentration. to a certain extent, and then leveled off with further increase in
antioxidant activity.
Conclusion: From the comparison of the antioxidant potential for different
antioxidative reactions, it seemed that methanolic and water ext./fractions were
more effective in scavenging DPPH and hydroxyl radicals than reducing inhibitory
potential. Through various previously reported research, it is known that those
plants having potent antioxidant activity can also have various other activities like
anticancer, antidiabetic, antiviral, etc. So, active phytoconstituent separation from
the methanolic and water ext./fractions is in under process to know its antioxidant
efficacy.
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Formulation Development of Herbal Nanoparticles
Based Toothpaste for Better Efficacy
Divya Mohanty, Kalpana Nagpal
Amity Institute of Pharmacy, Amity University, Noida, U.P. India

Objective(s): The present work is an effort to formulate a herbal toothpaste for
enhanced tooth cleaning action
Method: The method used is ionotropic gelation for herbal based chitosan
nanoparticles’ formulation. The nanoparticles so formulated were further processed
to formulate the toothpaste for better tooth cleaning ability. The toothpaste was
tested (parameters: pH, foaming test and cleaning action) and compared with three
marketed brands of herbal toothpastes available in India
Results: The present work is an effort to utilize recent nanotechnology for the
formulation, evaluation and comparison with presently marketed formulations.
Conclusion: The three tests were successfully carried out. The results reveal
promising results in terms of cleaning ability and their pH value was found in the
range 6.5 -10.
AJBPR, Special Issue (2018), P28

Antimicrobial Activity of Unsaturated Fatty Acid
Esters of Lactose
Radha Rani and Manoj Kumar
Guru Jambheshwar University of Science & Technology, Hisar, Haryana, 125001
E-mail: Kaushikradhika9@gmail.com

Sugar-based surfactants are now a more growing field of research due to the large
range of applications, from the biomedical field to cosmetics and food industries.
These molecules are generally classified as biocompatible and biodegradable
non-ionic surfactants with emulsifying and antimicrobial activity. Antimicrobial
preservatives are largely used in cosmetics, foods, pharmaceuticals, beverages for
their pharmacological activities and to prevent their toxicity. Fatty acids function
as the key ingredients of antimicrobial food additives which inhibit the growth of
unwanted microorganisms. Long-chain unsaturated fatty acids are bactericidal to
important pathogenic microorganisms, used in detergent formulations and as an
additive that not only stabilize food products but also protect food from undesired
microbial contamination. In this work we investigated in vitro antimicrobial
activity of lactose mono-esterified and octa-esterified with different unsaturated
fatty acid. Firstly, fatty acids were converted to corresponding acid chlorides
using thionyl chloride and then reacted with lactose in presence of chloroform and
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pyridine as catalyst. A broth dilution method was used to determine the minimal
inhibitory concentration of a series of fatty acid esters.
AJBPR, Special Issue (2018), P29

Role of Nanotechnology in Targeted Drug
Delivery System
Anjali*, Kartikey Pathak, Nidhila Saji and Sadaf Saifi
Teerthanker Mahveer college of Pharmacy, TMU, Moradabad
E-mail: anjalibhatt70086@gmail.com

Targeted drug delivery is a method of delivering medication to a patient in a
manner that increases the concentration of the medication in targeted part of the
body relative to others. The aim of targeted drug delivery system is to prolong,
localize, target and have a protected drug interaction with the diseased tissue.
Many researchers attach ethylene glycol molecules to nanoparticles that deliver
therapeutic drugs to cancer tumors. The ethylene glycol molecules stop white
blood cells from recognizing the nanoparticles as foreign materials, allowing them
to circulate in the blood, long enough to attach to the cancer tumors. This review
article comprises of the Nanoparticles used in the targeted drug delivery for cancer
tumors.
Keywords : Targeted drug delivery, Nanoparticles, Cancer tumors
AJBPR, Special Issue (2018), P30

Impetigo Herpetiformis (IH): Disease or Symptom
Shraddha Tiwari*, Vibhor Agarwal, Paluck and Purna Atray
Teerthanker Mahveer College of Pharmacy, TMU, Moradabad
E-mail: tiwarishraddha776@gmail.com

Impetigo herpetiformis is a rare dermatosis of pregnancy with typical onset during
the last trimester of pregnancy and rapid resolution in the postpartum period.
Clinically and histologically, it is consistent with pustular psoriasis. Pustular
psoriasis is triggered by pregnancy. Despite of the name “herpetiformis”, the rash
may or may not be caused by herpes virus. It is name “herpetiformis” based on the
appearance of pustules. It is unrelated to dermatitis herpetiformis. The treatment
of choice during pregnancy during systemic corticosteroids, with 30-60mg of
prednisone per day, Cyclosporine may be use in refractory cases. This article
comprises the complete case study on this disease.
Keywords : Impetigo herpetiformis, pustular psoriasis, dermatosis
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Organic Brain Syndrome: A Review
Shubham Gangawat*, Shreeram Yadav, Mohd Tousib,
Dishant Pawar, Hashim Khan
Teerthanker Mahaveer College of Pharmacy, TMU, Moradabad
E-mail: smileyshubh@gmail.com

Acute organic brain syndrome is a recently appearing state of mental impairment,
as a result of intoxication, drug overdose, infection, pain, and many other physical
problems affecting mental status. Group of mental disturbances results from brain
dysfunction connected with brain disease, degeneration or damage. Mental disease
caused by somatic diseases or by exogenous psychosis. In general, the syndrome
causes: Agitation, Confusion, Dementia, Delirium, Alzheimer’s, Parkinson’s. The
disorder is treated by drugs belonging to the class: Antidepressant, Antipsychotic,
Anticonvulsants. This article comprises about causes and treatment of organic
brain syndrome.
Keywords: Organic brain syndrome, Anticonvulsants, Dementia
AJBPR, Special Issue (2018), P32

Emerging Role of 3D Printing and Artificial
Intelligence in Pharmaceutical Industry
Deepika Purohit
School of Medical and Allied Sciences, G.D. Goenka University,
Sohna Gurgaon Road, Sohna, Haryana, India-122103
E-mail: deeps.msip12@gmail.com

Although pharmaceutical industries and pharmacies play a key role in the healing
process, the revolution in medical technology which has tumbled down the
clear-cut roles of singular actors in the healthcare system, may require these to
redefine their place in medicines also. The drug discovery process also requires
a fundamental shift from its usual pattern for meeting the needs both of patients
and society and this can be implemented using artificial intelligence (AI). AI is
the branch of computer science emphasizing on creating intelligent machines
that work and react like humans and pharmaceutical industry is one of the few
top domains which can be benefited the most from emergence of AI. Using AI
and machine learning, the pharmaceutical industry get an opportunity to do R&D
differently, improving the success rate at the early stages of drug development.
Industry is currently said to spend over $1 billion per drug. Even after going very
far in drug discovery process both in terms of time and money, the chances of the
compound to make its way through to the market are less than 1 in 10. The drug
discovery process can be greatly aided by the latest innovations in AI and machine
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learning technology. BenevolentBio, has been doing research into amyotrophic
lateral sclerosis (ALS) with AI embodied in the company’s judgement correlation
system (JACS) which can review billions of sentences from a number of literature.
The USFDA has also approved an epilepsy drug called Spritam that is made by
3D printers. It prints out the powdered drug layer by layer to make it dissolve
faster than average pills. We are only just scratching the surface when it comes
to the uses of AI and machine learning in drug discovery. To sum up, the basic
concept of the future pharmacist covers the ancient mediwitch combined with
the 21st century tech-guru and scientific professional. However, even at this early
stage, the technologies are proving to be tremendously promising when it comes
to giving new mechanistic insights to disease and thereby helping to identify
promising targets.
Keywords: Pharmaceutical industry, pharmacy, drug discovery, artificial
intelligence, machine learning.
AJBPR, Special Issue (2018), P33

Journey Of Pharmacy: Beginning to Present
Vivek Rohilla*, Harshita Sharma, Manni Dutta and Aparna Khansili
Department of Pharmacy, School of Medical and Allied Sciences,
GD Goenka University, Gurgaon, Haryana, India
E-mail: manni.dutta@gmail.com

We live in a world of drugs. We use drugs for the treatment, prevention and
diagnosis of disease. Earlier drugs were used in crude form or as extract. With
the development of science the pharmaceutical sciences become much more
diverse i.e. From crude drugs to chemical based drugs and now we are living in
a world with the techniques such as bone marrow transplantation, gene delivery,
recombinant DNA Technology precision medicine, 3d printing, nanotechnology.
Early man used materials in his surroundings, leaves, mud and cool water
were used to stop bleeding and heal wounds .science grew in the 17 th and 18
th centuries .many drugs and chemicals were identified like nitrogen, chlorine,
zinc, penicillin, testosterone, codeine. The major comes in 19 th century.The
first biological medicines were created by inoculating horses with diphtheria to
produce an antitoxin for the disease in 1942 after world war 2 pharmaceutical
manufacturing took on its modern industrialized.
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Herbalism: A New Approach to Life
Sumit Kumar, Sumesh Sharma, Manni Dutta* and Aparna Khansili
Department of Pharmacy, School of Medical and Allied Sciences, GD Goenka University,
Gurgaon, Haryana, India
E-mail: manni.dutta@gmail.com

The administration of herbal medicines has been on a profile until now. But failure
of some allopathic drugs and its side effects have prompted some patients to
go back to ancient healing methods which use herbal medicines to give relief.
Herbalism uses plants and foods for healing and for building and maintaining
good health.Other healing modalities such as conventional medicine, homeopathy,
naturopathy, flower essences and food science have evolved from herbalism. In
addition, professions such herbalists, healers, bonesetters, dentists, doctors,
pharmacists, nurses, surgeons, and massage therapists all owe their origins to
herbalism. This review covers the Introduction, history, role in modern society
and future perspectives of Herbalism . Medicinal plants have a long association
with human history, being part of our folklore and the basis of natural medicines
that have been discussed under this review. Different cultures use herbs in their
geographical locations for curing common illnesses. They have been successful to
a certain extent and over many centuries, some of the herbal cures have proved to
be far more useful than allopathic drugs. Herbal medicine is often thought of as a
phenomenon of the so-called New Age; in reality, much of it is older than human
history. Every society has herbal cures and remedies, many of which have been
incorporated into orthodox medicine. In fact, it is estimated that at least half of our
modern drugs originated with natural plant sources. One attractive characteristic
of these herbal sources for possible future use is their apparent wide safety margin
in terms of toxicity compared with synthetic pharmaceuticals. Most natural herbals
have been used for some time, yet there are few reports of adverse side effects in
users. If natural drugs are safe for common use, future treatment protocols might
involve the combination of herbal and synthetic pharmaceuticals, which would
allow usage of far- reduced doses of the medicines.
AJBPR, Special Issue (2018), P35

Green Tea: Effects vs Safety
Jitender Singh*, Dinesh Kumar, Deepak Kumar, Aparna Khansili
and Manni Dutta
Department of Pharmacy, School of Medical and Allied Sciences, GD Goenka University,
Gurgaon, Haryana, India
E-mail: aparna.khansili@gdgoenka.ac.in

Green has any useful effects because of its antioxidant property. but when taken
long-term or in high-doses, Green tea is possibly unsafe . It can cause side effects
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because of the caffeine. These side effects can range from mild to serious and
include headache, nervousness, sleep problems, vomiting, diarrhea, irritability,
irregular heartbeat, tremor, heartburn, dizziness, ringing in the ears, convulsions,
and confusion. Green tea seems to reduce the absorption of iron from food. Drinking
very high doses of green tea is likely unsafe and can actually be fatal. Serious
toxicity can occur also at lower doses. Taking green tea along with stimulant drugs
might cause problems including increased heart rate and high blood pressure.
AJBPR, Special Issue (2018), P36

Drug Discovery
Gourav Goyal, Saurav Kumar, Bharat, Aparna Khansili* and
Manni Dutta
Department of Pharmacy, School of Medical and Allied Sciences,
GD Goenka University, Gurgaon, Haryana, India
E-mail: aparna.khansili@gdgoenka.ac.in

Developing a new drug from original idea to the launch of a finished product is
a complex process which can take 12-15 years and cost in excess of $1 billion.
The idea for a target can come from a variety of sources including academic
and clinical research and from the commercial sector. It may take many years
to build up a body of supporting evidence before selecting a target for a costly
drug discovery programme. Once a target has been chosen, the pharmaceutical
industry and more recently some academic centres have streamlined a number
of early processes to identify molecules which possess suitable characteristics to
make acceptable drugs. This review will look at key preclinical stages of the drug
discovery process, from initial target identification and validation, through assay
development, high throughput screening, hit identification, lead optimization and
finally the selection of a candidate molecule for clinical development.
AJBPR, Special Issue (2018), P37

Personalized Medicine
Neetu Saini, Mayank Sachdeva, Suhani Sinha*
Department of Pharmacy, School of Medical and Allied Sciences,
GD Goenka University, Gurgaon, Haryana, India
E-mail: suhani.sinha@gdgoenka.ac.in

When it comes to diagnosing and treating disease, one size does not fit all, patients
with the same condition can have vastly different reactions to treatment. The desire
to unravel this medicinal mystery – why one patient responds to a therapy or even
recovers, while another does not – has made precision medicine a top research
priority. Health care is moving towards precision medicine future state faster than
many might think. According to HIMSS analytics. Precision medicine usage has
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tripled in the last five years. More than 25 percent of US hospitals have recently
purchased precision medicine technology and 22 percent have gone live with an
installation.
AJBPR, Special Issue (2018), P38

Role of Therapeutic Exercises in Poliomyelitis
Priyanka Sethi, Kusum Madan, Bhawna Raghav, Furquan Ahmed
khan, Megha Bhardwaj and Mohammad Israque
Department of Physiotherapy, G.D Goenka University

Objective: Poliomyelitis is a highly infectious disease wide spreading throughout
the country. People have the mentality that polio can only be prevented with the
help of vaccine only. This study aimed the role of exercise and heat therapy as
physiotherapy management in poliomyelitis.
Case: Mr. X 10 old male child with medical diagnosis of poliomyelitis reported to
the kalpanjali physiotherapy centre.
Presentation: Complaints of affected ADL activities, pain and stiffness of back
and leg, difficulty in walking. Evaluation done using Late-Life Disability Index
Questionnaire, Barthel Index scale for performance in Activity of Daily Living
indicated reduced gait speed and walking endurance.
Method: Evidence based multidimensional intervention strategy consists of
strengthening exercises for upper and lower limb, heat therapy, balance training
and coordination exercises adopted to improve functioning and activity limitation.
Result: The strategy led to moderate improvement in the overall independence
level and community participation.
Conclusion: An approach to therapeutic exercise goal led to improvement in
poliomyelitis case.
Implications: Based on evidence it is important that improvement can be obtained
using various strategies beyond regular therapeutic exercise.
Keywords: Poliomyelitis, infectious, therapeutic exercises.
AJBPR, Special Issue (2018), P39

Awareness about Diabetes and its Lifestyle
Management and Role of Physiotherapy in Diabetes
Priyanka Sethi, Neha Sharma, Lalita Choudhary,
Praveen Joon and Anish Ahmed
G.D Goenka University, Sohna Road, Gurgoan

Purpose: Diabeties Mellitus has become a global healthcare burden with
developing countries like INDIA witnessing an unprecedented rise in its cases. The
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problem of diabetes seems endless as it affects almost all organs of the body. This
study aimed to find awareness regarding Diabetes and its lifestyle management
with role of physiotherapy in diabetes.
Relevance: Education can be one of the key components in lifestyle management
of diabetes. By assessing awareness level, suitable awareness programs can be
organised to spread awareness that physiotherapy can treat diabetes.
Analysis: Ageing, central obesity, diabetic retinopathy, hyperglycemia, etc.
Methods: How physiotherapy helps in treating diabetes. Different exercises were
taught to the person who is diabetic and advising him to walk atleast 20 mins per
day per week, strengthening exercises, diet, eat consistency, high fiber, low in
saturated fat, less sweets, decrease range of motion, if person smokes then ask him
to quit smoking.
Results: Decreases in blood sugar level at the level of normal range i.e., 80120mg/dL , increases range of motion and medicine as prescribed by the physician
(eg: metformin).
Conclusion: This study shows that along with medication exercises are very
important for diabetic patient results into his/her normal blood sugar level.
Implications: There is a need to promote awareness about diabetes as it can lead
to better disease management.
Keywords: Awareness, Physiotherapy, Diet.
AJBPR, Special Issue (2018), P40

Impacts of Posture Control on Cervical Spondylitis
Rashi Talukdar, Sangeeta Sharma, Vaishali Pahuja, Shruti Sharma,
Rifaquat, Sagar Panwar and Saurav Tanwar
Department of Physiotherapy, GD Goenka University

Objective: Cervical spondylosis has become a global health care burden with
developing countries like India witnessing an unprecedented rise in its cases. The
majority of men older than 50 years and women older than 60 years have evidence
of degenerative changes in the cervical spine. Both sexes are affected equally but
problems begin earlier in males. This study aimed to find awareness regarding
cervical spondylosis and how posture can control the cervical spondylosis.
Method: Two group were made to see whether exercise and posture control is
effective or only exercise .Pre Assessment was taken of all the patient. Group A of
5 member are allowed to do only exercise and Group B of another 5 member are
allowed to do both exercise and posture control for 10 days and spurling’s test or
Bakody’s test was done.
Analysis: Bakody’s test is done for determining cervical foraminal compression,
and is much less painful to perform for the patient. A positive sign is when the
patient feels better when they place the hand of their painful arm on top of their
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head A negative sign is when the patient feels worse when they place the hand
of their painful arm on top of their head.
Result: pre training analysis both groups were same at moderate pain (VASscale-7).
Both group started improving by exercise as well as with exercise and posture
maintaining. Improvement in group b was more with exercise and posture than
group a with only exercise.Effects of training retained post training at 10th day in
both group.
Conclusion: Age, gender and occupation are the risk factors for having
cervical spondylosis. The prevalence of cervical spondylosis is similar for both
sexes, although the degree of severity is greater for males. Although ageing
is the major risk factor that contributes to the onset of cervical spondylosis],
repeated occupational trauma may contribute to the development of cervical
spondylosis . Both exercise and posture control training is more effective for get
rid of cervical spondylosis .
Keywords: Posture control, Exercises
AJBPR, Special Issue (2018), P41

Systemic Lupus Erythematosus: A Review
Prakhar Jain1*, Gourav Jain1, Abhishek Jain1, Abdul Malik1 and
Sandeep Thakur2
2

1
Teerthanker Mahaveer college of Pharmacy, TMU, Moradabad
School of Medical and Allied Sciences, G D Goenka University, Gurugram, Haryana
E-mail: prakharghost@gmail.com

Systemic lupus erythematosus (SLE), also known simply as lupus, is an
autoimmune disease in which the body’s immune system mistakenly attacks
healthy tissue in many parts of the body. The cause of SLE is not clear but common
symptoms include painful and swollen joints, fever, chest pain, hair loss, mouth
ulcers, swollen lymph nodes, feeling tired, and a red rash which is most commonly
on the face. There is no specific cure for SLE. Treatments may include NSAIDs,
corticosteroids, immunosuppressant, hydroxychloroquine, and methotrexate. This
article comprises about causes and trearment of Systemic lupus erythematosus.
Keywords: Systemic lupus erythematosus, corticosteroids, immunosuppressant
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Drug Induced Hypersensitivity: A Review
Pankhuri Jain*1, Divyanshi Rastogi1, Shekhar Singh1 and
Sandeep Thakur2
2

1
Teerthanker Mahaveer college of Pharmacy, TMU, Moradabad
School of Medical and Allied Sciences, G D Goenka University, Gurugram, Haryana
E-mail: pankhurijain1210@gmail.com

Drug-induced hypersensitivity syndrome (DIHS), also called drug rash with
eosinophilia and systemic symptoms (DRESS), is a severe reaction usually
characterized by fever, rash, and multiorgan failure, occurring 1-8 weeks after
drug introduction. The most common drugs to cause this reaction are a number
of anti-epilepsy drugs (particularly carbamazepine, phenobarbital and phenytoin),
the anti-gout drug, allopurinol, olanzepine, and the sulphonamide group of
antibiotics. Treatment consists of immediate withdrawal of all suspect medicines,
Systemic steroids (eg, prednisone) are generally used in the more severe cases
of drug hypersensitivity syndrome involving significant exfoliate dermatitis,
pneumonitis and/or hepatitis. This article comprises about causes and treatment of
drug induced hypersensitivity.
Keywords: Drug-induced hypersensitivity, anti-epilepsy drugs, steroids
AJBPR, Special Issue (2018), P43

Irrational Use of Antibiotics
Mohit Yadav*, Neeraj Rawat, Ashok, Pankaj Yadav and
Anil Kumar Sharma
Department of Pharmacy, School of Medical and Allied Sciences,
GD Goenka University, Gurgaon, Haryana, India
E-mail: mohit57884@gmail.com

Antibiotic resistance is the ability of bacteria and other microbes to resist the
effects of an antibiotic. A primary characteristic of antibiotics is that they lose
their effectiveness over time. In the last twenty years, the number of antibiotic
classes and analogues in development has not kept pace with antibiotic resistance.
Appropriate use of existing classes of antibiotics could improve the lifespan
of these drugs. The side effects of antibiotic resistance include reduced patient
outcomes and increasingly potent disease states. New government task forces have
been developed to increase the level of research and federal involvement into this
growing public health problem. The 2018 Antimicrobial Resistance Benchmark
found that GlaxoSmithKline (GSK) and Johnson & Johnson (J&J) lead the way in
antibiotic R&D among large research-based companies.
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Lung Cancer
Tejaswi , Jigyasa , Jasmeet Kaur, Aparna Khansili and Manni Dutta
*

Department of Pharmacy, School of Medical and Allied Sciences,
GD Goenka University, Gurgaon, Haryana, India

Lung cancer begins in the lungs and most often occur in people who smoke. Causes
of lung cancer include exposure to radon gas, asbestos and dietary supplements.
Age groups among which lung cancer is most popular is above 65 years. Symptoms
of lung cancer include cough, chest pain and weight loss. Treatment options
include surgery, chemotherapy and immunotherapy. The most common type is
non-small cell lung cancer (NSCLC). These start in the cells that form the lining
of the body’s cavities and surfaces. A rare subset of adenocarcinoma begins in the
tiny air sacs in the lungs (alveoli). It’s called adenocarcinoma in situ (AIS). This
type isn’t aggressive and may not invade surrounding tissue or need immediate
treatment. Faster-growing types of NSCLC include large-cell carcinoma and
large-cell neuroendocrine tumors.
AJBPR, Special Issue (2018), P45

An Overview of Magnetic Particulates for
Cancer Therapy
Gaurav Adhana*, Deepak Saini, Tarun Saini,
Satyender and Isha Gupta
Department of Pharmacy, School of Medical and Allied Sciences,
GD Goenka University, Gurgaon, Haryana, India

Hyperthermia cancer therapy designed by magnetic particles as heating nanomediators has been greatly applied for in vitro purposes to make reliable and
certain conditions for in vivo trials. This intracellular treatment has found higher
efficiency as compared to conventional ones due to generating heat locally through
superparamagnetic naoparticles for inaccessible tumors with minimal damage to
the healthy cells nearby. The main challenges of this novel cancer therapy are
the enhancement of heating power of such nanoparticles and the control of the
local tumoral temperature. Those hyperthermia factors basically derived from
magnetic nanoparticles as well as magnetic field. Thereby, the efficiency of
magnetic hyperthermia is principally dependent on the proper determination of
their features. In addition, the features of the magnetic field that substantially play
on induction heating power and hyperthermia temperature are reviewed.
Keywords: Magnetic nanoparticles, Magnetic properties, Superparamagnetism,
Induction heating, Magnetic nanofluid hyperthermia therapy

Poster Abstracts

225
AJBPR, Special Issue (2018), P46

Impact of Mobile Phone Usage on Health: A Survey
Mamta Dagar, Uma Raghav, Kushal Chauhan, Bhavika Aggarwal,
Shivam Bhardwaj and Rajan Sharma
Department of Physiotherapy, G.D Goenka University, Sohna Road, Gurgaon

Objective: The aim of the study is to evaluate the changes in posture depending
on the duration of smartphone usage, among university students of G D Goenka
University
Subject and Method: 200 students studying in various schools were involved in
study. They were given self-administered questionnaire related to mobile phone
usage
Results: Cervical pain was the most commonly reported complaint (80%)
followed by headache (50%) irritability ( 30%) lack of concentration (25%),
anxiety (20%) forward neck (70%), and insomnia.
Conclusion: The findings of the present study demonstrate that excessive use of
mobile phones pose significant health problems, more specifically in head and
neck region
The mobile phone users usually experience subjective symptoms, the intensity of
which was dependent on the intensity of mobile phone usage.
Implication: There is a need to promote awareness about the correct posture
while using mobile phones to improve quality of life.
Keywords: Smartphone, posture, cervical pain, health.
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Antioxidant
Priya Bharadwaj*, Saloni Aggarwal and Sandeep Thakur
Department of Pharmacy, School of Medical and Allied Sciences,
GD Goenka University, Gurgaon, Haryana, India
E-mail: sandeep.thankur@gdgoenka.ac.in

Natural antioxidants are most abundant phytochemical present in food & herbal
drugs. They exhibit various pharmacological action which include regulation of
metabolism, body defence and immunity development. Antioxidant are agent
which are added to a preparation to prevent its oxidation & subsequent deterioration
of product by oxidation process. Thus they act as reducing agents. They are also
known as Preservatives. Antioxidants us oxidise in place of active constituents.
If the active constituent is oxidised, it is reduced back to normal oxidation state.
It is based on oxidation Reduction Reaction
E.g.: Sodium bisulphite, sodium nitrite, Tocopherol
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Awareness among Teaching Staff Regarding
Methods of Detoxification
Shivani Sharma*, Anya Jain, Aditte Gulati and Hage Chumpi
Department of Nutrition, GD Goenka University, Sohna Road, Haryana

The modern era is flooded with toxins and carcinogens and unfortunately we
are facing them. Environmental factors are one of the major causes of cancers.
Similarly, other chronic degenerative diseases like diabetes and heart attacks are
often the result of consistent abuse through improper nutrition and sedentary
lifestyle. Our daily diets are skewed towards high intake of sugar, highly
glycogenic carbohydrates, refined food, high fat and food, and processed food.
As humans we are fortunate enough to detoxify the inevitable toxins from our
body through natural mechanism, hence we need to assist our body to perform
this in effective manner. Therefore, the way to detoxify our body starts from
knowledge of the proper diet, nutrition, and stress relief programs to clear and
prevent absorption. There are various ways one can detoxify the entire system,
such as: Alcohol detoxification, Drug detoxification, Metabolic detoxification
and alternative detoxification. A study was conducted on 100 teaching faculty
members of one of the universities of repute with an aim to find out the awareness
about various detoxification methods. The questionnaire method was used to
gather the information. The results revealed that most of the people were aware of
the methods of detoxification and its benefits.
Keywords: Detoxification, Drug, Alcohol, Metabolic and Alternative
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Effect of Call Posture on Ulnar Nerve
Amit Kumar, Jyoti Sehrawat, Mohd. Gama, Adil, Monu Bhadana,
Nazreen Khan, Jayalakshmi and Mamta Dagar
G.D Goenka University, Sohna Road, Gurgaon

Objective: The aim of the study is to observe the changes in the forearm
muscles and nerves functions depending on the duration of smartphone usage, by
physiotherapy assessment.
Introduction: Medically known as cubital tunnel syndrome, cell phone elbow
is known as tingling and pain in the forearm and hand caused by compression of
ulnar nerve ,which passes along the bony bump on the inside of the elbow.
Review: To review the anatomy etiologic and symptoms associated with
compressive ulnar neuropathy at the elbow and to discuss the diagnosis and
treatment of this condition.
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Method: we have done a study on the topic of “The effects of call posture on
ulnar nerve’ on the basis of well-known review articles (Medline, PubMed), also
under the guidance of our faculty.
Results: we have come to this result that, in susceptible people, holding the bentelbow position for extended period can leads to decreased blood flow, inflammation
and compression of nerve.
Conclusion: A definitive diagnosis can best be made using clinical tests to assess
for ulnar motor and sensory functions along with nerve conduction studies
and EMG used for the clinical diagnosis. Minor lifestyle changes can alleviate
symptoms including using a hands- free handset for your cell phone. If sleep
position is the problem, an elbow pad to keep the arm straighter at night can help.
Implication: There is a need to promote awareness about the correct posture
while using mobile with the help of physiotherapy as it can help in improving
their quality of life.
Keywords: Smartphone, posture, ulnar nerve and cubital tunnel syndrome.
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Biopesticides: A New Approach to Agriculture
Nadeem*, Sanjay, Tushar Bhardwaj, Manni Dutta and
Aparna Khansili
Department of Pharmacy, School of Medical and Allied Sciences,
GD Goenka University, Gurgaon, Haryana, India
E-mail: nadeemkhan9698.nk@gmail.com

Biopesticides which refocus on a set of crop protection tools. These include
biofungicides (Trichoderma), bioherbicides (Phytopthora) and bioinsecticides
(Bacillus thuringiensis). Biopesticides advantages are associated with products
which are inherently less harmful and less environmental load, designed to affect
only one specific pest, effective in very small quantities and decomposed easily
and resulting in lower exposure of pollution problems. Neem (Azadirachta Indica)
recently proved that neem is non-toxic to birds and mammals or non-carcinogenic
hence its demand is increased. Bacillus thuringiensis(Bt), it releases toxins which
damage the mid gut of the pest and eventually killing it.Baculoviruses these can
infect and destroy no. of plant pest. Not available commercially in India but it’s
produced on a small scale agricultural departments. Trichoderma are fungicide
effective against soil borne diseases like root rot. Their preparation is cheap and
requires basic knowledge of microbiology. The area under organic cultivation
(crops) in India is estimated to be around 1,00,000 hectare. Under organic crop
cultivation may rise because of the growing demand of organic food, a result of
increasing health consciousness among the people. This indicates that there is
huge scope for growth of the biopesticide in India.
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Breastfeeding, also known as “nursing” is the feeding of babies and
young children with milk from a woman's breast. Health professionals recommend
that breastfeeding begin within the first hour of a baby’s life and continue as often
and as much as the baby wants. During the first few weeks of life babies may
nurse roughly every two to three hours. The duration of a feeding is usually ten to
fifteen minutes on each breast. Older children feed less often. Mothers may pump
milk so that it can be used later when breastfeeding is not possible. Breastfeeding
has a number of benefits to both mother and baby, which infant formula lacks.
Breast feeding is the safest, least allergic and best infant feeding method. It
has nutritional, immunological, behavioural and economic benefits and also
provide desirable mother infant bonding. Colostrum is the first milk secreted at
the parturition and natural sources of vital growth and healing factors. Since,
1993 WHO’s effort to improve infant and young child nutrition have focused on
promoting breastfeeding. It is estimated that sub-optimal breastfeeding especially
non-exclusive in first six months of life results in 1.4 million deaths and 10% of
the disease burden in children younger than 5 years.
The present study was conducted with the objectives: to see the awareness level
of women regarding lactation; to access the causes of faulty feeding practices;
to analyse the findings of the study and suggest remedial measures. 50 women
from urban settings of Gurgaon were selected through Simple random sampling
technique. 50 lactating women were identified from each city & interviews
were conducted by domiciliary visits. Detailed structured questionnaire cum
interview schedule/informal discussions were implemented. Pretesting was done
before finalized the tool. Data was collected from the selected area, coded and
analysed thereafter. Findings reveal that majority of the mothers are aware of the
importance of breast feeding but practically it is not possible for them to feed
them only breast milk as some of them are working and some have left their jobs
because of their babies. They found formula foods to be a better choice if mothers
are working. Financial insecurities led them to take over their jobs which makes
almost impossible to breast the child.
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