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Abstract

Energy efficiency and energy balancing are the most stringent needs of wireless sensor network for

prolonging its lifetime. As direct transmissions are costly, multi-hop approach is often used to collect

the data of the nodes at the sink. However, many-to-one communication pattern in multi-hop

communication may result in an unbalanced energy consumption in the network. Nodes closer to the

sink deplete their energy at a faster rate than nodes that are further away. Mixed transmission

approach, where each node trades-off between the cheaper hop-by-hop transmission and costlier

direct transmission, is a good solution for balancing energy consumption. This paper proposes a

receiver contention based mixed transmission scheme for energy balancing. In addition to distance and

residual energy of the receivers, it also considers the link reliability and the number of neighboring

nodes, in setting of the timer that will determine the relay node selection. The proposed approach

gives more efficient and effective energy balanced data transmission as compared with the other

works proposed in the literature. Its performance is evaluated and presented both analytically and

through simulations, and the analytical estimations are validated by the simulation results. The

simulation results show a significant improvement over the other closely related approaches.
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Abstract: Crowd behaviors analysis is the ‘state of art’ research topic in the field of computer vision which provides applications in 
video surveillance to crowd safety, event detection, security, etc. Literature presents some of the works related to crowd behavior 
detection and analysis. In crowd behavior detection, varying density of crowds and motion patterns appears to be complex occlusions 
for the researchers. This work presents a novel crowd behavior detection system to improve these restrictions. The proposed crowd 
behavior detection system is developed using hybrid tracking model and integrated features enabled neural network. The object 
movement and activity in the proposed crowded behavior detection system is assessed using proposed GSLM-based neural network. 
GSLM based neural network is developed by integrating the gravitational search algorithm with LM algorithm of the neural network 
to increase the learning process of the network. The performance of the proposed crowd behavior detection system is validated over 
five different videos and analyzed using accuracy. The experimentation results in the crowd behavior detection with a maximum 
accuracy of 93% which proves the efficacy of the proposed system in video surveillance with security concerns. 
 
Key words: crowd video; crowd behavior; tracking; recognition; neural network; gravitational search algorithm 
                                                                                                             

 

 
1 Introduction 
 

In the field of computer vision, intelligent video 
surveillance is one of the ‘state of art’ research areas 
because of the sensitive security concerns. Many 
research topics are available in intelligent video 
surveillance despite the fact that tracking and behavior 
analysis from the crowded video are considered 
significant problem because of a number of applications 
comprising of behavior modeling, traffic control, event 
monitoring and security applications [1−4]. However, 
tracking and behavior detection in dense crowd is 
challenging [5, 6]. This is because in crowd large number 
of objects is close with each other, which makes it tough 
to establish correspondences across frames. In recent 
years, a number of security agencies focused in dense 
crowd management have emerged to respond to the need. 

Attention over the automatic crowd beachgoer 
detection system comes across the research community 
because of abnormal crowd behavior in public events [7]. 
Crow behavior analysis is majorly performed in two 
tasks: 1) Motion information extraction and 2) abnormal 
behavior modeling. Motion information extraction is 
centered to crowd tracking which is the process used to 

estimate the speed, direction and location of crowd in a 
video sequence. The latter task abnormal behavior 
modeling is used to detect the anomalous events [8]. 

Conversely, the abnormal behavior modeling is 
vulnerable by general difficulties of the anomaly 
detection problem [9]. The basic restriction is the lack of 
universal definition of anomaly. Another constraint is 
infeasibility to enumerate the set of anomalies that are 
present in a given surveillance scenario [10]. The 
anomaly count is impossible to achieve because of the 
sparseness, rarity, and discontinuity of anomalous events 
which limits the number of the examples available to 
train an anomaly detection system. These constrictions 
lead the anomaly detection system an exceptionally 
challenging one. While this has motivated a great 
diversity of solutions, it is generally quite difficult to 
quantitatively compare different methods. Normally, 
these combine dissimilar representations of motion and 
appearance with different graphical models of normalcy, 
which are usually made to specific scene domains. 
Abnormalities are themselves defined in a somewhat 
subjective form, sometimes according to what the 
algorithms can detect. In some cases, different authors 
even define different anomalies on common data sets 
[10]. 
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Neural Network  
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Abstract 

In the current era, crowd behavior analysis is important topic due to the significance of video surveillance in the 
public area. Literature presents a handful of works for crowd behavior detection and analysis. Even though, the 
complicated challenges such as, low quality video, wide variation in the density of crowds and difficult motion 
patterns pose a complicated challenges for the researchers in crowd behavior detection. In order to alleviate these 
issues, we develop a crowd behavior detection system using hybrid tracking model and integrated features enabled 
neural network. The proposed crowd behavior detection system estimate the direction of movement of objects as 
well their activity using proposed GLM-based neural network. The proposed GLM-based neural network integrates 
the LM algorithm with genetic algorithm to improve the learning process of neural network. The performance of 
the proposed crowd behavior detection algorithm is validated with five different video and the performance is 
extensively analyzed using accuracy. From research outcome, we proved that the proposed system obtained the 
maximum accuracy of 95% which is higher than the existing methods taken for comparison.  

Keywords: Crowd video, crowd behavior, tracking, recognition, neural network 

1. Introduction 

Intelligent video surveillance has been became one of 
thekey research area in computer vision due to 
heightened security concerns. Even though many 
research topics are available in video surveillance, 
tracking and behavior analysis from the crowded video 
are challenging problem because it has a number of 
applications including eventmonitoring, behavior 
modeling, traffic control and security applications [1-4]. 
In dense crowds, tracking and behavior detection is a 
major problem [5, 6] because the large number of object 
is in close which makes it difficult to establish 
correspondences across frames.  In recent years, a 
number of security agencies specialized in dense crowd 
management have emerged to respond to the need. 
Especially, this problem has started to draw attention of 

the research community for automatic detection of 
abnormal crowd behaviors during public events [14]. 
Technically speaking, crowd behavior analysis can be 
divided into two tasks: (1) motion information 
extraction and (2) abnormal behavior modeling. The 
former usually amounts to crowd tracking. It is a 
process by which we estimate the speed, direction and 
location of crowd in a video sequence. Higher level 
models of crowd behavior can be used to detect 
anomalous events [15]. 

However, this effort is hampered by general 
difficulties of the anomaly detection problem [16]. One 
fundamental limitation is the lack of a universal 
definition of anomaly. For crowds, it is also infeasible 
to enumerate the set of anomalies that are possible in a 
given surveillance scenario [17]. This is compounded by 
the sparseness, rarity, and discontinuity of anomalous 
events, which limit the number of examples available to 
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Forgery detection using feature-clustering in recompressed
JPEG images
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Abstract JPEG images are widely used in a large range of applications. The properties of
JPEG compression can be used for detection of forgery in digital images. The forgery in JPEG
images requires the image to be resaved thereby, re-compression of image. Therefore, the
traces of recompression can be identified in order to detect manipulation. In this paper, a
method to detect forgery in JPEG image is presented and an algorithm is designed to classify
the image blocks as forged or non-forged based on a particular feature present in multi-
compressed JPEG images. The method performs better than the previous methods which use
the probability based approach for detecting forgery in JPEG images.

Keywords Recompression . Forgery detection . JPEG images

1 Introduction

Use of digital images in the digital world has increased rapidly in the past few decades. Digital
images are used in almost every aspect of life. Due to a wide variety of applications and usage,
various image editing methods and software are used. The images can be edited in many ways.
These editing methods result in manipulated images with no obvious traces of these opera-
tions. For the detection of these manipulations, the techniques are widely known as image
forgery detection. Image forgery detection and forensics deal with detecting whether an image
has been edited or manipulated in order to determine the trustworthiness of the image [3]. An
example of forgery is shown in Fig. 1 where a flower is copied from an image and pasted on
some other location in the same image.
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Abstract

Image steganography is the art of hiding secret message in grayscale or color images. Easy detection of

secret message for any state-of-art image steganography can break the stego system. To prevent the

breakdown of the stego system data is embedded in the selected area of an image which reduces the

probability of detection. Most of the existing adaptive image steganography techniques achieve low

embedding capacity. In this paper a high capacity Predictive Edge Adaptive image steganography

technique is proposed where selective area of cover image is predicted using Modified Median Edge

Detector (MMED) predictor to embed the binary payload (data). The cover image used to embed the

payload is a grayscale image. Experimental results show that the proposed scheme achieves better

embedding capacity with minimum level of distortion and higher level of security. The proposed

scheme is compared with the existing image steganography schemes. Results show that the proposed

scheme achieves better embedding rate with lower level of distortion. © 2016, Springer

Science+Business Media New York.
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Abstract

This paper addresses the problem of silhouette-based human activity recognition. Most of the previous

work on silhouette based human activity recognition focus on recognition from a single view and

ignores the issue of view invariance. In this paper, a system framework has been presented to

recognize a view invariant human activity recognition approach that uses both contour-based pose

features from silhouettes and uniform rotation local binary patterns for view invariant activity

representation. The framework is composed of three consecutive modules: (1) detecting and locating

people by background subtraction, (2) combined scale invariant contour-based pose features from

silhouettes and uniform rotation invariant local binary patterns (LBP) are extracted, and (3) finally

classifying activities of people by Multiclass Support vector machine (SVM) classifier. The rotation

invariant nature of uniform LBP provides view invariant recognition of multi-view human activities.

We have tested our approach successfully in the indoor and outdoor environment results on four

multi-view datasets namely: our own view point dataset, VideoWeb Multi-view dataset [28], i3DPost

multi-view dataset [29], and WVU multi-view human action recognition dataset [30]. The
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Abstract

Owing to the importance of video surveillance in the public area, tracking finds significant applications

using computer vision algorithms to observe the activity of human. In tracking, multi-object tracking is

an active research to analyse and detect the activity of anomalies in the crowded scenes. Accordingly,

different multi-object tracking algorithms are proposed in the literature to track the human behaviour

of the crowded scenes. In this paper, we have presented a zero-stopping criteria-based hybrid tracking

algorithm for high-dense crowd videos. Here, head objects are detected using the proposed objective

function which considers both colour and texture property of videos. Then, tracking based on motion is

performed using the proposed HSIM measure which includes structural similarity (SSIM) and the

proposed similarity function. Along with, the data prediction model, exponential weighted moving

average (EWMA), is also utilised to track the spatial location of human objects. These two tracking

models are then hybridised to obtain the final tracked output. The experimentation is performed with

three marathon sequences and the performance is evaluated with particle filtering-based algorithm

using tracking number, tracking distance and optimal subpattern assignment metric (OSPA). © 2017

The Royal Photographic Society.
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Abstract: Non-Functional Requirements (NFRs) determine the utility and effectiveness of a
framework. Due to the subjective nature and complexity of NFRs, it is quite unrealistic to concentrate
on each NFR. Consequently, agreement between groups of cross-utilitarian and cross functional
decision makers are important. This paper models NFRs in the form of Soft Goal Interdependency
Digraph (SID). The SID is based on Interpretive Structural Modelling (ISM) method which in turn
utilises MICMAC (Matrices Impacts Croise's Multiplication Appliquée a UN Classement) and AHP
(Analytic Hierarchy Process) approaches for identification of critical NFRs. These objectives allow the
analysts and developers to accept the best possible trade off choices among NFRs. This is discussed
using a general case of cafeteria ordering framework. The proposed model contrasts well with other
positioning methodologies.
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 The main objective of facility location problem is the utilization of the facility by maximum num-
ber of possible customers so that the profit is maximized. For instance, in some services like wire-
less sensor networks, Wi-Fi, repeaters, etc., where the service area is limited, some specific equip-
ment is installed in such a way that it could be used by maximum number of users. Here, the 
number of users for a particular facility is optimized with the help of clustering technique. The 
study develops a model for facility allocation problem. For the solution algorithm, a hybrid ap-
proach which is based on clustering and mixed integer linear programming (MILP) is proposed. 
The proposed method consists of two parts where in the first part, the K- means clustering tech-
nique is used and in the second part, for each cluster an MILP technique is implemented so that 
the facility which yields the maximum profit is obtained. Numerical examples for clustering and 
without clustering are presented. Analysis shows that due to clustering the average distance be-
tween facility and customer is significantly reduced. 
 
 

© 2017 Growing Science Ltd. All rights reserved. 

Keywords: 
Facility location problem  
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Region search  
Distance based FLP 

 

 

 

1. Introduction 
 
In some situations like wireless sensor networks, Wi-Fi, repeaters, signals transmission etc. the service 
area for a facility is limited. In other words, if the customer is in the range of a particular facility then 
only s/he can avail services. Another observation in day to day life is that customers generally prefer 
the facilities like automated telling machine (ATM), Petrol pumps, etc. which are near to them. In both 
the situations we can conclude that the distance between the facility and the customer plays an im-
portant role for the utilization of the facility.  Thus in the installation of the facility one of the primary 
objectives is to keep the low distance between the customers and the facility so that the facility would 
be utilized by a large number of customers which resultantly increases the profit.  
 
After going in the deep discussion with experts and published literatures of the clustering, we think that 
this objective can be met by using clustering techniques. By clustering we can club the customers which 
lie in a specific range. In the literature we have found that many authors considered clustering for FLP. 
Geetha et al. (2009) proposed a solution procedure for the capacitated clustering problem (CCP) by 
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Abstract: Owing to frequent alterations in the existing web applications, performing regression 
testing becomes necessary for the identification and rectification of the newly generated 
unwanted faults. Owing to various resource constraints, test case prioritisation is one of the 
strategies followed, rather than running test cases blindly. This paper proposes a novel approach 
towards prioritisation of test cases during regression testing of web application (dynamic website) 
using Bayesian network. Initially, a Bayesian network is formed using various parameters which 
affect the success of a test case as well as promote testing of more crucial sections of the web 
application. Thereafter, the conditional probability table and probabilistic inference algorithms 
are applied to evaluate the success probability and ultimately priority (importance) of a test case. 
Execution of the test cases takes place on the basis of their respective priority. The performance 
of proposed technique is compared with existing work, 2-opt inspired heuristic algorithm and 
genetic algorithm. 

Keywords: test case prioritisation; Bayesian belief network; regression testing; web application 
testing. 
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Abstract: Clustering is one of the popular topology management 
approaches that can positively influence the performance of 
networks. It plays significant role in VANETs. However, VANETs 
having highly mobile nodes lead to dynamic topology and hence, it 
is very difficult to construct stable clusters. More homogeneous 
environment produces more stable clusters. Homogeneous 
neighborhood for a vehicle is strongly driven by density and 
standard deviation of average relative velocity of vehicles in its 
communication range. So, we propose Mobility Adaptive Density 
Connected Clustering Algorithm (MADCCA), a density based 
clustering algorithm. The Cluster Heads (CHs) are selected based 
on the standard deviation of average relative velocity and density 
matrices in their neighborhood. Vehicle, which is having more 
homogeneous environments, will become the cluster heads and rest 
of the vehicles in their communication range will be the Cluster 
Members (CMs). The simulation results demonstrate the better 
performance of MADCCA over other clustering algorithms new 
ALM and MOBICA.  
 

Keywords: Clustering, VANETs, Cluster Head, Cluster Member, 
Relative velocity. 
 

1. Introduction 
 

VANETs play a key role in realizing the dream of smarter 
planet by supporting variety of the applications like, 
intelligent transportation systems, roadside advertisement 
and online entertainment. The growth of traffic on roads can 
be the potential carrier for data packets. This also indicates 
the availability of suitable or even free of charge network 
between the vehicles [1-2]. VANETs have two kinds of 
nodes which participate in communication, one is static road 
side units and other is mobile vehicle as a node well 
equipped with all kind of necessary equipment required for 
navigation and communication. The communication over 
any VANETs can be classified into different categories like 
vehicle to vehicle communication (V2V), vehicle to 
infrastructure (V2I). V2V communication transfers the 
information without the help of road side unit. Vehicles use 
the IEEE802.11p to communicate with other vehicles and 
have a broadcast range of 1000 meters [3]. In case of V2V 
communication every vehicle is considered to have been 
installed with onboard sensing units, which allow large scale 
sensing, decision making and controlling actions to perform 
a number of tasks that arises in wireless communication 
system. In V2I Communication, vehicle uses both 
infrastructure as well as vehicles as packet forwarder towards 
to the destination.  

In any network majority of decisions are based on 
topology information of the network. However, due to high 
mobility of the vehicles, the topology information is one of 
the challenging tasks of the networks. Clustering is one of 
the strategies which make global topology updates more 
adaptive and less complex. The clustering process brings 
similar kinds of objects within the same cluster. Moreover, in 

case of networks the clusters are generally identified based 
on the unique member termed as Cluster Head (CH), which 
facilitates and coordinates the Cluster members (CMs). Most 
of the clustering algorithms in VANETs are derived from 
those proposed for MANET. Vehicle clustering has the 
potential to improve the scalability of networking protocols 
such as for routing and medium access control protocols, the 
CHs can act as central coordinators that manages the access 
of its CMs to the wireless channel(s) [4]. However, for 
vehicles cluster forming and maintaining the clusters require 
explicit exchange of control messages. In VANETs, vehicles 
moving with high and variable speeds cause frequent 
changes in the network topology, which can significantly 
increase the cluster maintenance cost. Therefore, forming 
stable clusters that last for a long time is a major issue in 
clustering of VANETs. Frequent changes in the internal 
cluster structure consume the networks radio resources and 
causes service disruption for the cluster-based routing 
protocols. On the other hand, an external change in the 
cluster structure is concerned with cluster’s relationship with 
the other clusters in the network. One metric that evaluates 
the external relationship of a cluster with other clusters, is 
the overlapping among clusters. The time variations of the 
distance between neighboring CHs, due to vehicle mobility, 
can cause the coverage ranges of the clusters to overlap. 
However, as the overlapping range between the two clusters 
increases, it may cause the merging of the two clusters into a 
single cluster [5,6,7]. The non-overlapped clustered structure 
produces the less number of clusters and reduces the design 
complexity, On the other hand, a highly overlapping 
clustered structure may, cause complexity in the channel 
assignment, lead to broadcast storm. Additional channel 
resources ought to be used to prevent inter-cluster 
interference due to overlapping. Many research works 
focused the attention on non-overlapped clustering, due to 
the fact that real networks are better characterized by well-
defined statistics of disjoint partitions.      

In this work, we propose a new clustering approach which 
works in non-overlapped manner, i.e. successive CHs are not 
under communication range of each other. This approach 
takes the standard deviation of average relative velocity and 
average of absolute density difference with respect to its 
neighboring, in addition to the location and direction of 
movement into consideration in the clustering process. The 
way which we are adopting, will help us to generate much 
more stable clusters. The grouping of the vehicles will take 
place based on density, and least standard deviation in 
average relative velocity with neighbor vehicles.  

The standard deviation of the average relative velocity will 
be low only when all the neighbors vehicles of a vehicle are 
homogeneous with respect to the average relative velocity, 
i.e. either all are moving in the group with low speed or with 
high speed. While the standard deviation of the average 

admin
Highlight

admin
Highlight

gupta
Highlight

gupta
Highlight



International Journal of Future Generation Communication and Networking 

Vol. 10, No. 11 (2017), pp.47-54 

http://dx.doi.org/10.14257/ijfgcn.2017.10.11.05 

 

 

ISSN: 2233-7857 IJFGCN 

Copyright © 2017 SERSC Australia 

Hybrid Algorithm for the Facility Location Problem based on 

Density based Clustering and Profit Maximization 
* 

 

Ashish Sharma1, Ashish Sharma2† and Anand Singh Jalal3 

1Department of Mathematics, Institute of Applied Sciences and Humanities, GLA 

University, Mathura (UP) 

2, 3Department of Computer Engineering & Applications, Institute of Engineering 

and Technology, GLA University, Mathura (UP) 
1ashishsharma@gla.ac.in, 2ashishs.sharma@gla.ac.in, 3asjalal@gla.ac.in 

Abstract 

The objective in the allocation of the facility depends up to the situation under 

consideration. For instance, in case of ATM, shopping malls, public utility services like 

schools, hospitals, etc. the facility is assigned, to such locations where the density of the 

users is more so that the facility will be utilized by as large as possible users. In such 

situation, the profit is at second priority as compared to utilization of facility. In this 

paper, we consider the same scenario and provide a hybrid algorithm for the solution of 

facility allocation problem. In the first-step, we use DBSCAN clustering technique, and 

after clustering, mixed integer linear programming technique is used in each cluster to 

get the best facility which will generate the maximum profit. Flowchart of the proposed 

algorithm and numerical example is presented. 

 

Keywords: Facility location, Proximity, Density, Approximation, MILP, Algorithm 
 

1. Introduction 

The facility location problem deals with the finding of the best location among the 

available one, which fulfills the objectives under consideration. The objective of the 

facility location problem depends upon the situation for example if we want to install a 

business outlet then the main objective will be the profit, on the other hand, if we want to 

install a medical facility then the main objective will be the utilization of the facility by as 

much as possible beneficiary. Similarly, bank ATM is also generally installed in a densely 

populated area. In such situations, generally the density-based clustering algorithms are 

used in order to get the information that which area contains the dense population. After 

getting the information about density, a facility is installed and if more than one option for 

opening the facilities are available then the preference will be given to those locations 

which will provide the maximum profit. For the density-based clustering, DBSCAN is 

one of the well-known clustering techniques, which is very much used by researchers. 

In real-life applications, DBSCAN are used in many areas for instance [1] proposes a 

modification of DBSCAN clustering algorithm for identifying traffic accident-prone 

locations.  [2] apply an ontological approach to the DBSCAN algorithm in the form of 

knowledge representation for constraint clustering. [3] applied two clustering techniques, 

k-means and DBSCAN, to an annotated Twitter dataset in order to evaluate the use of 

clustering for detecting different types of sentiment. They find that the results are very 

encouraging for DBSCAN as compared to k-means [4] proposed a modified generalized 

density-based clustering algorithm to deal with fuzziness in the values describing the 

population demographics which can be used for ATM location. 
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Abstract 

Vehicular ad hoc networks (VANETs) have high mobility of vehicles resulting in 

frequent disconnections in routes. Geographic routing protocols are commonly preferred 

in VANETs as they do not require, route formation prior to forward the data packets as 

well as route maintenance. Most of the position based routing protocols adopt the greedy 

mode to establish the route and switch to some recovery mechanism like perimeter 

routing, in case of failure. Due to high mobility characteristic, selection of next forwarder 

based on greedy approach basically affects the performance of the routing protocols. At 

the same time neighborhood density of a vehicle play significant role for the selection of 

next forwarder toward to the direction of destination. In this paper, we propose a routing 

strategy that uses the restricted greedy forwarding to select next best fit forwarder, which 

will reduce the frequency of switching to recovery mode. Vehicle seeking the next 

forwarder will consider neighborhood vehicles having a sufficiently dense neighborhood 

and the vehicle out of these considered set having the least standard deviation of average 

relative velocity with its own neighboring vehicles will be selected as the next forwarder. 

The objective is to increase the longevity of the route and thus increasing the throughput 

without greatly affecting the end to end delay. The performance of the proposed approach 

is compared with E-GyTAR and GPSR, and the simulation results are presented for both 

highways as well as city scenarios. 

 

Keywords: Best fit forwarder; VANETs; Restricted Greedy Forwarder 

 

1. Introduction 

Vehicular Ad hoc Networks (VANETs) play key role in realizing intelligent 

transportation systems. These networks also have tremendous potential in applications 

targeting road safety, acquisition of current traffic and weather information, sharing of 

multimedia information etc. The communication over VANETs can be broadly classified 

into two different categories like Vehicle to Vehicle communication (V2V), Vehicle to 

infrastructure (V2I). In V2V communications, vehicles transfer information among 

themselves, without the help of road side units. However, in the V2I communications, the 

road side units also become a part of, and actively participate in the VANETs. In case of 

V2V communication every vehicle is considered to have been installed with various 

onboard sensing units, which allow large scale sensing, decision making and controlling 

actions to perform a number of tasks that arises in wireless communication system. The 

wireless communication system in VANETs adopts certain technology from IEEE802.11 

with some modification like IEEE 802.11p. United States, Federal Communications 

Commission (FCC) has allotted 75 MHz of licensed spectrum from 5.85 GHz to 

5.925GHz for Intelligent Transport Systems (ITS). The allocated band support seven 

channels each of 10 MHz. Moreover, the wireless communication system for VANETs 

(V2V) can provide a broadcast range between 200 to 1000 meters [8]. Most of the 
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Abstract
It is not possible for one person to explore or surf all the relevant websites pre-training to his/her topic. A user might not be able to get
the results that he/she expects from the search engine but another user might have some knowledge about some website containing
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dictionary based learning methodology that finds the contextually similar words that are added to the Ontology.
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Abstract 

Interleave Division Multiple Access (IDMA henceforth) with iterative multi user 

detector (MUD) is the special case of CDMA and a suitable candidate for future 

communication requirements. IDMA uses low rate coding for spreading and interleavers 

for users separation. The random interleaver is the fundamental anatomy in the IDMA 

system and also related to the system throughput. However indispensable characteristics 

of random interleavers, such as computational complexity, memory requirement and bit 

error rate analysis are the crucial performance parameters. Further it has also been 

observed that, the interleaver design based on chaos theory is presented only in limited 

volume of research papers. In this paper, a fast computational chaotic Tent map based 

interleaving scheme is proposed for further performance improvement of IDMA scheme. 

Improved version of Tent map has also been utilized in the generation of interleaver, 

which make IDMA system more suitable for secure communication. The IDMA system is 

simulated in MATLAB. BPSK modulation and repletion coder of rate Rr is used for the 

purpose to find simulation results to verify that modified Tent map based IDMA is 

efficient and gives better bit error rate performance without the need of extra memory 

resources and offers less computational complexity than existing prevailing models in the 

domain. 

 

Keywords: IDMA, chaos theory, Tent map based interleaver, Logistic map, CDMA 

 

1. Introduction 

Multiple access schemes are required to fulfill the needs of communication in the 

multi-user environment. Code division multiple access (CDMA) can be considered as a 

suitable and popular for 3G and future communication requirements. In this scheme, all 

the users are separated on the basis of spreading codes and share the whole spectrum 

simultaneously. CDMA was deployed in many countries for 2G and 3G services and it 

was found suitable too. But later, multiple access interference (MAI) and Intersymbol 

Interference (ISI) were aroused as a major concern [1-3]. To mitigate the concerns and for 

performance improvement of CDMA, the mixing of spreading and coding is being 

suggested. The entire bandwidth is devoted to the coding and interleavers are dedicated to 

distinguish the users. So, the use of interleavers enhances the system throughput in multi-

user environment and the bursty channel appears like random error channel. The 

interleaver based multiple access is popularly named as Interleave division multiple 

access [4-7]. 

Many popular interleaver designs are available in the literature and the researchers in 

the past had given proper attention to the design of an efficient interleaver matrix. 

Orthogonal Interleaver (OI), Pseudo-random interleaver, Tree based Interleaver (TBI), 

Helical Interleaver, Nested Interleaver, Shifting Interleaver, Deterministic Interleavers are 
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Abstract: Cognitive radio (CR) is a promising technique that offers a solution to the spectrum scarcity problem 

by dynamically exploiting the underutilization of the spectrum among the bands. There are numerous 

procedures to detect spectrum using CRs like energy detection (ED), matched filter detection (MFD), 

cyclostationary feature detection (CFD), waveform based detection (WBD) and so on. In this paper, the most 

popular techniques i.e. ED, MFD and CFD and their comparative analysis are discussed. Investigation is done 

by discussing theoretical aspect of the spectrum sensing techniques that are based on primary transmitter 

detection and receiver operating  characteristics (ROC) of “Energy based detection”, “Matched filter 

detection” and “Cyclostationary feature detection” in AWGN and we also validate ROC at different SNRs and 

evaluated for their detection performance. This analysis shows that CFD shows better results among the three 

techniques as discussed. 

Keywords: Cognitive Radio; Energy detection; Matched filter detection, Cyclostationary feature detection. 
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I. Introduction 
Cognitive radio (CR) is a cutting edge technology for wireless communications and requires the design 

of novel spectrum sensing schemes which have a high degree of reliability, even at low SNR [1]. The CR 

paradigm allows a set of unlicensed or secondary users to opportunistically access unused spectrum bands 

licensed to primary users, thus radically improving the efficiency of spectrum usage. These systems can 

powerfully distribute range to numerous clients, subsequently facilitating system congestion.CR innovation 

permits  unlicensed users, also called cognitive users (CUs), to misuse the spectrum vacancies whenever with no 

or constrained additional impedance at the licensed users. Typically, cognitive radios make arranges with a 

specific end goal to better recognize spectrum sensing, maintain a strategic distance from resultant impedance, 

and thusly, amplify their revenues [2]. One of the primary difficulties in cognitive radio systems is the high 

vitality utilization, which may restrain their execution particularly in battery-controlled terminals. In spectrum 

sensing, a CU detects the spectrum with a specific end goal to distinguish the movement of the authorized users. 

 

II. Spectrum Sensing In Cognitive Radio 
Spectrum sensing is a radio process for determining whether a signal is present across a specified RF 

bandwidth. It is the capacity to gauge, sense and know about the parameters identified with the radio channel 

qualities, accessibility of range and transmit power, obstruction and clamor, radio's working condition [3]. This 

process has many applications and usages, including dynamic spectrum access networks, which are designed to 

maximize spectrum efficiency and capacity within congested wireless transmission environments. Dynamic 

spectrum access temporarily utilizes spectral white spaces in order to transmit data means that if a licensed 

(primary) user is allocated a predetermined frequency to operate on, an unlicensed (secondary) user can 

temporarily “borrow” the unoccupied spectrum for transmission. In a system consisting of many primary users 

and secondary users, the secondary users need to be able to jump into and utilize the unused spectrum of the 

primary users as it becomes available [4,5]. In order to accomplish this action, spectrum sensing techniques are 

employed to avoid spectral collisions. Practically speaking, the unlicensed clients, likewise called secondary 

users (SUs), need to ceaselessly screen the exercises of the authorized users, additionally called Primary Users 

(PUs), to discover the spectrum holes (SHs), which is characterized as the spectrum bands that can be utilized 

by the SUs without meddling with the PUs. This procedure is called spectrum sensing [10,11].  
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ABSTRACT 

          Present day electronic industry faces the major problem of standby leakage 

            current, as the processor speed increases, there is requirement of high speed cache 

    memory.  SRAM  being mainly  used for  cache  memory  design, several low  power 

techniques are being used for SRAM cell design. Full CMOS 6T SRAM cell is the most 

          preferred choice for digital circuits. This paper reviews various leakage power 

techniques used in 6T SRAM cell and their comparative study. 

Key words: CMOS; SRAM; SNM; DRV. 

             Cite this Article: Tripti Tripathi, Dr. D.S. Chauhan and Dr. S. K. Singh, Leakage 

  Power  Reduction in  Deep  Sub  Micron  SRAM  Design  - A  Review,  International 

Journal of Electronics and Communication Engineering and Technology, 8(2), 2017, 
pp. 91–102. 
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1. INTRODUCTION 

Power consumption particularly off-state leakage current is the major technical problem being 
        faced  by  present  day  electronic  industry. As  the chip densities increase to a billion of 

            transistors or more, power is the major limiter of design performance or integration. 
According to International Technology Roadmap for Semiconductors (ITRS) projections, the 

            number of transistors per chip and the local clock frequencies for high- performance 

              microprocessors will continue to grow exponentially in next 10 years too. As the speed of 
microprocessor based electronic equipment increases, there is requirement of large quantity of 

data at very high speed which is difficult accomplish. This has led to design of cache memory 
as major concern. Mostly SRAM is used for cache memory design and full CMOS 6T SRAM 

cell is preferred choice mostly. Static (or leakage) power affects all kinds of Complementary 
           Metal Oxide Semiconductor (CMOS) circuits but is particularly critical for Static Random 

           Access Memories (SRAMs) since memories have been designed as performance being the 
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Abstract

To understand deformation behaviour of TiHy 600 alloy at higher temperatures, hot

compression tests are performed in α region (1173 K), α + β regions (1223, 1248, and

1273 K) and β region (1323 K) at strain rates (0.001, 0.01, 0.1, 1 and 10/s) for up to

50% deformation in Gleeble 3800  thermo-mechanical simulator. Flow curve plots®
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Abstract

Zr-1Nb alloy is normally processed in two phase region to get desirable microstructure
and properties for fuel cladding tube application in the nuclear reactor. Thus, it is
important to know the deformation behavior of individual phases in the two phase
region. However, the conventional approach to develop processing maps is to use flow
stress data obtained from hot compression experiments, without accounting for the
phases present at different temperatures. This approach fails to bring out the details
about the operating deformation mechanism in the individual phases. In order to bring
out these details, two new approaches are proposed for developing processing maps.
The validity of the approaches is confirmed by performing microstructural analysis using
electron backscattered diffraction (EBSD) studies. EBSD analysis of the
microstructures obtained after deformation in the two phase region confirmed that
α−phase had undergone dynamic recrystallization (DRX) whereas, β−phase exhibited
coarse elongated grains. Processing maps developed using the new approaches were
able to predict domains of high dissipation efficiency, which is corroborated by
microstructural analysis. Also, one of the novel approaches proposed in this work could
delineate the contribution of each phase in the two phase region.
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... With the increase of strain, the degree of inhomogeneous recrystallization does not increase due to the flow
localization. [30][31] [32]  In addition, it can be seen from Fig. 4 (b) that at a temperature of 773 K, maximum u is
achieved at a strain rate of 0.01 s À1 . This might be a result of metallurgical phenomena such as DRX consuming
the input power. ...
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Abstract

Dominant phase during hot deformation in the two-phase region of
Zr–2.5Nb–0.5Cu (ZNC) alloy was studied using activation energy calculation of
individual phases. Thermo-mechanical compression tests were performed on a
two-phase ZNC alloy in the temperature range of 700–925 °C and strain rate
range of 10⁻²–10 s⁻¹. Flow stress data of the single phase were extrapolated in the
two-phase range to calculate flow stress data of individual phases. Activation
energies of individual phases were then calculated using calculated flow stress
data in the two-phase range. Comparison of activation energies revealed that α
phase is the dominant phase (deformation controlling phase) in the two-phase
range. Constitutive equations were also developed on the basis of the
deformation temperature range (or according to phases present) using a sine-
hyperbolic type constitutive equation. The statistical analysis revealed that the
constitutive equation developed for a particular phase showed good agreement
with the experimental results in terms of correlation coefficient (R) and average
absolute relative error (AARE).
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... Yu Lei et al observed Martensitic changes in CuAlMn SMA at low temp(100K) [8].Observation also
reveals the grain boundaries and crossing points may develops new nucleation sites. Paz et al studied
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The present analysis focuses on a wide variety of nanofluids for evaluating performance of flat plate solar collector in terms of various parameters as well as in respect of energy and

exergy efficiency. Also, based on our experimental findings on varying mass flow rate, the present investigation has been conducted with optimum particle volume concentration.

Experiments indicate that for â¼0.75% particle volume concentration at a mass flow rate of 0.025kg/s, exergy efficiency for Multi walled carbon nanotube/water nanofluid is enhanced by

29.32% followed by 21.46%, 16.67%, 10.86%, 6.97% and 5.74%, respectively for Graphene/water, Copper Oxide water, Aluminum Oxide/water, Titanium oxide/water, and Silicon

Oxide/water respectively instead of water as the base fluid. Entropy generation, which is a drawback, is also minimum in Multiwalled carbon nanotube/water nanofluids. Under the same

thermophysical parameters, the maximum drop in entropy generation can be observed in Multiwalled carbon nanotube/water, which is 65.55%, followed by 57.89%, 48.32%, 36.84%,

24.49% and 10.04%, respectively for graphene/water, copper oxide/water, Aluminum/water, Titanium Oxide /water, and Silicon oxide /water instead of water as the base fluid. Rise of

Bejan number towards unity emphasizes improved system performance in terms of efficient conversion of the available energy into useful functions. The highest rise in energy efficiency

of a collector has been recorded in Multiwalle

d carbon nanotube/water, which is 23.47%, followed by 16.97%, 12.64%, 8.28%, 5.09% and 4.08%, respectively for graphene/water, Copper oxide/water, Aluminum oxide/water, Titanium

oxide /water, and Silicon oxide/water instead of water as the base fluid.

Data provider: National Agricultural Library

The National Agricultural Library is one of four national libraries of the United States, with locations in Beltsville, Maryland and Washington, D.C. It

houses one of the world's largest and most accessible agricultural information collections and serves as the nexus for a national network of state land-

grant and U.S. Department of Agriculture field libraries. In fiscal year 2011 (Oct 2010 through Sept 2011) NAL delivered more than 100 million direct

customer service transactions.
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Processing map-microstructure evolution correlation of hot compressed near alpha
titanium alloy (TiHy 600)

Kumar, K B and Saxena, K K and Dey, Suhash Ranjan and Pancholi, V and Bhattacharjee, A (2017) Processing map-
microstructure evolution correlation of hot compressed near alpha titanium alloy (TiHy 600). Journal of Alloys and Compounds,
691. pp. 906-903. ISSN 0925-8388

Full text not available from this repository. (Request a copy)

Abstract

Hot compression tests on TiHy 600 alloy (equivalent to IMI 834) is performed using Gleeble-3800® thermo-mechanical
simulator. The hot deformation behaviour of TiHy 600 alloy is characterized on the basis of flow stress variation with true
stress-true strain curves at different strain rates ranging from 10−3 s−1 to 10 s−1 and hot deformation temperatures ranging
from 900 °C to 1050 °C, with maximum engineering strain up to 50%. The flow stress is found to be strongly dependent on
deformation temperature, strain rate and strain, and it decreases with increasing temperature and decreasing strain rate. The
flow curves at various temperatures and strain rates also showed dynamic recrystallization process at temperature range (900
°C–975 °C) in all strain rates and dynamic recovery process at high temperature range (1000 °C and above) in all the strain
rates. Using flow stress values from the true stress-true strain curves and by applying dynamic material modeling approach,
processing maps are developed at various true strains of 0.3, 0.4, 0.5 and 0.6. Processing maps exhibited safe and unsafe
domains with varying efficiency of power dissipation values. Safe and unsafe domains at 0.6 strain are derived from their flow
curves are correlated with its related microstructures and misorientation distribution profiles. Hot compression at 900 °C (α-rich
region) mostly resulted into new fine dynamic recrystallized equiaxed α grains along grain boundaries of large deformed α
grains. Higher temperature (950 °C–975 °C) compression in the (α+β) region generated mixture of deformed large alpha grains
containing subgrain boundaries and secondary α laths generates from deformed β. Further compression at higher temperature
(1000 °C -β-rich region and 1050 °C -single β region) resulted in the formation of secondary α laths from deformed β with few
equiaxed α grains at 1000 °C sample only. The misorientation profile of α phase corroborates with the deformation mechanism
in α region through its equiaxed α grains and in β region through its secondary α variant laths misorientations.
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Analysis of the thermoelastic properties of nanocrystalline 
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a b s t r a c t 

A new potential independent equation of state is used in the present work to analyze the 

thermo-elastic properties of nanocrystalline Foresterite (nc- Fo) under varying tempera- 

ture and pressure conditions. The newly developed EOS is found to be valid for explaining 

the elastic behavior of nanocrystalline forsterite satisfactorily over the temperature range 

from 300 K to 1573 K with a pressure variation from 0 to 9.6 GPa. The values calculated for 

the volume compression under varying temperature- pressure conditions are compared 

with the available experimental data and also with those obtained by using different ap- 

proaches. It is found that the results obtained in the present study are more close to the 

experimental data in comparison to those reported earlier. The same model is further ex- 

tended to study the variation in the bulk modulus and thermal expansion coefficient of 

Foresterite nano-mineral ver the temperature range from 300 K to 1573 K. The results show 

the same trend of expansion as observed in single nanocrystals at high temperature. 

© 2017 The Physical Society of the Republic of China (Taiwan). Published by Elsevier B.V. 

All rights reserved. 

1. Introduction 

The study of the thermo elastic behavior of minerals, ionic solids, metallic solids, alloys etc. under different pressure 

and temperature conditions is important for understanding the earth’s deep interior and its evolution. It also provides vital 

information about the dynamics of the earth’s lower mantle. A variation of the temperature-pressure conditions affects 

the atomic structure, stability and atomic interactions and thus modifies the physical properties, like the compressibility, 

electrical conductivity, elasticity, and thermal expansivity [1,2] of the material. 

The physical and rheological properties of a material are greatly influenced by its size and shape, which in turns af- 

fects the geo-physical processes [3] . Despite of the limitation of the nanocrystalline forms of minerals in the earth’s crust 

and mantle, its importance in geophysics cannot be neglected [4–6] . The effect of grain size on the elastic properties of 

nanocrystalline metal, alloys, ceramics, and oxides has been studied both experimentally [7,8] and theoretically [9,10] dur- 

ing the past years. Some of the experimental studies [11–13] on nanocrystalline materials have concluded that the elastic 

moduli of nanocrystalline materials decrease with a decrease in grain size. Though the olivine group of minerals are usually 

studied in bulk form [14–18] , yet the nanostructured minerals in nano-form have been studied less under high pressure and 

high temperature. 

The olivine group of minerals comprises of Foresterite and Fayalite. Foresterite (Mg 2 SiO 4 ) ’ commonly abbreviated as Fo, 

is the member of the olivine solid solution series rich in magnesium whereas Fayalite (Fe 2 SiO 4 ) is the iron rich member. 

Fayalite has a high refractive index and is heavier than Foresterite. Foresterite is found to be the most abundant mineral in 

∗ Corresponding author. 

E-mail address: brk.gupta@gla.ac.in (B.R.K. Gupta). 

http://dx.doi.org/10.1016/j.cjph.2016.09.009 

0577-9073/© 2017 The Physical Society of the Republic of China (Taiwan). Published by Elsevier B.V. All rights reserved. 

Please cite this article as: M. Goyal, B.R.K. Gupta, Analysis of the thermoelastic properties of nanocrystalline Foresterite 

using a thermodynamic equation of state, Chinese Journal of Physics (2017), http://dx.doi.org/10.1016/j.cjph.2016.09.009 
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Volume dependence of Grüneisen parameter for MgO and hcp iron


Sheelendra Kumar and Anuj Vijay

We have determined volume dependence of the Grüneisen parameter for MgO and hcp

iron using the formulations due to Stacey and Davis based on the third-order of Grüneisen

parameter. Values of higher order of Grüneisen parameters up to fourth order have also

been obtained with the help of the Shanker reciprocal gamma relationship satisfying the

thermodynamic constraints at extreme compression in the limit of infinite pressure. The

results determined from the Stacey-Davis formulation present close agreement with those

obtained from the Shanker formulation.

Keywords: Grüneisen parameter, higher-order volume derivatives of gamma, MgO, hcp
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Size and shape dependent properties of 
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A theoretical model is proposed for the study of size and shape dependent 
thermal-optical properties of group III wurtzite type nitride nanomateri-
als. The model proposed is used to calculate the variation in melting tem-
perature, cohesive energy, Debye temperature and energy band gap in 
AlN, GaN, InN nanostructures in spherical form, nanowire shaped and  
in the form of nanofilm. The melting temperature, cohesive energy and 
Debye temperature are found to decrease with decrease in grain size in 
nanostructures in comparison to bulk. Depending on shape, melting tem-
perature in spherical nanosolid is less in comparison to melting tempera-
ture in nanofilms and nanowires. However, energy band gap in wurtzite III 
nitrides increases with decrease in melting temperature and size of nano-
solid. The results obtained from present model for wurtzite III nitrides are 
compared with the other simulation results available. A good consistency 
is obtained between both the results which confirm the accuracy of the 
present model.

Keywords:  Nanomaterials, melting temperature, Debye temperature, energy band 
gap, cohesive energy

1  Introduction

The study on thermal, mechanical and optical properties of nanomaterials 
having dimensions less than 100 nm is of great scientific interest [1]. It is very 
crucial to investigate the shape and size dependent properties at nanolevel  
[2,3]. Group III nitrides such as AlN, InN, GaN have many attractive proper-
ties such as high thermal conductivity, hardness, and high thermal stability, 
high electrical conductivity, low thermal expansivity, wide energy band gap 
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ORIGINAL ARTICLE

Analytical study of effective biodegradation of p-cresol using
Serratia marcescens ABHI001: application in bioremediation

Tripti Singh1,2 • Neha Srivastava2 • A. K. Bhatiya1 • P. K. Mishra2

Received: 20 May 2017 / Accepted: 9 October 2017 / Published online: 31 October 2017

� Springer-Verlag GmbH Germany 2017

Abstract This study evaluated the capability of Serratia

marcescens ABHI001 to effectively degrade p-cresol

through different techniques. The molecular identity of the

laboratory isolate S. marcescens ABHI001 was confirmed

through the 16S ribosomal DNA gene pattern, and its

morphological features were investigated through field-

emission scanning electron microscopy. In addition, the

degradation behavior of the isolate for cresol was verified

using several techniques, including UV–visible spec-

troscopy, followed by high-performance liquid chro-

matography (HPLC), gas chromatography, and Fourier

transform infrared spectroscopy. The maximum degrada-

tion percentage of 85% for p-cresol could be achieved after

18 h of incubation with S. marcescens ABHI001. The

formation of p-hydroxybenzaldehyde, p-hydroxybenzoate,

and protocatechuate metabolites was confirmed through

HPLC. The study results indicate that S. marcescens

ABHI001 may have applications in the bioremediation of

organic pollutants, such as p-cresol.

Keywords Organic pollutants � p-Cresol �
Biodegradation � Serratia marcescens

Introduction

Industrial effluents in the form of wastewater contain

several toxic pollutants, among which phenolic com-

pounds, such as cresols, are well-known pollutants (Ansari

et al. 2016). A molecule of cresol has a methyl group

substituted onto the phenol ring (Michałowicz and Duda

2007). Cresol is produced by the methylation of phenol or

by the hydrolysis of chlorotoluenes (Choquette-Labbé et al.

2014). Based on the position of the methyl group on the

carbon–carbon bond, cresols are characterized as ortho-,

meta-, and para-cresol (o-, m-, and p-cresol, respectively).

Among these isoforms, p-cresol is a highly toxic pollutant

and a carcinogen; thus, exposure to even a low concen-

tration of p-cresol results in adverse effects on the central

nervous system, cardiovascular system, lungs, and the

kidneys (Basheer and Farooqi 2012; ATSDR 2008).

Moreover, p-cresol is often used in disinfectants, fumi-

gants, and explosives and for manufacturing synthetic

resins (Balarak and Mahdavi 2016; Berge-Lefranc et al.

2012). The Environmental Protection Agency (EPA) has

classified p-cresol as a group C pollutant (ATSDR 1990).

Moreover, the World Health Organization recommends

that the acceptable concentration of p-cresol in

portable water is 0.001 mg/L (WHO 1963). Because of its

potentially toxic nature, there is an urgent need to reduce p-

cresol levels in wastewater before it is discharged into the

environment (Fang and Zhou 2000).

The shortcomings of physical and chemical treatment

methods have long been argued, including the production

of toxic intermediates, high cost of disposing final efflu-

ents, and partial mineralization of compounds (Saxena

et al. 2013; Lim et al. 2014). By contrast, the biodegra-

dation method has several advantages, including relatively

low cost, no chemical use, and high public acceptance.
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1 Department of Biotechnology, GLA University, Mathura,
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Abstract: Background: Type 2 diabetes (T2D) is a common multi-factorial disease that is primarily 

accounted to ineffective insulin action in lowering blood glucose level and later escalates to impaired 

insulin secretion by pancreatic β cells. Deregulation in insulin signaling to its target organs is attrib-

uted to this disease phenotype. Various genome-wide microarray studies from multiple insulin re-

sponsive tissues have been conducted in past but due to inherent noise in microarray data and hetero-

geneity in disease etiology; reproduction of prioritized pathways/genes is very low across various 

studies. 

Objective: In this study, we aim to identify consensus signaling and metabolic pathways through sys-

tem level meta-analysis of multiple expression-sets to elucidate T2D pathobiology.  

Method: We used ‘R’, an open source statistical environment, which is routinely used for Microarray 

data analysis particularly using special sets of packages available at Bioconductor. We primarily fo-

cused on gene-set analysis methods to elucidate various aspects of T2D. 

Result: Literature-based evidences have shown the success of our approach in exploring various 

known aspects of diabetes pathophysiology.  

Conclusion: Our study stressed the need to develop novel bioinformatics workflows to advance our 

understanding further in insulin signaling. 

Keywords: Type 2 Diabetes, Insulin-signaling, Microarray, Meta-analysis, Bioconductor, Gene-set analysis. 

1. INTRODUCTION 

 Diabetes has been considered a serious health problem; 

World Health Organization (WHO) has placed it among one 

of the four priority non-communicable diseases (NCD) and 

called for action on World Health Day 2016 [1]. There are an 

estimated 422 million adults with diabetes [1]. This complex 

metabolic condition depends on various factors such as high-

calorie intake, sedentary lifestyle, obesity, and stress, as well 

as aging. Though global estimates of diabetes prevalence for 

type 1 and type 2 do not exist, the majority of people with 

diabetes are affected by type 2 diabetes which is generally 

attributed to insulin resistance in target organs and tissues; 

liver, skeletal, adipose and peripheral blood cells. T2D pro-

gresses through different disease phenotypes viz. Normal 

Glucose Tolerance (NGT) to Impaired Glucose Tolerance 

(IGT), Hyperinsulinemia (HI) and Insulin Resistance (IR) 

and eventually leads to overt diabetes. Different cultural set-

tings clearly implicate the prevalence of T2D. There is defi-

nitely a pressing need to elucidate the mechanism underlying 

 

*Address correspondence to this author at the Department of Biotechnology, 

Institute of Applied Sciences & Humanities, GLA University, Mathura P.O. 

Box: 281 406, Mathura, India; Tel: +91-8171630011;  
E-mails: aditya.saxena@gla.ac.in; aditya.235@gmail.com 

diabetes pathogenesis through the identification of disease-
implicated signaling, and metabolic pathways at genome-
wide level in order to design effective treatment.  

 Various genome-wide microarray studies pertaining to 
different disease phenotypes (IGT, IR, and T2D) have been 
conducted in past by various research groups and data is 
available at public repositories like Gene Expression Omni-
bus (GEO) [2] and Array Express [3] etc. However, due to 
inherent noise in microarray data as well as genetic differ-
ences in study population, disease heterogeneity, and non-
uniform physiologic condition at the time of sampling and 
method of sampling, replication of most of the genes in dif-
ferent studies was very poor [4].  

 This situation clearly demands a need for robust bioinfor-
matics meta-analysis of these microarray datasets, independent 
of geographical or other variables. In this study, we described 
a novel approach of the meta-analysis of microarray datasets 
to elucidate common signaling and metabolic pathways in an 
attempt to shed light on diabetes pathobiology. 

2. MATERIALS AND METHODS 

2.1. Microarray Data & Analysis Tools 

 We have downloaded twelve microarray datasets pertain-
ing to various case-control diabetic studies from GEO. Those 

1875-5488/17 $58.00+.00 ©2017 Bentham Science Publishers 

Send Orders for Reprints to reprints@benthamscience.ae 298
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ORIGINAL ARTICLE

Biodegradation of thermally treated low density polyethylene
by fungus Rhizopus oryzae NS 5

Shraddha Awasthi1 • Neha Srivastava2 • Tripti Singh3 • D. Tiwary1 •

Pradeep Kumar Mishra2

Received: 31 January 2017 / Accepted: 15 March 2017

� Springer-Verlag Berlin Heidelberg 2017

Abstract Polythene is considered as one of the important

object used in daily life. Being versatile in nature and

resistant to microbial attack, they effectively cause envi-

ronmental pollution. In the present study, biodegradation of

low-density polyethylene (LDPE) have been performed

using fungal lab isolate Rhizopus oryzae NS5. Lab isolate

fungal strain capable of adhering to LDPE surface was

used for the biodegradation of LDPE. This strain was

identified as Rhizopus oryzae NS5 (Accession No.

KT160362). Fungal growth was observed on the surface of

the polyethylene when cultured in potato dextrose broth at

30 �C and 120 rpm, for 1 month. LDPE film was charac-

terized before and after incubation by Fourier transform

infrared spectroscopy, scanning electron microscopy,

atomic force microscopy and universal tensile machine.

About 8.4 ± 3% decrease (gravimetrically) in weight and

60% reduction in tensile strength of polyethylene was

observed. Scanning electron microscope analysis showed

hyphal penetration and degradation on the surface of

polyethylene. Atomic force microscope analysis showed

increased surface roughness after treatment with fungal

isolate. A thick network of fungal hyphae forming a biofilm

was also observed on the surface of the polyethylene pie-

ces. Present study shows the potential of Rhizopus oryzae

NS5 in polyethylene degradation in eco friendly and sus-

tainable manner.

Keywords Low density polyethylene � Rhizopus oryzae �
Biodegradation � Biofilm � Fungal hyphae � Environment

Introduction

Plastics are synthetic long chain polymer molecules (Scott

1999) and its consumption is increasing at a rate of 12%

per annum globally and approximately 0.15 billion tones of

synthetic polymers are generated worldwide annually

(Premraj and Doble 2005; Leja and Lewandowicz 2010;

Das and Kumar 2014). Aggregation rate of plastic waste in

the environment is 25 million tons/year (Orhan and

Buyukgungor 2000; Nayak and Tiwari 2011; Baruah 2011;

Kaseem et al. 2012) and consequently causes a serious

environmental peril (Sivan et al. 2006; Thompson et al.

2004). Currently used polyethylene thin plastic films and

sheets used in product packaging are Polyolefin-derived

plastics. Further out of these LDPE constitutes, ^60% of

the aggregate plastics production of plastic bags and most

prevalent solid waste (Harper 2006). LDPE is characterized

by good strength, resistance to chemicals, plasticity, and

limpidity. Hydrophobicity interferes its availability to

microorganisms (Albertsson and Karlsson 1993). These are

characteristically inert their degradation rate is very slow

approximated in decades and, therefore, they persist in the

nature (Potts 1978). Its recalcitrant nature is due to its high

molecular weight, complex three-dimensional structure

(Contat-Rodrigo and Ribes Greus 2002; Nanda et al. 2010).

Disclaimer The article is not in consideration under any other
journal in full or in part. No data or figures have been fabricated or
manipulated.
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Comparison of IS900 PCR with ‘Taqman probe PCR’ and ‘SYBR green Real 

time PCR’ assays in patients suffering with thyroid disorder and sero-positive for 

Mycobacterium avium subspecies paratuberculosis 
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Mycobacterium avium subspecies paratuberculosis (MAP) is the cause of chronic incurable granulomatous enteritis in 

domestic livestock and has been associated with number of human autoimmune disorders like thyroiditis. Indigenous ELISA 

kit was used to monitor the sero-status of MAP infection in the patients of thyroiditis confirmed by pathology laboratories 

using 3rd generation chemi-luminescent assays. Sero-positive patients for MAP infection were further investigated using 

traditional PCR and newer (Taqman probe PCR & SYBR green Real time PCR) assays targeting IS900 gene. Screening of 

76 patients suffering with thyroid disorders, 36.8% (n=28) were sero-positive for MAP infection. Further screening of blood 

samples of 28 sero-positive patients by IS900 PCR, Taqman probe and SYBR green Real time based IS900 PCR, 25.0, 32.1 

and 35.7% were positive for MAP infection, respectively. Molecular assays targeting IS900 gene revealed ‘good agreement’ 

in the tests. Taqman probe and SYBR green Real time based IS900 PCR assays were 100.0 and 85.7% sensitive, 

respectively and highly specific as compared to IS900 PCR for the detecting MAP infection. Study indicated the need for 

investigating the role of MAP in initiation and progression of thyroid disorders and on the genetic susceptibility of thyroid 

patients to MAP infection. In the absence of control programmes in the domestic livestock population, there is large scale 

exposure of human population to MAP infection. 

Keywords: Mycobacterium avium subspecies paratuberculosis (MAP), thyroid disorders, indigenous ELISA kit,  

Taqman probe PCR, Real time IS900 PCR 

 
Introduction 

Mycobacterium avium subspecies paratuberculosis 

(MAP) is the cause of chronic and incurable Johne's 

disease (JD) in domestic ruminants leading to 

granulomatous inflammation of intestines. Infected 

lactating cows, buffaloes and goats1 excrete MAP in 

their milk. Thus, bacilli are continuously entering 

human population through milk and milk products2,3. 

Pasteurized milk and dairy products like cheese may 

not be always free of MAP infection4. 

Epidemiological evidences correlated exposure of 

MAP with incidence of a number of human 

autoimmune disorders like Crohn’s disease, 

Rheumatoid arthritis, Type 1 diabetes melitus (T1DM), 

Hashimoto's thyroiditis (Hypothyroidism), Autoimmune 

arthritis, Multiple sclerosis etc5-10. Clinical symptoms 

of Crohn’s disease closely mimic those found in 

animals suffering with Johne’s disease11. Similarly 

contaminated baby milk powder exposes children and 

immuno-compromised people (at high risk) to MAP 

infection12. Consumption of raw milk has been 

recognized as major risk factor in the development of 

autoimmune diseases like Hashimoto's thyroiditis. 

Environmental microorganisms including MAP have 

been thought to trigger autoimmune responses in 

genetically susceptible individuals13. In the absence of 

cost effective indigenous diagnostic kits and high cost 

of imported kits, there is lack of information on the 

bioload and biotype profiles of MAP infecting both 

animals and human population in the country. Despite 

__________ 
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REVIEW

Mycobacterium avium subspecies paratuberculosis – an important food borne
pathogen of high public health significance with special reference to India:
an update
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ABSTRACT
This review underlines the public health significance of ‘Indian Bison Type’ of Mycobacterium
avium subspecies paratuberculosis (MAP) and also its potential as ‘zoonotic infection’. In the
absence of control programs, bio-load of MAP is increasing and if we take total population of
animals (500 million plus) and human beings (1.23 billion plus) into account, the number of
infected animals and human beings will run into millions in India. Our research on screening of
over 26,000 domestic livestock for MAP infection using 4 different diagnostic tests (microscopy,
culture, ELISA and PCR), during last 31 years has shown that the average bio-load of MAP in the
livestock population of India is very high (cattle 43%, buffaloes 36%, goats 23% and sheep
41%). ‘Mass screening’ of 28,291 human samples between 2008–2016 revealed also high bio-
load of MAP. It has been proved that MAP is not in-activated during pasteurization and
therefore live bacilli are continuously reaching human population by consumption of even
pasteurized milk and other milk products. Live bacilli have also been recovered from meat
products and the environment thus illustrating the potential of MAP as pathogen of public
health concern. However, at present, there is inadequate scientific evidence to confirm a
conclusive link between MAP infection and Johne’s disease in ruminants and some cases of
Crohn’s disease in human beings.

KEYWORDS
Johne’s disease;
Mycobacterium avium subsp.
paratuberculosis; food; public
health; zoonotic; pathogen;
disease; review

1. Introduction

Mycobacterium avium subspecies paratuberculosis
(MAP) is a major animal pathogen which has inflicted
huge losses to the livestock industry in India and glob-
ally (Vinodhkumar et al. 2013; Rawat et al. 2014; Bau-
man et al. 2016). Johne’s disease (JD) caused by MAP is
endemic in domestic livestock population wherever
investigated (Singh et al. 2014a). In a population suffer-
ing from sub-clinical to clinical disease animals con-
tinue to shed MAP bacilli in their milk and feces
(Streeter et al. 1995; Shankar et al. 2010). Contamina-
tion in the milking parlor is one of the commonest
sources of contaminating milk with MAP (Nacy and
Buckley 2008). MAP is a major food borne pathogen
and has been reported to spread to young animals
born to infected mothers of each of domestic livestock
species as well as human beings (Waddell et al. 2008;
Naser et al. 2009; Kumar et al. 2010; KuKanich et al.
2013; Hussain et al. 2015), through consumption of
milk and milk products. It is very difficult to diagnose
the MAP infection in the early stage of the disease

(sub-clinical). MAP may colonize in the intestines of
infected animals for years without exhibiting overt
symptoms (clinical disease). However, sub-clinically
infected animals continue to shed MAP bacilli in their
milk (Shankar et al. 2010) and feces, thereby contami-
nating pastures, environment and food chain for long
time (Singh et al; 2012b). Of note, live MAP bacilli have
also been recovered from pasteurized milk (Ellingson
et al. 2005, Shankar et al. 2010), infant formulation
made from pasteurized milk products (Hruska et al.
2011, Acharya et al. 2017), surface water and soil sam-
ples (Singh et al. 2012b), cow manure '‘lagoons'’ that
leach into surface water and municipal / tap water
(Collins 2003), thus providing MAP multiple routes of
transmission to infect human population.

Cow manure in solid and liquid forms is applied as
fertilizer in agricultural land (Grewal et al. 2006; Gill
et al. 2011), plants (upper greens, roots) and soil (sur-
face and depth of 80 cm from plant roots) of agricul-
tural and grazing areas hold MAP for longer period of
time (Kaevska et al. 2014). MAP being thermotolerant
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Revisited immune reactivity between native semi-purified protoplasmic (caprine) 
versus commercial purified protoplasmic (bovine) antigens for the screening of 

goat herds endemic for Johne’s disease 
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Received 22 January 2016; revised 22 March 2016; accepted 5 April 2016 

The present study compared the immune-reactivity of 3 antigens of Mycobacterium avium subspecies paratuberculosis 
(MAP) sourced from different geographical regions and livestock species for the diagnosis of Johne’s disease (JD) in goats. 
Screening of 360 faecal and serum samples of goats by microscopy, i-ELISA, b-ELISA and r-ELISA gave 56.9, 40.0, 34.4 
and 5.2% positive samples, respectively. Considering all the 4 tests (microscopy, i-ELISA, b-ELISA & r-ELISA kits),  
3.0 and 35.2% goats were found common positive and negative, respectively. Of 3 ELISA tests, i-ELISA had the highest 
sensitivity, followed by b-ELISA and r-ELISA kit. ‘i-ELISA’ based on ‘indigenous antigen’ recovered from native (‘Indian 
Bison Type’) MAP strain of goat origin had superior immune reactivity as compared to imported commercial PPAs 
(protoplasmic antigens) of bovine origin (b-ELISA from Allied Monitor Inc., USA) and commercial ELISA kit for ruminant 
species (ID Vet, France). Lower immune-reactivity of commercial antigens as compared to ‘indigenous antigen’ indicated 
that search for universally acceptable ‘ELISA kit’ is not practically possible. 

Keywords: Mycobacterium avium subsp. paratuberculosis (MAP), AFBs, indigenous ELISA, Allied Monitor PPA ELISA, 
ID-VET ELISA 

Introduction 
Johne’s disease (JD) is chronic granulomatous 

enteritis of ruminants caused by Mycobacterium 
avium subsp. paratuberculosis (MAP) infection. Goat 
is the fastest growing livestock species despite 43.0% 
slaughter rate1. JD is endemic in goatherds2 and 
reported from Canada3, several European countries4, 
Nepal5, Pakistan6 and India7,8. Clinical symptoms are 
non-specific (progressive weight loss, diarrhea, poor 
fertility, loss in productivity etc.). Emaciation, hide 
bound condition and eventual death occur at very late 
stage of the disease. Being incurable and terminal 
disease9, it has negative impact on the growth of goat 
industry in the country. Lack of accurate cost-
effective test is the major stumbling block in the 
control of the disease. ‘Test and cull’ method used for 
the control by developed countries and by Central 
Institute for Research on Goats (CIRG) in India failed 
to deliver any good10. Instead the disease continued to 
flourish both in intensity and spread to newer goats. 

Poor sensitivity and specificity of the ELISA in  
sub-clinical stages of the disease is key obstacles in 
the management of JD in goat herds. Search for 
‘universal diagnostic test’ has been the subject of 
research globally11 in order to reduce MAP infection 
in goat herds7 and also in human beings12, to whom it 
spreads through food chain13.  

Goat being ‘poor man’s cow’, the ‘in-put’ cost of 
test is a crucial factor. The high cost of the imported 
kits is a major constrain in screening of goats against 
JD. ELISA being sensitive and cost effective test is 
the most widely used test for the screening of JD in 
goats14. The theme of present study is based on the 
hypothesis that ‘imported kits’ are made from MAP 
strains originating from different livestock species 
(sheep & cattle) from geographically different regions 
and, therefore, have poor immune-reactivity. Further, 
is it possible to have ‘universal ‘ELISA kit/s’15? JD 
has been endemic in goatherds located at the CIRG, 
Mathura16 and non-availability of ‘indigenous ELISA 
kits’ (i-ELISA) was the major limiting factor for its 
control. Hence ‘i-ELISA kit’ using native species 
specific antigens was first time developed in 199816. 

——————— 
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Summary 

 
The present study was undertaken to assess the effect of different chemical activators along with 6-DMAP on in vitro matured 

caprine oocytes. From 4332 ovaries, 14235 cumulus oocyte complexes (COCs) were collected which were matured in TCM-199 

medium containing follicle stimulating hormone (FSH) (5 µg/ml), Leutinizing hormone (LH) (10 µg/ml), oestradiol-17β (1 µg/ml) 

supplemented with 10% fetal bovine serum, 10% follicular fluid and 3 mg/ml bovine serum albumin (BSA) at 38.5°C and 5% CO2 in 

an incubator under humidified air for 27 h. In group 1 (control), 3117 in vitro matured oocytes were co incubated with sperms for 18 

h in ferttalp medium. In group 2, 3563 in vitro matured oocytes were activated with 7% ethanol for 5-7 min followed by treatment 

with 2.0 mM DMAP for 4 h in mCR2aa medium. In group 3, 3109 in vitro matured oocytes were activated with 5 μM ionomycin for 

5-7 min followed by treatment with 2.0 mM DMAP for 4 h in mCR2aa medium. In group 4, 3455 in vitro matured oocytes were 

activated with 5 μM calcium ionophore for 5-7 min followed by treatment with 2.0 mM DMAP for 4 h in mCR2aa medium. Oocytes 

were cultured in 50 µL drops of research vitro cleave (RVCL) medium for embryo development. The cleavage rate, morula and 

blastocyst production in group 1, 2, 3 and 4 were 26.07 ± 2.37%, 14.91 ± 2.91 & 1.45 ± 0.71%, 49.57 ± 3.79%, 20.07 ± 2.38% & 

5.29 ± 1.42%, 50.18 ± 3.59%, 15.26 ± 2.87% & 1.85 ± 0.72% and 80.26 ± 2.30%, 35.33 ± 2.67 & 7.10 ± 0.89%, respectively. These 

results indicated that the activation of in vitro matured oocytes by 5 μM calcium ionophore for 5-7 min followed by treatment with 

2.0 mM DMAP for 4 h is most favorable for parthenogenetic caprine embryos production. 

 
Key words: Blastocyst, Calcium ionophore, Caprine, Cleavage, Parthenogenesis 

 

Introduction 
 

Parthenogenetic activation of oocytes is used for 

studying the comparative roles of paternal and maternal 

genomes in controlling early embryo development and as 

an alternative tool for optimizing culture conditions for 

in vitro embryo production, especially in domestic 

animals (Abdoon et al., 2012). Furthermore, partheno-

genetic activation is relevant to cloning research, because 

artificial activation of oocytes is an essential component 

of nuclear transfer protocols (Kim et al., 1996). An 

optimized activation protocol may enhance better or 

complete reprogramming of the reconstructed embryo, 

which might in turn increase the chance of success in 

cloning (Wang et al., 2008). 

There have been several attempts to generate 

parthenogenetic embryos in caprine using different 

activation protocol (Kharche and Birade, 2013; Kharche 

et al., 2013; Pathak et al., 2013; Kharche et al., 2014; 

Sharma et al., 2015; Kharche et al., 2016). The in vitro 

developmental competencies of the embryos have also 

been studied, and it has been observed that the embryos 

up to blastocyst stage can be developed using different 

activation protocols (Kharche et al., 2014; Sharma et al., 

2015; Kharche et al., 2016). Furthermore, it has also 

been observed that the embryo developmental rate was 

found to be quite higher in parthenogenetic activation 

than IVF (Kharche and Birade, 2013; Kouamo and 

Kharche, 2015). 

There are several methods for induction of 

parthenogenetic activation which include ethanol 

(Kharche et al., 2013; Pathak et al., 2013), calcium 

ionophore (Kharche et al., 2014; Sharma et al., 2015; 

Kharche et al., 2016), calcium ionophore combined with 

cycloheximide (Nussbaum et al., 1995) or combined 

with protein phosphorylation inhibitor (Liu and Yang, 

1999), CaCl2 (Machaty et al., 1996), protein kinase 

inhibitors (Mayes et al., 1995), G protein stimulation 

(Machaty et al., 1996), ionomycin (Loi et al., 1998), 

ultrasound (Sato et al., 2005), strontium (Meo et al., 

2004), Ca-EDTA (Lee et al., 2007), electrical shock 

(Kono et al., 1989; Kim et al., 1996), and magnetic field 

(Max et al., 2007). 

Despite extensive research in this area, there is no 

absolute agreement toward using a single common 

protocol. Therefore, this study was conducted to evaluate 

the effect of ethanol, ionomycin and calcium ionophore 

compounds along with 6-DMAP on developmental 

competence of caprine oocytes matured in vitro. 
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Abstract : 
The zoonotic prospective of Mycobacterium avium subspecies paratuberculosis (MAP)

has been debated for almost a century because of similarities between Johne's disease

(Paratuberculosis) in animals and Crohn's disease (CD) in humans. Diagnosis of disease is

hampered due to the extensive sharing of antigenic epitopes among MAP and other mycobacterial

species. Therefore, this study is a preliminary work evaluated the reactivity pattern of secretory

proteins harvested from native vaccine strain (MAP 'S 5') at different incubation time (8-12 weeks of

growth). Analysis of secretory proteins was done by BioLogic LP chromatography system using Bio-

Scale  Macroprep(R) High Q column (strong anion exchanger) and chromatogram showed six

narrow protein peaks at 12 weeks by LP Data View v1.03 software (BioRad). Profile of secretory

proteins harvested at different weeks was obtained by sodium dodecyl sulfate polyacrylamide gel

electrophoresis. Immunoblotting showed strong reactivity of three secretory proteins commonly

recognized (28, 34-38 and 42-45) with all three human sera positive for MAP infection. Additional 10

and 23-26 kDa proteins were recognized with two MAP infected human sera. Diagnostic potential of

secretory proteins as a pool was evaluated using 'Indirect ELISA test'. Results showed a lower

sensitivity and 100% specificity with respect to semi-purified protoplasmic antigen (sPPA).

Developing 'ELISA based assay' using these sero-reactive proteins will serve as backbone of future

paratuberculosis control programs in the country. Earlier studies established that till today there

are no universal diagnostic kits available for chronic diseases like CD. Therefore, study recommends

use of secretory proteins as 'marker antigens' to design assay for the specific diagnosis of 'active

infection' in human beings.
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Abstract: Tuberculosis meningitis (TBM) is the most common form of chronic infection of central nervous system. 

Regardless of the extent of the problem, the general diagnostic outlook is discouraging specifically; there is no generally 

accepted early confirmative diagnostic protocol available for TBM. In the current work, 16 Cerebrospinal Fluid (CSF) 

cases were considered for the molecular characterization.02 CSF came positive for the Nested PCR targeting IS6110 

gene, considered to be positive for the presence of mycobacterium tuberculosis DNA. It was also seen that the positive 

cases were with increased ADA titer. The clinical manifestations of the positive cases were matching with those for the 

tuberculosis meningitis. 

Keywords: Nested PCR, Amplimer, Uracil DNA glycosylase, Extra Pulmonary Tuberculosis, Tuberculosis Meningitis. 

INTRODUCTION:  

Tuberculosis meningitis (TBM) is also known 

as TB meningitis or tubercular meningitis, which is the 

infection of meninges [1]. The system of membranes 

which envelop the Central Nervous System. 

Tuberculosis meningitis is the severe form of 

tuberculosis. It causes severe neurological defects or 

death more than half of the cases. The pattern of 

tuberculosis meningitis in the population is different in 

different areas of the world. In areas with much 

tuberculosis, tuberculosis meningitis usually affects 

young children. It develops typically 3-6 months after 

primary tuberculosis infection. Tuberculosis meningitis 

(TBM) is the most common form of chronic infection of 

central nervous system [2, 3]. Despite the magnitude of 

the problem, the general diagnostic outlook is 

disappointing purposely; there is no usually 

conventional early confirmative diagnostic protocol 

available for TBM [4-6]. Thus in the current study we 

considered the cases of meningitis which were 

processed for Molecular approaches for further 

characterization. 

 

MATERIALS AND METHODS:  

The samples were collected from the patients 

suspected for Tuberculosis meningitis from the different 

Departments of Shri Mahant Indiresh Hospital, which 

includes; Ortho pediatrics, Neurosurgery and Pediatrics. 

Clinical symptoms include; fever and headache for 

more than 2 weeks, vomiting, neck stiffness, altered 

sensorium, seizures or focal neurologic deficit. The 

Nucleic Acid (DNA) is extracted from the clinical 

specimen (CSF) by spin column based Nucleic Acid 

Extraction method. Column-based nucleic acid 

purification is a solid phase extraction method to 

quickly purify nucleic acids. The method of serum 

ADA estimation was done based on the principle of 

Guisti G Galanti methods of enzymatic analyses. 

Further Nested PCR was performed on the DNA 

template isolated from CSF specimens. This test is 

based on the principles of single-tube nested PCR 

method, which is a powerful and sensitive diagnostic 

tool for the identification of Mycobacterium 

Tuberculosis complex. This assay is a two-step 

sequential assay [7]. In the first step, the Insertion 

sequence region of Mycobacterium tuberculosis 

complex DNA sequence, a 220 bp is amplified by 

specific external primers. In the second step, the nested 

primers are added to further amplify a 123 bp 

amplification product. In this assay, false positive 

reactions that may be caused by previous amplicon 

contamination are prevented by the use of uracil DNA 

glycosylase (UDG) and dUTP instead of dTTP added in 

the premix. Nested PCR [8-10]. An amplimer of size 

123 bp is indicative of infection with Mycobacterium 

tuberculosis complex. The amplification product of 
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DETERMINATION OF NON-TOXIC DOSE OF DIFFERENT FRACTIONS OF LAWSONIA 

INERMIS LEAVES IN ALBINO WISTAR RATS ON THE BASIS OF HAEMATOLOGICAL AND 

BIOCHEMICAL PARAMETERS 

Ritesh Kumar Sharma
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ABSTRACT: Medicinal properties in Lawsonia inermis are due to the 

presence of bioactive compounds and can also show adverse effects at high 

concentrations. In the present study we have determined the nontoxic 

concentration of hexane, ethyl acetate and methanol fractions of plant leaves. 

50 wistar albino rats of both sexes were used as experimental animal and 

were randomly divided into 4 groups viz. Group 1 (control), Group 2 

(Hexane fraction), Group 3 (Ethyl acetate Fraction) and Group 4 (Methanol 

Fraction). Groups 2, 3 and 4 were further divided into following sub groups, 

Group 2A (H) (100mg/kg), Group 2B (H) (250mg/kg), Group 2C (H) 

(500mg/kg), Group 3A (H) (100mg/kg), Group 3B (H) (250mg/kg), Group 

3C (H) (500mg/kg), Group 4A (H) (100mg/kg), Group 4B (H) (250mg/kg) 

and Group 4C (H) (500mg/kg). Rats in Group 1 (control) received 3% 

DMSO as solvent for dissolving fractions. All the doses were administered 

orally with the help of polythene cannula and were given once in a day, 

followed up to 21 days. After 21 days, blood was collected from orbital sinus 

of each rat and was utilized for Biochemical and Haematological tests. Data 

illustrates that body weight increased in dose dependent manner and also no 

death or toxic signs were observed in Hexane, ethyl acetate and methanol 

fractions at 100mg/kg, 250mg/kg and 500mg/kg concentration indicating no 

adverse effect of L. inermis leaves extract on wistar abino rats at these doses. 

Thus, this plant is safe and can be used as medicinal plant. 

INTRODUCTION: Now a day, the use of 

traditional medicine is increasing and about 80% of 

world population uses these herbal medicines in 

primary health care as they do not have side effects 

like modern medicine, are easily available and 

cheap 
1-4

. The effect of herbal medicines is mainly 

due to the phytoconstituents present in dose, but in 

some cases medicinal plants have showed undesir-

able effects like severe hepatic dysfunction 
5-7

.  
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Thus, to know the pharmacological and medicinal 

values of any medicinal plant primarily it is 

important to determine the safe and nontoxic doses 

of these medicinal plants 
8, 9

. 

Lawsonia inermis Linn. is the member of 

Lythraceae Family and is commonly known as 

Henna or Mehandi 
10

. Despite medicinal values the 

dry leaves powder of this plant is also used as 

staining dye for hair, hands and beard 
11

. Along 

with Lawsone (2-hydroxy-1,4 nepthaquinone), the 

main coloring pigment, other phytoconstituents 

such as quercetin, mannitol, flavonoids such as 

apigenin, mucilage, xanthone, luteolin, several 

phenolic glycosides, coumarin, quinoidsare also 

present 
12

.  
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Combating antibiotic resistance through probiotics 

ABSTRACT 
Modern lifestyle, stress and exposure to 
environmental toxins (Chemical fertilizers, 
pesticides and insecticides) have imposed a 
serious threat on our immune system making us 
susceptible to chronic diseases. Humans have 
since long shielded themselves against these 
pathogenic microbes by employing antibiotics. 
The indiscriminate use of these precious antidotes 
has led to a dynamic shift in the evolution of 
microbes leading to the formation of MDR, super 
bugs, epidemic viruses (H1N1, HIV), etc which 
have themselves become a threat for the existence 
of Homo sapiens on mother Earth. All these 
factors have forced scientists around the globe to 
search for a sustainable approach against these 
virulent microbes. Ecological interactions between 
these microbes have opened a new ray of hope in 
the form of probiotics. These include live microbes 
(genus Bifidobacterium, Lactobacillus etc.) which 
exert a positive impact on human health if consumed 
in adequate amount. These microorganisms are 
normally established in the gastrointestinal tract 
of healthy humans. A person becomes vulnerable 
to diseases only when the amount of these 
beneficiary microbes decreases making the body 
prone to pathogenic infection. Probiotic microbes 
overcome or kill pathogenic ones in the intestine 
eradicating the cause of infection and toxins. 
These also enhance the digestion, and acts as a 
defense wall providing obstacle in the entry of 
pathogenic microbes competing them for both 
food and space. During antibiotic treatment the 
intestinal flora and fauna are shattered which 
 
 

could be replenished through probiotic microbes 
thus minimizing the chances of re-infection. The 
use of probiotics could not only provide us safety 
and security against the pathogens but could 
also act as a stepping stone in combating the 
development of antibiotic resistance against 
pandemic infections. 
 
KEYWORDS: probiotics, antibiotics, Lactobacillus, 
Bifidobacterium. 
 
ABBREVIATIONS 
AAD :  Antibiotic-associated diarrhea 
CDI :  Clostridium difficile infection 
GIT :  Gastrointestinal tract  
H1N1 :  H1N1 flu virus 
HIV :  Human immunodeficiency  
                              syndrome 
IBD :  Inflammatory bowel disease 
IBS :  Irritable bowel syndrome 
MDR      : Multi drug resistance 
VAP :  Ventilator-associated  
                               pneumonia 
 
1. Introduction 
Since the dawn of human civilization, humans 
have protected themselves against deadly microbes 
and pathogens employing the use of antibiotics. 
These are regarded as ‘miracle drugs’, which 
could treat a particular disease by selectively 
killing pathogens without exerting deleterious 
effect on the host. It was in the era 1940-1960 
antibiotics were established as a separate class of 
naturally occurring drug molecules [1-3]. Antibiotics 
have revolutionized modern medicine; still their 
overuse can lead to bacterial resistance and hence
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Green remediation. Tool for safe and sustainable environment:
a review
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Abstract Nowadays, the bioremediation of toxic pollu-

tants is a subject of interest in terms of health issues and

environmental cleaning. In the present review, an eco-

friendly, cost-effective approach is discussed for the

detoxification of environmental pollutants by the means of

natural purifier, i.e., blue–green algae over the conven-

tional methods. Industrial wastes having toxic pollutants

are not able to eliminate completely by existing the con-

ventional techniques; in fact, these methods can only

change their form rather than the entire degradation. These

pollutants have an adverse effect on aquatic life, such as

fauna and flora, and finally harm human life directly or

indirectly. Cyanobacterial approach for the removal of this

contaminant is an efficient tool for sustainable develop-

ment and pollution control. Cyanobacteria are the primary

consumers of food chain which absorbed complex toxic

compounds from environments and convert them to simple

nontoxic compounds which finally protect higher food

chain consumer and eliminate risk of pollution. In addition,

these organisms have capability to solve secondary pollu-

tion, as they can remediate radioactive compound, petro-

leum waste and degrade toxins from pesticides.

Keywords Toxic pollutants � Bioremediation �
Cyanobacteria � Sustainable development

Introduction

Pollution is the addition of pollutant to the environment

that causes an adverse effect to the life. There are different

types of pollution, but among them, water pollution is an

important subgroup. Water is the vital component for life.

Surface water and ground water are the major sources of

drinking water in rural and urban areas, but due to high

industrialization in the recent past decades, the quality has

been severely affected (Bharti et al. 2013). Due to indus-

trial revolution, various industries, such as chemical,

nuclear, textiles, oil refinery, etc., come in existence, which

are a major concern (Persson and Destouni 2009). The

problem of water pollution arises due to the release of

organic and inorganic pollutants by anthropogenic activity

which creates and causes severe health damage (Raouf

et al. 2012). Direct disposal of effluents containing pollu-

tants results in the toxicity of surface water bodies and land

around industrial areas which leaches down and contami-

nates ground water bodies to their high density (Prabha

et al. 2013). Aquatic system gets to accumulate with high

risk of toxins which in turn mixed and transfer into the food

chain and finally reaches to humans (Shaikh and Bhosle

2011). After entering into human body, these pollutants

cause severe damage to health in terms of renal, cardio-

vascular, and neurological disorders and are even life

threatening (Table 1). It has also been reported that nickel

and chromium have a carcinogenic effect on human health

(Duruibe et al. 2007).

Various physical and chemical methods are used for the

detoxification of effluents, but rather than complete

degradation, they only change their forms. These changed

forms are even toxic and have ability to cause damage even

in a very low concentration (Noel and Rajan 2014).

Bioremediation over the conventional methods is most

& Gaurav Pant

rgauravpant@gmail.com; gaurav.pant@gla.ac.in

1 Department of Biotechnology, Institute of Applied Sciences
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ABSTRACT

Objective: The objective of this work is to synthesize and evaluate some novel 1,2,4-triazoles.

Methods: Procedure includes synthesis of triazole compounds followed by biological evaluations. The synthesis was carried out in six steps with 
p-bromobenzoic acid as starting material and converting to ester and then to hydrazide. Hydrazide was then converted to 4-amino triazole. The 
amino triazole was then linked to different secondary amines using chloroacetyl chloride as the linking agent. All the synthesized compounds were 
characterized through Fourier transform infrared spectroscopy, gas chromatography-mass spectroscopy, and nuclear magnetic resonance. Further, 
the compounds were taken out for biological evaluations. To explore their effects, experiments were conducted on various micro- as well as macro-
organisms. The toxicity profile was also tested in accordance with OECD 425 guideline on Wistar albino rats.

Results: The compounds were examined for antibacterial as well as antifungal activities. Among the all compound T71, T73, and T75 exhibited 
antibacterial activity, and compound T71 showed antifungal activity as well. The evaluation was also carried out for anthelmintic activities. The 
compounds were treated on Pheretima posthuma at various concentrations to explore their vermifuge and vermicidal action. The triazole linked with 
1-methylpiperazine was found to have comparable activity to that of reference standards.

Conclusion: Triazoles are a most potent assemblage of fungal retardants. But depending on their substituents, they also have diverse pharmacological 
values. In this study, the compound T71 showed promising antimicrobial as well as anthelmintic action. Hence, it can be considered as a lead compound 
for further researches.

Keywords: Anthelmintic, Antimicrobial, Triazole, Piperazine, Albendazole.

INTRODUCTION

Parasitic infections are the serious health crunch in the tropical 
regions including Asian continents. Helminths produce chronic illness, 
malnutrition, anemia, and immune-mediated inflammatory changes in 
human beings as well as in other animals [1]. There are many types of 
helminths out of which intestinal worms are most common. Intestinal 
worms are parasites that can infect gut lumen and may reach to the 
blood stream and other vital organs. There is a group of anti-helminthic 
drugs that expel parasitic worms from the body either by paralyzing or 
killing them without causing significant damage to the host. Hence, they 
may have vermifuge or vermicidal action [2]. Vermifuges are the drugs 
that cause expulsion of the worms from gut whereas vermicidals have 
a tendency to kill them [3]. World health organization recommends 
anti-helminthic medications such as benzimidazoles and praziquantel 
for medical care, even during pregnancy in the endemic regions, 
particularly where the prevalence and hygiene related risk factor is 
high [4]. On the basis of scientific literature we find that a majority 
of antiparasitic drugs are heterocyclic in nature [5]. They provide 
scaffolds on which pharmacophores can be arranged to obtain potent 
and desirable activity.

Chemistry of heterocyclic compounds constitutes one of the 
latitudinous and outstretched areas of biological system. They have 
great biochemical significance. Many natural, as well as synthetic 
drugs, are heterocyclic in nature. Naturally occurring heterocyclic 
compounds are extremely common as, for example, DNA, RNA, enzyme 
cofactors, plant pigments, hemoglobin, vitamins, and alkaloids [6]. The 
most common anthelmintic drug benzimidazole is also heterocyclic 

in nature. It consists of the fusion of benzene and imidazole. Many 
anthelmintic drugs as, for example, albendazole (ALB), mebendazole, 
and triclabendazole belong to the class benzimidazole [7].

In the past few decades, the influence of triazoles in different biological 
activities has grown up rapidly. It has become evident from the recent 
researches that the triazoles are not only antimicrobial or antifungal 
but also have many pharmacological activities [8]. Basic nucleus 
triazole, when fused to another heterocyclic ring, leads to widespread 
action and diverse biological applications such as antidepressant [9], 
anti-inflammatory [10], antitumor [11], and antiviral action [12]. 
Triazoles are distinguished class of heterocyclic compounds having 
broad spectrum biological properties. Hence, there has been substantial 
interest of researchers in the development of new triazole compounds. 
In view of this, an attempt has been made to explore pharmacological 
action of some newly synthesized triazoles.

METHODS

All the test compounds were synthesized by the method reported 
by us [1-4]. Chemicals and reagents utilized in the synthesis were 
procured from Sigma-Aldrich, Merck, and Spectrochem. The synthesis 
was carried out in six steps. The initial reactant compound was 
4-bromobenzoic acid, which was converted into 4-ethanoylamino-3-
mercapto-5-(4-bromo) phenyl-1,2,4-triazole via six steps of synthesis 
(Figs. 1 and 2).

Step 1: Synthesis of methyl ester [13]
4-bromobenzoic acid (0.1 mol, 20.1 g) was taken in a round bottom 
flask with methanol (100 mL). Concentrated sulfuric acid (2 mL) 

© 2017 The Authors. Published by Innovare Academic Sciences Pvt Ltd. This is an open access article under the CC BY license (http://creativecommons. 
org/licenses/by/4. 0/) DOI: http://dx.doi.org/10.22159/ajpcr.2017.v10i6.17800
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Original Article

INTRODUCTION
Sphaeranthus indicus Linn. is commonly known as 
“Mundi” and “East Indian globe-thistle, belongs to 
the family Asteraceae. It is a spreading aromatic herb, 
occurring at Rater of Chhindwara District, M.P and  
in the moist damp places of tropical zones of Garhwal  
Himalaya.1-3 It is a annual, aromatic herb having  
lanceolate, wing toothed leaves with semi-amplexicaul 
base, acutely serrate margin.4 The herbs contain a deep 
cherry coloured essential oil , a bitter alkaloid Sphaer-
anthine.5 It also contain eudesmenolide-7α-hydroxy 
eudesm-4-en-6, 12-olide, 2-hydroxycostic acid, 
β-eudesmol, ilicic acid, methy chavicol, α-ionone,  
d-cadinene, α-terpinene, citral, geraniol, geranyl acetate,  
sphaerene, indicusene and sphaeranthol.6,7 A paste of 
the herb mixed with oil is good in painful swellings 
and pruritus.1 The herb is used as a fish-poison and it 
is stuffed into holes of crabs to kill them.8 The root is 
reported as acrid, bitter and sweet in taste and highly  
efficacious as diuretic, febrifuge, expectorant and  
stomachic. It is also useful in strangury, diabetes, leprosy, 
fever, cough, pectoralgia, cough, gastropathy, hernia,  
haemorrhoids, helminthiasis and dyspepsia. The oil 
prepared from root is useful in scrofula.1 The root bark 

Microscopic and Physicochemical Evaluation of Leaves of 
Sphaeranthus indicus Linn

ABSTRACT
Objective: To study the pharmacognostic characters of a medicinally important 
crude drug, Sphaeranthus indicus Linn. Methods: Various pharmacognostic pa-
rameters involved in organoleptic, microscopic, physicochemical, phytochemi-
cal and fluorescence evaluation were carried out. Results: The macroscopy study 
showed that the leaves was observed as sessile, obovate-oblong apex, tapered 
base, dentate margin, simple, serrate lamina, surface glabrous. The leaf micros-
copy showed the presence of diacytic stomata, unicellular covering trichomes,  
arc shaped vascular bundle which contain lignified xylem and non lignified phloem, cortical  
parenchyma and a thin strip of collenchyma, micro rosette calcium oxalate crystals. The 
powder characteristics of leaf showed the presence of lignified fibers, medullary rays, 
bordered pitted xylem vessels, calcium oxalate crystals, stomata, epidermal cells and 
covering trichomes. Physicochemical parameters like total ash value was 9.21%, water 
soluble ash 1.56%, acid insoluble ash 1.35%, swelling index 4 mL, loss on drying 1.09% 
and foreign matter was 0.20%w/w respectively where as stomatal indexes of upper and 
lower surfaces were 33.2 and 23, respectively. The phytochemical screening revealed 
the presence of carbohydrates, flavonoids, alkaloids, volatile oil, fats and oils, tannins 
and phenolic compounds. Conclusion: The present study provides the scientific data for 
the proper authentification and establishment of quality control standards for the thera-
peutic use of Sphaeranthus indicus.
Key words: Histochemical evaluation,  Organoleptic evaluation,  Phytochemcial screening, 
Sphaeranthus indiucs.
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are grounded into powder and mixed with whey, is a 
valuable remedy in bleeding piles; also used as paste 
for local application.5 The powdered leaves are good 
for skin diseases and are considered as a nervine 
tonic.1

The current literature revealed some pharmacog-
nostical, physicochemical, phytochemical and phar-
macological studies. The main objective of this study 
is to provide some valuable information with respect 
to its identification and standardization of S. indicus 
leaf which could be helpful in authenticity, purity 
and quality aspects.

MATERIALS AND METHODS
Plant collection
The fresh leaves of S. indicus Linn. were collected 
from the local areas of Hoshangabad, M.P and 
authenticated by  Dr. R.S. Goudar, Dept. of Botany, 
R.L. Science Institute , Belgaum. A voucher specimen 
was preserved in the herbarium (RLI/Bot/06-07) for  
further reference. After authentication, the leaves 
of S. indicus Linn. were dried at room temperature 
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cyclodextrin nanosponges: An in vitro and in vivo evaluation
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Show more
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Abstract
Cyclodextrin based nanosponges are gaining much consideration due to their aptitude to
augment oral solubility of poorly water-soluble medications such as nifedipine. Here in the
contemporary research, diphenyl carbonate was employed for crosslinking the cyclodextrin
successfully. DLS studies confirmed particle size in the range of 400–500 nm with monodisperse
size distribution. TEM measurement established spherical shape and size range of the
nanosuspension. SEM photomicrograph confirmed porous structure of placebo nanosponges
while drug loaded nanosponge formulation NS3 revealed solid surface. FTIR studies established
no drug-polymer interaction. DSC thermograms showed molecular level dispersion of drug in
nanosponges. In vitro drug release exhibited a burst release for first fourth hour and delivered
drug in sustained manner for subsequent 24 h. When encapsulated within nanosponges, oral
bioavailability of nifedipine was enhanced in comparison to control formulation (C  for test
formulation was 0.2; 0.055 for control). The fabricated nanosponges displayed admirable stability
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Piracetam Facilitates the Anti-Amnesic but not Anti-
Diabetic Activity of Metformin in Experimentally
Induced Type-2 Diabetic Encephalopathic Rats

Shruti Pandey , Debapriya Garabadu

Affiliations
PMID:
27585927 
DOI:
10.1007/s10571-016-0418-4

full text links

Cell Mol Neurobiol

  1   2

Abstract

Piracetam exhibits anti-amnesic activity in several animal models of dementia. However, its anti-
amnesic potential has yet to be evaluated in type-2 diabetes mellitus (T2DM)-induced
encephalopathy. Therefore, in the present study, piracetam (25, 50 and 100 mg/kg) was screened for
anti-amnesic and anti-diabetic activity in T2DM-induced encephalopathic male rats. Subsequently,
anti-amnesic and anti-diabetic activities were evaluated for piracetam, metformin and their
combination in T2DM-induced encephalopathic animals. Rats received streptozotocin (45 mg/kg) and
nicotinamide (110 mg/kg) injections on day-1 (D-1) of the experimental schedule and were kept
undisturbed for 35 days to exhibit T2DM-induced encephalopathy. All drug treatments were
continued from D-7 to D-35 in both experiments. Piracetam (100 mg/kg) attenuated loss in learning
and memory in terms of increase in escape latency on D-4 (D-34) and decrease in time spent in the
target quadrant on D-5 (D-35) of Morris water maze test protocol, and spatial memory in terms of
reduced spontaneous alternation behavior in Y-maze test of encephalopathic rats. Additionally,
piracetam attenuated altered levels of fasting plasma glucose and insulin, HOMA-IR and HOMA-B in
encephalopathic animals, comparatively lesser than metformin. In the next experiment, combination
of piracetam and metformin exhibited better anti-amnesic but not anti-diabetic activity than
respective monotherapies in encephalopathic rats. Further, the combination attenuated reduced
acetylcholine level and increased acetylcholinesterase activity, increased glycogen synthase kinase-3β
level and decreased brain-derived neurotropic factor level in hippocampus and pre-frontal cortex of
encephalopathic animals. Thus, piracetam could be used as an adjuvant to metformin in the
management of dementia in T2DM-induced encephalopathy.

Keywords:
Hippocampus; Memory; Metformin; Piracetam; Pre-frontal cortex; Type-2 diabetes
mellitus.
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