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Abstract- Background: Fluid balance is important in patients with renal impairment and
undergoing hemodialysis. “Dry” weight is usually assessed clinically, and also, bioimpedance is
considered reliable. The use of chest ultrasound to detect lung water received growing attention
in clinical research in intensive care patients and in patients with heart failure. Recently
ultrasonographic lung comets (counting B-lines artifact) evaluates extravascular lung water while
ultrasonography of inferior vena cava (IVC) estimates central venous pressure, so ultrasound is
considered as a useful tool to evaluate the hydration status of hemodialysis patients.

Objectives: The study was designed to use lung ultrasound to assess lung congestion before
and after a dialysis session in correlation to clinical signs and symptoms and the achieved dry
weight in end stage renal disease patients on maintenance hemodialysis.

Keywords: hypervolemia, hemodialysis, dry weight, ultrafiltrtaion, lung comets score.
GJMR-B Classification : NLMC Code: QV 4

SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS

Strictly as per the compliance and regulations of:

© 2016. Hala S El-Wakil, Iman E El-Gohary, Doaa M. Emara & Reham Abd El Wahab. This is a research/review paper, distributed
under the terms of the Creative Commons Attribution-Noncommercial 3.0 Unported License http://creativecommons.org/
licenses/by-nc/3.0/), permitting all non-commercial use, distribution, and reproduction in any medium, provided the original work
is properly cited.



Assessment of Volume Status of Hemodialysis
Patients using Sonographic Lung Comets

Hala S EI-Wakil * Iman E El-Gohary °, Doaa M. Emara ® & Reham Abd El Wahab ©

Abstract- Background: Fluid balance is important in patients
with renal impairment and undergoing hemodialysis. “Dry”
weight is usually assessed clinically, and also, bioimpedance
is considered reliable. The use of chest ultrasound to detect
lung water received growing attention in clinical research in
intensive care patients and in patients with heart failure.
Recently ultrasonographic lung comets (counting B-lines
artifact) evaluates extravascular lung water while ultrasono-
graphy of inferior vena cava (IVC) estimates central venous
pressure, so ultrasound is considered as a useful tool to
evaluate the hydration status of hemodialysis patients.

Objectives: The study was designed to use lung ultrasound to
assess lung congestion before and after a dialysis session in
correlation to clinical signs and symptoms and the achieved
dry weight in end stage renal disease patients on maintenance
hemodialysis.

Methods: The present study included 25 patients on
maintenance hemodialysis in Alexandria University Hospitals.
All the patients were subjected to thorough history taking with
special concern on grade of dyspnea and ultrafiltration
volume, as well as full clinical examination before and after
dialysis including vital signs and signs of hypervolemia as
congested neck veins, fine basal crepitations, congested liver
and lower limb edema. Radiological examination including
ultrasound lung comets score and diameter of hepatic portion
of inferior vena cava (IVC) before and after dialysis session.

Results: The mean lung comets score before dialysis was high
and decreased significantly after dialysis. There was a
significant positive correlation between ultrafiltration volume
and the absolute change of lung comets score while there was
no correlation between the ultrafiltration volume and the
absolute change of IVC diameter. There was a significant
correlation between lung comets score and grade of dyspnea
before dialysis as well as after dialysis. There was a significant
positive  correlation between the grade of lung comets and
IVC diameter both before and after dialysis.

Conclusions: Ulirasound lung comets score is a promising
sensitive tool for assessment of the degree of lung congestion
and hence the dry weight achievement in in end stage renal
disease patients on maintenance hemodialysis.
Keywords:  hypervolemia, hemodialysis,

ultrafiltrtaion, lung comets score.

dry weight,

Author o o: Department of Internal Medicine, Faculty of Medicine,
Alexandria University, Egypt. e-mail: imanalgohary@yahoo.com

Author p: Department of Radiodiagnosis and Intervention, Faculty of
Medicine, Alexandria University, EQypt.

Author GJ: Department of Emergency Medicine, Faculty of Medicine,
Alexandria University, EQypt.

I. INTRODUCTION

In patients with end-stage renal disease (ESRD)
on intermittent hemodialysis (HD), it is vital to maintain
fluid status within an optimal range to avoid circulatory
complications. Clinical assessment of body weight
change, Neck veins congestion, edema together with
blood pressure and chest x-ray are usually used for
evaluation of fluid status.” However, clinical evaluation
alone is not accurate enough for evaluation of HD
patients, so other methods such as biochemical
markers, bio-impedance analysis and inferior vena cava
diameter have been developed to assess the fluid
status, yet no single method is considered a gold
standard and combination of more than one method
should be used for more accurate assessment.!'?

The main issue for the achievement of dry
weight in HD patients is that ultrafiliration should be
tailored to the individual patient's hemodynamic
tolerance taking into account cardiac performance,
which is very often compromised in ESRD patients.®

Lung ultrasound is simple, non-invasive, non-
ionizing, available, and inexpensive which is suitable for
the assessment of ideal body weight in maintenance
hemodialysis (MHD) patients.“” Moreover, lung comets
can be used in association with IVC diameter for more
accurate assessment of dry weight in HD patients.®

So, the aim of this work was to use the lung
ultrasound to assess lung congestion before and after a
dialysis session in correlation to clinical signs and
symptoms and the achieved dry weight in end stage
renal disease patients on maintenance hemodialysis.

[I. PATIENTS & METHODS

The present study included 25 patients on
maintenance hemodialysis in Alexandria University
Hospitals.Patients with congestive heart failure, those
with any problem in the right side of the heart and
patients with interstitial lung fibrosis, lung malignancy or
mediastinal syndrome and obese patients were
excluded from the study. An informed consent was
taken from all patients and the study was conducted
according to the declaration of Helsinki.

All the patients were subjected to thorough
history taking with special concern on grade of dyspnea
(it is assessed by The New York Heart Association
(NYHA) classification) and ultrafiltration volume, as well
as full clinical examination before and after dialysis

© 2016 Global Journals Inc. (US)
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including vital signs (Blood pressure; supine and
standing position, respiratory rate, pulse, and
temperature were measured before and after the dialysis
session) and signs of hypervolemia as congested neck
veins, fine basal crepitations, congested liver and lower
limb oedema. Routine laboratory investigations were
done once before dialysis. Radiological examination
including ultrasound lung comets score and diameter of
hepatic portion of inferior vena cava (IVC) before and
after dialysis session. We were using a commercially
available ultrasonograghic equipment (Siemens medical
solution, with 5-10 MHz linear or 2-5 MHz convex
probe).The time needed for the chest US ranged
between 10 to 15 min. All patients were subjected to
chest U/S examination for lung comets measurements
before and within 6 hours after the dialysis session for
the assessment of the lung congestion. Patients were in
a supine position during the examination. Ultrasound
examination of the anterolateral chest was carried out
with longitudinal scan of the right and left hemi-
thoraces, from the second to the fourth (on the right side
to the fifth) intercostal space. In each intercostal space,
the number of B-lines was counted at the parasternal,
midclavicular, anterior axillary, and midaxillary lines for a
total of 28 sectors examined. The total number of B-lines
was the sum of the artefacts recorded in the 28 sectors
explored yielding a score called lung comet score. The
collected data were recorded in a table and the lung
comets scores for each patient before and after dialysis,
the absolute change of lung comets score and the
percentage change of the lung comets score were
calculated.”

I11. RESULTS

The patients were classified into three groups
according to their lung comets grades (mild, moderate,
severe) before and after dialysis:

a) Lunge comets grades before dialysis

The patients were classified as follow: only one
patient had mild lung comets grade (4%), two patients
had moderate lung comets grade (8%), 22 patients had
severe lung comets grade (88%), Table (1)

b) Lung comets grades after dialysis

The patients were classified as follow: 6 patients
had mild lung comets grade (24%), 9 patients had
moderate lung comets grade (36%), 10 patients had
severe lung comets grade (40%), Table (1).

The patients were classified before dialysis into
groups according to presence of dyspnea (NYHA class
I, LVI) or absence of dyspnea (NYHA class I) and the
grade of lung comets (mild, moderate, severe):

25 patients had dyspnea (NYHA class II, Ill, VI)
(100%) before dialysis and they were classified as
follow: one patients had mild lung comets grade and the
remaining 24 patients had either moderate or severe
lung comets grade, Table (Il).

© 2016 Global Journals Inc. (US)

The patients were classified after dialysis into
groups according to presence of dyspnea (NYHA class
I, ILVI) or absence of dyspnea (NYHA class ) and the
grade of lung comets (mild, moderate, severe):

Out of the 25 patients there were 6 patients that
had no dyspnea (NYHA class |) after dialysis and they
were classified as follow: 5 patients had mild lung
comets grade (20%) and one patient had moderate lung
comets grade (4%) while 19 patients had dyspnea
(NYHA class I, 1ll,Vl) and they were classified as follow:
18 patients had either moderate or severe lung comets
grade (72%) while only one patient had mild lung
comets grade (4%). Table (ll).

There was a significant correlation between lung
comets score before dialysis and NYHA class of
dyspnea before dialysis, Table (llI).

There was a highly significant correlation
between lung comets score after dialysis and NYHA
class of dyspnea after dialysis, Table (ll).

Table (IV) shows the correlation between lung
comets score and grade before and after dialysis, their
percent and absolute change and clinical data (blood
pressure, pulse and respiratory rate).

There was a significant correlation between
ultrafiltration volume and the lung comets score
absolute change while there was no correlation between
the ultrafiltration volume and the IVCD absolute change
or IVCD percentage change or the lung comets
percentage change Table (V).

Table (VI) shows the correlation between lung
comets and IVC diameter before and after dialysis.

[V. DISCuUSSION

The mean age of the studied group was 47.39
years that is comparable with other studies in the
developing countries in which the age of hemodialysis
patients' age ranged between 32 — 42 years while the
age of our patients were much lower than that in the
developed world in which the hemodialysis patients' age
ranged between 52 to 63 years.®' Among the reasons
for this difference are the delay in detecting renal
disease and the failure to institute controlling and
preventive measures in patients with progressive renal
failure, both of which result in faster deterioration of renal
function and progression to ESRD. Late referrals lead to
a faster progression of co-morbid conditions, increase
the cost of therapy, and worsen overall patient survival
as mentioned in a study conducted by Kher!" that
studied the end stage renal disease in the developing
countries.

In our study, patients with interstitial lung
fibrosis were excluded because the thickened
interlobular septae characterizing fibrosis may not be
modified by the state of hydration or congestion.” We
also excluded the presence of lung malignancy and
mediastinal lesions to avoid their effect in development
of dyspnea or orthopnea in the studied patients and to



avoid the pulmonary congestion resulted from
pulmonary veins compression that may be encountered
in case of mediastinal lesions."*'™ We also excluded
obesity as large body habitus also degrades image
quality, making it difficult or impossible to obtain
adequate images for clinical interpretation. ™

In our patients three main underlying cause of
chronic kidney disease were found to be the
hypertension (28%) followed by chronic
glomerulonephritis (20%) and diabetes (16%) and this
quietly matches the result of a study conducted by
Barsoum et al, about burden of chronic kidney disease
in  North  Africa that showed hypertension,
glomerulonephritis and diabetes as the major underlying
cause of chronic kidney disease. "

In the present study hypertension was found in
80 % of our patients, which means that most of our
cases suffer from high risk of developing cardiovascular
complications.®"® Qur result is relatively comparable
with results found in several studies like that conducted
by Portolés et al,"?

In our study there was a significant reduction in
both of systolic supine blood pressure, Diastolic supine
blood pressure, the systolic standing blood pressure
and the diastolic standing blood pressure after dialysis
in comparison to predialysis values. The mean blood
pressure before dialysis for the whole group ranged
between 80-133.33 mmHg with a mean of
111.33+=15.25 mmHg while the mean blood pressure
after dialysis for the whole group ranged between 70-
116.67mmHg with a mean of 90.93 +=14.58 mmHg with
a significant change .The mean blood pressure
significantly reduced towards normal range and this
could be attributed to the underlying pathology of
hypertension found among our cohort to be volume
dependent. This matches a study conducted by Lazarus
et al,”®® who confirmed that removing excess salt and
water during maintenance hemodialysis normalizes BP
in at least 70% of their cases and attributed to that
extracellular volume expansion causes hypertension in
approximately 75% of patients with chronic renal failure
and therefore their cases were found to be responsive to
hemodialysis.

In the present study 68% of the whole group
were receiving calcium channel blockers as
antihypertensive drugs which means that calcium
channel blockers (CCBs) are widely used in this
category of hypertensive patients on maintenance
hemodialysis that matches a study conducted by
Kestenbaum et al,®" that showed that greater than half
of the ESRD were receiving calcium channel blockers
and a lower relative risk of mortality reported in patients
taking a calcium channel blocker. The use of any
calcium channel blockers was associated with a 21%
lower risk of all cause mortality and a 26% lower risk of
cardiovascular specific mortality.

The lung comets score before dialysis in our
study ranged between 7-136 with a mean of 54.72=+
28.47 while the lung comets score after dialysis for
whole patients ranged between 3-74 with a mean of
28.52+19.88 with a significant change (p=0.00). That
matches a study conducted by Noble et al.®

We also found a significant correlation between
lung comets score before dialysis and NYHA class of
dyspnea before dialysis and a highly significant
correlation between lung comets score after dialysis and
NYHA class of dyspnea after dialysis. This means that
the lung comets score is a more sensitive tool in
achieving dry weight rather than the clinical examination
only and it reflects the state of the hypervolemia,
especially in the extra vascular lung water (EVLW)
compartment, that is considered an important factor
related to the risk for the cardiac compromise.

Our results showed that 6 patients having
pulmonary congestion, as evidenced by presence of
mild lung comets in 5 patients out of them and
moderate degree of lung comets in one patient of them
after hemodialysis, however, they did not show any
clinical manifestations and they had no dyspnea with
their ordinary physical activity "NYHA class |" and this
demonstrates the sensitivity of the lung comets as a
marker for pulmonary congestion in asymptomatic
patients, therefore the lung comets could be the only
indicator for lung congestion in the preclinical phase in
hemodialysis patients. This result matches a study
conducted by Mallamaci et al.®

There was a significant positive correlation
between lung comets grade and IVCD before and after
dialysis and also between the lung comets score and
the IVCD. This reflects the reliability of the lung comets
score in assessment of the hydration state in relation to
the other reliable tool like IVCD. It could be used as an
easy tool for hydration state assessment in comparison
to IVCD which is somewhat difficult maneuver needing
professional skills. Our result matches a study
conducted by Basso et al.®?

In our study, there was a highly significant
positive correlation between absolute change of lung
comets after dialysis and body ultrafiltration volume
during dialysis and this matches with the study done by
Vitturi et al.®¥

In the present, we found that there was a
significant reduction in IVCD after dialysis but there was
no correlation between the ultrafiltration volume and the
IVCD absolute change or IVCD percentage change, in
contrast to the significant correlation found between the
lung comets absolute score change and the
ultrafiltration volume. This indicates the superiority of
ULCs over IVCD as a marker to ultrafiltration volume.

© 2016 Global Journals Inc. (US)
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V. CONCLUSION

Ultrasound lung comets score is highly
correlated with the clinical signs and symptoms and
even may precede the development of symptoms in
hemodialysis patients. Moreover, lung comets score is
highly correlated with ultrafiltration volume, thus, it could
be used as a good marker for achieving dry weight in
dialysis patients. Furthermore, ultrasound lung comets
score is more superior to IVCD in assessing the volume
status in hemodialysis patients and hence the target dry
weight for those patients.
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Table (I) : Demonstrates patients' lung comets grades before and after dialysis

Lung comets grade

Before dialysis

After dialysis

Frequency Percent

Frequency Percent

Mild

1 4

6 24

Moderate

2 8

9 36

Severe

22 88

10 40

Total

25

25 100 I

Table (Il) : Classification of the patients before and after dialysis according to presence or absence of dyspnea and
the grade of lung comets (mild, moderate, severe)

Before dialysis

After dialysis

Without

Parameter

Without dyspnea

With dyspnea

"NYHA class "

"NYHA class ILIILVI"

dyspnea
"NYHA class I

With dyspnea
"NYHA class ILIILVI"

Frequency

Percent

Frequency

Percent

Frequency

Percent

Frequency

Percent

Mild lung comets degree

1

4

20

1

4

Moderate or severe lung
comets degree

24

96

4

18

72

Total number

25

24

19

76

Table (Ill) : Correlation between dyspnea (assessed by NYHA classification) and lung comets score before and after

dialysis

Lung comets score before dialysis

Lung comets score after dialysis

0.418"

0.463"

Dyspnea before dialysis

0.037

0.020

0.496"

0.635~

Dyspnea after dialysis

Pearson Correlation (r)

0.012

0.001

*Correlation is significant < 0.05 level (2-tailed).
**Correlation is highly significant at < 0.01 level (2-tailed).

Table (IV) : Correlation between ultrasound lung comets score and ultrasound lung comets grade before and after
dialysis with clinical data

Parameters

ULCs
score
before
dialysis

ULCs
grade
before
dialysis

ULCs
grade
after
dialysis

ULs score

after
dialysis

ULCs
score
percentage
change

ULCs
score
Absolute
Change

Mean supine BP before dialysis

0.222

0.281

0.358

0.286

0.406*

-0.049

0.285

0.173

0.079

0.166

0.044

0.816

Mean Standing BP before dialysis

0.230

0.266

0.302

0.233

0.276

-0.144

0.270

0.198

0.142

0.262

0.181

0.491

Mean supine BP after dialysis

0.266

0.305

0.427*

0.307

0.390

-0.111

0.199

0.138

0.033

0.135

0.054

0.597

Mean standing BP after dialysis

0.319

0.356

0.363

0.286

0.204

0.257

0.120

0.080

0.075

0.165

0.327

0.215

Pulse before dialysis

0.606**

0.192

0.639**

0.682**

0.543**

-0.281

0.001

0.359

0.001

0.000

0.005

0.174

Pulse after dialysis

0.598**

0.225

0.719**

0.720**

0.698**

-0.206

0.002

0.281

0.000

0.000

0.000

0.323

Pulse percentage change

-0.071

0.042

0.053

0.002

0.209

2016 Globa

0.156
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RR before dialysis

RR after dialysis

RR percentage change

Pearson Correlation (r)

*Correlation is significant < 0.05 level (2-tailed).

2016

Year

**Correlation is highly significant at < 0.01 level (2-tailed).

Lung comets score

absolute change

Lung comets score
percentage change

Ultrafiltration volume

Table (V) : Correlations between changes of lung comets score (absolute change, percentage changes) and IVCD
changes (absolute change, percentage changes) and ultrafitration volume

(UF)

IVCD

0.228

-0.003

0.305

Absolute change

0.362

0.990

0.219

IVCD percentage

0.313

0.287

0.298

change

0.207

0.248

0.230

Ultrafiltration volume

0.564"

-0.012

1

(UF)

Pearson Correlation (r)

0.003

*Correlation is significant < 0.05 level (2-tailed).

**Correlation is highly significant at < 0.01 level (2-tailed).

0.955

Table (VI) . Correlation between ultrasound lung comets and inferior vena cava diameter

(B)

ULCs

score

before
dialysis

ULCs

score

After
dialysis

ULCs

grade

before
dialysis

ULCs
grade
after
dialysis

ULCs
score
percentage
change

ULCs
Score
absolute
change

IVCD before
dialysis

0.432

0.552

0.650"

0.688"

0.496°

-.0164

0.073

0.018

0.004

0.002

0.036

0.514

IVCD after
dialysis

0.359

0.557"

0.559°

0.652"

0.628™

-0.013

0.143

0.016

0.016

0.003

0.005

0.960

IVCD percentage
change

-0.152

0.007

-0.174

0.010

0.287

0.313

0.548

0.979

0.491

0.969

0.248

0.207

IVCD absolute change

-0.221

-0.169

-0.310-

-0.258

-0.003

0.228

0.378

Pearson Correlation (r)

0.503

*Correlation is significant < 0.05 level (2-tailed).
**Correlation is highly significant at < 0.01 level (2-tailed).
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0.210

0.302

0.990

0.362
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Copper (II) Oxide Nanoparticles Induce High
Toxicity in Human Neuronal Cell

Abudayyak Mahmoud ®, Guzel E. Elif ® & Ozhan Gul

Abstract- Copper (Il) oxide nanoparticles (CuO-NPs) are widely
used in industry, cosmetics and medicine. People have
increasingly been exposed to these active materials. Several
studies indicate that CuO-NPs could be taken up by different
organs and cause toxicities. However, there is still a lack of
data on the toxicological effects of CuO-NPs in neuronal
system. In the present study, the toxic potentials of CuO-NPs
were investigated in human SH-SY5Y neuroblastoma cells.
After assessment of their cellular uptake potential, cytotoxicity
by MTT and neutral red uptake (NRU) and genotoxicity by
comet assay were evaluated. Enzyme-Linked Immune Sorbent
Assays (ELISA) determination of malondialdehyde (MDA), 8-
hydroxy-deoxyguanosine (8-OHdG), protein carbonyl (PC),
and glutathione (GSH) levels for oxidative damage, and
Annexin V-FITC with propidium iodide (PI) for apoptosis were
used. In conclusion, CuO-NPs were found to accumulate in
the cells and induced significant cytotoxic and genotoxic, and
oxidative and apoptotic effects. CuO-NPs are hypothesized to
dangerously affect human health, especially neuronal system.
However, further studies should be done to elucidate their
toxic mechanism.

Keywords: copper oxide;, nanoparticle; neurotoxicity;
cellular uptake; genotoxicity; apoptosis.

[. INTRODUCTION

uO-NPs are widely used in gas sensors,

catalysts, high temperature conductors, solar

energy converters and antimicrobial agents
owing to their high temperature conductivity, electron
correlation effects, antimicrobial activity and special
physicochemical properties in various fields (Chang et
al., 2012; Huang et al., 2010). Indeed, as it is well
known, nanoparticles exist as contaminants in water, air
and food products as outputs of natural phenomena or
due to the high increase in the anthropogenic activity
(Ahamed et al., 2013; Elsaesser et al., 2011; Kim et al.,
2010). CuO-NPs caused changes in different organs like
lung, kidney, renal tubular, liver, spleen, gastrointestinal
tract and stomach tissue (Barceloux, 1999; Cho et al.,
2012; Lei et al., 2008; Manna et al., 2012). Acute death,
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abnormalities in the embryo and gill damage were
observed in Zebra fish exposed to CuO-NPs (Griffitt et
al., 2007; Yeo et al., 2009). The toxicity studies of CuO-
NPs have been focused more generally on the
pulmonary system and to a lesser extent on skin, breast,
intestine and liver (Ahamed et al., 2010; Akhtar et al.,
2012; An et al., 2012; Cuillel et al., 2014; Laha et al.,
2014; Piret et al., 2012; Siddiqui et al., 2013; Sun et al.,
2011; Wang et al., 2011). However, there are few reports
on the nervous system (An et al., 2012; Chen et al.,
2008; Perreault et al., 2012). Therefore, it was aimed to
evaluate the toxicity and possible mechanism of action
of CuO-NPs in neuroblastoma cells following their
cellular uptake potential.

[I. MATERIALS AND METHODS

Chemicals: Eagle’s minimum essential  medium
(EMEM), fetal bovine serum (FBS), phosphate buffered
saline (PBS, 10X), antibiotic solutions and ethylene
diamine tetraacetic acid (EDTA) were purchased from
Multicell Wisent (Quebec, Canada). Triton X-100 and
MTT(3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl-tetrazolium
bromide) were purchased from Biomatik (Ontario,
Canada). GSH, 8-OHdG, MDA and PC ELISA kits were
purchased from Yehua Biological Technology Co., Ltd.
(Shanghai, China). Annexin V-FITC apoptosis detection
kit with Pl and dye reagents for protein assay were
obtained from Exbio (Vestec, Czech Republic) and Bio-
rad (Munich, Germany), respectively. All other chemicals
were obtained from Merck (NJ, USA).

CuO-NPs were obtained from Sigma Chemical
Co. Ltd. (St. Louis, MO, USA). The CuO-NPs
suspensions in milli-Q water and cell culture medium
with 10% FBS, were measured by Transmission Electron
Microscopy (TEM) (Jem-2100 HR, Jeol, USA)
(Abudayyak et al. 2016; 2016a). The average diameter
was calculated by measuring over 100 particles in
random fields of TEM view.

Copper release into cell medium: Copper release from
CuO-NPs into the cell culture medium was determined
using the Inductively Coupled Plasma Mass
Spectrometry (ICP-MS) (Thermo Elemental X series 2,
USA) method (Abudayyak et al. 2016; 2016a). The
released amount of copper was analyzed by ICP-MS.
Cu content of the cell culture medium was also
measured.

Cell culture conditions: Human neuronal cell line (SH-
SY5Y) was obtained from the American Type Culture
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Collection (CRL-2266™, ATCC, VA, USA). The cells were
incubated in EMEM medium supplemented with FBS
10% and antibiotics at 5% CO,, 90% humidity and 37°C
for 24 h (60-80% confluence). Cell densities were in the
range from 1x 10° to 1x10" cells/mL for all assays
(Abudayyak et al. 2016; 2016a). Exposure occurred for
24 h.

Cellular uptake and morphology examinations: It was
evaluated by ICP-MS and TEM (Abudayyak et al. 2016;
2016a). The cells were washed several times with equal
volumes of PBS and cell culture medium with 10% FBS
and counted via Luna cell counter (Virginia, USA)
following exposure to two different concentrations of the
particle suspension (2.5 and 25 ug/mL). Ultra-thin
sections (50-60 nm) were cut by an ultra-microtome
(Reichert UM 3, Austria). Sections were analyzed and
photographed using a TEM (Jeol-1011, Tokyo, Japan)
with attached digital camera (Olympus-Veleta TEM
Camera, Tokyo, Japan).

Cytotoxicity assays. Cytotoxic activities of CuO-NPs on
SH-SY5Y cells were determined by MTT and NRU
assays based on different cellular mechanisms
(Abudayyak et al. 2016; 2016a; Repetto et al., 2008; Van
Meerloo et al., 2011). Optical density (OD) values were
read at 590 and 540 nm for MTT and NRU, respectively,
using a microplate spectrophotometer system (Epoch,
Germany). In every assay, unexposed cells were served
as a negative control. The inhibition of enzyme activity
was calculated as compared to a negative control. The
half-maximal inhibitory concentration (ICs) was then
expressed as the concentration of the sample causing a
50% inhibition of enzyme activity in cells. The CuO-NP
concentrations were 2.5-60 ug/mL in the cytotoxicity
assays.

Genotoxicity assay: Genotoxic activities of CuO-NPs
were determined by comet assay (Abudayyak et al.
2016; 2016a; Collins et al., 2004; Speit et al., 1999).
Hydrogen peroxide (H,O,) (100 uM) and PBS were used
as positive and negative controls, respectively. The
number of DNA breaks was scored under a fluorescent
microscope (Olympus BX53, Olympus, Tokyo, Japan) at
400X magnification using an automated image analysis
system (Comet Assay IV, Perceptive Instruments,
Suffolk, UK). DNA damage to individual cells was
expressed as a percentage of DNA in the comet tail (tail
intensity %). The CuO-NP concentrations were 5-50
ug/mL in the comet assay.

Oxidative damage assays: The oxidative damage
potentials of CuO-NPs were measured by human GSH,
MDA, 8-OHdG, or PC ELISA kits with different endpoints
according to the manufacturer’s instructions. The OD
value was read at 450 nm using a microplate
spectrophotometer system. In  every assay, the
unexposed cells served as a negative control. The
protein amount in 10° cells was measured according to
Bradford (1976). Results were expressed as umol, umol,
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ug, and ug per g protein for GSH, MDA, 8-OHdG, and
PC, respectively, using a standard calibration curve. The
CuO-NP concentrations were 5-25 ug/mL in the
oxidative damage assays.

Apoptosis assay: The cellular apoptosis or necrosis was
determined by Annexin V-FITC apoptosis detection kit
with Pl (Abudayyak et al. 2016; 2016a). In every assay,
the untreated cells served as a negative control. The
results were expressed as a percentage of the total cell
amount. The CuO-NP concentrations were 10-80 ug/mL
in the apoptosis assay.

Statistical analysis: The assays were done in triplicate
and repeated four times. Data were expressed as
meanztstandard deviation (SD). Significant differences
between untreated and treated cells were calculated by
one-way ANOVA Dunnett t-test using SPSS version 17.0
for Windows. p values of less than 0.05 were considered
significant.

I1I. RESULTS AND DISCUSSION

Particle size and distribution: According to the X-ray
diffraction results supplied by the manufacturer (Sigma
Chemical Co. Ltd., USA), the surface area of CuO-NPs
was 29 m?/g (Figure 1). The average size was observed
to be 34.9 nm with a narrow size distribution (ranging
from 16.7-64.2 nm) after suspending in water. When
suspending in the culture medium, the size of the
particles was found to be slightly agglomerated and/or
aggregated with 38.8 nm (ranging from 18.8-73.8 nm)
(Figure 2). The copper ion release of CuO-NPs was
evaluated in the cell culture medium. Although the
concentration was 3.1 =+ 0.322 ug/mL, which
represented 15.5% of the nanoparticles, in the CuO-NPs
cell culture suspension, there was no observed copper
ions in the cell culture medium. Based on that, the
observed toxicological endpoints and morphological
changes were mainly due to CuO-NPs.

Cellular uptake: ICP-MS revealed that the particles were
taken up by SH-SY5Y cells in the range of 0.390-0.917
ug/10° cells in  concentration dependent manner
following exposure to CuO-NPs at 5-25 pug/mL
concentrations (Table 1). Some researchers reported
iron oxide and two different types of titanium dioxide
nanoparticles to enter SH-SY5Y cells in concentration
dependent manner (Kilic et al., 2016; Valdiglesias et al.,
2013).

Cellular morphology by TEM: The particles were
observed in the cytoplasmic vacuoles. Mitochondria
were visible in few of the cells exposed to both 2.5 and
10 ug/mL CuO-NPs. Some cells exposed to 2.5 ug/mL
CuO-NPs revealed nuclear fragmentation. The electron-
lucent cytoplasmic vacuoles lead to complete disruption
of the cytoplasm in few of the cells (Figure 3).

Cytotoxicity: 1Cs, values of CuO-NPs were 25.49+2.06
and 7.27+0.843 ug/mL by MTT and NRU assay,



respectively. The reduction in cell viability was
concentration-dependent (Figure 4). The CuO-NPs
were found to cause cytotoxic effects to HaCaT
keratinocytes, BALB3T3 embryonic fibroblasts (Akhtar et
al., 2012; Kilic et al., 2016), HepG2 (Siddiqui et al., 2013;
Wang et al.,, 2011), A549 lung epithelial (Karlsson et al.,
2008; Wang et al 2012), HEp-2 airway epithelial (Wang
et al 2012), Caco-2 intestinal (Piret et al., 2012), cardiac
microvascular endothelial cells (Sun et al., 2011) and
primary culture of channel catfish hepatocytes (Wang et
al., 2011). Perreault et al. (2012) found mouse N2A
neuroblastoma cell viability decreased to 63% at 400
ug/mL for 24 h. Chen et al. (2008) reported CuO-NPs
showed the cytotoxic effect in SH-ST5Y neuroblastoma
and H4 neuroglioma cells were dose-dependent. It
caused a drop of 60 and 40% in live cell percentages in
SH-ST5Y and H4 cells, respectively, at 100 pM
concentration.

Genotoxicity: In positive controls (100 uM H,0O,), the tail
intensity was 21.43%. The results revealed that CuO-
NPs significantly induced DNA damage in all exposure
concentrations (2.57-7.09 fold) and generally in dose
dependent manner (p < 0.05). The highest tail intensity
was 24.09 observed at a concentration of (15 ug/mL).
The cell death was <50% in all concentrations (Figure
5). CuO-NPs induced genotoxic responses in A549
(Ahamed et al., 2010; Akhtar et al., 2016; Cronholm et
al., 2011; Wang et al, 2012) and BEAS-2B lung
epithelial cells (Cronholm et al., 2011). Perreault et al.
(2012) found CuO-NPs significantly induced DNA
damage in mouse N2A neuroblastoma cells at 12.5 ug/
mL. Researchers suggested CuO-NPs induced DNA
damage significantly correlated with reactive oxygen
species (ROS) (Akhtar et al., 2016). Also, it could be via
disruption of cell membrane integrity (Cronholm et al.,
2011). However, there was no study about genotoxicity
on SH-SY5Y cells.

Oxidative damage: The oxidative damage potential of
CuO-NPs was evaluated by measuring cellular levels of
GSH, MDA, 8-OHdG, and PC (Table 2). CuO-NPs
induced oxidative damage resulting in significant
decrease in the GSH levels (=<46.1%). Although an
increase on the levels of MDA (<1.33 fold) was
observed it was not significant. On the other hand, the
levels of PC and 8-OHdG protein and DNA oxidative
damage biomarkers did not change. In previous studies,
it was observed that CuO-NPs induced oxidative
damage in HaCaT keratinocytes (Alarifi et al., 2013),
BALB3T3 fibroblasts (Akhtar et al., 2012), Ab549,
(Ahamed et al., 2010; Akhtar et al., 2013; Karlsson et al.,
2008; Kim et al., 2010), HEp-2 (Fahmy and Cormier,
2009), and HepG2 cells (Piret et al., 2012; Siddiqui et
al., 2013). The reduction in cell viability observed could
be due to an increase in oxidative stress after CuO-NPs
exposure.

Apoptosis: Death in SH-SY5Y cells was significantly
induced by CuO-NPs, with a maximum percentage of
73.4 and 40.0% for apoptosis and necrosis,
respectively. According to our results, apoptosis was
seen to be the main pathway for cell death in the SH-
SY5Y cell line. At the highest exposure concentration (40
ug/mL), the apoptosis percentage was 79.2% of the
dead cells (Figure 6). The previous studies showed
CuO-NPs could induce apoptosis in the following cells:
MCF7 breast cancer (Laha et al., 2014), HepG2
(Siddiqui et al.,, 2013), and Caco-2 cells (Piret et al.,
2012). In rats, CuO-NPs induced apoptosis via
increased cleaved caspase-3 levels (An et al., 2012).
Siddiqui et al. (2013) observed CuO-NPs induced
apoptosis via a decrease in mitochondrial membrane
potential with a concomitant increase in the gene
expression ratio of Bax/Bcl2, up-regulation of p53
tumour suppressor and caspase-3 apoptotic genes.
Also, the researchers showed apoptosis could be
induced by reduction of BAD phosphorylation and an
increase in cleaved caspase-3 products (Laha et al.,
2014). An et al. (2012) indicated that the apoptosis and
cognitive impairment could be via increased cleaved
caspase-3 levels on hippocampal CA1 neuron in rats.

[V. CONCLUSION

Generally, the studies about Cu based
nanoparticles and CuO-NPs were focused on the
pulmonary system. However, very few researchers were
concerned about the possible toxicity over other
systems. In the present study, it was observed that
CuO-NPs taken up by the neuronal cells could produce
cytotoxic, genotoxic, and apoptotic effects, as well as
oxidative damage in the neuronal cells in vitro. Their
commercial and industrial applications should be
carefully evaluated because of their potential hazardous
effects on human health. Further in vivo studies are
needed to fully understand the toxicity mechanisms of
CuO-NPs.
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Figure 1 : The X-ray diffraction analysis of CuO-NPs.
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Figure 2 : The TEM images and size distributions of CuO-NPs after dissolution in water (a) and
cell culture medium (b).
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Figure 3 . TEM observations of SH-SY5Y cells after exposure to CuO-NPs. (a) cells exposed to CuO-NPs at 2.5
ug/mL; (b) cells exposed to CuO-NPs at 10 ug/mL; (c) unexposed cell (negative control).

Figure 4 : Effects of CuO-NPs on SH-SY5Y cell viability.
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Figure 5 : Evaluation of DNA damage potential of CuO-NPs in SH-SY5Y cells.
All experiments were done in triplicate and each assay was repeated four times.

The results were expressed as the mean cell death (%) compared to negative control (unexposed cell).
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Figure 6 : Evaluation of the apoptosis- and necrosis-inducing potential of CuO-NPs in SH-SY5Y cells.

All experiments were done in triplicate and each assay was repeated four times.

The results were presented as mean tail intensity (%) with = SD, NC and PC mean negative and positive

controls, respectively.
*p <0.05 were selected as the levels of significance by one-way ANOVA Dunnett t-test.
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All experiments were done in triplicate and each assay was repeated four times.
The results were presented as percentages of the total cell amount.

Table 1 : Evaluation of the cellular uptakes of CuO-NPs from SH-SY5Y cells.

Cu amount
(ng/10%cells)

Exposure concentration
(ug/mL/10° cells)

Negative control 0.0137+0.002
5 0.390+0.051
10 0.378+0.076
15 0.641+0.062
25 0.917+0.980

Cu content of the negative control (unexposed cell) was also measured. Every assay was repeated four times. The
results were expressed as mean + SD.

Table 2 : Evaluation of oxidative damage potentials of CuO-NPs in SH-SY5Y cells.

Global Journal of Medical Rescarch (B) Volume XVI

Exposure GSH MDA 8-OHdG PC
concentration (umol /g protein) (umol/g protein) (ug/g protein) (ug/g protein)
(ug/mL)
0 46.796+0.952 0.320+0.086 6.777+0.0988 0.916+0.019
5 30.514+1.319* 0.280+0.092 5.870+0.529 0.747+0.057
10 25.247+1.072* 0.350+0.064 6.287+0.418 0.807+0.120
15 32.160+1.491* 0.416=+0.108 6.576+0.246 0.866+0.109
25 34.884+1.220* 0.425+0.156 6.836+0.098 0.805+0.088

The protein amount calculated for 4x10° cells in every assay according to Bradford (1976).

The results were expressed as umol, umol, ug and ug per g protein for GSH, MDA, 8-OHdG and PC,

respectively, using standard calibration curve.
*p <0.05 were selected as the levels of significance.
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The Relation of Serum High-Sensitive C- Reactive
Protein to Serum Lipid Profile, Vitamin D and Other
Variables in a Group of Hypertensive Patients in
Erbil-Irag

Salam Naser Zangana

Abstract- Background and objectives. Hypertension is an
established risk factor for atherosclerosis. Elevated levels of
high-sensitive C-reactive protein (hs-CRP) were detected in
hypertensive patients. Recent studies suggest a link between
high-sensitive C-reactive protein (hs-CRP) and atherosclerosis
in hypertension. Growing evidence suggests that vitamin D
affects the cardiovascular system The objective of this study
was to assess the relationship of hs-CRP to lipid profile,
vitamin D and other variables in hypertensive patients in Erbil-
Iraq.

Subjects and Methods: This cross-sectional study was
conducted on two-hundred adults (130 hypertensives and 70
normotensives). The participants were classified into three
groups according to their BP measurements as normotensive
(group 1), stage | hypertension (group Il) and stage I
hypertension (group lll). Serum hs-CRP, lipid profile, vitamin D
levels, and other variables were evaluated in all studied
groups.

Resuits: Hs-CRP level was significantly higher in hypertensives
as compared to normotensives (P <0.001). The means of total
cholesterol (TC), triglyceride (TG) and low-density lipoprotein
(LDL) were significantly higher, while the mean of high-density
lipoprotein (HDL) was significantly lower in hypertensives than
in normotensives (P <0.001). The mean of vitamin D was
significantly lower in hypertensives than in normotensives
(P<0.001). Hs-CRP was positively correlated with TC, TG, and
LDL but inversely correlated with HDL and vitamin D.
Conclusions: Higher levels of hs-CRP were detected in
hypertensive patients than normotensives. The higher hs-CRP
levels were significantly correlated with higher grades of
hypertension. Hs-CRP was positively correlated with lipid
profile and inversely correlated with vitamin D .Increased levels
of hs-CRP in hypertension may suggest a role of inflammation
in hypertension. Hs-CRP estimation may be recommended in
evaluation of all hypertensive patients.

Keywords: Hs-CRP, hypertension, lipid profile, vitamin D.

[. INTRODUCTION

ypertension is an established major independent
risk factor for development of atherosclerosis

and multiple cardiovascular diseases worldwide.’
According to the 2006 Iragi national survey for chronic
disease risk factors, 40.4% of the Iragi adult populations

Author: M.B.Ch.B., D.M., C.ABM.S., F.I.C.M.S. Senior Lecturer,
Department of Medicine, College of Medicine, Hawler Medical
University, Erbil-Iraq. e-mail: dr_salam2003@yahoo.com

have elevated blood pressure.? Many recent studies
correlate between hypertension and inflammation.® New
proof indicates that vascular inflammation may have a
role in the initiation and /or development of
hypertension.* Several researchers have noticed higher
high-sensitive C-reactive protein (hs-CRP) levels in
patients with hypertension.® Vitamin D deficiency or
insufficiency is a common condition that affects up to
one-half of otherwise healthy middle aged to elderly
population.® Although vitamin D deficiency involves
mainly musculoskeletal system, growing evidence
suggests that vitamin D affects the cardiovascular
system also.”

High concentrations of CRP might reduce nitric

oxide production in endothelial cells, leading to
vasoconcentration and increase blood pressure.
Endothelial  dysfunction and inflammation  were

associated with arterial stiffness.® Hs-CRP ,an acute
phase reactant protein, is a proinflammatory
atherogenic marker which can be an early cardiac risk
predictor.® A hs-CRP test measures low levels of CRP
using laser nephelometry. The test gives a sensitivity
results down to 0.04mg/L. The American Heart
Association and U.S. Centers for Disease Control and
Prevention have defined risk groups as follows: low: hs-
CRP level under 1.0 mg/L, average: between 1.0 and
3.0 mg/L, and high: above 3.0 mg/L."%"

To date, and up to our knowledge, there was no
previous study done regarding the same subject in Erbil
city. The objective of this study was to assess the
correlation between hs-CRP levels to serum lipid profile
and other variables in a group of hypertensive patients
in Erbil city-Irag.

[I. PATIENTS AND METHODS

This cross-sectional study was conducted in
Rizgary teaching hospital between July 2015 and July
2016 A total of 200 participants (130 participants with
essential hypertension and additional 70 normotensives,
as control group) were enrolled in the study. According
to blood pressure (BP) measurements, The participants
were classified into three groups; Group | (normotensive
participants, SBP <120 mmHg, and /or DBP <80
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mmHg, n=70), group Il (stage 1 hypertension, SBP 140-
159 mmHg, and /or BDP 90-99 mmHg, n=67) and
group Il (stage 2 hypertension, SBP=160 mmHg, and
/or DBP= 100 mmHg, n= 63). All participants were
assessed by a detailed history, physical examination,
echocardiographic evaluation and other investigational
tools. Blood samples were drawn to measure the hs-
CRP, serum lipid profile and vitamin D level for each
participant.

The inclusion criteria were patients with
essential hypertension, age= 18 years and of both
genders.

The exclusion criteria  were patients with
secondary  hypertension  (diabetic  nephropathy,
polycystic kidney disease, renovascular hypertension),
Cushing syndrome, thyroid disease, chronic renal
failure, patients with primary hyperparathyroidism,
malabsorption, osteomalcia or osteoporosis, patients on
medications like anticonvulsants, glucocorticoids and
vitamin D supplements.

BMI (Body Mass Index, weight/height?) was
calculated according to a standard definition."

Based on recommendations of the Eighth
Report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood
Pressure (JNC 8)', hypertension was defined as systolic
blood pressure =140 mmhg and diastolic blood
pressure = 90 mmhg for adults aged 18 years and less
than 60 years, and systolic blood pressure = 150 or
diastolic = 90 in general population = 60 years. Blood
pressure measurements used in this study were taken
with a mercury sphygmomanometer. Measurements
were made to the nearest 2mmhg, in the sitting position
with the arm supported, and repeated after 5 minutes'
rest if the first recording is high. We will take 2
measurements at each visit.

Transthoracic echocardiographic examinations
were performed in the left lateral position. Standard M-
mode, 2-Dimensional and Doppler echocardiographies
were performed using (Brand GE Vivid E9 -2009)
echocardiography machine. LV end-diastolic diameter
(LVDd), LV end-systolic diameter(LVSd), left atrial (LA)
and all other diameters were measured according to
established standards of the American Society of
Echocardiography.' LV mass (LVM) were calculated
according to the Devereux formula ' : LVM=1.04[(LVDd
+ IVSth +PWT) 2 —(LVDd) ®]-13.6. Thereafter, LV mass
index(LVMI) was obtained by the following formula:
LVM/body surface area (g/m?)'®. In the presence of LVH,
the LVM exceeds 134 grams in men and 110 grams in
women per meter square body surface area (m? BSA).

Although a consensus regarding the optimal
level of serum 25(0OH) D has not yet been established ,
most experts define vitamin D deficiency as a 25(0OH) D
level of <20 ng/ml , vitamin D insufficiency as 21 to 29
ng/ml and the optimal concentration of 25(0OH) D is at
least 30 ng/ml."”

© 2016 Global Journals Inc. (US)

Estimation of serum lipid profile was done by
using automated biochemistry analyzer and according
to standard methods.'®

Pulse pressure (PP) is the difference between
the systolic and diastolic pressure readings (PP= SBP-
DBP). It is measured in millimeters of mercury (mmHg).
It represents the force that the heart generates each
time it contracts."

The mean arterial pressure (MAP) is a term
used to describe an average blood pressurein an
individual. It is defined as the average arterial pressure
during a single cardiac cycle." MAP=DBP+1/3 PP.

The data were collected by interviewing the
patients using a questionnaire designed by the
researchers. The questionnaire included information
about socio-demographic data (age, gender, marital
status,...), hypertension, risk factors like hyperlipidemia,
IHD, obesity, family history, others), and history of
smoking and alcoholism.

Ethical considerations: The study protocol was approved
by the ethics committee of the College of Medicine of
Hawler Medical University. This study was conducted by
using an informed verbal consent from the patients prior
to participation in the study. The purpose of the study
was carefully explained to each patient.

Statistical analysis of data: Data were analyzed using the
statistical package for social sciences (SPSS, version
19). Student’s t test for two independent samples was
used to compare means. Correlation coefficient (r) was
obtained to demonstrate the correlations between
variables. A ‘P’ value af 0.05 was considered as
statistically significant.

I11. RESULTS

The age and BMI were matched in all three
groups of the study (P =0.49 and 0.98, respectively). As
expected, SBP, DBP, PP and MAP values were
significantly higher in hypertensive groups as compared
to normotensive group (P<0.001, for each). Statistically
higher levels of TC, TG, LDL (P<0.001, for each) and
lower level of HDL (P<0.001) were found in
hypertensives than in normotensives. IVS, PW, LVM,
LVMI and RWT levels were significantly higher (P
<0.001, for each) in hypertensives as compared to
normotensives. We found also that the mean of vitamin
D level was significantly lower (7.61 ng/dl) and the mean
of hs-CRP level was significantly higher (2.75 mg/dl) in
hypertensives than normotensives (17.3 ng/dl and 0.74
mg/dl respectively) (P<0.001, for each), as shown in
Table 1.

In Table 2, which compares between the two
hypertensive groups and as expected, SBP , DBP , PP
and MAP values were significantly higher (P<0.001, for
each) in group lll as compared to group Il. There were
no differences in both groups regarding serum lipid
profile values (P=0.91, 0.87, 0.74 and 0.8 respectively),



the same applies to EF (P=0.85). IVS, PW, LVM, LVMI,
RWT and left atrium values were significantly higher in
group Il patients than in group Il patients. Group I
patients had significantly higher hs-CRP values (3.67
mg/dl) than group Il patients (1.83 mg/dl) (P<0.001).
Although the mean value of vitamin D was lower (6.9
ng/dl) in group Il patients than in group Il patients (8.32
ng/dl), but it was not statistically significant (P=0.5).
Hs-CRP correlated positively with SBP, DBP,
PP, MAP, TC, TG, LDL, LVM, LVMI, and correlated
negatively with HDL and vitamin D, as shown in Table 3.

IV. DISCUSSION

In the present study, hypertensive patients had
higher hs-CRP levels than normotensives. This indicates
that inflammation might be associated with
hypertension. This is compatible with other studies. Ki
Chul Sung et al® and Sesso et al”' found a positive
relation between increasing levels of hs-CRP and risk of
developing hypertension. But Bautista et al® in 2003
didn't find such association.

CRP has been reported to decrease nitric oxide
production® and  increases  endothelin-1 and
plasminogen activator inhibitor-1 activity in endothelial
cells®® to induce vasoconstriction, platelet activation,
and thrombosis. In addition, CRP has shown to up
regulate angiotensin receptor-1 and thus enhancing
angiotensin-Il activity and this leads to rise in blood
pressure.®

In our study, hypertensive patients had
abnormal lipid profile and that was evident by the
presence of high TC, TG and LDL levels and low HDL
level. This is compatible with other studies. Rasouli M et
al® found higher cholesterol and TG levels in
hypertension. In the Strong Heart Study (2006) %, an
abnormal lipid profile was found in hypertensive
American Indian population. Marco et al” found that
participants who were prehypertensives and later
developed hypertension had higher levels of TG and
lower HDL levels. All these data suggest that vascular
inflammation plays a role in pathophysiology of
hypertension and may exacerbate the pro-atherogenic
effects of hypertension.

In our study, elevated hs-CRP levels were
associated with high PP. This result is compatible with
Abramson et al® study which found such a positive
association. Recent studies emphasize the possibility
that arterial stiffening may precede the development of
hypertension. Arterial stiffening was associated with
many circulating inflammatory markers suggesting that
inflammation may play a role in arterial stiffness. If the
blood vessel becomes rigid in conditions such
as arteriosclerosis or atherosclerosis, the pulse pressure
would be very high. Some evidence suggests that pulse
pressure is a better predictor of clinical outcome than
the systolic or diastolic blood pressure alone. Several

studies have identified that high pulse pressure causes
more artery damage compared to high blood pressure
with normal pulse pressure.®® Recent work suggests that
a high pulse pressure is an important risk factor for heart
disease. A meta-analysis in 2000, which combined the
results of several studies of 8,000 elderly patients in all,
found that a 10 mm Hg increase in pulse pressure
increased the risk of major cardiovascular complications
and mortality by nearly 20%.°’

A positive association between high hs-CRP
level and high MAP was also found in the present study.
Many other studies found the same relationship.®

In the present study, hs-CRP was positively
related to LVM and LVMI, an echocardiographic marker
of left ventricular hypertrophy (LVH). This result is
compatible with other previous studies®, which found
that patients with different involved target organ had
different inflammatory degree, which hypertensive
patients with LVH had the highest hs-CRP levels.

Finally, in the present study, hs-CRP was
negatively related to vitamin D level. Although vitamin D
deficiency involves mainly musculoskeletal system,
growing evidence suggests that vitamin D affects the
cardiovascular system also. ” Recent clinical studies
showed that low levels of vitamin D are associated with
a higher prevalence of hypertension and LVH.* Elevated
hs-CRP and vitamin D deficiency are associated with
infammatory changes that have been associated with
cardiovascular events.*

V. CONCLUSIONS

Higher levels of hs-CRP were seen in
hypertensive patients than normotensives. The higher
hs-CRP levels were significantly correlated with higher
grades of hypertension. Hs-CRP was positively
correlated to lipid profile and inversely correlated to
vitamin D. Increased levels of hs-CRP in hypertension
implies a role of inflammation in hypertension. Hs-CRP
estimation may be recommended in evaluation of all
hypertensive patients.
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Table 1 : Comparison of baseline, biochemical and echocardiographic characteristics between hypertensives and
normotensive participants.

Variables Group | Group Il and Il P
Normotensive hypertensive
N=70 N=130
Mean | sD Mean SD
Age 49.9 9.3 52.24 9.15 0.49
BMI 26.77 6.8 27.60 7 0.98
SBP 118 8.8 157.26 7.39 <0.001
DBP 78 4.7 95.49 4.2 <0.001
PP 40 4.1 61.77 2.3 <0.001
MAP 91.3 5.6 116.04 4.1 <0.001
Cholesterol 1451 29.3 200.83 19.5 <0.001
TG 99.75 32 180.29 19.3 <0.001
LDL 71.52 17.9 113.56 20.1 <0.001
HDL 41.5 4.6 37.05 3.6 <0.001
EF 61.7 3.6 62.1 3.7 0.58
VS 8.25 05 12.46 0.7 <0.001
PW 7.86 0.3 11.86 0.6 <0.001
Left atrium 2512 1.25 33.17 2.1 <0.001
LVM 102 9.18 223.79 15.6 <0.001
LVMI 60.66 5.3 121.14 7.5 <0.001
RWT 0.38 0.01 0.50 0.03 <0.001
Vit D 17.3 7.4 7.61 5.6 <0.001
Hs-CRP 0.74 0.8 2.75 1.5 <0.001
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Table 2 : Comparison of baseline, biochemical and echocardiographic characteristics between two hypertensive

groups.
Variables Hypertensive group (Il and III) p
N=130
Stage | Stage Il
Group Il (n=67) Group lll (n=63)
Mean SD Mean SD
Age 51.74 8.4 52.75 9.9 0.89
BMI 27.40 9 27.80 5 0.57
SBP 142.92 8.29 171.6 6.5 <0.001
DBP 90.22 2.8 100.75 5.6 <0.001
o Cholesterol 199.44 20.5 202.22 18.6 0.91
= TG 179.78 19.1 180.8 29.5 0.87
= LDL 111.52 19.2 115.61 21.1 0.74
,: HDL 36.6 1.8 375 6.1 0.8
PP 52.7 35 70.85 1.1 <000.1
MAP 107.2 3 124 5.3 <000.1
EF 62.4 35 61.8 3.9 0.85
VS 11.65 0.6 13.28 0.9 <0.001
PW 11.07 05 12.66 0.7 <0.001
Left atrium 32.20 2 34.15 2.2 0.066
LVM 203.89 11.2 242,69 20.4 <0.001
LVMI 111.35 6.1 130.93 9.4 <0.001
RWT 0.47 0.02 0.54 0.04 0.001
VitD 8.32 7.22 6.9 6.5 0.5
Hs-CRP 1.83 11 3.67 2.1 <0.001

Table 3 : Correlation of hs-CRP with serum lipid profile and other variables in hypertensive patients.

Variables r value P value
SBP 0.75 <0.001
DBP 0.68 <0.001
- PP 0.7 <0.001
- MAP 0.72 <0.001
Cholesterol 0.63 <0.001
TG 0.32 0.001
LDL 0.6 <0.001
HDL -0.35 0.001
LVM 0.58 <0.001
LVMI 0.58 <0.001
Vit D -0.32 0.044
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Endocrine Disruptors in Endometriosis

Mariana Antunes Ribeiro * & Wellerson Rodrigo Scarano °

Abstract- Endometriosis is an estrogen-dependent disease,
which involves the growth of endometrial tissue outside the
uterine cavity, commonly in the pelvic region. The etiology of
the disease is unclear, but multiple factors may contribute to
its prognosis. Toxicological studies indicate that many
chemicals are able to interfere with endocrine homeostasis,
called endocrine disrupting chemicals (EDC) like Bisphenol A,
Phtalate, Polychlorinated Biphenyls and Dioxins. As well
documented, endometriosis is an estrogen-dependent
disease; therefore, environmental toxicants that either mimic
estrogen or enhance estrogenic exposure in the endometrium
are thought to increase the risk of endometriosis. The purpose
of this mini-review is to provide an overview of epidemiological
studies, which have evaluated the relationship between
endometriosis and exposure to endocrine disruptors.
Keywords: endometriosis, endocrine disruptors, infertility,
bisphenol-A, phthalate, PCBs, TCDD.

. ENDOMETRIOSIS

= ndometriosis is an estrogen-dependent disease
=== defined as the growth of endometrial glands and
— Stroma at extra-uterine sites. Reports on the
incidence of endometriosis vary widely, from
approximately 10% of reproductive-aged women
(Barbieri 1990) up to 30% of women with chronic pelvic
pain (Howard 1993). These reports may underestimate
the true prevalence of this disease, which may approach
45% of women in their reproductive years(Rawson
1991). Although retrograde menstruation occurs in 70-
80% of women of reproductive age, not all develop
endometriosis (Halme et al. 1984). Therefore, other
factors must play a role in the pathogenesis of
endometriosis, like genetic background, malfunctioning
inflammatory/immunological mechanisms and
potentially environmental factors (Bischoff & Leigh
2004).

Endometriosis is intimately associated with
steroid metabolism and associated pathways,
corresponding to the dominant roles estrogen receptors
(ESRs) and progesterone receptors (PGRs) play in
uterine biology. Both human and animal model studies
show endometriosis is estrogen (E2) dependent and is
regulated through the ESRs alpha and beta (ESR7 and
ESR2) (Burns et al. 2012; Han et al. 2015; Zhao et al.
2015). Toxicological studies indicate that many
chemicals are able to interfere with endocrine
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homeostasis, called endocrine disrupting chemicals
(EDC), may directly or indirectly impair female
reproduction (Mantovani 2006). The definition of
endocrine disruptor by European Union is an exogenous
substance able to mime the hormones that can interfere
with the production, release, transportation, metabolism,
link, action or elimination of natural hormones, which are
responsible of maintenance of homeostasis and
regulation on development processes (Caserta et al.
2008). The main targets EDC are bisphenol A (BPA), di-
(2-ethylhexyl) phthalate (DEHP), mono-ethyl-hexyl
phthalate (MEHP) and polyhalogenated aromatic
hydrocarbons that consists of dioxins, mainly, 2,3,7,8-
Tetrachlorodibenzo-p-dioxin (TCDD) and  poly-
chlorinated biphenyls (PCB). Recently, they have gained
special attention as emerged chemicals because of their
persistence in the environment, potential for
bioaccumulation and toxicity. Nuclear receptors
pathways are the main cellular targets of the EDC under
study, thus they are considered meaningful biomarkers
of effective dose. The panel of nuclear receptors
includes estrogen receptor alpha (ERa) and beta (ERB),
androgen receptor (AR) and aryl hydrocarbon receptor
(AhRY), it of these act in different pathways (Caserta et al.
2013).

As well documented, endometriosis is an
estrogen-dependent disease; therefore, environmental
toxicants that either mimic estrogen or enhance
estrogenic exposure in the endometrium are thought to
increase the risk of endometriosis. Therefore, this article
aims to review the main endocrine disrupters that may
be involved with endometriosis.

II. BISPHENOL A (BPA)

BPA is a compound used in the production of
polycarbonate plastics and epoxy resins. Given its
similarity to endogenous estrogen, BPA has the ability to
interact with estrogen receptors and stimulate estrogen
production and also alter gonadotrophin  hormone
secretion (Buck Louis et al. 2013). Cobellis and co-
workers correlated BPA and endometriosis (Cobellis et
al. 2009). In this study, they found detectable BPA
serum levels in more than half of patients with
endometriosis, whereas it was absent in women without
the disease. This data is still controversial once other
studies could not observe a relation between BPA and
endometriosis (Buck Louis et al. 2013; Itoh et al. 2007).
More studies should be performed once it was reported
that BPA causes subfertility in male rats that neonatally
exposed to 2.4 ug of the compound per day for five
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days, by subcutaneous injection. This subfertility is
manifested as embryo resorption, also known as post-
implantation loss. In these resorbed embryos, the
expression levels of three types of DNA methyl-
transferases involved in CpG methylation were
significantly decreased compared to viable embryos of
neonatally BPA exposed males or control embryos. The
authors suggested that BPA might have altered the
epigenome. As suggested by Guo (2009), there is
accumulating evidence supporting a concept that
endometriosis is an epigenetic disease, therefore further
studies should be performed to demonstrate the
correlation between the epigenetics changes and BPA
in endometriosis.

I1I. PHTHALATES

Phthalates are chemicals used in numerous
industrial and consumer products and also exhibit
endocrine disruptive properties or to mimic or alter
endogenous hormone activity. Adult human exposure to
phthalates is primarily through ingestion  of
contaminated food from food processing machines and
packaging materials and dermal application of personal
care and cosmetic products. Exposure is also possible
through inhalation of indoor air contaminated from
building materials, and parenteral exposure through
medical equipment such as IV tubing and blood bags
(Upson et al. 2013). Di-(2-ethylhexyl) phthalate (DEHP)
is the most commonly used chemical additive to provide
flexibility to polyvinylchloride and in humans, it is likely
that the stomach acid lipases hydrolyze DEHP into
mono-(2-ethylhexyl) phthalate (MEHP))(Albert & Jégou
2013). This compound is metabolized quickly and
excreted in urine without evidence of accumulation
within the body. Phthalates produce antiandrogenic
effects largely through the reduction in testosterone
production and, possibly, reduced estrogen production
at high doses (Buck Louis et al. 2013). Results of
investigations into the pathophysiology of endometriosis
have suggested that disease onset and progression
involve steroid-related mechanisms, including hormone-
related changes of the endometrium and peritoneal
cavity, excess estrogen production by ectopic
endometriotic lesions, and alterations in ovarian
steroidogenesis. Thus, it is plausible that endocrine-
disrupting chemicals such as phthalates may affect
endometriosis risk(Ulukus et al. 2006).

The in utero and neonatal exposure to low
doses of bisphenol A (BPA) and/or phthalates
(DEHP/MEHP and BBP/DBP/MBP) may cause DNA
hypermethylation/hypomethylation at CpG islands near

gene promoter regions, histone  modifications
(acetylation, methylation, phosphorylation, ubiquity-
nation, sumoylation and ADP ribosylation), and

expression of non-coding RNAs, including micro RNAs.
These epigenetic marks can induce up/down alterations
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in gene expression that may persist throughout a lifetime
(Singh & Li 2012).

Iv. PCBS anD TCDD

The main group of environmental pollutants that
have been proposed to play a role in the pathogenesis
of endometriosis includes polyhalogenated aromatic
hydrocarbons, a class of widespread environmental
contaminants consisting of polychlorinated dibenzo-p-
dioxins (PCDD), dibenzofurans and 12 polychlorinated
biphenyls (PCB) (Schecter et al. 20086).

Dioxins are byproducts of industrial processes
such as bleaching of paper pulp and the manufacture of
certain pesticides and incineration of plastic and
medical waste (Foster et al. 2010). Dioxins are lipophilic
substances that resist biological and environmental
degradation, remaining in the environment. Studies in
animals have shown that 2,3,7,8-tetrachlorodibenzo-p-
dioxin (TCDD) is considered the environmental
contaminant, within dioxin group, with the greatest
toxicity and thus is also significant to human health
(Schecter et al. 2006).

Seventy-five dioxin congeners and 135 furan
congeners comprise the complex mixture of dioxins,
7:10 congeners which are respectively capable of
binding to and activating the aryl hydrocarbon receptor
(AhR) (Van den Berg et al. 2006). This binding induces
the proliferation, differentiation and apoptosis, although
the mechanism for this stimulation is not completely
understood (Kogevinas 2001). Of the 209 congeners of
polychlorinated biphenyls (PCBs), twelve have the
potential to activate the AhR (Van den Berg et al. 2006).
In normal physiological conditions, AhR resides in an
inactive state in the cytoplasm. After association with
TCDD, the AhR is activated by a change in conformation
and translocates to the nucleus where it forms a
heterodimer with  ARNT (Aryl hydrocarbon receptor
nuclear translocator). The heterodimer binds to the XRE
(Xenobiotic Response Element) and alters the
expression of genes controlled by the enhancer XRES.
XRES, with the conserved sequences " GCGTG " are
found in the promoter regions of various genes involved
in the metabolism of xenobiotics, including CYP1A1
(Cytochrome P450 Family, subfamily a polypeptide 1a -
1), CYP1A2 (Cytochrome P450 Family, 1, subfamily a
polypeptide -2) CYP1B1 (Cytochrome P450 family,
subfamily B, polypeptide 1 -1) and NAD(P)H quinone
Oxidoreductase (Mimura & Fuijii-Kuriyama 2003). In
addition to the expression of various genes to CYP
connection with TCDD because several toxicological
effects such as teratogenesis, tumor promotion and
immunosuppression (Shimizu et al. 2000).

Furthermore, it is reported that, in somatic cells,
the gene expression of DNA methyltransferase 1
(Dnmt1) is controlled by the transcription factor Sp1
(Bigey et al. 2000) and the promoter region Dnmt 3B



also contains an Sp1 binding site (Ishida et al. 2003).
The Sp1 is important for a number of physiological
processes, including angiogenesis, cell cycle
progression, inflammation and senescence (Chang &
Hung 2012). Taking into account the involvement of Sp1
with DNMTs, the change of the activity of Sp1 may affect
the level of expression of DNA methyltransferases and
their activity. Lee et al (Lee et al. 2011) showed that
exposure to TCDD causes Sp1 phosphorylation. Based
on this evidence, the phosphorylated Sp1 would bind to
receptors of DNMTs, thereby increasing its activity.
Thus, changes in methylation status in the promoter
region of some genes can cause alterations in gene
expression and  consequently  contribute  to
endometriosis development.

Dioxins have also been postulated to stimulate
the development of endometriosis via their immune-
suppressive effects and their interference with the
estrogensignaling pathway. The immunosuppressive
effect of high doses of dioxins is well documented(Oh et
al. 2005). Firstly, dioxin exposure may lead to inhibition
of leukocyte phagocytic function, which is possibly
important in the prevention of endometriosis by the
elimination of menstrual debris (Levin et al. 2005).
Additionally, dioxins can decrease immunological
memory induce apoptosis in both T cells and B cells),
inhibit T-lymphocyte function and decrease natural killer
cell activity in plasma and peritoneal fluid (Puebla-
Osorio et al. 2004; Ahmed et al. 2005). Furthermore,
dioxin may stimulate the activity of peritoneal fluid
macrophages and their local production of pro-
angiogenic factors, cytokines (e.g. interleukin-1) and
growth factors. The combined effect of immune
dysfunction and peritoneal inflammation could favor the
development of endometriosis. Furthermore, cellular
changes or genetic predisposition may predestine an
individual to the immunological modulation caused by
dioxin exposure (Simsa et al. 2010).

Local estrogen production can be increased
following dioxin exposure and facilitate development of
endometriotic lesions by elevating mRNA expression of
aromatase, the key catalytic enzyme in estrogen
synthesis (Attar & Bulun 2006). Dioxins and PCB are
known to interfere with estrogen concentrations. Both
agonistic and antagonistic effects have been ascribed to
dioxins and PCB by direct interference with the estrogen
receptor or by the interaction between the activated ary!l
hydrocarbon receptor (AHR)/aryl hydrocarbon receptor
nuclear translocator heterodimer and the estrogen
receptor a and b, leading to estrogen-dependent gene
activation (Mimura & Fuijii-Kuriyama 2003).

V. CONCLUSION

Developing a better understanding the basic
mechanisms that may allow environmental toxicants to
promote endometriosis, will enable us to develop better

strategies to reduce the potential toxic impact of these
compounds to the future generation.
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Prevalence of Health Related Disability among
Community Dwelling Urban Elderly from Middle
Socio-Economic Strata in Serampore

Partha Talukdar

Abstract- The present study has been conducted in
Serampore, West Bengal. The health of geriatric population is
a present as well as future concern. This poses mounting
pressures on various socio-economic fronts of the state,
including pension outlays, health care expenditures, saving
levels etc. This makes it necessary to look into the various
aspects of their problems: Health, social rejection, economic,
psychological and other allied aspects. In the traditional joint
families, infirmities were taken care of by the individuals,
immediate circle of relations and family members. Older
people enjoyed a sense of honour and authority and had the
responsibility in decision-making. However, in recent times, as
a result of changing circumstances due to demographic
transition, rapid pace of industrialization and urbanization,
disintegration of joint family structures into unitary ones, the
older people become more vulnerable to physical disabilities
as a result of different morbidities and poor health seeking
behaviour. This study will prove to be useful for the planners
and policy makers in Government and private organizations
and will help in enhancing the understanding of the problems
of elderly people in the state.

Keywords: morbidity, elderly population, ageing, physical
disabilities.

[. INTRODUCTION

he phenomenon of population ageing is becoming
a major concern for the policy makers all over the

world during the last two decades. Ageing of
population is affected due to downward trends in fertility
and mortality i.e. due to low birth rates with long life
expectancies. Life expectancy at birth is projected to
continue to rise in the coming years all over the world.
The aged population has specific health problems that
are basically different from those of adults or young
persons. Most diseases in the aged are chronic in
nature-cardiovascular,  arthritis,  stroke, cataract,
deafness, chronic infections, cancer. Disease process is
usually multiple. Availability and utilization of health
services is an important determinant of the health status
of population. The needs for health services tend to vary
directly with the age of the individuals. The older the one
gets, the more health care he needs. Although the aged
people face multiple health problems, even then, they
do not consider seeking medical aid and as a result,
many conditions remain unreported and untreated till

Author: Assistant Professor, Department of Botany, Serampore College,
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they become complicated. This emphasizes the need
for strengthening of health care system for elderly
population. According to Paul Wallace, all individuals
should be prepared to face later years in life within their
own limitation gloriously. Chhattisgarh is moving fast
towards an 'aged society’, with the aged population
constituting 7.2 percent (India 8 percent) and in another
10 years, percentage of elderly is projected to be 10
percent. Though a large number of studies on various
factors influencing the aged are available in western
countries, not much data have been generated as
applicable to the Indian scenario. Urban areas are
expected to grow at higher rate as compared to non-
urban. Consistent with these changes; there were health
institutions both demographically and epidemiologically,
hence associated with the changes in prevalence of
chronic illnesses.

[I. MATERIAL AND METHODS

Serampore is an important city of Hooghly
district, state of West Bengal, India. At the time of 2011
census, the population within the Municipal area of
Serampore was 181,842.Study was conducted in
randomly selected 32 areas distributed in Serampore
city including Urban and Slum areas. List of zones and
wards including Slum and Urban areas were obtained
from Municipality of Serampore. From eight zones of
Serampore city by simple random technique, four zones
were selected. Out of the four zones, four wards were
selected by simple random technique. From each ward,
one slum area and one urban area were included in the
study using simple random technique. A total of 32
areas were included in this study. Door to door survey
was conducted. From each area, 20 elderly were
included in study.

Sampling method: Multi stage simple random sampling
technique.

Sample size: 640
Sample size was calculated by using statistical
formula, n= Z2 I-a/2 P (I-P)/d

P = Morbidity Problems (50%),
d= Absolute Precision (4%), Confidence level= 95%

As there was no baseline study in Serampore,
therefore it was not possible to estimate 'P', so a figure
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of 0.5(50%) was used. This is the 'safest' choice for the
population proportion, since the sample size required is
largest when P = 0.5(50%) [128].

A total of 600 figures come using statistical
formula. For making uniformity, 20 subjects from each of
32 areas were selected that comes 640. Therefore, a
total 640 subjects were included in the study.

[11. OBJECTIVES OF THE STUDY

1) To study morbidity pattern in elderly population of
Serampore city.

2) To determine the pattern of morbidity in elderly
population of Serampore city.

3) To study the health-care seeking behaviour of
elderly population.

4) To make suitable recommendations on the basis of
the study.

IV. OBSERVATIONS AND DISCUSSION

Table 1 : Sex wise distribution of level of cognition among studied elderly

Level of cognition Male Female Total
No % No % No %
Normal 89 47.34 99 52.65 188 | 29.37
Some degree of mental confusion | 155 37.25 261 62.74 416 65
Severe confusion 23 63.88 13 36.11 36 5.62
Total 267 41.71 373 58.28 640 100

Chi-square = 13.123 (df = 2, p < 0.001)

Above table shows statistically significant
relation between level of cognition and sex of study
population. Cognition was normal in 29.37% elderly
whereas 65% had some degree of mental confusion,
5.62% had severe confusion. Severe confusion was more
among males(63.88%) than females (36.11%).In another

study by Srinivasan Krishnamachari et al (2010), reported
that cognitive impairment was shown to be positively
associated with disability and was independent of age,
gender and co-morbid medical condition. Present study
shows sex differentiation among cognitive impairment.
More males were severely confused than females.

Table 2 : Association of Morbidity with Socio-economic status in elderly population

SES Morbid Healthy Total
No % No % No %
Class | 68 (94.44) 4 (5.55) 72 11.25
Class Il 158 (91.32) 15 (8.67) 173 27.03
Class IIl 120 (95.23) 6 (4.76) 126 19.68
Class IV 229 (98.28) 4 (1.71) 233 36.40
Class V 35 (97.22) (2.77) 36 5.62
Total 610 (95.31) 30 (4.68) 640 100
Chi-square = 11.162 (df = 4, p = 0.024)
Above Table-2 shows that there is statistically (94.44%) and Class Il (91.32%).In present study,

significant association between morbidity and socio-
economic status. Maximum morbidity(37.54%) was
observed in Class IV Socioeconomic status(98.28%)
followed by Class V (97.22%), Class Il (95.23%), Class |

maximum morbidity was in Class IV and V Socio-
economic group and all belonged to slum areas and were
vulnerable group related to both environmental factors
and literacy status.

Table 3 : Age and sex wise distribution of illnesses in elderly

Age No examined Persons ill Number of illness Total Mean no of
aroups in vrs illnesses illnesses
Male Female
60-74 523 495(94.64) 652 1303 1955 3.94
75-84 114 112(98.24) 261 226 487 4.34
>85 03 3(100) 0 19 19 6.33
Total 640 610(95.31) 913 1548 2461 4.03
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Above Table-3 shows that, out of 640 elderly
included in the study, 610 (95.31%) were found to have
one or more illnesses at the time of examination. There
was 2461 illnesses in 610 persons, 913 in males and
1548 in females. Mean number of illness was 4.03. In
males, 3.78 whereas in females, mean number of illness
was 4.19. There was positive association between mean
number of iliness and advancement of age. Mean illness
for young old was 3.94, for old was 4.34 and for very old
was 6.33.

Prevalence of illness was 100% among very old,
98.24% among old and 94.64% among young old.
Similar findings were observed in another study done by
M Jamal et al (1977), observed that 88.66% in their study
were found to be ill;86.67% males and 90.78% females.
lliness was observed more frequently in older age group;
79.36% in young old to 100% in very old. Raj and
Prasad (1970) observed that the brunt of illnesses fell on
the persons who were 80 years and over.

Table 4 : Age wise distribution of total illnesses in study area

Age group Slum Urban Total
No % % No %
60-74 950 (75.15) 1005 (83.95) 1955 (79.43)
75-84 295 (23.33) 192 (16.04) 487 (19.78)
>85 19 (1.50) 0 19 (0.77)
Total 1264 (51.36) 1197 (48.63) 2461 (100)

Chi-square = 40.538 (df = 2, p < 0.0001)

Above Table-4 shows statistically significant
relation between age and illness of slum and urban
elderly. Overall total illness was more in young old
(79.43%), followed by old (19.78%) and very old (0.77%);
but the mean was increasing with advancement of age. In
urban areas, 83.95% of illnesses lying in young old

whereas in slum areas, 75.15% illnesses were in young
old. Young old in urban areas were more overweight
and obese and physically less active, whereas young old
in slum areas were more active and were heavy activity
performer. In old and very old, illnesses were more in
slum than urban dwellers.

Table 5 : Age sex wise distribution of spells of iliness in morbid elderly (n=610)

Age groups inyears Persons ill Spells of ilinesses
Male Female Male Mean Spells Female Mean Spells
60-74 176 319 773 4.39 1526 4.78
75-84 65 47 293 4.50 262 557
>85 0 3 0 0 22 7.33
Total 241 369 1066 4.42 1810 4.90

Chi-square = 83.484 (df = 2, p < 0.0001)

Above Table-5 shows statistically significant
relation between mean of spells of illness and age. In
both sexes, mean spell was increasing with

advancement of age. In males, mean was more (4.42) in
comparison to females (4.90).

Table 6 : Distribution of elderly as per subjective perception of health status

Perceived Health status

Number of elderly

Percentage (%)

Well 174 27.18
M 466 72.81
Total 640 100

Table-6 shows that 72.81% population perceived themselves ill, whereas 27.18% perceived well.

Table 7 . Sex wise distribution of subjective perception of health status in elderly

Health status Male Female Total
Well 85(31.85%) 89(23.86%) 174(27.18%)
M 182(68.16%) 284(76.13%) 466(72.81%)
Total 267 373 640(100%)

Chi-square = 4.999 (df = 1, p = 0.025).
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Above
perceived themselves ill.

table shows

that72.81%
QOut of the total

population
female

population, 76.13% and out of the total male population,
68.16% perceived themselves ill.

Table 8 : Age wise Health seeking practice of elderly (n=466)

Age group (years) Treatment taken Treatment not taken Total
60-74 361(97.30%) 10(2.69%) 371
75-84 92(100%) 0 92
>85 3(100%) 0 3
Total 456(97.85%) 10(2.14%) 466

Chi- square 2.617 (df 2, p = 0.270).

Above table shows that 97.85% of the elderly
were observed to be receiving treatment where as
2.14% were not receiving treatment. With advancement of

age, health care seeking was increased from 97.30% in
young old to 100% in very old.

Table 9 : Sex wise Health seeking practice of elderly (n=466)

Sex Treatment taken Treatment not taken Total
Male 180(98.90% 2(1.09%) 182
Female 276(97.18%) 8(2.81%) 284
Total 456(97.85%) 10(2.14%) 466

Chi-square 1.559 (df=1, p = 0.211).

Above table shows that, out of total 466 elderly
who perceived themselves ill, 97.85% were taking
treatment whereas 2.14% did not take any treatment.

Among males who perceived themselves ill, 98.90% had
taken treatment whereas among females 97.18% had
taken treatment.

Table 10 : Health seeking as per agency of treatment in Urban and Slum elderly

Area Government Private Quacks Others Total
Urban 72(29.26%) 127(51.62%) 38(15.44%) 9(3.65%) 246(53.94%)
Slum 55(26.19%) 35(16.66%) 82(39.04%) 38(18.09%) 210(46.05%)
Total 127(27.85%) 162(35.52%) 120(26.31%) 47(10.30%) 456(100%)
Chi-square = 86.24 (df = 3, p= 0.000).
Above Table-10 shows that, out of total 466 ~maximum were utilizing private facility (51.62%),

elderly who perceived themselves ill, 456 elderly were
taking treatment. Out of 456 elderly who were taking
treatment, 53.94% were residing in urban areas whereas
46.05% were residing in slum areas. Out of various
agencies, maximum were utilizing private facility (35.52%)
followed by Government agency (27.85%), quacks
(26.31%) and 10.30% from other source. In urban elderly,

followed by Government (29.26%), quacks (15.44%) and
others (3.65%). Among slum dwellers, maximum elderly
went to quacks (39.04%) followed by Government facility
(26.19%), others (18.09%) and private facility
(16.66%).This may be due low socio-economic status of
slum elderly and high socio-economic status among
urban dwellers.

Table 11 : Distribution of reasons for not utilizing Government facility

Reasons Persons | Percentage (%)
Health centre too far 16 4.86
Facility available but lack of faith 4 1.21

Long waiting time 147 44.68

Due to misconduct of staff 110 33.43
Others* 52 15.80

Total 329 100

*QOthers included OPD time not suitable.

Present study shows that, out of total 456 elderly
seeking treatment from different agencies, only 127
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elderly were taking treatment from Government facility ;
rest 329 were not utilizing Government facility. Above



table shows that most common reasons for not utilizing
Government facility were long waiting time (44.68%), due
to misconduct of staff (33.43%) and others. Others

included not suitable OPD time. The least common
reasons were too far health centre (4.86%), lack of faith
(1.21%).

Table 12 : Distribution of reasons for not utilizing Government facility in Urban and Slumelderly

Reasons Urban Slum Total
No % No % No %
Health centre too far 1 0.57 15 9.67 16 4.86
Facility available but lack of faith 3 1.72 1 0.64 4 1.21
Long waiting time 95 54.59 52 33.54 147 44.68
Due to misconduct of staff 23 13.21 87 56.12 110 33.43
Others* 52 29.88 0 0 52 15.80
Total 174 100 155 100 329 100

Chi-square = 114.34 (df=4,p = 0.000)

Table-12 shows that total 329 elderly were not
utilizing Government facility, out of which 174 belonged
tourban areas and 155 belonged to slum areas. Most
common reasons for not utilizing government facility
were long waiting time in 44.68%, Misconduct of staff
33.43% and others 15.80%. Least common reasons were

I 29
(1.21%).Common reasons for not utilizihg Government .

facility among urban elderly were long waiting time in
54.59%, misconduct of staff 13.21%; whereas in slum
elderly, misconduct of staff was the major reason in
56.12% for not seeking care from Government facility,
followed by long waiting time (33.54%).

too far health centre (4.86%) and lack of faith
Table 13 : Health seeking as per system of medicine (n=456)
Age group (years) Allopathic Ayurveda Homeopathy Others Total
60-74 308(85.31) 14(3.87) 18(4.98) 21(5.81) 361
75-84 86(93.47) 1(1.08) 0 5(5.43) 92
>85 3(100) 0 0 0 3
Total 397(87.06) 15 (3.28) 18(3.94) 26(5.70) 456

Chi-square = 7.382 (df = 6, p = 0.286) Figure in parenthesis denote percentages.

Above table shows that majority of the elderly
availed modern allopathic system of therapy (87.06%).
Homeopathy was also used by a substantial percentage

of elderly (3.94%). Advancement of age had positive
association with allopathic system of therapy from
85.31% in young old to100% in very old age groups.

Table 14 : Distribution of reasons for not seeking health care (n=10)

Reasons for not seeking health care Persons Percentage
Financial reasons 1 10
Considered disease due to age 1 10
Nobody to take me to hospital 5 50
Health services too far 3 30
Total 10 100

Out of 466 who perceived themselves ill, only 10
did not take any treatment. Above table shows that 50%
were not seeking health-care due to nobody was
available to take them to hospital, 30% were not seeking
health-care due to too far health services, where as 10%
shows financial reasons and disease due to old age
were observed in 10%.
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Table-14 : Distribution of elderly spending on health as percent of per capita income in Urban and Slum areas

% of Per Urban Slum Total
capita
income No % No % No %
<10% 161 50.94 155 49.05 316 62.94
10-20% 56 56 44 44 100 19.92
20-30% 29 80.55 7 10.44 36 717
>30% 0 0 4 100 4 0.79
Total 246 49.00 210 41.83 456 100

Chi-square = 16.258 (df = 3, p = 0.001)

Above table shows statistically significant
relation between urban and slum elderly on health
spending. Table-14 shows that, expenditure on health
was more in urban than slum elderly. This is similar to
trend at national and international level. Those who are
more developed and economically more sound are

spending more on health than developing countries. In
slum areas, maximum of their income is spent on food. In
another study by Srinivasan Krishnamachari et al (2010),
reported that majority of the elderly spent less than 10%
of their monthly income on medication and health
related issues.

Table 15 : Distribution of diseases of genitourinary system

Diseases Male(n=241) [ % Female(n=369) % Total(n=610) %
Urinary Incontinence 6 248 1 0.27 7 1.14
BPH 19 7.88 0 0 19 3.1
UTI 14 5.80 10 2.71 24 3.93
Stress Incontinence 0 0 1 0.27 1 0.16
Trichomonas vaginitis 0 0 3 0.81 3 0.49
Carcinoma Cervix 0 0 1 0.27 0.16
Prolapsed Uterus 0 0 2 0.54 2 0.32
Total 39 - 18 - 57 -

Note: Multiple disorders have been seen in many subjects.

The study shows, prevalence of Genitor urinary
system disorders was 7.37%; among males prevalence
was 12.03% whereas in females 4.33%. Above table
shows, out of all disorders of Genitor- urinary system,
common disorders were Urinary tract infection (UTI)
(3.77%), Benign Prostatic Hypertrophy (BPH) (3.44%),

(9.3%), which is comparable to 9.35% observed by
Purohit and Sharma (1976). In present study almost
similar feature has been reported. A study from Israel by
Polliack and Bialik (1975) revealed very high prevalence
(over 33.0%) of Benign Prostatic Hypertrophy, which
might be due to older study population (65 years and

Urinary Incontinence (1.14%). The least common above) and possibly better cooperation in conducting
condition was Trichomonas vaginitis (0.49%), Prolapsed internal examination, on account of greater awareness
Uterus (0.32%), Stress Incontinence (0.16%), and and health consciousness. In the present study, the
Carcinoma Cervix (0.16%). Among males, the elderly population is 60 years and above thereby diluting

commonest condition observed was Benign Prostatic
Hypertrophy followed by UTI, whereas among females,
Urinary Tract Infection was the commonest illness. In
other study done by Shradha K et al (2012) reported
prevalence of Genitourinary disorders as only 1.7%. The
commonest condition was Renal calculi (1.4%), Urinary
Incontinence (0.9%), Urinary frequency (0.9%) and Urinary
Tract Infection (UTI) (0.9%). Renal Calculi and Urinary
Incontinence was almost equally distributed in both
genders, while Urinary frequency and UTI was reported
by only female respondents. Present study was different
from Shradha K et al (2012), UTI were distributed in both
genders. P Ray Karmakar et al (2012), in their study
showed that 9.8% elderly had Genito urinary system
disorders. Male suffered more (10.3%) than females

© 2016 Global Journals Inc. (US)

the percentage of BPH cases found, as this is a disease
more common in higher age groups. In present study,
there was limitation for internal examination of female
and male genital organ. Diagnosis was made on the
basis of history, presenting symptoms and available
medical records and medicines if possible.

V. CONCLUSION

The present study is an endeavour to find out
the morbidity pattern among elderly in Serampore city
on a small scale of young growing state of West Bengal,
along with the existing health practices and finally to
suggest a pattern of health services suitable for the
elderly population in the city. The study was conducted
in 640 elderly subjects selected randomly from 32 areas



including urban and slum areas from 8 zones and 77
wards of Serampore city. Elderly persons in the age
group, 60 years and above were 63635 (6.3% of total
population in Serampore city), out of which only 640
persons (267 males and 373 females) were included in
the study. Elderly females 373 (58.28%) out-numbered
elderly males 267 (41.71%). Majority of the elderly
persons (81.71%) belonged to “young old” age group.
Bulk 40.15% of the elderly persons received education
upto higher secondary. Graduates and above was only
15.78%, out of which 83.16% were in urban whereas
16.83% were from slum areas.

36.40% of the elderly population belonged to
socio-economic Class IV, followed by Class Il. A large
proportion (84.07%) was living in joint families and
15.93% in nuclear family settings. Only 5.93% were living
alone. 51.09% of the elderly were themselves heading
the family with males predominating. A large proportion
42.03% of elderly population was unemployed. The
principle occupation of the persons who were currently
employed in some gainful occupation was agriculture/
shop owner/clerical 11.25%, while 18.12% were
professional including retired persons. A large
proportion 48.28% was financially dependent on others.
Only 14.84% were receiving old age pension. Out of
total dependent, 66.66% were dependent on their
children, 13.26% on grand children and 1.29% on
spouse, 14.56% on others. A small proportion 33.59%
was aware about various Government welfare schemes
for the elderly. The geriatric population is a dependent
population. Hence, health care delivery system should
reorganize their timing other than routine schedule.
Periodic comprehensive health check up, preferably
twice a year must be carried out and primary health care
delivery must be ensured to geriatric population.
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If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications

Research letters: The letters are small and concise comments on previously published matters.

5.STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.
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(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
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have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.
Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
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6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29.Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
®  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

®  Reason of the study - theory, overall issue, purpose

®  Fundamental goal

®  To the point depiction of the research

®  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e  Significant conclusions or questions that track from the research(es)

Approach:
®  Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
® A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
®  (Center on shortening results - bound background information to a verdict or two, if completely necessary
¢  What you account in an conceptual must be regular with what you reported in the manuscript

Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

e  Explain the value (significance) of the study

®  Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.

e Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

e  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

®  Describe the method entirely

®  To be succinct, present methods under headings dedicated to specific dealings or groups of measures

e  Simplify - details how procedures were completed not how they were exclusively performed on a particular day.

e |f well known procedures were used, account the procedure by name, possibly with reference, and that's all.
Approach:

e |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

e  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
®  leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

e Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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THE ADMINISTRATION RULES

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.

. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)
®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXIII

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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