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Abstract- Background: The present study analyzes the clinical profile, identifies the pathogenic distribution
and their antimicrobial susceptibility pattern in childhood urinary tract infections in order to provide
standard reference for the optimal use of antibiotics in Nepal.

Methods: A hospital based cross section study was conducted among children suspected of urinary tract
infection in Kanti Children’s Hospital over a period of six months from August 2012 to November 2012. A
total of 1890both sexes, ranging from post natal period to 14 years of age were studied. The modes of
presentation, laboratory investigation reports, which included urine routine microscopy, bacterial isolation
with colony count from urine culture, antibiotic sensitivity pattern and multidrug resistant profile, were
documented. Data were analyzed by the Chi Square Test.

Results. Among 1890 urine samples, 300(15.88%) showed culture positive result: 256 gram negative
organisms and 44 gram positive organisms.
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Microbiological Spectrum and Suscepitibility
Pattern of Clinical Isolates from Children
Suspected of Urinary Tract Infection, Visiting
Kanti Children’s Hospital, Maharajgung,
Kathmandu

Bidur Aryal ®, Pappu Kumar Mandal ° & Prem Dev Tripathi °

Abstract- Background: The present study analyzes the clinical
profile, identifies the pathogenic distribution and their
antimicrobial susceptibility pattern in childnood urinary tract
infections in order to provide standard reference for the
optimal use of antibiotics in Nepal.

Methods: A hospital based cross section study was
conducted among children suspected of urinary tract infection
in Kanti Children’'s Hospital over a period of six months from
August 2012 to November 2012. A total of 1890both sexes,
ranging from post natal period to 14 years of age were
studied. The modes of presentation, laboratory investigation
reports, which included urine routine microscopy, bacterial
isolation with colony count from urine culture, antibiotic
sensitivity pattern and multidrug resistant profile, were
documented. Data were analyzed by the Chi Square Test.

Results: Among 1890 urine samples, 300(15.88%) showed
culture positive result: 256 gram negative organisms and 44
gram positive organisms. Among the positive growth samples
144(48%) were male patients and 156(52%) were female
patients.; Escherichia coli was most common organisms
isolated (52.33%), followed by Klebsiella spp (17.33%),
Staphylococcus aureus(14%), Pseudomonas aeruginosa
(4.33%), Proteus spp (3.67%), Citrobacter spp (3%),
Acinetobacter spp(1.66%), Enterobacter spp and Harnia alve/
(1.83%), Streptococcus spp (0.66%) and Salmonella paratyphi
B(0.33%). Nitrofurantoin was found to have the highest
sengitivity (71.67%) amongst most bacteria. Amikacin,
Norfloxacin and Gentamicin had sensitivity of 69%, 61.71%
and 61.67% respectively. Pseudornonas aeruginosawas 100%
sensitive to Tobramycin, Piperacillin and Imipenem. Though
sensitivity to Vancomycin was tested to 44 cases it was 100%
sensitive to Stgphylococcus aureus and Streptococcus fecalis.
Highest degree of resistance was noted with Ceftazidime
(64%), Ofloxacin (61.33%), Ampicillin (60%), ciprofloxacin
(55.67%), Cotrimoxazole (52%), Gentamicin (38.33%),
Amikacin (28%) and Nitrofurantoin (23.67%).

Conclusion: Infected urine stimulates an immunological and
inflammatory response leading to urinary tract injury and
scarring, ultimately leading to end stage UTI. In a subtropical
country like ours, there is a temporal relationship in the
antibiotic sensitivity pattern of UTI. Hence, frequent large-scale

Author « o St. Xavier’'s College, Maitighar, Kathmanau.
e-mall: biduraryalmb7@gmail.com
Author p: Kanti Children’s Hospital, Maharajgung, Kathmandu.

studies are required from time to time to note the change in
the sensitivity and resistance. Complicated UTI and
subsequent renal failure continues to be one of the major
causes of mortality in children. From this study, it can be
concluded that E.cofi still remains the commonest isolate in
UTI. Nitrofurantoin, Amikacin, Norfloxacin, Gentamicin can be
considered effective drugs. An emerging resistance has been
noticed with Ceftazidime, Ofloxacin and Amikacin.
Vancomycin may be reserve drug of choice in failed or
multidrug resistance cases for gram-positive bacteria. Large-
scale multicenter studies are required to generalize the data
for the whole country.

. INTRODUCTION

rinary tract infection (UTI) is common in pediatric
practice and an important cause of morbidity and

mortality in children. However, UTl is a common
problem throughout the world, the microbial isolates and
their sensitivity pattern need to be analyzed at regular
interval to monitor the changing pattern of microbial flora
and the development of resistance to drugs, which may
help the physician to treat UTI in better way and to
prevent further complications.

II.  MATERIALS AND METHODS

We conducted the prospective analysis ofthe
cases attending pediatric OPD and those admitted in
the ward of Kanti Children’s Hospital, Kathmandu,
Nepal. Study period was six months from August 2012
to November 2012. Children of both sexes up to the age
of 14 years were included in the study. Their clinical
presentation with associated condition and risk factors
were noted. Approximately 1890 urine samples were
screened and 300 urine samples showed positive
culture result. Parents were explained about the study
and professional care was taken to collect the urine
sample for routine culture and sensitivity by sterile
technique. Urine was sampled for culture by aseptic
supra pubic bladder aspiration in infants. Sterile plastic
receptacles were used for collection of urine in younger
patients to avoid contamination with stool. Clean catch
mid-stream urine was sampled in older children and

© 2014 Global Journals Inc. (US)
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adolescents after proper cleansing of urethra and under
supervision. The samples were than processed for
routine microscopy. Only samples with more than 5
WBC per high power field (hpf) were subjected for
culture and antimicrobial susceptibility testing in the
bacteriology laboratory of Kanti Children Hospital.
Receptacle sample and mid-stream urine sample with
culture with >10° colony forming units of bacteria/ml of
urine in young infants and adolescents. Any colony
count with supra pubic count in infants.

III.  OBSERVATION AND RESULT

Among the 1890 urine samples included in the
study, 300(15.88%) showed positive culture result (fig.
1). Since, the study includes newly born babies up to 14
years of age. The high frequency of UTI was found in O-
2 years of age followed by 8-10 years of age. Among the
300 culture positive cases, 114(38%) were males and
186(62%) were females (Table 1).

Culture Result

90.00%

84.12%

80.00%
70.00%

60.00%

50.00%

40.00%

30.00%

B Culture Result

20.00% 15.88%
. (]

10.00% -

0.00% -
Growth

No growth

Figure 7 . Urine Culture Report
Table 7 Age and sex distribution at Presentation (N=300)

Sex Age(years)
02 | 24 | 46 | 6-8 8-10 | 10-12 | 12-14
Male 62 17 10 7 8 6 4
Female 90 31 25 13 10 10 7
Total 152 | 48 35 20 18 16 11

(14%) followed by Sireptococcus fecalis (0.66%) of cases. (fig 2)

Among the gram negative isolates, the most
common organisms isolated was E.
coli52.33%)followed by Klebsiella pneurnonia (16%),
Pseudomonas aeruginosa (4.33%), Proteus mirabilis
(2.66%), Cifrobacter freundii (2%), Acinetobacter
spp.(1.66%), Klebsiella oxyfoca, Enterobacter spp.,
Hafiaalvei (1.33%), Proteus vulgaris, Cifrobacter koseri
(1%) and  Salmonella paratyphi B  (0.33%).
Staphylococcus — aureus — (14%) followed by
Streptococcus fecalis (0.66%) of cases. (fig 2).

Among the antibiotics used, Nitrofurantoin was
found to have the highest sensitivity (71.67%) amongst
most bacteria. Amikacin, Norfloxacin and Gentamicin
had sensitivity of 69%, 61.71% and 61.67% respectively.
Pseudomonas aeruginosa was 100% sensitive to

© 2014 Global Journals Inc. (US)

Tobramycin, Piperacilin  and Imipenem. Though
sensitivity to Vancomycin was tested to 44 cases and it
showed no resistance and it was 100% sensitive to
Staphylococcus aureus and  Streptococcus  fecalis.
Highest degree of resistance was noted with
Ceftazidime(64%), Ofloxacin(61.33%), Ampicillin(60%) ,
ciprofloxacin (55.67%), Cotrimoxazole (52%),
Gentamicin (38.33%), Amikacin (28%) and Nitrofurantoin
(23.67%). The sensitivity pattern of various organisms
was also studied. E.coli responded better with
Nitrofurantoin, Aminoglycosides and Fluroquinolones
but displayed a highresistance with most of thebeta
lactams. Resitance was also noted with Ofloxacin,
Nalidixic acid and Ciprofloxacin.



The sensitivity pattern of Klebsiella and Proteus
was similar with few minor differences like
Klebsiellashowing  high  sensitivity  with  Amikacin
(77.09%), Nitrofurantoin (70.83%), Norfloxacin (68.75%),
Ceftazidime (64.58%) as compared to Profeusspp
showing  sensitivity to  Amikacin,  Norfloxacin,
Ciprofloxacin (62.5%), Ofloxacin, Ceftazidime (37.5%).
Amongst the gram negative bacteria P. aeruginosawas

100% sensitive to Piperacillin, Imipenem and
Tobramycin.  Amikacin  was 100% sensitive to
Citrobacterkoseri, Enterobacterspp., Salmonella

paratyphi B. Cifrobacterfreundli, Acinetobacter spp., was

sensitive to Amikacin. Harniaalvei was 100% sensitive to
Nalidixic acid.

Klebsiella spp.and Proteus spp. showed high
degree  of  resistance  with beta lactams,
Fluoroquinolones, Sulfonamides and Nitrofurantoin.
Salmonella paratyphi B was 100% resistant to
Flurogouinolone, Aminoglygosides and Nitrofurantoin.
Staphylococcus aureusand  Streptococcus  fecaliss-
howed high sensitivity to Sulphonamides, beta-lactams
and Nitrofurantoin whereas similar type of resistance
with beta-lactams and Fluroguinolone.

Bacterial isolates

60.00%

50.00% -

40.00% -

30.00%

20.00% -

10.00% -

0.00% -

52.33%

M Bacterial isolates

1.66% 1.33% 1% 0.66% 0.33%

7able 2 . Resistant Pattern of Bacterial Isolates Against Commonly used Antibiotics and Observation of MDR

Figure 2 : Bacterial isolates of culture positive cases

Bacterial Isolates

. Total no. of Resistant to .
Organisms isolate 0 Drug 1 Drug 2 Drug MDR strains
(%) (%) (%) >2drug %
E. coli 157 9(5.73) 14(8.91) 29(18.47) 105 66.87
K. pneumonia 48 5(10.4) 3(6.25) 13(27.08) 27 56.25
K. oxyfoca 4 0(0) 1(25) 1(25) 2 50
P. mirabilis 8 0(0) 2(25) 1(12.5) 5 62.5
P. wulgaris 3 0(0) 0(0) 1(33.34) 2 75
P. aeruginosa 13 0(0) 0(0) 0(0) 13 100
C. koseri 3 0(0) 0(0) 1(33.34) 2 75
C.fruendii 6 0(0) 1(16.67) 2(33.34) 3 50
Acinetobacterspp 5 1(20) 0(0) 0(0) 4 80
Enterobacterspp 4 0(0) 0(0) 1(25) 3 75
S. aureus 42 0(0) 2(4.76) 5(11.90) 35 83.33
S. fecalis 2 0(0) 0(0) 0(0) 2 100
H. alvei 4 0(0) 1(25) 0(0) 3 75
S. paratyphi B 1 0(0) 0(0) 0(0) 1 100
Total 300 15(5) 24(8) 54(18) 207 69

© 2014 Global Journals Inc

(US)
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IV.  DIsSCUSSION

Urinary tract infection (UTI) is common cause of
febrile illness in young children. In the first year of life.
Urinary tract infection(UTI) is one of the most important
causes of morbidity in the general population and the
second most common cause of hospital visits(Das et
al., 2006). Urinary tract infection(UTI) is not uncommon
cause of bacterial illness in children, 4-8% of children
have had an UTI from a population-based study(Suresh
kumaret al., 2009). The prevalence and incidence of is
higher in female than in male children, which are likely
the result of several clinical factors including anatomical
differences, hormonal  effects and  behavior
pattern(Griebling, 2009). The prevalence of UTls is quite
different between two gender and age with high
incidence in girls (1% in male and 3% in female), except
the male infants with an incidence of 0.7% compared to
the 0.1-0.4% of female infants (Foxman, 2002), which is
due to bacteria harboring in prepuce of young infants.

Among the growth positive samples, 144(48%)
were male patients and 156(52%) were female patients.
Among 1890 urine samples, 1094(57.88%) were
symptomatic, in which 166(15.18%) was culture positive.
Urinary symptoms like dysuria, burning urine, increased
frequency, haematuria, oliguria, bed wetting, chills and
rigors, abdominal pain, vomiting, loose stool, etc. The
first and the most critical step in establishing the
diagnosis of UTI in infants and young children is the
method by which the urine is collected. In the young
infants care must be taken to prepare carefully the
perineum and periurethral area for placement of sterile
plastic receptacle for collection of urine. In the infants,
the purest way to obtain urine for culture aseptically is
by precutaneoussuprapubic aspiration. Older children
and adolescents can be instructed to collect the
midstream urine specimen after proper cleansing of the
urethral area. These steps were strictly followed for
collection of urine in our study. The presence of 105
organisms or more per ml of urine is diagnostic of UTI. If
103 to 105 colony forming units of a single genus and
species per ml are recovered from two successive urine
culture of a child, a diagnosis of UTI should be made6.

In our context, such cases were not included in
our study as it was difficult to call the patient for
repeated urine culture though they were empirically
treated as suspected UTI. The suprapubic bladder
aspiration or by catheterization contain fewer than 105
organisms because the organisms have not had
sufficient time to multiply before the removal of urine
from the bladder(Griebling TL.,2009).

In this study, 300(15.88%) resulted a positive
culture in urine with significant colony count of =105rest
1590(84.12%) were culture negative or they had colony
count <105 (fig.1). E.coli(52.33%) was found to be
predominant organism in this study which resembles
with the study done by Raiet al., (2008); Maliangoet al.,

© 2014 Global Journals Inc. (US)

(2012); Beyene and Tsegaye (2011);Daoud and Afif
(2011); Elkehiliet al., (2010); Aypaket al., (2009); Hawn et
al.,  (2009). Our distribution of pathogens
wereE.coli(52.33%)was predominant organism isolated
followed by Klebsiella pneumonia (16%),
Staphylococcus aureus (14%), Pseudomonas
aeruginosa  (4.33%), Proteus mirabilis (2.66%),
Citrobacterfruendi  (2%), Acinetobacterspp (1.66%),
Klebsiellaoxytoca (1.33%), Enterobacterspp (1.33%),
Hafniaalvei (1.33%), Proteus  wvulgaris (1%),
Citrobacterkoseri (1%), Streptococcus fecalis (0.66%)
and Salmonella paratyphi B (0.33%).E.coli is by far the
most common bacteria isolated from urine samples in
both outpatients and inpatients of both sexes in
children. This finding is also in agreement with findings
ofTanejaet al., (2010); where E.coli  (47.1%),
Klebsiellaspp(15.6%),  Enterococcus  fecalis(8.7%),
Proteus spp(5.9%), P. aeruginosa(5.9%) and others
17.1%.Yet in another study, the findings were consistent
with ours where the pathogens were E.coli (47%),
Klebsiellaspp (18%), S.aureus (13.4%), Proteus spp
(9%), E.fecalis (5.3%),P.aeruginosa (5%), and others
2.3%.

In our study,Nitrofurantoin was found to have
the highest sensitivity (71.67%) amongst most
bacteriawhereas Proteus, Salmonella paratyphi B and P.
aeruginosa was resistant to the same.Amikacin,
Norfloxacin and Gentamicin had sensitivity of 69%, 6

1.71% and 61.67% respectively. Pseudomonas
aeruginosa was 100% sensitive to Tobramycin,
Piperacillin and Imipenem. Though sensitivity to
Vancomycin was tested to 44 cases it was 100%
sensitive to Staphylococcus aureus and Streptococcus
fecalis. Highest degree of resistance was noted with
Ceftazidime (64%), Ofloxacin (61.33%), Ampicillin (60%),
Ciprofloxacin (55.67%), Cotrimoxazole (52%),
Gentamicin (38.33%), Amikacin(28%) and Nitrofurantoin
(23.67%).

In this study, 69% (207/300) were found to be
Multidrug resistant (MDR) i.e. they were resistant to
more than two drugs which is similar to the result of
Pokhrelet al., 2006 in which 60.40% were MDR. The
MDR in E.coli was found to be 66.87% (105/300).
Although multidrug resistance was shown 100% by P.
aeruginosa,Enterococcus fecalis and S. parathypi B,
these were low in number and considered insignificant.
In a study done by Tuladharet al., 2003 at TUTH, MDR
bacterial strains were detected in 35.2% cases in which
the most predominant was E.coli(22.2%) followed by
Klebsiellaspp (6.1%) and Staphylococcus aureus
(2.2%).

V. CONCLUSION

As UTl is the significant problem in the children
and still continues to be a major threat for morbidity and
mortality in subtropical parts of the world, larger scale
studies must be carried out at a regular intervals in order



to identify the changing trend in the pathogenic
organisms and update on its changing antibiotic
susceptibility. Based on the sensitivity patterns we
recommend empirical use of Nitrofurantoin, Amikacin,
Norfloxacin  and Gentamicin  for patients  with
UTI.Vancomycin showed 100% sensitivity to gram-
positive bacteria. Gram-negative bacteria like Proteus
spp, P. aeruginosa and S.paratyphi B was 100%
resistant to Nitrofurantoin. P.aeruginosa was 100%
resistant to Imipenem, Piperacilin and Tobramycin. So,
Vancomycin should be kept as reserve drug for gram
positive organisms and Tobramycin, Imipenem and
Piperacilin for P. aeruginosa.
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High Grade Infiltrative Urothelial Carcinoma-
Sarcomatoid Variant, A Rare Entity: Case Report
and Review of Literature

Manas Madan ¢, Tejinder Singh Bhasin °, Mridu Manjari®, Manisha Sharma® & Bhawna *

Abstract- In the urinary bladder, majority of the neoplasms are
of pure epithelial origin. In contrast pure mesenchymal tumors
and biphasic epithelial-mesenchymal neoplasms, although
documented, rarely occur at this site Heterologous
carcinosarcomas (also called metaplastic carcinomas or
sarcomatoid carcinomas with heterologous differentiation) are
defined as biphasic tumors made up of a varying mixture of
carcinomatous and heterologous sarcomatous components
with abrupt or gradual transition between one component and
the other. These are rare tumors and account for
approximately 0.3% of all bladder malignancies with a poor
prognosis. Because of its unfavorable histopathologic nature
and also its rarity, not much is known about the various
treatment options in these tumors. The overall 5 year cancer
specific survival rate after cystectomy is only 20.3%
Keywords. heterologous, carcinosarcomas, bijphasic.

L. [NTRODUCTION

eterologous carcinosarcomas (also called
I—l metaplastic ~ carcinomas or  sarcomatoid

carcinomas with heterologous differentiation) are
defined as biphasic tumors made up of a varying
mixture  of  carcinomatous and  heterologous
sarcomatous components with abrupt or gradual
transition between one component and the other
These are rare tumors and account for approximately
0.3% of all bladder malignancies with a poor
prognosis®?.

The histological composition of these tumors is
variable but requires the presence of both epithelial and
mesenchymal malignant components .

Treatment of bladder carcinosarcomas should
be aggressive and multimodal but optimal treatment is
still unknown ©.

Herein, we report a case of sarcomatous
carcinoma with chondrosarcomatous differentiation of
the urinary bladder.

Author a ©: MD, Associate Professor, Pathology, Sri Guru Ramadass
Institute of Mediical Sciences and Research Amritsar, Punjab.

e-mail: manasmaaaan@gmail.com

Author o p: MD, Professor, Pathology, Sri Guru Ramdass Institute of
Medlical Sciences and Research Amritsar, Punjab.

Author ¥: DNB, Consultant Anesthetist, Madaan Hospital, Amritsar.

II.  CASE HISTORY

A 77 year-old male was admitted to our
hospital, who presented with complaints of hematuria
and abdominal pain. Ultrasonography (USG) revealed a
mass in the bladder involving the posterior wall and
projecting into the lumen. Computed Tomography (CT)
scan showed a hyper dense mass in the bladder.
Transurethral resection of the bladder tumor (TURBT)
was done and the biopsy submitted for histopathology.

Histologically, the tumor showed features of
infiltrative high grade urothelial carcinoma with tumor
cells arranged in sheets, having high nucleo-
cytoplasmic ratio, severe anisonucleosis along with
spindling of the nuclei in some of the cells.

In addition, there were also present
heterologous elements in the form of groups and
islands of cartilaginous tissue. Individual chondrocytes
were atypical, pleomorphic and showed binucleation.
Areas of necrosis and hemorrhage along with tumor
giant cells were also appreciated. The deep muscle
included in the biopsy was also involved by the tumor.
(Fig1,2, 3, 4,5)

So a diagnosis of infiltrative urothelial
carcinoma- high grade, sarcomatoid variant was made.

I11. DISCUSSION

In the wurinary bladder, majority of the
neoplasms are of pure epithelial origin. In contrast pure
mesenchymal tumors and biphasic  epithelial-
mesenchymal neoplasms, although documented, rarely
occur at this site @,

Carcinosarcomas are defined by the World
Health Organization as tumors composed of intimately
admixed malignant epithelial and mesenchymal
elements “9. The epithelial components are squamous,
glandular or high grade transitional carcinoma, whereas
the mesenchymal components may be chondro-
sarcoma, malignant fibrous histiocytoma, osteo-
sarcoma, leiomyosarcoma, fibrosarcoma or rhabdomy-
osarcoma @. In our case, histopathology showed
infiltrative high grade urothelial carcinoma along with
areas showing chondrosarcomatous elements.

The exact histogenesis and pathogenesis of
these neoplasms remained enigmatic for many
decades, and even today remains one of the
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controversial issues in tumor pathology. Previous
studies have suggested that the sarcomatous
component of the sarcomatoid carcinoma is derived
from urothelial carcinoma “”. Interestingly, Sung et al.
have recently suggested the monoclonal nature of
sarcomatoid bladder carcinoma with the use of
molecular techniques. This finding strengthens the fact
that bladder sarcomatoid carcinoma is a monoclonal
lesion derived from urothelial carcinoma ©.

Kikuchi and colleagues suggested that the
frequent location of these tumors in the ftrigone is
evidence of origin from the Wolffian body. In recent
studies, commonest location of these tumors was the
lateral wall ©. In our case, the tumor was located on the
posterior wall.

Most commonly, these tumors are found in the
female genital tract, where they have historically been
termed malignant mixed mullerian tumors®”. These
tumors commonly occur in older individuals, display an
aggressive biologic behavior with poor prognosis and
are at advanced stage disease at initial diagnosis ©*.
The carcinosarcoma of the bladder is more commonly
seen in males, and male/female ratio is nearly 2: 1. The
disease appears in the seventh decade of life. The most
common symptoms are macroscopic hematuria and
dysuria. Generally more than 70% of cases present with
advanced stage and have a worse prognosis than
conventional urothelial carcinomas ©. The patient in this
case was a 77 year old male who presented with
complaints of hematuria and abdominal pain.

The mesenchymal element of carcinosarcoma
lacks epithelial markers and patients with carcino-
sarcoma present at a more advanced stage and are at
greater risk for death compared to patients with high-
grade urothelial carcinoma ©.

Because of its unfavorable histopathologic
nature and also its rarity, not much is known about the
various treatment options in these tumors. The overall 5
year cancer specific survival rate after cystectomy is
only 20.3% @,

Even though transurethral resection, radical
cystectomy, neoadjuvant chemoradiotherapy were the
proposed treatment protocols of these tumors, radical
cystectomy with adjuvant chemotherapy was the most
appropriate treatment option due to the patient’'s poor
prognosis. Nevertheless mean survival rates of these
patients are very poor and metastatic disease occurs in
66% of patients within 1 year @4,

[V. CONCLUSION

Sarcomatoid variant of urothelial carcinoma
tends to be high grade, exhibit aggressive biologic
behavior, and has a poor prognosis as compared to
usual urothelial carcinoma. More studies are needed
regarding the exact histogenesis of this tumor to
ascertain the radical therapy needed for this rare
neoplasm

© 2014 Global Journals Inc. (US)
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Figure Legends

Figure 2. Low power view showing mixture of chondrosarcomatous and carcinomatous foci (H&E 100X)
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Figure 4 . High power view showing the carcinomatous component (H&E 400X)
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Figure 5 . High power view showing large bizzare tumor cells (H&E 400X)
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Magnitude of Malaria Infection in Ethiopia

Belayneh Regasa

Abstract- Background: Malaria is a major public health
problem in worldwide and causes high morbidity and mortality.
Studying its prevalence is necessary to implement effective
control measures. Therefore, the aim of this study was to
determine the prevalence of malaria in Arba Minch hospital,
Ethiopia.

Method!: A cross sectional study was conducted from January
to April, 2010. A well designed and structured questionnaire
and Laboratory investigation were used to collect data. Data
was processed and analyzed with SPSS version16.0.

Results: A total of 400 patients clinically suspected to have
malaria were examined with overall prevalence of malaria was
7% (28 malaria cases out of 400 patients) of which 18 (64.3%)
were positive for Plasmodium falciparum and 7 (25%) for
Plasmodium vivax; the remaining 3 (10.7%) showed mixed
infections of Plasmodium falciparum and Plasmodium vivax.
Males 16 (4%) were more infected than females 12 (3%).
Gender had statistically significant association with malaria
infection (p<0.005). All age groups were infected but high
prevalence observed in age groups 15-19, followed by 20-29
years old.

Conclusion: This study showed that high prevalence of malaria
was observed. Therefore health professionals and administra-
tors have to focus on giving health education on prevention
and control of malaria.

L. [NTRODUCTION

alaria is a life-threatening infectious disease
I\/l caused by the protozoan parasite

called Plasmodium. The World Health Organi-
zation (WHO) estimated 660,000 deaths in 2011 directly
attributed to malaria, approximately half of the world’s
population being at risk of infection [1]. Four main
species of malaria infect humans: Plasmodium
falciparum (P. falciparum), FPlamodium vivax, Plasmo-
dium malariae and Flasmodium ovale. FPlasmodium
falciparum is the most highly virulent species and is
responsible for almost all of the 1.7-2.5 million deaths
worldwide caused by malaria [2,3]. It is a leading public
health problem in Ethiopia where an estimated 68% of
the population lives in malarious areas and three-
quarters of the total land mass is regarded as malarious
[4] This makes malaria the number one health problem
in Ethiopia with an average of 5 million cases per year
[5]. The disease causes 70,000 deaths each year and
accounts for 17% of outpatient visits to health
institutions [6]. The aim of this study is to asses
prevalence of malaria in Arba Minch hospital.

Author: Department of Medical Microbiology, Arba Minch University,
Arba Minch, Ethiopia. e-mail: belayjanimen@gmail.com

I[I.  METHODS AND MATERIALS

During the period January to April 2010 a total
of 400 patients with typical symptoms of the disease,
such fever (>37.8°C), headache and back and joint pain
consistent with malaria was included in this study.

a) Sample collection

Two milliliters of venous blood samples were
collected into an Ethylene diamine tetra acetic acid
(EDTA) containing bottles for the study, using vein
puncture technique [7].

b) Blood examination

Laboratory analysis was carried out after thin
and thick blood films prepared according to technique
out lined by Cheesbrough [7] and examined
microscopically for malaria parasites under the
microscope.

I11. RESULT

A total of 400 patients clinically suspected to
have malaria in Arba Minch Hospital were participated,
of these, 238 (59.5%) were males and 162 (40.5%) were
females (Table1).

Table 1. Socio-demographic characteristics of study
participants (n=400)

Variables Frequency (percent)

Gender

Male 238 (59.5)
Female 162 (40.5)

Age

15-19 30 (7.5)

20-29 190(47.5)
30-39 110 (27.5)
40-49 50(12.5)

50-60 20(5)

The overall prevalence of malaria was 7% (28
malaria cases out of 400 patients) of which 18 (64.3%)
were positive for Plasmodium falciparum and 7 (25%)
for Plasmodium vivax, the remaining 3 (10.7%) showed
mixed infections of Plasmodium falciparum and
Plasmodium vivax (Table 2).
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Table 2 . Prevalence of malaria parasite among study participants

Malaria parasite Frequency Percent (%)
Plasmodium falciparum 18 64.3
Plasmodium vivax 7 25
Mixed infections (Plasmodium falciparum 3 10.7
and Plasmodium vivax)

Males 16 (4%) were more infected than females 12 (3%). Gender had statistically significant association with

malaria infection (p<0.005) [Table 3].

Table 3 . Prevalence of malaria parasite in relation to sex (Gender) among study participants

Number  of | Number
Sex . . Percentage P-value
examined infected
Male 238 16 4
Female 162 12 3 0.001
Total 400 28 7

In this study all age groups were infected but high prevalence observed in age groups 15-19, followed by

20-29 years old (Table 4).

Table 4 : Prevalence of malaria parasite in relation to age groups among study participants

Age Number of Number Percent (%)
examined infected infected

15-19 30 12 3
20-29 190 8 2
30-39 110 4 1
40-49 50 3 0.75
50-60 20 1 0.25
Total 400 28 7

IV.  DISCUSSION

Malaria is a major public health problem in
Ethiopia. Over the past years, the disease has been
consistently reported as the first leading cause of
outpatient visits, hospitalization, and death in health
facilities across the country [8]. In this study the overall
prevalence rate of malaria was 28 (7%). This result was
lower than similar studies done in Ethiopia [9, 10, 11]
but higher than study conducted in other area [12]. This
difference might be due to altitude variation and
climatological differences that may contribute to a great
role for breeding of Anopheles vector. The predomi-
nant Plasmodium species detected was FPlasmodium
falciparum, followed by Plasmodium vivax. This was in
agreement with other previous studies [13-17]. But other
a studies reported that the most prevalent species
was Flasmodium vivax, followed by Plasmodium
falciparum [18, 19].

Males were more infected than females, which
was statistically significant (p<0.005). This is in line with
the other previous studies [9, 20, 21]. The higher
prevalence rate might be due to the fact that males
engage in activities which make them more prone to
infective mosquito bites as compared to females’
counterparts which are mostly at home and protected
from such infective bites.

© 2014 Global Journals Inc. (US)

In all age groups, malaria was reported in the
study area. However, significantly affected age groups
were 15-19years old, followed by 20-29 years old. This
might be associated with their daily activities. Farming is
extensive in Arba Minch. Because of high temperature in
this area, daily activities are accomplished especially
during night. This may expose them to the bite of
mosquitoes.

The occurrence of malaria depends on
adequate rainfall and temperature. In areas with a
temperate climate, transmission of malaria is commonly
limited to months in which the average temperature is
above the minimum required for sporogony[22].

V. CONCLUSION

This study showed that there is high prevalence
of malaria. Malaria has statistically significant associa-
tion with sex and age. Therefore, health planners and
administrators need to give intensive health education
for the community on prevention and control of malaria.

VI.  ACKNOWLEDGEMENTS

The author would like to thank those who were
involved in this research.



VII. COMPETING INTEREST

The author declared that there is no any

relevant competing interest to disclose in this research.

10.

11.

12.

13.

REFERENCE REFERENCES REFERENCIAS
World Health Organization: World Malaria Report
2012.http://www.who.int/malaria/publications/world_
malaria_report 2012/ wmr2012_no_profiles.pdf web
cite
M. Aikawa, “Human cerebral malaria,” The
American Journal of Tropical Medicine and Hygiene,
vol. 39, no. 1, pp. 3-10, 1988.

R. S. Bray and R. E. Sinden, “The sequestration
of Plasmodium falciparum infected erythro- cytes
in the placenta,” Transactions of the Royal Society
of Tropical Medicine and Hygiene, vol. 73, no. 6, pp.
716-719, 1979.

FMoH, National Five Year Strategic Plan for Malaria
Prevention and Control in Ethiopia, 2006-2010,
Ministry of Health, Addis Ababa, Ethiopia, 2006.

S. Gabriel and V. James, “Developing malaria earky
wamning system for Ethiopia,” in 25th Annual ESRI
International User Conference, National Center for
ERQOS, San Diego, Calif, USA, Paper no. UC2409,
2005.

President's Malaria Initiative. Malaria Operational
Plan (MOP) Ethiopia. FY, 2008.

Cheesbrough M. District Laboratory Practice in
Tropical Countries. Part 2. 2™ ed. Cambridge
University. 2006; 76-9 and 132-43.

W. Deressa, D. Olana, and S. Chibsa, “Treatment
seeking of malaria patients in east Shewa of
Oromia,”Ethiopian Journal of Health Development,
vol. 17, pp. 9-15, 2003.

A. Abebe, M. Dagnachew, M. Mikrie, A. Meaza, and
G. Melkamu, “Ten year trend analysis of malaria
prevalence in Kola Diba, North Gondar, Northwest
Ethiopia,” Parasites and Vectors, vol. 5, article 173,
2012.

K. Karunamoorthi and M. Bekele, “Prevalence of
malaria from peripheral blood smears examination:
a 1-year retrospective study from the Serbo Health
Center, Kersa Woreda, Ethiopia,” Journal of
Infection and Public Health, vol. 2, no. 4, pp. 171-
176, 2009.

P. Starzengruber, H. Fuehrer, B. Ley, K.
Thriemer, P. Swoboda, V. Elisabeth, ef al High
prevalence of asymptomatic malaria in south-
eastern Bangladesh. Malaria Journal. 2074,

13:16.

A. Woyesa, W. Deressa, A. Ali and B. Lindtjorn.
Prevalence of malaria infection in Butajira area,
South central Ethiopia. Malaria journal2012, 11:84.

K. Y. Asnakew, G. Sucharita, T. H. Afework, O. D.
Dereje, and P. P. Hrishikesh, “Spatial analysis of
malaria incidence at the village level in areas with
unstable transmission in Ethiopia,” International

14,

15.

16.

17.

18.

19.

20.

21.

22.

Journal of Health Geographics, vol. 8, pp. 5-16,
2009.

D. Sintasath, “National malaria survey (2000-
2001),” Activity Report 134, The state of Ministry of
Health of Eritrea, 2004.

T. A, Ghebreyesus, M. Haile, K. H. Witten et al.,
“Household risk factors for malaria among children
in the Ethiopian highlands,” Transactions of the
Royal Society of Tropical Medicine and Hygiene,
vol. 94, no. 1, pp. 17-21, 2000.

K. Karunamoorthi and M. Bekele, “Prevalence of
malaria from peripheral blood smears examination:
a 1-year retrospective study from the Serbo Health
Center, Kersa Woreda, Ethiopia,” Journal of
Infection and Public Health, vol. 2, no. 4, pp. 171-
176, 20009.

J. M. Ramos, F. Reyes, and A. Tesfamariam,
“Change in epidemiology of malaria infections in a
rural area in Ethiopia,” Journal of Travel Medicine,
vol. 12, no. 3, pp. 155-156, 2005.

T. Solomon, B. Yeshambel, T. Takele, M. Girmay, M.
Tesfaye, and P. Beyene, “Malaria pattern observed
in the highland fringe of Butajira, Southern Ethiopia:
a ten-year retrospective analysis from parasite-
logical and metrological data,” Malaria World
Journal, vol. 3, article 5, 2012.

A. Woyessa, T. Gebre-Michael, and A. Ali, “An
indigenous malaria transmission in the outskirts of
Addis Ababa, Akaki Town and its
environs,” Ethiopian Journal of Health Develop-
ment, vol. 18, pp. 2-7, 2004.

B. K. Mandel, E. G. L. Wilkins, E. M. Dunbar, and R.
M. White, Lecture Notes on the Infective Disease,
Blackwell Scientific Publications, 4th edition, 1984.
World Health Organization, World Malaria Report,
WHO, Geneva, Switzerland, 2005.

L. Molineaux, “The epidemiology of malaria as an
explanation of its distribution, including some
implications for its control,” in Malaria Principles
and Practice of Malariology, W. Wernsdorfer, Ed.,
pp. 913-998, Churchill Livingstone, Great Britain,
UK, 1988.

© 2014 Global Journals Inc. (US)

E Year 2014


http://www.webcitation.org/query.php?url=http://www.who.int/malaria/publications/world_malaria_report_2012/wmr2012_no_profiles.pdf&refdoi=10.1186/1475-2875-13-16�
http://www.webcitation.org/query.php?url=http://www.who.int/malaria/publications/world_malaria_report_2012/wmr2012_no_profiles.pdf&refdoi=10.1186/1475-2875-13-16�

Global Journal of Medical Rescarch (C) Volume XIV Issue VII Version I E Year 2014

MAGNITUDE OF MALARIA INFECTION IN ETHIOPIA

This page is intentionally left blank

© 2014 Global Journals Inc. (US)



g GLOBAL JOURNAL OF MEDICAL RESEARCH: C
ERRIRIEEINEE NV ICROBIOLOGY AND PATHOLOGY

?'ﬁ@ Volume 14 Issue 7 Version 1.0 Year 2014

Type: Double Blind Peer Reviewed International Research Journal
Publisher: Global Journals Inc. (USA)
Online ISSN: 2249-4618 & Print ISSN: 0975-5888

Evaluation of Antimicrobial Susceptibility Pattern of Pseudomonas
Aeruginosa with Special Reference to MBL Production in a Tertiary
Care Hospital

By Dr. B. Anuradha, Uzma Afreen & M. Praveena

Mamata Medical college, India
Abstract- Background: Pseudomonas aeruginosa is emerging as a nosocomial pathogen by producing
Metallo Beta lactamases and acquiring resistance to many antimicrobial agents.
Materials and methods. 132 isolates of Pseudomonas aeruginosa from various clinical samples were
tested for MBL production by double disk synergy method. Antibiotic susceptibility pattern was done by
comparing non-MBL producers and MBL producers.
Results: Pseudomonas aeruginosa was isolated from Pus-39.39%, from urine-37.87%, sputum-3.03%.
MBL producers were 44(33.34%), non MBL producers were 88(66.6). all MBL producers were 0%
sensitive to Imipenem and Meropenem.

Keywords. bacterial infection, carbapenem resistance, carbapenemase, mbl proaucers, multi
arug resistance, pseudomonas aeruginosa, routinely used antibiotics, nosocomial infection, and
antibiotic susceptibility.

GJIMR-C Classification : NLMC Code: QW 45, WC 330

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Strictly as per the compliance and regulations of:

© 2014. Dr. B. Anuradha, Uzma Afreen & M. Praveena. 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.



Evaluation of Antimicrobial Susceptibility Pattern
of Pseudomonas Aeruginosa with Special
Reference to MBL Production in a Tertiary Care
Hospital

Antibiotic susceptibility and MBL production in Pseudomonas aeruginosa

Dr. B. Anuradha®, Uzma afreen® & M. Praveena®

Abstract- Background: Pseudomonas aeruginosa is emerging
as a nosocomial pathogen by producing Metallo Beta
lactamases and acquiring resistance to many antimicrobial
agents.

Materials and methods: 132 isolates of Pseudomonas
aeruginosa from various clinical samples were tested for MBL
production by double disk synergy method. Antibiotic
susceptibility pattern was done by comparing non-MBL
producers and MBL producers.

Resulfs: Pseudomonas aeruginosa was isolated from Pus-
39.39%, from urine-37.87%, sputum-3.03%. MBL producers
were 44(33.34%), non MBL producers were 88(66.6). all MBL
producers were 0% sensitive to Imipenem and Meropenem.
Non MBL producers were 22% sensitive to Imipenem, 23%
sensitive to Meropenem and 100% sensitive to Colistin. Both
MBL and non MBL producers were showing maximum
sensitivity to Colistin (100%) and Piperacillin/Tazobactam
(45.4%, 95.4% respectively).

Conclusion: our study showed that MBL producing
Pseudomonas was isolated from all clinical samples and
resistant to routinely used antibiotics and also to Imipenem
and Meropenem.

Keywords. bacterial infection, carbapenem resistance,
carbapenemase, mbl producers, multi arug resistance,
pseudomonas aeruginosa, routinely used antibiotics,
nosocormial infection, and antibiotic susceptibility.

. INTRODUCTION

Dseudomonas aeruginosa is a Gram negative
motile  bacillus, belongs to the family
Pseudomonaceae. It is found in moist environ-
ment, disinfectant solutions, water due to its ability to
utilize many different organic compounds and survive in
nutrient deficient conditions (Nadeem etal 2009). It is a
leading cause of nosocomial infection especially critical
il and immune-compromised patients (Hugbo etal
1992). It has been implicated in diverse nosocomial
pneumonia, urinary tract infection, surgical site infection,

Author e o p: Mamata medical college, department of Microbiology,
Khammam, Telangana. (Andhra pradesh)

e-malls: basavaraju a@yahoo.com, uzmafreen@grmail.com,
pravs74@gmail.com

severe burns and infection of patients undergoing
chemotherapy for neoplastic diseases or those on
antibiotics therapy (Erdem 1999). It has intrinsic
resistance to many antimicrobial agents and show
resistance to many antibacterial agents. The mechanism
of resistance is due to cell wall permeability, production
of extracellular chromosomal and plasmid mediated f-
lactamases (Livermore 1989), aminoglycoside modifying
enzymes, cephalosporinases (Prince 1986), and active
multidrug efflux mechanism (Li et al 1994). This multi-
drug resistant Pseudomonas aeruginosa causes
nosocomial infections which is a global health care
problem as it prolongs the duration of hospitalisation
and increases the cost of the patient care..

The role of Carbapenems in the treatment of
serious bacterial infections caused by B - lactamase
resistant bacteria is a great advancement. The
Carbapenems available for use in India are Imipenem
and Meropenem (Gupta et al 2006). However
Carbapenem resistance has been observed frequently

in Pseudomonas aeruginosa which is due to decreased
outer membrane permeability, increase efflux system,
alteration of penicillin binding protein and Carbepenem
hydrolysing enzyme — carbepenamase (Gladstone et al
2005). They have potent hydrolyzing activity not only
against carbepanamase but also against other B
lactamase antibiotics (Bush 1998 and Bennet 1999).
These MBL producing P. aeruginosa strains have been
reported to be important cause of nosocomial infection
associated with clonal spread (Bush etal 1995).
Therefore detection of MBL producing Gram
negative bacilli especially Pseudomonas aeruginosa is
crucial for the optimal treatment of patients particularly
in critical il and hospitalized patients to control the
spread of resistance (Richet etal 2001). Studies about
resistant organisms, their impact on health care and
cost are important. Detection of emerging resistance to
various antibiotics and proper guidelines for empirical
therapy are important. Hence the present study is taken
up to detect Metallo- beta- lactamase production in
pseudomonas aeruginosa in various clinical isolates
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and also to know the susceptibility pattern of MBL and
non MBL producers to various antibiotics.

II.  MATERIALS AND METHODS

A cross sectional study was conducted on 132
Pseudomonas aeruginosa strains isolated from different
clinical specimens like pus, wound swabs, urine,
sputum, body fluids, endotracheal tube secretions, and
stool and ear swabs. The following parameters were
noted such as age of patient, sex, type of clinical
specimen, antibiotic usage and duration of hospital stay,
history of Diabetes mellitus, pregnancy, malignancy and
alcoholism, history of lung disorders, smoking, any
immunosuppressant condition and history of urinary
catheterization. The Pseudomonas aeruginosa isolates
were confirmed by biochemical reactions as per the
standard conventional methods. Standard strain of
Pseudomonas aeruginosa ATCC 27853 was used as
control.

Antibiotic Sensitivity was performed by Kirby —
Bauer Disc Diffusion method and the results are
recorded as per CLSI recommendation (David
Greenwood etal 2008) The antibiotics used were
Gentamicin(10ug), Azithromycin(50ug), Ciprofloxacin
(6mcg), Cefepime(30ug), Ceftazidime(30ug), ceftriaxone
(80mcg), Piperacillin,/Tazobactom(100/10ug), colistin
(10ug), Aztreonam(10ug), Meropenem(10ug), Imipenem

(10ug). Sensitivity pattern was determined by measuring
the zones of inhibition with a calibrated ruler and
comparing with the standard reference chart (supplied
by Hi media Laboratories).

All Pseudomonas aeruginosa isolates were
tested for MBL enzyme production by Double Disk
Synergy Test (DDST) as per CLSI guidelines using 10 ug
imipenem discs with EDTA- On a plate of Mueller Hinton
agar two Imipenem discs (10mcg) were placed and
10mcl of 0.5M EDTA solution was added to one of the
discs and incubated over night at 37 degrees. The
zones of inhibition around Imipenem and Imipenem-
EDTA discs were noted and compared. In case of MBL
producers the zone of inhibition around Imipenem and
EDTA disc was more than 7mm compared to Imipenem
disc alone.

I11. RESULTS

Out of 132 Clinical isolates of Pseudomonas
aeruginosa 52 (39.39%) were isolated from pus, 50
(37.87%) were isolated from urine, 10 (7.57%) were
isolated from sputum, 4 (3.03%) from endotracheal (ET)
secretions, 2 (1.54%) from Pleural fluid, 4 (3.03%) from
stool sample, 2(1.54%) from Ascitic fluid (ASF), and
6(4.54%) from Broncho alveolar lavage fluid (BAL).
(Table: 1)

7able 7 . Clinical sample wise Dristribution of Pseudomonas aeruginosa

Type of sample

Number of samples

Pus

52 (39.39%)

Urine

50 (37.87%)

Sputum

10 (7.57%)

Stool

3.03%

BAL

4.54%

ASF

ET

3.03%

PLF

04 ( )
06 ( )
02 (1.54%)
04 ( )
04 ( )

3.03%

Total

132 (100%)

BAL. Broncho alveolar lavage, ASF: Ascitic fluid, ET: Endotracheal tube, PLF:

Pleural fluid

Out of 132 isolates Pseudomonas aeruginosa
was isolated from 120 (90.50%) inpatients and 12
(9.50%) out patients.

Age wise distribution of Pseudomonas
aeruginosa was as follows. 32 (24.24%) isolates were in
the age group of 21 to 30, 11 (16.66%) isolation were in
the age group of 31 to 40, 20 (15.15%) isolates were
from the age group of 41 to 50, 14 (10.62%) isolates
were in the both in 0 to 10 and 51 to 60 years, 10
(7.57%) isolates were in the age group of 61 to 70 and

the rest of the 6 (4.54%) isolates were seen in above 70
years of age. This shows that Pseudomonas aeruginosa
infections are not confined to particular age group but
distributed in all age groups with slight variation.

Out of 132 isolates MBL enzyme production
was seen in 44 (33.34%) cases and in 88 (66.66%)
cases there was no MBL production. The ATCC 27853
Pseudomonas aeruginosa did not show any zone size
enhancement by Double Disk Synergy Test (DDST).
(7Table 2)

Table 2 : MBL production in P.aeruginosa

MBL

Number of cases

MBL positive

44 (33.34%)

MBL Negative

88(66.66%)

Total

132 (100%)

© 2014 Global Journals Inc. (US)



Antibiotic sensitivity pattern of both MBL and
non MBL producers to various antibiotics is shown in

0.002).

table-3, MBL producers were showing less sensitivity to

routinely used antibiotics

including

imipenem and

Meropenem compared to non MBL producers (p value-

Distribution of Pseudomonas aeruginosa in

various clinical samples is shown in table-4

Table 3 . showing antibiotic sensitivity pattern of MBL producers and non producers

Antibiotics (ug) MBL Positive MBL Negative
n=44(33.34%) n=_88 (66.6%)
Gentamicin (10) 0 52(59%)
Ciprofloxacin (5) 5 (11.3%) 29 (65%)
Cefepime (30) 3 (6.8%) 40 (45.4%)
Ceftazidime (30) 5 (11.3%) 52 (59%)
Ceftriaxone (30) 5 (11.3%) 25 (28%)
Azithromycin (50 ) 3 (6.8%) 10 (11.3%)
Piperacillin/Tazobactam 20 (45.4%) 44 (95.4%)
(100/10)
Imipenem (10 ) 0 20(22%)
Meropenem (10 ) 0 21(23%)
Colistin (10 ) 100 (100%) 100 (100%)
Aztreonam (10 ) 3(6.8%) 23 (25%)
P<0.05

Graph : showing antibiotic sensitivity pattern for both MBL and non MBL producers

100
90
80
70
60
50
40
30
20
10

1000

QL. A
JI. 9

B MBL positive 33%
B MBLnegative 67%

Table 4 . Distribution of MBL producing P.aeruginosa according to clinical specimen

Clinical | P.aeruginosa | MBL Producers(n=44)
specimen (n-132)

Pus 52 18 (40.90%)
Urine 50 16(36.36%)

Sputum 10 04(9.09%)
ASF 02 02 (4.45%)
PLF 04 02 (4.45%)

ET 04 02 (4.45%)

Stool 04 00
BAL 06 00
Total 132 44(100%)
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IV. DISCUSSION

Out of 132 clinical isolates of Pseudomonas
aeruginosa 52 (39.39%) were from pus samples
followed by 50 (37.87%) urine samples. In one study by
Bashir etal (Bashir etal 2011), among MBL producers
27.3% from urine, followed by 24.2% from wound
infections. In 2008 Javiya et al(Javiya etal 2008)
reported the highest number of Pseudomonas infection
was found in urine followed by pus and sputum which
indicates that wound infections and Urinary tract
infections are the most common hospital acquired
infections. These are the most important cause of
morbidity in general population and also in hospitalized
patients. In our study 90.5% of isolates were from
inpatients and 9.5% were out patients, all MBL
producers were from in-patients which show that
Pseudomonas aeruginosa mainly causes nosocomial
infections. Our study is correlating with Bashir etal 2011.
Pseudomonas aeruginosa infections were seen almost
equally in both males and females with 53.03% and
46.96% respectively. Among the isolates of
Pseudomonas aeruginosa 24.24%cases were in the age
group of 21 to 30 followed by 16.66% were in the age
group of 31 to 40 only 4.54% were above 71 years.
There was a slight variation with other studies in age but
pseudomonas infections are distributed in all age
groups.

MBL producing Pseudomonas aeruginosa is
emerging as nosocomial pathogen and cause of
concern for clinicians. It has the ability to acquire
resistance to broad spectrum B - lactam antimicrobial
agents which include 3“ generation Cephalosporins,
Cephamycin, Carbepenems, Gentamicin and Fluoroqui-
nolones. This MBL enzyme production has a potential to
spread rapidly and to different Gram negative bacilli
such as E.coli, Klebsiella and no suitable antimicrobial
agents are available. In our study among the 132
isolates of Pseudomonas aeruginosa 44(33.34%) were
MBL producers and 88 (66.66%) were non producers.
Among the MBL producers majority were Pus samples
18 (40.90) followed by urine samples 16(36.36%) and 4
(9.09%) sputum. This indicates that MBL production
among the isolates of Pseudomonas aeruginosa
significant problem in wound infection followed by
urinary tract infection. In our study prevalence of MBL
producing Pseudomonas aeruginosa strains was 33%
as the studies from other parts of India showing variable
prevalence rate. In one study by Attal Ro in 2010
showed 11.4%, Navaneeth et al in 2000 12%,! Mendiratta
et al in 2005 8.2% ! Hemalatha et al in 2005 14%,
Agraval et al in 2008 8.5%. Since then the incidence of
MBL producing by Pseudomonas aeruginosa has been
reported to be 10 to 30% from various clinical
specimens across the country (Taneja etal 2003). Mary
et al reported 42% MBL production; Sarkar et al

© 2014 Global Journals Inc. (US)

reported 54.54%. This shows that prevalence of MBL
producing Pseudomonas aeruginosa is increasing day
by day.

Among the MBL non producers maximum
sensitivity was  seen to  Colistin (100%),
Piperacillin/Tazobactam (95.4%) followed by
Ciprofloxacin (65%), Ceftazidime (59%) and Gentamycin
(59%). Imipenem(22%) and Meropenem (23%) and
Aztreonam (25%). Among MBL producers majority were
sensitive to  Colistin (100%), Piperacillin/Tazobactam
(45.4%) and none of them were sensitive to Imipenem
and Meropenem (0%) Gentamicin (0%), Cefepime and
Azithromycin (6.8%), ciprofloxacin, Ceftazidime, ceftria-
xone (11.3%) and Aztreonam (6.5%). The reason for
Carbapenem resistance would be due to reduced
uptake of drug. Our study is correlating with Bashir etal
2011 where MBL producers were resistant to gentamicin
and 9.1% sensitive to Ciprofloxacin, 18.1% to
Piperacillin/Tazobactam. Similar results were observed
by Navneet etal 2002 and Agarwal etal 2006 in one
study by Rakesh Kumar etal 2014 showed that very low
sensitivity was observed to 3rd  generation
Cephalosporins, Ceftazidime 5%, Amikacin 10%,
Ciprofloxacin  20%. They also observed that MBL
producing Pseudomonas aeruginosa strains were 95%
sensitive to Colistin. Our results are nearer to the above
study. Our results are similar to Seema etal 2012 where
both MBL and non MBL producers were 100% sensitive
to colistin. , MBL producers were 0% sensitive and non
MBL producers were 20% sensitive to Aztreonam. This
shows that MBL producing Pseudomonas aeruginosa is
developing resistance to routinely used antibiotics
compared to non MBL producers. A ‘p’ value <0.05 was
considered to be significant. This emerging drug
resistance in Pseudomonas aeruginosa is causing
problems in treatment, increasing the mortality rates and
prolonged hospitalization.

V. CONCLUSION

Pseudomonas aeruginosa continues to be
leading cause of serious infections particularly
nosocomial infections mainly effecting the inpatients.
The predominant infections observed were wound
infections and wurinary tract infections. The most
common age group affected was between 21 to 30
years and Pseudomonas aeruginosa infections were
equally distributed between males and females. The
present study has demonstrated that 33% of
pseudomonas aeruginosa are MBL producers and
developing resistance to commonly prescribed
antimicrobial agents such as Azithromycin, Cefepime,
Ciprofloxacin, Gentamicin and Ceftazidime. MBL
producers were resistant to Imipenem and Meropenem.
The emergence of multidrug resistant Pseudomonas
aeruginosa due to the indiscriminate use of antibiotics is
a challenging clinical problem which leads to the



development of

resistance to the routinely used

antibiotics. There is a need to do surveillance to know
the susceptibility pattern and to detect the MBL
producers. MBL producers cause problems in treatment

and in infection control.

Revised guidelines on rational

antibiotic usage are to be reinforced. Infection control
measures must be intensified to minimize costs of
patient care.
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Abstract- This study was focused to identify the link between
oxidative stress and senescence of erythrocytes in vivo. To
elucidate this mechanism, various modification of RBC
membrane proteins and lipids were analyzed invitro, exposing
them to oxidative stress and the results were compared with
the changes observed in erythrocytes undergoing senescence
in vivo. The other objective was to confirm the mechanism of
autoantibody mediated removal of aged RBCs. Our results
established that increased lipid peroxidation products,
followed by the enhanced damage of RBC membrane protein
caused increased RBC membrane protein carbonylation, to
normal red cells exposed to the in vitro Fe?* & ascorbate
induced oxidative stress. It was presumable that these
changes were mediated by hydroxyl (OH) radicals. Further,
similar changes were also seen in percoll gradient age
fractionated high density aged RBCs. Both in vitro oxidative
stress & in vivo studies with high density red cells showed no
changes in membrane protein thiol oxidation and protein
cross-linking. It was presumable that the enhanced bound
IgGs to the red cells represented auto antibodies directed
against carbonylated proteins of RBC membranes playing a
central role in the senescence of RBCs followed by in vivo
removal of such antibody coated RBCs from the circulation.

Keywords.: human RBC membrane, protein carbony -
lation, oxigative membrane aamage, senescernce of
RBC, oxygen free radical, ROS, autoantibody to RBC.

. INTRODUCTION

he term ‘senescence’ in the context of normal
Tblood cells implies that the cells are removed from

the circulation in an age dependent manner. Life
span of erythrocyte varies between species, is
exceptionally constant within a species[1]. Over the last
few decades several age related alterations of
erythrocyte membrane and mechanisms of damaged or
aged RBCs have been investigated [1,2]. Out of these
oxidative damage to erythrocyte membrane proteins
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and lipids is presently thought to play key role during
senescence of normal RBSs as well as accelerated
senescence of pathological red cells seen in
thalassemia , sickle cell anaemia etc. The oxidative
damage is initiated probably by oxygen free radicals
(ROS) and other oxidants produced endogenously [3, 4,
5, 6, 7, 8]. In vitro characterization of density separated
red cells also has provided cumulative oxidative

damage [3].
Dense human red cells show moderately
increased amounts of methaemoglobin [9]. Ex-

posing intact erythrocytes or ghosts to oxidizing
systems in vitro showed various modifications e.g. lipid
peroxidation,  cross-linking and fragmentation
of membrane cytoskeletal proteins, binding of
hemichrome and heinz body to the inner surface of the
membrane, clustering of band-3 protein, loss of
membrane free sulphydryl groups, incorporation of
carbonyl content in the membrane protein etc [5, 8, 10,
11,12, 18, 14, 15, 16, 17]. Some of these changes have
also been studied in vitro density separated or
biotinylated aged erythrocytes and also in pathological
red cells of accelerated ageing [1, 2, 4, 18, 19, 20, 21 ].
Many of these changes are seen in stored RBC in blood
bank [22, 23]. A possible reason for cumulative
oxidative damage to the red cell membrane would be a
reduction in the activity of oxidative defense enzymes

like, superoxide dismutase (SOD), glutathione
peroxidase, glutathione reductase etc [24, 25 ].
Superoxide radicals ©,) undergo

dismutation reaction spontaneously (2 O, —+ 2HT
->H,0,) or catalyzed by SOD, produces H,0, ( 20, +
2H* S©_H,0,) [26]. Again, O, and H,0, in presence
of Fe*" / Cu® /Mn*" can produce more reactive OH
radical by Haber Weiss reaction ( O, + H,0, f2+/
Cut W2t s QH +OH ). In biological system, simple
salt of Fe?* / Cu™ / Mn** and H,O, can also produce
OH radical via Fenton reaction ( Fe?™ +H,0, -—->Fe**
+ OH + OH) [27]. Now, H,0, can be removed from
cells by the action of catalase (2H,0, 425 2H,0 +

0, or by the action of selenium dependent
glutathione  peroxidase ~ (H,0, -+ 2GSH  duanone

peroxdase s, GSSGH ~+ 2H,0) [24, 27,28 1.
In vitro studies showed that ascorbic acid by
virtue of its property of causing reductive recycling of
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Fe®* to Fe?" may promote metal catalyzed Haber Weiss
reaction, to produce more damaging OH radicals [28,
29]. Hence, Ascorbate has dual role - anti oxidant and
pro-oxidant, where latter is exhibited in presence of
transition metals [27, 30, 31, 32, 33]. Again, it has been
shown that membrane of high density red cell is highly
susceptible to peroxidative damage exclusively to poly
unsaturated fatty acids of membrane in a chain reaction
[27, 5, 34, 35, 36, 15].

The signals that trigger the removal of aged
erythrocytes and the actual mechanisms of such
removal, i.e. elucidation of link between oxidative
membrane damage and removal of aged cells from
circulation are still controversial. However it has been
suggested that recognition and removal of aged,
infected or damaged RBC involve multiple pathways;
mainly antibody independent phagocytosis, antibody
dependent phagocytosis and removal by splenic
sinuses [37]. In antibody independent removal,
oxidatively damaged erythrocytes are phagocytosed by
macrophages through scavenger receptors for low
density lipo protein (LDL) in absence of opsonizing
antibodies [38, 39]. In antibody dependent removal of
aged RBC, auto antibodies ( anti band-3, antigalactosyl
antibodies or antibodies to malonaldehyde-protein
adduct) bind to the surface of aged RBCs leading to
phagocytic removal of aged, oxidatively damaged and
pathologically damaged red cells by macrophages [ 40,
41, 42, 2, 7, 43, 37, 23]. But the nature of such
antibodies has been subjected to debate [40, 41, 42,
37,18,2].

It has been proposed  that impaired
deformability provides a major route of the destruction
of senescent red cells [44, 45]. Poor deformability or
increased rigidity due to oxidatively modified red cells as
well as aged RBC membrane proteins and lipids retard
the red cells’ movement in the spleen and they may be
entrapped in splenic sinuses for destruction [ 14, 18, 46,
471.

It was clear that although oxidative damage to
RBC membrane protein and lipid play key role in the
mechanism of senescence of erythrocyte; but there
were important lacunae in our present state of
knowledge. This investigation led to fill up that lacunae
and which in the long run might lead to identification of
suitable agents to prolong the survival of endogenous or
transfused RBCs in the circulation.

[I.  AIMS AND OBJECTIVES

The specific objectives of this work were-a)
study of various oxidative modifications of human
erythrocyte membrane lipids and proteins exposed in
vitro to physiologically relevant oxidizing system like iron
and ascorbate. b) study of effects of free radicals and
metal chelators on the above system. c) to investigate if
oxidative damage to RBC membrane
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like increased carbonylation led to enhanced binding of
immunoglobulins (IgG) to cell surface. d) to study
whether the oxidative damage to RBC membrane
observed in vitro were also present in aged erythrocytes
obtained from the circulation by density gradient
method.

III.  MATERIALS AND METHODS

Blood obtained from healthy human male and
female volunteers of age group 20 to 50 years was
collected in 3.2% sodium citrate solution. Institute’s
research ethical committee approval was obtained. All
the healthy blood donors were informed the purpose of
the study prior to drawing of blood.

Materials

Percoll, Alpha cellulose, Microcrystalline
cellulose, Catalase, Superoxide dismutase (SOD),
Diethylene triamine penta acetic acid (DETAPAC),

Butylated hydroxy toluene (BHT), Bovine serum albumin
(BSA), Polyvinyl difluride (PVDF) membranes, Alkaline
phosphatase conjugated goat anti rabbit IgG, Polyclonal
anti-DNP  antibody, 4-(2-hydroxy ethyl)-1-piperazine
ethane sulphonic acid (HEPES), Phenyl methyl
sulphony! fluoride (PMSF), Tween20( Polyoxyethylene
sorbitan mono laurate, Sigma ultra) and Ferritin (Type1:
from horse spleen) were purchased from Sigma
Chemical Co., USA., Biogel P-6 were obtained from Bio
Rad, USA., 5-bromo-4 chloro-3-indolyl- phosphate/ nitro
blue tetrazolium (BCIP/NBT), Tetra methyl benzidine
(TMB), Protein-A- horse radish peroxidase conjugate,
protein —A- agarose column and Human IgG purification
kit were obtained from Bangalore Geni Pvt. Ltd., India.
Thiobarbituric acid (TBA), Trichloro acetic acid (TCA)
were from E.Merck, Germany. 2- Deoxy ribose (DR),
Mannitol, Dimethyl sulphoxide (DMSQO), L-Ascorbic acid,
2,4- dinitrophenyl hydrazine (DNPH) and all chemicals
for  Sodium dodecyl sulphate-polyacrylamide gel
electrophoresis  (SDS-PAGE) were purchased from
Sisco Research Laboratory, Mumbai, India. All other
chemicals used were of analytical grade.

Methods

a) Preparation of hurman erythrocyte ghosts

Human blood collected in 3.2% sodium citrate
solution made free from WBC and Platelets by passing
through a column bed of microcrystalline cellulose and
alpha cellulose (1:3) as adopted from Beutler et al
(1975) [48]. . Briefly, microcrystalline cellulose ( mean
size 50um,Sigma cell-50) and a-cellulose were taken in
1:3 ratio by weight and suspended in phosphate
buffered saline (PBS), pH 7.4 and packed in a 10 ml
plastic syringe with an inner diameter of 1.5 cm, so that
5ml column was 1.5 cm by 5 cm. The packed column
was washed with PBS, pH 7.4. The blood (approx 5 ml)
was centrifuged at 1,000 x g for 5 min and the



supernatant plasma was removed along with the buffy
coat. The packed red blood cells were poured over the
cellulose column and washed down with ice cold
isotonic PBS, pH 7.4. The eluate was collected (approx.
40-50 ml for 5 ml of blood) and centrifuged at 1,000 x g
for 10 min to obtain the erythrocyte pellet. The
erythrocytes were routinely recovered from the column
up to 80% and the preparations were practically free of
leucocytes (> 99.5%) and platelets (> 95%) as verified
microscopically. The erythrocyte ghosts were prepared
by hypotonic lysis [49]. The pelleted erythrocytes were
lysed in 60 volumes of 5 mM sodium phosphate buffer,
pH 8.0 followed by centrifugation at 20,000 x g to obtain
haemoglobin free white ghosts. The creamy white
ghosts were suspended in 50 mM phosphate buffer, pH
74 and kept frozen at -20°C for subsequent
experiments.

b) Estimation of protein

Protein content of erythrocyte membrane
ghosts was estimated by the method of Lowry et al
(1951) [50] after solubilizing in 1% SDS and using BSA
as standard.

c) 2-Deoxy ribose (DR) degracation assay

Hydroxyl radical generation in the incubated
mixture of ascorbate and/or Fe*" has been measured by
DR degradation assay [51]. The reaction mixture in 50
mM phosphate buffer, pH 7.4 contained 1mM DR, 0.5
mM ascorbate, 0.2 mM FeSQO, or 5.6 uM Ferritin with or
without other additions like mannitol (20mM) or 20 mM
DMSO in a total volume of 600 ul. Incubation was
terminated after 1 h by addition of 1.4ml of 2.8% TCA to
each tube followed by addition of 0.6ml of 1% (w/v) TBA.
Then all the tubes were heated for 10 min in a boiling
water bath. The tubes were cooled briefly and
absorbance taken at 532 nm.

ad) SDS-FPAGE of erythrocyte membrane ghosts

Freshly prepared erythrocyte ghosts with Fe?*
(0.2mM) and ascorbate (0.5mM) were incubated at
37°C for 2 h with or without other additions. Incubation
was terminated by addition of electrophoresis sample
buffer containing 3% SDS, and 5% B-mercapto ethanol
followed by heating in boiling water bath for 3 min. The
samples were immediately applied for discontinuous
SDS-PAGE in reducing condition using 10% separating
gel following the method of Laemmli (1970) [52]. Slab
gels were stained with coomassie brilliant blue-R and
destained in 5% methanol & 7.5% glacial acetic acid
mixture.

e) Lipid peroxidation study

Lipid peroxidation in incubated ghosts was
estimated by measuring the production  of
malonaldehyde (MDA) as described by Ohkawa et al
(1979) [53, 51]. Erythrocyte ghosts incubated with or
without ascorbate (0.5mM) and /Fe?* (0.2mM) at 37°C
up to 2 h with other additions like 0.5 mM BHT, mannitol

(20mM) , DMSO (20mM) or catalase ( 50 pug/ml) in a
total volume of 200 pl. To each 200 pl of incubation
mixture were added 100 ul of 8.0% SDS, 750 ul of 20%
acetic acid (pH 3.5) and 750 ul of 8.0% aqueous TBA.
The samples were heated at 100°C for 15 min. The
tubes were briefly cooled and 2.5 ml of a mixture of n-
butanol and pyridine (15:1, v/v ) was added to each tube
and vortexed thoroughly. The samples were centrifuged
at 4,000 rp.m. for 10 min. The organic layer was
collected and absorbance measured at 532 nm. Amount
of MDA was expressed in n moles/mg protein using a
molar extinction co-efficient of 1.56 x 10° M cm™ [54].

7 Estimation of carbonyl content

Erythrocyte ghosts were incubated with or
without ascorbate (0.5mM) and Fe** (0.2mM) at 37°C
up to 2 h with other additions in a total volume of 200 pl.
To each tube was added 500 pl of TCA followed by
centrifugation at 3,000 r.p.m. to obtain a precipitate. To
each precipitate 500 pl of 10 mM DNPH in 2 M HCI was
added. The tubes were allowed to stand at room
temperature for 10 min with occasional vortexing. Then
to each sample 500 ul of 10% TCA was added followed
by vortexing and centrifugation at 10,000 x g for 5 min.
The supernatant was discarded and the pellet was
washed 3 times with 1ml ethanol-ethyl acetate mixture
(1:1) to remove excess reagent. Precipitated protein as
pellet was solubilized in 1ml protein dissolving solution
containing 2% SDS, 0.05% EDTA in 0.8 M sodium
phosphate buffer, pH 8.0. Appropriate sample and
reagent blanks were kept for this assay. Absorbance
was taken at 370 nm and the carbonyl content of each
sample was calculated using a molar absorption co-
efficient of 22,000 M'.cm' and the results were
expressed in terms of n moles/mg protein [55, 56, 57,
58].

q) Estimation of sujphyadry! group

Erythrocyte ghosts, in presence or absence of
ascorbate (0.5 mM ) and Fe?* ( 0.2mM ) with other
additions were incubated for 2 h at 37°C in 50 mM
phosphate buffer, pH 7.4 in a total volume of 200 ul. At
the end of the incubation, erythrocyte membrane
proteins were solubilized by the addition of 1 ml of
protein dissolving solution containing 2% SDS, 0.05%
EDTA in 0.8 M sodium phosphate buffer, pH 8.0. To
each sample 50 pl of DTNB solution (40mg DTNB in 10
ml of 0.1 M sodium phosphate buffer, pH 8.0) was
added. A set of reagent blanks were made and
absorbance taken at 412 nm after 15 min, The thiol
content was estimated using a molar absorption co-
efficient of 13,600 M'.cm™ and expressed as n moles of
of thiols/mg of protein [13, 57 ].

h)  Purification of autologous IgG
Human autologous IgG was purified by affinity
chromatography on a protein—A agarose column using a

commercial kit of Bangalore Genei, India. The eluate
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containing IgG was passed through a Bio-gel P-6
column equilibrated in PBS, pH 7.4. IgG was stored in
aliquots in presence of 0.1% sodium azide at 4°C.

i) Binding of autologous IgG fo oxidatively damaged
red blood cells

Erythrocyte ghosts were incubated with or
without Fe** (0.2 mM) /ascorbate (0.5mM) in presence
or absence of mannitol (20 mM), DMSO (20 mM) or
catalase (50 pg/ml). After the incubation at 37°C for 2h
the red cell ghosts were pelleted down. The supernatant
from each tube was aspirated and the pellet suspended
in PBS, pH 7.4 containing 1% BSA. Samples (100 ul) of
red cell ghost suspension (control, oxidized and
oxidized with inhibitors) were taken in micro centrifuge
tubes pre-coated with 1% BSA. To each tube was
added 100 pl of IgG in PBS -1% BSA and the tubes were
left overnight at 4°C for IgG binding. Appropriate blanks
(without membrane suspension) and negative controls
(without added IgG) were kept. After the incubation, to
each tube was added 0.8 ml of PBS-0.2% BSA followed
by centrifugation at 10,000 x g for 10 min. The
supernatant was removed and the pellet was washed
twice with 1 ml of PBS-0.2% BSA. 100 ul of protein- A-
HRP conjugate (diluted 1:10,000) was added to each
tube and kept at 4°C for 1 h followed by centrifugation at
10,000 x g for 10 min after addition of 0.8 ml of PBS-
0.2% BSA. The pellet was washed twice with PBS-0.2%
BSA to remove completely the excess unbound Protein-
A-HRP. Subsequently, 100 ul of the substrate solution
TMB/H,O, was added to each tube and mixed
thoroughly. The tubes were kept in dark for 30 min
during which a blue colour was developed. The reaction
was stopped by addition of 200 ul of 2 M H,SO, which
also changed the colour of the reaction mixture from
blue to yellow. The absorbance was taken at 450 nm.
The absorbance of the blank and the appropriate
negative control were subtracted from the absorbance
of each test sample. The net absorbance of each test
sample was a measure of IgG bound to red cell ghosts.
IgG bound to oxidized ghosts with or without inhibitors
was expressed as ratio to IgG bound to control
unoxidized ghosts after appropriate corrections for
differences in protein content in individual samples [13,
43].

J) Purification of band-3 protein from human erythrocyte
Human erythrocyte ghosts obtained were
suspended in a solution containing 1 mM EDTA, 5 mM
B-mercapto ethanol, 0.03 mM PMSF, which was
adjusted to pH 7.5 with 1 M NaOH and stirred gently for
18 h at 4°C. The membranes were recovered by
centrifugation at 1,00,000 x g for 1 h and re suspended
in 50 mM sodium phosphate buffer, pH 7.4. The
membrane pellet was subjected to SDS-PAGE as
described earlier. The protein visible in the gel was
predominantly band-3 and this alkali treated pellet was
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used as partially purified band-3 protein. Autologous
IgG (1,5 mg/ml) was mixed with an equal volume of
suspension of partially purified band-3  protein
(alkali  treated erythrocyte pellet, protein content 2
mg/ml) and kept at 4°C for 2 h followed by
centrifugation at 1,00,000 x g for %% h. The
supernatant recovered was used as autologous IgG,
depleted of anti band-3 antibodies (IgG-depleted)
and used for IgG binding assay [43].

k) Separation of young and aged erythrocyles

Young and aged erythrocyte of human were
isolated by isopyenic centrifugation through gradient of
“Percoll”, a commercially available polyvinyl-pyrrolidone-
coated colloidal silica following the method of Rennie et
al (1979) [59]. A continuous density gradient of “Percoll”
(0-100%) was prepared with the help of a gradient
maker and a peristaltic pump and using two stock
solutions: one containing 5.263% BSA in water and
another containing 5.263% BSA (w/v) in percoll. 19
volumes of each of these solutions were separately
mixed with 1 volume of solution (final pH 7.4) containing
2.66 M NaCl, 0.09 M KCI and 200 mM HEPES, pH 8.5.
Thus, resultant mixtures were isotonic containing 5%
BSA. 0.8 ml of red cell suspension was brought to room
temperature and carefully layered on the top of the
continuous percoll gradient (8 ml). Age fractionation of
red cell was achieved by centrifugation at 1,100 x g for 9
min at room temperature followed by slow deceleration
of the rotor. The cell fractions were then sequentially
aspirated from the top of the gradient using a Pasteur
pipette attached to the peristaltic pump. Top 20% of the
fractionated cells were taken as young cells and bottom
20% of the cells used as aged red cells. The cells were
finally washed to free percoll by 3 washes in PBS, pH
7.4 [59].

[)  After preparation of young and aged erythrocyte
membrane, protein carbonyl content, free thiol
groups, protein cross-linking etc were measured by
previously mentioned methods.

m) Immunoblot analysis for protein carbonyls in young
and aged erythrocyte membrane ghosts

Freshly prepared young and aged erythrocyte
membrane ghosts were taken in two separate tubes
each containing 100 ul of RBC membrane ghosts and to
each of them was added 50 pl of 18% SDS to
solubilized the protein followed by addition of 200 ul 20
mM DNPH in 10% TFA. A yellow colour was developed
after incubating each mixture for 10 min. The samples
were then neutralized to orange red colour by slow
addition of 2 M Tris in 30% glycerol and 19% B-mercapto
ethanol. The samples were subjected to SDS-PAGE
followed by electroblotting in a semi dry electroblotter
unit, using a constant current of 2 m.A./cm? for 45 min.
The transfer of proteins to PVDF membrane was
confirmed by staining one portion of the blotted



membrane after it was dried. The other half of the
blotted membrane was incubated with PBS
containing1% BSA and kept for 2 h for blocking the non-
specific sites. The blocked membrane was incubated at
37°C with shaking in presence of anti-DNP antibody
(diluted 1:1000) for 1 h. After the incubation, the PVDF
membrane was washed in a washing solution containing
0.1% (v/v) Tween-20 in PBS followed by further
incubation for 1 h with alkaline phosphatase conjugated
goat anti rabbit IgG. The bands in the PVDF membrane
were detected by the addition of BCIP/NBT [55, 32].

n) Quantitation of cell bound IgG of young and aged
erythrocytes

The young and aged red cells were washed
thoroughly in PBS followed by preparation of
corresponding membrane ghosts as described earlier.
Membranes of young and aged erythrocytes were taken
in separate microcentrifuge tubes pre-coated with 1%
BSA. To each tube was added autologous IgG in PBS-
1% BSA and the tubes were left overnight at 4°C for IgG
binding. Bound IgG was quantitated as mentioned
earlier. IgG bound to aged RBC membrane ghosts was
expressed as a ratio of IgG bound to control young RBC
membrane ghosts [43].

o) Statistical Analysis

All experiments were checked for reproducibility
and statistical significance worked out. All the values in
Tables and Charts of result section were presented as
mean = standard error of mean (SEM). Significance of
difference between groups were determined following
Students't’ test for paired and unpaired observations
[60].

IV. RESULTS

a) Results presented in Table-1 showed that the
mixture of Fe** (0.2 mM) and ascorbate (0.5 mM)
produced hydroxyl radicals by Fenton reaction as
shown by 2- deoxyribose (DR) degradation assay.
The phenomenon was inhibited by hydroxyl radical
scavenger like mannitol (20mM) upto 62.4% and
DMSO (20 mM) up to 77.4% or by antioxidant
enzyme catalase (50 ug/ml) upto 58.9%. Again, it
was also observed that ferritin (5.6 uM) can also
produce OH radical when incubated with 0.5 mM
ascorbate (Table-1). Hence iron and ascorbate were
physiologically relevant to erythrocyte in vivo and
mixture of these components was used as a model
system to oxidative stress in vitro.

b) Fig-1 showed that SDS-PAGE analysis of
membrane proteins of erythrocyte ghosts incubated
with Fe** and ascorbate. In control sample  (Lane-
a) different protein bands of red cell membranes
were visible and named according to Fairbanks et al
(1971) [49]. Incubation of erythrocyte membranes
with Fe?* (0.2 mM) and ascorbate (0.5 mM) did not

however produce any cross-linking or

fragmentation (Lane-b, ¢ & d).
As presented in Table-2, no significant change in

protein thiol content of red cell ghosts were
observed during incubation with Fe?* (0.2 mM) and
ascor bate (0.5 mM) for 2 h at 37°C.

A significant increase in protein carbonyl content in
red cell membrane ghosts exposed to iron and
ascorbate for a period of 2 h was observed (Fig-2).
The phenomenon was inhibited by hydroxyl radical
scavengers like mannitol, DMSO and also by
antioxidant enzyme, catalase (Fig-2). The inhibition
was statistically significant.

When erythrocyte ghosts (protein content 0.6 to1.0
mg/ml) were incubated with Fe?* (0.2 mM) and
ascorbate (0.5 mM) at 37°C , MDA produced per
mg protein per 2 h were significantly higher with
respect to control  erythrocyte  ghosts. Lipid
peroxidation was significantly inhibited ( about 90%)
by 0.5 mM of BHT, while mannitol (20 mM ), DMSO
(20 mM ) and catalase (50 pg/ml ) did not inhibit
MDA production (Table-3).

Table-4 showed that a very significant increase
(about 4 fold) in the binding of auto logous 1gG
occurred in oxidized ghosts compared to control.
The binding of auto logous IgG to ghosts was
quantitated by an immunoassay using Protein-A-
HRP conjugate and TMB (substrate). Since it was
difficult to estimate the number of IgG molecules
bound per ghost cell, the net absorbance at 450 nm
for each sample normalized to a protein
concentration of 1 mg/ml was calculated and taken
as a measure of bound IgG. The net absorbance for
each sample was derived by subtracting from the
total absorbance, the values for the blank and the
appropriate negative control (ghost incubated
without IgG). This increased binding of oxidized
ghosts was however not seen when anti-band-3
depleted IgG was used for binding assay.

In order to elucidate the link between oxidative
stress and enhanced IgG binding to red cell ghosts
several radical scavengers and antioxidant enzymes
were used in the binding assay. Table-5 showed
that catalase and hydroxyl radical scavengers like
mannitol (20 mM) and DMSO (20 mM) prevented
significantly enhanced binding of autologous IgG to
oxidized erythrocyte ghosts.

The parameters of oxidative stress were then
measured in density separated erythrocytes in a
percoll gradient. There was a statistically significant
rise (1.5 fold) in protein carbonyl content in aged
RBC membrane ghosts with respect to young red
cell membrane ghosts (Fig-3).

Immunoblot analysis of young and aged erythrocyte
ghosts using anti-DNP antibody also showed
increased carbonylation of proteins in  aged
erythrocyte membrane (Fig-4).

protein
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))  Fig-5 showed that there was no significant decrease
in protein thiol content in aged RBC membrane
ghosts compared to young RBC membrane ghosts.

k) SDS-PAGE of young and aged erythrocyte ghosts
showed that there was no such remarkable
difference in the band pattern of membrane proteins
(Fig-6), and especially no cross-linked high
molecular weight proteins or evidence of protein
fragmentation was apparent in aged erythrocyte.

) As presented in Table-6, autologous IgG binding to
aged erythrocyte ghosts was more than 2.5 fold
higher than that of young erythrocyte ghosts, when
incubation  was  carried out  with IgG
concentration of 1 mg/ml. Raising IgG
concentration to 2.5 mg/ml, IgG binding to aged
red cell ghosts was about 3.7 times more than that
of young erythrocyte ghosts.

V.  DISCUSSION

Erythrocyte membrane encounters oxidative
stress both from cell interior and exterior [3]. Different
investigators have studied red cell membrane alterations
by subjecting intact RBC or RBC membrane ghosts to
different oxidizing systems like ascorbic acid and iron
Jcopper, H,Ofiron, ADP/Fe**, phenyl hydrazine,
xanthine / xanthine oxidase etc have been reported [47,
31, 10, 43, 11, 8 ]. Many of these changes have also
been noticed in aged red cells [1, 2, 3, 14, 15 ] or in
damaged RBCs undergoing accelerated senescence in
some pathological conditions [19, 4, 6, 21, 15, 16 ] orin
stored RBC in blood bank [22, 23 ].

In this study, mixture of ascorbic acid and iron
(Fe*™) has been used to induce oxidative stress,
because both these components are physiologically
relevant in the context of oxidative injury to erythrocytes
in vivo. Several discrete iron compartments in red cell
have been suggested [21]. This iron is bioactive and
can valance-cycle between Fe®' and Fe?" states is
capable of generating hydroxy! radicals [31, 33, 27, 29].
Reducing agents like ascorbate can potentiate this
mechanism and thereby promote the formation of
hydroxyl radicals via Fenton’s mechanism [30, 29]. The
elaborate transport and recycling of ascorbate by red
blood cells in vivo have been highlighted by many
investigators [28, 33].

Results from Table-1 indicate that a mixture of
ascorbate and iron (Fe?") is an active source of hydroxyl
radicals generated by Fenton’s reaction as evident from
the inhibition of 2-deoyribose degradation by catalase
and hydroxyl radical scavengers like mannitol and
DMSO. The oxidation of Fe?* to Fe** produces O,
radicals, which by dismutation produces H,0,. H,O,
further reacts with Fe?* to give rise to OH radicals by
Fenton’'s mechanism [31, 26, 33]. Ascorbate potentiates
the reaction by reductive cycling of iron from Fe®** to
Fe®* [29]. Further ascorbate undergoes autoxidation to
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produce H,0, [33]. This autoxidation of ascorbate is 0,
mediated and metal dependent as evident from its
inhibition by SOD and DETAPAC [33]. The fact that
ascorbate can interact with ferritin to generate OH
radicals as shown in Table-1 implies that a similar
reaction between ascorbate and native or denatured
haemoprotein in red cells may also lead to the formation
of toxic reactive oxygen species(ROS).

ROS can induce various forms of protein
damage such as cross-linking of polypeptide chains,
oxidation of protein thiol (-SH) groups, incorporation of
carbonyl groups into protein etc had been reported [57,
43, 55, 22]. In hydroxyl radical generating system like
iron/ascorbate, we have examined some of these
modifications which are considered as hallmark for
oxidative modification [55, 57, 32]. Under our
experimental conditions protein cross-linking or frag-
mentation were not observed (Fig-1). Some earlier
studies however, showed cross-linking of isolated
cytoskeletal proteins of erythrocyte membrane when
incubated for prolonged time with haemoglobin /H,O,
[46] or with xanthine/ xanthine oxidase [11] etc.

Oxygen free radicals also cause aggregation of
proteins, converting the side chains of cysteine,
methionine, histidine and tyrosine and form disulphide
bonds as the consequence of oxidation of free thiol
groups [13, 22]. The present results showed no
significant decrease in protein thiol content, which was
in conformity with the result of Beppu et al (1990) [43].
Beppu et al (1989) also observed from their result of
SDS-PAGE of RBC membrane proteins in reducing
condition no significant cross-linking of RBC membrane
protein exposed to oxidative stress with respect to
control ghosts[13] which was in conformity of our result
(Fig-1). However, it has been observed by the same
observers that SDS-PAGE of RBC membrane proteins in
non-reducing condition formed disulphide bond and
cross-linking of protein during oxidative stress [13, 43].

The metal catalyzed oxidation of proteins can
introduce carbonyl group at lysine, arginine, proline and
threonine residues in a ‘site-specific’ manner [61]. Free
radical damage to amino acid residues and/or reaction
with aldehydes or both derived from lipid peroxides
could contribute towards generation of protein carbonyl
[61]. The carbonyl bearing residues have not been
completely identified but gamma-glutamyl semial-
dehyde appeared to be the major residue [55]. In
different purified and crude extracts of protein several
workers have reported changes in carbonyl content as a
consequence of oxidative modification [55, 62.57 ], but
on erythrocyte membranes such reports are scanty. The
results obtained from this study (Fig-2) showed that iron/
ascorbate induced oxidative stress to RBC membranes
caused a significant rise in red cell membrane protein
carbonyl content which was inhibited by catalase and
hydroxy! radical scavengers-mannitol, and DMSO (Fig-



2) which indicated that the increase in protein carbonyl
content was mediated by hydroxyl radical attack.

In crude tissue preparation increased carbonyl
content as a result of oxidant stress may also be
secondary to associated lipid peroxidation [57]. During
lipid peroxidation, lipid peroxide or hydroperoxide or
peroxyl radicals are formed [27]. These preformed lipid
peroxidation products which broke down to yet more
radical species by reacting with transition metal like iron
[27] in turn caused oxidative damage to membrane
proteins [57]. This type of damage could not be
inhibited by OH radical scavengers like mannitol, DMSO
or anti oxidant enzyme catalase; but lipid soluble chain
breaking antioxidants like a-tocopherol and BHT were
effective[57]. In  this study however, protein
carbonylation has been inhibited significantly by
hydroxyl radical scavengers like mannitol, DMSO and
catalase (Fig-2); but lipid peroxidation of RBC
membrane was not inhibitible by these agents (Table-3).
This implied that in this system protein oxidation was not
secondary to lipid peroxidative damage. The enhanced
production of MDA in red cell membranes by Fe?* and
ascorbate during in vitro incubation was presumably the
result of breakdown of pre-formed lipid peroxides or
hydro peroxides by Fe?* (Table-3). Ascorbate
potentiated such iron catalyzed break down of
peroxides and hydro peroxides keeping the iron in the
reduced (Fe?") state [57]. That has been observed in
other systems also [27, 5, 10, 53]. However, the
consequence of such peroxidative = damage to
membrane was controversial [8, 34].

Autologous IgG binding to red cell surface has
been studied by many investigators [40, 18, 42], but
there were several controversies regarding the binding
site and antigenic specificity of bound autologous
antibody [37, 18, 42]. The signal that led to enhanced
lgG binding to red cell surface also were controversial.
[3]. Clustering of band-3 protein or proteolytic cleavage
of band-3 have been suggested by different workers as
trigger for enhanced IgG binding to RBC membrane [40,
18, 41, 23, 62]. Beppu et al (1990) [43] and later on
other scientist [7] have shown that in vitro enhanced
binding of autologous Ig G to red cell surface occured
following an oxidant stress. We have tried to confirm that
finding. Our results confirmed that increased binding of
anti band-3 immunoglobulins to red cell surface
following an oxidative stress by iron and ascorbate
(Table-4). However that was prevented by hydroxyl
radical scavengers like mannitol, DMSO and anti oxidant
enzyme catalase (Table-5).

Results presented in Fig-1 indicated that
oxidant stress to red cell ghosts under our experimental
conditions did not lead to protein cross-linking
/fragmentation or any change in protein thiol content
(Table-2). On the other hand OH radical scavengers like
mannitol, DMSO and anti oxidant enzyme catalase
prevented both the increased incorporation of carbonyl

groups to membrane protein (Fig-2) and enhanced
binding of autologous IgG to red cell surface following
an oxidative stress (Table-4). That obviously implied that
the two phenomena were inter-related.It was
presumable that the bound IgG in our in vitro assay
systems were auto antibodies generated earlier in vivo
against oxidatively modified proteins with increased
carbonylation.

Various types of membrane alterations have
been reported to aged red cells, which were linked to
oxidative damage [2, 3, 18, 19]. In the present study
increased carbonyl content to aged RBC membrane,
observed both in spectrophotometric and immune-
detection assay system (Fig-3, Fig-4) with respect to
that of young red cell membrane ghosts represented
that the aged red cells have been subjected to oxidative
stress in vivo which had been considered as the hall
mark of oxidative protein damage [55]. That result
seemed interesting, as no such information was
available in aged erythrocytes except for an isolated
study on stored RBC in blood bank [22].

No cross-linking or polymerization of red cell
membrane polypeptides were noticed in reducing
condition discontinuous SDS-PAGE pattern of aged red
cell membranes in comparison to young red cell
membranes (Fig-6). These results were also in
accordance with the /o wviro data where oxidant
treatment of RBC membrane ghosts failed to produce
any cross-linking or fragmentation of proteins (Fig-1).
However Rettig et al (1999) [2] have reported a covalent,
non-reducible, non disulphide cross-linking of globin
subunits of denatured haemoglobin with membrane at
the end of the RBC'’s life span. Our failure to observe
any cross-linking of membrane proteins in SDS-PAGE
of aged erythrocytes membrane might be related to
running the electrophoresis of aged RBC membrane
ghosts in reducing condition [13] or species difference
or method of isolation of aged red cells.

Again, we have observed no significant
alteration in membrane protein thiol content of aged red
cells compared to young cells (Fig-5). That was in
conformity with our in vizro result, where oxidative stress
by Fe?" and ascorbate failed to cause measurable
change in protein thiol content of RBC membrane
ghosts after incubation up to 2 h (Table-2). Our result
was in agreement with the result of Piccinini et al (1995)
[63].

Increased binding of autologous IgG to aged
red cell membrane have been well documented [40, 18,
37], although disputes were there regarding precise
nature of the auto-antibodies binding to RBC surface
[37]. Our results have confirmed this (Table-6).
Enhanced IgG binding to human aged red cells as seen
in our study supported the observation of Kannan et al
(1991) [64] and the result was also consistent with
elevated IgG binding seen in red cells of other species
like mouse, dog etc, using different methods for
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separating aged red cells from young red cells [65,2].
Since oxidant stress in wviro led to enhanced binding of
autologous IgG to red cell surface (Table-4), it might be
implicated that the increased binding of autoantibodies
to aged erythrocyte membrane was the result of
oxidative injury to red cell membrane during in vivo
ageing. This had also been suggested by Beppu et al
(1990) [43] and Fujino et al (2000) [7]. The nature of the
auto antibody binding to aged red cells have not been
elucidated in our study. However, since increase in lipid
peroxidation products followed by increased damage of
RBC membrane protein as increased carbonyl group
incorporation was the only noticeable change in the
membrane proteins of aged erythrocytes compared to
that of control young erythrocyte, it would be tempting to
speculate that auto-antibodies had been directed
against such altered membrane proteins. The antibody
dependent phagocytosis of red cells had been
considered as an important mechanism of removal of
old and damaged red cells from the circulation [40,18,
2, 7 ]. The oxidative modification of membrane protein
during ageing of erythrocytes was therefore, directly
linked with the subsequent removal of those cells from
circulation.

VI.  CONCLUSION

From the results and discussion of our study, it
can be concluded that in vitro oxidant stress to red
blood cell ghosts by iron and ascorbate, led to
increased lipid peroxidation products followed by
enhanced damage to RBC membrane protein, caused
increased membrane protein carbonylation; presumably
mediated by hydroxyl radicals and that phenomenon
was directly linked to enhanced binding of autologous
IgG to oxidized ghosts under similar condition of
incubation. It was presumable that bound autologous
immunoglobulins to oxidized red blood cell membranes
represented auto-antibodies generated in vivo against
carbonylated proteins. Further, in vivo senescence of
red cells was associated with increased membrane
protein carbonylation and enhanced binding of
autologous 1gG to red cell surface. Since removal of
aged red cells from the circulation in large measure
depended upon antibody dependent phagocytosis of
red cells by macrophages, our results indirectly pointed
out that oxidative stress induced modification of RBC
membrane carbonylated proteins triggered the latter
mechanism for removal of RBC by subsequent
formation of auto-antibodies.
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Table 7 : Hydroxyl radical detection by 2-deoxy ribose (DR) degradation assay

Incubation mixture Absorbance at %
532 nm after 2 h Inhibation

DR + Buffer 0.012 = 0.000 -
DR + Ascorbate + Fe?* 0.402 = 0.005 -
DR + Ascorbate + Fe?" + Mannitol 0.151 = 0.002 62.4
DR + Ascorbate + Fe?* + DMSO 0.091 = 0.006 77.4
DR + Ascorbate + Fe** + Catalase 0.165 =+ 0.006 58.9 &
Dr + Ferritin 0.072 = 0.001 - -
Dr + Ferritin + Ascorbate 0.243 = 0.005 -

Reactions carried out with incubation mixtures containing 2-deoxyribose (1 mM) with or without FeSO, (0.2 mM) or
Ferritin (5.6 uM) and ascorbate (0.5 mM) in presence or absence of inhibitors like mannitol (20 mM,), DMSO (20 mM)
or catalase (50 ug/ml) as described in the methods.

The values presented were mean = SEM of 6 observations (N=6).

Table 2 . Protein thiol (-SH) content of erythrocyte membrane

Incubation mixture n moles/mg protein

Erythrocytes ghosts + Buffer 36.00+ 1.0

Erythrocytes ghosts + Fe** + Ascorbate 34.09+1.101

Erythrocytes ghosts + Fe** + Ascorbate + Mannitol 3459 +1.0 =
Erythrocytes ghosts + Fe** + Ascorbate + DM SO 35.55+ 1.079 8

Incubation of erythrocyte ghosts was carried out for 2 h at 37°C in phosphate buffer (50mM, pH 7.4) with or without
addition of FeSO, (0.2 mM), ascorbate (0.5 mM) in presence or absence of mannitol (20 mM) and DMSO (20 mM)
followed by estimation of protein thiol content as described in methods.

The values presented were the mean = SEM of 10 observations (N=10).

Values were not significantly different from corresponding control values as observed from Student’s 't test (paired).
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Table 3 . Iron and ascorbate induced lipid peroxidation in erythrocyte membrane

Incubation mixture n moles MDA per mg
protein after 2 h
Erythrocyte ghosts + Buffer 1.27 = 0.000
Erythrocyte ghosts + Fe?" + Ascorbate 6.53 = 0.112*
Erythrocyte ghosts + Fe?" + Ascorbate + BHT 1.79 + 0.033"
Erythrocyte ghosts + Fe?" + Ascorbate + Mannitol 6.52 + 0.112%
Erythrocyte ghosts + Fe?" + Ascorbate + DMSO 6.52 + 0.113*
Erythrocyte ghosts + Fe?" + Ascorbate + Catalase 6.53 + 0.115"

Incubation of erythrocyte ghosts was carried out at 37°C for 2 h in phosphate buffer (50 mM, pH 7.4) with or without
addition of FeSO, (0.2 mM) and ascorbate (0.5 mM) in presence or absence of other additions like BHT (0.5 mM),
mannitol (20 mM), DMSO (20 mM) or catalase (50 ug/mi) followed by measurement of lipid peroxication as
described in the methods.

Results presented were the mean = SEM of 5 observations (N=5), followed by Student's 't test (paired).

Value marked *’ indicated significant rise of ljpid peroxiaation with respect to control  (erythrocyte ghosts incubated
alone with buffer). *p < 0.001.

Value marked ‘1’ showed significant inhibition by BHT. Tp < 0.001.

Value marked #’ showed no significant inhibition when compared with the value marked *'.

Table 4 . Autologous IgG binding to red blood cell ghosts

Incubation mixture Autologous IgG
binding
(ratio to control)
Oxidized ghost + Unfractionated IgG 426 + 0.175
Oxidized ghost + Anti band-3 depleted IgG 0.98 + 0.188

Erythrocyte ghosts incubated with or without FeSO, (0.2 mM) and ascorbate (0.5 mM) for 2 h at 37°C and binding of
unfractionated autologous 1gG (1mg/mi) and anti band-3 depleted autologous IgG (0.8 mg/mi) were measured as
described in the methods.

Results presented were mean + SEM of 6 observations (N=6).
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Table 5 Effects of Catalase, Mannitol and DMSO on autologous IgG binding to red blood cell ghosts

Autologous IgG
Incubation mixture binding
(ratio to control)

Oxidized ghost + IgG 426+ 0176
Catalase treated oxidized ghost + IgG 0.85 + 0.155"
Mannitol treated oxidized ghost + IgG 0.91 +0.159"
DMSO treated oxidized ghost + IgG 0.85 + 0.149

Erythrocyte Ghosts incubated with or without FeSO, (0.2 mM) and ascorbate (0.5 mM) for 2 h at 37°C in presence or
absence of catalase (50 ug/ml), mannitol (20 mM) and DMSO (20 mM) and binding of unfractionated autologous
lgG (1 mg/ml) was measured as described in the methods.

Results presented were mean = SEM of 6 observations (N=6) followed by Student’s 't lest (paired).

Values marked *’ showed significant inhibition of IgG binding when compared with the IgG binding of oxidized
ghost alone. *p < 0.0017.

Table 6 . Autologous IgG binding to young and aged red blood cell ghosts

Incubation mixture Concentration of IgG Autologous IgG
binding
(ratio to control)

Aged RBC membrane ghost + IgG 1 mg/ml 2 .70 = 0174

Aged RBC membrane ghost + IgG 2.5 mg/mi 3.72 £ 0183

Young and aged erythrocyte ghosts were prepared and used for autologous IgG binding assay as described in the
methods.
19G binding fo aged erythrocyte ghosts was expressed as ratio to that of young erythrocyte ghosts (control).
The values presented were the mean = SEM of 5 observations (N=5), followed by Student's ‘t'test (unpaireqd).
Value marked "*’ is significantly higher than the value marked ‘t'; *o < 0.001.
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a b.C.d

4.1
4.2

Figure 1 . Effects of iron and ascorbate on erythrocyte membrane

Incubation of erythrocyte ghosts were carried out for 4 h as described in the methods. All lanes contained equal
amount of protein. Lanes (a, b, ¢, d).- erythrocyte ghosts incubated in the buffer alone (a) or with 0.2 mM FeSO, (b) or
0.5 mM ascorbate (c) or 0.2 mM FeSO, and 0.5 mM ascorbate (d). The bands in Lane (d) were numbered according
to Fairbanks et al (1971).
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Figure 2 Protein carbonyl content of human erythrocyte ghost

Incubation of erythrocyte ghosts was carried out at 37°C for 2 h with or without addition of FeSO, (0.2 mM) and
ascorbate (0.5 mM) in presence or absence of mannitol (20 mM), DMSO (20 mM) and catalase (50 ug/mi) and
protein carbony! content was measured as adescribed in the methods.

Results presented were mean = SEM of 10 observations (N=10) followed by Student’s T test (paired).

Value of Il was significantly higher than the value of I; where, ljp < 0.0017.

Values of lll, IV and V, marked with asterisks (*) indicated statistically significant inhibition with respect to the value of
Il: where *p < 0.001.
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Figure 3 . Protein carbonyl content in young and aged red cell membrane ghosts

Values presented were mean = SEM of 6 observations (N=6) followed by Student's 't test (unpaired).
*indicated significant increase in protein carbonyl content in aged red cell membrane ghosts when compared with
that of young red cell membrane ghost. *o < 0.001.
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Figure 4 Immunodetection of protein carbonyls in young and aged erythrocyte membrane

Young and aged erythrocyte membrane protein carbonyls were derivatized with DNPH followed by SDS-PAGE and
transfer of protein bands to PVDF membrane and subsequent immunodetection by anti-DNP antibodies as
described in methods.

Lane (a).- aged erythrocyte membrane ghosts;
Lane (b).- young erythrocyte membrane ghosts

© 2014 Global Journals Inc. (US)

Global Journal of Medical Research (C) Volume XIV Issue VII Version I E Year 2014



lobal Journal of Medical Resecarch (C) Volume XIV Issue VII Version I E Year 2014

‘
T

(

OXIDATIVE STRESS INDUCED C/

ARBONYL GROUP INCORPORATION TO HUMAN RBC MEMBRANE: ROLE IN VIVO SENESCENCI
OF ERYTHROCYTE

Protein Thiol Content —

{ M moles / mg protein)

40

25

20

15

10

P
s S %
- i
5, +1
- & 5
& ®
. s
: 2] ,
A .
RS, Young red cell
— S . membrane ghost
"
- da
£
l‘-" >
LA |
- & M} Aged red cell
55 “ »+ membrane ghost
.i- +
‘o
= .:-_‘_ &
LS

Figure 5 . Protein thiol content in young and aged red cell membrane ghost

Values presented were mean + SEM of 6 observations (N=6) followed by Student's 't test (unpaired).
Values were not significantly different from each other.
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a b

T

Figure 6 : SDS-PAGE pattern of young and aged erythrocyte membrane ghosts

Preparation of young and aged erythrocyte membrane ghosts and SDS-PAGE were conducted as described in the
methods. Both the lanes contained equal amounts of proteins and membranes were not incubated. Lane (a).-young
erythrocyte ghosts, Lane (b).-aged erythrocyte ghosts. The bands in Lane (b) were numbered according to
Fairbanks et al (1977).
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FNAC as a Diagnostic Tool in the Evaluation of
Lymphadenopathy-A Tertiary Hospital
Experience

Manas Madan®, Puneet Kaur°, Mridu Manjari® & Manisha Sharma®

Abstract- Introduction: Fine Needle Aspiration cytology (FNAC)
is a rapid diagnostic technique for the initial evaluation of
palpable swellings. Enlarged lymph nodes are a common
lesion subjected to FNAC. The cytomorphological features
observed on cytology correlate very well with the histological
appearances. Besides initial diagnosis of lymphoma, it also
helps in diagnosis of residual disease, recurrence, progression
of low grade to high grade lymphoma and also the detection
of metastasis as lymph nodes are a common site of
metastasis of different cancers.

Materials and Methods: The present study comprises of 396
patients who presented with lymphadenopathy in the
department of pathology, Giansagar medical college and
hospital, Ramnagar, Patiala, Punjab from April 2008 to March
2011 (3 years). All the patients were subjected to FNAC using
a 10 ml syringe and 22 gauge needles. 70 cases were
subjected to lymph node biopsy. The cytological results were
compared with the histological findings wherever possible.
Observations & Results: Cervical lymph nodes were the
commonest ones that were sampled (216) followed by axillary
(115) and inguinal lymph nodes (65). FNAC diagnosis was
divided into malignant and non malignant lesions. Metastatic
cancer was the commonest malignancy observed whereas
reactive hyperplasia was the commonest non malignant
condition followed by granulomatous pathology. The
cytological diagnosis correlated well with the histopathological
diagnosis with the best correlation found in metastatic cancer
(100%)

Conclusion: FNAC of lymph nodes proved to be a very useful
tool in the diagnosis and early evaluation of enlarged lymph
nodes. It is useful in diagnosis of both neoplastic as well as
non neoplastic conditions.

Keywords. lymphoma, lymph nodes.

. INTRODUCTION

ine needle aspiration cytology (FNAC) is a simple
=== and rapid diagnostic technique. It is an accepted
procedure to diagnose lesions in the thoracic and
abdominal cavities as well as superficial lumps in the
body . Since this technique lends itself to outpatient
diagnosis, it is eminently suited for use in peripheral
medical centers @,
Lymphadenopathy is one of the commonest
clinical presentations in the outdoor patients. Etiology

Author @ o p @. Guru Ramadass Institute of Medical Sciences &
Research, Amritsar, Punjab, India.

e-mails: manasmaaaan@gmail.com, chiti1978@gmail.com,
mriguvikram@yahoo.com, manisha_salwan@yahoo.com,
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can vary from an inflammatory process to a malignant
condition ¥ FNAC is a safe accurate, repeatable,
sensitive, specific and a cost-effective procedure in the
diagnosis of lymphadenopathy *%. In the past, the
assessment of lymphadenopathy was made indirectly
from the clinicopathological parameters or biopsy, but
with the resurgence of FNAC as a diagnostic tool,
procedure of biopsy is mostly avoided ©°. The
cytomorphological features obtained in needle
aspiration frequently correlate very well with histological
appearance and in some cases has qualities of a micro
biopsy .

FNAC can be more useful than open biopsy in
cases where there is multiple lymphadenopathy. On
open biopsy, the surgeon can excise only those lymph
nodes accessible through the incision. Severe
inflammation around the lymph nodes can hinder the
identification of tissues and excised specimen may not
be representative. With FNAC, nearly all the palpable
nodes can be aspirated, thus providing better sampling
and a higher diagnostic yield ©9.

The advent of Human immunodeficiency virus
(HIV) infection makes FNA particularly attractive for
surgeons as it involves lesser risk to the performer than
open biopsies. Acquired immunodeficiency syndrome
(AIDS) related lymphadenopathy has definite patterns
like florid reactive hyperplasia, folliculolysis, explosive
follicular hyperplasia, lymphocytic depletion. Though
FNAC cannot clearly demarcate all these lesions, it has
definite identifiable reactive patterns described and is
useful in detecting specific infective etiologies 2.

FNAC remains the first line investigation in
cases of lymphadenopathy. Besides initial diagnosis of
lymphoma, it helps in diagnosis of residual disease,
recurrence, progression of low grade to high grade
lymphoma and also the detection of metastasis as
lymph nodes are a common site of metastasis of
different cancers ©.

FNAC is also a very useful tool for the diagnosis
of various infectious diseases particularly tuberculosis
as acid fast staining can be easily done on the
aspirates. This is very important in view of high
prevalence of tuberculosis in our country, atypical
presentation of tuberculosis and due to the fact that AFB
are mostly seen in purulent aspirate smears which don'’t
show any granulomas and can be dismissed as acute
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suppurative lymphadenitis in the absence of Ziehl-
Nellsen staining @10

FNAC sometimes does pose problems in
diagnosing lymphomas @', Diagnosis and particularly
their subclassification is still controversial and
cytological diagnosis of lymphoma is usually followed
by biopsy ©'. The diagnosis of lymphoma on FNAC
can further be improved if combined with various
specialized techniques i.e. ultrasound (USG) and
computed tomography (CT) guidance, cytochemistry,
immunophenotyping, molecular diagnosis and flow
cytometry©®'9.,

II.  MATERIALS AND METHODS

The present study comprises of 396 patients
who presented with lymphadenopathy in the department
of pathology, Giansagar medical college and hospital,
Ramnagar, Patiala, Punjab from April 2008 to March
2011 (3 years).

All the patients were subjected to FNAC using a
10 ml syringe and 22 gauge needles. Some of the slides

were air dried and the rest were put in 95% ethanol and
stained with May Grunwald Giemsa (MGG) stain and
Papanicolaou (PAP) stain respectively. Additional stains
i.e. Ziehl-Neelsen (ZN) stain, Periodic acid Schiff (PAS)
were performed wherever necessary.

The detailed history of the patient i.e. age, sex
and duration of involvement and other investigations
performed, were recorded. The patients were followed
up. 70 cases were subjected to lymph node biopsy. The
cytological results were compared with the histological
findings wherever possible.

[11. OBSERVATIONS AND RESULTS

e Atotal of 396 patients were included in the study.

¢ The age of the patients ranged from 4 to 88 years.
Male to female ratio was 1.3:1.

e Cervical lymph nodes were the commonest ones
that were sampled (216) followed by axillary (115)
and inguinal lymph nodes (65).

FNAC diagnosis was divided into malignant and

non malignant lesions. (Fig 1, 2)

Figures

}

v v-d‘..‘.

Figure 1

Fig 17 A . Granulomatous lesion — A cluster of epitheloid cells and few lymphocytes

(MGG x 400)

Fig 7 B : Metastatic Adenocarcinoma — Neoplastic cells with delicate cytoplasm and

pleomorphic, hyperchromatic
(Papx 400)

nucleus arranged in cell clusters and glandular pattern

Fig 7 C : Metastatic Squamous cell carcinoma — A cluster of neoplastic squamous cells
with highly pleomorphic cells having ample basophilic cytoplasm (MGG x 400)
Fig 1 D : Metastatic Squamous cell carcinoma — A cluster of neoplastic squamous cells
with highly pleomorphic cells having ample eosinophilic cytoplasm (Pap x 400)
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Figure 2

Fig 2 A - Hodgkin’s Lymphoma: A Reed Sternberg cells (RS cell) present in a background
of mixed Inflammatory cells (MGGx400)

Fig 2 B : Follicular Lymphoma (Blood film): An atypical lymphoid cell with abnormal
chromatin and cleaved nucleus (Leishmann stainx1000). The blood film was examined due
to the presence of increased lymphoid cells in the FNAC with atypical features.

Fig 2 C . Diffuse large B cell lymphoma: Large cells with increased N:C ratio, multiple
nucleoli present against a dirty background. (MGGx400). On IHC, these cells were
CD19,20,22 positive.

Fig 2 D . Anaplastic large cell lymphoma: Large cells with abundant cytoplasm,
pleomorphic, irregular nuclei and multiple nucleoli. (MGGx400). On IHC, these cells were
CD 30 positive.

Table | . shows the distribution of malignant lesions

Hodgkins lymphoma (HL) 11
Non Hodgkins lymphoma (NHL) 25
NHL with Leukemic infiltration 02
Metastatic 51

Total 89

Table /I - shows the distribution of non-malignant lesions

Reactive lymphadenopathy 185
Acute suppurative lesion 41
Granulomatous with necrosis 51
Granulomatous without necrosis 24
Total 301

6 cases were excluded from the study as the
material was insufficient for diagnosis.

Biopsy of the lymph node was done in 70
cases. FNAC diagnosis of these was as follows.
HL: 11
NHL: 27
Metastatic: 20
Granulomatous lesion: 12

Histopathological diagnoses of the above cases
were as follows.

1)

All the cases of HL on FNAC were confirmed by
biopsy. 7 were mixed cellularity and 4 were nodular
sclerosis. These cases were confirmed by
immunophenotyping. They were positive for CD 15
and CD 30. However 1 case of HL was diagnosed
as granulomatous lesion on FNAC due to intense
granulomatous response. Also 2 cases of HL were
diagnosed as NHL on FNAC but turned out to be
HL on histopathology. Therefore, FNAC showed a
sensitivity of 78.6% in diagnosing HL whereas the
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specificity was 100% considering histopathology as
the gold standard.

2) 25 out of 27 cases diagnosed as NHL on FNAC
were confirmed by biopsy. 2 cases turned out to be
lymphocyte predominant HL which were confirmed
by immunophenotyping. Thus the sensitivity of
FNAC in diagnosing NHL was 100%where as
specificity was 95.7%. 25 cases of NHL were further
sub typed as follows on immunophenotyping.

Follicular lymphoma

Small lymphocytic lymphoma

Diffuse large B cell ymphoma

Burkitt's lymphoma

Anaplastic large cell ymphoma

3) All the metastatic lesions diagnosed by FNAC were
confirmed on histopathology. Their distribution was
as follows:

e Squamous cell carcinoma:11

Adenocarcinoma:07

Small cell carcinoma: 1

Undifferentiated carcinoma: 1

Therefore, FNAC showed a high sensitivity and
specificity of 100% in diagnosing metastatic lesions.

4) Out of 12 granulomatous lesions diagnosed on
FNAC, 11 showed positive correlation on
histopathology, 1 was diagnosed to be a case of HL
with granulomatous reaction. This case was missed
on FNAC due to intense granulomatous reaction
which obscured the presence of Reed Sternberg
(RS) cells. Thus the sensitivity of FNAC was 100% in
these cases. Specificity was found to be 97.67%.

5) All 58 malignant cases diagnosed on FNAC, which
were subjected to biopsy were confirmed on
histopathology. Thus the sensitivity and specificity of
FNAC in diagnosing metastasis was found to be
100% each.

IV. DIsCUSSION

FNAC is a simple, safe, cost effective, quick as
well as an efficient diagnostic procedure with relatively
no contraindications and no side effects. It forms an

important tool for diagnosing various causes of
lymphadenopathy 24
In our study, there was a slight male

preponderance with male:female ratio of 1.3:1. This is in
accordance with various other studies with similar
findings *9.

Lymph node enlargement can occur in a
diverse age group from very early age to elderly. The
youngest patient in our study was 4 years of age where
as the oldest was 88 years. These figures compare to
the findings in other studies 4579

The commonest lymph nodes sampled were
cervical, followed by axillary and inguinal. These findings

are also consistent with those observed in other studies
(1,2,3,5,7)

© 2014 Global Journals Inc. (US)

The causes of lymphadenopathy are diverse
and range from innocuous reactive hyperplasia,
suppurative pathologies and granulomatous lesions to
dreaded malignancies i.e. lymphomas and metastatic
carcinomas. QOut of a total of 396 patients in our study,
89 were diagnosed as malignant and 301 as non
malignant on FNAC. 6 patients were excluded from the
study as the material was insufficient and the patient
was lost for follow up. These values are also in
accordance with results of other studies (3478 The
predominance of infective conditions in the etiology
correlates well with the fact that in our country, the
infectious diseases outnumber the malignant ones and
also because the malignancies tend to be examined at
a later age in contrast to the western countries where
malignancies are reported earlier.

Majority of the cases were reactive in nature

(47.5%). These results correlate well with other studies
(1,39

Granulomatous pathology accounted for 75
cases (19.2%). 51 were with necrosis and 24 without
necrosis. The incidence of AFB positivity was more in
cases with necrosis (35/51) in contrast to those without
necrosis (04/24). This is due to the reason that abundant
necrosis is seen in individuals with immune-
compromised status which leads to greater AFB
positivity whereas in patients with a good immune
status, there is formation of more granulomas, less
necrosis and less AFB positivity.

Among the malignancies, metastatic
carcinomas constitute  the predominant group
constituting a total of 51 cases (13.07%). All the cases
which were subjected to histopathology (20) showed
positive correlation. The majority of the metastatic
carcinomas were Squamous cell carcinoma which was
in accordance with various other studies (312131419,

Lymphomas on FNAC constituted 38 of the total
cases (9.74%) which correlated well with other studies
(21 11 were diagnosed as HL and 27 as NHL on FNA.
02/27 diagnosed as NHL also showed leukemic
infiltration in the peripheral blood and were diagnosed
as follicular lymphoma on histopathology. All the cases
of HL on FNAC were confirmed by biopsy. 7 were mixed
cellularity and 4 were nodular sclerosis. These cases
were confirmed by immunophenotyping. They were
positive for CD 15 and CD 30. However 1 case of HL
was diagnosed as granulomatous lesion on FNAC due
to intense granulomatous response. Also 2 cases of HL
were diagnosed as NHL on FNAC but turned out to be
HL on histopathology. Therefore, FNAC showed a
sensitivity of 78.6% in diagnosing HL whereas the
specificity was 100% considering histopathology as the
gold standard.

25 out of 27 cases diagnosed as NHL on FNAC
were confirmed by biopsy. 2 cases turned out to be
lymphocyte predominant HL which were confirmed by
immunophenotyping. Thus the sensitivity of FNAC in



diagnosing NHL was 100%where as specificity was
95.7%.

V. CONCLUSION

FNAC of lymph nodes proved to be a very

useful tool in the diagnosis and early evaluation of
enlarged lymph nodes. It is useful in the diagnosis of
both neoplastic and non neoplastic conditions with
good sensitivity and specificity. In many cases, it
reduces the need for a surgical procedure to be
performed on the patient.

FNAC showed a sensitivity of 78.6% in diagnosing
HL whereas the specificity was 100% considering
histopathology as the gold standard.

The sensitivity of FNAC in diagnosing NHL was
100%where as specificity was 95.7%.

FNAC showed a high sensitivity and specificity of
100% in diagnosing metastatic lesions.

The sensitivity of FNAC in diagnosing granulo-
matous lesions was 100%. Specificity was found to
be 97.67%.

The sensitivity and specificity of FNAC in diagnosing
metastasis was found to be 100% each.
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AUXILIARY MEMBERSHIPS

Institutional Fellow of Open Association of Research Society (USA)- OARS (USA)

Global Journals Incorporation (USA) is accredited by Open Association of Research
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional
Fellow of Open Association of Research Society” (IFOARS).

The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E.
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.

The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five
board members preferably from different streams. The Board will be recognized as “Institutional
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend
them to publish with respective journal of Global Journals. It can also review the
papers of other institutions after obtaining our consent. The second review will be
done by peer reviewer of Global Journals Incorporation  (USA)
The Board is at liberty to appoint a peer reviewer with the approval of chairperson
after consulting us.

The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind ——
peer reviewed paper at their end to the board for the verification and to get ‘fafsssa
recommendation for final stage of acceptance of publication. ;

2 The IBOARS can organize symposium/seminar/conference in their counuy uii veiian v
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be
discussed separately.

The Board can also play vital role by exploring and giving valuable suggestions .
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so VA
that proper amendment can take place for the benefit of entire research community.\/@/
We shall provide details of particular standard only on receipt of request from the{']

Board.

The board members can also join us as Individual Fellow with 40% discount on total

fees applicable to Individual Fellow. They will be entitled to avail all the benefits as

declared. Please visit Individual Fellow-sub menu of Globallournals.org to have more
.1, relevant details.
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time. This may be utilized in your library for the enrichment of knowledge of your students as well as it
can also be helpful for the concerned faculty members.
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In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
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In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
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In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’” Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not conveninet , and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e  Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

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.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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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.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(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;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
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
provided when submitting the manuscript.

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
e  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 If 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.

®  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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