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ABSTRACT

dogs.

A study was conducted on isolation, identification and characterization of staphylococcal organisms associated with the
canine pyoderma. The bacteriological processing of the samples resulted in the recovery of 95 staphylococcal isolates
and 18 other bacterial isolates. On culture, staphylococci were the most predominantly (n=95, 75.39%) isolated
organisms. Based on nucgene-based PCR, out of 95 staphylococcal isolates obtained, 82 (86.1%) of the isolates were
found belonging to S. pseudintermedius. And out of 82 S. pseudintermedius isolates, siet gene was detected in 69
(86.1%) isolates. S. pseudintermedius was found to be predominant bacterial pathogen responsible for pyoderma in

Two PCR products which were amplified for nuc gene and one each of siet and mec A gene were sent for commercial
sequencing and the sequence alignment revealed 99.23 per cent, 99.14 per cent, 98.98 per cent and 100 per cent,
similarities with the corresponding genes of S. pseudintermedius respectively.

Keywords: Staphylococcus pseudintermedius, canine pyoderma,siet gene, sequence analysis,virulence gene.

INTRODUCTION

Skin disease in dogs is one of the most common problems
encountered in small animal practice and accounts for 20
per cent of the total cases (Sischo et al., 1989). Among the
skin problems of different etiologies, bacterial skin
infections are most common in small animal veterinary
practice (Hiller, 2009). Most of the pyoderma cases in dogs
are associated with Staphylococcus species, especially S.
intermedius is one of the major causative agents of canine
bacterial skin infections, such as otitis externa, pyoderma
and abscesses (Kloos and Bannerman, 1994). Guardabassi
et al. (2004) reported that being the normal inhabitant
bacteria of skin coat, Staphylococcus alone or along with
other bacteria frequently invade the debrided skin causing
pyoderma;

Staphylococcus intermedius is an opportunistic bacterial
pathogen causing various diseases in dogs. Staphylococcal
strains designated up to 2005 as S. intermedius species are
currently assembled into the so-called S. intermedius group
(SIG), consisting of S. intermedius, S. pseudintermedius
and S. delphini (Sasaki et al., 2007). It is the S.
pseudintermedius, and not S. intermedius, is the species of
the S. intermedius group (SIG) that colonizes and causes
infections in dogs and cats (Perreten et al., 2010). The novel
species S. pseudintermedius is the most significant of the
SIG from a clinical point of view. Being an important
canine opportunistic pathogen often isolated from
dermatitis, otitis and other secondary infections (Sasaki et
al., 2007), the SIG particularly S. pseudintermedius, has
been implicated as a common cause of pyoderma in dogs
(Beckeretal., 2005).

*Corresponding author: shambu71@gmail.com
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It is difficult to differentiate S. intermedius from S.
pseudintermedius during routine diagnostic
procedures, but the vast majority of canine isolates are
S. pseudintermedius. It has therefore been proposed to
report all strains belonging to the SIG from dogs as S.
pseudintermedius; unless genomic investigations
prove that the strain belongs to other related species of
SIG (Devrieseet al., 2009). The most common cause of
pyoderma in dogs is the coagulase-positive S.
pseudintermedius (previously misidentified as
Staphylococcus intermedius) (Jones et al., 2007).
Staphylococcus pseudintermedius is one of the most
common pathogens isolated from skin and post-
operative infections in dogs and cats and can also
occasionally cause infections in humans (Stegmann et
al., 2010). Hence the present study was undertaken
with an objective to isolate Staphylococcus species
from canine pyoderma in Shivamogga region of
Karnataka and an attempt was made to study the
sequencing of the Staphylococcus pseudintermedius by
targeting siet gene responsible for its virulence.

MATERIALAND METHODS:

The study was conducted in the Department of
Veterinary Microbiology, Veterinary College,
Shivamogga, a constituent institute under Karnataka
Veterinary, Animal and Fisheries Sciences University,
Bidar, Karnataka State.

Isolation of bacterial agents from samples
collected from canine pyoderma cases:

Clinical cases of canine pyoderma presented to
teaching veterinary clinical complex Shivamogga were
used for collecting samples in this study. The
veterinarians who were practicing in the study area (in
and around Shivamogga) who volunteered to send
from their respective district polyclinic veterinary
dispensaries/Veterinary hospitals were also used in the
study. All the cases of pyoderma such as papules,
pustules, erythema, alopecia, pruritus and epidermal
collarettes were selected as subjects for bacterial
culture and antimicrobial sensitivity assay.

Culturing of samples for Isolation of bacteria:

The clinical material collected using sterile swabs
from the lesions was initially inoculated in BHI broth
and incubated for 12-24 hrs at 37°C, Primary
identification of bacterial agents were carried out
based on colony morphology, and Gram's staining. A
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loopful of the inoculum was then streaked on to pre-
prepared mannitol salt agar and MacConkey agar
petri-plates and incubated for 24hrs at 37°C and
examined as per the standard procedure described by
Cruickshank et al. (1975).

Identification of bacterial agents by phenotypic
methods

Grams staining and cultural characters
Gram's staining kit, which contained Crystal violet,

Gram's iodine,Decolourizer and Safranin was
procured from M/s Hi-Media, Mumbai. Staining of all
the culture isolates was carried out as per the
instructions mentioned in the kit and differentiated as
gram positive and gram negative and documented.

On the agar plates colony morphology and lactose
fermenter/non fermenters were recorded. Grams
staining of the pure colonies so obtained on the plates
were carried out and the primary identification of
bacterial isolates were done based on colony
morphology. Then the selective plating of the isolates
was carried out for further confirmation. Then relevant
biochemical tests were carried out for gram positive
and gram-negative isolates so obtained as per the
standard procedure (Collee et al., 1989) as follows.

Biochemical tests
The recovered isolates confirmed by Gram's staining

were further subjected to biochemical tests such as
coagulase and catalase tests to confirm coagulase
positive staphylococci and the aerobic bacterial
isolates and other isolates were confirmed by
conventional biochemical tests like oxidase and
IMVIC tests.

Detection of virulence gene (sietgene) using PCR
Procedure
The isolates were subjected to PCR for detection of

sietgene responsible forits virulence.

The PCR was carried out using published primers and
the procedure described by Ananda Chitraet al. (2018)
as shown in below table-1.The reaction mixture of 25
pl each was prepared in 0.2 ml thin-walled PCR tubes
placed in mini cooler as shown below (Table-2).
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Table 1 Oligonucleotide sequences of S. pseudintermedius sietgene primers.

Name of the primer

Primer sequence 5°—3’

Product size (bp)

Staph siet - F TGCGGGTCCTCA ATCTTTAAC

Staph siet - R CTTTCAACTCTGCACGCAATC 465

Table 2: Details of the contents of PCR mixture for sietgene-based PCR

Reagents (Concentration) Volume
Master mix (Ampliqgon Tag DNA Polymerase Master Mix RED,2x) 12.5 pL
Staph siet-F (12.5 pL/ml) 1 pL
Staph siet-R (12.5 pL/ml) 1 pL
Template (Staphylococcal DNA) 3 pL
Nuclease Free Water 7.5 pL
TOTAL 25 nL

After mixing the contents, tubes were centrifuged to
collect the contents in the bottom. The amplifications
were performed in a thermal cycler (Biorad T 300) and
the thermal conditions were set as detailed
below(AnandaChitraet al., 2018).

Initial denaturation at 94° C for 3 min

30 cycles of denaturation at 94° C for 30 sec,
annealing at 60° C for 30 sec, and extension at
72° Cfor 30 sec

® Final extension at 72°C for 5 min

® Holdat4°C

After completion of PCR reaction, 3pl of the amplified
product was loaded onto a pre prepared 1.5-2 per cent
agarose gel (prepared in 1x TAE buffer) containing
ethidium bromide at the concentration of 1 ul/10ml.
marker (DNA ladder), positive control, negative
control and no template control was also loaded onto
one well each, and gel was made to run in a gel
electrophoresis unit using a 1x TAE buffer. Later gel
was read under gel documentation unit and the images
were captured using gel documentation system; Gel
Doc XR (Bio-Rad., U.S.A).

Reference strain

One of thethe PCR positive samples which were
commercially sequenced (Eurofins Genomics India
Pvt Ltd.,) and the sequencing results obtained were
edited using Mega version X software and then

compared with sequences deposited in NCBI. These
samples which showed 100% similarity with the
corresponding partial gene sequence of mecAof S.
pseudintermedius were used as positive reference
strains in the study.

Analysis of nucleotide sequence and submission
to GenBank
The nucleotide sequence data obtained were edited by

Bio-edit/ Mega version X software before they were
submitted to GenBank. The sequence data was further
analyzed by BLAST and Clustal method with
Weighted residue weight table software program.
MegAlign of DNA STAR was used for further analysis
of nucleotide sequences. The edited partial nucleotide
sequences of nuc, siet and mecA genes of S.
pseudintermedius isolates were submitted to BanklIt-
Gen bank of NCBI (http://www.ncbi.nlm.nih.gov) and
accession numbers were obtained.

RESULTS AND DISCUSSION
In the present study, staphylococci were confirmed by
biochemical tests and all the staphylococcal isolates
were catalase and coagulase positive. In this study the
total number of staphylococcal isolates obtained was 95
(75.5%) out of 126 samples collected and processed.

Molecular Identification and sequencing of S.
pseudintermedius

Ninty five staphylococcal isolates confirmed
phenotypically were further subjected for the PCR
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targeting nuc gene for the identification of S.
pseudintermedius.

Detection sietgene in Staphylococccus
pseudintermedius
PCR targeting siet gene was carried out for the S.

pseudintermedius isolates (n=82) which were
confirmed up to species level by PCR. Of these, 69
isolates were found to be positive for the
presenceofsietgenewhich yielded amplicons of the
size corresponding to 465 bp in the DNA ladder
(Plate.1 Table-3). One of the PCR products was sent
for the commercial sequencing (Eurofins Genomics
India Pvt Ltd). The chromatogram and the nucleotide
sequence obtained by sequencing were analyzed and
edited using Mega version software. Further the edited
nucleotide sequences were compared with deposited
sequences of NCBI using BLAST tool and the
sequence showed 100% sequence similarity with
corresponding partial sietgene sequence of S.
pseudintermedius (Fig.1).

The results are supported by the work done by
Bannoehr and Guardabassi (2012) who reported that S.
pseudintermediuswas the most prevalent coagulase-
positive staphylococci inhabitant of the skin and
mucosa of dogs and cats. It was also the major bacterial
pathogen isolated from canine infections.Similar work
done by Ruzauskaset al. (2016) reported in a study that
192 samples (76.8%) of the 250 samples collected
from dogs tested positive for Staphylococcus species.
The percentage was higher in non-treated animals
(89.5%).

Detection of exfoliative toxin (siet) gene

S. pseudintermedius produces enzymes such as
coagulase, protease, thermonuclease and toxins,
including haemolysins, exfoliative toxins and
enterotoxins (Ross Fitzgerald et al., 2009; Zakouret
al., 2011) Exfoliative toxin is a virulence factor
involved in canine pyoderma, because the exfoliative
toxin gene can mainly be found among S.
(pseud)intermedius isolated from skin infections.
Dogs injected with purified exfoliative toxin develop
clinical signs such as erythema, exfoliation and
crusting, which are signs of canine pyoderma (Lautz et
al., 2006; Iyoriet al., 2010).

In this present study out of 82 samples tested,siet gene
was detected in 69 isolates and the percentage was
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84.14 per cent and the amplicon was confirmed as siet
gene (partial) in Staphylococcus pseudintermedius by
sequencing and analysis by BLAST tool.

Lautzet al. (2006) developed a PCR technique which
specifically amplifies a 359 bp portion of the siet gene.
They detected that only 62 per cent of the S.
intermedius from skin and wound infections were siet
positive.

Sareyyupogluet al. (2013) reported a similar study in
which sietgene was detected by PCR in all (100%) of
the S. intermedius isolates Following sequencing of
the sietamplicon of a single S. intermedius isolate, the
sequence gave a 100 per cent sequence similarity with
the sietgene sequence in BLAST search. This sequence
was translated into amino acid sequence and compared
to the amino acid sequence of SIET. The amino acid
sequence of the S. intermedius isolated was found to be
100 per cent identical to that of SIET sequence.
Recently Ruzauskaset al. (2016)reported in a study
that the sietgene encoding exfoliative toxin was
detected in 69 per cent of the S. pseudintermedius
isolates.

Results are supported by the studies on canine S.
pseudintermedius isolates by Yoon et al. (2010) in
Korea, Garbaczet al. (2013) in Poland and Elhaniet al.
(2015) Tunisia. Dogs injected with purified SIET
develop clinical signs such as erythema, exfoliation
and crusting, which are signs of canine pyoderma
(Terauchi et al., 2003). Futagawaet al. (2009)
identified a novel exfoliative toxin in S.
pseudintermediusisolates from canine pyoderma, and
presented its homology with other recognized
staphylococcal exfoliative toxins, exfoliative toxicity
in neonatal mice, and prevalence in canine pyoderma.
S. aureus exfoliative toxins are extremely specific
serine proteases and function as 'molecular scissors'
during skin infection and cleave desmosomal
cadherins only in the superficial layers of the skin,
which is directly responsible for the clinical
manifestation of staphylococcal scalded skin
syndrome in human. Recent reports demonstrated that
3 to 4 per cent of methicillin sensitive S. aureus
(MSSA) strains carry the eta (exfoliative toxin A) or
etb gene (exfoliative toxin B) (Megevand et al., 2010;
Sila et al.,2009). whereas around 10 % of methicillin
resistant S. aureus (MRSA) were eta positive (Sila et
al., 2009).
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Table 3: PCR based detection of nuc, siet, and mecA genes in staphylococcal isolates.

SI. No. No. of isolates subjected for PCR Gene targeted No. of isolates positive
by PCR (percentage)
1 95 nucgene 82 (86.31 %)
2 82 sietgene 69 (84.14 %)
3 82 mecAgene 03 (3.65 %)
500bp <«— p— — ———
465bp
100bp <«—
LaneM 100 bp DNA ladder
Lane 1 Positive control (S. pseudintermediusisolate)
Lane 2 Negative control (S. aureus DNA)
Lanes 3-6 Test samples showing partially amplified product (465bp) of sietgene of the S.
pseudintermediusisolates
Lane 7 No template control

Plate 1: Partial amplification of siet gene of S. pseudintermedius by PCR
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Fig. 1: Chromatogram of siet gene obtained by sequencing with forward primer.
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SUMMARY

The findings of the present study is summarized as
follows.

— Nucgene-based PCR detection can be used a

reliable diagnostic tool for laboratory diagnosis of
S. pseudintermediusinfections and in this study;, it
detected 86.3% of the staphylococcal isolates as S.
pseudintermedius.

Siet gene encoding exfoliative toxin an important
virulence factor associated with skin affections
was detected in 72.6 per cent of the S.
pseudintermediusisolates.
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ABSTRACT

Cypermethrin is a synthetic pyrethroid pesticide (C,,H,,C1,NO,) that has shown effective impact of strong pesticidal
activity observed in Heteropneustes Fossils, a fresh water fish exposed to sublethal concentrations of cypermethrin in
different tissues liver, gill, and muscle for 4 and 7 seven days. The enzyme activity of Glutamate Dehydrogenase (GDH)
was increased all the tissues especially in liver and gill. Significant change might be attributed to tissue change under
toxic stress in Heteropneustes fossils. The increased levels of Urea and Ammonia also noticed indicate remarkably the
role as biomarkers of cypermethrin toxicity. And the raise in Ammonia as well as urea levels indicates the concentration
and tissue dependent which in turn helps to assess the impact of synthetic pyrethroids on the fish. The changes in
Ammonia and Urea levels is often be reflected in nitrogen metabolism and interdependent biochemical reactions.

Keywords: Cypermethrin, Heteropneustes fossils, Glutamate dehydrogenase, Urea, Ammonia.

INTRODUCTION

Synthetic Pyrethroids considered to be an effective
insecticides in Agriculture and Aquaculture due to their
high insecticidal toxicity with low mammalian toxicity
(Elliot et al., 1974) and easily biodegradable. These
insecticides occur by ingestion of contaminated food
uptake of waterborne residue and through the integument
of observed material (Kerr & vas (1973). The uptake of
insecticide in fish was reported to be usually, mostly
through the gills (Holden, 1962; Addison, 1976).
Fish—specific organs such as the gills and their late
metabolic action against this type of pesticide make fish
highly susceptible to the toxicity of pyrethroid pesticides.
Oxidative stress plays an important role in the
neurological, reproductive and developmental toxicity
caused by pyrethroids. Moreover, changes in antioxidant
enzyme activity following pyrethroid pesticide exposure
make fish more susceptible to oxidative stress caused by

environmental pollutants. In this an attempt was made to
examine occurrence of pyrethroid pesticides in the aquatic
environment and oxidative stress induced toxicity in fish
exposed to pyrethroids.

MATERIALS AND METHODS

Heteropneustes fossils were collected from surrounding
tanks of Kakinada, Andhra Pradesh and transferred to large
drum and are maintained in spacious tanks and were
acclimatized. They were fed daily with meat and liver of
chicken. Afterwards the fish were exposed to according to
their biomass ratio (Dondoroff et al., 1951) to different
concentrations of cypermethrin.

The LC,, was determined (65png/l/48h) tenfold lower
concentration of the LC,, was selected as sub lethal
concentration (0.52/65pg/L) and the fishes were exposed
to 4 days and 7 days. Controls were maintained

*Corresponding author: nigar2301@gmail.com
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simultaneously. After the stipulated period, the fishes
were sacrificed and the tissues namely liver, brain,
muscle and gill were isolated in cold conditions to
analyze various parameters.

Glutamate dehydrogense was assayed by the method
of Lee and Hardy (1965). GDH activity was expressed
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as pm formozan formed/mg protein /h. The
experiments were repeated for 6 times to get the
concurrent values. Ammonia content was estimated
by the method given in Natelson (1971), urea content
was estimated by diacetyl monoxime method
recommended by Natelson (1971), was followed for
the colorimetric assay of acid and alkaline phosphates.

Table 1: Showing the Glutamatedehydrogenase, ammonia, urea levels in different tissues of control and
cypermethrin exposed fish, Heteropneustes fossilis, values are Mean + S.D of six individual observations.
"Significant at P<0.001, ~Significant at P<0.05 " Significant at P<0.01.

S. No. | Name of the Parameter | Name of the tissue Control 4 days 7 days
1 Glutamate Dehydrogenese| Liver 0.420 0.443** 0.552%*
+0.003 +0.004 +0.003
(5.47) (31.42)
Muscle 0.175
+0.001 0.210* 0.232*
+0.002 +0.003
(20.00) (32.57)
Gill 0.130 0.254%* 0.273%%*
+0.003 +0.009 +0.010
(95.38) (110.0)
12.30 14.10%* 19.32**
Liver +0.172 +0.135 +0.152
2. Ammonia (14.63) (57.07)
Gill 11.03 12.40%%* 16.10%*
+0.127 +0.142 +0.17
(12.42) (45.96)
Muscle 6.93 7.210%** 7.950%*
+0.178 +0.145 +0.114
(4.040) (14.71)
Liver 7.601 9.601* 13.620*
+0.230 +0.841 +0.670
(26.31) (79.18)
3. Urea Gill 3.015 4.121* 5.105*
+0.42 +0.120 +0.266
5.360%* 6.805*
Muscle 4.012 +0.201 +0.260
+0.120 (36.68) (69.61)
RESULTSAND DISCUSSION Glutamate Dehydrogenase:

The present results show that cypermethrin induced
alterations are tissue — specific and the activity of
enzyme Glutamate Dehydrogenase, Ammonia and
Urea levels have shown significant elevation in all
tissues of fish exposed to sublethal concentrations of
cypermethrin for 4days and 7 days.

GDH activity showed variations in different tissues of
fish exposed to sublethal concentration of
cypermethrin for 4days and 7 days (Table 1). Under the
impact of cypermethrin the GDH activity showed
significant (p<0.001) increase in all the tissues. The
increase in GDH activity in the tissues provided
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ketoglutarate and reduced nucleotides, which may
fulfil the energy requirements during toxicity
manifestations (Chandravathy and Reddy, 1994).
GDH is also known to play a crucial role in Ammonia
metabolism and is known to be affected by a variety of
effectors (Shakori et al., 1976, David, 2004).

During the metabolic functions with great
physiological significance are known to be closely
associated with the detoxification mechanisms of
tissues. GDH in extra hepatic tissue could be utilized
for its ultimate detoxification to Urea in the liver. The
increase in GDH indicates response to toxic stress.
This shows that oxidative deamination contributes to
higher Ammonia production. The high levels of
Ammonia produced is not eliminated but salvaged
through GDH activity. The GDH activity increases in
all tissues suggest the possibility of a need for a-
Ketoglutarate to TCA cycle for the liberation of energy.

In this present study, the GDH activity showed a
progressive enhancement in all tissues (gill, muscle
and liver) throughout the exposure suggesting a need
for a-Ketoglutarate. GDH catalyzes the reversible
reaction of oxidative deamination of glutamate to  a-
Ketoglutarate and Ammonia (Prasad T.A, T. Srinivas
and C. Reddy 1991) plays an important role in the
Catabolism and biosynthesis of amino acid. GDH
activity was increased in muscle and liver tissues for 7
days under Cypermethrin toxicity, which indicates
increased deamination of glutamate and formation of
Ammonia. It has been observed that the sublethal
exposure of cypermethrin produced less change in the
protein metabolism. It has also been noticed that the
liver, gill and muscle were affected and the
disturbances were found to be more in those tissues
than that of muscle tissue.

Ammonia

Ammonia is a toxic product in the nitrogen metabolism
for which the living cells are quite sensitive. Increased
Ammonia formation leads to depletion of «o-
Ketoglutarate resulting in the impairment of TCA
cycle and subsequent decrease in the energy synthesis
(Bessaman and Bessaman, 1955). The increased levels
of Ammonia are obtained in different tissues like gill,
liver and muscle exposed to sublethal concentrations
of cypermethrin (Table 1). In control fish the more
ammonia content was noticed in liver followed by
muscle and gill., which suggests that liver is the target
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organ for detoxification of Ammonia and the other
tissues showed less involvement in nitrogen
metabolism. The increased levels of Ammonia showed
significant levels in different tissues of fish expose to
cypermethrin for 4 days and 7 days .

The elevation in the levels of Ammonia increases the
levels of protein hydrolysis, as Ammonia is the main
product of protein catabolism (Campbell, 1973). Both
transamination and deamination are boosted up adding
more Ammonia to the existing level. Elevation in
Ammonia levels is the reaction of the transamination
under pesticidal impact (Kabeer, 1979) was reported to
augmental energy demand which was met by feeding
ketoacids into glycolysis and TCA cycle.

The measured level of Ammonia also in turn signifies
the decreased level of Glycogen might promote
breakdown of Glycogen. The decreased Oxygen
uptake and increased Lactic acid production in fish
also support this condition. It was observed that the
elevation of Ammonia content was noticed when T.
mossambica was treated with cypermethrin.

Urea
The acute toxicity of the pesticide cypermethrin shows

increase in urea content in the tissues of
Heteropneustes fossils indicates active promotion of
Nitrogen metabolism under cypermethrin stress. Urea
production in tissues constitutes a physiological
mechanism with an important role in detoxification to
cope with stress situation. urea levels in Liver, muscle
and gill tissues exposed to cypermethrin showed
significant increased trend suggests that liver plays a
major role in Nitrogen metabolism.

The urea cycle enzymes were present in liver where as
the other tissues may not synthesize urea as the
existence of urea cycle enzymes is doubtful in these
tissues. (Campbell, 1961). Hence the urea content in
other tissues is a result of vascular mobilization from
the liver as urea has high solubility and is known to
pass readily through most of internal biological
membranes (Watts and Watts, 1974). It was reported an
increase in the urea content in T.mossambica also
noticed when treated with pyrethroids (Radhaiah,
1988). It also signifies the increase in urea level in turn
shows the conversion of toxic Ammonia into non toxic
urea. The promotion of proteolysis indicates enhanced
transamination i.e., elevated Ammonia levels may be
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the reason for increase in the urea content in liver and
muscle tissues as alternative for detoxification
process.

The author is grateful to University Grants
Commission (SERO) for sanctioning Minor research
Project (MRP- 7095/16, Dt. 14-9-2018) to carry out
the Research Project Work.
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ABSTRACT

AIM: The present investigation was attempted to find out the possible life style risk factors for breast cancer among the
breast cancer cases, using a case-control study in Chennai, Tamil Nadu, India.

Methods: A total number of 512 breast cancer cases,from various hospitals of Chennai and 540 control women of same
age groupin same geographical area,were investigated using standard questionnaire that evaluated the various lif estyle
risk factors for breast cancer such as BMI, physical exercise, psychological stress, abortion, lifestyle health problems and
parity.

Results: Karl Pearson's chi-square test was performed to determine the overall association between the lifestyle risk
factors and breast cancer. The results revealed that all the lifestyle risk factors investigated were found to be highly
significantly associated with breast cancer when compared with control women in Chennai.

Conclusion: The lifestyle changes such as overall maintenance of BMI, increasing physical exercise,decreasing
psychological stress using yoga, avoiding abortion, increasing parity and eating healthy traditional foods may reduce the
risk of breast cancer.

Keywords: Lifestyle risk factors-Breast cancer-BMI-Abortion-Psychological stress- physical activity-parity.

INTRODUCTION Risk of breast cancer and its mortality rate increases with
the westernization of traditional diets and life styles (Chie et

Breast cancer has now overtaken lung cancer as the worlds al., 1995). The westernization of lifestyle include decreased

most commonly diagnosed cancer. In the past two decades,
the overall number of people diagnosed with cancer nearly
doubled from an estimated 10million in 2000to 19.3
million in 2020. Today, one in 5 people worldwide will
develop cancer during their lifetime.

Further the projections suggest that there will be 50%
higher increase in breast cancer diagnosis in 2040 than in
2020 (WHO, 2021). Nutritional studies and
epidemiological survey show that dietary and lifestyle
factors play significant role in breast cancer risk (Afolabi,
2007).

parity and delayed child bearing, a diet rich in saturated fat,
a sedentary lifestyle has been associated with an increased
incidence of cancer in East Asian women (Shen et al,2005,
Harashima et al., 2007, Ishimo to et al., 1994). A number of
modifiable risk factors have been associated with an
increased risk of breast cancer (Heitz et al., 2018). There are
several factors leading to the occurrence of breast cancer
diseases such as unhealthy food habits, physical inactivity,
disturbed biological clock, not having children, avoiding
breast feeding, obesity, high fat diets,  hormone
replacement therapy (HRT), use of oral contraceptive,
alcohol use and smoking, etc. However, by modification of

*Corresponding author: parvathysusi@gmail.com
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lifestyle, these diseases can possibly be prevented. It is
known that 1.67 million new breast cancer cases are
diagnosed per year in worldwide, the need for the
prevention is given a completely new dimension and
the epidemiological studies revealed that lifestyle
factors play an important role in the development of
breast cancer.

In an Indian context, Gajalakshmi et al., (2009),
reported the decreased risk for breast cancer in pre-
menopausal women with long duration of breast
feeding. Further, breast cancer risk reduced with
increase of the age at menarche, number of children
born, and the number of children breast feeding.
Similarly Akbari et al., (2010) reported the parity and
breast feeding are effective in reduction of breast
cancer risk in Iran.

The anthropometric factors such as weight, height and
mass index (BMI) have been associated with breast
cancer risk (Lin et al., 1971; Li et al., 1997).There is
strong evidence that physical activity is associated with
reduced risk of colon and breast cancer (National
Cancer Institute, 2009). Lahmann et al., (2004)
reported  the breast cancer risk in post menopausal
women is predicted by increased body fat and weight
gain. Based on the available evidences, high body mass
after menopause of women, probably increase the risk
of breast cancer (WCRF, 1997). Hence, WHO (2000)
has recommended the obesity prevention may be an
important measure for breast cancer prevention.

There is considerable evidence that free estrogen levels
are raised in obese women, especially in those with
abdominal obesity (Stoll, 1996) and these estrogen
may promote tumor growth, either directly or by
modulating steroid activity there by implicated as arisk
factor of breast cancer (Key and Pike, 1988; Schapiraet
al., 1990; Bernstein and Ross, 1993; Ballard-Barbash,
1994; Del Giudice et al., 1998; Persson, 2000 and
Verkasalo et al., 2001). Kuriyama (2005) reported that
Japanese women are more likely to develop breast
cancer due to excess weight. Therefore, weight control
may be a modifiable risk factor for breast cancer
prevention and thus obesity may have significant
public health impact in women.

Higher consumption of red meat has been reported to
be associated with increased risk of breast cancer in
some epidemiologic studies (Parvathy, 2017; Boyd
et al., 1993) including several cohort studies (Toniolo
etal., 1994; Gaard et al., 1995 and Vatten et al., 1990).
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Dietary fat has long been suspected to be responsible
for the meat-breast cancer association. A high intake of
saturated fat was reported to increase the risk of breast
cancer (NCI, 2009). Women who consumed greater
amounts of trans-fatty acids significantly increased the
risk of breast cancer. However, low fat consumption
found to be reducing the breast cancer risk in women
going through menopause. In addition, fish
consumption in general has been associated with a
protective effect (Omega-3-fatty acids) against breast
cancer (Wakai, et al., 2000; Caygill, 1996; Bagga et al.,
2002; Kuriki et al., 2007; Rose and Connolly et al.,
1991 and Favero et al., 1998). Thus, limiting the intake
of high fat diet may be a modifiable risk factor for
breast cancer prevention.

Most of the studies (60 reports published in North
America, Europe, Asia and Australia) indicated that
physically active women have a lower risk of
developing breast cancer than inactive women;
however, the amount of reduction achieved through
physical activity (20 to 80%) varies widely (Lee and
Oguma, 2006; McTiernan, 2006). . Hirose et al., (2003)
demonstrated that physical exercise twice a week or
more, reduces the risk of breast cancer among Japanese
women.

The incidence of breast cancer is significantly lower in
Japan, Thailand, Nigeria and India than in Denmark,
Netherland, New Zealand, Switzerland, the United
Kingdom and the United States. Women living in North
America have the highest rate of breast cancer in the
world. It has been suggested that these trends in breast
cancer incidence may be related to dietary influences,
particularly dietary fat consumption. Geographical
variation in the incidence and mortality of breast cancer
suggest that the known risk factors for breast may vary
in different parts of the world and that environment
(Jardines, 2014).

In this context, it is now noted that in Asia, Japan,
Singapore and Korea have reported the doubled or
tripled incidence of breast cancer over the past 40 years
and China's urban registries documented a 50%
increase in the years between 1972 and 1994 (Jin et al.,
1999). In the case of India, an increased incidence of
breast cancer was reported in Bombay (Mumbai) from
1978 to 1997 (20.5 to 31.5 per 100,000) (Parkin et al.,
2005). Further, Murthy and Mathew (2004) listed the
ranks of breast cancer incidence among major
Metropolitan cities in India i.e., Mumbai (28.2); Delhi
(27.6); Chennai (23.5) and Bangalore (21.3). Based on



International Journal on Biological Sciences 12 (1)

the ICMR report (2006), the number of breast cancer
cases in India torise to 106, 124 in 2015 and to 123, 634
in 2020.

India is a developing country with one of the most
diverse populations and diet in the world. Cancer rates
in India are lower than those seen in Western countries,
but are rising with increasing migration of rural
population to the cities, increases in life expectancy and
changes in lifestyles (Sinha et al., 2003 and Parvathy et
al., 2017; 2014). Presently the population of India is
exceeding 1.28 billion and the population of Tamil
Nadu is 7.67 Crore. Chennai, one of the major
Metropolitan Cities in India, has the population of
>91.27 lakhs of people and it will become 100 lakhs
within 10 years (www.worldmeters.Info).

A higher risk of breast cancer among Americans and
European women has been attributed to western
lifestyle (Mc Tiernan, 2003; Gerber et al., 2003) by
combination of early menarche, decreased parity,
delayed child bearing and a sedentary lifestyle, studies
of migrants have confirmed the relative importance of
environment and lifestyle in the etiology of breast
cancer (Shimizu et al., 1991; Tsuganeet al., 1990). The
so called life style is now very common in Asian
countries such as Japan, Korea, Taiwan and Hong Kong
and itis spreading fast in the East Asia including Indian
sub continent.

The reasons for the low incidence of breast cancer
among Indian women and the increasing incidence of
breast cancer now in recent years are not completely
understood, although  they are attributed to
reproductive and lifestyle factors. . Epidemiological
studies implicate change in lifestyles (Chie et al., 1995)
and western diet as well as the westernization of diet is
the probable cause of the increasing incidence of breast
cancer (Wiseman, 2000).

Considering the significance of life-style as risk factors
of breast cancer, while reviewing the literature,
although number of researchers attempted in various
regions of India about the risk factors of breast cancer
(Parvathy, 2017; Parvathy et al., 2014; Auguestine
et al., 2014; Datta et al., 2014; Mohite, 2014; Kamath
etal.,2014; Krishnatreya et al., 2014; Aeri, 2013; Babu
et al., 2013; Parvathy et al., 2014; Balasubramanian et
al., 2013; Sharma et al., 2013; Singh and Jangra 2013;
Kauretal.,2011; Dhilon et al., 2011; Singh et al., 2011,
Dey et al., 2009; Datta and Biswas 2009; Murthy et al.,
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2009; Gajalakshmi et al., 2009; Pakseresht et al., 2009;
Jayalekshmi et al., 2009; Thakur, 2008; Mathew, 2008;
Puri et al., 2008; Sinha et al., 2003; Gajalakshmi et al.,
1997; Shanta et al., 1995; Rao et al., 2013; and
Gajalakshmi and Shanta, 1991). There is no detailed
study on lifestyle as riskfactor for breast cancer in
Chennai. In India, breast cancer has become a major
health concern across Indian cities, especially in the
major metropolitan cities like Delhi, Bangalore, and
Chennai as it's account for more than a fourth of all
female cancers.

Hence, the present investigation has been attempted to
highlight the role of lifestylerisk factors among the
breast cancer cases in Chennai. In this context, a total
number of 512 breast cancer patients from various
hospitals of Chennai were interviewed face-to-face
using standard questionnaire. Similarly, 540 control
women (Non-cancer women) from general population
were interviewed using the same standard
questionnaire and the results are evaluated using Karl
—Pearson's test to find out the major risk factors for
breast cancer. The outcome of present study will guide
the women to modify the lifestyle and to reduce the risk
of breast cancer in future.

MATERIALS AND METHODS
The present investigation has been proposed to study

the possible risk factors involved in the life style of
breast cancer cases of Chennai, Metropolitan city,
Tamil Nadu, India. To evaluate the lifestyle risk factors
of breast cancer, a Case-Control design was proposed,
involving two groups, one group of breast cancer
patients and another group of age-matched women
(non-breast cancer) from the same geographical area.
In this context, a total number of 512 breast cancer
patients (women) from different hospitals of Chennai
were enrolled as case group from February 2013 to
January 2015. A total of 540 age-matched, non breast
cancer women in and around Chennai were enrolled as
the control group. All these participants were willing to
divulge theirlife style information.

The questionnaires were given to each patient,
interacted and answers recorded in the booklet. The
patients who not respond to the questions were
neglected. Similarly, the same set, of questionnaires
were given to each control women (non-breast
cancerous women) and the answers were recorded
personally with their consent.
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Any absolute difference between two proportions (test
statistics) that exceeds the critical value.

Preparation of questionnaire

The questionnaire was designed in such a way that
covers information pertaining to the lifestyle risk
factors of breast cancer cases and control women. The
questionnaire used in the present study was prepared in
consultation with the experienced cancer dieticians,
breast cancer specialists and on the bases of
information and guidelines available in the pertinent

January - June 2021

literature (Block et al., 1986;Vachonet al., 2000; Willet
etal., 2001; Sonestedt et al., 2007; Hadjisavvas et al.,
2010; Bartlay et al., 2012). The questionnaire includes
BMI, physical exercise, psychological stress, type of
abortion, life style health problems and parity of both
cases and control women. The collected information
were scrutinized, tabulated with frequencies (number
of participants falling under a category of a factor) of
cases and control groups and the respective
percentages . (Table.1)

Table 1: Lifestyle risk factors for breast cancer: a Case —Control study in Chennai, India.

2

S. No. Study groups Cases (n=512) Control (n=540) X P value
Frequency % Frequency %
Under
weight 47 9.2 12 2.2
(<18.5)
Normal
Body mass | (18.6 - 25) 174 34.0 334 61.9 .
1. . 90.10734 | 2.08x10-
index (BMI) | Over weight
(25.1 - 30) 210 41.0 136 25.2
Obesity
(30.1-35) 81 15.8 58 10.7
No exercise 256 50.0 122 22.6
Physical Moderate 246 48.0 383 70.9
ysica exercise 1o
2. exercise 91.35982 | 1.12x10
Yoga 5 1.0 24 4.4
Tread mill 5 1.0 11 2.0
Life 260 50.8 65 12.0
- Job 120 234 77 14.3 ;
3. if{ccg? ° 380.036 | 4.67x10-"
& No stress 77 15.0 393 72.8
stress
Life and job 55 10.7 5 0.9
Unmarried 14 2.7 8 1.5
4. Type.of No abortion 316 61.7 513 95.0 180.6003 | 6.54x10-*"
abortion
Spontaneous 96 18.8 13 2.4
Induced 86 16.8 6 1.1
No problem 236 46.1 417 77.2
Osteoporosis 30 5.9 16 3.0
Lif ) T2 DM 84 16.4 67 12.4
1festyle 27+
problems | pp 60 11.7 20 3.7
Hypo- 22 4.3 - -
thyroidism
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No child 33 6.4 15 2.8
One child 77 15.0 61 11.3
Two 226 44.1 245 45.4
6. Parity children 13.5137 0.00902*
Three 125 24.4 151 28.0
children
>3 children 51 10.0 68 12.6

Note: '-' = Not applicable; "*'- Significant (P<0.05)

Statistical analysis

Data on the various risk-factors were collected from
cases (breast cancer patients, n = 512) and controls
(randomly selected non-breast cancerous women, n =
540) were tabulated either in 2 x 2 or 2 x k tables,
depending on the number categories in each factor.
Since n was sufficiently large, Karl Pearson’s chi-
square test was performed to determine the overall
association between a risk factor and breast cancer.
When there was a significant association (P < 0.05),
post hoc chi-square test (2 x 2 table) was performed (1)
to compare any two categories of arisk factor and (2) to
compare the proportion of breast cancer patients and
the proportion of non-breast cancerous subjects in a
specific category of a risk factor. While comparing the
two proportions of a single category, the expected
frequency was arrived at with a priori hypothesis of 1:1
ratio of the row total of a category. All the 2 x 2 tests
were performed with Yate’s correction factor.

Post hoc multiple comparisons of proportions were
made by the Marascuilo’s procedure, as follows: The
test-statistics are the values of the absolute differences
of the proportions of the various categories of a risk-
factor. These values were calculated with the
assumption that all the categories under cases or
controls should have equal proportions. Each of the
k(k-1)/2 absolute differences was compared with its
corresponding critical r_ij value, where iwas first
proportion (p_i) and j the second proportion (p_j) in the
pair. The critical value was calculated using table 2
value at level of significance and k-1 degrees of
freedom, as follows:

(1 —n, (1 —p;
o = f_Ni,H pi( - P | P( - ?)
k 1

Any absolute difference between two proportions (test
statistics) that exceeds the critical value r was
considered significant at that level of significance. All
the calculations were performed either in MS Excel
(Gurumani, 2005) in WinPepi 11.43.

RESULTS

Lifestyle factors of breast cancer (Table 1):

A large portion of the increase in breast cancer
incidence being observed in many Asia-Pacific
countries is likely due to the adoption of a more
westernized lifestyle, including adverse changes to
diet, physical activity and fertility (Shin et al., 2010,
Park et al., 2008 Lertkhachonsuk et al., 2013). Ahigher
risk of breast cancer among American and European
women has been blamed for so-called “Western
lifestyle” characterized (McTiernan, 2003; Gerber et
al., 2003) by the combination of early menarche,
decreased parity delayed child bearing, and a
sedentary life style. Studies of migrants have
confirmed the relative importance of environment and
lifestyle in the etiology of breast cancer (Shimizu et al.,
1991; Iwasaki et al., 2008).

Body Mass Index (BMI)

The present study revealed that there is a significant
association between Body Mass Index (BMI) and risk
of breast cancer (y2: 90.10734, P=2.08-19) (Table 1).
The proportion of breast cancer cases are significantly
higher in underweight (y2: 20.763, P=5.2x10-6) and
overweight (x2: 15.827, P=6.94x10-5) categories
when compared with control women. In obesity group,
the breast cancer cases proportion is higher but
marginally not significant (y2: 3.806, P=0.051).
However, the proportion of breast cancer cases is
highly significantly low in the normal weight category
(%2: 50.394, P=1.26x10-2). Further, among the cases,
overweight category was (41%) which is higher than
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other categories of normal (34%), obesity (16%) and
underweight (9%)respectively.

Physical exercise
The results showed that there is highly significant

difference between physical exercise and risk of breast
cancer in cases and control group was recorded (2:
91.35982, P=1.12x10-19). The proportion of breast
cancer cases is significantly high (y2: 47.503,
P=5.49x10-2) in the no-exercise group when
compared with control women. The proportion of
breast cancer cases is significantly low in the moderate
exercise group (x2: 29.839, P=4.69x10-18) and yoga
group (x2: 12.448, P=0.0004) when compared with
control women. The proportion of breast cancer cases
is highly significantly low (y2: 85.756, P=2.04x10-20)
in all the other exercise categories (yoga, moderate
and treadmill) when put together. However, within the
case group, no- physical exercise group occupied 50%
and 48% were moderate exercise group.

Stress

The study revealed that there is highly significant
association between stress and risk of breast cancer
when compared with control groups (y2: 380.036,
P=4.67x10-82). The proportion of breast cancer cases
is significantly high in stress-in life (y2: 380.036, P=
4.67x10-82), stress-in job (y¥2: 9.38, P= 0.002) and
stress-in both life and job group (y2: 41.667,
P=1.08x10-10) and the proportion of breast cancer
cases is highly significantly low (y2: 212.460,
P=3.99x10-48) in no stress group, Implying that stress
become more risk factor for breast cancer.

Types of abortion

The study revealed that there is highly significant
association (2:180.6003, P=6.54x10-39) between
abortion and breast cancer when compared with
control women. The no-abortion group has
significantly low proportion (y2: 46.814, P=7.8x10-
12) in breast cancer cases. Both the spontaneous and
induced abortion groups have highly significantly high
proportions in breast cancer cases were recorded (2:
63.202, P=1.87x10-15 for spontaneous abortion and
%2:69.565, P=7.39x10-17 for induced abortion).

Lifestyle health problems
The present study revealed that there is highly
significant association between lifestyle health
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problems and risk of breast cancer (x2: 133.6942,
P=3.91x10-27) when compared with control women.
The above referred diseases free from breast cancer
cases group has significantly low proportion of breast
cancer cases (y2: 50.170, P=1.41x10-12) when
compared with control. The osteoporosis with breast
cancer group has marginally significant high
proportion of breast cancer patients (y2: 4.261,
P=0.039) than control. In both blood pressure + T2DM
and the BP group, the proportion of breast cancer
patients are significantly high (x2: 36, P=1.97x10-9)
and y2: 20, P=7.74x10-6 respectively). There is no
significant difference between breast cancer patients
and control women in T2DM and hypothyroidism
groups. However, among the breast cancer women,
T2DM and BP with T2DM group was higher than BP
alone breast cancer women. BP with hyperthyroidism
group of case have lesser in number in the present
study.

Parity

There is significant association between parity and risk
of breast cancer (y2: 13.5137, P=0.00902) when
compared with control group. The proportion of breast
cancer cases in no-child group is significantly high
(x2: 6.75, P=0.009) when compared with control
women. In all the other groups there is no significant
difference between the risk of breast cancer cases and
control women. However, among breast cancer cases,
two children with breast cancer women were higher
(44%) than with three children (24%), one child (15%),
more than three children (10%) and no child (4%)was
recorded in the present study group.

DISCUSSION

Lifestyle risk factors of breast cancer

Mostly, life style factors modify breast cancer risk
through their effects on hormone metabolism
(estrogen and progesterone). These factors include
social changes such as physical activity, dietary habits,
low parity, age at first birth, breast feeding, and
avoiding oral contraceptive tablets (Magne et al.,
2011; Parkin et al., 2001; Danaei et al., (2005).
Several studies suggested that an intervention on
specific factor such as dietary habits and life style
modification could prevent breast cancer and its
recurrence. Much of the increase of breast cancer in
India has been associated with greater urbanization
and changing life style (Khokhar, 2012).
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The studies on major preventable risk factors among
breast cancer patients in Ghana (West African country)
revealed the association between breast cancer and
smoking, alcohol drinking, family history of cancer,
obesity, overweight, age at having first child, the use of
contraceptive pills and nullparity (Kyei et al 2014). In
Japan, the incidence and mortality rates of breast
cancer have been increasing among the Japanese
women due to an overall tendency to late marriage and
declining birth rates and changes in the life style (Saika
and Sobue, 2009).

The proportion of breast cancer death rate was higher
in high-income countries (27%) and it was attributed to
overweight and obesity. In low and middle income
countries, the proportion of breast cancers attributed to
this risk factor was 18% and physical inactivity was the
most important determinant 10%. The differences in
breast cancer incidence between developed and
developing countries are associated with dietary
effects combined with later first childbirth, lower
parity, and shorter breast feeding (Peto, 2001). The
increasing adoption of western lifestyle in low and
middle income countries is an important determinant
in the increase of breast cancer incidence in these
countries.

According to Associated Chambers of Commerce
(ASSOCHAM, 2009) around 68% of young
workforce engaged in Indias Information Technology
(IT) and IT sector are stricken with life style disorders
due to factors like hectic work schedules, unhealthy
eating habits, tight deadlines, day & night shift pattern
of work and associated stress. Further, in view of 24x7
working environment and irregular food timings, they
directly place orders to fast food outlets, street food
vendors and roadside eateries operating outside their
offices, serving ready to eat, high caloric and processed
foods such as noodles, burgers, pizza and fried stuff
like samosas along with aerated drinks and coffee etc.
It is pertinent to state that considering the importance
of healthy nutrition, some states in India prohibited
noodles which may avoid child obesity and gastric
cancers. Further, youngsters must avoid such type of
varieties of fast food which may reduce the risk of
breast cancer.

A striking case of life style disorders found in the
India’s most developed state Kerala and this State is
fast emerging as the lifestyle diseases capital of India.
This transition of the state to an era of life style diseases
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is influenced by economic growth, urbanization and
our changing foodhabits (Chie et al., 1995).The
influence of lifestyle westernization on breast cancer
risk has been observed in Japan and Korea and in urban
centers in China (Yoo, 2006; Cui et al., 2007). Similar
observations have been noted for Chinese, Japanese
and Korean migrants in west (Anderson et al., 2007;
Maskerinec, 2000). In this context, the Indian women
(both working women and housewives) are no
exception to the different factors which affect the life
style and they are experiencing the same global
phenomena. The present study also revealed that all
the lifestyle factors like BMI, physical exercise, stress,
abortion, chronic diseases and parity are highly
statistically significant among breast cancer cases
when compared with control women in Chennai (Table
Q).

Body mass index

Overweight and obesity have become major public
health changes throughout the world in both high and
low income countries, with over one billion
overweight and 315 million obese adults currently
estimated worldwide (Flegal et al., 2010; Ogden et al.,
2007).In USA, Over two-thirds of the adult population
is overweight, with approximately one-third of adults
and almost 17% children and adolescent’s obese
(Flegal et al., 2010).A high intake of red meat or
processed meat and low physical activity showed
increased risk of breast cancer in Polish women,
Poland (Pietal et al., 2009). Three fold increased risk in
women was reported with a BMI in the obese range of
women (Montazeri et al., 2008). Excluding non-
melanoma skin cancers, breast cancer is the most
common cancer among women in the United States
with alife time risk of 13.4% (Jabberiet al.,2010).

It is known that the BMI, >25, increases the risk of
number of diseases, including heart diseases and
stroke diabetes, musculo skeletal disorders, as well as
cancers of the endometrial, colon and breast. The
world health organization (WHO) estimated that by
the year 2030, 13million people will die from cancer. It
is further estimated that about 70% of cases will come
from low and middle income countries.

Recently, the incidence and mortality rates have
increased in low-income countries, particularly Latin
America (Jemal et al., 2011) and Africa and especially
among young women. Asian countries are also
recording significant annual increase for example 2%
in Japan and 3to 5% in China (Parkin, 2001). In this
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context it may be inferred that India is no exception to
the phenomenon.

A meta-analysis of 45 studies reported that higher total
fat intake increased breast cancer risk by 13% (Boyd et
al., 2003). Further, the excess body weight is
associated with increased risk of cancer of the breast
(in post-menopausal women) (Peto, 2001; Bergstrom
et al 2001; Kaaks & Lukanova, 2002; Jonsson et al.,
2003; Morimoto et al., 2002; Carmicheal and Bates.,
2004;Van den Brandt et al., 2000; Key et al., 2003). A
similar observation was noted in post-menopausal
women in Thailand (Sangrajrang et al., 2013), in
Sweden (Lahmann et al., 2004) and in Ghana women
(west African country) (Kyei etal., 2014).

Hence it is necessary to examine whether excess
weight is also a risk factors for cancer among non-
western populations. In this context, our study
demonstrates that there is significant association
between BMI and risk of breast cancer when compared
with control women in Chennai (Table .1)

A case-control study (New Delhi) among breast cancer
patients revealed that there was a strong association of
overweight and obesity with a breast cancer in the
Indian population (Singh et al., 2011; Pakseresht,
2009). A similar observation was noted in Kolkatta
(Datta and Biswas, 2009), in Haryana (Singh and
Jangra, 2013), in North Iran (Naieni et al., 2007) and in
Mexico women (Amadou et al., 2013) implying that
weight control may be a modifiable risk factor for
breast cancer prevention.

The incidence of breast carcinoma has nearly doubled
over the past 25yrs among Chinese women in
Singapore (ages between 45 to 69yrs) which is
attributed to changes in life style (Ng et al., 1997).
Further, the both low and high intake of omega-6 fatty
acids due to fast food habit change increased breast
cancer risks in Malmocity, Sweden (Sonestedt et al.,
2007). The obesity and high consumption of animal fat
are associated with breast cancer risk, particularly
Kuriyama et al., (2005) demonstrated that excess body
weight is a major risk for breast cancer among
Japanese women and BMI >30 was associated with
increased risk of death (Maso et al., 2008). While
considering the above reports both in India and
Western countries, our present findings are supporting
the concept of increasing BMI, obesity and
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consumption of animal fat are the risk factors for breast
cancer in south Indian women. In the present study,
there is significant association between BMI and risk
of breast cancer (x2: 90.107, P=2.08x10-19) when
compared to control.

According to Key et al., (2009), the Epic-Oxford study
concluded that the self reported vegetarians have a
lower prevalence of obesity. The present study
supports an important role of dietary patterns on
weight status. Dietary patterns characterized by
greater intakes of fruits and vegetables, higher
consumption of whole grains, low-fat dairy products,
fish, chicken, non-dehydrogenated fats, legumes and
nuts have been associated with reduced BMI (Parvathy
et. al., 2017; Paradis et al., 2009; Murtaught et al.,
2007). Therefore it is suggested that weight gain must
be avoided throughout the life as a means of reducing
breast cancer risk.

Physical exercise

Vigorous physical training (Warren, 1980; Frish et al.,
1981; Bullen et al., 1985 and Merzenich et al., 1993)
and even moderate exercise (Ellison and Lager, 1986;
Bernstein et al., 1987 and Harlow and Matanoski,
1981) can interrupt the menstrual cycles, perhaps by
suppressing the pulsatile release of gonadotropin
releasing hormone (Zheng et al., 1993). The effect of
physical activity may lower a woman's cumulative
exposure to estrogen and progesterone thereby
inhibiting carcinogenesis in the breast.

The American cancer society recommends engaging in
45-60 minutes of physical exercise, 5 or more days a
week. When breast cells are exposed to extra estrogen
overtime, the risk of developing breast cancer is
higher. It is established that exercise can reduce breast
cancer risk. (Caan, 2006). A high level of physical
activity contributes to the difference in breast cancer
risk between urban and rural women in India (Mathew
et al., 2009). More than 80 studies reported that
physical activity to have a protective effect
(WCRF/AICR, 2007; Friedenreich and Cust, 2008).

Physical activity may be different across levels of
BMI, 30 to 60 minutes per day of moderate to high
intensity physical activity is associated with a
reduction in breast cancer risk (IARC, 2002, Lee et al.,
2006; Mc Tiernan, 2006) and such reduction in the risk
of breast cancer was reported in Japanese women
(Tsugane, 2004; Hirose et al., 2003) as well as in East
Indian women (Datta and Biswas, 2009). Further,
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breast cancer risk could be reduced by decreasing the
BMI and increasing physical activity (Friedenreich
and Cust, 2008; Kawai et al., 2013; Parkin et al., 2006).

In Chandigarh, the majority of the breast cancer cases
(43%) were light physical exercise, followed by
moderate physical exercise (30%) and heavy physical
exercise were rare (0.9%) (Puri et al., 2008). Highest
levels of walking for shopping showed significantly
protective effect for breast cancer in Thai women
(Sangrajrang et al., 2013; Pronk et al., 2011) which in
turn supports current health promotion and campaigns
on promoting exercise. The reduction in risk of breast
cancer was 40% for women who exercised for 3 to 4hrs
per week at moderate to vigorous levels was reported
in France (Magne et al., 2011) and in African-Amerian
women (Rosenbergetal.,2014).

In young and teenage girls, physical activity affects
menstrual patterns and the production of ovarian
hormones which is likely to help protect against cancer
(Campbell et al., 1999 & McTiernan, 2006).
Developing opportunities for physical activity during
leisure time and at work place (moderate exercise 3-
4hrs per week) may help to reduce the risk of breast
cancer 30-40% lower risk breast cancer than sedentary
women (Mc Tiernan, 2003; Huang et al., 2004). In
Southern Brazil, most of women diagnosed with breast
cancer were sedentary (Ceccatto et al., 2012).
According to National Cancer Registry Network
(2011), one in 31 South African women will get breast
cancer during her life time. Black South African
women in rural areas have a low incidence of breast
cancer, but in urban population, it is rising. The
protective factors against carcinogenesis, such as late
menarche, the early birth of a first child, prolonged
lactation and high levels of physical activity, are
decreased the risk in black urban population (Matatiele
& Heever, 2008).

The present study on physical exercise with reference
to breast cancer cases and control in Chennai women
revealed that there is a highly significant association
between physical exercise and breast cancer between
the case and control (x2: 91.35, P =1.12x10-19). Our
findings are corroborated with the reference cited
above bothin the Indian and Western research reports.
The present study revealed that 50% breast cancer
women had no exercise and 48% women had
moderate exercise (x2: 47.50, P=5.49x10-12; x2:
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29.83, P=4.69x10-8) respectively. Hence, physical
exercise is one of the major risk factor for breast cancer
is identified among women of Chennai. The variety of
physical exercises like walking, cycling, reducing the
intake of fast food, fatty food, increased consumption
of vegetables and fruits may prevents the risk of breast
cancer by optimizing the BMI of women.

Stress

Breast cancer is the most common cancer affecting
women patients with cancer are psychologically
vulnerable for many reasons, including the stress of the
diagnosis, debilitating treatments and chronic pain
(Carayol et al., 2013). Distress can compromise
compliance with treatment and negatively affect
prognosis and survival rates (Ballenger et al., 2001).
Hence, the psychological status of patient forms an
essential element of oncological treatment (Lo castro
& Schlebusch 2006t; Schlabuch, 1998; Schlabuch,
2012; Schlabuch and Van oers, 1999). Perceived stress,
when combined with potentially risky lifestyle
behaviors may be a contributing factor to breast cancer
(Wang, etal., 2012).

Cancer can be construed as life-threatening and can
result in a crisis reaction. Anxiety levels fluctuate over
the cause of treatment and tend to be highest during
diagnostic work-up and towards the end of treatment
(Stark, 2000; Fallowfield, 1994). Extensive disease
and pain are associated with a higher prevalence of
anxiety (Spencer et al., 2010; Stark, 2000; Baqutayan
2012). Physically impaired and younger women are
more likely to meet the criteria for anxiety disorder
(Spencer et al., 2010) and patients lol from lower
socioeconomic groups (Stark et al., 2002). Highly
educated women are more likely to become anxious
(Faflouti et al., 2010). Patients who lack social support
and good family relationship which moderate the
impact of stress caused by the breast cancer are also at
risk (Lueboonthavatchal, 2007).

The above information’s highlight that the prevalence
and management of anxiety in patients with breast care
in clinical practice. It may be stated that pathological
anxiety is more common in women who are diagnosed
with breast cancer than in those without disease (Stark
etal.,2002; Foflouti etal., 2010 ; Dubashi et al., 2010).
Therefore, it is suggested to have oncology health care
professionals who can care the patient in terms of
anxiety/depression along with onco-nutritionistto
determine the requirement of food during treatment of
cancer and for survivor.
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The percentage of patients experiencing life stress
including household and occupational stress was
significantly high when compared to control women in
Pakistan. Chronic stress has been associated with a
depressed immune response that may promote cancer
(Bauer et al., 2001). Further, it was reported that
stressful events increase the level of stress hormones
including estrogen levels and high level of estrogen are
strongly associated with increased breast cancer risks.
The breast cancer occurrence is significantly related to
stress which include occupational and house hold
stress(Razaetal.,2011).

The above referred research reports supported our
present findings that there is very highly significant
association between stress and breast cancer when
compared control groups (P<0.001). In the present
study, the proportion of cancer patients is highly
significantly stress in life (x2: 380.036; P=4.67x10-
82), stress in job (2: 9.38; P=0.002) and stress in both
life and job groups (y2: 41.667, P=1.08x 10-10).
Hence it is suggested to practice yoga everyday which
may prevent the risk factor of breast cancer. It is
appropriate to state that United Nation declared June
21, 2015 as International Yoga Day celebration and
this program has been implemented by Government of
India now. The yoga practice may relieve pain
management, insomnia, depression, physical fitness,
emotional -upliftment, finally make every one become
normal state of mind.

Abortion

Some recent studies have suggested that there may be
anincrease in the risk of breast cancer associated with a
history of induced abortion (Daling, 1994, Lipworth,
1995, Rookusand Leeuwen 1995, Bu et al., 1995). A
positive history of induced abortion in a case-control
study formed a risk of breast cancer in Iranian women
(Naieni et al., 2007) and in women of Atalnta, Georgia
(Daling, 1996).There is a association between abortion
with breast cancer whether spontaneous or induced is
associated with a 2-4 fold increase in breast cancer risk
(Pike et al., 1981; Somervillie, 1994).

Rai et al., (2008) reported the significant association
between the abortion and breast cancer. A past history
of both natural abortion and or benign breast disease
were significantly associated with the disease
(Hirohata, 1985). Abortion occurrence was
significantly noted in breast cancer patients of Pakistan
(Razaetal.,2011).
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In Udupi district (Karnataka), 9.6% had natural
abortion in cases and 14% were in controls. The
induced abortion was 15% in breast cancer cases and
4% in controls (Kamath et al., 2013). In Trupati (A.P),
25% of breast cancer patient had abortion and 75%
were free from abortion (Kurapathey et al., 2007). In
Chandigarh, it was observed that 25% of breast cancer
patients had abortion when compared to 69% patient
did not have abortion at all (Puri et al., 2008).

The present study revealed that there is highly
significant association between abortion and risk of
breast cancer (y2: 180.6003, P=6.54x10-39). The
spontaneous and induced abortion groups have highly
significant high proportions of breast cancer patients
(P<0.0001) when compared to control. However, the
no-abortion group has significantly low proportions
(P<0.0001). Therefore, it is suggested to avoid
abortions to reduce the risk of breast cancer.

The other common disease such as type II diabetes,
B.P. and, hypothyroidism and osteoporosis were also
observed with the breast cancer cases and it was highly
significant association between lifestyle health
problems and risk of breast cancer (y2: 133.6942,
P=3.91x10-27).

Parity

In Iran, the parity status of women showed lower risk
of breast cancer than nulliparous women (P<0.001).
Further, the number of children borne reduced the risk
of breast cancer and it was significant for 1 to 3 parities
(Akbari et al., 2010). According to Ebrahimi (2002)
the never married women were at higher risk for breast
cancer. According to Dey et al., (2009), the number of
children between 1 to 4 occupied a major group (80%)
among breast cancer women in Trivandrum (Kerala)
and >4 children were 12% of breast cancer women. In
case-control study at Udipi district (Karnataka),
among the breast cancer women, <2 children were
63% and >2 children 29%. But in control women
41.5% were <2 children and 51% were >2 children
(Kamath etal., 2013).

In Mumbai, among breast cancer women, the
increased breast cancer incidence was attributed to low
parity, late at marriage and first child (Dhillon et al.,
2011). In Nigerian women, case control study of risk
factors for breast cancer revealed that high parity >4
children and long duration of breast feeding >60
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months are associated with reduced risk of breast
cancer (Okobia et al., 2005). The trend of decreasing
parity and shortened duration of breast feeding
increases the risk of breast cancer incidence in Iranian
young women (Ghiasvand et al., 2011).A strong
inverse association was observed between breast
cancer risk and number of children among Cyprus
women (Hadjisavvas, 2010). Higher parity and longer
duration of breast feeding significantly decreased the
breast cancer risk in Puerto Rican women (West
Indies) (Morales et al., 2013). Parous women have a
lower risk than nulliparous women, but the
relationship between parity and breast cancer is
complex (Kelsey et al., 1993; Colditz et al., 2006). The
present study concluded that there is a significant
association between parity and risk of breast cancer
when compared to control group (¥2: 13.5137,
P=0.00902). It is observed that increasing parity
women with (>3 children) had lower breast cancer risk.
Hence, it is suggested to have more children which
may prevent the risk of breast cancer.
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ABSTRACT

Snails, the intermediate host are the transmitter of trematode infection in ruminants in the endemic areas of Punjab. Under
DST-SERC-FAST-Track project(DST, GOI, New Delhi), the survey was conducted mainly in ponds, bank of the River
Satluj and Beas its surrounding temporary water bodies, ditches, impoundments, near by tube well sand paddy fields in
Ludhiana, Hoshiarpur Kapurthala and Amritsar district of Punjab. A total of 701 snails were collected, and seven species
were identified as Indoplanorbis exustus, Gyraulus convexiusculus, Lymnaealuteola, L. auricularia, Bellamya (Vivipara)
bengalensis, Corbicula striatella, and Thiara tuberculata. Out of the total collected snails, 365, 4, 165, 127, 16 and 24
were contributed by I. exustus, G. convexiusculus, Lymnaeasp., B. bengalensis, C. striatella and T. tuberculata
respectively.  Snails like I. exustus, G. convexiusculus and Lymnaeasp were found to be most prominent in ditches,
impoundments, nearby tube wellsand paddy fields which play a very important role in the transmission of most
pathogenic diseases like paramphistomosis and schistosomosis in ruminants respectively. The other snails were recorded
to be common in bank of the River Satluj and its surrounding temporary water bodies. I. exustusan intermediate host of
Paramphistomum spp. were kept in different batches individually in glass tubes as per Leiper's glass tube technique.
Snails in bulk were also kept in beaker, surgical tray, earthenpots and petridishes with coloured poly then estrips to harvest
metacercariae. Polythene strips of different colour, green, yellow and pink were used for the encystment of cercariae.
These strips were stuck to the inner surface of the petridishes, beakers and surgical tray. Various encystment materials like
water plants; lettuce and itsit (Trienthemagovinda) leaves were used. It was observed that maximum attraction of
cercariae was towards itsit leaves followed by green and yellow polythene strips. Very few cercariae were also encysted
onthe wall of the containers. 185 individuals of I. exustuswere found to be shedding cercariae with the prevalence rate of
55.89%. The cercariae were identified ascerearia of Paramphistomum epiclitum. The collected metacercariae were used
for raising the infection in sheep. A total of 12,040 metacercariae was collected from185 infected snails (I. exustus) and
kept in polyvinyl tubes (stored at 4°C). These metacercariae were given orally to two sheep for raising paramphistome
infection under experimental condition. The animals were subjected with 4000 metacercariae to each sheep. The grass
with encysted metacercariae was also collected from thefields for feeding to sheep. Faecal samples examined
microscopically and found positive for paramphistome eggs after 135 days post infection. The experiments confirm the
transmission of paramphistome infection in sheep. This disease is highly pathogenic and there is a need to formulate
control and preventive measures for the betterment of livestock industry.

Keywords: Experimental Infection, Paramphistomosis, Metacercariae, Sheep, Cercaria pigmentata.

INTRODUCTION infection. The host parasite relationship, in which the two
Parasites are profoundly influenced by physiological, interacting species are in a state of dynamic balance, both
genetical and immunological states of the host during intending to propagate their own kind. Paramphistomosis

*Corresponding author: fish_ab@rediffmail.com
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is defined as the parasitosis found in domestic and wild
ruminants caused by trematoda that in general belong
to the family Paramphistomidae (Sanabria &
Romero,2008). Snails, the intermediate host are the
transmitter of tremato deinfection in ruminants in the
endemic areas of Punjab. Paramphistomosis of
domestic ruminants constitute one of the major
parasitic diseases which is of considerable
significance in several areas of the country including
Punjab state.The disease is caused by massive
infection of the small intestine with immature
paramphistomes and a major concern in low-lying
areas as the snail population viz. Indoplanorbis,
Lymnaea and Gyraulus spp (intermediate host in the
life cycle of paramphistome) increases mainly during
monsoon and post monsoon season, which is
characterized by sporadic epizootics of acute
gastroenteritis with high morbidity and mortality in
young domestic animals. Immature parasites are pre
dominant in dorsal and ventral sacs of rumen of
buffaloes, sheep and goats (Varma et al, 1989). The
death rate due to immature paramphistomosis is very
high and may goup to 80-90% in domestic ruminants.
The rate of paramphistomosis incidence was recorded
to be highest (5.42%) in buffaloes followed by cattle,
sheep and goats in Punjab (Hassan et al, 2005).
Paramphistomosis is a group of disease caused by the
various species of parasites; Paramphistomum
epiclitum, P. cervi, Gastrothylax crumenifer,
Gigantocotyle explanatum and Fischoederius
elongatus are found to be predominant in domestic
ruminants. The other amphistome species viz.
Cotylophoron bareilliensis and C. indicum found in
sheep, C. bareilliensis in goats and P. dutti,
Duttielacephaloporus, Olveriabosi and O.indica
found in buffaloes (Prasadand Varma, 1999).
According to Bida & Schillhorn (1977) sheep which
died due to heavy Calicophoron microbothrium
infestation showed ulcers and oedema in the intestinal
mucosa while cattle experimentally infected with C.
microbothrium had catarrhal enteritis and mucosal
corrugation (Mavenyengwa et al., 2008). The
separasites have complex life cycles and develop
through various developmental stages thereby leading
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to the complexity of the irantigenic moieties. Raising
paramphistomeanti bodies experimentally in sheep for
the diagnostic purposes and to know the magnitude of
the specific disease is quite difficult and a very tedious

task. One has to adopt amethodical approach.
MATERIALS AND METHODS

Maintenance of DonorAnimals

Animals were kept in the experimental animal shed of
the College of Veterinary Sciences providing ad lib
food and water as per the guideline of animal ethical
committee. Four sheep (age below one year) were
initially monitored for any disease through
coprological examination. The animals were made free
from infection after deworming through Albendazole
@ 7.5 mg/kg body weight to each animal. Sheep were
also coprologically examined before giving the
infection. Then the animals were utilized for
experimental infection with metacercariae of
Indoplanor bisexustus for raising paramphistome
infected sera.

Collection of snails

Snails of Indoplanor bisexustus, Gyraulusconv
exiusculus and Lymnaea spp. (the intermediate host)
was collected mainly nearby tube wells, paddy fields,
ditches, impoundments, ponds and from the bank of the
river and, its surrounding temporary water bodies
(Fig.1). The snails were collected during monsoon and
post-monsoon season. During this season snails were
found to be heavily positive for paramphistome
cercariae. The collected snails are brought up in the
laboratory, immediately after removing the debris and
proper washing with tap water.

Rearing/maintenance of Snails

Snails were maintained in the laboratory in earth
enwarepot sort ray on artificial diet consisting of Farex
(Glaxo) and fresh spinach leaves. Utmost care was
takento see that food provided was consumed
completely and not much was left to avoid rottening of
leaves to keep the water clean. Regularly changed the
water of the tray. Large sizes nails were also kept in
separate tray (Fig.2).
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Fig.1: Collection of Snails from ditches, pond, paddy field at Ludhiana.

Screening of Snails

Collected snails were screened individually for
paramphistome infection as per Leiper's glass tube
technique. Then snails were exposed to artificial light
(40to60 watt can descent bulb) and within an hour
cercariae emerged from the infected snails (Fig.2).
Simultaneously cercariae were examined and
identified under microscope following standard
literature. Emerging cercariae was identified using the
key of Frandsen & Chistensen (1984) and the
percentage of snails (Indoplanor bisexustus) shedding
paramphistome cercariae. Paramphistome infected
snails were kept separately for harvesting
metacercariae was counted.

Collection of Metacercariae

The snails were collected and screened individually in
glass tube. Positive snails were selected and kept in
enamel tray. The paramphistome infected snails were
kept separately for harvesting metacercariae.
Metacercariae of Paramphistomum epiclitum were
harvested on polythene sheets, plastic tray, leaves from
positive Indoplanor bisexustus (intermediate host)

maintained under laboratory conditions for raising the
experimental infection in sheep. These were processed
and stored at inpolyvenyltubeat4°Cuntilused (Fig.2).
The viability of each batch of harvested metacercariae
were microscopically tested and counted prior to oral
administration of infection dose to the animals as per
plan.

Viability Testing of Metacercariae
Viability of stored metacercariae was tested for
maximum establishment offlukes before giving
infection to donor animals. The test was studied under
twomethods viz., in vitro motility of juveniles and in
vitro excystment in artificial media.

Establishment of Experimental Infection in Sheep

Paramphistomemetacercariaeiscollectedforexperime
ntalproductionofdiseasesindonoranimalsi.e.sheepafte
rexposingthesnailsagainstartificiallight or sunlight.
The metacercariae collected from white/coloured
(yellow, lightgreen) polythene sheets, leaves and walls
of the container after proper counting.The donor
animals were starved for 12 hours before giving the
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infection. It was necessary to ensure that metacercariae
have to being ested by the animals. Metacercariaein
small quantity of water in a glass syringe was poured in
to the oral cavity, followed by giving some water and
closing of the mouth. Regular monitoring and faecal
examination of experimentally infected animal was
undertaken to know them agnitude of infection.

Collection of Sera

The blood samples were collected in sterilized tubes
from jugular vein of the donor animals from zero day
of infection till 12" week post infection. The samples
were marked and kept in slanted position. The sera
samples were collected in 1.5ml aliquot after
centrifuging at 3,000 rpm for 15 minutes. One drop of
thiomersal (1: 10,000) per ml of sera were added for
preventing the bacterial contamination and fungal
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growth and stored at-20°C till further use for sero-
diagnostic tests.

Studies on the Epidemiology of
Paramphistomosis (Basedon Coprological
Examination)

Fresh faecal samples were collected at twice in a week.
Colour and consistency of faeces were examined for
detecting indigestion. The presence of immature
flukes was examined through processing of individual
samples by repeated straining and washing and
examination of clear content of mesh screen under
stereomicroscope. The coprological examinations of
the samples were done through sedimentation and
floatation techniques to find out the eggs in faeces and
prepatent period of paramphistome.

Fig. 2: Map showing harvesting of metacercariae from infected snails (Indoplanor bisexustus) in Laboratory
condition.
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RESULTS AND DISCUSSION

Collection of Snails and Metacercariae (Harvesting
and storage)

Snails of Indoplanor bisexustus, Gyraulusconv
exiusculus, Bellamya (Vivipara) bengalensis,
Corbicula striatella, Thiaratuberculata,
Lymnaealuteola and L. auricularia were collected
mainly nearby tube wells, paddy fields, ditches,
impoundments, ponds and from the bank of the River
Satluj, its surrounding temporary water bodies in
Ludhiana, Hoshiarpur, Kapurthala and Amritsar
district of Punjab. B. bengalensis, Lymnaeasp, C.
striatella, T. tuberculata were found to be the most
common species near surrounding areas of the river
Satluj and Vyas, however, I. exustus & G.
convexiusculus encountered occasionally from these
locations. While the I. exustus, G. convexiusculus and
Lymnaeasp were found mainly from the paddyfields,
small ditches, nearby tube wells and ponds. The snails
(I. exustus and G. convexiusculus) collected during
summer (May, June), post-monsoon (September,
October) and winter season (November, December)
were found positive, as these snails when subjected to
light in the laboratory. They started shedding cercariae.
However, majority of the snails screened during rest of
the month found to be negative where as the snails
collected in the month of November, December and
June were found heavily positive for paramphistomes
and too little extent for schistoso mecercariae. A total
of 701 snails were collected, out of which, 365, 4, 165,
127, 16 and 24 were contributed by Indo planor
bisexustus, Gyraulus convexiusculus, Lymnaeasp.,
Viviparabengalensis, Corbicula striatella and Thiara
tuberculata respectively. 185 individuals of
Indoplanor bisexustus were found to be shedding
amphistome cercariae in 60-watt candescent bulb, and
55.89% snails of I. exustus found to be infected. Mousa
and Hassan (1972) reported that hatching of the eggs
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and release of cercariae was directly influenced by
temperature. The incubation period became short with
the increasing temperature. Similar results have been
found in the case of I. exustus in the present work. It is
known that seasonal fluctuations affect the growth and
survival of snails (Caud, 1958: Mousa and Hassan,
1972). A total of 12,040 metacercariae were collected
from 185 infected I. exustus and the metacercariae
were given orally to two sheep for raising experimental
infection.

The snails, I. exustus were collected from paddy fields,
ditches nearby tube well and ponds between the month
of September and June. The collected snails brought up
in the laboratory, immediately after removing the
debris and proper washing with tap water. The snails
were kept in different batches individually in glass
tubes. Snails in bulk were also kept in beaker, surgical
tray, earthen pots and petridishes with white and
coloured (green, yellow and pink) polythene sheets. If
some snails found dead it was removed from the bulk
of the snails. The beaker, surgical tray and petridishes,
set in this manner were kept in direct sunlight
particularly in the morning hours for one and half hour
whereas glass tubes containing I. exustus were exposed
against artificial light. Thoroughly checked glass tube
after half an hour whether the snails are shedding
Cercaria pigmentata (cercariae is a final larval stage,
characteristically pigmented, two suckers, forked
digestive tract, a pair of eye spots, excretory granules
arranged in a characteristic manner, simple tail,
cephalic glands and cystogenous glands) or not
(Fig.3). Polythene sheets of different colour, white,
green, yellow and pink were used for the encystment of
cercariae. These sheets were stuck to the inner surface
of the petridishes, beakers and surgical tray. Various
encystment materials like water plants; lettuce and itsit
(Trienthemagovinda) leaves were used.

Fig. 3: Cercaria pigmentata.
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It was observedthat maximum attraction of cercariae
was towards it sit leaves followed by greenand yellow
polythene strips. Very few cercariae were also
encysted on the wall of the containers. Durie (1955)
used plastic solutions painted on beakers as
metacercariae encystment material where as grass
blades and mulberry leaves by Jain & Srivastava
(1969) and Chaudhry & Gupta (1985) respectively.
The other encystment material like cellulose casings
by Swart & Reinecke (1962) and waterplants and
lettuce leaves by Lengy (1960). A sizeable number of
infected snailswere found to be dead due to
unfavourable habitat condition. During the present
study, a total of 12,040 metacercariae were collected
from 185 infected snails (I. exustus) and kept
inpolyvenyl tube sand stored at 4°C. The grass with
encysted metacercariae was also collected from the
fields for feeding to sheep. Malviya et al (1989)
reported paramphistome metacercariae deposited on
green polythene strips showed a flukerecovery of
38.66% in lambs while a lower fluke established was
obtained from those deposited on grass blade (11.86%)
and cellulosecasing (8.20%) respectively. Panzoo et al
(1989) reported Gyraulus convexiusculus alone acts as
the intermediate host of Gastrothylax crumenifer.

Establishment of Paramphistome Infection in
Sheep Experimentally:

Four sheep below one year old were procured from
Department of Epidemiology and Preventive
Veterinary Medicne and Department of Veterinary
Parasitology,Ludhiana. The faecal samples of sheep
were subjected to floatation and sedimentation
techniques. If found positive for strongyle or any kind
of parasitic infection, were given appropriate
anthelmintics to make the minfection free.
Paramphistome metacercariae (n=12,040) were
collected for experimental production of disease in
sheep after exposing the snails against artificial light
and sunlight. The metacercariae were collected from
polythene sheets, leaves and walls of the container
after propercounting. Of which, 4000 metacercariae
were given to two sheep individually for raising
paramphistome infection in experimental condition.
The animal was starved for 12 hours before giving the
infection. It was necessary to ensure that metacercariae
have to being ested by the animals. For this,
metacercariae was kept in small quantity of water in a
glass tube, then transferred in glass syringe and poured
into the oral cavity, followed by givingsome water and
closing of the mouth. Regular monitoring and faecal
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Snails of all sizes and age groups of Gyraulus
convexiusculus were receptive to miracidia and
maximum cercariae were shed bythe large size snails
exposed to 4 miracidia per snail. The present
experiment revealed that large size I. exustus were
found to be heavily infected and shedding cercariae
where as the small one mostly negative. The cercariae
were identified ascerearia of Paramphistomum
epiclitum (Fig.3). The cercaria play an important role
in the life cycle of Paramphistomum species (Fig.4.)

.‘i"-'_ B
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Fig. 4: Life Cycle of Paramphistomum species.

examination through microscope of experimentally
infected animal was undertaken to know the
magnitude of infection. Faecal samples examined
microscopically and found positive for
paramphistome eggs after 135 days post infection
(Fig.5). The experiments confirm the establishment of
paramphistome infection. Serological samples were
collected twice in a week for immunodiagnostic tests
with various kind of paramphistome antigen for
knowing the magnitude of the disease in the sheep and
detecting infection at the earliest.
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Fig. 5: Eggs of Paramphistomum epiclitum through
microscopic examination.

CONCLUSION

The monitoring of sheep exposed to experimental
infection by inoculating metacercariae procured from
infected snails (Indoplanor bisexustus) showed the
establishment of paramphistomosis. Infection with
immature P. epiclitum in experimental animal was
noticed by observing stress in sheep body including
foetiddiarrhoea. Presence of eggs in faecal
examination of sheep revealed establishment of
experimental infection. Such findings are helpful in
exposure of ruminants to paramphistomes and further
experiments are planned to study the response to
reinfection and determine the duration of the prepatent
period. To know the magnitude of the specific disease
and raising paramphistome anti bodies experimentally
in animal is utmost important for the diagnostic
purposes. The establishment of paramphistome
infection in domestic ruminants can be achieved with
collection and screening of infected snails, proper care,
planning, monitoring and examination of experimental
animal.
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ABSTRACT

Abstract: Birth weight is very important indicator of the health and viability of a newborn infant. It is a significant factor
of newborn growth and survival. Globally, it is estimated that there are 20 million of infants who are born with low birth
weight, it depends on many maternal factors such as maternal age, gestations, antenatal care, education level, weight
gain, parity, sex of child, and body mass index. Logistic regression is a statistical model for analyzing a dataset in which
one or more independent variables that determine an outcome. The main objective of this paper is to identify the predictors
of low birth weight through binary logistic regression model.

Methods: A hospital based cross sectional study was conducted in Obstetrics and Gynecology postnatal ward of Sir
Sunder Lal hospital, BHU, Varanasi from 14th June 2015 to 15 January 2017. Altogether 500 respondents were taken and
respondents were Mother who had delivered the newborns in SSL hospital. A spring type weighing machine scale was
used to measure the birth weight of babies and birth weight was taken after the birth within the 24 hours.

Result: A total of 517 births occurred during the study period among which 39.07% were low birth weight and 60.93%
were normal birth weight. Low birth weight neonates mean birth weight was found to be 1.93 kg and overall the mean in
birth weight was 2.97 kg. Chi square test to find out the risk factor associated with the low birth weight which shows that
maternal education, initial weight of mother, weight gain of mother, gestation, sex of child, pregnancy complication, body
mass index, antenatal care are statistically significant with low birth weight. The fitted binary Logistic regression model
shows that use of iron and calcium supplements has the highest odd ratio compared to the other factors.

Conclusion: This study suggest that there were several factors finding to affect the birth weight which are education level,
maternal weight, weight gain, body mass index, antenatal care, sex of neonates, pregnancy complication, gestation age
and use of iron calcium supplements.

Keywords: Low Birth weight, maternal risk factors, pregnancy.

INTRODUCTION mortalities. According to the World Health Organization
Birth weight is a potent predictor of infant growth and (WHO), 31% of neonatal deaths could be accredited to pre-
existence. Infants born with LBW always deal with term birth (PTB) and LBW has been defined by the WHO
detriments from the commencement of their life and face as weight at birth of less than 2.5kg. Even though the LBW
extremely poor survival, which can cause neonatal is a major health issue in developing countries, mandatory

*Corresponding author: ruchi.kannaujiya@gmail.com
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and satisfied actions have not been taken yet to
completely overcome this issue. The determinants
associated with this foremost problem are such as
maternal age, Education level, maternal weight,
weight gain and body mass index (BMI), antenatal
care, parity, marriage duration, pregnancy
complication,, mode of delivery and some other
factors. The primary reason of low birth weight is
premature birth (birth before 37 weeks gestation).
Being born early means a baby will be in the mother's
uterus for a short period of time than usual deliveries.
So, baby has a fewer period to grow and gain weight as
considerable amount of a baby's weight is gained
during the ultimate portion of pregnancy.

Several studies showed that maternal factor affect
LBW such as Ravi Kumar Bhaskar et al. (2015) was
examined the case control study on risk factor
associated with low birth babies .They collected 318
sample from two hospital during September 2011 to
February 2012 by using interview technique. They
found 50% birth was LBW babies in their studies. He
found that delay age at first pregnancy, improving
maternal education and nutrition and iron and calcium
supplement, any illness during pregnancy as the
significant predictors of low birth weight. Another
similar study by Sri eka Purwanengsietal . (2016) was
finding that the age of mother , gestational age, parity
and low hemoglobin level affect the low birth weight.

In addition to this, Kamal Prasad Kandel et al. (2017)
was conducted cross sectional study on birth weight
among deliveries at Bharatpur hospital they found that
there were several factor , which lead to low birth
weight babies which are age of mother at delivery,
maternal education , weight gain by mother during
pregnancy maternal height, low body mass index.
Aboobucker Haalisha et al. (2018) was used Logistic
regression methods for assessing the contributing
factors of low birth weight and they found that
maternal age, maternal education, maternal weight,
weight gain during pregnancy, parity had associated
factors of LBW and the passive smoking had the most
important risk factor for the low birth weight. Priyanka
Anand et al. (2019) was found that the prevalence of
low birth weight was 28.8% and age of mothers,
maternal education and rest received in the afternoon
during pregnancy were statistically significant with
low birth weight. Furthermore, Maheshwari K. (2020)
was discussed the regular antenatal check up, preterm
pregnancy, avoidance of teenage and elderly
pregnancy, proper iron tablet intake are the important
risk factor of low birth weight babies.
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Methodology

Objective

This study has been identified the socio demographic
and maternal factors that highly associated with LBW
and also to estimate the proportion of LBW neonates
among institutional deliveries.

Data collection method and sample size
A hospital-based cross sectional study was conducted in

Obstetrics and Gynecology ward of Sir Sunder Lal
hospital, BHU, Varanasi from 14th June 2015 to 15
January 2017 .Altogether 500 respondents were taken
and respondents were Mother who had delivered the
newborns in SSL hospital. Result a total birth occurred
during the study period of which met the study criteria
among which were low birth weight and were normal
birth . The information was collected using pre design
structured questionnaire which includes socio
demographic and maternal factors. A spring type
weighing machine scale was used to measure the birth
weight of babies and birth weight was taken after the
birth within the 24 hours. First questionnaire was
completed then thoroughly by the researcher himself.
Data was coded compile and analyze in statistical
packages for social science (SPSS) version 21 software.

Study variables
The dependent variable of this study is “ Birth weight”

which has two binary outcomes if aneonate isnormal
birth weight coded as '0' and If a neonate is low birth
weight coded as '1". The predictor variables consider
maternal age, education level, maternal weight, weight
gain and body mass index (BMI), antenatal care,
parity, marriage duration, pregnancy complication,
gestation and some other factors.

Statistical analysis
The data analysis included univariate, bivariate and

multivariate analysis. In the univariate analysis
descriptive statistics (mean and standard deviation)
used to explain the variables. In bivariate analysis we
illustrate the distribution between the dependent and
the independent variables. Multivariate logistic
regression analysis used to estimate the effect of
independent variable on dichotomous dependent
variables. The logistic regression analyses were
performed to estimate and identify the maternal factors
associated with neonatal birth weight. The logistic
function is
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Hence, odds

where p is the probability of an event occurring, 1-p is
the probability of the other decision, x is our predictor
variable, and [, estimates the log odds and f3
estimates the maximum likelihood, the differential log
odds of birth weight of neonates among the women
associated with the predictor x. For neonatal birth
weight status three models were generated as:

a. Model I with socio-demographic characteristic
b. Model II with maternal reproductive health factors

c. Model ITT with maternal antenatal care behaviour.

Birth weight

ENormal birth weigit
B Low birth weight

Figure 1: Proportion of low birth weight neonates.

From figure 1: It is clear that low birth weight neonates
are 1.56 % greater than that of normal birth weight
neonates. In the study, mean birth weight of LBW
neonates was 1.93 kg with SD of 0.443 kg .

Tablel: Descriptive Statistics of the factors affecting LBW.

Variables Mean Standard Deviation
Age (in years) 26.12 4.462
Initial Weight (in kg) 54.20 3.827
Weight Gain (in kg) 4.33 1.397
Height (in cm) 155.87 4.526
BMI (kg/m?°) 22.37 2.084
Total No. of ANC 2.92 0.758
Gestation (in weeks) 2.33 0.657
Parity 1.84 0.878
Pregnancy complication 0.28 0.449

Table 1: The data included 517 live single and multiple
deliveries This study 191 mothers with LBW, and the
mean age was 26.12 (+4.462) years and range between
19 years and 43 years and the mean of maternal weight

was 54.2 (£3.827) kgs and height was 155.87
((£4.526) cms. Maternal weight gain during pregnancy
mean was 4.33((£1.397) kgs and maternal BMI mean
was 22.37(+2.084 (kg/m’). The mean parity was 1.84(+
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0.878) and the mean Gestation age was 2.33(+0.657)
weeks and it ranged between 32 and 43 gestational
weeks and the mean number of antenatal visit by
mother was 2.33 visits which indicate that minimum 2
antenatal visit by mother before birth of neonates.
Similar studies done by Lumbani T et al.(2019) for
Tshwane district South Africa, they found age of
mother who delivered low birth weight infants was
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24.22 (£5.11)years and mean gestational age at birth
was 35.60 (+ 3.75)weeks. Similar results were obtained
from the studies done by Ravi kumar bhaskar et al.
mean of low birth weight infants was 2126.73
(£340.13)gm and mean age of mother who delivered
low birth weight infants was 24.07 (+5.09)years and
mean of maternal weight was 47.04 (£9.30)kg and
height was 146.73 (+7.88)cm, total ANC visit by

Table 2: Distribution of women with low and normal birth weight of Socio-demographic characteristic.

Variables Low Birth Normal Birth x
Weight (LBW) Weight (NBW)

Educational Qualification of mother

High school 71 (35.1%) 79 (25.1%)

Intermediate 47 (23.3%) 119 (37.8%) 16.544

Graduate & Professional 71 (35.1%) 86 (27.3%) (0.001)*

degree

Post graduate & above 13 (6.4%) 31 (9.8%)

Educational Qualification of father

High school 39 (19.3%) 54 (17.1%)

Intermediate 61 (30.2%) 77 (24.4%) 8.472

Graduate & Professional 77 (38.1%) 159 (50.5%) (0.037)*

degree

Post graduate & above 25(12.4%) 25(7.9%)

Occupation of father

Student 24 (11.9%) 27 (8.6%)

Private job or Business 131(64.9%) 205 (65.1%) 10.886

Government job 20 (9.9%) 58 (18.4%) (0.012)*

Daily wage worker 27 (13.4) 25 (7.9%)

Family Income

Less than 10000 49 (24.3%) 59 (18.7%) 4,038

10000-15000 36 (17.8%) 50 (15.9%) (0.257)

15000-20000 54 (26.7%) 84 (26.7%)

20000 & Above 63 (31.2%) 122 (38.7%)

Statistical significance : ***P<.001,**p<.01,*p<.05

Table 2 shows the distribution of women by their
neonatal birth weight status proportion with low birth
weight and normal birth weight baby with respect to
selected characteristics the result shows that the
relationship between selected variable and neonatal

birth weight is significant except family income. There
was a significant Association between education level
of mothers and low birth weight neonates table 2
explain that about 35.1% of mothers of low birth
weight neonates had high School, 23.3 % had an
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education of intermediate and above and also
significant association between education level of
fathers and low birth weight neonates, about 19.3% of
fathers of low birth weight neonates had high School,
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30.2 % had an education of intermediate and above.
The proportion of father's with low birth weight
neonates was doing private job, was higher than that of
father's doing government job and daily wage worker.

Table 3: Distribution of Neonate birth weight and maternal characteristics.

Characteristics Low Birth
Weight (LBW)

Normal Birth %
Weight (NBW)

Maternal Age (in years)

19-23 61 (30.2%) 75 (23.8%)

24-28 87 (43.1%) 167 (53.0%) 5.234
29-33 39 (19.3%) 50 (15.9%) (0.15)
34 and above 15 (7.4%) 23 (7.3%)

Sex of child

Male 91 (45%) 175 (55.6%) 5.438
Female 111 (55%) 140 (44.4%) (0.02)*
Parity of Mothers

P<3 158 (78.2%) 244 (77.5%) 0.041
P>3 44 (21.8%) 71 (22.5%) (0.84)
Initial weight of Mothers (kg)

WOM<50 34 (16.8%) 23 (7.3%)

WOM>50-<60 147 (72.8%) 239 (75.9%) (01%315)1**
WOM>60-<70 21 (10.4%) 53 (16.8%)

Height of Mothers (CM)

Less than (150) cm 41 (20.3%) 56 (17.8%) 0556
(150-159) cm 98 (48.5%) 155 (49.2%) (0.757)
160 cm and above 63 (31.2%) 104 (33.0%)

BMI (kg (cm )

BMI<18.5 22 (10.9%) 6 (1.9%) 23968
BMI=18.5<25 171 (84.7%) 276 (87.6%) (0.000)*
BMI=25<30 9 (4.5% ) 33 (10.5%)

Gestational Age at Delivery

G<37 weeks 114 (56.4%) 60 (19%) 77 050
G>37 weeks 88 (43.6%) 266 (81%) (0.000)**

Statistical significance : ***P<.001,**p<.01,*p<.05

All maternal characteristics shown in table 3 were
significantly related with neonate birth weight except

maternal age and parity, the result shown that birth
weight rises as mothers' weight increases in other words
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big mothers' had big babies. There was a significant
relation between the maternal weight and neonate birth
weight, it was clear that initial weight of mother (<50
kg) of LBW neonates were nearly 4.33 times greater
than that of LBW mothers who had weights(>50-<60). A
difference was observed with respect to the body mass
index, 84.7% mothers of low birth weight neonates had
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normal (18.5<BMI<25 kg/cm®) and 9.4% mothers of
low birth weight neonates had  overweight
(25<BMI<30 kg/cm’) . As expected preterm delivery
had a strong influence on the birth weight, 56.4 %
mother of low birth weight neonates less than 37 weeks
gestation as compared with 43.6% of those who had their
neonates after 37 weeks.

Table 4: Distribution of Neonate birth weight and Maternal Antenatal care.

Antenatal care Low Birth Normal Birth x
Characteristics Weight (LBW) Weight (NBW)

Number of ANC visits

ANC<4 172 (85.1%) 180 (57.1%) 44.424
ANC>4 30 (14.9%) 135 (42.9%) (0.000)***
Weight gain of Mother (in Kg)

WG<5 169 (83.7%) 25 (7.9%) 301.05
WG>5 33 (16.3%) 290 (92.1%) (0.000)*=*
Use Iron Calcium

Yes 97 (48%) 302 (95.9%) 160

No 105 (52%) 13 (4.1%) (0.000)**
Presence of Illness

Yes 56 (27.7%) 24 (7.6%) 38.031
No 146 (72.3) 291(92.4%) (0.000)*=

Statistical significance : ***P<.01,**p<.05,*p<.001

The relationship between maternal antenatal behavioral
variables and neonatal birth weight was analyzed in
Table 4. All the variables displayed in the table were
significantly associated with neonatal birth weight.
There was a significant relation between antenatal care
and LBW neonate, 85.1% of women with 3 antenatal
care visits had low birth weight neonates related to
14.9% of those who had more than 3 antenatal visit
.83.7% women with less than 5 kg weight gain during
pregnancy had low birth weight neonates relative to
16.3% of those who had more than or equal to 5 kg
weight gain, 52% women who did not use prenatal
supplements such as Iron and Calcium during pregnancy
were more likely to have low birth weight neonates.
Likewise, woman who presented no illness during
pregnancy have bigger neonates relative to those who
had some illness; 27.7% mothers of LBW neonates had
illness during pregnancy as compared to 72.3% mothers
had noillness.

Table 5 shows the result of Logistic regression model for
the low birth weight presented as odds ratios. The first
model examines the variation in the birth weight as a
function of socio-demographic variables this is the
baseline model and the variables included education of
mother and father, occupation of father, family income.
Second model included maternal reproductive health
factors. In the third model maternal antenatal care
variables.

Results from the Model 1 , maternal education was the
strongest predictor of the odds of having a LBW neonate
in this model, the effect of maternal education had the
expected direction with mothers whose educational
attainment was below secondary education having
significantly higher risk for having a low weight
neonates (OR=2.3.19;CI=1.34,3.93); mother with a
graduate level education so reduced odds of having a
low weight neonates (OR=2.24; CI=1.36-3.67) and
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Table 5: Multivariate Logistic regression analysis to assess the association between selected factors and low

birth weight.
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Variables/categories

Model 1

[odds ratio (95% CI)]

Model 2
[odds ratio (95% CI)]

Model 3

[odds ratio (95% CI)]

Maternal Level of Education

High school 2.30(1.35,3.93)** 2.62(1.42,4.82)* 1.19(0.44,3.20)
Intermediate (Ref) 1.00 1.00 1.00
Graduate & Professional 2.24(1.37,3.68)** 2.49(1.43,4.37)* 10.47(4.46,24.58) %
degree

Post graduate 1.14(0.52,2.5) 1.26(0.54,3.01) 4.51(1.39,14.60)*
Education of Father

High school 0.52(0.26,1.04) 0.68(0.29,1.4) 0.39(0.11,1.40)
Intermediate(Ref ) 1.00 1.00 1.00
Graduate & Professional 0.66(0.41,1.06) 0.78(0.45,1.35) 1.45(0.68,3.10)
degree

Post graduate 1.17(0.56,2.44) 1.36(0.58,3.17) 1.59(0.53,4.69)
Occupation of father

Student 0.69(0.37,1.31) 152(0.73,3.17) 1.89(0.70,5.05)
Private job (Ref) 1.00 1.00 1.00
Government job 0.42(0.19,0.94)* 0.55(0.28,1.07) 0.63(0.25,1.58)
Daily wage worker 1.53(0.57,4.14) 2.52(0.99,6.43) 2.58(0.57,11.68)
Family income

I (Less than 10000) 0.95(0.47,1.87) 0.85(0.39,1.85) 2.31(0.76,7.08)
1 (10000-15000) 1.30(0.74,2.31) 1.37(0.73,2.59) 2.73(1.11,6.75)*
11 (15000-20000) 1.03(0.62,1.69) 0.89(0.51,1.59) 1.89(0.88,4.03)
IV (20000 & Above) (Ref) 1.00 1.00 1.00
Sex of Neonate

Male (Ref) 1.00 1.00
Female 1.69(1.09,2.51)* 2.23(1.25,3.99)
Parity

1-2(Ref) 1.00 1.00
3-6 2.42(1.18,4.96)** 1.21(0.43,3.42)
Gestational Age

G%37 weeks(Ref) 1.00 1.00
G<37 weeks 7.67(4.85,12.10)*+* 5.39(2.84,10.17)
Maternal Weight 0.86(0.79,0.93) % 1.03(0.91,1.17)

Statistical significance : ***P<.01,**p<.05,*p<.001
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Maternal Height 1.02(0.97,1.006) 1.01(0.94,1.09)
Weight gain 0.59(0.44,0.79) %
BMI

BMI<18.5 47.37(4.19,534.97)%*
BMI=18.5<25(Ref ) 1.00
BMI=25<30 5.22(1.12,24.40)*
Number of ANC visits

ANC<3 11.98(3.53,40.65)***
ANC=3 1.99(0.99,3.99)
ANC>3(Ref) 1.00

Use Iron Calcium

No 58.93(22.63,153.43)
Yes(Ref) 1.00
Presence of Illness

Yes 3.70(1.57.8.72)**
No (Ref) 1.00

Statistical significance: ***P<.001,**p<.01,*p<.05; ® =Reference category;[1]=odds ratio of the reference category.

mother with a post graduate and above education
showed reduced odds of having low birth weight
neonates(OR=1.14;CI=0.52-2.50) although it was not
statistically significant. The effect of father education at
post graduate and above, increased odds of having low
birth weight neonates (OR=1.69; CI=0.55-2.44), it was
not statistically significant. Fathers who had a
occupation as a student, statistically significant, odds of
having a low birth weight neonates (OR=1.14; CI=0.52-
2.50) and who had occupation as government job
presented in the model, reduced odds of having normal
birth weight neonates (OR=0.42; CI=0.18-0.94), where
as daily wage worker presented odds(OR=1.53;
CI=0.56-4.13) it was not statistically significant. Family
income of second category of house, odds of having a
low birth weight neonates (OR=1.30; CI=0.73-2.31),
where as third category score presented odds (OR=1.02;
CI=0.62-1.69) although it was not statistical significant.

Table 5 shows the result of Logistic regression model for
the low birth weight presented as odds ratios. The first
model examines the variation in the birth weight as a
function of socio-demographic variables this is the
baseline model and the variables included education of
mother and father, occupation of father, family income.
Second model included maternal reproductive health

factors. In the third model maternal antenatal care
variables.

Results from the Model 1 ,maternal education was the
strongest predictor of the odds of having a LBW neonate
in this model, the effect of maternal education had the
expected direction with mothers whose educational
attainment was below secondary education having
significantly higher risk for having a low weight
neonates  (OR=2.3;CI=1.34,3.93); mother with a
graduate level education so reduced odds of having a
low weight neonates(OR=2.24;CI=1.36-3.67)and
mother with a post graduate and above education
showed reduced odds of having low birth weight
neonates(OR=1.14;CI=0.52-2.50) although it was not
statistically significant. The effect of father education at
post graduate and above, increased odds of having low
birth weight neonates (OR=1.69; CI=0.55-2.44), it was
not statistically significant. Fathers who had a
occupation as a student, statistically not significant, odds
of having a normal birth weight neonates (OR=0.69;
CI=0.37-1.31) and who had occupation as government
job presented in the model, reduced odds of having
normal birth weight neonates(OR=0.42;CI=0.18-0.94),
where as daily wage worker presented odds (OR=1.53;
CI=0.56-4.13) it was not statistically significant. Family
income of second category, odds of having a low birth
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weight neonates (OR=1.30; CI=0.73-2.31), where as
third category score presented odds (OR=1.03;CI=0.62-
1.69) although it was not statistical significant.

All maternal factors in Model II, except occupation of
father and maternal height were significant in predicting
the odds of having a low birth weight neonate. Female
neonates (OR=2.42;CI=1.28-4.96) were significantly
more likely to be low birth weight related to male
neonates. Women having 3-6 children are more likely to
have low birth weight neonates (OR=2.42; CI=1.18.-
4.96) relative to those with 1-2 children. Weight of
mothers was significantly related to odds of having a
normal weight baby in other words, the higher the
weight of women the less likely they are to have low
birth weight neonates. The gestational age at delivery
was the variable most strongly associated with the risk of
having low birth weight neonates mothers who delivered
before 37 completed weeks of gestation had greatly
increases odds(OR=7.66) of having low weight neonate
compared to the mothers who had term pregnancy
Model 3 includes the set of variables levels in the
previous two model and the controlled for the maternal
antenatal care variable.

Weight gain of mother was significantly related to the
odds of having a normal weight babies. Body mass index
of mothers was important risk factor for low birth
weight neonates mother who had under weight
(OR=47.37;CI=4.19-534.97) and overweight
(OR=5.22;CI=1.12-24.40) had significantly odds of
having low birth weight neonates relative to women who
had normal weight. Mothers who had less than 3
antenatal care visit also had increase odds for low birth
weight neonates (OR=11.98; CI=3.5-40.65) compared
to mothers who had greater than 3 visits and mothers
who had 3 antenatal care visit, decreased odds for low
birth weight neonates (OR=1.99; CI=0.99-3.99) but the
result was not statistical significant. The gestational age
at delivery was associated with the risk of having low
birth weight neonates. Mothers who delivered before 37
completed weeks of gestation had increases odds
(OR=5.39;CI=2.8-10.17) having a low weight neonates
compared to the Mother's who had term pregnancy.
Mothers who did not use iron and calcium supplements
was most strongest predictor of odds of having a low
birth weight neonates in the final model. Mothers who
did not use Iron and Calcium supplement presented
significant increase odds (OR=59.98;CI=22.63-153.43)
having a low weight baby is compared to mother who
used them. Women, who did not suffering from health
problem during their pregnancy had significantly odds
(OR=3.70; CI=1.57-8.72) having a low birth weight
neonate. The result of maternal education and family
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income changed in the opposite direction with the
inclusion of antenatal variable in the third model, with
mothers of graduate and postgraduate level education
having significantly increased odds having a low birth
weight neonates and family income of second category
was significantly related to the higher odds of having a
low birth weight neonates.

DISCUSSION

This study was undertaken to study the influence of
maternal factors in low birth weight neonates. The
prevalence of Low Birth Weight (LBW) in the present
study was 39.07% and according to NFHS- 4 report the
prevalence of low birth weight in India is found to be
16.9%. Maternal age does not have any statistical
significance in our study as ( p = 0.15). Similar results
was obtained from the studies done by Ravi kumar
bhaskar et al. and Kamal Prasad kandel, but contrary to
the earlier studies done by Aboobucker Haalisha et al.
According to Agarwal et al., they found that 57.14%
low birth weight babies is found among mothers below
20 years age group and 53.34% more than 35 years age

group.

Education of father and mother were divided into 3
groups- high school, intermediate, graduate &
professional degree, post graduate & above.
Association of education and birth weight is
statistically significant. Among the mothers who were
having low birth weight neonates, 35.1% had below
secondary level education and also 19.3% fathers who
had below secondary level education This is similar to
the study done by Shantanu Sharma et al. and
according to Chaithra A. et al., 33.3% women done
primary and 15% done high school level education.
But different result found by Raja M et al. There is
statistical significance between birth weight of
neonates and father occupation. About 13.4% of
fathers who had LBW neonates were labourers and
64.9% of fathers who had doing private job. This is
similar to the study done by Leila Hussen et al., father's
occupation was significantly associated with low birth
weight. Farmer fathers were three times more likely to
have low birth weight (AOR: 3.1; 95% CI 1.5, 6.3) as
compared to fathers doing government job.

There is no statistical significance between birth
weight of neonates and family income of house
(p=0.257) and it is similar to the studies done by Ravi
kumar bhaskar et al. and according to Leila Hussen et
al. family income affect low birth weight babies. There
is a highly statistical significance between maternal
weight and birth weight of neonates (p<0.01). In the
study, mothers having weight <50 kg, low birth weight
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incidence is 16.8%, while mothers having weight > 50
kg is 83.2%. This is similar to the studies done by
Aboobucker Haalisha et al. (and Leila hussen et al.
Ravi kumar bhaskar et al. was found in their study,
50.31% mothers having weight<45kg.

There is no statistical significance between birth
weight of neonates and maternal height(p=0.757). This
is similar to the studies done by Chaithra A. et al and
Pawar A et al. But Agarwal A, Sharma V. found
different result in their study that maximum number of
low birth weight babies are delivered from short
statured mother (height < 145cm) and it is similar to the
studies done by Kamal Prasad kandel , Ravi kumar
bhaskar et al. There is a highly statistical significance
between birth weight of neonates and BMI of mothers
(P<.000). This is similar to the studies done by Kamal
Prasad kandel and different result found by Ravi kumar
bhaskar et al. & Haalisha and aboobuckar Jahufer
(p<.093).

In our study, parity has no statistically significant
association with regards to birth weight of neonates.
This is similar to the studies done by Kamal Prasad
kadel, Priyanka Anand et al. But Haalisha and
aboobuckar Jahufer has found their studies parity has
affect the birth weight of baby (p<.013) and similar to
the studies done by Sri Eka Purwanengsi et al. There is
significant association between sex of baby and birth
weight. Similar results was obtained from the studies
done by M. Sheeba Apoorva et al. and according to
Priyanka Anand et al. they found in their study no
relation between  sex of neonate and birth
weight(p<.799). Gestational age had a strong
influence on the birth weight of neonates , 56.4% of
LBW neonates were born to gestational age below 37
weeks. Similar result was obtained from the studies
done by Agarwal A, Sharma V., Raja M et al and Sri
eka Purwanengsi et al. There is a highly statistical
significance between birth weight of neonates and
number of ANC visit by mothers and similar result
found by Ravi kumar bhaskar et al. and by Shantanu
Sharma et al. but in divergence with Priyanka Anand et
al. Weight gain during pregnancy was found to be
highly significance associated with LBW neonate.
According to Kamal Prasad kandel,. they found that
17.4% mothers, who had weight gain during
pregnancy less than 10 kg, had highest low birth
weight babies. Use of Iron and Calcium supplement
during pregnancy is one of the mostimportant factor
in LBW neonates 52% women who did not use
prenatal supplements were more likely to have low
birth weight neonates. Similar result was obtained
from the studies done by Ravi kumar bhaskar et al.and
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Shantanu Sharma et al. in divergence with Priyanka et
al. There is a highly statistical significance between
birth weight of neonates and mothers had illness
during pregnancy; 27.7% mothers of LBW neonates
had illness during pregnancy as compared to 72.3%
mothers had no illness Similar result was obtained
from the studies done by Ravi kumar bhaskar et al.and
M. sheeba Apoorva et al. in divergence with Priyanka
Anand etal. (p<0.116).

CONCLUSION

This study contributes to the understanding of the
individual and collective effect of socio demographic
and maternal factors influencing neonate birth weight.
It identified the level of maternal knowledge and
perception about neonate birth weight and thus
highlighted possible area of intervention to promote
better health outcomes for pregnant women. This study
shows that maternal antenatal care variables have the
strongest influence in determining the birth weight of
neonate among the respondents. However, socio-
demographic and maternal health factors are
significantly associated with low birth weight. It has
concluded LBW was found to be affected by
education of mother and father, maternal weight <50
kg, maternal weight gain<5kg, pre pregnancy BMI<(
18.5 kg/cm2), less than three antenatal visit by
mothers, less than 37 weeks gestational , low socio
economic status and presence of any illnesses. It is
suggested that programs that work to reduce the rate of
low birth weight neonates should focus on improving
maternal lifestyle choices by increasing access,
utilization and quality of care. Socio- cultural factors
influenced the growth of foetus and outcomes of
pregnancies. Most women lacked knowledge of the
pregnancy risk factor that adversely affect neonatal
birth weight and the exact mechanism by which the
risk factors act to cause adverse effects. Health
education for the pregnant women socioeconomic
development, maternal nutrition, and increasing the
use of health services during pregnancy, are all
important for reducing LBW. This way healthier
neonates are produced who have a better chance of
surviving and becoming tomorrow's. wealth.
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ABSTRACT

An estimation of lipid content in selected fishes namely rohu, mrigala, silver pomfret and pomfret was carried out during
year 2018-2019. In the present study, authors found the amount of lipid content in rohu was 0.760 mg/, in mrigala 0.448
mg/g, in pomfret 0.753 mg/g and in silver pomfret 0.619 mg/g. On the basis of result obtained, it can be concluded that,
rohu and pomfret contain more amount of lipids as compared to mrigala and silver pomfret.

Keywords: Estimation, Lipid, Fish.

INTRODUCTION

Fishes are exclusively aquatic animals with streamlined
body. They have gills for respiration and lateral line sense
organs (Verma and Prakash, 2020). They have a very rich
nutritive value, providing food and establishing the food
security to human beings (Verma, 2007; Kumar et al.,
2020). They have large amount of proteins and fats
(Sujatha et al., 2013; Syed et al., 2020). They claimed that
fishes are highly nutrient-dense food, containing high
quality of minerals, vitamins and including vitamin A and
D, magnesium and phosphorus. Consuming whole fish can
prove beneficial as it has a higher protein-fat ratio than
meat from goat, lamb, buffalo, and chicken (Steffen,
2006). A significant percentage of the lipid in fish consists
of long chain polyunsaturated fatty acids (PUFA)
including eicosapentaenoic acid (EPA) and
docosahexanoic acid (DHA). In fishes, PUFAs are found
in a form that is liquid and flows freely through the
bloodstream. It is different from other fats or oils (Morales
et al., 2015). In humans, dietary intake of polyunsaturated
fatty acids (PUFA) has been important for human
nutritional, health, and disease prevention (Sujita et al.,
2019). Omega-3 fatty acids commonly found in seafood

have varied health benefits (Prakash and Verma, 2019,
2020). Reduction of myocardial infarction has been
suggested by Bucher et al. (2002). As living organisms
occupy the environment, lipids and their components play
an integral role in their biochemical adaptations.
Biochemical processes and life development rely heavily
on these lipids. There is a range of functions that lipids play
in cellular metabolism (Svetlana et al., 2013). Due to its
widespread existence in the body, cholesterol is perhaps the
well-publicized lipid in nature. Significant losses may
occur during periods of high cholesterol levels in seasonal
differences (Spinelli and Dassow, 1982; Prakash and
Verma, 2018). Even though protein is an important source
of energy in fishes but stress conditions causes rapid
depletion of stored carbohydrate (Verma and Prakash,
2019; Prakash, 2020).

MATERIALSAND METHODS

In the present study Rohu, Mrigal, Pomfret and Silver
pomfret were analyzed for their lipid content (Photo plate
2). For the estimation of lipid fishes were collected from
local fish market of Pathardi phata, Nashik (M.S.) and
brought them to laboratory one at a time. 1 g lateral body
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tissue was taken and homogenized then homogenized
sample was filtered through filter paper. The
homogenized filtrate was used for further estimation
(photo plate 1). Then lipid content of a particular fish
was estimated by using standard procedure.
Estimation of lipid was done by Vaniline reagent
method; a standard method for lipid estimation
(Barnes and Blackstock, 1973). 1 g tissue of fish
(namely rohu, mrigala, silver pomfret and pomfret)
was taken and homogenized in 10 ml of 2:1

Photo plate 1: Images for Lipid estimation.

Silver pomfret

Photo plate 2. Photographs of the fishes under study.

RESULTSAND DISCUSSION
In the present study, lipid estimation was done from

rohu, mrigala, pomfret, silver pomfret fishes. In rohu
0.760 mg/g lipid was estimated, in mrigala 0.448 mg/g,
in pomfret 0.753 mg/g and in silver pomfret 0.619
mg/g as shown in table no. 2. Binukumari and Vasanthi
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chloroform: methanol mixture (Photo plate 1).
Homogenized sample was filter through Whatmann
filter paper no.1. 1ml filtrate was taken in test tube and
dried at room temperature for 1-2 days. After drying
1ml conc. H,SO, was added. Then mixture was boiled
for 7-10 min and cooled at room temperature. 0.2 ml of
supernatant solution was taken and 5ml of vaniline
reagent added to it. At 530 nm the intensity of color was
measured.

(2013) conducted their researches on Labeo rohita and
estimated protein, lipid and carbohydrate under
normal and experimental condition from different
body tissues. They showed that the protein present in
muscles of rohu was 2.89+0.052 mg/g. Sivakami et al.
(1994) reported that there was a marked decrease in
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protein, lipid and carbohydrate content in fresh water
fish Mystus vittatus exposed to chromium. Saranya et
al. (2014) reported the low value of lipid during
January (2.772 mg/g) and high value in month of
February and March in the fish Mrigala.

Fatty acids and lipids play a significant role in
structuring of the membranes and directly impact
several membrane-mediated processes, including
nutrient absorption and transport. Species and habits of
fish also affect the amount and type of lipids present in
fish. Because of the strong association between high
levels of cholesterol in the blood and diseases affecting
the cardiovascular system, cholesterol is undoubtedly
the most widely discussed lipid in nature. An important
component of all cells, it contributes to permeability. It
assists in the formation of bile acid and bile salts, 7-
dehydrocholestrol and vitamin D3, corticosteroid
hormone, androgens, estrogens and progesterone. The
lipid acts as an antagonist to phospholipids and is
essential for the granulation of cell divisions (Sujatha
etal.,2013).

Table 1: Concentration of standard lipid and their
O.D.

Concentration of Std. 0.D.
lipid (cholesterol)

0 0
0.2 1.17
0.4 1.2
0.6 1.27

Graph: Standard graph for lipid estimation
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Calculations: Lipid estimation

Y=mx + C
Where, Y= unknown O.D.
M = slope

x = concentration of known protein
C = intercept.

January - June 2021

General formula used for Carbohydrate, Protein and
lipid estimation is

x = (Y- O)
M

Table 2: Lipid estimation of some fishes
represented in terms of mg/g.

Fishes studied Lipid(mg/g)
Silver pomfret 0.619
Pomfret 0.753
Rohu 0.76
Mrigala 0.448

Rohu has highest source of lipid content, followed by
pomfret and lowest in Mrigal. Silver pomfret contains
low amount of lipid than rohu and pomfret and high
amount of lipid content than Cirrhinus mrigala.
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ABSTRACT

Hepatocellular carcinoma (HCC) is the most common liver malignancy worldwide. HCC patients are diagnosed in
advanced stages, due to its poor prognosis. Currently, immunotherapy and chemotherapy are the best treatment options in
>90 cases of liver cancer. Therefore, new treatment options are urgently needed for the cure of liver cancer. Use of
nanotechnology and/or some natural compounds may become better options for liver cancer patients with minimum side
effects and lower toxicity. This review focuses on present available treatment approaches for the management of liver
cancer in patients.

Keywords: Hepatocellular carcinoma, sorafenib, natural agents, immunotherapy, chemotherapy, nanotechnology.

INTRODUCTION

Hepatocellular carcinoma is the most common liver
disease and major cause of cancer related death worldwide.
Risk factors for HCC include chronic liver disease,
cirrhosis, virus infections (hepatitis C and hepatitis B
virus), alcohol, diabetes, obesity, iron- overload, smoking
and other dietary factors. (Center and Jemal, 2011;
Masroor et al., 2020). Due to poor prognosis of HCC, only
5 to 20 percent patients are eligible for surgical treatment.
Surgical removal is suitable for early stage liver cancer
patients. For advanced stage HCC patients treatment
approaches are the following: (i) trans-arterial
chemoembolization (TACE) (only 23 percent
improvement and increase in 2 years survival rate) for
intermediate stage liver cancer patients. (ii) Oral
administration of sorafenib, (a kinase inhibitor) that is the
best treatment option for late-stage of HCC. However, drug
resistance is reported (within 6 months) and only one-third
of patients can be cure with this drug (El-Serag et al.,
2008). Sorafenib and other chemotherapeutic drugs, have
adverse side effects (toxicity and inefficacy of drug) in

liver cancer patients after long- term treatment. Therefore,
neither surgical therapies nor chemotherapy is effective for
the treatment of this devastating liver disease. To find better
treatment options for HCC further research is needed. Our
diet play very crucial role in development, progression,
prevention and treatment of HCC. A study reported that a
higher dietary intake of vegetables and fruits decreases the
risk of tumor development (Soerjomataram et al., 2010).
Several natural compounds of vegetables, fruits and spices
suppress mechanisms that are responsible for cancers
development, and they also help in the prevention of this
devastating disease. Natural compounds have anti-tumor,
anti-inflammatory, immunomodulatory, anti-proliferative
and anti-oxidant properties that provide better treatment
option for any cancer (Banerjee et al., 2017; Singh et al.;
2017; Lietal.,2019; Saha et al., 2020). Piperine is a natural
compound that kills only tumor cells without affecting
other non cancerous cells (Zhou et al., 2016). It inhibits the
activity of enzymes responsible for metabolism of drugs
(Bhardwaj et al., 2002). Many other natural compounds are
also reported for their anti- cancerous properties. They can

*Corresponding author: neelam2k4@gmail.com
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enhance the efficacy of anti-cancer drugs without
causing any kind of toxicity in HCC patients. Our
immune system plays an important role in destroying
tumor cells. For the prevention of tumor progression
biomarkers of uncontrolled growth can be targeted
(Chen et al.,, 2014). A serious drawback of
chemotherapeutic agents is multidrug resistance.
Cancer stem cells and /or cancer cells are responsible
for drug resistance. They initiate pathway for tumor
development and metastasis. Immunotherapy is a good
treatment approach for liver cancer (Pan et al., 2015).
Some other approaches, through cancer vaccines and
checkpoint inhibitors of immune system, (eg.PD-1 and
PD-L1 targeting), inhibit tumor progression and
destroy tumor cells. Sorafenib helps in
immunosuppression,  therefore can be use for
combination therapy (Kudo et al., 2016; Zhao et al.,
2015). Recently, nanotechnology can be a possible
treatments approach for the better cure of neoplasms
by targeting and destroying cancer cells.
Nanotechnology is accomplished by standardizing
surface properties and size of the drugs for targeting
tumor cells with no adverse effects and low systemic
toxicity (Reddy et al., 2011). Current combination
therapy approaches can be change by using
nanotechnology for the improvement of
pharmacokinetic profile retention, permeability and
reduction of side effects (Singh et al., 2017; Davis et
al., 2008). For the improvement of efficacy of drugs,
nanoparticle techniques may provide promising
results in liver cancer (Singh et al., 2018; Livney, and
Assaraf, 2013). The late diagnosis of HCC leads
physicians and scientist to search new treatment
approach for the improvement of survival rate of
cancer patients. An alteration in drug delivery system
and new combination therapy approaches may give
new outcomes for the management of this devastating
liver malignancy. In this review, we discuss some of
the most common possible approaches including
natural agents, immunotherapies, chemotherapies and
nanoparticles for the treatment of advanced
hetaocellular carcinoma.

Hepatocellular carcinoma: development and
progression

HCC is generally characterized by hepatocellular
injury/death, inflammation followed by liver fibrosis
and cirrhosis. Initially, these damages are reversible.
However, if the injury is persistent for long time, liver
chronic diseases (alcoholic fatty liver diseases, viral
hepatitis and haemochromatosis) may progress to last-
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Progressive stages of liver disease and progression to
hepatocellular carcinoma

Chronic liver diseases

Steatosis Fibrosis
inflammation
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Reversible wound healing if disease
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Hepatocellular
carcinoma

Healthy Cirrhosis

Figure 1: Development and progression of
hepatocellular carcinoma (HCC).

stage medical complications (e.g. cirrhosis and HCC)
(Fig. 1).

Natural compounds for treatment of HCC

Several natural compounds have reported for the
management of liver cancer. Piperine (an alkaloid-
extracted from long and black peppers) has anti-
mutagenic, anti-tumor,  anti-proliferative and anti-
oxidant activities (Tawani et., 2016). It inhibits activity
of enzymes (UDP glucuronyl transferase and aryl
hydrocarbon hydroxylase) during drug metabolism and
decreases lipid peroxidation, results into increase in
bioavailability of phytochemicals and drugs
(Srinivasan, 2007). It helps in intestinal absorption by
interacting with the lipid molecules of the gut (Johri et
al., 1992). Drug resistance is a very common problem
for many drugs of liver cancer treatment. Otherwise
these drugs could be very effective treatment approach
for liver cancer. Piperine has no side effect on normal
hepatocyte cells of liver. Moreover, this alkaloid
increases the activity of caspase-3 and caspase-9 and
inhibits catalase, resulting to mitochondria- mediated
programmed cell death.

Curcumin (constituent of turmeric) has many
biological functions in many diseases, including HCC
(Gupta et al., 2013). Curcumin increased the function
of piperine on diethylnitrosamine- induced liver
cancer in rats. A phenolic compound (Oleocanthal) of
olive oil (extra-virgin) stimulates programmed cell
death and kills tumor cells (Polini et al., 2018).
Additionally, chronic inflammation may develop liver
fibrosis, cirrhosis, and end-stage HCC (Bishayee,
2014). COX-2 up-regulation is reported in HCC cells
as compared to normal cells and at higher
concentrations cancer cells differentiated (Koga et al.,



58 Possible treatment approaches for Hepatocellular carcinoma

1999). Oleocanthal has immunomodulatory and anti-
inflammatory functions by COX-1 and COX-2
inhibition. It blocked metastasis of HCC by reducing
migration and invasion of HCC cell in vivo. This
natural compound reduced the nuclear translocation of
many transcription factor/genes responsible for
metastasis (Pei et al., 2016). Another natural
compound, allium also have cancer-inhibiting
functions and are related with reduced risk of many
other cancers (Petrovic et al., 2018). The different
flavanols and organosulfur agents of allium extracts
block different stages of cancer (Khazaei et al., 2017).
Diallyl sulfide and S-allyl cysteine (SAC)
(constituents of allium extract) have shown anti-
proliferative functions and inhibited
diethylnitrosamine-induced HCC (Sengupta et al.,
2004). Methanolic extracts of allium denonstrated
GO0/G1 blockade in liver cancer cells (HepG2) and
increased apoptosis. Allium extract with combination
of doxorubicin drug is commonly used for
chemotherapy in HCC patients. Viscum album var
(VAV) is used as an herbal drug for chronic liver
diseases. Thus, natural plants and their compounds are
promising for treatment of HCC.

Chemotherapy for treatment of HCC

Several clinical trial reports suggested that sorafenib (a
multi-kinase inhibitor) can be used for the treatment of
late stages of HCC patents (Jelic and Sotiropoulos
2010; Kane et al.,, 2009). Oral administration of
sorafenib induces apoptosis of tumor cells by
inhibiting cascade of MAP kinase and reduces cell
division, proliferation and angiogenesis of tumor.
Sorafenib is a FDA approved drug (2007). Itincreases
survival rate (three to five months) of HCC patients as
compared to untreated patients (Bruix et al., 2012;
Cheng et al., 2009). Long term use of this medicine is
not effective because cancer become resistant to this
drug. Furthermore, its administration causes side
effects in HCC patients. An increase in serum
concentration of amylase and lipase, hemorrhage,
leukopenia, hypertension, vomiting, diarrhea, nausea
and carcinomas have been reported (Anwanwan et al.,
2020; Zhu et al., 2017). Sorafeib with
chemoembolization is a new and better treatment
approach for HCC (Choi et al., 2017). The
combination of doxorubicin with sorafenib could be
better treatment option for HCC due to their synergistic
effect. Another drug tivozanib, known for the
treatment of breast, renal and other cancers has limited
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reports for/on HCC. Tivozanib inhibits angiogenesis
by suppressing VEGF receptor—1 and 2 in colorectal
cancers and other cancers (Jamil et al; 2015). Liver
cancer stem cells play important role in the
development of chemoresistance and growth of tumor
due to higher rate of cell survival in HCC (Huo et al.,
2017). In HCC patients, combination of cisplatin and
5-FU used for chemotherapies and increased 14
months survival as compared to single drug treated
patients (Nouso etal., 2013).

Immunotherapy for treatment of HCC
Immunotherapy is another treatment option for liver
cancer patients. In this approach immune sytem can be
modify by blocking the checkpoints of signaling
responsible for immunosuppression. To prevent
inflammatory response and infection specific vaccines
and immunotherapies can be used. These therapies
may boost immune system of liver cancer patients.
Immunotherapy can give synergistic effect with
currently used drugs for the treatment of liver cancer
patients (Zhao et al., 2015). In combination therapeutic
approach of immunotherapy and chemotherapy,
monoclonal antibodies (Bevacizumab, and
ramucirumab ) are under clinical trial for the treatment
of liver cancer (Morse et., 2019). Programmed cell
death 1 ligand 1 (PD-L1) and programmed cell death
protein 1 (PD-1) are checkpoints of immune system
(Ho et al., 2019). PD-L1 is expressed in nonimmune
cells as well as on T-cells, B-cells, macrophages,
dendritic cells, myeloid-derived suppressor cells,
antigen-presenting cells, and tumor cells. A protein
(PD-1)is expressed on active B-cells, CD4+ and CD8+
T-cells, natural killer cells, Treg cells, monocytes,
myeloid cells, and dendritic cells (Greten et al., 2017;
Gao et al., 2009). T-cell activity is suppressed by
interaction of PD-1 proein and PD-L1 which decreases
secretion of some cytokines, interleukin-2 and IFN-y
and inhibit immune signal. Therefore, HCC patients
develops anti-cancerous response as well as survival
rate of cancer cells also decreases (Gao et al., 2009).

In HCC, PD-L1 can be used as a biomarker due to its
association with cancer aggression and recurrence in
patients. The combination of sorafenib and anti-PD-1
causes immunosuppression and reduces and
metastasis and tumor growth in HCC patients (Zhao et
al., 2015). PD-1 /PD- L1 blockade reduces other risk
factors of HCC (hepatitis C and hepatitis B).
Nivolumab (PD-1 inhibitor) is a FDA approved drug.
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For HCC patients, nivolumab is a promising treatment
option.

Nanotechnology based approaches for treatment of
HCC

Recently, nanotechnology based treatment approaches
has improved the efficacy of drugs for treatment of
HCC. In this approach, scientists are using different
nano carrier-based drug delivery systems for the
treatment of liver cancer cells. It has less systemic
toxicity. Anin vitro study utilized luminescent, organic
dye-doped, core-shell nanoparticles that leach
minimally and are photostable to bind covalently with
anti-human liver cancer mAbs. An in vitro study
reported that fluorescent silica nanoparticles
effectively seek out liver cancer cell (HepG2) (He et.,
2004). This treatment option is very useful for well
know chemotherapeutic drug. Several investigators
have taken advantage of these techniques to
demonstrate improved outcomes in treating liver
cancers (Ballout et al., 2018; Xia et al., 2017). Silica
with a mesoporous and rattle-type structure was loaded
with docetaxel to measure its effectiveness for killing
HepG2 cells and for treating mice. This therapy
showed very low systematic toxicity and high anti-
tumor activity (Li et al.,, 2010). A lipid-based
nanoparticles (MTLCEBPA), restores transcription by
targeting the CCAAT enhancer binding protein alpha
(CEBPA) gene; which is tumor suppressor gene and
results into inhibition of metastasis, cellular
proliferation and liver cell function. The gene is down
regulated in hepatic cancer cells. The mRNA and
protein expression levels are increased due to
upregulation of CEBPA gene resulting in to decrease
in proliferation of tumor cells. It increases albumin
levels and prevents liver failure. Several therapeutic
approaches are associated for the treatment of liver
cancer by decreasing function of liver.

Conclusion and future prospective

Liver cancer is the most common and fatal malignancy.
New drugs and new therapeutic techniques are
providing better treatment approach for HCC patients.
Now days many treatment approaches are available,
including, chemotherapeutics, natural compounds,
immunotherapies, and new drug delivery methods for
liver cancer. Combination therapy improves the
efficacy of available agents. This review provides an
overview of current treatment approaches for liver
cancer. Although new combination therapy could be
beneficial for HCC treatment but to find an ideal
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combination of the drugs is still challenge for
physicians and scientists. Since the HCC cases and
death rates are increasing, scientists / physicians
should continue to work on the possible treatment
options for the management of HCC.
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ABSTRACT

Climate change is considered as the global challenge in the 21st century. Anthropogenic activities have directly led to an
immense increase in green house gas emissions mainly carbon dioxide that contributes mainly in the warming of
atmosphere. The concentration of carbon dioxide is expected to rise twice as high as those existing in pre-industrial
period, within the next century. Pesticides are the biological pollutants, which are being used by the man to kill the pests
for increasing the yield of many crops and insect vectors to control the spread of disease. The tremendous use of pesticides
has caused severe health hazards to organisms including human beings due to climate change. Excessive use of pesticides
may lead to the destruction of biodiversity. Many birds, aquatic organisms and animals are under the threat of harmful
pesticides for their survival. The pesticides effects are lessen by organizing awareness program among the farmers, gave
special training to them regarding consequences of pesticides, their screening and monitoring methods.

Keywords: Biodiversity, Climate change, Environmental hazards, Pesticides.

What is Climate Change?

Climate change is also a day to day phenomenon but it
should best be referred as climate variability or
environmental change. Climate change is the change of
climate over a longer period of time ranging from decades
to centuries caused both by natural and human induced
changes. Climate change is affecting every country on
every continent. It is disrupting national economies and
affecting lives. Weather patterns are changing, sea levels
are rising, and weather events are becoming more extreme.
In recent decades, the term 'climate change' is most often
used to describe changes in the Earth's climate driven
primarily by human activity since the pre-Industrial period
(1850 onwards), particularly the burning of fossil fuels and
removal of forests, resulting in a relatively rapid increase
in carbon dioxide concentration in the Earth's atmosphere.

According to UNFCCC (United Nations Framework
Convention on Climate Change) climate change is a

change of climate which is attributed directly or indirectly
to human activity that alters the composition of the global
atmosphere and which is in addition to natural climate
variability, observed over comparable time periods. Thus
UNFCCC uses the term 'climate change' to mean only those
changes that are brought about by human activities.

Huge data collected, collated and compiled by UNFCC and
IPCC indicate that the globally averaged effect since 1750
has been one of warming and by 2100 the average
temperature of the world will rise by 1.8°C to 4.0°C. To
understand the phenomenon in a simple way, the
concentration of certain gases (called as green house gases
or GHGs) is increasing considerably due to human
activities mainly burning of coal and petroleum. Carbon di-
oxide (CO,) is the main culprit and other gases are methane,
nitrous oxide, sulphurhexa fluoride, hydrofluoro-carbons
and per fluorocarbons. These gases trap the heat from
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sunlight and do not allow it to be reflected back thus the
earth is getting gradually warmer. These gases have
different warming potential, if carbon dioxide's
warming potential is 1, it is 21 for methane, 310 for
nitrous oxide, 23900 for sulphur hexafluoride, 11700
for hydrofluorocarbons and 9200 for
perfluorocarbons.

The result of this warming which is already being felt
in many parts of the world shall be heat waves,
increased frequency of heavy precipitation, increased
frequency of tropical cyclones, water and food
scarcity, increased abundance of Malaria, dengue and
other diseases, severe loss of biodiversity which will
have serious social, economic, political and
environmental consequences.

The different possible effects of climate change that
can operate at individual, population, species,
community, ecosystem and biome scales, notably
showing that species can respond to climate change
challenges by shifting their climatic niche along three
non-exclusive axes: time(e.g. phenology), space (e.g.
range) and self (e.g. physiology) (Prakash, 2017).
Climate change is able to decrease genetic diversity of
populations due to directional selection and rapid
migration, which could in turn affect ecosystem
functioning and resilience (Botkin et al, 2007).
Beyond this, the various effects on populations are
likely to modify the web of interactions at the
community level. In essence, the response of some
species to climate change may constitute an indirect
impact on the species that depend on them (Prakash
and Srivastava, 2019). Stress associated with
environmental change can cause unpredictable, speed
transformations between various ecosystem states
(i.e., regime shifts).

The greenhouse effect will lead to a global rise in air
temperature, with mean surface temperatures
increasing 1.5-5.8 °C by the year 2100. In many
regions, a diminution in the diurnal temperature range
occurs because daily minimum air temperatures have
increased more than daily maximum temperatures
(Prakash, 2014).

Thus climate change is considered as the global
challenge in the 21" century. Anthropogenic activities
have directly led to an immense increase in green
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house gas emissions mainly carbon dioxide that
contributes mainly in the warming of atmosphere. The
concentration of carbon dioxide is expected to rise
twice as high as those existing in pre-industrial period,
within the next century. Climate change is affecting
every country on every continent. It is disrupting
national economies and affecting lives. Weather
patterns are changing, sea levels are rising, and
weather events are becoming more extreme.

Pesticides as a pollutants

Pesticides are biological toxicant that are deliberately
released into the environment in order to kill, prevent,
deters, control, destroy, repel or mitigate population of
insect, weeds, rodents, fungi, or other harmful pest in
agricultural, domestic and industrial setting. In
agricultural field the use of pesticide has become a
common practice to increase the crop yield through
controlling pest and insect vector to control the spread
of pest related disease (Prakash and Verma, 2014).
Pesticides are being used extensively in the control of
crop pests, mosquito and vector borne diseases; hence,
the production of pesticides has greatly increased in
recent years. Pesticides include a wide variety of
chemicals with great difference in their mode of action,
uptake by the body, metabolism and elimination from
the body and toxicity to target and non-target
organism. The main groups of commonly used
pesticides are insecticide, fungicides, fumigants, and
rodenticides.

The use of pesticides increased many fold over the past
few decade. It is estimated that about 5.2 billion pound
of pesticide are used worldwide annually (Dutta and
Bortamuly, 2018). Majority of pesticide are not
particularly targeting the pest. The widespread use of
pesticides not only brought adverse influence on agro
ecosystems but also caused alteration in physiological
processes of non-target organisms (Verma and
Prakash, 2018). It has been assess that only about 0.1%
pesticide stretch out the target entity and remaining are
taint with the surrounding environment (Dutta and
Bortamuly, 2018). Poisoning risks depend on dose,
toxicity, duration of exposure and sensitivity (Prakash,
2020).

These pesticides through surface runoff reach into the
aquatic ecosystems and become a global
environmental problem. The presence of pesticides in
the aquatic system can obviously lead to multi- fold
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interaction with other forms of pollution because these
pesticides enter into the food chain and their
subsequent bioaccumulation and biotransformation at
different trophic levels have catastrophic effect to the
ecosystem (Prakash and Verma, 2014).

The over and misuse of pesticide has precedence to
immense health problem, economic loss and various
environmental problem. The resultant health problem
of pesticide includes cancer, birth defect, reproductive
problem, liver, kidney, and neural problem etc. In
many developing countries majority of pesticide are
associated with adverse effect on human health and
environment due to the in judicial use of pesticide. On
the other hand the overused of pesticide also
precedence to the environmental pollution such as
water, soil pollution etc. and cause imbalance of
ecosystem.

Synthetic pesticides are widely used in India to
increase the production of crops. It is also used in
public health application to control insects such as
cockroaches, mosquitoes, ticks, and flies which may
act as a disease vector (Kaur and Mishra, 2020). The
synthetic pesticides are of mainly two types
Organochlorine and organophosphorus. The main aim
of present study is too look out the effects of pesticides
on public health, biodiversity and climate change.

Pesticide and Environment:

Mostly farmers and field workers are illiterate or they
less educated and they hence applied pesticides
without screening and proper specific information, due
to which various hazardous effect posed on
environment. Multitudinous use of pesticide without
screening on daily basis also affects the non-target
organism. Due to irregular screening sometimes they
used pesticide abundantly after damaging the crop.
Ultimately those are persisting for long time in the
environment and causes environmental pollution
specially soil pollution. The innumerous use of
pesticides also kills the helpful microorganism as a
result of which the self fertility property of soil is
reduced. Regarding pesticides it is important to have
practical understanding of their physical and chemical
properties, since their solubility determine the
transportation of surface runoff and absorbing capacity
of soil (Bernardes et.al, 2015).

In environment the pesticides are tempo rated long
distance and their deposition to water causes water
pollution. In several cases pest are resistances to a
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particular pesticide as effect of natural selection, which
cause hazards to non-target organism and cause sudden
death of that organism. On the contrary, the pesticides
which are demoted through photodecomposition,
microorganisms, or through physical or chemical
reaction. But the un-demoted pesticides are remaining
on environment over long time which greatly causes
environmental damage. The long time persisting
pesticide causes hazards to biodiversity of aquatic or
terrestrial organism. Pesticides are entered to aquatic
ecosystem that act as toxic agent and causes hazard to
aquatic plant and animal. Besides pesticides, usual and
electronic wastes exert bad effect on environment
(Verma ad Prakash, 2020). Corona pandemic also
influenced the environment (Roy and Chaube, 2021).

Effect of pesticide on Biodiversity:

Biodiversity or biological diversity refers to the variety
of life on Earth, including plants, animals, micro-
organisms and the genes they contain. It has different
levels and values (Ashok, 2016) and is necessary for
the maintenance of ecological balance ad human
survival (Ashok, 2017; Verma, 2018). The genetic
diversity acts as buffer in biodiversity (Verma, 2017a)
and its loss has large effect o environment (Kumar and
Verma, 2017). Aquatic diversity has so many
challenges (Arya, 2021).

Rising temperature of earth surface changes the
biological clock of animals especially insects and
flowering of plants including weeds. Warm
atmosphere is suitable for growth and proliferation of
both insect pests and weeds, so to control these weeds
and pests both developed and developing countries
quickly used more pesticides (herbicides and
insecticides). The industries are incessantly release a
variety of synthetic pesticides into the biosphere.

Pesticide effects on the populations of aquatic and
terrestrial plants as well as animals including birds.
Accumulation of pesticides in the food chains is of
greatest concern as it directly affects the predators and
raptors. But, indirectly, pesticides can also reduce the
quantity of weeds, shrubs and insects on which higher
orders feed. Spraying of insecticides, herbicides and
fungicide have also been linked to declines in the
population of rare species of animals and birds.

Pesticides enter into the waterbodies like ponds and
rivers which alters the physicochemical properties of
water and is toxic to aquatic organism and pesticide
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contaminated water poses a great threat to aquatic form
of life. It can affect aquatic plants, decrease dissolved
oxygen in the water and can cause physiological and
behavioural changes in fish populations. About 80 %
of the dissolved oxygen is provided by the aquatic
plants and it is necessary for the sustenance of aquatic
life. Killing of aquatic plants by the herbicides results
in drastically low oxygen levels and ultimately leads to
suffocation of fish and reduced fish productivity.
However, pesticides reach underground through
seepage of contaminated surface water, improper
disposal and accidental spills and leakages.

Pesticides are not only toxic themselves but also
interact with stressors which include harmful algal
blooms. With the overuse of pesticides, a decline in
populations of different fish species is observed.
Pesticides has been found toxic for several amphibian
species, whereas, herbicide glyphosate is known to
cause high mortality of tadpoles and juvenile frogs
(Relyea 2005). Aquatic animals are exposed to
pesticides in three ways: Dermally (Direct absorption
via skin), Breathing (Uptake via gills during breathing)
and Orally (Entry via drinking contaminated water
Effects of Pesticides on Environment).

Pesticide exposure can also cause sub-lethal effects on
terrestrial organism in addition to killing non-target
organisms. Populations of beneficial insects such as
bees and beetles can significantly decline by the use of
broad-spectrum insecticides such as carbamates,
organophosphates and pyrethroids. Insect population
has also been found to be greater on organic farms
compared to non-organic ones. Since 2006, each year,
honey bee populations have dropped by 29-36 %.
Since pre-agricultural times, 20-25 % of the bird
populations have declined. One of the major causes of
this massive decline is the use of pesticides which was
not known before 1962.

CONCLUSION

Pesticides have proved to be a boon for the farmers as
well as people all around the world by increasing crop
production and by providing innumerable benefits to
society indirectly. On the contrary those cause adverse
effect to environment such as pollution and causes
imbalance of ecosystem. Those problems regarding
pesticide are occurring due to the improper knowledge,
unaware about pesticide types, level of poisoning, lack
of daily screening and awareness about their harmful
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effect on environment and health. But the issue of
hazards posed by pesticides to biodiversity and the
environment has raised concerns about the safety of
pesticides. The enormous use of pesticide becomes the
predominant environmental contaminants. Once these
pesticides are released in the environments they are
metabolized in short time where as other persists over
longer period and can accumulate in the soil and water
and badly influence the biodiversity (Prakash and
Verma, 2020).

Although we cannot completely eliminate the hazards
associated with pesticide use, but we can circumvent
them in one way or the other. Exposure to pesticides
and hence the harmful consequences and undesirable
effects of this exposure can be minimized by several
means such as alternative cropping methods or by
using well-maintained spraying equipments or by
using pesticides of plant origin.

The bitter experience of the use of synthetic pesticides
and presence of rich flora in our country attracts the
attention of scientists to develop an effective and
economic control method by exploring the
biopesticides (Ansari et al., 2004b). So, it has become
necessary to evolve control measure, which may be
selective in action and relatively harmless to non-
target organisms and human beings (Ansari et al.,
2003). Thus, pesticides of plant origin are preferred
over synthetic pesticides because of nontoxic to
environment and human beings (Ansari et al., 2004a).
Humans should follow environmental ethics and
sustainable development (Verma, 2017b; 2019) in
order to protect ad conserve the nature and
environment.
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