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Abstract — Dyslipidemia is one of the major derrangement observed in type 2 diabetes mellitus
which further leads to various life threatening complications. Certain herbal disulphides/thiols are
known to cater a solution towards regulation of this diabetes mellitus induced dyslipidemia. It is
known that Diallyl Disulphide (DADS), a component of garlic extract possess hypolipidemic
activities and may have therapeutic applications, but the metabolite of DADS, acrolein is toxic
and poses certain disadvantages. Certain modified /altered disulphides, shown to possess
significant hypolipidemic action with lesser toxic effects. In the present study, we tried to
establish the hypolipidemic activities of Diaceto-Dipropyl-Disulphide (DADPDS), a synthetic
modified disulphide in alloxan diabetic rats. The results show a significant decrease in plasma
cholesterol (60%), plasma triacylglycerol (42%), liver tissue cholesterol (41%) and liver tissue
triacylglycerol (23%),indicating the usefulness of this modified disulphide in controlling diabetes
induced dyslipidemia.
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Hypolipidemic Effects of Diaceto-Dipropyl-
Disulphide on Alloxan Diabetic Rats

Veena G. Raiker ®, Vickram °, Vijay V° & Kashinath R.T ©

Abstract - Dyslipidemia is one of the major derrangement
observed in type 2 diabetes mellitus which further leads to
various life threatening complications. Certain herbal
disulphides/thiols are known to cater a solution towards
regulation of this diabetes mellitus induced dyslipidemia. It is
known that Diallyl Disulphide (DADS), a component of garlic
exiract possess hypolipidemic activities and may have
therapeutic applications, but the metabolite of DADS, acrolein
is toxic and poses certain disadvantages. Certain modified
/altered  disulphides, shown to possess significant
hypolipidemic action with lesser toxic effects. In the present
study, we tried to establish the hypolipidemic activities of
Diaceto-Dipropyl-Disulphide (DADPDS), a synthetic modified
disulphide in alloxan diabetic rats. The results show a
significant decrease in plasma cholesterol (60%), plasma
triacylglycerol (42%), liver tissue cholesterol (41%) and liver
tissue triacylglycerol (23%),indicating the usefulness of this
modified disulphide in controling diabetes induced
dyslipidemia.

Keywords : Diaceto Dipropy! Disujphide, hypoljpidemic,
alloxan diabetes.

I. [NTRODUCTION

characterized by hyperglycemia, hyperlipidemia,
hyperaminoacidemia and hypoinsulinemia that
results from decrease in both insulin secretion and
insulin action (1). Dyslipidemia, a complication
associated with diabetes mellitus leads to profound
alteration in the concentration and composition of lipid
profile in the body which lead to the increase in the lipid
concentration in the liver cells (2-4). It is evident that
during diabetes the level of total lipids, triacylglycerol
and total cholesterol increases both in plasma and
tissue significantly (2). There are many herbal products
which are proved to have the beneficial effect in
significantly lowering the lipid levels during diabetes.
Garlic’s sulphur compounds specifically, DADS (Diallyl
Disulphide) is known to inhibit the lipogenic enzymes
and reduces cholesterol and triacylglycerol synthesis (5-
8). Apart from these known beneficial effects of garlic

:) iabetes mellitus is a systemic metabolic disease
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and its products, there are reports that misuse or
overuse of these may produce (9). Acrolein, the
possible metabolite of DADS is thought to be
responsible for its toxic effects (10,11). It was thought
that unsaturation of DADS may be responsible for its
toxic effects by giving rise to toxic product, acrolein and
the hypolipidemic activity lies in its disulphide nature.
Few attempts were made in the past to prepare and use
certain synthetic disulphides which mimic the beneficial
effects of DADS but devoid of any toxic effects (12). In
the present study an attempt was made to assess the
hypolipidemic effect of Diaceto-dipropyl-disulphide
(DADPDS), a synthetic, modified disulphide in alloxan
diabetic rats.

[I.  MATERIALS AND METHODS

All chemicals employed in the present study
were of Analar grade (A.R). Alloxan was procured from
Loba chemie and thiopropanol (3-mercapto-1-propanol)
from Sigma- Aldrich Company USA. This thiopropanol
was used for the preparation of Diaceto-dipropyl-
disulphide (DADPDS).

[1I.  SYNTHESIS OF DADPDS

5 grams of thiopropanol was treated with 1N
iodine in potassium iodide solution drop by drop till a
light yellow colour persists and the contents were
dissolved in 100 ml diethyl ether. To this 10 ml ice cold
acetyl chloride was added and mixed. The above
mixture was kept at 10-15° C for 3 hours. The separated
ether layer was washed twice with 25 ml portions of ice
cold saturated sodium chloride solution. Later washed
4  times with 0.1N sodium hydroxide solution in
saturated sodium chloride then washed once with 10
ml  0.1N sodium thiosulphate in saturated sodium
chloride and finally washed once with 10 ml glass
distilled water. Later the ether layer was clarified with
anhydrous sodium sulphate and dried at 50-55°C for 30
minutes. The residue was Diaceto-Dipropyl-Disulphide.
This was employed to feed rats in the present study.

IV. ANIMALS

Adult male albino rats weighing 150-200g
randomly selected from Central animal house of the
Basaveshwara Medical College, Chitradurga were
employed for the present study. A commercial standard
pellet diet (Amruth Rat Feed supplied by Pranav Agro

© 2012 Global Journals Inc. (US)
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industries, Pune, India) and water was made available to
animals ad /ibifum. Animals were maintained in a
controlled environment (25+5 C°) with light-dark cycles
in an experimental room simulating natural conditions.
All the animals are cared according to the rules and
regulations of the CPCS (Committee for the purpose of
Control and Experiments on Animals ), New Delhi and
IAEC (Institutional Animal Ethical Committee) of
Basaveshwara Medical College, Chitradurga.

V. INDUCTION OF DIABETES MELLITUS

The animals were fasted overnight and diabetes was
induced by a single intraperitoneal injection of freshly
prepared alloxan monohydrate (150 mg/kg body weight)
(13,14) in sterile normal saline . The diabetes was
confirmed by examining urine sample for sugar by using
standard urine glucose strips (Qualigens). The rats
whose urine showed a positive test for glucose for 3
consecutive days were labelled as diabetic. The
treatment with DADPDS was started on 5" day after
alloxan injection and was considered as first day of
treatment.

VI.  GROUPING

The rats were divided into 3 groups comprising
6 rats in each group as follows.

a) Group 1

Served as normal rats maintained on normal lab
diet and water ad /ibitum and were received 30ml of
normal saline per kg body weight daily for 30 days.

b) Group 2

Served as diabetic control rats maintained on
normal lab diet and water ad /ibiturn and were received
30mi/kg body weight normal saline daily for 30 days.

c) Group 3

Served as DADPDS treated diabetic rats. The
group consists of alloxan diabetic rats, maintained on
normal lab diet and water ad /ibitum, and was received
100mg/kg body weight of DADPDS as 30ml suspension
daily for 30days.

After the stipulated period, the rats of group 1, 2
and 3 were sacrificed by anaesthetizing. Blood samples
were collected using heparin as an anticoagulant. Liver
tissue was procured, blotted smoothly to remove blood
stains and kept individually in clean dry glass beaker
with aluminium foil cover at 0-4° C for further usage.
Blood samples were centrifuged at 3000 rpm for 5 mins,
the separated plasma was employed for estimation of
lipid parameters - total cholesterol (15) and
triacylglycerol (16). A part of the liver tissue was
homogenized with 9 parts of chloroform-methanol
mixture (1:1, v/v) for 5 mins using Potter Elvejham tissue
homogenizer and the mixture was centrifuged at 3000
rom for 5 minutes. The supernatant was employed for

© 2012 Global Journals Inc. (US)

the estimation of lipid parameters - total cholesterol (15)
and triacylglycerol (16 ).

Another part of liver was homogenised with 9
parts of 5% cold TCA for 5 mins, and extract was
employed for estimation of thiobarbituric acid reactive
substances (TBARS) (17). A third part of liver tissue was
homogenized with 9 parts of cold phosphate buffer (pH
-7.4) for 5 mins and centrifuged at 3000 rpm for 5
minutes and the supernatant was used for the
estimation of total thiol groups ~ (18).

VII.  STATISTICAL EVALUATION

Results obtained in the present study are
expressed as their Mean = SD. The data entry was
carried out using Microsoft Office Excel and statistically
analysed and probability (p value) was calculated by
students't’ test.

VIII. RESULTS

The results of the present study are narrated in
table -1 and in graphs 1-6. Table-1 shows the levels of
plasma cholesterol liver tissue cholesterol, plasma
triacylglycerol, liver tissue triacylglycerol, liver TBARS
and liver total thiol groups in normal group(group 1),
alloxan diabetic group(group 2)and in DADPDS treated
alloxan diabetic group(group 3).

It is seen from the table and from the graphs
given that there is a significant raise in plasma
cholesterol (p<0.001), plasma triacylglycerol (p<0.001),
liver  tissue  cholesterol(p<0.001), liver tissue
triacylglycerol (p<0.001), and liver  TBARS
levels(p<0.001) in group 2 as compared to group 1
whereas levels of liver tissue total thiol group were
significantly lowered(p<0.05) in group 2 as compared
to group 1. Further it is evident from the table and
graphs that there is a significant decrease in plasma
cholesterol (p<0.001), plasma triacylglycerol (p<0.001)
, liver tissue cholesterol (p<0.001), liver tissue
triacylglycerol (p<0.001) and in liver tissue TBARS levels
(p<0.001) in group 3 as compared to group 2 ,
whereas , a moderate raise in liver tissue total thiol
groups observed in group -3 rats compared to group-2
rats ( refer table -1, graphs 1-6).

IX. DiscussioN

Dyslipidemia which is a common abnormality
associated with diabetes mellitus may be resulting from
insulin deficiency (19) , a similar picture may be seen in
alloxan diabetic rats as it is known that alloxan induce
profound B-cell damage of islets of Langerhans leading
to insulin deficiency(20,21). Earlier it is shown by C .S.
Yadav (2)that in alloxan diabetic rat , the lipid levels both
in liver and plasma rise by about 48 -55% . The results
depicted in table- 1 agrees with this and there is an
increase of 58% and 18% respectively in plasma total
cholesterol and triacylglycerols and also an increase of
21% and 36% in liver total cholesterol and liver
triacylglycerols respectively.



Many herbal extracts have been employed as
lipid lowering substances since long time. Garlic
(Allium sativum) and its extracts are the best known for
their hypolipidemic actions (5). The hypolipidemic
effects of garlic has been attributed to its principle
organosulphur compound, Diallyl disulphide ( DADS )
which is known to inhibit HMG CoA reductase and
possibly reduce plasma/tissue cholesterol levels (22-
23). But the over use of garlic may induce many toxic
effects (10) due to acrolein a possible metabolite of
DADS.

In order to overcome this harmful effect of
DADS certain synthetic disulphides with lesser to
moderate hypolipidemic benefits been employed by
earlier workers (24). DADPDS, a low molecular weight
acetylated disulphide been employed for its
hypolipidemic actions in alloxan diabetic rats in the
present study. A 100 mg/kg body weight dosage of this
disulphide shows a significant hypolipidemic effect
(p<0.001) and hypocholesterolemic (p<0.001) effect
(refer table -1 and graphs 1-6). DADPDS is a disulphide,
similar to any other disulphide, undergoes reduction to
its component thiols by utilizing NADPH (25) as shown
below:

R-S-S-R + 2NADPH ——— 2R-SH + 2NADP

Hence decreases cellular NADPH levels thereby
causing a decrease in lipid and cholesterol synthesis as
it is known that HMG CoA reductase, the key enzyme
of cholesterol biosynthesis as well as glycerol -®-
dehydrogenase requires NADPH , thus a reduction in
the cellular NADPH could decrease cholesterol as well
as triacylglycerol synthesis. Further it is known that
DADS is an inhibitor of HMG CoA reductase and
decreases the activity of this enzyme hence induces
hypocholesterolemia (26). DADPDS, a synthetic
disulphide employed in the present study which is
similar to DADS, a small molecular weight disulphide
may induces hypocholesterolemia in alloxan diabetic
rats probably by inhibiting HMG CoA reductase (refer
table). Thus causing a decrease in plasma as well as
liver tissue cholesterol( refer table-1, graph 1 & 3).

It is also known that many lipogenic enzymes
are thiol enzymes (25)and the results of present study
given in table 1 shows that in group 3 the total liver
tissue thiol groups has significantly raised (p<0.05) as
compared to group 2. Suggesting that DADPDS
improve the cellular thiol group status probably by
reducing the free radical levels by acting as a free-
radical scavenging agent (refer table 1, graph 5 & 6).

Thus it may be concluded that DADPDS at the
dosage employed in the present study has a definite
hypolipidemic and hypocholesterolemic action in
alloxan diabetes rats.

© 2012 Global Journals Inc
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Table 1: Showing the levels of total cholesterol, triacylglycerol in plasma and liver tissue, as well as TBARS and —SH
group content in liver tissue of normal group, Alloxan diabetic group and DADPDS treated alloxan diabetic group

Groups TOTAL CHOLESTEROL TRIACYLGLYCEROL Liver TBARS | Livertotal -
umol/MDA/g SH GROUP
Plasma Tissue Plasma Tissue mg/g T
mg/dl mg/g T mg/dl mg/g T
39.68 128.2 0.94
NORMAL RATS + 4.50 + 16.64 4.26 +
GROUP 1 3.40 2.83 0.11
(n=6) + * +
0.39 2.15 1.26
ALLOXAN 95.0%** 176.4%** 13.84*** 0.81*
DIABETIC + 5.7%** =+ 26.8*** + +
RATS GROUP 18.10 2.0 1.40 0.06
2 + +
(n=6) 0.48 16
DADPDS 37.5%** 102.2%** 4.33*** 0.94*
TREATED + 3.37*** + 20.48*** + +
ALLOXAN 418 2.0 1.22 0.10
DIABETIC + +
RATS GROUP 0.58 1.9
3
(n=6)
Note : 3 Statisti - B , *
. atistical evaluation — probability level *p<0.05,

1. The values are expressed as Mean =+ SD.

2. Number in parentheses indicates the number of
animals in that group.

**p<0.01, ***p<0.001

X.  GRAPHS

Graph -1-1showing plasma total cholesterol level in normal, alloxan diabetic and DADPDS treated alloxan diabetic

© 2012 Global Journals Inc. (US)
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Graph - 2 showing plasma triacylglycerol levels in normal, alloxan diabetic and DADPDS treated alloxan diabetic rats

Graph -3 showing liver tissue total cholesterol level in normal, alloxan diabetic and DADPDS treated alloxan diabetic
rats

© 2012 Global Journals Inc. (US)
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Graph -4 showing liver tissue triacylglycerol levels in normal; alloxan diabetic and DADPDS treated alloxan diabetic

Graph - 5 showing liver tissue TBARS content in normal, alloxan diabetic and DADPDS treated alloxan diabetic rats
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HYPOLIPIDEMIC EFFECTS OF DIACETO-DIPROPYL-DISULPHIDE ON ALLOXAN DIABETIC RATS

Graph -6 showing liver tissue total — SH group content in normal, alloxan diabetic and DADPDS treated alloxan
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|dentification of the Role of LuxS in the
Regulation of Motility & the Expression of the
Flagellar Structural & Functional Regulators in
Vibrio Cholerae

Smritikana Biswas *, Prithwiraj Mukherjee®, Shyamalendu Kar® & Chandradipa Ghosh @

Abstract - In Vibrio cholerae motility has an important role in
virulence. Beside this /74, firBand firC regulate the expression
of both flagellar structure and function in Vibrio cholerae.
Quorum sensing autoinducer molecules regulate the
expression of EPS in Vibrio cholerae O139 Bengal strain
MQO10. The present study was conducted to investigate
whether /uxS gene (responsible for the synthesis of quorum
sensing autoinducer molecule 2 i.e, Al-2) regulates motility as
well as expression of both structural and functional regulatory
genes fIrA, firB and fIrC. In the peresent study we found that
mutation in /xS gene caused reduction in motility and
expression of flra was significantly decreased in the /xS
mutant strain of the Vibrio cholerae 0139 Bengal strain MO10
lac ~. However expression of /78 and #irC remained unaltered
by luxs gene. So /uxS gene may regulate motility through the
upregulation of #A in Vibrio cholerae 0139 Bengal strain
MO10.

Keywords . Vibrio cholerae O139 Bengal strain MO10
lac-, A luxS, A flaAluxS, motility, A -galactosidase
assay.

[.  INTRODUCTION

ibrio cholerae is a natural inhabitant of the aquatic
\/environment and this organism is introduced into

human populations through the ingestion of
contaminated food or water. In human after colonization
to the small intestine through the action of a type IV pilus
(TCP) it expresses cholera toxin (CT), which causes the
electrolyte imbalance and profuse watery diarrhea. In
natural aquatic environment Vibrio cholerae forms
biofilm for its long survival in the environment and
motility plays an important role in biofilm formation by
inducing initial attachment to abiotic surface (Mois et al.,
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2009). in the planctonic state, flagella and fimbriae are
crucial for motility and initial adherence to a solid surface
(Watnic and Kolter 1999).

Vibrio cholerae is a highly motile organism due
to presence of a polar flagellum. Motility and virulence
have been inferred to be inversely related to each other
(Lospalluto and Finkelstein, 1972; Mekalanos et al.,
1983; Taylor et al.,, 1987; Richardson, 1991). But the
exact role of motility in pathogenesis is still remained
unclear (Prouty et al., 2001).

The flagellum is a complex structure comprising
of multiple structural subunits and expression of flagellar
genes is also well regulated involving a four-tiered
flagellar transcription hierarchy. Three regulatory genes,
fIMABC (express flagellar regulatory proteins ABC) are
additionally required for the flagellar synthesis. FIrA
encoded by class | gene is the master regulator of the
flagellar transcriptional hierarchy and o°*-dependent
transcriptional activator of class Il genes, which encode
mainly the MS ring and export apparatus components
and regulatory factors, including FIrC (Millikan et al.,
2003). FIrC is ac %*-dependent transcriptional activator
that is phosphorylated by FIrB (sensor kinase)
component and activates class Il flagellar genes which
encode the basal body and hook, as well as some of
the switch and export apparatus components and the
FlaA flagellin. Suggestion is there that the Vibrio
cholerae polar flagellar filament is composed of five
flagellins, but only one of these, FlaA is essential for
motility (Klose and Mekalanos, 1998a).

Repression of FIrA and FIrC increase
expression of EPS in response to some environmental
signals (Watnic et al., 2001). On the other hand in Vibrio
fishery FIrA / FIrC are also found to be involved in the
motility (Millikan et al., 2003). In the epidemic subset of
Vibrio cholerae including some O1 El Tor and 0139
strain absence of flagellar structure triggers the
expression of exopolysaccharie which is required for the
development of the mature biofilm (Yildiz et al., 1999;
Watnic et al., 2001). Beside this #aA (responsible for the
synthesis of flagellar structural core protein) mutant
strain is nonmotile as well as defective in intestinal
colonization (Watnick et al., 2001).
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[t was previously proposed that cross-species
quorum-sensing signaling molecule Al-2 (luxS gene
product) stimulates biofilm formation and alters its
architecture by stimulating flagellar motion and motility
in  Escherichia coli (Gonzélez-Barrios et al., 2006).
Moreover /uxS gene was also reported to be involved in
controlling chemotaxis, flagellar synthesis and motility in
E. coli and Helicobactor pylori (Ren et al., 2004,
Sperandio et al., 2001; Osaki et al., 2006).

It is also observed that /uxS gene (responsible
for the synthesis of quorum sensing cell signaling
molecule autoinducer 2 i.e Al-2) regulates EPS
expression and biofilm formation in Vibrio cholerae
0139 Bengal strain MO10 lac through the Quorum
sensing autoinducers and flagellum-dependent parallel
but converging EPS signaling circuits independent of
input of LuxO-HapR (Biswas et al., 2012, unpublished).
However expression of /a4 gene (responsible for the
synthesis of flagellar structural core protein) was not
under the control of /xS gene (Biswas et al., 2012,
unpublished). So, on the basis of these reports the
present study was carried out to investigate whether
/uxS gene (responsible for the synthesis of quorum
sensing autoinducer molecule 2 i.e, Al-2) regulates
motility as well as expressions of both structural and
functional regulatory genes fIrA, firBand 7irC.

[I. METHODS AND MATERIALS

a) Bacterial growth

MO10 /uxS, flaAluxS mutant strain as well as
Vibrio cholerae 0139 Bengal strain MO10 lac, a clinical
isolate  and a strain with high epidemiological
importance were used for the present investigation.
Vibrio cholerae 0139 Bengal strain MO10 lac, /uxsS,
flaAluxS were grown in Luria-Bertani (LB) broth,
supplemented with streptomycin (100 pug of per mi). All
the strains used for this study were displayed in the
Table 2.

b) Detection of Motility

Motility of the Vibrio cholerae strains were
tested by the method mentioned by Rasid et al. (2003)
using swarm plate containing 0.3 % LB agar.

c) Plasmid construction

The promoter-/acZ  fusion containing
transcriptional reporter plasmid of A, irB & #irC were
prepared by PCR amplification of the respective
promoter using primer pairs Promoter A and B for
corresponding gene (Table 1). PCR generated fragment
was digested with EcoRI and BamHI and ligated into the
corresponding sites of plasmid vector pRS551 (Simons
et al.,, 1987). Then finally electroporated into Vibrio
cholerae MO10 lac” wild type, AluxS and AflaAluxS
strains. All plasmid constructs and strains used in this
study were displayed in Table 2. All PCRs were
performed using MO10 chromosomal DNA as template

© 2012 Global Journals Inc. (US)

and specific primer pairs which were designed
depending on the specific gene sequence from
complete Vibrio cholerae genome sequence (Kwok et
al., 1990; Heidelberg et al., 2000). Chromosomal DNA
(template  DNA) was isolated by the method of
Sambrook et al., 2001.

a) P -Galactosidase assays

Vibrio cholerae MO10 lac” wild type, A/uxS and
AflaAluxS strains  were transformed with  plasmids
pSH130, pSH131 and pSH132 respectively, the
transcriptional reporter constructs (Table 2). Bacterial
cells grown in LB broth were harvested at ODg,, 0f ~ 0.2
to 0.4, permeabilized with chloroform and sodium
dodecyl sulfate and assayed for B-galactosidase activity
following the method mentioned by Miller et al., 1992.

Table 1: Oligonucleotide primer sequence

Target
gene or
encoding
region

Primer sequence (5’-3")

FIrA
Promoter-A

GC GAATTCGCTCTAGATAGTTTCGCTAA

FIrA
Promoter-B

GCGGATCCGCTCTAGACAAGCGAACCAT

FIrB
Promoter-A

GCGAATTCGCAGATCTTGGGTTGGCTTC

FIrB
Promoter-B

GCGGATCCGCAGATCTCAGCCAGAGCCT

FIrC
Promoter-A

GC GAATTC GCCACTCATAACCCGCTAAA

FIrC
Promoter-B

GCGGATCC CCAGAGTCGTTGCAGCACAA




Table 2 Plasmid and strains used in this study

Strains Description Source

Vibrio cholerae

strains

MO10 lac WildType, 0139 Laboratory
Bengal strain collection

CG104 MO10 lac AluxS This study

CG110 MO10 lac” AflaAluxS ~ This study

Plasmids

pRS551 Transcriptional /acZ  Laboratory
fusion vector; Amp' collection

pSH130 fIrA-lacZin pRS551 This study

pSH131 firB-lacZin pRS551 This study

pSH132 firC-lacZin pRS551 This study

I11. RESULT AND DISCUSSION

In Vibrio cholerae flagellar synthesis and motility
are thought to be important for cholera pathogenesis,
but the exact role they play in virulence is still not
completely understood. (Lospalluto and Finkelstein,
1972; Mekalanos et al., 1983; Taylor et al., 1987;
Richardson et al., 1991; Prouty et al., 2001).

In many bacterial species, flagellar gene
transcription occurs in a regulatory hierarchy in which
the expression of late genes (i.e., class Ill or V) is
dependent on the expression of early ones (i.e., class |
or ). In Vibrio cholerae, the o 5-dependent
transcriptional activator FIrA is the sole class | gene
which regulates the expression of FIrABC regulon
(Prouty et al., 2001; Josenhans et al., 2002; Stewart et
al., 1996). FIrA, FIrB and FIrC are reported to be
additionally required for the expression of both flagellar
structure and function in Vibrio cholerae. The flagellar
motor regulates the exopolysaccharide expression. EPS
expression was reported to be involved in biofilm
formation and this in turn also affects the virulence of the
organism because motility was required for its behavior
of colonization (Klose & Mekalanos, 1998a). Report
shows that repression of either FIrA- or FIrC-dependent
transcription ceases flagellar synthesis and produces
rugose colony in wild type Vibrio cholerae 0139 (Watnic
et al.,, 2001). Mutations in flagellar genes at any level
results in the absence of a complete flagellar filament
and also produce rugose colony morphology in the
Vibrio cholerae 0139 strain MO10 (Watnic et al., 2001).

Quorum sensing cell signaling molecule autoinducer 2
(luxS gene product) is also previously reported to
control EPS expression, biofiim formation as well as
motility in Helicobactor pylori as well as E. Coli (Ren et
al., 2004; Osaki et al., 2006; Sperandio et al., 2001,

Fig. 1 - Comparision of motility between Wild type &
AluxS strain

gﬂl

B )

2 o

= 3 o

d

X 100

o E3

] -

= o

¥ 108

g : :
wr Akxs AflmAboS

Fig. 2 : Comparison of fIrA expression among /uxS
mutant strain of Vibrio cholerae MO10 lac” & wild type
Transcription level of f7/A was observed by A -
galactosidase assay using 77A promoter-/acZfusion
transcriptional reporter construct

Additionally it was also proposed that /uxS gene
(responsible for the synthesis of quorum-sensing signal
Al-2) is involved in the regulation of EPS expression as
well as biofilm formation in Vibrio cholerae 0139 Bengal
strain MO10 lac ~ (Biswas et al., 2012 unpublished). So,
on the basis of this background we were interested to
investigate the role of /uxS (responsible for the synthesis
of quorum sensing autoinducer molecule 2 i.e, Al-2) in
motility as well as in the expression of both flagellar
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structural and functional regulatory genes i.e 4, frB

and 7rC. In our study we found that motility was reduced
in the /uxS mutant strain of Vibrio cholerae 0139 Bengal
strain MO10 lac™ than that of the wild type (fig-1). Beside
this we also found that expression of #7A is significantly
decreased after deletion in /uxS gene in Vibrio cholerae
MO10 lac ~ O139 Bengal strain (Fig 2). But expression of

© 2012 Global Journals Inc. (US)
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promoter firB-lacZ {Miller Unit)

firB, firC were not significantly altered in /uxS mutant
strains (Fig 3 &Fig 4). So, these observations suggested
that /uxS gene (responsible for the synthesis of quorum
sensing autoinducer molecule 2 i.e, Al-2) upregulated
the trancription of 774, but transcription level of #rB and
firC were not influenced by /uxS gene. Finally it can also
be proposed that /uxS gene may regulate the motility
through the upregulation of expression of f7A in this
epidemic subset of Vibrio cholerae.

g
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Fig.3 : Comparison of firB expression among /uxS
mutant strain of Vibrio cholerae MO10 lac™ & wild type
Transcription level of firBwas examined by B-
galactosidase assay using 7rB promoter-/acZ fusion
transcriptional reporter construct
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Fig. 4 : Comparison of fIrC expression among /xS
mutant strain of Vibrio cholerae MO10 lac™ & wild type.
Transcription level of #rCwas measured by A -
galactosidase assay using #rC promoter-lacZ fusion
transcriptional reporter construct

[V. CONCLUSION

It can be concluded that /xS gene may
regulate the motility through the upregulation of
trancription of frA in Vibrio cholerae O139 Bengal strain
MO10 lac™ but transcription of /B and firC were not
influenced by /uxS gene.

© 2012 Global Journals Inc. (US)
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Agueous extract of Cryptolepis sanguinolenta
enhance cytochrome P450 1A isozyme activity
In presence of Atesunate

Ocloo, Augustine®, Sakyiamah, M. Maxwe, Adjimani®, P. Jonathan® & Sittie & A. Archibald ®

Abstract - The clinical response to drugs may be affected by
the simultaneous administration of other drugs that modify the
pharmacokinetics and the disposition profile of medications.
Drug metabolism via the cytochrome P450 (CYP) system has
emerged as an important determinant in the occurrence of
several drug-drug interactions. In our earlier studies,
Cryptolepis sanguinolenta was reported to cause sub
therapeutic blood levels of dihydroartemisinin of artesunate
which could lead to decreased effectiveness, and possibly
resistance as a result of herb-drug interactions. However, the
role of metabolism in such herb-drug interaction has not been
studied.

Aim: The present study was therefore aimed at
determining the effect of Cryplolepis sanguinolenta
administration on the metabolism of artesunate.

Methods: Reconstituted freeze dried Crypfolepis
sanguinolenta was administered in drinking water at the
therapeutic dose of 36 mg/kg body weight for two weeks,
followed by a single oral dose of artesunate (150 mg/kg body
weight). All the animals were sacrificed by cervical dislocation
after 24 hr. Liver was excised and microsomes prepared and
activities of PNPH, AmD and NOD were determined as a

measure of CYP2E1, CYP2B1 and CYP1A activities
respectively.
Results:  Concurrent  administration of C.

sanguinolenta and artesunate significantly enhanced the
activity of CYP1A.

Keywords Co-current  administration,  Cryptolepis
sanguinolenta, metabolism, cytochrome  P450,
artesunate.

l. INTRODUCTION

he clinical response to drugs may be affected by
the simultaneous administration of other drugs that

modify the pharmacokinetics and the disposition
profile of medications'. Many drugs affect CYP enzymes
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by either inducing the biosynthesis of CYP isoenzymes
or by directly inhibiting the activity of the CYP
isoenzymes, thus affecting the metabolism or clearance
of the other drugs?. Inhibition of enzyme activity may
result in higher concentrations and/or prolonged half-life
of the substrate drug, which enhances the potential for
toxic side effects. The clinical significance of a specific
drug interaction depends on the degree of accumulation
of the substrate and the therapeutic window of the
substrate®. Enzyme induction on the other hand, is
associated with an increase in enzyme activity. Fo
drugs that are substrates of the isoenzyme induced, the
effect is to lower the concentration of these substrates.
The clinical consequence of the presence of an inducing
agent and the resultant decrease in concentration of the
substrate may mean a loss of efficacy*.

Secondary plant metabolites share the
biotransformation pathways of most chemicals and
synthetic drugs. Consequently, this leads to a
competitive inhibition of metabolic enzymes if herbal
products are administered with drugs that are
metabolized by the same enzymes®. For instance,
studies have shown that St John's wort causes
induction of drug metabolizing enzymes, including
CYP2C9 which can lead to, for example, potential loss
of efficacy of warfarin and phenprocoumon; CYP2C19
and CYP1A2 which can also lead to potential loss of
efficacy of theophylline®.

In our earlier studies, Cryptolepis sanguinolenta
was reported to cause sub therapeutic blood levels of
dihydroartemisinin of artesunate which could lead to
decreased effectiveness, and possibly resistance as a
result of herb-drug interactions’. However, the role of
metabolism in such herb-drug interaction has not been
studied. To this end, the present study was aimed at
determining the effect of Cryptolepis sanguinolenta
administration on the metabolism of artesunate.

I1. METHODS

A total of twenty-four (24) male Sprague -
Dawley rats weighing between 298 - 343 g were
obtained from the Animal Unit of the Centre for Scientific
Research into Plant Medicine (CSRPM), Mampong
Akuapim, Ghana and randomly divided into four groups
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of six. They were fed on standard laboratory chow diet
obtained from Ghana Agro Food Company (GAFCO),
Tema, Ghana and water ad libitum and acclimatized for
a week.

One group (No drug) received water throughout
the study. A second group (Cs ext) was administered
reconstituted freeze dried Cryptolepis sanguinolenta in
their drinking water at the therapeutic dose (36 mg/kg)
(CSRPM, unpublished data) for two (2) weeks and
single oral dose of the extract at the end of the two
weeks, a third group (Artesunate) was given water for
two weeks and as a single dose of Artesunate (150
mg/kg based on the recommended dosage in humans)
after two weeks and a fourth group (Cs + Artesunate)
received the reconstituted extract for two weeks and
single oral dose of artesunate at the end of the two
weeks. Studies were conducted in accordance with
internationally accepted principles for laboratory animal
use and care.

The reconstituted sample was prepared by
obtaining a powdered dried root (360 g) of Crypfolepis
sanguinolenta from the Centre for Scientific Research
into Plant Medicine, Mampong, Ghana. This was boiled
in 6 liters of water for 45 min and cooled. The resultant
extract was filtered through a cotton wool, pre-frozen
and lyophilized into powder using a freeze dryer (EYELA,
Tokyo Rikakikai Co LTD, Japan). The extract was then
stored in a cool dry place, in a desiccator at room
temperature and was reconstituted in sterilized distilled
water before administration.

All the animals were sacrificed by cervical
dislocation after 24 h of final drug administration and
liver was excised, weighed, hepatic microsomes
prepared and activity of cytochrome ¢ reductase was
determined in addition to activities of PNPH, AmD and
NOD as a measure of CYP2E1, CYP2B1 and CYP1A
activities respectively.

Hepatic microsomes of control (no drug) and
treatment groups were prepared from tissue
homogenate (20 % w/v) according to method of Lake®
as modified by Anjum et al® by CaCl, precipitation of the
post-mitochondrial fraction and centrifugation at 27,000
g for 15 min and the resulting microsomal pellet was
washed in a 0.1M Tris buffer, pH 7.4 containing 0.15 M
KCI and centrifuged at 27,000 g for 15 min in a high-
speed Avanti J-E refrigerated centrifuge (Beckman
Coulter Inc, USA). The microsomes were stored in
aliquots of 1 ml at - 40 °C.

The microsomal protein contents were then
determined spectrophotometrically at 595 nm by the
Bradford method'® using bovine serum albumin (BSA)
as standard.

Cytochrome ¢ Reductase activity was
determined as described previously''. The reaction
mixture included 250 pl of 5 mg/ml cytochrome ¢, 631 pl
of 4 mg/ml microsomal sample and made up to 2.3 ml
with 0.1 M tris-HCI buffer, pH 7.4. The reaction was

© 2012 Global Journals Inc. (US)

initiated by the addition of 250 I of 2 % (w/v) NADPH
solution. A reference blank with similar composition as
the reaction mixture, except that the NADPH was
replaced by an equal volume of 0.1 M Tris buffer pH 7.4
was prepared and absorbance at 550 nm was recorded
every minute for 3 min against the reference blank and
the NADPH - cytochrome c reductase activity was
calculated as described previously'.

Para-Nitrophenol Hydroxylase (PNPH) activity
was determined by the method of Reinke and Meyer'?,
The reaction mixture consisted of 10 ul of 1.4 mg/ml
para-Nitrophenol (PNP), 5 pl of 5 mM MgCl2, 776 pl of
4 mg/ml microsomal sample and made up to 1.0 ml with
50 mM Tris buffer, pH 7.4. This was incubated at 37 °C
for 3 min and 10 pl of 50 mM NADPH was added to
initiate the reaction and was again incubated for a
further 10 min at 37 °C, after which 0.5 ml of 0.6 M
HCIO, was added to stop the reactions. A blank with
similar composition as the reaction mixture, except that
the microsomal sample was replaced with an equal
volume of distilled water and incubated for 3 min at 37
°C.

Aminopyrine - N - Demethylase (AmD) activity
was measured by determining the production of
formaldehyde'®. The reaction mixture included 0.2 ml of
50 mM semicarbazide HCI, 0.8 ml of 2.5 mM NADPH
and 0.5 ml 20 mM aminopyrine. The mixture was
incubated at 37 °C for 2 min, in a shaking water bath.
The enzyme reaction was initiated by adding 0.5 ml of
diluted microsomal fraction (containing 4 mg/ml protein)
to yield a final concentration of 1 mg/ml protein in the
reaction mixture. The incubation was continued at 37 °C
for a further 30 min. Aminopyrine was substituted for
equal volume of distilled water in the blank which
contained other constituents of the reaction mixture. The
reaction was stopped by adding 0.5 ml of 25 % w/v
ZnS04, thoroughly mixed and kept on ice for 5 min. To
the mixture, 0.5 ml of saturated Ba(OH), was added and
centrifuged for 5 min at maximum speed, using the
Denly bench centrifuge (BS 400, England), after a
second round of mixing and cooling on ice. To 1 ml of
the supernatant, 2 ml of Nash reagent (prepared from a
mixture of 30 g ammonium acetate, 0.4 ml acetyl
acetone and then made up to 100 ml with distilled
water) was added and incubated at 60 °C for 30 min
after tightly capping the test tubes. The solutions were
extensively cooled and the absorbance read at 415 nm
against the blank. A standard curve over the range of 0
- 0.1 mM formaldehyde was prepared using distilled
water. The standard was subjected to the same
treatment with the Nash reagent as the supernatant. The
specific activity was determined as the formaldehyde
formed per incubation time per total protein (in reaction
mixture) in nmol/min/mg.

The 4- Nitroanisole — O — Demethylase (NOD)
activity was determined by measuring the 4- nitrophenol
produced™. The reaction mixture included 1 ml of 2 mM



NADPH and an equal volume of microsomal dilution
(containing a 4 mg/ml protein) and incubated at 37 °C
for 2 min in a shaking water bath. The enzyme reaction
was initiated with 10 pl of 500 mM 4 — Nitroanisole and
incubated again for 15 min. A blank was prepared as
the reaction mixture except that the microsomal proteins
were denatured at 100 °C. The enzyme reaction was
terminated with 1 ml of ice - cold 20 % w/v TCA and
allowed to stand on ice for 5 min.

[11.

The results were expressed as mean =
standard error of the mean (SEM). Significance of the
difference between the control and test values was
evaluated using analysis of variance (ANOVA). This was
done using the computer programme 'Statistical
Package for Social Sciences (SPSS), version 16.0. P —
Value less than 0.05 (p < 0.05) was taken as the
significance level.

STATISTICAL ANALYSIS

V. RESULTS

The effect of drug and herb administration on
rat hepatic microsomal protein content is as shown in
table 1. The hepatic microsomal protein content of all
the treatment groups decreased compared to the
control group (no drug). Even though C. sanguinolenta
administration resulted in a significant decrease (46.4%,
p = 0.017), the extract did not cause a significant
change in microsomal protein content in presence of
artesunate (Table 1).

Figure 1 shows the effect of concurrent
administration of C. sanguinolenta and artesunate on rat
hepatic microsomal cytochrome ¢ reductase activity. All
the treatments resulted in a decrease in cytochrome ¢
reductase activity relative to the control (no drug). C.
sanguinolenta treated and C. sanguinolenta-artesunate
treated groups showed 18.1% (p = 0.97) and 10.7% (p
= 1.0) decrease in the enzyme activity, respectively.
Artesunate treated group showed a higher but non-
significant decrease (40.2%) in the cytochrome c
reductase activity. The C. sanguinolenta extract did not
significantly alter the cytochrome ¢ reductase activity in
presence of artesunate.

The effect of concurrent administration of C.
sanguinolenta and artesunate on para-Nitrophenol
Hydroxylase (pNPH) activity as measure of CYP2E1
activity is as shown in Figure 2. All the treatment groups
showed a slight but non-significant (p > 0.05) increase
in enzyme activity except C. sanguinolenta treated
group which did not change the enzyme activity
compared to the controls (no drug). The activities in
Artesunate treated and C. sanguinolenta-artesunate
treated groups increased by 19.5% and 20.5%
respectively, but this was non-significant (p > 0.05)
compared to the control group (no drug). Again the
concurrent administration of the extract did not

significantly alter the activity of CYP2E1 in presence of
Artesunate.

Figure 3 shows the effect of concurrent
administration of C. sanguinolenta and artesunate on rat
hepatic microsomal Aminopyrine N- Demethylase
(AmD) activity as measure of CYP2B1 activity. Again
adminsitartion of C. sanguinolenta did not significantly
alter CYP2B1 activity in presence of Artesunate though
artesunate alone caused a slight but non-significant
decrease (16.1%, p > 0.05) compared to the control
group (no drug). However, the extract alone significantly
increased the activity of the isozyme.

The effect of concurrent administration of C.
sanguinolenta and artesunate on rat hepatic microsomal
4- Nitroanisole - O - Demethylase (NOD) activity as
measure of CYP1A is shown in Figure 4. Artesunate
administration caused a significant increased in the
CYP1A enzyme activity (150.9% increase, p = 0.037)
relative to the controls (no drug) and concurrent
administered with C. sanguinolenta caused a further
significant increase in the enzyme activity relative to both
the artesunate alone treated group (22.6%, p = 0.028
increase) and the control (207.7%, increase, p = 0.012).
Thus, administration of the extract caused a significant
increase in activity of the isozyme in presence of
Artesunate.

V. DiscuUssION

The clinical response to drugs may be affected
by the simultaneous administration of other drugs that
modify the pharmacokinetics and the disposition profile
of medications'. Artemisinin and its derivatives
(artemether, artesunate, arteether, deoxyartemisinin and
dihydroartemisinin) have been reported to undergo
hepatic metabolism'®. These classes of drugs are found
to affect several principal CYP enzymes. Although the
metabolic changes are usually moderate, in several
cases such effects are shared by all five endoperoxides
suggesting a class effect'®. In the present study, the
PNPH activity did not change significantly after
treatment with artesunate in the absence or presence of
extract. This suggests that artesunate is probably not a
substrate of CYP2E1.

Artesunate slightly decreased (16.1%) the
activity of AmD, though not significantly relative to the
no-drug controls (Fig 3). In the presence of C.
sanguinolenta, however, artesunate did not affect the
activity of AmD although the extract alone significantly
increased the enzyme activity (Fig 3). This suggests a
slight inhibitory effect of artesunate on CYP2B1. CYP2B1
of rats is analogous to CYP2B6 in humans'’. Contrary to
the findings in the present study, the hepatic
metabolism of artesunate has been reported to be
partially mediated by CYP2B6 in humans'®. The exact
mechanism of induction is not known. However, the
enzyme might be induced via an increase in mMRNA
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expression and/or activation of existing enzymes. Also,
CYP2B proteins are reported to be down-regulated in
primary cultures of rat hepatocytes by two independent
mechanisms in response to lipopolysaccharide (LPS):
NO-independent mRNA  suppression at lower
concentrations and NO-dependent protein suppression
at higher concentrations'®. The significant increase in the
activity of AmD after C. sanguinolenta treatment
suggests that the extract is probably a substrate of
CYP2B1 (Fig 3). It was therefore expected that the
activity of CYP2B1 after pre-treatment with C.
sanguinolenta before artesunate would at least be
comparable to C. sanguinolenta alone treated group.

On the contrary, the AmD activity after
administration of artesunate in the presence of C.
sanguinolenta decreased (35.7%, p < 0.05) relative to
the C. sanguinolenta treated group (Fig 3). This
observation therefore suggests that whereas C
sanguinolenta possibly induces the expression of
CYP2B1 mRNA, artesunate probably inhibit the
activation of the proteins. The apparent inhibitory effect
of artesunate observed in the present study as
compared to other studies could be due to species
variations and probably concentration effect of
artesunate. Artesunate was given as a single oral dose
(150 mg/kg) unlike the earlier studies where multiple
doses were given.

Artesunate administration increased the NOD
activity significantly relative to the no-drug controls in the
present study (Fig 4) and upon concurrent
administration with C. sanguinolenta and artesunate,
there was a further significant increase (22.6%, p =
0.028) in the enzyme activity relative to the artesunate
treated group and 207.7% (p = 0.012) compared to the
no-drug controls. This suggests that artesunate is a
possible substrate of CYP1A and also tend to have an
enhanced activity in the presence of the extract. C
sanguinolenta could be a possible allosteric modulator
of CYP1A in presence of Artesunate. Artemether and
dihydroartemisinin (DHA) have been reported to be
metabolized in vitro by CYP1A, CYP2B6, CYP2C19 and
CYP3A4'®. [16] Thus activation of CYP1A after
administration of artesunate agrees with the earlier
findings by Navaratnam et al.'® since the DHA was the
major metabolite of artesunate and also artemisinin and
its derivatives undergo class effect when it comes to
metabolism via CYP enzymes'®.

The CYP mediated metabolism of artesunate
was enhanced as a result of induction of CYP1A by
Cryptolepis sanguinolenta. The enhanced activation of
CYP1A after concurrent administration of C.
sanguinolenta and artesunate (Fig 4) probably explains
the observed decrease in the AUC (a measure of the
bicavailability in blood) and half life (T1/2) with the
corresponding increase in elimination rate and
clearance as indicated in our earlier publication.[7]
However, it is possible that esterase activity might play a

© 2012 Global Journals Inc. (US)

role in the metabolism of artesunate/dihydroartemisinin
(DHA) though measures such as the use of
anticoagulant containing tubes for collection of whole
blood and storage at -80 °C were put in place to reduce
such possible effect.

VI. CONCLUSION

The present study shows that metabolism of
DHA, the major metabolite of artesunate, was
significantly enhanced after concurrent administration of
C. sanguinolenta and artesunate. This observation
suggests that the effectiveness of artesunate after co-
administration of C. sanguinolenta and artesunate may
be affected as a result of rapid flush out of the drug
leading to sub-therapeutic levels, a major factor for drug
resistance.
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Experimental Group No Drug | Csext Artesunate Cs ext +

Artesunate
Microsomal Protein Content | 0.09 =+ | 0.05 = | 0.06 = 0.02 0.06 = 0.02
(mg/ml) 0.01 0.01*

Table 1. Effect of concurrent administration of C. sanguinolenta and artesunate on microsomal protein content in
rats. Values are Mean = SEM for six samples. * Value significantly different (p < 0.05) from the control group

(no drug)
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Aqueous extract of Cryptolepis sanguinolenta

aqueous at concentration of 36 mg/kg body weight was

administered for two weeks after which a single dose of
artesunate (150 mg/kg body weight) was administered.
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Control group were given only the single dose of group (no drug). CS ext — C. sanguinolenta aqueous
artesunate. Values are Mean = SEM for six samples. *  extract.
Value significantly different (p < 0.05) from the control
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Fig. 2 . Effect of concurrent administration of C. sanguinolenta and artesunate on rat hepatic microsomal PNPH
activity

Aqueous extract of Cryptolepis sanguinolenta  artesunate. Values are Mean = SEM for six samples. *
aqueous at concentration of 36 mg/kg body weight was ~ Value significantly different (p < 0.05) from the control
administered for two weeks after which a single dose of  group (no drug). CS ext — C. sanguinolenta aqueous
artesunate (150 mg/kg body weight) was administered.  extract.
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Fig. 3 . Effect of concurrent administration of C. sanguinolenta and artesunate on rat hepatic microsomal AmD
activity.
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Aqueous extract of Cryptolepis sanguinolenta
aqueous at concentration of 36 mg/kg body weight was
administered for two weeks after which a single dose of
artesunate (150 mg/kg body weight) was administered.
Control group were given only the single dose of

artesunate. Values are Mean = SEM for six samples. *
Value significantly different (p < 0.05) from the control
group (no drug). CS ext — C. sanguinolenta aqueous
extract.
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Fig. 4: Effect of concurrent administration of C. sanguiolenta and artesunate on rat hepatic microsomal NOD activity

Aqueous extract of Cryptolepis sanguinolenta
aqueous at concentration of 36 mg/kg body weight was
administered for two weeks after which a single dose of
artesunate (150 mg/kg body weight) was administered.
Control group were given only the single dose of
artesunate. Values are Mean = SEM for six samples. *
Value significantly different (p < 0.05) from the control
group (no drug). ¢ Value significantly different (p < 0.05)
from the artesunate treated group. CS ext — C.
sanguinolenta aqueous extract.
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Treadmill and Bicycle Ergometer Exercise:
Cardiovascular Response Comparison

Dr Ravikiran Kisan MD *, Dr Swapnali Ravikiran Kisan MD ©, Dr Anitha OR MD P& Dr Chandrakala SP MD®

Abstract - Exercise is inevitable to keep health in good status.
There are few scientific studies to show the differences
between different types of exercises in health and disease. In
our study we compared the treadmill exercise and bicycle
ergometer exercise and their effect on maximum heart rate
attained, systolic blood pressure and diastolic blood pressure
in twenty one healthy volunteer aged between eighteen to
twenty years. We recorded these subjects’s blood pressure
before exercise and after exercise; heart rate before exercise,
during exercise and after exercise. Also we enlisted the
advantages and disadvantages of treadmill exercise and
bicycle ergometer exercise, so that these two types of exercise
can be appropriately used for health promotion, diagnosis of
diseases and for rehabilitation of the individuals.

Keywords : Treadmill —exercise, bicycle ergometer
exercise, maximum heart rate, blood pressure.

L. [NTRODUCTION

— xercises are advised for health promotion, and
=== prophylaxis for many cardiovascular diseases
e aNA  also for rehabilitation after an episode of
disease. Among the exercises aerobic exercises are
appropriate for these purposes. To do aerobic exercise
many methods are available for example: running,
jogging, walking, cycling and others. Among different
modes of exercises in the modern busy life, the bicycle
ergometer and treadmill exercises are the commonest to
perform as indoor aerobic exercises. In motor driven
treadmill exercise which is similar to walking or jogging
or running depending upon the speed of the treadmill
motor. In case of bicycle ergometer exercise similar to
cycling, the amount of exercise can be controlled
voluntarily by pedaling the cycle with predefined
resistance. Bicycle ergometer exercise and treadmill
exercise will save the time to go to open space to
perform aerobic exercises and space utilized for the
same were also less. Apart from regular exercise these
methods are also used in the performance of multistage
sub-maximal or maximal stress testing (1). Both
treadmill and bicycle ergometer exercise have their own
advantages. But, in long term exercise practices

Author . Assistant professor, Department of Physiology, SSIMS &
RC, Davangere, Karnataka, India. (Telephone. + 91 9945447207
E-mail : drravikirankisan@gmail.com)
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interchanging of treadmill and bicycle ergometer
exercise is not advisable especially if it was advised as
therapy.

Hence present study was undertaken to study
the cardiovascular responses for treadmill exercise and
bicycle ergometer exercise.

[I.  MATERIALS AND METHODS

The present study was conducted in semi urban
city of south India, after obtaining institutional ethics
clearance. The procedure was explained to the subjects
and were recruited after obtaining informed written
consent. For this study twenty one male volunteers were
recruited. These subject’'s detailed history and general
physical and clinical examination was done to rule out
any underlying disease. Subjects with any known
medical or surgical illness or physical disability were
excluded from this study.

The age group of subjects was ranged between
18 years to 20 years. These twenty one male subjects
were not trained athletes or sportspersons and were not
taking any medications. Between 9am to 11am each
subjects underwent exercise tests for two days. They
had light breakfast atleast 3 hours prior to exercise
testing and atleast 24 hours of abstinence from any form
of alcohol, tobacco, tea, coffee. They had not under
gone any strenuous work or exercises before test.
Subjects were divided into two groups randomly by
picking the folded covered slips into group A and Group
B. There were 10 subjects in group A and 11 subjects in
group B. Test was performed for each subject in two
days. Group A performed treadmill exercise and Group
B performed bicycle ergometer exercise on the first day.
On next day the exercising group were interchanged i.e.
Group A performed bicycle ergometer exercise and
Group B performed treadmill exercise. Cardiovascular
parameter like blood pressure was recorded by using
mercury sphygmomanometer and heart rate was
counted by auscultating at the apex of heart. BP and HR
were recorded at resting state and immediately after the
exercise. For this study we used a motor driven treadmill
and mechanically braked bicycle ergometer.
Comparison of different cardiovascular parameters
between treadmill and bicycle ergometer exercise were
made at equivalent oxygen uptake values (2) i.e. at 17.5
ml / kg / min oxygen uptake (1;3). In treadmill exercise
subjects were made to walk at the speed of 1.7mph
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(2.8km/h) at 10 degree elevation for 3min (1;3). In
bicycle ergometer exercise pedaling is done at the
speed of 60 times / min, with breaking resistance of
1.75kg, for 3min to do work done of 450kpm / min (1;3).

[11. RESULTS
Results of the present study are elaborated in Table 1
IV. DicussioN

Body response to exercise depends on the type
of exercise. Cardiovascular changes again depend on
the type of exercise and severity of exercises.
Cardiovascular responses differ in bicycle ergometer
exercise and treadmill exercise as the method of
exercise, exercising muscles and others (as listed
below) differ. Other studies have shown that increase in
heart rate was more in treadmill exercise compared to
bicycle ergometer exercise (2;4-6). Systolic blood
pressure will increase more in treadmill exercise
compared to bicycle ergometer exercise (3;5). Diastolic
blood pressure decreases in both type of exercises but
the decrease was same in both groups (3;5;7). Change
in blood pressure and heart rate response in treadmill
exercise was more compared to bicycle ergometer
exercise for a given equivalent oxygen uptake values
due to more sympathetic activation.

Difference between treadmill exercise and

bicycle ergometer exercise:

» Bicycle ergometer is more economic compared to
treadmill,

» Bicycle ergometer occupies less space compared
to treadmill,

» Bicycle ergometer does not require electricity to run
where as treadmill does require electricity,

» Upper body motion is less in bicycle ergometer,
hence easy to record the vital signs and to collect
blood samples (8),

» Bicycle ergometer
treadmill walking (1),

» Subjects body weight does not influences the
exercise capacity in bicycle ergometer whereas
work rate is dependent on body weight in treadmill
exercise (9),

is less familiar compared to

» Smaller muscle mass is involved in bicycle
ergometer exercise (10),
» Work load in bicycle ergometer  exercise is

controlled by subjects themselves, by controlling
the speed of pedaling; but in treadmill it is
controlled by observer, hence vyield more
reproducible data (1),

» Exercise output can be better quantified with bicycle
ergometer exercise (1),

» Breathing is easier in treadmill exercise(11).

© 2012 Global Journals Inc. (US)

V. CONCLUSION

Therefore when advising exercise for subjects
his condition and requirement has to be taken into
consideration. Detailed study regarding the same still
has scope for research.
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Table 1: Cardiovascular parameters in different types of exercise at resting and immediately after exercises

Variables Type of Exercise Rest After Exercise Difference Significance#

Bicycle ergometer 109+7.1 127.1+6.5 17.5+4.6 P<.001 HS
Systolic BP Treadmill 109.9x7.2 144.1+4.0 34.2+6.0 P< .001 HS
mmHg Bicycle Ergometer Vs P< 001 HS

Treadmill ## '

Bicycle Ergometer 71.4+4.6 68.0+6.6 (-)3.4+3.3 P<.001 HS
Diastolic BP Treadmill 71.0x4.6 63.8+7.3 (-)7.2=£3.7 P< .001 HS
mmeg Bicycle Ergometer Vs

Treadmill ## P>.001NS

Bicycle Ergometer 38.2+4.3 59.1+6.0 20.9+5.8 P<.001 HS
S Treadmil 30.0+47 | 803=72 41.3+8.1 P< 001 HS
mmH i

T | T <001 HS

Bicycle Ergometer 73.2+8.1 129.9+9.3 56.7+8.7 P<.001 HS

ggi/lrt Rate Treadmill 729=+7.6 161.7x14.2 88.8+15.3 P< .001 HS

# Intragroup, Paired t-test
## Intergroup, Unpaired t-test
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Assessment of the Rational Use of Anti
Diabetics in Type 2 Diabetes Mellitus using
Case Notes of Patients at a Tertiary Health Care
Centre in South West Nigeria

Omole, Moses Kayode * & Chike, Grace Oyidiya®

Absiract - This study was a prospective study of cases at the
University College Hospital, Ibadan. A total of four in-patients
comprising of two male and two female adulis of the
Endocrinology unit were monitored for the study. Patients’
case notes and drug administration charts were used to obtain
necessary drug information in addition to information obtained
directly from the patients. The age group distribution of the
patients was found to be between 34-64 years. The mean age
was 47.5 years.

The drug regimen showed that Patients A, B, C and
D received a total of 8, 10, 11 and 7 drugs respectively. These
included Metformin, Insulin, Glibenclamide and Glimepiride as
antidiabetic agents. Other drugs prescribed for coexisting
diseases included: Nifedipine, Lisinopril, Alpha-methyldopa
and Hydrochlorothiazide as Antihypertensives, Atorvastatin as
Lipid-Lowering agents and Cefiriaxone, Lxime, Metronidazole,
Ciprofloxacin as Antibiotics. Analgesics such as paracetamol
and Hematinics such as ferrous sulphate were also prescribed
as needed.

Co-morbidities studied include hyperglycemic coma,
peripheral neuropathy, Diabetic foot disease, Diabetic
ketoacidosis, Hypertension and Hyperlipidemia.

The results were documented and analysed using charts and
tables.
Keywords Patients, Type 2 Diabetes Mellitus,

Endocrinology, Antidiabetics.

I. [NTRODUCTION

he aim of drug therapy for Diabetes mellitus is to
reduce morbidity, mortality, control symptoms,

delay progression, and improve patients’
wellbeing. These can only be achieved with the right
drugs and dosages used at the right intervals. It is
estimated that more than 50% of all medicines are
prescribed, dispensed or sold inappropriately, and that
50% of all patients fail to comply or adhere. The
overuse, underuse or misuse of medicines results in
wastage of scarce resources and widespread health
hazards (WHO, 2003). Rational drug use includes
correct prescribing, dispensing and patient adherence.
Hence, promoting rational use of drugs requires that the

Author o. - Pharm D, B. Pharm, Department of Clinical Pharmacy and
Pharmacy Administration, Faculty of Pharmacy, University of lbadan.
E-mail ‘kayodeormole06@yahoo.com

behaviors of all persons involved in each process of
prescribing, dispensing and patient use be addressed.
(WHO, 1985)

Diabetes mellitus is a metabolic disorder with
widespread prevalence. lts actual epidemiology in Africa
is unknown because many of the cases are unreported,
undiagnosed and untreated. (Aguwa and Omole, 2004).
Studies reveal that it affects over 150 million people
worldwide. A doubling of this figure is expected in the
near future especially in the African and Asian continents
due to inadequate research funding and technical
expertise. (Ogbera et al, 2007). Its widespread
prevalence is due to various factors which include:
aging, obesity, sedentary lifestyle, genetic or ethnicity
factors and unhealthy diet. Morbidity and mortality of
diabetes mellitus are associated with retinopathy,
nephropathy, and neuropathy which are complications
of diabetes mellitus. However, cardiovascular disease
remains the leading cause of death in Type 2 DM. The
treatment of risk factors such as obesity, hypertension,
and hyperlipidemia is very important in achieving good
glycemic control.

The morbidity and mortality rates with Type 2
DM have been found to be very high as shown by
reports of several studies conducted in Nigeria. Out of
502 subjects, 20 were previously diagnosed to have
Type 2 diabetes mellitus, 14 were diagnosed with
diabetes during the study. 34 were, therefore, found to
have diabetes, giving a crude prevalence rate of 6.8%.
Other cities in Nigeria showed prevalence rates of 1.5%
in Ibadan, 6.8% in Port-Harcourt and 3.1% in Jos. The
study also revealed the presence of risk factors such as
obesity, sedentary lifestyle, alcohol; age, genetics
ethnicity, smoking and social class (Nyenwe et al, 2003,
Stephen M. Setter 2004). Other studies also reveal that
diabetes is a leading cause of blindness, visual
impairment, kidney failure and non-traumatic limb
amputations. (Khodabandehlou et al, 2004).

The goal of treatment of diabetes mellitus is to
control blood glucose and ultimately prevent long-term
complications, as shown by the United Kingdom
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Prospective Diabetes Study group and Diabetes Control
and Complications Trial (British Medical Journal, 1998).
The objective of this study is to assess factors that
influence the rational use of antidiabetics among in-
patients admitted with type 2 diabetes mellitus (DM) at
the University College Hospital, Ibadan with the goal of
providing and promoting pharmaceutical care.

1. PATIENTS AND METHODS

A total of four in-patients comprising of two
male and two female adults of the Endocrinology unit
were randomly selected for the study. Patients’ case
notes and drug administration charts were used to
obtain necessary information.

The patients were randomly selected based on
the following inclusion criteria: (1.) Patients diagnosed
with Diabetes mellitus Type 2, (2.) Patients between the
ages of 18 years and above. (3.) Type 2 diabetes who
are on insulin. Patients with type 1 DM were excluded
from the study.

Information obtained from the case notes
include: medication histories, prescribed dosage
regimen, duration of illness, patients’ bio-data, chief
complaints, co-morbidities (compelling indications),
signs and symptoms, physical examinations, laboratory
findings as related to the chief complaints, the past
medical histories, family and social histories and drug
allergies.

The fasting and postprandial blood glucose
records were used to assess the patients’ glucose level.

Interaction with the patients helped to ascertain
their level of knowledge about the disease, their attitude
and the extent to which they were involved in the
management. The overall results were then discussed.

Ethical approval for this study was obtained
along with an online ethical training certificate from
UI/UCH ethical committee.

I11. RESULTS

a) Patient presentation

Patient was admitted unconscious sequel to
high fever, headache, weakness and seizures. He had
rashes which receded on application of palm oil. At
presentation, his random blood sugar was 264mg/dl
and blood pressure was 180/94mm/Hg.

b) physical examination:

Chest: Acidotic breathing, Respiratory Rate: 56
cycles/min, Intranasal Oxygen: in-situ,Percussion Node:
resonant, Breast sounds: widespread transmitted
sounds
Cns: Unconscious, Neck is supple, slowly reactive to
light

Reflexes: normal. Cvs: Pulse: 98 beats/min,
normal volume, regular, No arterial wall thickening, Heart
Sounds: 1 and 2 only, Bp: 180/94mmHg. Abdomen:

© 2012 Global Journals Inc. (US)

Flat, moves with respiration, Soft,Liver span 10cm, No
ascites.

Medical History: Patient has been diabetic for 3
years, Not regular on medications Family History:
Monogamous family, has one child, Parents had Type 2
DM and hypertension. Social History: Not a smoker nor
alcoholic

Past Medication History: Metformin
Glibenclamide. Dosage regimen — not stated

Laboratory Tests And Results: Pcv  38%,Na*
146, K* 3.2, Urea 27mg/dl, HCOz 18mmol/L.
Urinalysis: Glucose +++,Ketone ++,Protein +,pH
5.0. Other Investigations: UrineM/C/S, Cranial CT scan

Assessment: Viral Encephalitis, Background
Diabetes mellitus with Hyperglycemia, Aspiration
pneumonitis, Hypertension.

Therapeutic Plan: Continue intranasal oxygen
delivery 4-5L/min, Monitor RPG 5-hourly, IV ceftriaxone
1g 12-hourly, IV normal saline 0.9% 1L 6-hourly, IV 20%
Mannitol 250ml 8-hourly for 48 hours, G: K: | 5:5:5
at 100ml/hour, Run neurological and viral studies,
Monitor blood pressure.

08/07/11: Plan: Commence oral hypoglycemic
agents, Monitor RPG, Monitor BP, Tab. Metformin
500mg 12-hourly, Tab. ASA 75mg daily, Diabetic diet
200kCal/day.

09/07/11: FPG: 204mg/d|, BP:
Plan: Continue with current treatment.

Tab. Lisinopril 7.5mg daily 13/07/11:RPG:
153mg/dl, BP: 140/70mm/Hg Patient feels well and in
improved state of health.

Case 2 (Patient B)

Patient Biodata: Age: 64, Religion: Christianity,
Tribe: Yoruba, Sex: Female
Occupation: Trader, Marital Status: Married.

Patient Presentation: A 64-year old woman,
diagnosed with Type 2 diabetes mellitus 15 years ago.
She presented on 12" of July, 2011 with pain under both
feet noticed 8 years ago. She also presented with
vaginal itching, nocturia, frothy urine, sweating, high
grade fever with intermittent chills and rigors, blurred
vision and foot ulcer secondary to injury sustained after
stepping on broken glass. She was already undergoing
management for hyperlipidaemia. She weighed 157kg
with a height of 161cm. Her Random Plasma Glucose
on presentation was 370mg/dl.

Physical Examination:- On Observation: Patient
was not pale, no digital clubbing, was cyanosed, no
pedal swelling or peripheral lymph node enlargement.
Right foot showed hyperpigmentation, swelling with
abcess collection on plantar surface of the foot. Chest:
Respiratory Rate: 20 beats/min, Trachea: central, Breast
Sounds: Vesicular, Percussion Node: resonant.
Abdomen: Full, moves with respiration, Obese, No
areas of tenderness, Liver® Spleen’ Kidney®, Ascites’,

and

130/90mm/Hg.



Appendectomy scar observed Cns:; Conscious, alert,
oriented in time, place and person, Power reflexes,
normal. No signs of meningeal irritation, Pupils 3mm
bilaterally, reactive to light Sensation: Vibration
sensation impaired in both lower limbs. Breast: No skin
discharge, No palpable masses, No areas of
tenderness, No nipple discharge. Cvs: Pulse: 98/min,
regular, Thickened arterial wall, Bp: 144/70 mmHg,
Heart Sounds 1 and 2 only.Vaginal Examination:Atrophic
external genitalia, Circumferential area of excoriation
around the vagina, No masses or ulcer seen, Cervix
closed, Gloved finger stained with discharge. Rectal
Examination:Rectum filled with soft feces, No palpable
masses, Gloved finger stained with yellow stool.

Medical History:Diabetes for 15 years, Frothy
urine for 3 years, Patient gradually losing both eyes, has
had an appendectomy.

Family/Social  History:  Mother
Husband is diabetic, no alcohol, not smoking.

Past Medication History: Oral hypoglycemic
agents (metformin and chlorpropamide) but not regular
on medications. Takes herbal medications (bitterleaf
and oranges)

Assessment: Grade |ll diabetic foot, Diabetes
mellitus Type 2, Present risk factors of family history and
obesity. Diabetes mellitus complications with peripheral
vascular disease, autonomic neuropathy and senile
cataract.

Laboratory Tests And Results:Na = 142
mmol/L, K = 2.9 mmol/L, HCO3 = 23mmol/L, Urea =
63mg/dL , HDL= 33mg/dL ,LDL= 172mg/Dl,
Creatinine=1.5mg/dL, Total cholesterol=215mg/dL,
PCV = 32%, Bilirubin = negative, Ketone = negative,
Nitrite = negative, Glucose = positive , Leucocycte =
negative, Protein = positive, Blood = positive, pH =
6.0, SG=1.025, I/O= 600mls (oral) + 300mis
(intravenous infusions)/ 650mls urine.

Therapeutic Plan;Foot X-RAY, HbA1C, Wound
biopsy, ECG/ECHO Sc. Soluble Insulin 4IU 30mins
before breakfast, lunch and dinner, Sc. Soluble NPH 4IU
at bedtime, Sc. Anti-tetanus toxoid 1500IU after test
dose, IV ceftriaxone 1g 12-hourly, IV Flagyl 500mg 8-
hourly, Tab. Vitamin C 200mg 8-hourly, Tab. PCM
1000mg 8-hourly, Fluid input and output monitoring,
Ophthalmology review, Elevate right lower limb, Carry
out pus aspirate test

Case 3 (Patient C)

Patient Biodata; Age: 48, Religion: Christianity,
Sex: Male, Occupation: civil servant (Soldier), Marital
Status: Married, Tribe: Efik, Date of admission: 28/06/11.

Patient  Presentation;: Patient  presented
unconscious sequel to headache, fever, chills and rigor.
He was reported to be in a normal state of health until
he developed abdominal pain which was worse over the
supra-pubic region and radiating to the waist. The pain

Diabetic,

was colicky in nature, waxing and waning with no known
aggravation or relieving factor. The patient was vomiting
and the vomitus contained recently ingested food and
bilous substances.He was referred from the Military
Hospital to UCH for expert care. He lost consciousness
on the way to UCH. There was no reliable history of
Polyphagia and Polydipsia. Patient had polyuria.
Random plasma glucose at presentation was 600mg/dl.

Physical Examination:Poorly kempt middle-
aged man, not pale, no pedal oedema nor fingernail
clubbing. Abdomen: Nasogastric tube in-situ, draining
coffee-brown substance, Flat, moves with respiration,
Mild epigastric and suprapubic tenderness, Liver®
Spleen® Kidney®, No ascites, Hypoactive Bowel sounds
CNS: Conscious, drowsy, oriented in time, place and
person, Neck is supple, motor system normal, Pupils
reactive to light. Chest: Respiratory rate 24 cycles/min,
Trachea: central, Percussion node: resonance, Breast
sounds: vesicular, Equal chest expansion bilaterally.
CVS: Pulse: 130 beats/min, normal volume, regular, No
arterial wall thickening, Heart sounds: 1 and 2 only, BP;
120/74mm/Hg

Medical history: Type 2 diabetes mellitus
diagnosed 2 vyears ago, No family history of
hypertension. Social History; Patient smokes 5-10 sticks
of cigarette for about 15 years, Past medication History:
Not documented.

Assessment: Hyperglycemic state in a known
diabetic, Hyperglycemic hyperosmolar state precipitated
by sepsis (likely urinary tract infection), Intestinal
obstruction, Stress-induced gastritis
Laboratory Tests And Results; Na* 138,K* 4.9, Urea
27mg/dl HCO;  23mmol/L, Glucose + Ketone +,
Urobilinogen -+, Bilirubin negative Protein negative,
Leucocyte, Nitrogen negative, Weight  55kg Height
1.75m, BMI 18kg/m2

Therapeutic Plan:Deep IM soluble Insulin 101U
stat, IV soluble Insulin 101U stat, IVF 0.9% Normal saline
1L 4-hourly, IV Metronidazole 500mg 8-hourly, IV
Ciprofloxacin 200mg 12-hourly.

Invite general surgeons to review on account of
intestinal obstruction features observed.

28/06/11:Patient complains of epigastric pain.
He is given:, IV Omeprazole 40mg daily for 3days

30/06/11: Patient is started on oral dosage

forms of Omeprazole, Ciprofloxacin, Metformin,
Glibenclamide and antihypertensives.
06/07/11:Patient refuses to accept insulin.

Requests to be discharged against medical advice,
Social workers invited to counsel patient.

10/07/11: HbA1C investigations were hindered
by financial constraints of patient.

11/07/11: Patients insists on discharge. Patient
signs The Discharge against Medical Advice Form
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Case 4 (Patient D)

Patient Biodata: Age:
Islam, Tribe: Yoruba, Sex; Female

Marital Status: Married, Date of Admission:
15/07/11

Patient Presentation;Patient recently had a new
baby. She had Nocturia (4-5 times at night), dizziness
and headache earlier in pregnancy. She complained of
muscle cramps in both legs, occasional numbness,
frothy urine and blurred vision. She was diagnosed with
Hypertension in the 3" trimester of pregnancy and was
referred from a private hospital to the University College
Hospital on account of a deranged glucose profile of
FPG 387mg/dl and RPG of 551mg/dl.

Physical Examination: Patient is obese, not
pale. She is mildly dehydrated and has pedal oedema
up to the ankles bilaterally. Weight 92kg, Height
155.4cm, BMI  38.1kg/m2, Waist 118cm, Hip 110cm
CVS: Pulse 120/min, Thickened arterial wall, BP:
160/90mmHg, Jugular Vein Pressure technically difficult
to check.

Heart Sounds: 1 and 2 only Chest: Respiratory
rate: 20 cycles/min, Trachea central, Vesicular breast
sounds

Abdomen: Obese, soft, Surgical scar noted
midline infraumbilically, No areas of tenderness, Liver®
Spleen® Kidney®, Liver span 11cm CNS: Conscious,
alert, Power and reflexes normal, Sensation normal to
light touch, vibration and pain. Past medical history:
Hypertension, DM 2, Had ectopic pregnancy and
surgery in 2002

History of infertility for 16 years. Had a baby 3
weeks prior to admission.

Assessment: Hyperglycemic state
diagnosed Diabetes mellitus Type 2.
Systemic hypertension. Stage 2 obesity.
Laboratory Tests And Results: Na*
4.4,Urea 18mg/dl
HCO; 20mmol/L, Creatinine
103mEg/L
Urinalysis :Nitrogen +,Protein +,Glucose +,Ketone —
,Bilirubin —, Blood — ,pH 5.0 PCV 42%

Therapeutic Plan:Commence Pre-mixed insulin
20U in the moring, Premixed insulin 20IU in the
evening, IV Normal saline 1L 6-hourly for 24 hours, Diet
at 2000kCal/day, Tab. Nifedipine 20mg 12-hourly, Tab.
Lisinopril  5mg dailylnvite health educators to counsel
patient, Strict plasma glucose and blood pressure
monitoring.

44 years,Religion:;

in newly

131, K*

0.8mg/d|, Cl

IV.  DISCUSSION

The purpose of anti-diabetic therapy is to
reduce morbidity, mortality and to improve patient's
wellbeing. It involves taking measures that result in
adequate control of plasma glucose while taking into
consideration co-morbid conditions and individual

© 2012 Global Journals Inc. (US)

needs of patients such as financial constraints, gender
and age (Enovare et al 2006, Priscilla et al, 2010). In this
study, the patients were admitted on account of
deranged blood glucose levels precipitated by stress,
infections and non-compliance with prescribed therapy.

The connection between infections and
hyperglycemia follows a vicious cycle in which
hyperglycemia increases susceptibility to infections

which deteriorates metabolic conditions within the body
leading to difficulty in control of hyperglycemia (Rang,
2008). This is evident in the fluctuations which occurred
during Insulin therapy. Patients A and C (Tables 1&3).
Patients C and D (Tables 3&4) had low response to
Insulin even on addition of Oral Hypoglycemic Agents
(OHAs) to their insulin therapy. For patient D (table 4),
there was no established microbial infection therefore;
the poor response might have been due to presence of
risk factors such as hyperlipidemia, obesity with Body
Mass Index (BMI) values being 38.1kg/m? and
uncontrolled hypertension.

Blood pressure goals are generally more
difficult to achieve in diabetic patients especially in the
presence of risk factors such as obesity which
aggravate the metabolic syndrome (Diabetic control and
complication trial 1998 ). Other factors that result in
suboptimal glycemic control include hypersecretion of
glucagon, presence of insulin antibodies, poor
absorption at injection site and physical inactivity which
impairs  insulin  absorption  (American  Diabetes
Association 2003, 2004).

Patient B (Table 2) responded positively to
insulin therapy. This underscores the fact that no two

diabetics are the same and there is need for
individualized treatment. Patient A (Table 1) was
administered Glucose:Potassium:Insulin in order to

restore potassium ion balance. The combination is
useful because hypokalemia could lead to cardiac
arrhythmias. (Rang et al, 2008). Potassium was given
with insulin and glucose in order to maintain intracellular
concentration of potassium (The National high blood
pressure working group 1994, Strev C.T et al 1998)

During insulin therapy, patient A tended towards
hypoglycemia, hence, the dosage was reduced. For the
four patients, there were no adverse reactions
documented during insulin therapy.

The four patients were administered Metformin,
a biguanide which is known to consistently reduce
fasting plasma glucose levels significantly. It also
provides the advantage of modest weight reduction and
an inhibitory effect on glucagon, an antagonist of insulin.
(Curtis et al, 2005).

The results of the United Kingdom Prospective
Diabetes  Study reveals that Biguanides and
Sulphonylureas are useful as first and second-line
therapy alone or in combination with added advantages
of cost and efficacy.



Patients A, B and C (Tables 1,2 &3) were
discharged with prescriptions of these combination
drugs while patient D (Table 4) was discharged on
insulin and Metformin alone. No adverse reactions or
contraindications were encountered.

Risk factor reduction focuses on management
of co-morbidities such as hyperlipidemia. (Omole and
Bello, 2011) in order to reduce morbidity and mortality
associated with DM. Patient B (Table 2) was placed on
lipid-lowering therapy with Atorvastatin and this seemed
appropriate due to her high total cholesterol and obesity
(Erickson J. et al 1995)

In the management of hypertensive Type 2 DM
patients, Angiotensin Converting Enzyme Inhibitors
(ACEIls) and Angiotensin Il Receptor Blockers (ARBs)
are generally recommended as drugs of choice
(Standard treatment guideline for Nigeria 2008). This is
due to their well-documented reno-protective effects.
(Curtis et al, 2005.) The four patients were prescribed
Lisinopril. The America Diabetic Association (ADA), and
the 7" report of the Joint National Committee for
Evaluation, Prevention and Treatment of Hypertension
(UNC VII) recommend currently, the use of any class of
antinypertensives as long as they show benefits in
prevention of poor cardiovascular outcomes and show
no contraindications or poor tolerance. It seems
appropriate that patient C (table 3) was prescribed a
combination of Lisinopril and Nifedipine while Patient D
(table 4) was prescribed Lisinopril, Alpha-methyldopa
and hydrochlorothiazide. These combinations yielded
better results as patients were monitored to prevent
electrolyte imbalance and other adverse effects(UK
Prospective Diabetic Study Group 1998)

The metabolic syndrome is associated with a
clustering of cardiovascular risk factors including
coagulation abnormalities. (Reaven, 1988) which
necessitates the use of low-dose Aspirin at 75mg daily.
It is recommended especially in patients who have a
history of macrovascular disease, coronary heart
disease, hypertension, cigarette smoking,
hyperlipidemia and obesity.

Only patient A (Table 1) was prescribed Aspirin.
It is likely that it was contraindicated in the other
patients. Patient C had severe epigastric pain for which
chronic use of low-dose Aspirin was contraindicated.
The pain was managed with Omeprazole. In patients B
and D, it is likely that Aspirin was simply omitted.

The control and prevention of microbial
infections has been found to have significant positive
effects on glycemic control (British Medical Journal,
2010). The four patients A, B, C & D (Tables 1, 2 ,3 & 4)
received antibiotic therapy which was aimed at
treatment of existing microbial infections and
prophylaxis of Hospital-acquired sepsis. Ceftriaxone,
Metronidazole, Ciprofloxacin and Ixime were prescribed.
They act against Gram positive and Gram negative

micro-organisms as well as protozoal and anerobic
organisms. Anti-tetanus toxoid was administered to
patient B (Table 2) to prevent sepsis of her foot ulcer.
Analgesics were also administered as needed to the
patients.

The patients received non-pharmacologic
therapy as an adjunct to pharmacotherapy. The patients
also benefited from our (Clinical Pharmacists) educating
them on hygiene, diet and lifestyle modifications as well
as attitude to disease.

Patients A, B and D (Tables 1, 2 & 4) were
discharged accordingly except Patient C (Table 3) who
began to refuse treatment during his admission period.
He asked to be discharged against medical advice. This
presented another factor militating against rational
management of disease conditions. Rational use of
drugs depends not only on members of the healthcare
team but also on the patient who is required to
cooperate with healthcare providers in order to achieve
success in therapy.

V. CONCLUSION

This study has shown that rational use of
medicines lies with the patient as well as healthcare
providers. It also revealed problems militating against
the rational use of medications. These include: drug
availability,  financial ~ constraints,  socio-cultural
backgrounds of patients, co-morbidities, age, gender,
drug allergies and personal preferences. The roles of
Clinical Pharmacists in counseling and monitoring the
diabetic patient during drug dispensation cannot be
underestimated as these roles helps in the provision and
promotion of pharmaceutical care.
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Table 1:Insulin dosing and corresponding BP and plasma glucose levels for Patient

Date Insulin Dosage RPG (mg/dl) before | BP (mm/Hg) Remark
G:K: insulin
administration
At presentation - 264 180/94
01/07/11 5:5:5 252 Patient responding
04/07/11 5:56:25 156 Patient hypoglycemic?
06/07/11 at 8.00 a.m. 5:5:10 172 Insulin dosage reduced
06/07/11 at 11 p.m. 5.5.15 259 Poor control
07/07/11 142 120/70 Good response. Patient
is alert

7able 15 : Drugs Prescribed On Discharge of Patient A

/N Name of Drug Class of Drug Dosage Regimen

1 Metformin Biguamide Tab. 500mg 12-hourly
2 Glibenclamide Sulforyl urea Tab. 5mg daily

3 Lisinopril ACEI- Antihypertensive Tab. 10mg daily

4 ASA Anti-platelet Tab. 75mg daily

Table 2 :Insulin dosing and corresponding BP and plasma glucose levels for Patient B

2012

June

Date Insulin dosage FPG mg/dl BP mm/Hg Remarks
12/07/11 Sc. Soluble Insulin 41U 30mins before 370 144/70
breakfast, lunch and dinner
Sc. Soluble NPH 4IU at bedtime
13/07/11 Sc. Soluble Insulin 4IU 30mins pre- 235 130/90 Ceftriaxone not
breakfast, lunch and dinner. available
Sc. Soluble NPH 4IU at bedtime.
14/07/11 Sc. Soluble Insulin 41U 30mins before 222 180/90 Poor glycemic
breakfast, lunch and dinner control with
Sc. Soluble NPH 41U at bedtime elevated BP
16/07/11 Sc. Soluble NPH 8IU at bedtime 135 120/70 Improved
lable 25 : Drugs Prescribed On Discharge of Patient B
S/N Name of Drug Class of Drug Dosage Regimen
1 Candesartan Neurologic analgesic Tab. 16mg daily
2 Atorvastatin Anti-hyperlipidemis Tab. 20mg daily
3 Metformin Biguanide Tab. 500mg 8-hourly
4 Glibenclamide Sulforyl urea Tab. 5mg daily
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Table 3A: Insulin dosing and corresponding BP and plasma glucose levels for Patient C

Date Insulin dosage RPG FPG BP Remarks
mg/dl mg/dl mm/Hg
28/06/11(at IV Insulin 101U stat. 600 120/74 First dosage
presentation in Deep IM Insulin 101U stat
the morning)
28/06/11 Deep IM Insulin 101U 2-hourly 406 140/90 Patient conscious.
(evening) Complains of epigastric
pain which worsens after
food.
29/06/11 (1.30 Deep IM Insulin 81U 2-hourly 331 Gradual decrease.
a.m.)
29/06/11 Deep IM Insulin 81U 2-hourly 287 160/110
(8.00a.m.)
29/06/11 Deep IM Insulin 81U 2-hourly 339 Poor control, gradual
(2.00p.m.) derangement
29/06/11 Deep IM Insulin 8IU 2-hourly 291
(6.50p.m.)
30/06/11 Deep IM Insulin 81U 2-hourly 149 160/90 RPG now normal. Patient
(12.30a.m.) feels better.
30/06/11 Deep IM Insulin 8IU 2-hourly 310
(9.00a.m.)
30/06/11 Deep IM soluble Insulin 81U 2- 359 160/120
(6.00p.m.) hourly
Sc. Soluble Insulin 8IU 8-hourly
pre- meals
01/07/11 Deep IM soluble Insulin 8IU pre- 150/100 293
meal and 14IU bedtime
05/07/11 130/110 120
06/07/11 130/110 251 Patient started on oral
hypoglycemic agents
07/07/11 (8.30 OHA+insulin 110/70 157
a.m.)
07/07/11 OHA+insulin 238 100/90
(11.30a.m.)
08/07/11 OHA+insulin 110/90 307
(8.00a.m.)
10/07/11 OHA+insulin 362
(8.00a.m.)
10/07/11 OHA+insulin 465
(11.30a.m.)
11/07/11 OHA+insulin 369 Bedtime insulin was
(08.00a.m.) missed
11/07/11 247 Patient asks to be
(10.00a.m.) discharged.

2012 Global Journals Inc. (US)




Table 3B: Drugs Prescribed On Discharge of Patient C

S/N Name of Drug Class of Drug Dosage Regimen
1 Ciprofloxacin Antibiotics Tab. 500mg 12-hourly
2 Nifedipine Calcium Bloke Anti- Tab. 20mg daily

hypertensive
3 Lisinopril ACEI- Tab. 5mg daily
Antihypertensive
4 Metformin Beguamide Tab. 500mg 12-hourly
5 Glibenclamide Sulforyl urea Tab. 10mgdaily(30
minutes before breakfast)

6 Fesolate Hematinic Tab. 200mg 8-hourly

7 Metronidazole Anti-bacterial Tab. 400mg 8-hourly

8 Moduretic Thiazide and Tab. 2 tab. daily.

Potassium sparing
anti-hypertensives

Table 4: Insulin dosing and corresponding BP and plasma glucose levels for Patient D

Date Regimen RPG FPG BP
mg/dl mg/dl mm/Hg
15/07/10(9.00a.m.) Metformin 1g + Glibenclamide 10mg 551 387 160/90
15/07/10 (6.00pm) Premixed insulin 201U morning, 201U 331 112/70
evening
15/07/10 (10.00p.m.) Glimepiride 2mg 30mins Pre-breakfast. 275

Metformin 500mg 8-hourly.
NPH 101U at bedtime

16/07/11 Glimepiride 2mg 30mins pre-breakfast 369 160/100
Metformin 500mg 8-hourly
NPH 101U at bedtime

17/07/11 Glimepiride 2mg 30mins pre-breakfast 327
Metformin 500mg 8-hourly
NPH 101U at bedtime

18/07/11 Insulin Sc. Mixtard 28IU morning, 221U 229 130/70
evening 30 mins before meals.
OHAs

19/07/11 Insulin Sc. Mixtard 28IU in the morning, 287 110/80
22IU in the evening 30 mins before meals.
OHAs

20/07/11 Basal bolus Insulin 51U 8-hourly. 238 132/88
Bedtime Sc. NPH 151U
Metformin 1g 12-hourly.

21/07/11 (8.00a.m.) 238 110/70

21/07/11 (11.00a.m.) Basal bolus Insulin 81U 8-hourly. 352
Bedtime Sc. NPH 18IU.
Metformin 1g 12-hourly.
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Table 4 : Drugs Prescribed On Discharge of Patient D

SIN Name of Drug Class of Drug Dosage Regimen
1 Sc. Soluble Insulin Parental Anti-diabetic Susp. 8IU Pre- breakfast
2 Sc. Soluble Insulin Parental Anti-diabetic Susp. 8IU Pre-lunch
3 Sc. Soluble Insulin Parental Anti-diabetic Susp. 8IU Pre-dinner
4 Sc. NPH Insulin Parental Anti-diabetic Susp. 18IU at bedtime
5 Aldomet Central acting Anti-hypertensive Tab. 500mg 12-hourly
6 Hydrochlorothiazide Thiazide Anti-hypertensive Tab. 12.5mg daily
7 Ixime Anti-biotic Tab. 400mg daily x5days
8 Lisinopril Angiotensin Converting Tab. 5mg 12-hourly
Inhibitor(ACEI)
Anti-hypertensives
9 Astyfer Hematinic Cap. | capsule 12-hourly
10 Gestid Non-systemic antacid Susp. 15mls 8-hourly
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Drug Addiction and Rehabilitation in Nigeria:
Insights from Sociological Theories

Dr. Faloore O. Olutola

Abstract - In recent times, discourse on drug abuse and
addiction has taken an upward trend globally; and this might
not be unconnected with the phenomenal increase in the rate
of drug dependence and its associated problems. As a matter
of fact in recent years, the problem of drug abuse and
addiction has received a considerable attention especially
among Governments, Non Governmental Organizations,
International Agencies, Health Workers, Academics and
Researchers just to mention few. More recent scholarship has
shown that studies on drug abuse and addiction have yielded
important insights into both the causes and consequences of
drug dependence. Often, the works in the addiction field
usually use the  pharmacological/medical  model,
psychological theories of behavior, or operate within the
confines of a criminal justice perspective. Perusal of literature
has shown that contributions from the field of sociology are
not only scarce but also limited to the use of methods of
sociological Investigations. However, this explains reasons
many people are yet to term with reality about sociological
understanding and explanations of drug dependence. Building
on this premise, this work's purpose is to review relevant
sociological theories as discussed in the literature, identify
their appropriateness to the understanding of drug abuse and
dependence.

Keywords Drug abuse, drug addiction, drug
dependence, Treatment, Rehabilitation, Reintegration.

[ [NTRODUCTION

rug abuse and addiction has attracted
Dconsiderably scholarly attention all over the

world. In the past three decades or more, drug
dependence in its various forms and contexts has
emerged as one of the most salient discourse in social
sciences. Evidently, the issue of drug abuse and
addiction has become one of the various social
problems whose consequences are seen with
increasing frequency by caregivers, family members
and the broad spectrum of people around the globe. It
is no longer news however, that the incidence of drug
abuse and addiction is becoming alarming in recent
times in most societies, especially in Western Europe
where, drug use, abuse and trafficking are rated as the
most urgent social problems. As revealed by social
research findings and depicted in literature, drug abuse
is a social problem that has spread and increased
rapidly in recent decades across diverse segments of
countries of the world, constituting a threat to the
effective functioning and survival of the society (Parul,
2007; World Drug Report, 2010).

Worldwide, drug abuse and addiction has
become a crucial issue that stakeholders-governments,
drug addicts, drug addicts’ relations, health care
practitioners and Non-governmental Organizations
frequently ask questions about;, and, which in
contemporary debate is yet to attract sufficient
information as far as causes and effective rehabilitation
and reintegration of the problem are concerned. As a
cautionary note at this juncture, the fact that issue of
drug dependence has generated much questions of
which a larger percentage are yet to be answered does
not translate to mean that there is a dearth of research
works in the area. As a matter of fact, however, works in

the area of drug dependence in recent times has grown
in leap and bounds.

As evident in literature and research, the use of
drugs is frequent especially among vulnerable young
people and dependence on drugs has caused a
significant  burden on individuals and societies
throughout the world. The World Health Report 2002
indicated that 8.9% of the total burden of disease comes
from the use of psychoactive substances. The report
showed that tobacco accounted for 4.1%, alcohol 4%,
and illicit drugs 0.8% of the burden of disease in 2000.
Much of the burden attributable to substance use and
dependence is the result of a wide variety of health and
social problems, including HIV/AIDS, which is driven in
many countries by injecting drug use.

Research findings have established that people
abuse substances such as drugs, alcohol, and tobacco
for varied and complicated reasons and the specific
drug (or drugs) used varies from country to country and
from region to region. Worldwide, the five main drugs of
use are Cannabinoids, Stimulants, Hallucinogens and
other compounds, Opiods and Morphine Derivatives
and Depressant. Studies have shown that effects of
drug addiction manifest physically, physiologically, and
socially through the behaviour of drug addicts in society
(NIDA, 2008). It is important to note that dependence on
psychoactive substances is widely prevalent, cutting
across age, class and gender, but it is difficult to
estimate the number of drug addicts or formulate a
comprehensive approach to deal with the problem
primarily because it involves a "hidden population” that
does not seek treatment. Hence, it is difficult to assess
the problem, estimate its costs (social and economic),
and design reliable intervention strategies for it
(Mandira, 2005; Makanjuola, 2007; NIDA, 2008).
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In the case of Nigeria, Substance abuse and
addiction is becoming increasingly widespread and a
substantial percentage of the national budgetary health
allocation is utilized for treatment and rehabilitation of
people with substance use problems (CASSAD, 1998;
Adelekan M.L. 1999; UNDCP, 2000, Makanjuola,
Daramola and Obembe, 2007). The various reports of
rapid situation assessments of drug abuse and
addiction in the country show a picture of widespread
consumption of cannabis (10.8%), followed by
psychotropic substances (mainly the benzodiapines and
amphetamine-type stimulants) 10.6% and to a lesser
extent heroin (1.6%) and cocaine (1.4%) in both the
urban and rural areas. The use of volatile organic
solvents (.053%) is reported to be becoming popular,
especially among the street children, in-school youth
and women (NDLEA/UNDCP, 1999). Thus, concerns for
the control of drug abuse and addiction have become a
major issue.

As a part of efforts to alleviate the several
adverse consequences of use and dependence on illicit
drugs in societies in Nigeria, governments at various
times have allocated substantial public resources for
drug treatment, and also formulated policies to contain
the spread of drug use among various segments of
non-users of illicit drugs (UNODC, 2010). To achieve
effective functioning of drug dependants in the home,
workplaces and society in general, drug treatment
services are offered through a variety of modalities such
as residential and outpatient approach, traditional
treatment among herbalists, diviners, and criminal
justice system. However, available information on drug
abuser and addicts in Nigeria shows that treatment has
not been left alone for the government. Over the past
few decades some non-governmental organizations
have responded with comprehensive strategies to treat
and rehabilitate drug-addicts through a multi-disciplinary
approach involving preventive education through
awareness-creation  activities,  research, training,
treatment, rehabilitation and social reintegration.

So, in line with the argument above, this work
examines a number of sociological theories that explain
causation of drug abuse and addiction and also
addresses how well a treatment programme can meet
individuals and social needs.

[1. THEORETICAL EXPLANATIONS OF DRUG
ADDICTION AND REHABILITATION OF
ADDICTS

Theories adopted in this paper are sociological
theories that are relevant to explanation of causation of
drug abuse and addiction as well as rehabilitation of
drug addicts. This is germane in this study because
sociology unlike physics, medicine, or economics,
which operate within fairly well-established and generally
accepted overarching theoretical perspectives, does not
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yet have such an all-encompassing theoretical
framework that can guide investigations. However, the
sociological theories adopted in this study take a more
micro-level orientation to drug use and rehabilitation of
drug addicts in the society.

The issues of drug rehabilitation and social
reintegration have been greatly revived over the past
decades. This issue is one that continues to excite
controversy and debate at academic, public and other
several levels. Globally, findings from social research
have shown that since the 1960s drug offenders’
treatment has moved through various stages of
popularity, reaching its nadir with the view that “nothing
works” but making a strong revival in the early and mid-
1990s as the findings of the meta-analyses of the drug
offender treatment literature became more widely
disseminated (Hollin, 2001). However, over the past
decade the analyses have heralded a shift away from
“nothing works” towards “what works” (McGuire, 1995).
It is in support of this broad backdrop of “something
works” that this work opens with a brief consideration of
the central insight of symbolic interactionism, Differential
Association, Social Capital theories and social learning
theory.

Symbolic Interaction Theory — is a sociological
approach developed in turn by group of sociologists at
various times i.e. Blumer, Becker, Goffman, Denzin, and
Hochschild.  Though the symbolic interaction
perspective is sometimes associated with Mead, it was
Herbert Blumer, the man that coined the term symbolic
interactionism in 1937 that took Mead’s ideas and
developed them into a more systematic sociological
approach. Symbolic interaction refers to the peculiar
and distinctive character of interaction as it takes place
between human beings. The peculiarity consists in the
fact that human beings interprete or "define" each other's
actions instead of merely reacting to each other's
actions. Their "response" is not made directly to the
actions of one another but instead is based on the
meaning which they attach to such actions. Thus,
human interaction is mediated by the use of symbols, by
interpretation, or by ascertaining the meaning of one
another's actions. In  other words, symbolic
interactionists opine that society is possible because
human beings have the ability to communicate with one
another by means of symbols. To them, people act
toward another, objects, and events on the basis of the
meanings that individuals impart to them. As a result of
this, people experience the world as constructed reality.

Blumer came up with three core principles to his
theory. They are meaning, language, and thought.
These core principles lead to conclusions about the
creation of a person's self and socialization into a larger
community (Griffin, 1997)

The first core principle of meaning states that
humans act toward people and things based upon the
meanings that they have given to those people or



things. Symbolic Interactionism holds the principal of
meaning as central in human behavior. 7he second core
principle is language. Language gives humans a means
by which to negotiate meaning through symbols.
Naming assigned meaning, thus naming was the basis
for human society and the extent of knowledge. It is by
engaging in speech acts with others, symbolic
interaction, that humans come to identify meaning, or
naming, and develop discourse (Griffin, 1997). The third
core principle is that of thought. Thought modifies each
individual's interpretation of symbols. Thought, based-on
language, is a mental conversation or dialogue that
requires role taking, or imagining different points of view.

The problem of drug addicts with addiction can
be explained using the lens of the three core principles
of Symbolic Interactionism as outlined by Herbert
Blumer. The first miscommunication that drug addicts
have falls under the principal of meaning. Worldwide,
psychoactive substances are expected to be used for
medical purposes alone (a psychoactive drug is a
chemical substance that crosses the blood-brain barrier
and acts primarily upon the central nervous system
where it affects brain function, resulting in changes in
perception, mood, consciousness, cognition, and
behavior). However, these substances though illicit in
Nigeria, are used for recreational purposes and
therapeutically as non prescriptive medication by many
because of the different meanings and understanding
that people have as far as potentials of these
substances are concemed. People depending on
psychoactive drugs have assigned different meanings
to how these substances should be used.

The second miscommunication however, falls
under the principle of language. The symbol ‘drugs’ is
very ambiguous to many Nigerians. The language
‘drug’, its potentials and benefits may sound attractive
to people and thereby lure them into its indiscriminate
and non medical use. Some users may even pretend to
ignore its consequences when it is taken excessively
just because of its effects on the central nervous system
where it affects brain function. But in medical parlance
the language ‘drug’ for psychoactive substances takes
a specific meaning that the substances can only be
useful when it is used medically and not otherwise.
Because there are two different situations with the same
name, the two groups of people here fell upon a
misunderstanding.

The third miscommunication falls under the
principal of thought. In the internal dialogue of drug
addicts, the symbol ‘drugs’ will be interpreted through
their thought process based on their naming system.
Here, the drug users’ thought processes have modified
their interpretation of the language ‘drug’. Based on their
meaning for the language ‘drug’ they have internal
dialogue and come to the conclusion that drug should
be taken. Their thought processes have modified their

interpretation of the language and they will act based on
that meaning.

In relation to the above, drug addicts can only
be effectively helped to return to their normal functioning
in the society by working on the meaning, language,
and thought they have as far as drugs are concerned.
To motivate them to drop drug dependence, ambiguity
embedded in the meaning of drugs should be removed.
Also, various negative consequences of psychoactive
substances should be explained to them. There is the
need to convince them to see what they stand to benefit
when they are left off the hook of illicit drug
consumption. In essence, the symbolic interactionism
assume that the drug addict can be assisted to have
insight into or discover what he/she requires to solve his
addiction and so the client-centred therapy can enable
the drug dependent patient to find out how he has
contributed to his drug problem and that he has some
degree of freedom to choose socially acceptable
alternatives to drugs through a change in the meaning,
language, and thought.

Differential Association Theory — this is a theory
of social learning that offers explanation on how value-
based and interpersonal conflicts are resolved
(Sutherland and Cressey, 1978). The basic assumption
of the theory is on influence of peer group and the
definitions of this group to what is desirable and non-
desirable (Akers, 1997). According to differential
association theorists, criminal behavior is learned during
the course of communication with others in the group.
According to Akers (1998), differential association
referred to the different groups of people with which an
individual interacted, some of which defined criminal
behavior as acceptable and some of which did not.

However, such learning is best achieved when
done within intimate peer associations. With his theory
of differential association, Sutherland attempted to
identify universal mechanisms that explain the genesis
of crime regardless of the specific concrete structural,
social, and individual conditions involved. Sutherland in
essence in his theory, meant that other agents of
socialization such as media and other big social group
have little and insignificant influence on individual's
learning and internalization of criminal behavior.

From the point of view of differential association
theory, people abuse illicit drugs and become addicted
because they learn the act of drug taking from members
of the group to which they belong. People that were
initially not drug addicts pick up drug taking habit
because of the frequency, duration, priority and intensity
of socialization they get from the real drug addicts in the
small and the intimate group to which they belong.
Addictive behavior was learned among the small group
has become an acceptable and normative for the drug
addict because of his acceptance of the group sets of
values and norms. However, to ensure rehabilitation and
reintegration of the addicts, the addicts must disengage
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from other addicts in order to unlearn drug addicts’
values and norms and also to learn drug-free lifestyle
from non-drug addicts in the society.

[1I.  SocIAL LEARNING THEORY

Another sociological theory that has relevance
to the understanding of drug addiction and rehabilitation
is Social learning theory of Akers (Akers, 1977, 1985,
1998). This theory explains the role of learning in the
initiation and continuation of drug use. Of utmost
importance to social learning theory is the idea that
people learned through a process of social
reinforcement. The theory in essence claims that people
who abuse drugs are often playing the role of reinforcing
the behavior of their friends. Central to the
understanding of social learning theory according to
several works of Akers and others is their eliance on
operant conditioning to describe the process through
which behavior was shaped by its consequences. From
the understanding of social learning theory it is assumed
that individuals that become addicted to drugs must
have embraced the use of drugs as an attempt at
problem solving. Corroborating the assertion of Akers,
findings from the work of Brezina (1996, 2000) indicate
that people who used drugs from the point of view of
social learning theory can be referred to as individuals
that are in search of solutions to a problem. However,
from the perspective of social learning theory, the role of
perceptions of drug use as a problem solver was
examined as a type of reinforcement for drug use i.e.
those who continued to use drugs are the people who
have realized that drug is fulfilling the function for which
they are taking the drug.

As part of means of treating drug addicts to be
freed from drug use, social learning theory advocates
that it is important to consider the actual reasons people
are using drug in the first place, and that social learning
theory will help in determining reasons for the use of
drugs. When these reasons are ascertained, social
learning theorists advocate that drug users should be
subjected to treatment and also be educated on why
they should avoid drugs totally.

Social Capital Theory — many studies in recent
times and in contemporary literature have made the
theory of social capital their focal point. The theory in the
21% century has gained more currency in term of use
than earlier times. The spate at which the theory is being
used in recent times and it acceptance among social
thinkers and researchers has arguably made the
concept one of the most successful ‘exports’ from
sociology to other social sciences and to public
discourse during the last three decades (Portes, 2000;
Adam and Roncevic, 2003). Evidences from scholastic
writings are pointer to the fact that Social capital as a
term evolved from the works of two major writers, John
Dewey and L.J. Hanifan as early as 1900, however, the
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initial theoretical development of the concept and the
popularity the term has garnered in academic circles
have been traced and attributed to contributions of
scholars such as French sociologist Pierre Bourdieu,
Robert Putham and American sociologist James
Coleman (Portes, 2000; Farr, 2004).

Social capital is all about peoples’ co-operative
networks based on regular, personal contact and trust.
Social capital from sociological point of view highlights
the importance and the need for community strength or
communal vitality. The theory in essence reiterates the
importance of development of voluntary collective action
to the problem of common action. Forms of social
capital are general moral resources of the community,
and they can be divided into three main components:
trust, social norms and obligations; and social networks
of citizens' activity, especially voluntary associations.
social capital is seen as trust in social relations
(Fukuyama, 1995); as civic engagement created
through patrticipation in voluntary associations (Putnam,
1995); as a social fabric that creates a willingness to
cooperate in the development of physical capital
(Ostrom, 1994); as an explanatory variable in the
generation of human capital between generations
(Teachman et al., 1997); and as an aspect of social
structure that facilitates particular forms of action and
cooperation (Coleman, 1987; Greeley, 1997).

Social capital refers to those stocks of social
trust, norms and networks that people can draw upon to
solve common problems. It is all about the value of
social networks, bonding similar people and bridging
between diverse people, with norms of reciprocity.
Social capital refers to the institutions, relationships, and
norms that shape the quality and quantity of a society's
social interactions. A narrow view of social capital
regards it as a set of horizontal associations between
people, consisting of social networks and associated
norms that have an effect on community productivity
and well-being. In societies where government social
capital is limited, a large proportion of contracts may
depend on civil social capital and trust. Rose (1999) in a
social capital study in Russia found that individuals
invoke networks that involve informal, diffuse social co-
operation to compensate for formal organization failure.

The import of this theory is all about the
helpless situation in which drug addicts find themselves
as far as coming out of addiction or drug dependence is
concerned. As individuals, drug addicts with heavy load
of effects of addiction on their shoulders cannot help in
extricating themselves out of the quagmire of addiction
in which they are enmeshed, this is so because
addiction is a complex problem and tackling it requires
strongly rooted social support from drug free individuals
in the community, more than a single treatment for the
drug addicts to return to productive functioning in the
family, workplace, and society. Also, for any treatment to
be effective, it must be one that attends to the multiple



needs of the individual, not just his or her drug abuse.
To be effective, treatment must address the individual’s
drug abuse and any associated medical, psychological,
social, vocational, and legal problems. It is also
important that treatment be appropriate to the
individual’s age, gender, ethnicity, and culture (NIDA,
2009). As isolated individuals, drug addicts are
hampered by factors such as lack of wherewithal, time,
expertise, and social support that are required to
enhance their full rehabilitation and social reintegration
back to the society as drug free individuals. However, to
achieve this, the commonly accepted and the beneficial
cooperative behavior of Nongovernmental organizations
which are the real essence of social capital are needed,
since social capital is the cumulative capacity of social
groups to cooperate and work together for the common
good (Montgomery 1998).

IV. CONCLUSION

Globally, the quest to explain the issue of drug
abuse and addiction has gained considerable attention
over the years. Scholars from both the social and
medical sciences have discussed extensively this twin
evil in their several studies. However, this study
preoccupies itself with assessing how well micro-level
sociological theories can explain factors influencing
drug abuse and addiction and the effective ways of
rehabilitating drug addicts in the society. In line with
these micro-level  sociological theories, punitive
measures to the problem of drug abuse and addiction
should be discouraged while treatment-oriented
strategies should be encouraged to effectively cater for
several drug related problems.

In  accordance  with  treatment-oriented
strategies as discussed above, these theories advocate
the need to consider the individual aspects of offenders
(drug) to determine the most effective prevention
strategy. In essence, individual-level approach sees
rehabilitation and reintegration as the viable means to
help drug addicts return to their former productive levels
in the society.
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Condom Myths and Misconceptions: The Male
Perspective

Daniel Yaw Fiaveh

Abstract - Despite extensive efforts in promoting condom use,
men still engage in risky sexual behaviors due to certain myths
and misconceptions. Considering the threat posed by HIV to
the development of Africa, this study investigates condom
myths and misconceptions among 600 adult men in a West
African University population. The mean age was 24 years,
about 70% of the respondents were between 19-24 years.
About 60% of men had engaged in sexual intercourse, a little
over half knew about condoms and four out of five men had
used condoms. More than half (60.8%) of the men were of the
view that proper use of condom is a protection against HIV
and about one-fifth (of those who had had sex) perceived the
use of condom as inferior. The study revealed that condom
use was associated with condom myths and misconceptions
(condom sex is inferior; condom reduces pleasure, condom
reduces erection). However, most men would use condom in
order to prevent a partner from refusing sex. Various
governments and civil society organizations are to contribute
towards the expansion of protective behaviour among men
and women through condom promotion.

Keywords . Male perspective;, condom myths and
misconceptions, condom use,; HIV; masculinity.

. INTRODUCTION

he aim of this paper is to investigate condom
myths and misconceptions as barrier-protection

mechanisms to HIV transmission in a West African
University population. Findings would contribute to
policy formulation with regard to expanding protective
behaviour among sexually active men and women
particularly for disease (STI/HIV and AIDS) prevention.

In discussions of gender and HIV/AIDS, men
are usually regarded as agents of infection (Connell,
2005), although some would argue to the contrary.
Although some attempts have been made to engage
with  men’s contribution towards HIV and AIDS
prevention (e.g. The Role of Men and Boys in Achieving
Gender Equality by the United Nations Commission on
the Status of Women, 2004), almost all major policy
discussions (such as the UN CEDAW, 1997; UN Beijing
Declaration and Platform for Action, with the Beijing +5,
2001), often do not name men as a group and rarely
discuss men in concrete terms. Insofar as gender is so
often equated with women, the move from Women in
Development (WID) to Gender and Development (GAD)
is unlikely to achieve enduring, if any, success (Chant
and Gutmann, 2002; Cleaver, 2002).
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HIV and AIDS continue to pose major
challenges to the economic development of Africa—1.4
million Africans died from HIV and AIDS (UNAIDS,
2008). Africa is among the areas with the largest of the
global percentage of People Living with HIV and AIDS
(between 15-49 vyears) with low (22%) modern
contraception use (WHO, 2008; Population Reference
Bureau, 2008). In Sub-Saharan Africa, for example,
about 22.5 million people are living with HIV and AIDS
(NACP, 2011).

Despite all efforts, the overall use of condoms
remains low, and attempts at increasing condom use
among sexually active people is still a challenge.
Meekers et al. (2003), while describing the levels of
sexual risk behaviour and condom use among some
unmarried youth in Cameroon (N=1,956), disclosed that
a substantial segment of young men in particular did not
use condom consistently although they had high rates
of multiple sexual partners. Similarly, Ntata et al. (2009),
found that many first-year Malawian undergraduates
(N= 314) did not use condom consistently regardless of
their high level of HIV knowledge.

Some have argued that the reason why HIV
continues to pose a major challenge to men and women
is mainly because of some masculine constructs, key
among which are men’s refusal to use condom
(Baumeister et al.,, 2001) and their infidelity (Anarfi,
2006). Although increased resources are being
committed to the health sector but principal indicators
still show a worsening situation with a national average
of about 50% of the population with access to health
care (NACP, 2011).

Although, statistics offers some prospects for
Ghana-1.5% of PLW HIV and AIDS (NACP, 2011)
compared to other countries in the sub-region, there is
still much to be done. For instance, condom use in
Ghana has increased over the years (from 28 to 33.4
percent in women and from 44 to 52 percent in men),
with a high HIV awareness level (about 92% to 98%) but
condom use continues to be viewed as inferior (Fiaveh,
2011; NACP, 2011). Nearly 90 percent of infections in
Ghana occur within the age group of 15-49 years, with
58 percent of infected people being women and girls
(NACP, 2011). A significant number of young men
engage in risky sexual behaviors due to certain myths
and misconceptions (Biddlecom et al., 2007, WHO,
2010). The misconceptions are that condom use
reduces pleasure, condom use leads to loss of erection,
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sexual act with a condom is inferior, and condom use
implies sexual promiscuity (Adetunji & Meekers, 2001;
Maharaj, 2005; Tweedie & Witte 2000). The HIV rates
among members of the University of Ghana community
are unknown. However, since the majority of them are
youths, they belong to that section of the Ghanaian
population which is the vulnerability group (Fiaveh et al,
2011).

Evidence suggests that the consistent and
proper use of condoms could reduce the risk of being
infected with HIV (Bankole et al, 2009; WHO, 2004).
Since the youth are the most economically productive
segment of the population, who are being trained to
steer the country towards its growth and development,
illnesses and deaths in this age group (15-49 years)
constitute an immense economic burden, resulting in a
huge loss of productive years and investment in
education and training (Oti-Boateng, 2006). Therefore,
there is need to interrogate those factors which act as
barrier protection to HIV and AIDS among men.

II.  RESEARCH METHOD

This study was conducted in a West African
university population. The university had a student
population of 42,692, representing 58.78% male,
41.22% female, and a staff strength of about 5004,
representing 76.96% males and 23.04% females.
Studies have shown that there is increased sexual
promiscuity on this University population (Manuh et al.,
2007; Oti-Boateng, 2006; Tagoe & Aggor, 2009), with
low (13.7%) prevalence rate of condom use (Tagoe &
Aggor, 2009). More importantly, there is an increasing
strategy to use sexually active educated people as a
gateway to HIV prevention in West Africa (Anarfi, 2006;
Prince & Bernard, 1998).

The study design was a cross sectional survey.
We compared men who are sexually active
heterosexuals with their counterparts who have not ever
had sex. A mixed method of data collection was
employed. Thus, although the main approach to data
collection was the use of a structured questionnaire,
some follow up interviews were conducted.

a) Hecruitment and Procedures

Data presented in this article were drawn from a
cross-sectional study comprising survey research
conducted from August 2010 to February 2011 and in-
depth interviews conducted from February through April
2011.

As noted by Babbie (2005) and Frankel &
Wallen (2002), a small, but carefully chosen sample size
could be representative of a study population. Overall, a
2% sample of the total male population (for students
and staff) of the university was sampled. The sample
size computed was 579 but it was approximated to
600(see Table 1). In addition, 10 follow up interviews
were purposively conducted. Respondents were
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recruited based on the quantitative responses given, to
which we seek further clarifications for.

The sampling procedure adopted in this study
was a stratified random sampling technique. As noted
by Kumekpor (2002:149), stratified sampling helps to
carry out investigations of specific characteristics (such
as population size, residence, sex and beliefs) of
particular aspects of the population, while making a
general study of the different populations as a whole. To
this end, stratified sampling was used in recruiting
respondents from the population of students and staff.
The study conformed to the required ethical guidelines
(see Appendix 1) and informed consent was sought.

Table 7 : Male population and computed sample

Population (u) | Sample size
Students 25095 520
Staff 3851 80
Total 28946 600

b) Mode of Analysis and Main Variables

The variables examined were broadly
categorized as socio-demographic; Sexual behavior
and condom practice; and condom myths and
misconceptions. The socio-demographic  variables
included age, highest level of education, religion and
marital status (single, married, divorced or widowed).
Sexual behavior and condom practice was measured on
the basis of ever had sex, ever used condoms,
knowledge of condom use and condom brands.
Additionally, variables relating to myths and
misconceptions about condom use included: the use of
condom sex is inferior, sex with condoms reduce
pleasure, condom use means sexual promiscuity, and
the influence of condom myths and misconceptions on
first time use of condoms. The selection of this method
was informed by the ease of administration and eliciting
response, and the validity and reliability of the
instruments used.

Statistical analyses were done using the
guantitative Statistical Package for the Social Scientist
(SPSS version 16). An appropriate measure of centrality
(e.g. mean age) was computed and for the comparison
of variables, a chi square test (for religion, condom
myths and condom wuse) was computed with
significance level stated as ‘p value’. The confidence
level was 95% (p<0.05). The qualitative data were
analysed manually and are embedded in the results
section of the paper.

I11. RESULTS

a) Demographic Characteristics

About 80% of men had completed Senior High,
Vocational or Technical school education. This was
because large numbers of these students constituted
the undergraduate population on campus. The mean



age was 24.1 years with over 70% of respondents
between 19-24 years. The majority of the respondents
were undergraduates who were in their first and second
year. About 90% were Christians while nine of ten men
had never been married (Table 2).

Table 2 . Demographic characteristics (N=600)

Variable %
Age bracket

19 years or younger 13.2
20 - 24 years 61.5
25 - 29 years 14.5
30 years or older 10.8
Level of education

Middle/JHS' 1.7
SHSNoc/Tech? 84.2
Post SHS/Nursing/Poly® 3.2
University 11.0
Total 100
Religion

Christian 89.8
Islam 6.0
Others* 4.1
Marital status

Never married 90.3
Married/living together 9.0
Separated/widowed 0.6

1 Middle school and JHS refers fo Junior High School 2
Senior High School; Voc refers fo Vocational Training
and Tech refers to Technical training 3 Post Senior High
School,; Polytechnic 4 Tradlifional, no religion, efc.

b) Sexual behavior and condom practice

About 60 % of men reported that they had
experienced sex and a little over half (55.3%) knew
about condoms. Qut of the number of men who had
ever had sex, 73% had knowledge about how to use
condoms and 80% had used condoms. ‘Champion’
condom was the most popular brand of condom that
men knew (30%). Other brands of condoms men knew
were Aganzi, Rough Rider, Panther condom and Gold
circle (Table 3). The survey asserts that no significant
statistical association exists between religion and
condom use (Table 4)].

7able 3 Experience of sex and knowledge of condom

use (N=600)
Variable %
Have you ever had sex
No 41.0
Yes 59.0
Knowledge of condom use
No 25.5
Yes 73.4

Ever used condom

Yes 80.1
No 19.9
Condom brands'

Aganzi 3.3
Gold cycle 8.3
Rough rider 11.3
Don't Know 14.5
Panther 145
Champion 29.6
Other brands? 18.5

1 n=600 (n=360) 2 Bazooka, spicy love, Trojan, wet &
wila, erotic, VIP, efc.

Table 4 : Religion and condom use (N=600) ©

Variable | Ever used condom (%) | x2 (df) | p value
Religion Yes No

Christian | 254(91.4) 61(88.4)

Islam 13(4.7) 5(7.2) 2.164(4) | 0.706
Others' | 11(4.0) 3(4.3)

Total 278(100) 69(100)

1Tradlitional, no religion, etc. ~ some respondents had
never had sex and some never used condoms
*0<0.001 **p<0.05

¢) Condom Myths and Misconceptions

More than half (60.8%) of the men interviewed in
this study said that a correct use of the condom
guarantees safety from HIV. For those men who had
never had sex, a little over two-thirds were of the view
that condom use protects against HIV. Of the total
number of men who had ever had sex, 40% of them
perceived that condom use reduces pleasure/sensation.
Only a few men (of those who had ever had sex)
perceived that condom use reduces erection. About
43% of men who had never had sex could not guarantee
that the use of a condom reduces erection. Overall,
about 9% of men were of the view that erection is
psychological and nothing to do with condom use
(Table 5).

About one-fifth of men (of those who had ever
had sex) believed that having sexual intercourse using a
condom was inferior. To these men having sex with a
condom leads to the mistrust of a partner which does
not augur well for a good relationship. Other men also
claimed that having sex with the use of a condom is not
natural, and this goes against their religious
persuasions. From another view point, some men
believed that having sex using a condom is not inferior.
To them, ‘good sex’ depends on the brand of condom
that is used (Table 5).

Whereas some men (11.1%) were of the view
that condom use encourages sexual intercourse with

multiple sexual partners, about 62% of men (of those
who had ever had sex) were also of the view that using a
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condom for sex does not amount to sexual promiscuity.
To these men, people use condom for various reasons

key among which are due to the mistrust of a partner,
and for protection against HIV (Table 5).

Table 5 . Condom myths and misconceptions (%)

2012

June

Ever had sex | Never had | Total'
(n=360) sex (n=600)
(n=240)
Condom protects against HIV
Yes 69.4 44.2 60.8
No 28.3 40.4 34.0
Don't Know? 8 11.7 5.3
Missingness 1.4 3.8
REASONS (protects against HIV or not)
Condom is for prostitutes 6 27.5 3
Condom is not 100% safe 21.9 4 24.7
Depends on the brand 3 4 3
It's safe 32.5 19.2 30
No reason 26.4 27.9 27.6
Prevents direct blood/fluid contacts 16.1 9.2 13.7
Don't Know? 8 11.7 5.3
Missingness 1.4 3.8
Condom reduces pleasure/sensation
Yes 55.6 10.4 39.8
No 21.7 10.4 18.2
Don't Know? 18.3 71.7 42.0
Missingness 4.4 7.5
REASONS (reduce pleasure or not)
Depends on the brand of condom 3 4 4
It's Psychological (the mind) 8 8 9
No reason 30.8 6.2 22.3
Not an issue 9.4 5.0 8.1
Not natural (No body contact) 34.7 7.9 255
Tightens the penis /Causes early ejaculation 8 4 4
Don't Know? 18.3 71.7 421
Missingness 4.7 7.5
Condom reduces erection
Yes 14.7 1.7 10.0
No 60.6 19.6 46.5
Don't Know? 20.8 72.1 435
Missingness 3.9 6.7
REASONS (reduces erection or not)
Enhances prolonged erection 3.1 2.5 1.9
It's Psychological (the mind) 3.3 4 3.4
No connection between condom use and erection | 6.4 4.2 5.8
No reason 41.4 10.8 30.7
Not an issue 12.8 1.7 8.8
Not natural (No body contact) 6.1 1.2 4.4
Tightens the penis /Causes early ejaculation 2.2 4 1.6
Don't Know? 20.8 72.1 435
Missingness 3.9 6.7
Condom sex is inferior
Yes 27.8 7.1 20.7
No 46.1 17.1 36.6
Don't Know? 21.1 69.2 42.8
Missingness 5.0 6.7
REASONS (inferior sex or not)
Mistrust 1.7 1.1
To prevent STI/HIV 4.4 1.2 3.4
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Depends on the brand of condom 3 2
It's safe 3.6 2.9 35
No reason 34.7 10.4 26.5
Not an issue 10.8 5.4 9.2
Not natural® 18.3 3.8 13.3
Religious reasons 4 2
Don't Know? 211 69.2 428
Missingness 5.0 6.7

Condom use is sexual promiscuity (not faithful)

Yes 12.5 7.5 111
No 69.2 43.3 62.3
Don't Know? 13.6 425 26.6
Missingness 4.7 6.7

REASONS (promiscuity or not)

Encourages multiple sexual partnership 6.1 5.4 6.2
To prevent STI/HIV 21.9 11.7 18.8
It's safe 8.6 6.2 8.1
No reason 28.9 16.2 25.2
Not an issue 5.0 3.8 4.8
Religious reasons 3 2
To prevent unwanted pregnancies 10.8 7.9 10.2
Don't Know? 13.6 425 26.6
Missingness 4.7 6.2

1Percentages aajusted for missing values 2 Respondents never used condorry never had sex 3 No body contact ™

percentages not equal to 100%

Regarding myths about condom brands, the
'‘Champion’ and ‘Panther’ condoms were regarded by
men as inferior in sensation. Nonetheless, some used
them when necessary. According to a respondent, for
example,

Wu ye matsuo’ is ma emergency contraceptive if |
have no money for ma roughrider, cos I no wan lose
am [Without a condom, at least a champion
condom, the girl would refuse to have sex with mej.

ad) Influence of condom myths/misconceptions on
condom use
Table 6 measures the relationship between the
influence of condom myths and misconceptions on the

use of condoms among men who ever had sex. The
findings revealed that certain misconceptions about the
condom do not influence condom use among men.
Thus, men’s use of condoms was not influenced by the
myth that condom use amounts to sexual promiscuity.
Nonetheless, men’s condom use had a significant
association with the misconception that the use of
condoms is inferior sex, condom reduces pleasure, and
condom use reduces erection during sex (Table 6).

Table 6 . Condom myths/misconceptions and condom use (N = 600)1

Variable Ever use of condom %2 (df) p value
Condom protects against HIV Yes No

Yes 197(72.2) 41(59.4) 7.255(2) 027**
No 75(27.5) 26(37.7)

Don’t Know? 1(.4) 2(2.9)

Total 273(100) 69(100)

Condom reduces pleasure/sensation

Yes 161(61.2) 39(57.4) 19.815(2) .000*
No 70(26.6) 7(10.3)

Don’t Know? 32(12.2) 22(32.4)

Total 263(100) 68(100)

' A popular advert on the Ghanaian Television in the Akan Language
(one of the Kwa linguistic groups in Ghana) where the champion
condom is personified as a man of valor.
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Condom reduces erection

Yes 45(17) 8(11.6) 23.186(2) .000*
No 183(69.3) 34(49.3)

DK 36(13.6) 27(39.1)

Total 264(100) 69(100)

Condom sex is inferior sex

Yes 73(27.5) 25(39.1) 20.919(2) .000*
No 147(55.5) 16(25)

Don't Know? 45(17) 23(35.9)

Total 265(100) 64(100)

Condom use is sexual promiscuity

Yes 35(13.3) 8(11.9) 3.438(2) 179
No 197(74.6) 45(67.2)

Don't Know? 32(12.1) 14(20.9)

Total 264(100) 67(100)

1 computed for respondents who had ever had sex 2 Respondents never used condom

*n<0.001 **p<0.05

Our follow-up interviews corroborate data
gathered from the survey regarding the influence of
condom myths and misconceptions on the use of a
condom.

According to a respondent,

Me and my partner use the pill more because it
keeps the babies away and keeps our sensation
alive (student, 24).

Another stated,

the condoms that are given out for free are not
quality condoms. ‘Flease fell those sharing them to
give out roughrider and we will use them’ (student,
18).

Others think the condom tightens their penis
which eventually leads to loss of erection. For example,
a respondent claimed that

Condom produces unpleasant scent and peeves
my penis; this is why | don't like it (man, 24).

Jokingly, some said,

‘All die be die’ [with a laugh]. Wu nnim se Berma na
tuo tua esini bu? [don't you know that a man must
be fearless and a risk taker?—student, 25

IV. DiscussioN AND CONCLUSION

This study investigated the influence of condom
myths and misconceptions as a barrier protection to HIV
transmission in a West African University population.
This study argues that no significant association exists
between religion and men’s use of a condom,
particularly for those men who have ever had sexual
intercourse (Fiaveh, 2011). Thus, a man may use a
condom or not regardless of his religious persuasion.

While this study corroborates other studies (e.g.
GDHS, 2008; NACP, 2011) regarding the high

© 2012 Global Journals Inc. (US)

knowledge of condom use in Ghana, we also found that
the majority of the men, that is, almost one-third thought
that condom use does not guarantee protection against
HIV-most of them had never had sex. Perhaps, the

perception that condom use does not give protection
against HIV may appear to have influenced some men’s
choice for abstinence since they could not guarantee
their trust of a partner. However, it is also possible that
upon meeting a partner they consider as trustworthy,
they are likely not to use condom during sex.

Although the majority of men had knowledge of
HIV prevention through condom use, this was partly due
to their educational level. The majority of respondents
had attained at least a vocational or a secondary school
education and was pursuing or had already attained a
university education. Therefore, it is expected that
people with this level of knowledge would be better
informed about their health and diseases compared to
those with little or no formal education (Assimeng, 2006;
Okyerefo, 2005, emphasis added).

Misinformation about condom use is also
widespread among men and the belief that sex with a
condom is inferior sex is also common among men,
particularly, in this study. Sexual pleasure, therefore, is a
significant aspect of masculine identities (Awusabo-
Asare et al., 1999; Campbell, 1997; Fiaveh, 2011; Szabo
& Short, 2000). This corroborates research that states
that men think about pleasure first before thinking about
their health (Campbell, 1997; Awusabo-Asare et al.,
1999).

More importantly, the condom is also viewed
among some men as the last resort to have sexual
intercourse. Thus, depending on its availability, safe sex
could be initiated by a man or not. It is this that makes
condom brands a very significant aspect of unsafe sex.
For instance, some condoms are perceived as more
pleasurable to use. In this study, for example, while the



‘Champion’ condom was the most popular brand of
condom that men knew, it was not the most widely used
brand of condom among them.

Although the majority of men (who have ever
had sexual intercourse) know that condom use protects
against HIV, a significant number of them think that
having sex with the use of a condom is inferior because
it reduces sexual pleasure. However, it is good to note
that some men acknowledge that their sexual partners
would refuse to have sex with them if they [men] refuse
to use a condom. This means that men would prefer to
use a condom regardless of the brand in order not to
have their partners refuse them sex. Findings from this
study, therefore, do not support the view that men would
resort to violence if their partners refuse them sex for
lack of condom (Boafo, 2011:15).

In conclusion, knowledge generated in this
study suggests that sexually active men should not only
know about condoms, but also correct the sort of
misconceptions they hold about its use. It is evident that
the belief in myths about condom use influence action
(i.e. abstinence or condom use/nonuse). This calls for
an understanding of the worldview of people particularly
on the use of condoms (Assimeng, 2006, emphasis
added).

Encouraging condom use should be a major
focus for HIV/STI prevention in West Africa. Therefore, all
stakeholders (including governments, and civil society
organizations) should contribute towards the expansion
of protective behaviour among men and women through
condom promotion as condom manufacturers strive to
improve upon condom  ‘pleasurability’?.  Health
practitioners should also give out pleasurable condoms
as a form of campaign strategy. This could help change
the way the condom is perceived mainly as a birth
control method rather than a barrier protection to
disease prevention. To this end, there is the need
empower men and women through education on the
need to be health conscious in order to insist on the use
of condom with a partner they perceive as not
trustworthy.
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Genotype-Environmental (G X E) Interaction for
Body Weights for Kuchi/ Chicken Ecotype of
Tanzania Reared Under Intensive and Extensive
Management

J. Lwelamira

Abstract - This study was carried out with the aim of
determining magnitude of G x E interaction for body weights
for Kuchi chicken ecotype of Tanzania reared under intensive
(on-station) and extensive (free-range) management systems.
Body weight was assessed at 8 (Bwt8), 12(Bwt12), 16(Bwt16),
and 20(Bwt20) weeks of age. Results for this study indicated
average performance in all body weight measurements was
significantly higher under intensive management compared to
extensive management (P< 0.001), signifying two diverse
environment and hence possibility for G x E interaction. Based
on magnitude of genetic correlation for the same ftrait
measured in two environments (75 ) G x E interaction for all
body weight measurements were found to be substantial (i.e.
biologically important). Value for 7y was 0.745, 0.757, 0.752
and 0.753 for Bwi8, Bwt12, Bwt16 and Bwt20, respectively.
Since breeding program for improving performance of the
ecotype would be more feasible under intensive management
and hence more likely to take place under such environment,
based on results of this study, if such breeding program is to
be implemented, sensitization of smallholder farmers
(beneficiaries of the breeding program) to shift from their
current system of management (extensive management) to at
least semi- intensive system of management is recommended
for minimizing the effect of G x E interaction.

Keywords Breed, environment, Jocal chickens,
performance.

[.  INTRODUCTION

ndigenous (local) chickens account for majority of

chicken population in developing world including

Tanzania. These chickens are mostly kept under
extensive management in rural areas. Studies have
shown at least 80% of rural households of Sub- Saharan
Africa keep local chickens (Aini, 1990; Msoffe, 20083;
llango et al, 2005; Dana et al, 2011). Although the
sector have been contributing substantially to household
income and nutrition for majority of poor rural
communities (Pedersen, 2002; Aganga etal, 2003;
Muchadeyi et a/, 2005; 2007; Alabi et al, 2006),
however, its expansion has been limited by low
productivity. Poor management practices, high
prevalence of diseases and low genetic potential of the
stock have been the main factors associated with low
productivity of the sector (Pedersen, 2002; Magwisha et
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al, 2002; Rosa dos Anjos, 2005; Lwelamira, 2007).
Therefore, among others, for improving performance of
local chickens and hence improved productivity of the
sector, interventions to improve their genetic potential
through appropriate breeding programs are inevitable.
Breeding programs involving selection within local
chicken stocks have been suggested as the best way of
improving their genetic potential. This approach would
offset some weaknesses encountered in other genetic
improvement approaches (i.e. crossbreeding with exotic
chickens). Some of these weaknesses include reduced
broodiness and survival rate (Tadelle et a/, 2000; Udo et
al. 2001; Dana, 2011). Furthermore, selection within
local chicken stocks would also enhance conservation
of indigenous genetic resources, a current global move
(Kosgey, 2004; Msoffe, 2003, Lwelamira, 2007; Dana,
2011). Successful selective breeding program requires
sufficiently large population, pedigree recording,
accurate measurement of individual performance and
the capacity to minimize environmental variation
(Besbes, 2009). These conditions can hardly be met
under smallholder farmers’ conditions in tropics.
Accurate record keeping by smallholder farmers in
tropics have proven to be difficult due to involvement of
smallholder farmers in many farm activities and hence
less time for recording, and complexity of recording
process (Kiwuwa, 1992; Jaitner et a/, 2001; Wollny et
al, 2002; Lwelamira, 2007). Therefore, selective
breeding program for improving genetic potential of
local chickens is more likely to take place under central
breeding station (Intensive management). However,
since management under station would definitely be
different from extensive management (under smallholder
farmers conditions i.e. on-farm) where improved genetic
stock is going to perform, this may result into Genotype
by Environment Interaction (G x E). Magnitude of G x E
need to be quantified (known) to determine whether it
would have a significant effect on the performance of
the birds and hence its biological importance. This is
the birds and hence its biological importance. This is
through estimation of genetic correlation between the

same trait measured in two environments (Falconer,
1952; Robertson, 1959; Sorensen, 1977; Falconer and
Mckay, 1996; Calus et a/, 2002; Mulder and Bijma,
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2005; Nauta, 2009). Knowing the magnitude of G x E
problem under particular situation would help in
determining whether strategies to reduce the problem
are necessary. Results from random samples of mature
birds from rural areas of Tanzania done in previous
studies (Lawrence, 1998) as well as growth studies
under both extensive and intensive management for
some Tanzania local chickens (Msoffe, 2003; Lwelamira
et al, 2008; 2009) indicated Kuchi to be superior to
other ecotypes in terms of body weight and growth rate
hence good starting material for developing meat
chickens for production under extensive management.
Therefore, in this regard, this study aimed at determining
the magnitude of G x E interaction for Kuchi chicken
ecotype of Tanzania kept under both intensive (station)
and extensive/on- farm management (i.e. under
smallholder farmers conditions). This would help in
determining whether strategies to reduce the problem of

G x E interaction are required during genetic
improvement of Kuchi chicken ecotype through
selection.

[I.  MATERIALS AND METHODS

a) Study site and experimental materials

This study was carried out at Sokoine University
of Agriculture (SUA) poultry research unit, Morogoro,
Tanzania and two nearby villages (i.e. Kauzeni and
Mgambazi'). The place is located at an altitude of about
525m, above sea level. The relative humidity at the
location is about 81%, while the monthly mean and
maximum temperatures are 18.7 and 30.1° C,
respectively. The area has annual mean rainfall of
846mm. Experimental chicks were derived from
parental stock for Kuchi chicken ecotype obtained from
drier parts of North West Tanzania.

b) Mating, hatching and managernent of experimental
materials on-station

Twenty four (24) cocks were mated to 175 hens
with number of hens per cock ranging from 5 to 8 with
average of 7. (All birds were wing tagged for
identification/ for keeping pedigree). Before mating,
hens were rested without a cock for a period of three
weeks in order to ensure that upon mating, a
known/planned cock has fertilized the eggs. Mating was
done repeatedly after every one week with mating and
egg collection period lasting for three days and one
week, respectively in each cycle. After every mating,
transferring of hens to individual battery cages was done
with the purpose of identifying and marking the eggs
from each hen before incubation in order to keep track
on pedigree. A total of 645 chicks were produced in
eleven hatches. Upon hatching, not all hens possessed
chicks, therefore the chicks above were the progeny of
163 hens. Hatched chicks were wing tagged and
housed in floor pens up to 12 weeks of age. Thereafter
they were transferred to individual cages. Birds were fed

© 2012 Global Journals Inc. (US)

a starter ration (20% CP and 2800 Kcal ME/kg) from day
old to 8th week of age, growers ration (16% CP and
2750 Kcal ME/kg) from 9th to 16th week of age, and
layers ration (17%CP and 2700 Kcal ME/kg) from 17th
week of the age to the rest of the period. Parent stock
was also fed the same layers ration. Water was supplied
on ad libitum basis. Birds were also vaccinated routinely
against Gumboro and Newcastle disease (ND).

c) Mating, hatching and management of experimental
materials on-farm

After the end of mating and hatching period in
on-station experiment, the parent stock (with birds still
with their wing tags for identification) was taken to the
field for on-farm experiment. A total of 146 hens and 22
cocks for Kuchi chicken ecotype were supplied to 68
farmers, that is, 30 and 38 farmers from Mgambazi and
Kauzeni villages, respectively. Each farmer was given 2
to 3 hens. Criteria for the choice of the farmers were
based on the willingness of a farmers to participate in
construction of a chicken house, which could
accommodate at least 3 adult Kuchi birds on individual
compartments, and to participate in a training (a three
day training) on how experimental birds should be
managed and willing to adopt that management system.
The building materials for construction of chicken
houses were supplied by the Enhancement of Health
and Productivity of Smallholder Livestock in East Africa
(PHSL) project. A farmer only contributed a space for
building a chicken house around his/her homestead and
labour.

Parent stock kept at Sokoine University of
Agriculture, Poutry Research Unit, was vaccinated
against ND and Gumboro two weeks and one week,
respectively before being taken to the field. Furthermore,
while in poultry research unit at the University waiting to
be taken to the field, hens were kept separately from
cocks for a period of three weeks to avoid mating before
experiment (To avoid fertilization of egg by unplanned
cock during on-farm experiment). Initially each farmer
was supplied with two hens for Kuchi chicken ecotype,
however due to fertility problems some farmers (few)
were given up to 3 hens. Upon arrival to the field, hens
were placed in individual compartments and each hen

was mated to a specific cock while in individual
compartments (that is, hens were not allowed to go out

to mate with other unplanned cocks). Three to four
nearby farmers were supplied with one cock for the
ecotype and these farmers were sharing the cock for
mating their hens. Each farmer was staying with a
breeding cock for 3 to 4 days and passes it on to
another farmer. Furthermore, hens were also let to lay,
incubate and hatch their eggs while in individual
compartments. Confinement of hens in individual
compartments during mating up to hatching was done
to avoid mix-up of cocks. This was done with the help of
field supervisors (two field supervisors per village).



Tasks of field supervisors were recording, medication,
vaccination, tagging of birds, that is, newly hatched
chicks and ensuring that birds are managed by farmers
according the protocol of the experiment. During
mating, incubation and hatching periods, birds were
supplied with water and layers ration (17% CP and 2700
Kcal ME/kg) on ad /ibifurm basis. At this period parent
stocks were also given antihelmintics (Kukuzole®) and
broad spectrum antibiotics (O7TC-p/us®) regularly
(prophylactic treatments) according to manufacturer
instructions, and their bodies/houses were dusted with
pesticides (Dudu-dust®) to control external parasites.
Feeds and medications were supplied by the project. A
total of 554 chicks were hatched. Hatching was done in
a period extending from Mid- April, 2005 to Early
August, 2005. After hatching chicks were tagged and
hens continued to stay in confinement with their chicks
for a period of ten days. While in confinement birds were
fed chick starter ration (20% CP and 2800 Kcal ME/kg).
The purpose of confining chicks in the early days of their
lives was to minimize mortalities due to predation. After
the end of confinement period birds were freed and
chicks left to move out (scavenging) with their mothers.
At this stage birds were depending entirely on
scavenging feed. Due to fertility problems, not all hens
supplied to farmers possessed chicks. Therefore the
above chicks were progeny of 101 hens. The
vaccination regimes for chicks were as in the on-
station.

a) Traits studied

Body weights measured in grams were
recorded on all individuals at 8, 12, 16 and 20 weeks of
age (i.e. Bwt8, Bwt12, Bwt16, and Bwt20, respectively).
However, due to mortalities, about 596, 593, 586 and
580 chicks on-station ; and 404, 392, 382 and 373
chicks on- farm were available for weighing at 8, 12, 16
and 20 weeks of age respectively.

e) Statistical analysis

i. Descriptive statistics
Descriptive statistics were generated using the
SAS (2000) General Linear Models (GLM) procedure.

ii. Estimation of genetic correlation between the
same tralt measured in two environments
Genetic correlation for the same trait measured
in two environments was estimated using equation 1
proposed by Robertson (1959) as applied by Serensen
(1977).
Oy

— O42
+ 04 Ox2 -(1_@)

2 |
b Equation 1
Where, O SxE = Sire by environment interaction

component of variance;

2
o SxE

O 51 = square root of additive genetic variation in
environment 1;

O p» = square root of additive genetic variation in
environment 2;
rg = genetic correlation between the same trait

measured in two environments.

The interaction component of variance was
estimated using MIXED procedure of SAS (2000) using
statistical model 1. (The same model was also used to
test the fixed effect of sex and environment). Additive
genetic variances in respective environments were
estimated based on sire components of variances as
per Falconer and Mckay (1996). MIXED procedures of
SAS (2000) were also used to estimate sire components
of variances using statistical model 2. Only sires (cocks)
(about 22 sires) with chicks both on- station and on-farm
were involved in this analysis. Before analyses data were
adjusted for significant effect of other fixed factors such
as hatch (on-station environment), hatching month and
farm (on-farm environment) using GLM procedures of
SAS (2000).

YijkI: p+Ci+Ej+Sk+(ES)jk+eijk|... Model 1
Where:
Yija = record of I individual from i" sex, j"

environment, and k" sire;
u = overall mean;
C; = fixed effect of i" sex;

E; = fixed effect of j"™ environment;
S, = random effect of k™ sire, NID (0,02 );

(ES)x = random interaction effect of sire and
environment;

Sijki random effect peculiar to each individual
distributed as NID0, &, ).

Yijk:u+Ci+S,-+ei,-k Model 2

Where:

Y = record of k™ individual from i" sex and j™ sire;
u = overall mean;

C; = fixed effect of i sex;

S; = random effect of j" sire, NID (0,62 ),

ejx= random effect peculiar to each individual

distributed as N/D(©0, 6, ).

[1I.  RESULTS AND DISCUSSION

a) Body weights for the ecotype under intensive and
extensive management

Results from Table 1 indicate average body
weights under intensive management were higher than
those under extensive management, implying higher
growth rate under intensive management compared to
extensive management. Body weights under extensive
management were around 70% of the correspondent

body weights under intensive management. These
differences in performance between the two

environments were statistically significant (P< 0.0001)
(Table 2). Relatively lower average weight under
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extensive management, a system used by majority of
smallholder farmers in tropics (Aini, 1990; Msoffe, 2003;
Muchadeyi et al,, 2005; Lwelamira, 2007), reflects sub-
optimal conditions to support production under such
system. Studies elsewhere in tropics have indicated
nutrient deficiency and prevalence of diseases under
extensive (free range) system of management to be
high, a condition which contribute heavily to poor
performance of chickens under such system (Magwisha
et al, 2002; Herning et a/, 2003; Otim, 2005; Rosa dos
Anjos, 2005; Goromela ef al, 2006). Significant

differences in these two environments on the
performance of the ecotype can lead to G X E
interaction (Tolon and Yalcin, 1997; Serensen, 1999;
Maniatis and Pollot, 2002; N'dri et al., 2007). However,
magnitudes of G x E interaction in the studied traits
need to be quantified to determine its importance
(Falconer, 1952; Robertson, 1959; Sorensen, 1977,
Calus et al, 2002; Mulder and Bijma, 2005; Nauta,
2009; Ibi et al, 2005; Nauta, 2009) and hence
implication for breeding schemes for this ecotype.

Table 7: Lsmeans for body weights under intensive and extensive management

Sex Trait Intensive management Extensive management
N Lsmeans (s.e) N Lsmeans (s.e)

M Bwt8 (g) 279 541 (3.2) 201 375(3.9)
Bwt12 (g) 278 1026 (5.8) 195 739 (7.4)

Bwt16 (g) 274 1449 (6.1) 190 1024 (9.4)

Bwt20 (g) 270 1706 (6.9) 186 1240 (10.2)
F Bwt8 (g) 317 438 (2.5) 203 320 (3.5)
Bwt12 (g) 315 883 (5.6) 197 632 (7.2)
Bwt16 (g) 312 1339 (5.9) 192 925 (8.3)

Bwt20 (q) 310 1587 (6.2) 187 1135 (9.6)

Lsmeans= Least square means, s.e = standard error; M and F = Males and females, respectively, Bwi8, Bwt12,
Bwt16, and Bwi20= Body weight at 8, 12, 16, and 20 weeks of age, respectively.

Table 2: Type 3 Tests of fixed effects for body weights

Trait Effect DF F value P- value
Bwit8 Environment 1 257 < 0.0001
Sex 1 337 < 0.0001
Bwt12 Environment 1 599 < 0.0001
Sex 1 410 < 0.0001
Bwt16 Environment 1 630 < 0.0001
Sex 1 282 < 0.0001
Bwt20 Environment 1 710 < 0.0001
Sex 1 290 < 0.0001

Bwi8, Bwt12, Bwit16, and Bwi20= Body weight at 8, 12, 16, and 20 weeks of age, respectively

b) Genetic correlation between the same Irait
measured in two environments

To quantify Genotype- Environment (G x E)
Interactions for studied traits in order to determine
whether they are biologically important or not (Falconer,
1952; Robertson, 1959; Falconer and Mckay, 1996 ;
Calus et al, 2002; Sorensen, 1977, Mulder and Bijma,
2005), genetic correlation of the same trait measured in
two environments (Intensive vs extensive management)
were estimated for all body weight measurements under

study. Results are presented in Table 3. Results indicate
genetic correlation for the same trait measured under

intensive and extensive management (i.e. on-station vs
on-farm) varied from 0.745 to 0.757. According to
Robertson (1959), Falconer (1952) and Mulder and
Bijma (2005) classifications, in which a value of genetic
correlation equal to or above 0.80 (i.e = 0.80) is
considered to have no substantial/biologically important
G x E interactions, genetic correlations obtained in this
study indicate substantial G x E interactions for all body

© 2012 Global Journals Inc. (US)

weight measurements. Significant G x E interactions for
body weights were also reported by several authors in
broilers. Sgrensen (1977) reported a genetic correlation
for body weight at 5 weeks of age for broilers under high
and low protein diets to be 0.33. Similarly, in an
experiment by Pakdel (2004) studying the effect of cold
stress on Ascites (a disease associated with high
growth rates in broilers) in broilers reported a genetic
correlation between body weight at 6 weeks of age for
broilers measured under normal and cold stress to be
0.56. Substantial G x E interaction were also reported for
egg production and related traits by Mukherjee (1980) in
egg type chickens evaluated in Berlin, Germany
(Temperate climate) and Kuala Lumpur, Malaysia
(Tropical environment) with genetic correlations between
the same trait in the two environments ranged from 0.41
to 0.64. The existence of significant G x E interaction for
the same trait measured in two environments indicates
that different sets of genes and involved in the
expression of the traits in the two environments



(Sgrensen, 1977; Hohenboken, 1985; Togashi et al,
2001; Lin and Togashi, 2002; Mulder and Bijma, 2005;
Charo-Karisa, 2006). Hence improvement obtained in
one environment would not be fully realized in another
environment where G x E interaction is significant.

Majority of poultry farmers in the country are
smallholder farmers rearing their chickens under
extensive management (Msoffe, 2003; Lwelamira, 2007).
Since G x E interactions for body weights for Kuchi
chicken ecotype obtained in this study were substantial,
this suggest that selection for improving performance of
Kuchi chicken ecotype for use by farmers should be
carried out under extensive management to counteract
effect of G x E (Sorensen, 1999; Mulder and Bijma,
2005; Charo- Karisa, 2006; Lwelamira, 2007; Nauta,
2009). However, such breeding program can be
expensive and difficult to implement as it would require
close supervision in recording and mating processes.
The need for large pedigreed population together with
the need to minimize environmental variations if
selective breeding program is to be implemented
(Besbes, 2009), conditions which can hardly be met
under smallholder farmers’ conditions in tropics are
another obstacles for implementing such programs
under extensive/ smallholder farmers’ condition.
Farmers under smallholder conditions are usually
occupied with many tasks/activities and hence accurate
record keeping under such conditions has proven to be
difficult due to lack of time by smallholder farmers. Other
factors include ignorance and complexity of recording
process (Kiwuwa, 1992; Jaitner et a/, 2001; Wollny et
al, 2002; Kosgey, 2004; Lwelamira, 2007). Therefore,
alternatively, selection for improving performance of
Kuchi chicken ecotype can be carried out under
intensive management (Central Breeding Station) and
distribute selected stock to farmers (Two- tier breeding
scheme with closed nucleus). However, farmers would
be required to change their current system of
management and practice at least semi- intensive
system of management to minimize environmental
differences and hence minimizing G x E interactions
(Sorensen, 1999; Lwelamira, 2007).

Table 3 : Genetic correlations among body weights
measured in two environments (i.e. on-station and on-
farm management)

Trait 2 2
O a 0 4 4
g
Bwt8 2524 2312 0.745
Bwt12 4341 4275 0.757
Bwt16 4956 5570 0.752
Bwt20 5005 5840 0.753
O 241 = Additive genetic variance under

intensive management (on- station); 0?4 = Additive
genetic variance under extensive management (on-
farm); ¥g = Genetic correlation for the same trait

measured in the two environment; Bwt8, Bwt12, Bwt16,
and Bwt20 = Body weight at 8, 12, 16, and 20 weeks of
age, respectively.

IV.  CONCLUSION AND RECCOMENDATIONS

Results for this study indicated substantial G x E
interactions for all body weight measurements for Kuchi
chicken ecotype for two environments under study (on-
station and on-farm). Since breeding program for
improving performance of the ecotype would be more
feasible under on-station (intensive management) and
hence more likely to take place on-station, therefore, if
such breeding program is to be implemented,
sensitization of smallholder farmers (beneficiaries of the
breeding program) to shift from their current system of
management (extensive management) to at least semi
intensive system of management would be inevitable as
this would minimize the effect of G x E interaction.
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PROCESS OF SUBMISSION OF RESEARCH PAPER

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

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

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

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

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

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

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

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

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e  Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

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

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

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

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

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

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

e  First Character must be three lines Drop capped.

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

e Line Spacing of 1 pt

e large Images must be in One Column

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

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

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

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

1. GENERAL

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

Scope

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

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

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

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

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

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

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

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

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

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

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

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

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,

you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

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

4. MANUSCRIPT’S CATEGORY

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

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

5. STRUCTURE AND FORMAT OF MANUSCRIPT

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

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

(a)Title should be relevant and commensurate with the theme of the paper.

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

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

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

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

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

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

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

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

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

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

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

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

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

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

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

Key Words

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

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

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

research paper are very helpful guideline of research paper.

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

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

e One should avoid outdated words.

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

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.

Acknowledgements: Please make these as concise as possible.

References

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

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

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

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

Tables, Figures and Figure Legends

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

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

Preparation of Electronic Figures for Publication

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

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

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

6. AFTER ACCEPTANCE

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

6.1 Proof Corrections

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

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

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

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

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

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

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

6.3 Author Services

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

6.4 Author Material Archive Policy

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

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook



the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

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

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

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

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

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.

7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose
quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

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

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

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

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.

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

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

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

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.
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16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

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

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

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

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

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

records.

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

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

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

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

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

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

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

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

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

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

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

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

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

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

Final Points:

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

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.

Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

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

To make a paper clear

- Adhere to recommended page limits

Mistakes to evade

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

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

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

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

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

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

Title Page:

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

Abstract:

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

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

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

Reason of the study - theory, overall issue, purpose
Fundamental goal
To the point depiction of the research

Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported
®  Significant conclusions or questions that track from the research(es)

Approach:

Single section, and succinct

As a outline of job done, it is always written in past tense

A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
Center on shortening results - bound background information to a verdict or two, if completely necessary
What you account in an conceptual must be regular with what you reported in the manuscript

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

Introduction:

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

Explain the value (significance) of the study

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

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

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

Approach:

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

e  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.

®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.
Shape the theory/purpose specifically - do not take a broad view.
As always, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

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

Materials:

Explain materials individually only if the study is so complex that it saves liberty this way.

Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
Do not take in frequently found.

If use of a definite type of tools.

Materials may be reported in a part section or else they may be recognized along with your measures.

Methods:

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

Describe the method entirely

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

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

If well known procedures were used, account the procedure by name, possibly with reference, and that's all.

Approach:

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

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

What to keep away from

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

Results:

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

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated
in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.

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

appropriate.
e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from
® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
® Not at all, take in raw data or intermediate calculations in a research manuscript.
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® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.
®  Never confuse figures with tables - there is a difference.
Approach
® Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
®  Put figures and tables, appropriately numbered, in order at the end of the report
e If you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables
e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts
e Despite of position, each figure must be numbered one after the other and complete with subtitle
® |n spite of position, each table must be titled, numbered one after the other and complete with heading
e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

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

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

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

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

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

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

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

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

e When you refer to information, differentiate data generated by your own studies from available information
e Submit to work done by specific persons (including you) in past tense.

®  Submit to generally acknowledged facts and main beliefs in present tense.

ADMINISTRATION RULES LISTED BEFORE
SUBMITTING YOUR RESEARCH PAPER TO GLOBAL JOURNALS INC. (US)

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

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get
rejected.
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The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

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

Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)

To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

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

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

Abstract

Introduction

Methods
Procedures

Discussion

References

XIX

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

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

paragraph, reference cited

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

organized subheads

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

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

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

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

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

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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