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For years, scientific medical conferences have been the 
pillar of academic culture development worldwide. In 
Pakistan as well medical conferences no doubt have 
become the mainstay of universities, professional 
institutions, professional associations, and government 
statutory bodies of higher learning.  In the past decade 
we have seen a dramatic shift in how Conference is 
positioned within institutions. This may be attributed to 
the Higher Education Commission(HEC) Pakistan1 

which places strong value to conferences and supports 
institutions, in particular young researchers to share 
their results and eventually publish those studies in peer-
reviewed journals.Moreover, HEC ranks universities 
higher on organizing conferences for Pakistani scientists 
as well as inviting research scholars of international 
repute.2

There is no disagreement on conference purpose; 
however, several concerns have been expressed on 
copyright issue related to abstracts, conference presen-
tations,particularly presenters who focus on limited data 
presentations which become source of publicity by the 
media.3Technological advancement beyond doubt has 
raised copyright issues particularly when organizers or 
presenters post presentations on websites for free access.3 

Also with the increased use  of power point, researchers 
have become more focused on preparing slick 
presentations, which at times fail to differentiate between 
cited work and original researcher data and 
conclusion.4Realizing the menace of technology, 
plagiarism software has now been used by universities 
and journals to check the authenticity of scientific thesis 
and articles.5,6In Pakistan, the Association for Excellence 
in Medical Education(AEME)7in its call for abstracts 
reinforces the criteria of institutional /ethical review 
board approval of local institutions that  researchers’ 
represent.8This is an example of how conference 
organizers can approach the issue of copyright. 
The benefits of conferences should not be overwhelmed 
by copyright issue. Conferences have several other 
benefits. For example, young researchers find 
conferences as a source for networking, interaction with 
national and international experts, while the organizers 
gain recognition, fame, tax free benefits and not the
least additional source of income.3There is no harm in

such benefits as long as the academic culture of scientific 
conferences continues to provide a platform for budding 
researchers. 
In Pakistan,in the past decade increasing number of 
conferences were held on wide ranging specialized 
medical issues.  Despite being a new field of science, 
in 2015 alone, two separate international conferences 
were held on Health Professions Education (HPE) or 
medical education; one was organized by AEME in 
Islamabad8 and within a span of eight months second 
conference was hosted by the University of Health 
Sciences in Lahore.9In both conferences, the format was 
dominated by keynote speakers presentations and parallel 
sessions of presenters ‘studies on different themes in 
education.  Obviously, these conferences reflect greater 
interest of Pakistani educators’ in recent developments 
with an impact on future health professions education. 
But then in such circumstances many educators are 
compelled to make choice of one conference due to high 
cost of conference participation expense10 and secondly, 
researchers may not have any new studies for submission 
for the second conference due to limited studies 
undertaken. Then the stake is high of several papers get 
repeated if more than one conference are held one within 
a span of few months. What is suggested is more colla-
boration among different organizers who should consider 
innovative strategies that will make room for researchers 
to participate through online. 
Despite the challenges for adopting technology in 
conferences, this is an exciting time for incorporating 
technology as it opens the doors for great innovation 
and overall structure of future conferences.  It is evident 
that virtual conference and mobile applications will 
continue to push conference organizers to re-examine 
their existing conference models.10 Ultimately what we 
must stay focused on is that this is about promoting 
academic culture and networking; it is about providing 
researchers venues to share and accept criticism on their 
studies.  This will have an impact on changing mental 
model and helping researchers challenge existing ideas 
and expand their views of the disciplines and the world. 
The protocols for presentations and publication will 
support researchers and institution goals.Thus Pakistani 
researchers as well will benefit from change of the 
traditional conference model.
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INTRODUCTION:
Breast cancer is a tumor originating from breast tissue, 
most commonly from the inner lining of milk ducts or 
the lobules supplying ducts with milk. Breast cancer is 
differentiated into different types on basis of staging, 
genetic makeup and aggressiveness. However the exact 
causative agents remain unknown yet primary risk 
factors identified are sex, age, genetics, lack of child 
bearing, breast feeding, higher hormonal levels and 
individual lifestyle.1Carcinoma of the breast is the 
commonest malignancy in females all over the world 
and second leading cause of death due to cancer among 
females. In Pakistan, it is more common at a young age 
contrary to the west where it is more common after 60 
years.2All women regardless of their racial or ethnic 
origin or heritage are at risk of developing breast cancer. 
Approximately one in every nine Pakistani women is 
likely to suffer from breast cancer. This is one of the 
highest incidence rates in Asia. Pakistani women show 
an incidence rate of 50/100,000 and in the neighboring 
country India, with similar socio-cultural background 
the incidence rate is 19/100,000.3 A pattern of rapid 
premenopausal increase in breast cancer is also seen in 
Pakistan, but breast cancer risk plateaus after the age

of 45 years.4The most pragmatic solution to early 
detection lies in breast cancer education of women. 

METHODOLOGY:
Using the keywords, breast cancer, risk factor, incidence 
and Pakistan on search engines google scholar and 
PakMedinet.com from 2005-2015, a total of 30 studies 
were found related to breast cancer incidence in Pakistan. 
Refining the search by using phrases breast cancer 
epidemiology and incidence of breast cancer in Pakistan 
curtailed the available number of articles to seven that 
is 2005(0),2006(2),2007(1),2008(1),2009(0),2010(0)
,2011(0),2012(0),2013(2),2014(1) and 2015(1).

LITERATURE REVIEW:
GLOBOCAN is a comprehensive cancer surveillance 
database managed by the International Association of 
Cancer Registries (IARC), whose aim is to calculate 
incidence and cancer mortality worldwide and prevalence 
from major type of cancers for 184 countries of the 
world.5According to this worldwide project GLOBO-
CAN 2012 study, since 2008 breast cancer incidence 
has increased by more than 20%, while mortality has 
increased by 14%. Generally, trends show that in 
developing countries going through rapid societal and 
economic changes, the shift towards lifestyles typical 
of industrialized countries is leading to rising burden of 
cancers associated with reproductive, dietary, and 
hormonal risk factors. Incidence has been increasing in 
most regions of the world, but there are huge inequalities 
between rich and poor countries. Incidence rates remain 
highest in more developed regions, but mortality is 
relatively much higher in less developed countries due 
to a lack of early detection and access to treatment 
facilities. For example, in Western Europe, breast cancer 
incidence has reached more than 90 new cases per 100 
000 women annually, compared with 30 per 100 000 in 
eastern Africa. IARC WHO has estimated incidence, 
mortality and prevalence of breast cancer worldwide in 
the year 2012 (Table 1).
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This study was undertaken thinking that nurses are the 
main component for disseminating breast cancer 
information to the women.10 They identified whether 
selected factors among nurses were associated with their 
knowledge of breast cancer risk factors, so that relevant 
measures to improve knowledge of nurses could be 
implemented. It was found that thirty five percent of 

nurses had good knowledge of risk factors. Graduates 
from private nursing schools, nurses who had cared for 
breast cancer patients, those having received a breast 
examination themselves or those who ever examined a 
patient's breast had good knowledge in comparison to 
others. Since only about one-third of the nurses had 
good knowledge about risk factors, they deducted that
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Table: 1 
Breast cancer estimated incidence, mortality and 
prevalence worldwide in 2012 (IARC WHO) 6

Table: 2 
Individual items and respective scores assessing knowledge 

of  breast cancer risk factors with percentage of correct 
responses:

In 2006 a study was conducted by the Department of 
Community Health Sciences, The Aga Khan University 
Karachi on Breast cancer risk factor knowledge among 
nurses in teaching hospitals of Karachi.7They used cross-
sectional stratified random sampling with proportional 
allocation and interviewed a total of 609 registered 

female nurses with the help of a structured questionnaire 
adapted from the Stager's Comprehensive Breast Cancer 
Knowledge Test.8Whereas Knowledge of breast cancer 
risk factors was categorized into good, fair and poor 
categories by Streiner’s method.9(Table 2)

Sr #

1
2

3

4

5

6
7
8

9
10

Items

Breast cancer is a communicable disease
The irritation of a tight bra can over time
cause breast cancer
In some women being overweight increases
the risk of developing breast cancer
A woman who bears her first child after the
age of 30 years is more likely to develop breast cancer*
Use of oral contraceptives increase a
woman's risk of breast cancer
A hard blow to the breast may cause breast cancer later in life
Most breast lumps are cancerous
A woman, who has a first blood relative with breast cancer, is
at higher risk of developing breast cancer*
Breast feeding increases the chance of breast cancer
Breast cancer can be a result of a curse/evil eye*  
Total

Correct Answer

No
No

Yes

Yes

Yes

No
No
Yes

No
No

Score

1
1

1

3

1

1
1
3

1
2
15

Correct Response %

99.2
59.4

27.6

50.2

49.6

24.6
73.7
57.8

96.4
94.9

*Key items

Estimated numbers (thousands)

World
More developed regions

Less developed regions
WHO Africa region (AFRO)
WHO Americas region (PAHO)

WHO East Mediterranean region (EMRO)

WHO Europe region (EURO)
WHO South-East Asia region (SEARO)

WHO Western Pacific region (WPRO)
IARC membership (24 countries)

United States of America
China

India
European Union (EU-28)

Cases

1671
788

883
100
408

99

494
240

330
935

233
187

145
362

Deaths

522
198

324
49
92

42

143
110

86
257

44
48

70
92

5-year prev.

6232
3201

3032
318
1618

348

1936
735

1276
3591

971
697

397
1444



there was a need to introduce breast cancer education 
in nursing schools apart from medical students 
particularly in the public sector. Thus continuing nursing 
education at the workplace can be of additional benefit 
apart from continuing medical education of doctors.7

In 2006, Jamal worked in detail on 141 cases of diagnosed 
carcinoma (1992-2001), belonging to northern Pakistan. 
He concluded that 5.9% of these cases had carcinomas 
in both genders. A male to female ratio of 1:16 was 
observed. The age group between 50- 60 years was at 
higher risk. Comparison with their previous similar data 
showed highly significant increase in breast carcinoma 
cases in both sexes.11

In 2008, Zeb evaluated incidence of cancer in districts 
of Dir. by tracing the medical records of 1,105 patients 
registered at the Institute of Radiotherapy and Nuclear 
Medicine in Peshawar. Zeb concluded that the incidence 
of cancer was alarmingly increasing, with a mean 
incidence of 15.04 per 100,000 in 2000-2004. Of the 
1,105 patients, 62% were male and 38% were female 
with affected age range of 41-60 in females.12

In 2013, a mini review survey on epidemiology, major 
risk factors and genetic predisposition for Breast Cancer 
in the Pakistani population documented that the 
occurrence of breast cancer is related to genetic as well 
as cultural, environmental and life-style factors.13

The mini review narrated that the initial data regarding 
breast cancer incidence was published by Karachi Cancer 
Registry in 2000, for population of the Karachi South 
district from 1995-1997. This data indicated incidence 
rate for all cancers in Karachi as 91.8 per 100,000 for 
males and 163.2 per 100,000 for females.14The review 
also mentioned the work conducted by Jamal and Zeb 
as previously mentioned in their years.
In 2013, another observational study was conducted 
from the period of 2013-2014. This study described the 
demographic and clinical features of females presenting 
with breast malignancies at the Shaukat Khanum 
Memorial Cancer Hospital and Research Center 
(SKMCH & RC), Lahore, Pakistan.15This observational 
study was done through a retrospective review of the 
medical records of the registered patients. Information 
was collated on variables recorded from January 2008 
to December 2012 (5-years). The clinical features 
regarding breast cancer included were age at disease 
presentation, histology, tumor grade, stage of the disease, 
and hormone receptor status. Grade was classified 
according to the ICD-O-3 classification.16 Stage was 
grouped using the American Joint Committee on Cancer 
staging schemes.17,18 In this study, if any other family 
member had breast cancer, regardless of whether it was 
a first degree or a second-degree relative, family history 
of breast cancer was taken as being positive. According 
to this study 4366 female breast malignancies were 
recorded. Nearly 80.4% of the patients belonged to 
Punjab. Mean age at presentation was 48.6 ±12.2 years, 
at menarche was 13.2 ±1.2 years, and at first childbirth 
was 23.7 ±4.8 years. Mean Body Mass Index (BMI) 
was 29.0 ±5.7 kg/m2. In 60.1%, history of breast feeding 
was positive. In 55.7%, there was no history of use of 

any Oral Contraceptive Pills (OCP)/Hormone Replace-
ment Therapy (HRT). Nearly 42.7% were postmen-
opausal, 85.2% had infiltrating ductal carcinoma, 49.6% 
had grade 3 tumor, 60.7% had stage II disease, and 
37.3% were Estrogen Receptor (ER)/Progesterone 
Receptor (PR) positive, Human Epidermal Growth 
Factor Receptor 2 (HER2) negative. Family history of 
breast cancer was positive in 16.9% of the cases. This 
is not representative of the population of the country 
but this large cohort of breast cancer patients from 
SKMCH and RC represents one of the largest cohorts 
of breast cancer patients from any single institution in 
Pakistan. Country wise Age-Standardized Incidence 
Rates (ASIR) showed that in Iran, the mean age has 
been reported to be around 51.3 years,19 whereas, in 
India, it has been stated to be about 51 years.20  The 
mean presenting age in American studies has been 
documented to be around 54.2 years (African-Americans) 
and 60.4 years (Caucasians).21 Additionally, in the United 
Kingdom, one study has reported the mean age for 
women to be around 64 years, while in Australia, it has 
been confirmed to be 60.7 years.22 Thus it can be 
concluded that the mean presenting age in this study 
was found to be lower than what has been recorded in 
the west. 
In 2014,23 another researcher evaluated the data of breast 
cancer from various hospitals in Karachi such as Jinnah 
Hospital, KIRAN (Karachi Institute of Radiotherapy 
and Nuclear Medicine), and Civil hospital. The data 
was available for the years 2004-2011. It was found that 
a total of 5331 new cases of female breast cancer were 
registered during this period. They analyzed the data in 
5-year age groups 15-19, 20-24, 25-29, 30-34, 35-39, 
40-44, 45-49, 50-54, 55-59, 60-64,65-69, 70-74, 75+. 
Nonparametric smoothing were used to obtained age-
specific incidence curves, and then the curves were 
decomposed using principal components analysis to fit 
FTS (functional time series) model24,25followed by 
exponential smoothing stat space models to estimate 
the forecasts of incidence curve and construct prediction 
intervals. Analysis on the result showed that the breast 
cancer incidence rates in Karachi increased with age for 
all available years. The rates increased monotonically 
and were relatively sharp with the age from 15 years to 
50 years and then they showed variability after the age 
of 50 years. 10-year forecasts for the female breast 
cancer incidence rates in Karachi showed that the future 
rates are expected to remain stable for the age-groups 
15-50 years, but they will increase for the females of 
50-years and over. Hence in future, the newly diagnosed 
breast cancer cases in the older women in Karachi are 
expected to increase.23

In 2015, The Pakistan Atomic Energy Commission 
Cancer Registry (PAECCR) program made the availab-
ility of cancer incidence database. Cancer incidence 
data from nuclear medicine and oncology institutes were 
gathered and presented for the last 30 years 1984-
2014.The data analysis concerning occurrence, trends 
of common cancers in male and female patients, stage-
wise distribution, and mortality/follow-up cases was
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also incorporated for the last 10 years (2004-2014).  It 
was found that the incidence of breast cancer was 46.7%. 
Overall cancer incidence of the thirty years demonstrated 
that head and neck and breast cancers in males and in 
females accounts for most of the cases in Lahore, Punjab.26 

This data from a major population of Punjab province 
could be helpful for implementation of appropriate 
planning, prevention and cancer control measures and 
for determination of risk factors within the country.
In 2015, another study27 aimed at finding out the 
association of various risk factors with breast cancer. 
They have documented that breast cancer is a health 
problem with increasing incidence and identification of 
the risk factors may help in chalking out the future 
health policies for the prevention of breast cancer. Age 
was considered as one of the major risk factors for breast 
cancer with advancing age amplifying the risk of breast 
cancer28. After every ten years the risk for breast cancer 
doubles until menopause when it declines29. Breast 
cancer patients in this study were comparatively young. 
The most affected age group at diagnosis for cancer of 
the breast was 36 to 45 years with median age 43 years 
which is in accordance with studies carried out in other 
Asian subgroups i.e., Iranian30 and Indians31. This study 
data showed that the breast cancer patients and the 
controls did not differ in age at menarche and menopausal 
status. Early menarche was considered a risk factor that 
was not statistically significant in Asian studies.32, 33 

This type of result for Asian studies may be due to the 
recall bias as most women are illiterate and poor who 
do not remember their age at menarche. Gajalaka-
shmi34and Pakseresht35 carried out studies on Indians 
and found no relationship between age at menarche and 
breast cancer risk. A study on Pakistani females by 
Gilani36 demonstrated that early age menarche and 
menopause at late age are protective. Women with 
natural menopause at age more than 50 years compared 
to those having menopause at less than 50 years are at 
increased risk of developing breast cancer. Ewertz and 
Duffy37 also demonstrated an increased risk for women 
with late menopause. However early age at menopause 
has also been associated with breast cancer risk38. An 
increase in risk of breast cancer is associated with women 
who use oral contraceptives28. Pervaiz39 also documented 
in another Pakistani study that oral contraceptive use is 
significantly associated with breast cancer.
This study is in agreement with the studies mentioned 
above and it shows that nulliparous women have more 
risk of breast cancer as compared to parous women. 
Earlier local studies mentioned above have established 
conflicting results contradictory to well-established 
protective effect of parity concerning breast cancer risk 
and parity.36, 40 Our females have more children than do 
western women, and this is one of the major causes of 
somewhat low incidence of breast cancer in our women 
as compared to women in west.

CONCLUSION:
Very few studies have been documented as per available 
on the specified search engines from 2005-2015 regarding 

assessment of breast cancer incidence and its risk factors 
among Pakistani population. Assessment of literature 
from 2005-2015 showed that breast cancer incidence 
rates in Karachi is increasing with age for all available 
years but overall cancer incidence of the last thirty years 
demonstrated that breast cancer in females accounted 
for most of the cases in Lahore, Punjab. Appropriate 
planning, prevention and cancer control measures for 
determination of breast cancer incidence and risk factors 
must be undertaken. 
It is suggested that the awareness of breast cancer among 
people should be spread through electronic media, health 
campaigns, seminars and symposiums. Females should 
be counseled regarding self-examination of breast, 
especially all females attending gynecology out-patient 
departments must be provided awareness regarding 
breast cancer. Moreover they must be given advice for 
urgent access to doctor in case they notice any signs of 
malignancy.
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INTRODUCTION: 
Research on medicinal plants is increasing worldwide 
showing their vast potential in the field of pharmacology.1
Various plants have been studied using modern scientific 
techniques.2 Presently, these are reported to be used 
against a wide range of health problems.3 Natural products 
have always played a crucial role in the discovery of 
new biologically active molecules and drug development. 
It is documented that 25% of all medicines prescribed 
today are developed from plant source.4  Brassica oleracea 
L. var. capitata (Cruciferae) commonly called cabbage 

is a specie of Brassica. It is an inhabitant of Coastal 
Southern and Western Europe, near limestone sea cliffs 
and is similar to other Brassica vegetables in constituents.5 

It is available in wide range of colors like green, red and 
purple. The most popular types are green, red, savoy 
and Chinese.6Brassica oleracea is commonly used as a 
vegetable as well as in the therapy of different diseases 
all around the world.7 It is stated in the literature to have 
anticancer, antioxidant , antiplatelet and cholesterol 
lowering activities.8 Compounds involved in these actions 
of Brassica oleracea include isothiocyanates, 
glucosinolates, phenolics including flavonoids.9 Brassica 
oleracea is rich in antioxidant compounds, which regulate 
immune system and provide protection against various 
diseases such as cardiac diseases and cancer. Furthermore, 
it contains  caroteine, lutein, and zeaxanthin.10

Increased body weight can cause many complications 
in the form of chronic heart disease, diabetes, and 
stroke.11 Prior studies have suggested that low-fat, plant-
based diets reduce body weight, improve cardiovascular 
risk factors, provide glycemic control, and, in 
combination with other lifestyle interventions reverse 
atherosclerosis.12 Many plants are recommended in the 
literature for weight loss. Research should be conducted 
to find out scientific evidence of these claims on plants.13 

Fresh cabbage juice, prepared either separately or mixed 
with other vegetables such as carrot and celery, is often 
included in many commercial weight-loss diets.14

Hematological assays can be used to determine the effect 
of the bioactive compounds in the extract on the blood.15 

There is a dire need to investigate these effects of 
Brassica oleraca, so as to ascertain its safe use. 
With this background, present study was specifically 
designed to evaluate the effect of Brassica oleracea L. 
var. capitata on body weight and hematological parame-
ters in rabbits.
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ABSTRACT:
Objective:  To evaluate the effect of methanol extract of Brassica oleracea var. capitata on body weight and hematological 
parameters in rabbits.
Materials and Methods:  The study was conducted on 28 healthy white rabbits of either sex. All animals were equally divided 
into four groups. Animals of test groups were administered methanolic extract of Brassica oleracae in three different concentrations 
example 100, 300 and 500 mg/kg body weight respectively for 30 days. Whereas animals of normal control group received 
normal saline 1 ml/day equivalent to the volume of doses given to test animals. Body weights were recorded weekly on weighing 
machine. Hematological assay was performed twice once at 16th day and then at the end of dosing that is at 31st day. 
Results: Administration of methanolic extract of Brassica oleracae for a period of 30 days resulted in dose dependent gradual 
decrease in mean body weight. The reduction was significant (6% P value <0.05 ) at the dose of 300 mg/kg body weight while 
highly significant (14% P value < 0.01) at the dose of 500 mg/kg body weight.  Hematological assay performed at 16th day 
showed significant decrease in platelet count as compared to the normal control group at the doses of 300 and 500 mg/kg body 
weight. Whereas the decrease in platelet count was significant (P<0.05) as compared to the control group at the dose of 300 
mg/kg body weight while highly significantly (P<0.01) at the dose of 500 mg/kg body weight at 31st. day on hematological 
examination.
Conclusion: Methanolic extract of Brassica oleracae exhibited weight reducing effect in rabbits and decreased the number of 
platelets in blood. 
Keywords: Brassica oleracae, Body weight, Hematological assay, Rabbits.
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MATERIALS AND METHODS:
This study was conducted in the Department of Pharma-
cology, Faculty of Pharmacy, University of Karachi 
after getting approval from Board of Advance Study 
and Research (BASR).
Plant material and preparation of extract: Fresh 
cabbages were purchased from local market in Karachi 
and identified at Director Centre for Plant Conservation 
Herbarium and Botanic Garden, University of Karachi. 
The voucher specimen (H.No.BO-09-12) was deposited 
in the Department of Pharmacognosy, University of 
Karachi. The crude extract was prepared through cold 
extraction process.16 After thorough washing, 5 kg of 
Brassica oleracea leaves were chopped into small pieces 
and dried under shade for about a week. The dried 
material was ground to coarse powder. This powder was 
soaked in 80% methanol for 10 days with occasional 
shaking and stirring. The solvent was filtered through 
cotton and then through filter paper (What-mann No.1). 
After filtration, the methanol extract was evaporated 
under reduced pressure in a rotary evaporator at 40°C - 
45°C and then followed by freeze drying at -30°C. the 
extract so obtained was kept at -20°C until further use. 
The resultant yield of extract obtained was 19.3% of 
dry weight.
Animals: The study was conducted on 28 healthy white 
rabbits of both sexes (1600g to 2200g), housed at the 
animal house of Department of Pharmacology, University 
of Karachi, under controlled condition of temperature 
(22 ± 2C)  and humidity (50 to 60%) in an alternating 
12-hour of light/dark cycle. The animals were kept in 
separate cages and were given standard diet and water 
regularly. The use of animals in this experiment was in 
accordance with the “National Institute of Health (NIH) 
Guide for the care and use of laboratory animals.17

Preparation of dosage of plant extract: Brassica 
oleracea extract was given in sterilized water in such a 
concentration that each 1 ml contained the required dose 
of the extract in three different concentrations i.e. 100, 
300 and 500 mg/kg of the body weight respectively. 
Dosing: All animals were uniformly divided into four 
groups, each, consisting of 7 animals. Three groups 
were treated as test animals and were given methanolic 
extract of Brassica oleracae extract in three different 
concentrations that is 100mg, 300mg, and 500mg. While 
one group served as normal control, and received normal 
saline 1ml/day equivalent to the volume of doses given

to test animals. Extract and test drugs were administered 
continuously for 30 days through oral route once daily 
at the same time. 
Weight measurement: Initially base line body weight 
(in gm) of all the animals was recorded on weighing 
machine. Thereafter, it was recorded weekly till the end 
of dosing
Sample collection: Blood samples of about 5 ml were 
collected twice, once at 16th day and the other at the end 
of dosing that is at 31st day through ear veins of animals 
in all groups in vaccum blood collection tubes that is 
Ethylene-Diamine-Tetra Acetic acid Vacuette (EDTA, 
K3) for hematological examination. 
Hematological assay: Huma count plus ,a fully 
automated hematology analyzer (Human Germany) was 
used to analyze the hematological parameters which 
includes hemoglobin concentration (Hb),  packed cell 
volume (PCV)  mean corpuscular volume (MCV), mean 
corpuscular hemoglobin (MCH),mean corpuscular 
hemoglobin concentration (MCHC), red blood cell count 
(RBCs) ,white blood cell count (WBCs) and ,platelet 
count (PLT).  
Statistical analysis: All values were compared with the 
control by taking mean and standard error to the mean. 
Values of P<0.05 were considered as significant and 
P<0.01 as highly significant following student t test. All 
statistical methods were performed using SPSS version 
17.0.

RESULTS:
Effect on body weight: Results shown that animals 
received methanolic extract of  Brassica Oleracae in a 
dose of 100 mg/kg body weight showed insignificant 
decrease (P value > 0.05) in mean body weight 
(1783±2.4)at the end of fourth week in comparison to 
the control animals (1957±4.92). Wheras animals 
received  methanolic extract of Brassica Oleracae in a 
dose of 300 mg/kg body weight showed significant 
decrease in mean body weight (1799±1.2* P value 
<0.05) at the end of fourth week in comparison to the 
control animals (1957±4.92). While the administration 
of methanolic extract of Brassica Oleracae in a dose of 
500 mg/kg body weight showed significant decrease in 
mean body weight (1800±6.3* P value <0.05 ) at the 
end of 3rd week and highly significant decrease in mean 
body weight (1733±1.02** P value <0.01 ) at the end 
of fourth week in comparison to the control animals 
(1957±0.1 and 1957±4.92 P value > 0.05) 
respectively.(Table 1)
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Table: 1
Mean body weight during one month period in different groups

Mean
Body

Weight
(gm)

Time interval
(Weeks)

First week
Second week
Third week
Fourth week

1958±3.2
1958±2.9
1957±0.1
1957±4.92

1829±6.7
1823±3.2
1800±9.2
1783±2.4

1900±3.2
1897±1.2
1850±2.8
1799±1.2*

2015±1.7
1983±9.2
1800±6.3*

1733±1.02**

NS1ml/kg
body weight

100 mg/kg
body weight

300 mg/kg
body weight

500 mg/kg
body weight

Control Group Brassica oleracae extract in three
different concentrations

n = 7 ,   Average value ± S.E.M , *P < 0.05 as compared to control ,  **P <0.01 as compared to control



Animals at low, moderate and high doses showed 46gm, 
101gm and 282 gm decrease in mean body weight 
respectively at the end of fourth week in comparison to 

the control animals (1gm).While the percent decrease 
in mean body weight was 3%, 6% and 14% respectively
in same treated groups in comparison to the control
animals (0%).(Table 2)
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Table: 4b
Effect of Brassica oleacae on hematological parameters after 30 days

n = 7, Average value ± S.E.M, *P < 0.05 as compared to control, **P <0.01 as compared to control

Table: 4a
Effect of Brassica oleacae on hematological parameters after 15 days

Hematological
parameters

Control Group Treated Groups

NS 1ml/kg
body weight

100mg/kg
body weight

300mg/kg
body weight

500mg/kg
body weight

Hb g/dl
PCV (%)
MCV (fl)
MCH (Pg)
MCHC (g/dl)
RBC ×106/ul
WBC× 109/ul
PLT×109/ul

12.66±0.71
36.76±2.77
63.68±2.83

20±0.04
32±0.04

4.13±0.20
4.8±0.05

223.51±33

12.77±0.66
36.46±2.81
63.15±1.08

20±0.06
32±0.19
4±0.18

4.3±0.09
223±9.00

12.49±0.21
38.39±3.21
63.67±2.77

20±1.66
 32±0.00
4.10±0.06
4.00±0.07
222±12.44

12.99±0.77
37.27±3.22
62.19±1.67
 20±0.09
32±0.12

4.17±0.37
4.7±0.00

224.03±3.0
 n = 7, Average value ± S.E.M,   *P < 0.05 as compared to control, **P <0.01 as compared to control

Table: 3
Base line values of hematological parameters in rabbits of all experimental groups

Hematological
parameters

Control Group Experimental Groups

NS 1ml/kg
body weight

Group 1
(100mg/kg

body Weight)

Group 2
(300mg/kg

body weight)

Group 3
(500mg/kg

body weight)

Hb g/dl
PCV (%)
MCV (fl)
MCH (Pg)
MCHC (g/dl)
RBC ×106/ul
WBC× 109/ul
PLT×109/ul

12.66±0.71
36.76±2.77
63.68±2.83

20±0.04
32±0.04

4.13±0.20
4.8±0.05

223.51±33

12.81±0.66
36.43±2.81
63.15±1.08

20±0.01
32±0.18

4.13 ±0.18
4.3±0.04

223±9.21

12.41±0.21
38.34±3.21
63.67±2.89

20±1.32
32±0.20

4.10±0.07
4.00±0.09

217±12.32*

12.99±0.33
37.27±3.28
62.19±1.67

20±0.08
32±0.09

4.17±0.31
4.7±0.01

199.03±3.21*
n = 7, Average value ± S.E.M, *P < 0.05 as compared to control,  **P <0.01 as compared to control

Table: 2
Effect of methanolic extract of Brassica oleracae on body weight of rabbits in one month

Effect on
body weight

Control Group Brassica oleracae extract in three different
concentrations

Initial Mean body weight
Final Mean body weight
Difference (gm)
Difference (percentage)

1958±3.2
1957±4.92
1gm
0%

1829±6.7
1783±2.4
46gm
3%

1900±3.2
1799±1.2
101gm
6%

2015±1.7
1733±1.02
282gm
14%

NS1ml/kg
body weight

100mg/kg
body weight

300mg/kg
body weight

500mg /kg
body weight

n = 7, Average value ± S.E.M,  *P < 0.05 as compared to control,  **P <0.01 as compared to control

Hematological
parameters

Control Group Treated Groups

NS 1ml/kg
body weight

100mg/kg/
body weight

300mg/kg
body weight

500mg/kg/
body weight

Hb g/dl
PCV (%)
MCV (fl)
MCH (Pg)
MCHC (g/dl)
RBC ×106/ul
WBC× 109/ul
PLT×109/ul

12.91±0.56
36.93±1.2

63.15±1.52
20±1.3
32±1.2

4.07±0.29
4.6±0.02

221.48±31

12.88±0.43
36.88±2.81
63.29±1.00

20±0.05
32±0.19

4.13 ± 0.19
4.3±0.03

220±11.99

12.98±0.78
37.31±3.21
63.67±1.32

20±0.02
32±0.18

4.08±0.32
4.7±0.01

193±8.82*

11.87±0.3
37.19±1.00
62.93±0.02

20±1.4
32±1.3

4.19±1.2
4.3±0.03

187.31±3.12**



Effect on hematological parameters:Base line values 
of haematological parameters in rabbits of all 
experimental groups is given in Table 3. Table 4a reveals 
the comparison of hemoglobin concentration (Hb),  
packed cell volume (PCV)  mean corpuscular volume 
(MCV), mean corpuscular hemoglobin (MCH), mean 
corpuscular hemoglobin concentration (MCHC), red 
blood cell (RBC) count ,white blood cell (WBC) count 
and , platelet (PLT)count in animals of control group 
and animals received  Brassica olerace in three different 
concentrations i.e 100, 300 and 500 mg/kg after 15 days 
while a similar comparison between the same groups 
of animals after 30 days is shown in Table 4b. Animals 
received methanolic extract of Brassica oleracae in the 
dose of 100 mg /kg body weight for a period of 15 days 
did not show any change in any parameter.
While the animals received methanolic extract of Brassica 
oleracae in the dose of 300 mg/kg body weight for a 
period of 15 days showed significant decrease in platelet 
count (217±12.32* P value < 0.05 ) in comparison to 
the control animals (223.51±33 P value > 0.05).  
Similarly, the effect on all the other parameters was 
insignificant. The animals received methanolic extract 
of Brassica oleracae in the dose of 500 mg /kg body 
weight for a period of 15 days showed significant 
decrease in platelet count (199.03±3.21* P value <0.05) 
in comparison to the control animals (223.51±33 P value 
> 0.05). The effect on all the other parameters was 
insignificant. Administration of methanolic extract of 
Brassica oleracae extract in the dose of 100 mg/kg for 
a period of 30 days did not show any change in any 
parameter. While the administration of methanolic extract 
of Brassica oleracae in the dose of 300 mg/kg body 
weight for a period of 30 days showed significant 
decrease in platelet count (193±8.82*) in comparison 
to the control animals (221.48± 31). The effect on all 
the other parameters was insignificant. Similarly,the 
animals received methanolic extract of Brassica oleracae 
 in the dose of 500 mg for a period of 30 days  showed 
highly significant decrease in platelet count  
(187.31±3.12**) in comparison to the control animals 
(221.48±31).The effect on all the other parameters was 
insignificant.

DISCUSSION: 
Obesity is the fifth leading cause of death worldwide. 
At least, 2.8 million adults die each year as a result of 
being overweight .In addition, 44% of the diabetes 
burden, 23% of the Ischemic heart diseases and between 
7% to 14% of some cancers occur due to obesity.18

Increase in body weight occurs due to imbalance between 
calories consumed and calories stored.  The increased 
intake of animal’s meat, partially hydrogenated fats, 
refined carbohydrates and lower intake of fiber diet has 
resulted in increased incidence of obesity and 
degenerative diseases.19 On the other hand, the popula-
tions that consume pre dominantly plant based diets that 
is high in whole plant foods, rich in fiber and protective 
phytochemicals are reported to have less incidence of 
these diseases.20 Several studies have demonstrated the 

effectiveness of plant based dietary patterns in the 
management of obesity and cardiovascular risk 
factors.21A variety of natural products including natural 
extracts and isolated compounds from plants have been 
reported to cause weight loss.22 Moreover, a nutritional 
based remedy is an inexpensive solution to weight 
management.23

Administration of methanolic extract of brassica oleracae 
caused dose dependent gradual decrease in mean body 
weight in all the treated animals. However, the reduction 
was significant at 300 and 500 mg/kg body weight of 
doses. In literature, Brassica oleracae is documented to 
have hypolipidemic effect in animals. It can be assumed 
that the weight lowering potential of brassica oleracae 
can be due to its hypolipidemic effect.8

Antioxidant compounds are able to reduce the blood 
levels of glucose, triglycerides and LDL levels, increase 
energy utilization, fat oxidation, as well as lower body 
weight and adiposity.24 They are also able to inhibit 
enzymes involved in lipid metabolism like pancreatic 
lipase, lipoprotein lipase and glycerophosphate 
dehydrogenase.25 It can be ascertained that the weight 
lowering potential of Brassica oleracae can be due to 
its antioxidant activity as mentioned earlier.
In the present study, administration of methanolic extract 
of Brassica oleracae resulted in  decrease in platelet 
count. The reduction was highly significant at 500 mg/kg 
body weight of dose at the end of 30 days of dosing.  
Flavonoids are reported to have antiplatelet activity.26 

Brassica oleracae is rich in favonoids. The antiplatelet 
effect of Brassica oleracae might be due to its flavanoid 
content as reported for other plants of Brassica family.27 

Various mechanisms have been proposed for antiplatelet 
ativity of flavonoids, that is, by lowering intracellular  
Ca levels, alteration in the metabolism of cAMP and 
thromboxane A2.28 Thus it may inferred that the 
antiplatelet activity of Brassica oleracae might be 
mediated by these mechanisms. Platelet aggregation 
leads to pathogenesis of various thrombotic disorders. 
Moreover, platelets play an important role in the initiation 
as well as stability of atherosclerotic plaques. Antiplatelet 
agents are prescribed to patients at risk for myocardial 
ischemia, unstable angina and acute myocardial 
infarction.29 The extract therefore can be useful in the 
management of cardiovascular diseases.
The non-significant effect of the extract on the RBC 
and WBCs is an indication that the balance between 
their production and destruction is not disturbed. MCH 
and MCHC are related to individual’s red blood cells 
while Hb, RBC and PCV are correlated to the total 
population of red blood cells. The non significant effect 
of extract on all these parameters could mean that neither 
the incorporation of hemoglobin into red blood cells, 
nor the morphology and osmotic fragility of red blood 
cells were altered.30

CONCLUSION:
Methanolic extract of Brassica oleracae exhibited weight 
reducing effect in rabbits. Moreover, it decreased the 
total number of platelets in blood. Reduction in platelet
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count can be helpful in the prevention of cardiovascular 
diseases. This study should be conducted on humans 
also for the development of new herbal drug for the 
above mentioned effect. Brassica oleracae can be a 
nutritive alternative for weight management. Whereas 
reduction in platelet count produced by brassica oleracae 
can be helpful in the prevention of cardiovascular diseases 
and in other conditions where low platelet levels are 
required.
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ABSTRACT:
Objective: To determine the seronegative rubella IgG status in pregnant women visiting antenatal clinic at Jinnah Medical 
College Hospital.
Materials and Methods: This cross sectional study was carried out after ethical approval in Jinnah Medical College Hospital, 
Karachi from 1st April 2014 to 31st March 2015.Ninety three primigravidae in first trimester presenting to antenatal clinic were 
selected from the obstetrics and gynecology OPD. Blood samples of all women were taken and sent to laboratory for evaluation 
of IgG rubella antibody by ELISA technique. SPSS version 20 was used for data analysis. 
Results:Out of 93 pregnant women, 11(11.8%) were negative for rubella IgG antibody in the first trimester of pregnancy. Mean 
±SD of age of the study participants was 25.66(± 6.29) years. Majority of the women patients belonged to low socioeconomic 
group having educational status less than matriculation.
Conclusion: Rubella seronegativity is common in pregnant women visiting tertiary care hospital. 
Keywords: Congenital rubella syndrome, Immunization, Seronegativity, Pregnancy

INTRODUCTION:
Rubella is a teratogenic virus.1Congenital rubella 
syndrome(CRS) is characterized by deafness, cataract 
and heart malformation. In addition the affected children 
can have microcephaly, hepatosplenomegaly and 
thrombocytopenia.2When a woman acquires rubella 
virus early in pregnancy, she has a 90% chance of 
passing the virus on to her fetus. This can cause the 
death of the fetus, and may cause CRS.3Before the 
introduction of rubella vaccine, the incidence of CRS 
varied from 0.1 to 0.2/1000 live births during endemic 
periods, and from 0.8 to 4/1000 live births during rubella 
epidemics. However, rubella vaccination during the past 
decades has drastically reduced or practically eliminated 
rubella and CRS in many developed countries and in 
some developing countries.4

Pakistan falls in moderate to high susceptibility risk 
zone but without documented congenital rubella syndr-

ome.5 In many developing countries, congenital rubella 
syndrome is an under-recognized Public Health Problem.6 

Inclusion of rubella vaccine in the national immunization 
program was found to be implemented in less than one 
third of developing countries as per the  review conducted 
by WHO7. So, there is a need for mechanism to identify 
and vaccinate non-immune women8.Therefore, the aim 
of this study was to identify the frequency of seronegative 
pregnant women so as do determine the proportion 
eligible for immunization against rubella and devise 
program to cover the population and prevent morbidity.

MATERIALS AND METHODS:
This consecutive cross sectional study was conducted 
at Jinnah Medical & Dental College Hospital Karachi, 
for a period of one year from April 2014 to March 2015. 
Sample size was calculated by using the formula in 
which we selected 95% confidence interval with 10% 
margin of error and proportion of presence of rubella is 
40% seronegative patients. During this period 93 pregnant 
women presented in the obstetrics and gynecology OPD, 
all being primigravidae and of child bearing age (14-
49) with first trimester of pregnancy confirmed by 
ultrasound, were enrolled for the study.Data was collected 
after taking informed consent for enrollment in the study. 
Blood sample was collected for detection of rubella-
IgG antibodies and was analyzed by ELISA technique 
using ETI-RUBEK G plus kits.All sera with antibody 
titer equal to or less than 10.1 IU/ml were regarded as 
seronegative, between 9.9-10.1 IU/ml was considered 
as equivocal and titers greater than 10.1 IU/ml was 
regarded as seropositive, as indicated in kit 
prospectus.The data of patients was collected on 
constructed proforma designed for the study which 
contained demographic information (name and age), 
hospital registration number, gestational age (in weeks), 
educational status (i.e. illiterate, < matric, > matric, 
intermediate and >intermediate), and rubella IgG status 
(positive or negative).Confounding variables were 
controlled by excluding pregnant women of second and 
third trimester of gestation, multigravidae and those 
women who had history of flu-like symptoms with
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maculopapular rash or exposure to rubella like rash in 
less than 06-months of duration. Bias was minimized 
by obtaining results of rubella IgG status from same 
laboratory. Software program SPSS 20, was utilized for 
all statistical analyses. Frequencies and percentages 
were used to summarize categorical variables like rubella 
IgG status and educational status. Mean ± standard 
deviation (SD) were computed for numerical variables 
like age distribution and gestational age. Stratification 
with regards to age, educational status and gestational 
age was done to control the effect modifiers. Any 
inferential test of significance was not applicable for 
this cross sectional study. 

RESULTS:
The range of age of women was between 17 to 46 years. 
Majority of these women were between 21 to 25 years 
of age. Twenty one women (22.6%) were between 26 
to 30 years of age. Seventeen (18.3%) were between 14 
to 20 years, and five were between 31-35 and 36 to 40 
years of age group respectively. Only four (4.3%) women 
were between 41 to 49 years of age group in this study. 
Mean (± SD) age was 25.66 (±6.29) years. In this study,

mostly positive Rubella IgG status was encountered in 
women up to 30 years of age group. (Table 1) Detection 
of rubella IgG antibody status in majority of these 
primigravidae was carried out at thirteenth weeks of 
gestation. Twenty four (25.8%) women were attending 
antenatal clinic at twelfth weeks of their gestational age. 
The range of their gestational age was between 7th to 
13th weeks in this study. Mean (± SD) gestational age 
was 11.91 (±1.53) weeks. As major bulk of women 
attended antenatal clinic at twelfth and thirteenth weeks, 
therefore significant proportion of positive Rubella IgG 
status observed at these gestational age groups. (Table 2) 
In this study, educational status of major proportion of 
pregnant women was below matric.  Intermediate was 
19(20.4%) and illiteracy rate was observed in 14(15.1%) 
women. Educational status of above intermediate was 
noticed in only 10(10.8%) pregnant ladies. This was 
attributed to belonging of these women to middle and 
low socioeconomic class. Hence, majority of positive 
Rubella IgG status was detected in these women. (Table 3)
Out of 93 pregnant women, 11(11.8%) were negative 
for rubella IgG antibodies in the first trimester of 
pregnancy. Seropositivity was encountered in the rest 
of 82(88.2%) pregnant women.
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Table: 1
Age distribution of women in relation to Rubella IgG

status

Mean age± S.D = 25.66± 6.29

AGE OF
WOMEN FREQUENCY PERCENTAGE RUBELLA IgG STATUS
(Years) (n= 93) (%) Present Absent

n = 82	 (%) n = 11	 (%)

14-20
21-25
26-30
31-35
36-40
41-45
46-49

17
41
21
5
5
3
1

18.3
44.1
22.6
5.4
5.4
3.2
1.1

16
36
18
4
5
2
1

19.5
43.9
22
4.9
6.1
2.4
1.2

1
5
3
1
0
1
0

9.1
45.5
27.3
9.1
0

9.1
0

Table: 2
Gestational age distribution in relation to Rubella IgG

status

Mean gestational age ± S.D = 11.91 ± 1.53

(Weeks) (n= 93) (%) Present Absent
n = 82	 (%) n = 11     (%)

Gestational Age Frequency Percentage RUBELLA IgG STATUS

Seventh
Eighth
Ninth
Tenth
Eleventh
Twelfth
Thirteenth

3
2
3
7
8
24
46

3.2
2.2
3.2
7.5
8.6
25.8
49.5

3
2
2
6
8
22
39

3
2
2
6
8
22
39

0
0
1
1
0
2
7

0
0

1.1
1.1
0

2.2
7.5



DISCUSSION:
Rubella virus is the common agent of prenatal infection. 
Congenital malformation rate is very high among 
pregnant women who are infected with rubella primarily 
during the first trimester of pregnancy9. In this study 
screening of rubella IgG antibody status was carried out 
during first trimester of pregnancy.
Excluding pregnancy where it causes fetal morbidities, 
rubella infection carries little morbidity and apparently 
only minor complications during childhood.10 Thus, the 
primary objective of rubella immunization program is 
prevention of congenital rubella syndrome.11 In 
developing countries like Pakistan, rubella outbreaks 
can occur without clinical recognition. In one study that 
screened four hundred cases for IgG rubella antibody 
status using ELISA technique increase prevalence of 
antibody with increasing age was observed. Moreover, 
81.78% pregnant women were seropositive to rubella 
antibody. Finally, they concluded that there is persistent 
horizontal transmission of virus in the environment.12 

Therefore, in developing countries, need for 
determination of rubella antibody status of all pregnant 
women and immunization of non-immune women have 
been emphasized by WHO.7

Rubella susceptibility in pregnant women from low 
socioeconomic class is 10 times higher.13than the high 
socioeconomic class. This is due to lack of awareness, 
poor literacy rates and healthcare facilities and also due 
to financial constraints.14 In this study, majority of the 
pregnant women belonged to low socioeconomic group 
having literacy rate less than matriculation.
The prevalence of rubella and the incidence of rubella 
infection in pregnancy and thus the risk of congenital 
rubella syndrome cannot be assessed without serological 
evidence. Serological studies have been undertaken in 
many developing countries to assess the proportion of 
the population susceptible to rubella by age, and thus 
to define the degree of risk to women of childbearing 
age. Results vary widely between countries and between 
different parts of same country.10In a recent study from 
India, the serological status of 1,329 healthy adolescent 
school girls, aged 12-15years, from 12 districts, has 
documented overall rubella seropositivity of 76.4%. 
The urban population had a comparatively better immune 
status than that of the rural population (80.2% versus 
73.1%).15Protective levels of antirubella IgG were 
documented in 72% of pregnant women in sudan16 and 

53% in Nigeria17, 93% in Cartogena(Columbia).18A 
study in Toronto examined data among 5783 consecutive 
women for rubella susceptibility. They encountered low 
rubella immunity among women immigrant from North 
Africa and Middle East as compared to Canadian born 
nationals. This is due to improper or lack of immunization 
program in these developing areas.19

A study in the Gynecology Department of Shifa 
International Hospital, Islamabad in the year 2002, 
showed seronegativity of 39% for rubella in pregnant 
women.20 Contrary to this, a study from Lahore has 
documented that 81.78% females of child bearing age 
had immunity to rubella12 which is comparable to the 
results of our study. Thus, a wide range of seroprevalence 
exist among different cites of Pakistan. This is probably 
because of epidemic outbreaks of rubella in our general 
population as previously mentioned by Iqbal and 
Bokhari.21

A study conducted at Department of Obstetrics and 
Gynecology, Jinnah Postgraduate Medical center, Karachi 
observed 94% of seropositivity and 6% of seronegativity 
for rubella in pregnant women22. Similar type of study 
conducted in the same Department showed 89% of 
pregnant women were immune to rubella23. The overall 
seropositivity for IgG in studies from Karachi among 
pregnant women was observed from 89 to 94%. Hence, 
6% to 11% of pregnant women are susceptible. In this 
study, 11.8% of gravid females were shown no immunity 
to rubella, which is in the range of seronegative pregnant 
women of above mentioned studies.   
The rationale of this study was to focus on those women 
who show no immunity against rubella, as shown by 
IgG levels, give them rubella vaccine after the completion 
of pregnancy. Furthermore, measures should be 
performed to cover the population at risk and prevent 
morbidity.
Rubella vaccine, in the form of MMR vaccine, is a live 
attenuated vaccine and cannot be given during pregnancy. 
However, the best method of personal prevention is for 
women to have their rubella immunity checked before 
trying to conceive and to get immunized if necessary. 
It is necessary to realize that treatment of CRS is costly 
whereas rubella vaccination programs are highly cost 
effective.24The introduction of rubella vaccine requires 
ongoing strengthening of routine immunization services 
and surveillance systems.25
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Table: 3
Educational status in relation to Rubella IgG status

Educational 
Status Present Absent

Illiterate
<Matric
>Matric
Intermediate
>Intermediate

n = 82
10
30
14
18
10

( % )
12.2
36.6
17.1
22
12.2

n = 11
4
6
0
1
0

( % )
36.4
54.5
0
9.1
0

Presentage Presentage

Rubella 
IgG Status



CONCLUSION:
Significant number of pregnant women visiting tertiary 
care hospital was not immune to rubella virus. Hence, 
their fetuses were susceptible to congenital anomalies. 
Therefore, screening of pregnant women should be 
recommended to determine those who are eligible for 
immunization against rubella.
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ABSTRACT:
Objective: To evaluate the effect of green tea consumption on HDL-cholesterol level in hyperlipidemic patients
Materials and Methods: Forty hyperlipidemic patients were selected from Ghurki Trust Teaching Hospital Lahore and divided 
in two groups with 20 patients in each group.Group-I was advised to take, six hourly 180 ml green tea prepared by conventional 
method for two months. Group-II was labeled as control, not to take green tea for 2 months. Their HDL-cholesterol was measured 
at day-0 and on day-60. HDL-cholesterol was measured by separating other lipoprotein fractions using  chemical precipitation 
with divalent ions such as Mg2+, then coupling the products of a cholesterol oxidase reaction to an indicator reaction. 
Results: After two months, it was observed that green tea consumption raised HDL-cholesterol by  7.5 mg/dl, while control 
group’s HDL-cholesterol was raised 0.8 mg/dl only in this period.  
Conclusion: Consumption of  green tea raised HDL-cholesterol significantly and can be considered as negative risk factor for 
development of coronary artery disease. 
Keywords: HDL level, Hyperlipidemic patients, Green tea

INTRODUCTION:
There are many reasons to develop atherogenesis in 
human body by using high fat diets and medicines. 
Atherogenesis can cause coronary artery disease leading 
to mortality due to heart attack and cardiac 
arrhythmias.Patients with coronary artery disease (CAD) 
commonly have low HDL cholesterol (HDL-C) and 
mildly elevated LDL cholesterol (LDL-C), leading to 
uncertainty as to whether the appropriate goal of therapy 
should be lowering LDL-C or raising HDL-C.1,2,3,4,5,6,7

Many clinical studies suggest that HDL of 60 mg/dl is 
associated with dramatic reduction in rate of heart attack. 
Several studies suggest that higher levels of HDL are 
associated with less carotid and coronary atherosclerotic 
plaque. HDL particles are also protective against 
infections and even cancer, and are a major player in 
the body's fight against inflammatory patterns. In other 
words, HDL has clearly established itself as a blood

particle that provides powerful protective funct-
ions.8,9,10,11,12 Tea, prepared from the leaves of Camella 
sinensis, is the most popular beverage in the world 
except water. Black tea, made from the mild oxidation 
of green tea leaves, amounts to 80% of world tea 
production. Flavonoids are a group of polyphenols 
present in vegetables, fruits and beverages such as tea 
and wine13,14,15. Recent research studies  shows that green 
tea lowers total cholesterol and raises HDL ("good") 
cholesterol in both animals and people. One population-
based clinical study found that men who drink green 
tea are more likely to have lower total cholesterol than 
those who do not drink green tea. Results from one 
animal study suggest that polyphenols in green tea may 
block cholesterol from being absorbed in the intestine 
and also help the body get rid of cholesterol. In another 
small study of male smokers, researchers found that 
green tea significantly reduced blood levels of harmful 
LDL cholesterol2,3,4. It is thought that the antioxidants 
catechin and caffeine found in green tea may have a 
role in helping the body burn more calories-sometimes 
referred to as speeding up the metabolism-which can 
help weight loss3,4,5,6,7. Green tea preparations used for 
losing weight are extracts of green tea that contain a 
higher concen-tration of catechins and caffeine than the 
typical green tea beverage prepared from a tea bag and 
boiling water.16 Eleven research studies involving 821 
people found daily consumption of green and black tea 
(as a drink or a capsule) could help lower cholesterol 
and blood pressure.17,18,19,20

MATERIAL & METHOD:
This research study was conducted at Ghurki trust 
teaching hospital (GTTH), Lahore Pakistan from June 
2015 to September 2015. Forty hyperlipidemic patients 
were selected from GTTH for the study. Age of patients 
ranged from 18 to 70 years. Both gender male and 
female patients were enrolled. They were advised to 
discontinue any hypolipidemic medications and foods. 
Patients suffering from any metabolic disease, renal 
impairment, liver disease, and already victimized by 
cardiac problems were excluded from the research 
study.Forty patients were divided in two groups, twenty
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individuals in each group.  Group-1 was advised to take 
180 ml green tea boiled in hot water every six hourly 
for the period of eight weeks. Group-II was considered 
as control group and was advised not to take green tea, 
black tea or coffee for eight weeks. Their baseline values 
of HDL-cholesterol were measured by separating other 
lipoprotein fractions using  chemical precipitation with 
divalent ions such as Mg2+, then coupling the products 
of a cholesterol oxidase reaction to an indicator reaction. 
Statistical Analysis: Mean values with SD and SEM 
were analysed statistically by using SPSS version 
22.0.0.0. Statistical significant was considered as p-
value of changed parameter from day-0 to day-60. P-
value of <0.001 was labeled as significant and p-value 
of >0.05 was considered as non-significant change. 

RESULTS:
After eight weeks of trial, following changes were 
observed in selected parameter of HDL-cholesterol. 
In Group A HDL-C increased from 32.08±2.22 mg/dl 
to 39.54±1.96 mg/dl with a change of 7.5 mg/dl from 
base line day-0 to day- 60.This was found to be 
statistically significant. However in group B, HDL-C 
increased from 35.10±2.03 mg/dl to 35.92±3.14 mg/dl 
with a change of 0.8 mg/dl only and was statistically  
non significant.(Table-1)

DISCUSSION:
Green tea is alleged to boost weight loss, reduce 
cholesterol, combat cardiovascular disease, and prevent 
Cancer and Alzheimer's disease. We retested and 
reviewed its HDL-cholesterol raising effects in 
hyperlipidemic patients. By two months consumption 
of green tea (180 ml/six hourly) it was proved that green 
tea increased 7.5 mg/dl of HDL-cholesterol, which is 
significant raise in the parameter. These results match 
with results of study conducted by Zhang C 21 who 
proved that green tea consumption for 5 weeks raised 
high density cholesterol from 39 mg/dl to 45 mg/dl in 
20 hyperlipidemic patients. Our results are in contrast 
with results of study conducted by Khan22 who proved 
only 2.08 mg/dl raise in plasma HDL-cholesterol, when 
green tea was used by 17 hyperlipidemic patients for 
one month. This contrast may be due to less frequency 
of taking green tea by patients; ie 12 hourly. In our study 
control groups HDL-cholesterol was raised from 
35.10±2.03 mg/dl to 35.92±3.14 mg/dl which is only 
0.8 mg/dl increase in HDL-cholesterol. This change is 

non-significant when analysed statistically. Arab 23 

described that less consumption or no consumption of 
green tea does not mean that hyperlipidemic patients 
HDL cholesterol can not increase by other healthy habits 
 like aerobic exercise and less frequency of taking junk 
food which contain lesser raw fat. Khalesi 24 explained 
that lesser the predisposing factors for coronary artery 
disease, lesser the risk for developing heart attack and 
cardiac arrhythmias in human beings. Our results match 
with results of study conducted by Johson25 in which 
10 mg/dl HDL cholesterol was increased in 39 
hyperlipidemic patients when they took 200 ml green 
tea every four hourly for the period of three months. 
They also mentioned hypoglycemic, and hypotensive 
effects of green tea consumption by primary 
hyperlipidemic patients suffering from metabolic 
syndrome. Not to smoke cigarettes, non-alcoholics and 
aerobic exercise can increase high density cholesterol 
in plasma. It is proved by cohort studies conducted by 
Peng26 that old age, renal diseases, liver diseases, lesser 
lung function may contribute to lower high density 
lipoprotein cholesterol leading to development of 
atherogenesis, cardiac arrhythmias and cardiac arrest. 

CONCLUSION:
After the research study it was concluded that green tea 
can raise HDL-cholesterol significantly and can be 
considered as negative risk factor for development of 
coronary artery disease.
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Group

Group-A
(n=20)
Group-B
(n= 20)

Parameter 

HDL-C

HDL-C

At D-0

32.08±2.22

35.10±2.03

At D-60

39.54±1.96

35.92±3.14

Change 

7.5 mg/dl

0.8 mg/dl

p-value 

<0.01

>0.05

Group-A is tested group, Group-B is placebo group. ‘n’ in groups indicates 
sample size, mean values are measured as mg/dl, HDL-C stands for high 
density lipoprotein cholesterol, ± indicates SEM. P-value <0.01 indicates 
significant change and p-value >0.05 indicates non-significant change
in parameter

Table: 1 
HDL-C level before and after consumption of green tea
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ABSTRACT:
Objective:To evaluate the role of external ethmoidectomy in improvement of proptosis and vision due to ethmoid disease. 
Materials and Methods: This interventional study was conducted in the department of Otorhipolaryngology and Head and 
Neck Surgery Quaid-e-Azam Medical College and Bahawal Victoria Hospital BahawalPur, Pakistan, from September 2013 to 
February 2014. Twenty four males and females who presented in the OPD with proptosis due to polyposis and allergic fungal 
sinusitis were included in this study. All the patients were electively prepared for this operation. All patients had pre operative 
CT scan of nose, PNS, Orbit and Brain. Proptosis and vision was checked by the ophthalmologist. Informed written consent 
was taken from all patients. All underwent external ethmoidectomy operation via Lynch Howarth approach which provided a 
direct and in depth view of the ethmoids and orbit.
Results: 13 patients were males and 11 were females with mean age 22.46 ± 10.15 years (range 7-45 years). All patients had 
proptosis and size of proptosis improved in17 patients (70.83%).   Impaired vision was seen in 17 cases and improvement was 
seen in 11 cases (64.70%).There were no major post operative complications and the minor complications like external scar, 
lacrimation and anterior nasal discharge resolved completely. 
Conclusion: External ethmoidectomy has a role in improvement of proptosis and vision due to ethmoid disease. Orbital 
complications due to ethmoid disease should therefore be timely diagnosed and treated so as to have remarkable improvement 
in proptosis and vision. 
Keywords: Proptosis, Vision, Ethmoid Surgery, Lynch Howarth approach, Orbital decompression, Ethmoiditis

INTRODUCTION:
Proptosis is a latin word, which means, prolapse.The 
contents of the orbit are present within  rigid confines 
of the bony orbital walls. Any disease process within 
the orbit or adjacent region has a tendency to displace 
the orbital contents forwards, this displacement of the 
globe is known as proptosis. Though proptosis may 
seem to be primarily the concern of the ophthalmologist, 
but because of the close proximity of the orbit and the 
paranasal sinuses and various connecting fissures and 

foramina between the two, many fronto-ethmoidal lesions 
present with proptosis.1Ethmoid labyrinth is a group of 
small sinuses on each side that lie between upper part 
of nasal cavity and orbit, and separated from later by 
paper thin bone, lamina papyracia or orbital plate of 
ethmoid. This presents poor barrier to infection which 
may therefore spread into orbit.2 The fronto-ethmoidal 
diseases causing proptosis usually present as nasal polyps 
and mucoceles.3

Nasal polypi are frequently seen in ENT practice.The 
word polyp is basically of Greek terminology meaning 
many footed (poly-pous). It was recognized in India for 
the first time and by 1000 BC. Curettes had been devised 
to remove them.4Nasal polypi are prolapsed lining of 
the edematous nasal or sinus mucosa. They block the 
nose to a variable degree depending on their size, and 
cause nasal obstruction. On clinical examination, nasal 
polypi appear as pale, smooth, shining, glistening, 
multiple bags like bunch of grapes. Allergy is an 
important cause of polyp formation.Both imaging and 
clinical techniques help the clinician to determine the 
axial position of the globe in relation to the orbital bony 
rim. An exophthalmo-meter of an accurate design is 
necessary for diagnosis of proptosis.5Surgical intervention 
performed to treat an underlying fronto-ethmoidal disease 
causes decrease in volume of the orbital contents, and 
hence improvement in proptosis. The external fronto-
ethmoidectomy gains its widest applications in treating 
patients with fronto-ethmoidal lesions.6 External 
ethmoidectomy is an operation designed to gain access 
to the ethmoid sinuses via an external incision placed 
between the corner of the eye and the nose. This operation 
is indicated for cleaning irreversible mucosal disease in 
the sinus, recurrent sinus disease, polyposis, chronic 
obstruction to the drainage of infection from the sinuses 
and sometimes, as an approach to the sphenoid and 
pituitary gland. Occasionally, this operation is also 
performed to remove a mucocele or a tumor of the 
ethmoids. It gives better visualization and access to all
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the ethmoidal cells. But the disadvantage of this surgery 
is external scar, which may be minimal with meticulous 
suturing.This early surgical intervention not only 
improves the cosmetic look of the patient by relieving 
proptosis, but would also avoid consequences such as 
visual loss7and intracranial extension.8Present study was 
designed with the objective to highlight the improvement 
of proptosis and vision in patients who underwent Lynch 
Howarth procedure for an underlying fronto- ethmoidal 
disease.

MATERIALS AND METHODS:
This study was conducted at department of ENT & Head 
and Neck Surgery of Quaid-e-Azam Medical College 
and Bahawal Victoria Hospital BahawalPur from 
September 2013 to February 2014. Patients with nasal 
polyposis and proptosis were admitted. Proper history 
and examination was carried out, relevant investigations 
and CT scan of nose, paranasal sinuses were done in all 
patients.With the help of ophthalmologist, vision and 
proptosis was measured preoperatively. Proptosis was 
measured in millimeters with the help of exophthalmo-
meter. Protrusion of the eye ball 19 mm or more was 
labelled as proptosis. Post operative decrease in size of 
proptois was labeled as improvement, and noted in 
millimeters. Similarly vision was checked by 
ophthalmologist by Snell'n chart, and labeled 6/6, 6/9, 
6/12, 6/18 etc. with decreasing vision. One step 
improvement in vision was labeled as one line 
improvement. A performa was designed and filled with 
care. All patients under went external ethmoidectomy 
operation by LynchHowarth approach. Improvement in 
vision and proptosis was measured, 7 days and then 30 
days after surgery.Patients with proptosis (19 mm and 
above) due to nasal polypi and allergic fungal sinusitis 
of any age and of any gender with or without visual 
impairment were included in the study. Whereas patients 
with proptosis due to orbital disease, patients with 
intracranial extension of disease, patients with proptosis 
due to nasal tumours/mucocele and patients with 
blindness were excluded from the study.

RESULTS:
A total of 24 patients with proptosis due to nasal polypi 
and allergic fungal sinusitis were included in the study. 
Out of these 13(54.16%) were male, and 11 (45.83%) 
were female. The mean age was 22.46 ± 10.15 years 
(range 7-45 years).All patients under went external 
ethmoidectomy approach. Proptosis and vision was 
measured 7 days and 30 days after surgery, but results 
were finalized 30 days after surgery. Improvement of 
proptosis was seen in 17 (70.83%) cases(Table 1). 
Average improvement in proptosis was 0.90 mm after 
seven days, and 1.95 mm after 30 days (Table 2) Impaired 
vision was seen in 17 cases, out of which 11 cases 
(64.70%) showed improvement in vision.In 6 cases no 
improvement of vision was seen (Table 3)Average 
improvement in vision was 0.82 lines after 7 days, and 
1.17 lines improvement after 30 days( Table 4)

DISCUSSION:
The forward displacement of eye ball is called proptosis. 
Majority of cases of unilateral and bilateral proptosis 
are seen by ophthalmologist and only few are referred 
to ENT departments.9 The cause of proptosis in 
Otorhinolaryngology is mainly the disease in the frontal 
and the ethmoidal sinuses.10The fronto-ethmoidal disease 
causing proptosis usually presents as nasal polypi and 
mucoceles.3Proptosis is the most common ophthalmic 
sign of allergic fungal sinusitis.11 Orbital involvement 
must be ruled out whenever an ENT patient presents 
with orbital complaints like proptosis, ophthalmoplegia, 
neurological dysfunction of eye, chemosis or epiphora.12 

Ballooning of edematous sinus or nasal mucosa is called 
nasal polypi. Patients may present with simple nasal 
polypi or polypi with fungus. Some of the patients with 
nasal polypi may also have intraorbital or intracranial 
extension. The treatment of nasal polypi, especially to 
prevent recurrence, has always been a challenging task 
for ENT surgeons. Small polypi without introrbital or 
intracranial extension may respond to oral or nasal 
corticosteroids, but the recurrence rate is high and usually 
surgery is required.13The surgical treatment is intranasal 
polypectomy or ethmoidectomy. Although the chances 
of cure after surgical treatment are considered more, 
they are not free from complications like hemorrhage, 
infection, intraorbital or intracranial complications.
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Table: 1
 Improvement in Proptosis

Table: 2
Average improvement in Proptosis

Average
improvement
in proptosis

After 7 days

0.90 mm

After one
month

1.95 mm

Proptosis
Improvement 
No improvement 
Total

No. of patients
17 (70.83%)
7 (29.16%)

24

Vision
Improvement 
No improvement 
Total

No. of patients
11(64.70%)
6(35.29%)

17

Table: 3
 Improvement in Vision

Table: 4
Average improvement in Vision

Average
improvement
in vision

After 7 days

0.82 lines

After one
month

1.17 lines



Recently a new technique of nasal polypectomy or 
ethmoidectomy has been developed, which is done with 
the help of Endoscope, called Functional Endoscopic 
Sinus Surgery (FESS).The Concept of Surgery was 
developed in 1970s, by Stammberger.14Whichever 
technique of surgery is used, there is quite a high 
incidence of recurrence of nasal polypi after the operation, 
so surgery should be followed by corticosteroid nasal 
spray.15The rate of recurrence is higher in patients with 
asthma, eczema and aspirin hypersensitivity.16

Patients with proptosis due to nasal polypi and allergic 
fungal sinusitis (thick viscous mucin) were included in 
our study. Allergic fungal sinusitis is a non invasive, 
but vigorous, inflammatory response to mold that occurs 
in immunocompetent patients with chronic sinusitis and 
nasal polyposis. It typically occurs in patients who have 
a history of atopic disease. Occasionally, the patients 
with allergic fungal sinusitis present with ophthalmic 
signs and symptoms, most commonly proptosis and 
diplopia.17 CT scans of these patients show hypertrophic 
sinusitis and often hyper attenuating allergic mucin 
within the sinus cavities. Extra sinus extension of disease 
is common. Surgical histopathology shows eosinophilic-
lymphocytic mucosal inflammation and inspissated 
allergic mucin containing non-invasive fungal 
hyphae18,19,20

Fewer relevant data is available on the subject of treating 
these fronto-ethmoidal lesions with proptosis. Some 
surgeons do Lynch Howarth approach while others 
prefer endoscopic approach. Still a lot of research work 
is required in this regard. Endoscopic sinus surgery is 
now frequently used newer technique. But it is costly 
and not available in every centre. That is why some 
surgeons still prefer external ethmoidectomy approach 
for the treatment of nasal polypi, especially to avoid 
recurrence, with good results.21 Saeed22 showed 97% 
success rate and Baig23 100% success rate with external 
ethmoidectomy regarding recurrence of nasal polypi.The 
current study evaluated the improvement of proptosis 
and vision after Lynch Howarth external ethmoidectomy 
approach. As we don't have the facility of endoscopic 
sinus surgery, so we preferred this approach with good 
results.Qureshi24 performed Lynch Howarth external 
ethmoidectomy in 10 patients with polyposis and 
proptosis. Two patients (20%) had change in colour 
vision, indicating that the eye was at risk. These two 
patients underwent an emergency external 
ethmoidectomy procedure to save the eye. The results 
were remarkable with improvement of proptosis in all 
patients (100%) which is quiet high, while our study 
has showed improvement of proptosis in 70.83% 
cases.Aziz6conducted similar study on 70 patients with 
proptosis due to frontoethmoidal disease. He noted 
improvement in protosis in 42 patients (60%), which is 
comparable with our study.Sheikh25 also reported a 
single case with marked improvement in vision and 
dystopia after external ethmoidectomy approach. Thus 
external ethmoidectomy operation via Lynch Howarth 
approach provides a direct and in depth view of the 
ethmoids and orbit.Centers where endoscopic sinus 

surgery is not available, this approach could be practiced. 
It offers not only access and illumination to this area 
but as mentioned earlier also a good perception of depth 
in ethmoids and orbit, to prevent complications like, 
hemorrhage and blindness. Although this technique has 
the disadvantage of external scarring but this can be 
minimized with meticulous suturing techniques. The 
scar also fades with passage of time.

CONCLUSION:
External ethmoidectomy approach has given remarkable 
results in improvement of the proptosis and vision. 
Orbital complications due to ethmoid disease should be 
timely diagnosed and treated to save the eye and prevent 
external deformity.
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ABSTRACT:
Objective: To determine student’s perception on preclinical operative dentistry course in different dental colleges of Karachi.
Materials and Methods: This descriptive study was conducted at three different dental colleges of Karachi .Total of 130, 2nd 

year BDS students participated. Specially designed questionnaire including demographics was used. This research was conducted 
after getting permission from respective authority and verbal consent from all respondents. Analysis was done using SPSS 
version 17.
Results: Total 130 participants responded out of which 109 (86.3%) were female and 21 (13.7%) were male. The mean age 
of the respondents was 20.54 ± 1.037 years (a range of 18-25 years). More than 80% of the students reported that preclinical 
course helped them in understanding the subject, increased their motivation to gain knowledge and would help them in final 
year respectively.71.5% and 75.4% stated improved confidence and easier to work in clinic.60.8% and 33.1% found that the 
course was adequate and extensive respectively.54.6% of the participant perception was that every lecture should be accompanied 
by clinical visit. Reason to attend preclinical course included 35.4% (essential preparation for clinical dentistry), 3.8% just 
because of attendance. 81.5% of the students want to have structured manual of the course.
Conclusion:Students showed positive response regarding preclinical course in order to increase their interest and to become a 
successful clinician. However, some revisions need to be made in educational methods and contents.
Keywords: Dental education, Preclinical course, Operative dentistry, Psychomotor skills.

INTRODUCTION:
Dental education is considered as a complex, challenging 
and often stressful educational procedure.1 Acquisition 
of psychomotor skills by undergraduate students is an 
important step in many health professions, particularly 
dentistry to become a successful professional.2Before 
performing procedures that may be invasive and/or 
irreversible in patients, it is essential that the dental 
students should spend time to learn essential psychomotor 
skills through various teaching strategies during their 
preclinical laboratory projects to meet patient 
needs–either aesthetic or functional.3These projects vary 
from the use of traditional bench-top typodonts mounted 
manikins adapted to phantom heads to highly 
sophisticated devices, such as the virtual reality 
simulators.4,5

Curriculum of BDS prepared by Pakistan Medical &
Dental Council (PMDC) and the Higher Education

Commission (HEC) include 25 lecture hours and 110 
practical hours for pre-clinical instruction in second 
year and 20 lecture hours and 80 practical hours for pre-
clinical operative dentistry in third year.6,7Factors affecting 
clinical learning include varieties of clinical cases 
encountered, the quality of supervision and feedback, 
good organization of the experiences of learners and 
teachers. The central concern in dental education is to 
prepare dental students to independently provide patient 
care. The learner’s views of their educational experiences 
is important in modifying the educational process.1

Students View point regarding quality and efficacy of 
dental education is very important because they are the 
main consumers of dental education and their opinions 
is considered as the major determinants of teaching 
effectiveness. For continuous improvement a feedback 
mechanism is required.The present study was conducted 
to assess the perceptions of dental students on preclinical 
operative dentistry course in three different dental 
colleges of Karachi.   

MATERIAL AND METHODS:
This descriptive study was conducted at three different 
dental colleges of Karachi, Bahria University Medical 
and Dental College (BUMDC), Karachi Medical and 
Dental College (KMDC) and Dow University of Health 
Sciences (DUHS). A specially designed self-administered 
questionnaire was distributed among dental students at 
the end of their respective lectures on the day of study. 
Questionnaires were answered anonymously by students 
and no personal information except their age and gender 
was obtained. The questionnaire consisted of 18 close-
ended questions with different options to mark against 
and some were simply yes/no type questions. 
A total of 130 students participated in the study, out of 
which 109 were females and 21 were male students. 
Inclusion criteria include students of second year BDS. 
First year, third year and final year students were
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excluded. This research was conducted after getting 
permission from respective authority and verbal consent 
from all respondents. All respondents participated 
voluntarily in this study. Confidentiality of the response 
of the respondents has been maintained.Data were 
obtained and analysed using SPSS software (version 
17.0) for statistical analysis.	

RESULTS:
Total 130 participants responded out of which 109 
(86.3%) were female and 21 (13.7%) were male (Figure 
1). The mean age of the respondents was 20.54 ± 1.037 
years (a range of 18-25 years). The questionnaire was 
distributed among 2nd year students in three different 
dental colleges of Karachi, the percentage of participants 
from each college is shown in Figure 2. Student response 
regarding the academic year most suitable to teach 
preclinical course is shown(Figure 3).
According to 79(60.8%) students the course content 
was adequate, 43(33.1%) students thought it was too 
extensive, 6(4.6%) and 2 (1.5%) students found it too 
easy and inadequate respectively. Regarding question 
about teacher attention received by the students, 79 
(60.8%) responded that they received enough attention, 
33 (25.4%) chose more than enough, 15 (11.5%) were 
not satisfied and marked not enough. Out of total 53 
(40.8%) students selected excellent and satisfactory for 
the ability of the teachers to clarify concepts, 17(13.1%) 
chose between satisfactory and not good enough. 71 
(54.6 %),11 (8.5%) students suggested that each lecture 
should be accompanied by visits to the dental clinic to 
see the live procedures and separate class rooms should 
be available for preclinical lecture and exercises 
respectively. In response to question about facilities 11 
(8.5%) students reported about the difficulty in getting 
extracted teeth, 10 (7.7 %) students  mention that getting 
plaster model at the right time was a great problem, 10 
(7.7 %) chose that there should be proper syllabus.(Table 1).
Another question regarding reasons to attend the course 
 revealed that 46 (35.4%), 37(28.5%), 20(15.4%), 14 
(10.8%), 5 (3.8%) and 6 (4.6 %) responded that it was 
an essential part of preparation for clinical dentistry, 
they would not have to go directly to patients without 
prior practice,  made them feel like dentists for the first 
time,genuinely interested in having the course, just 
because of attendance,chose more than one reason 
respectively. students reported that they used more than 
one source of study, most reported educational resources 
used by the students include more than one source37 
(28.5%),McCabe’s Dental Materials 31 (23.8%), lecture 
handouts24 (18.5%),copied multimedia presentations19 
(14.6%)and only 6 (4.6%) used Practical Manual of Op-
erative Dentistry (Table 1).
Majority of the students 113 (86.9%),101 (77.7%) and 
98 (75.4%) and 93 (71.5%) believed that the course had 

increased their motivation in gaining knowledge about 
techniques,would help in better patient handling and 
care and would be easier to work in clinics after this 
course and improved confidence level for further exercise 
respectively. According to 83 (63.8%) students the 
environment was conducive to learning and 32 (24.6%) 
replied it was not. 86 (66.2%) students felt that they 
would be capable of evaluating their own work after 
the course, 15 (11.5%) could not and 29(22.3%) don’t 
know. 33 (25.4%) students responded that more topics 
should be added, 86 (66.2%) and106 (81.5%) students 
thought no more topics should be added and a manual 
specially tailored for the course should be available. 111 
(85.4%) students response showed that clinical rotation 
to observe procedures being done after every clinical 
exercise will be helpful (Table 2).
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Figure: 1
Gender distribution
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Figure: 2
Percentage of participants from each college
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Questions

Course content was

Do you think you receive
enough attention by your
teacher

Do you think teacher are able to
clarify concepts

What is your perception about
facilities provided to you during
your preclinical courses?

Your reason to attend
preclinical course

Which educational resource did
you use for study during your
preclinical course

Options

Adequate
Too extensive
Too easy
Inadequate 

Enough 
More than enough
Not enough 
Did not reply

Excellent 
Between excellent and satisfactory
Satisfactory
Between satisfactory and not good enough
Not good enough

Getting extracted teeth was a great Problem
Problem getting plaster models at the right time
Separate classroom should be available
Each lecture exercise to be accompanied by visits
to the clinic to see the procedure being done
Syllabus would be a good idea
Did not reply
More than one option

Genuinely interested in having the course
Essential preparation for clinical dentistry
Made them feel like dentists for the first time
Would not have to go directly 
onto patients without prior practice
Attendance
More than one reason
Did not reply

Notes 
Lecture handouts
Student assignments
McCabe’s Dental Materials
Copied Multimedia presentations
Practical Manual of Operative Dentistry
Students reporting more than one source of study
Internet/senior notes  
Did not reply

Count (n)

79
43
6
2

79
15
33
3

17
53
35
17
8

11
10
11
71

10
13
4

14
46
20
37

5
6
2

7
24
1
31
19
6
37
3
2

Percentages %

60.8
33.1
4.6
1.5

60.8
11.5
25.4
2.3

13.1
40.8
26.9
13.1
6.2

8.5
7.7
8.5
54.6

7.7
10.0
3.1

10.8
35.4
15.4
28.5

3.8
4.6
1.5

5.4
18.5
.8
23.8
14.6
4.6
28.5
2.3
1.5

S.#

1

2

3

4

5

6

Table: 1
Frequencies and Percentage of different variables



DISCUSSION:
There is increasing awareness that learner’s views of 
their educational experiences and responses are crucial 
in modifying the educational procedure. Therefore, 

quantitative data collection methods, primarily surveys, 
have been widely used to evaluate dental student’s 
perspective on the effectiveness of courses in areas such 
as operative dentistry.8
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Table: 2
Frequencies and Percentage of different variables

Figure: 3
Students response about the academic year most 

suitable to teach preclinical course

S.#

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Questions

It would help you in
final year

Course has any role in motivating to
increase your knowledge about techniques

It would help you in better
understanding of the subject

It would help you in better
patient handling after this course

It would be easier to work in
clinics after this course

It would improve confidence
level for further exercise

Environment was
conductive to learning

you would be capable of evaluating
your own work after the course

Do you think more topics should be
added in your course

There should be structured
manual of the course.

Going to clinic to observe procedures being
done after every clinical exercise is helpful

Count(n)
Percentage %

Count(n)
Percentage %

Count(n)
Percentage %

Count(n)
Percentage %

Count(n)
Percentage %

Count(n)
Percentage %

Count(n)
Percentage %

Count(n)
Percentage %

Count(n)
Percentage %

Count(n)
Percentage %  

Count(n)
Percentage %

YES

106
81.5

113
86.9

112
86.2

101
77.7

98
75.4

93
71.5

83
63.8

86
66.2

33
25.4

106
81.5

111
85.4

NO

4
3.1

15
11.5

8
6.2

8
6.2

15
11.5

17
13.1

32
24.6

15
11.5

86
66.2

8
6.2

5
3.8

DON’TKNOW

20
15.4

2
1.5

10
7.7

16
12.3

17
13.1

20
15.4

15
11.5

29
22.3

11
8.5

16
12.3

14
10.8

Options



Operative skills development in a preclinical setting is 
of importance for the training of undergraduate 
students.9This study aimed to explore dental student’s 
views regarding the reason and advantages of attending 
the preclinical course, the learning environment, course 
content, quality of teaching, learning facilities and the 
educational resources used by the students. Student’s 
suggestion was also taken into consideration.
In our study 113 (86.9%) of the students perception was 
that the course had motivated them to increase their 
knowledge regarding techniques and 106 (81.5%) 
thought course would help them in final year. Ahmed 
reported in his study that 100% students responsed that 
pre-clinical course had increased their motivation and 
would help them in final year.10 More than 80% students 
perception was that the course would help in better 
understanding of the subject. Preclinical course really 
help students to better correlate their theoretical 
knowledge with clinical application and this integration 
increase student interest in the subject and at the same 
time help in better understanding of the subject.
In our study 77.7% and 75.4% students perception were 
that after attending the preclinical course it would be 
easy to handle the patient and easier to work in clinic 
respectively. Bianca’s study results also suggested that 
preclinical training on the typodont and in the classroom 
was related with clinical performance.1111.5% of the 
students perception was that the course is not related to 
clinical success. Both Curtis12and Nunez13 studies found 
that preclinical training was not an accurate interpreter 
of success in clinic. The literature is full with illustrations 
regarding self-evaluation which explains that self-
evaluation skills of students are not accurate.14,15

Expert judgement and advice is needed for accurate 
evaluation yet 66.2% of the second year students stated 
that they could evaluate their own work after attending 
the course.This is in direct contrast with studies evaluating 
the self-assessment skills of students, it showed that 
students were too assertive when evaluating their own 
self-assessment skills.16,17

In order to match the learning styles of all students 
learning resources should be different. In our study most 
of the students use more than one source of study. Some 
students preferred more difficult textbooks while others 
relied on notes and handouts. An ideal dental educational 
setting should aid students to acquire the necessary 
clinical,theoretical and interpersonal competences and 
expose them to ‘clinical experiences’ equivalent to the 
environment in which they are probably be practicing 
dentistry.15In our study 85.4% responded that clinical 
rotation to observe procedures on patients should be 
included in the curriculum. 63.8% students thought that 
the environment was conducive to learning, 32 (24.6%) 
were not in favour and 11.5% students don’t know. In 
Betsy’s survey students also felt that the learning 
environment contributes to their learning. The working 
environment has to be optimal in order to get the best 
out of anyone, whether a teacher or astudent. If it is 
pleasant, the final result is definitely going to be better 
than if the environment were to be stressful or not so 

pleasant.18Among dental students the experience of sever 
eanxiety and stress is well-recognized. Stress-related 
symptoms reported by the students range from mild 
anxiety to eating and sleep disorders, as well as poor 
performance, lack of ability to concentrate, aggression, 
sadness and other devastating effects. Commonly 
reported sources of stress include academic 
overload.19,20,21,22,23,24,2581.5% suggested that there should 
be structured manual of the course. 33.1% and 66.2%
students opinion was that the course was too extensive 
and no more topics should be added.
In this study 35.4% students thought that it  is essential 
part of preparation for clinical dentistry, 28.5% chose 
they would not have to go directly onto patients without 
practice, 15.4% attend this course because it make them 
feel like dentists for the first time and  10.8% students 
were genuinely interested in having the course. Ahmed’s 
survey also supported our view that it is important 
preparation for future clinical practice and made them 
feel like real dentist and increase their interest in the 
subject.10

Students also felt that a good student-teacher relationship 
facilitates student’s learning and leads them to achieve 
their learning goals.1 60.8% students reported that they 
received enough attention from teacher, 25.4% responded 
more than enough, 11.5% were not satisfied. Majority 
of the students were satisfied from the teacher’s ability 
to clarify concept but some students were not, reasons 
include poor attendance, communication gap between 
student and teacher, problem with the basic concept.

CONCLUSION:
It is important to understand that education is much 
more than gaining knowledge or training. It is essential 
to view dental studies from a student centred perspective. 
In this study majority of the students were in favour of 
attending the preclinical course and understand its 
importance in building up their confidence, better 
understanding of the subject and better patient handling 
in future dental practice. Course should also be included 
in first year for better understanding of dental materials. 
Every preclinical lecture should be accompanied by 
clinical visits. There should be structured manual for 
preclinical course for guidance along with especially 
trained separate teaching faculty should be appointed 
so that the students receive enough attention and their 
queries can be better responded.
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ABSTRACT:
Objective: To evaluate the diagnostic accuracy of gray scale and doppler examination in antenatal diagnosis of placenta accreta.
Materials and Methods: This is a prospective study done in a tertiary care center having large number of obstetrical cases,Ziauddin 
University hospital during a period of ten months from 12th August 2014 to 11th June 2015.Thirty seven pregnant high risk cases 
all with clinical suspicion of placenta accreta were subjected to sonographic evaluation using gray scale and color doppler 
imaging by senior radiologists. Presence of vascular lacunae with turbulent flow, loss of retro-placental clear space, vessels 
traversing the uterine serosa, thin out myometrium and interrupted retro-placental flow was evaluated sonographically. Maternal 
delivery records were reviewed for delivery outcomes and sonographic findings were confirmed at delivery on surgical and 
clinical findings.
Results: The diagnostic sensitivity of ultrasound for placenta accreta was 93.3% and specificity was 85.7%. Positive predictive 
value was 96.5% whereas negative predictive value of 75%. 
Conclusion: Gray scale and color Doppler sonography has fairly good sensitivity for prenatal diagnosis of placenta accreta
Keywords: Placenta accreta, Sonography, Color Doppler, Sensitivity, Specificity

INTRODUCTION:
Placenta accreta is an important cause of maternal 
morbidity and mortality and is becoming the major 
reason for emergent postpartum hysterectomy. Two 
recent studies conducted in the United States propose 
a prevalence of one in 2500 deliveries, with both studies 
using both clinical and pathologic diagnoses.1,2,3The 

incidence of placenta accreta has increased with the 
growing number of cesarean deliveries. Recent estimate 
signifies a 25% to 50% incidence of placenta accreta in 
patients with placenta previa and prior cesarean 
delivery.1Morbidly adherent placenta implies an abnormal 
implantation of placenta into the uterine wall which 
could be placenta accrete vera, increta or percreta. In 
Placenta accrete vera placental villi adhere directly to 
the myometrium. In placenta increta placental villi 
invade into the myometrium and in placenta percreta 
placental villi invade through the myometrium and into 
the serosa. Placenta previa and previous cesarean section 
are the most important known risk factors for Placenta 
accreta. The clinical outcome of Placenta accreta is 
massive hemorrhage during placental separation. 
Hysterectomy is frequently required, serving to serious 
co-morbidities such as cystotomy (15.4% of cases), 
ureteral injury (2.1%), and pulmonary embolus (2.1%), 
with 26.6% of patients admitted to the intensive care 
unit.4 Placenta percreta can also lead to the damage of 
adjacent organs, mostly leads to bladder injury.
The exact pathogenesis of placenta accreta is not obvious, 
however, there have been several theories proposed. It 
is documented that abnormal vascularization due to 
scarring process after surgery with secondary localized 
hypoxia can lead to both faulty decidualization and 
disproportionate trophoblastic invasion. 5 , 6 , 7

Prenatal diagnosis of placenta accreta can help reducing 
the complication rate by enabling a surgeon to plan for 
the type of resources required at the time of delivery. 
Cesarean section is generally planned at 36 weeks 
gestation to minimize the risk of spontaneous labor. 
Surgical preparation regarding matters such as site of 
incision and need for uterine artery balloon occlusion 
can be individualized. The accuracy of sonography using 
gray scale and Color Doppler techniques for prenatal 
diagnosis of placenta accreta varies broadly in different 
studies. Its sensitivity has been described in range of 
33% and 100%, and the specificity also varies 
broadly.8,9,10,11,12,13 The aim of present study was to 
evaluate the accuracy of sonography in prenatal diagnosis
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of placenta accreta.

MATERIALS AND METHODS:
It is a prospective study done in Ziauddin University 
Hospital during a period of ten months between 12th 

August 2014 to 11thJune 2015. It is a tertiary care institute 
with large number of obstetric patients. Our study 
population included 37 pregnant females. All cases hav-
ing clinical suspicion of placenta accreta were sono-
graphically evaluated using Gray scale and Color Doppler 
imaging by senior radiologists. Presence of vascular 
lacunae with turbulent flow, loss of retroplacental clear 
space, vessels traversing the uterine serosa, thin out 
myometrium and interrupted retroplacental flow was 
evaluated sonographically. Maternal delivery records 
were reviewed for delivery outcomes.
The placenta was considered normal if it was easily 
delivered during cesarean delivery without any bleeding 
complications. Ideally, the standard of reference for the 
diagnosis of abnormal adherent placenta is histological 
evaluation after hysterectomy has been performed. 
However, hysterectomy is not always clinically indicated 
and management should be conservative (decision to 
leave the placenta to involute in situ if bleeding is 
controlled, or pre-surgical uterine artery balloon 
embolization). Therefore, in these cases pathologic 
evaluation was unavailable therefore the diagnosis was 
based on clinical information provided at the time of 
delivery and surgery. The placenta was considered as 
accreta by clinical criteria including hemorrhage and 
adherent placenta during cesarean section or when it 
was evident that the placenta had reached the uterine 
serosa or the adjacent organs.The sensitivity, specificity, 
positive predictive value (PPV), and negative predictive 
value(NPV) were calculated for sonographic diagnosis 
of placenta accreta. All calculations were done using 
SPSS version 19.

RESULTS:
37 patients underwent sonographic evaluation for prenatal 
diagnosis of placenta accreta.29 patients were given the 
diagnosis of placenta accreta on the basis of ultrasound 
findings and 28 out of 29 patients were found to have 
placenta accreta on final diagnosis. Out of 37 patients 
8 patients were given no sonographic evidence of 
placenta accreta. Out of these 8 patients 6 patients were 
clinically positive for absence of placenta accreta.The 
diagnostic sensitivity of ultrasound for placenta accreta 
was establish as 93.3% and specificity as 85.7% with 
positive predictive value of 96.5% and negative predictive 
value of 75%.Placental lacunae showing turbulent flow 
on color doppler were found to be the most sensitive 
imaging feature to predict the sonographic evidence of 
placenta accreta with sensitivity of 92% and specificity 
of 82%.Vessel traversing the uterine serosa was 
established as the most specific feature to diagnose 
placenta accrete sonographically with specificity of 
95%.Presence of placenta previa and prior history of 
cesarean section are strongly associated with increased 
risk of placenta accreta. We have found that the risk of 

accreta increases with increased number of previous 
cesarean sections. Out of 37 patients all had history of 
previous cesarean scar and out of them only 5 (n=13) 
had history of single cesarean section. 86% (n = 32) of 
patient had low lying placenta, among these 32 patients 
15 patients had grade 3 placenta previa, 5 had grade 4 
placenta previa, 8 presented with grade 2 and 4 patients 
had grade 1 placenta previa. Increased maternal age was 
also found to be associated with increased risk of placenta 
accreta, mean age of the patients diagnosed with placenta 
accrete was calculated as 27 years.Most of the cases 
were diagnosed between 32 to 36 weeks of gestation.Out 
of 37 cases about half of them were confirmed of having 
placenta accreta on clinical and surgical criteria.

Table: 1

DISCUSSION: 
Placenta accreta is a considerable source of maternal 
morbidity and mortality and is now the most common 
cause of peripartal hemorrhage resulting in emergent 
postpartum hysterectomy. Our study evaluated that 
ultrasound using color doppler imaging can correctly 
diagnose placenta accrete antenatally for proper surgical 
planning in order to reduce the risk of life threatening 
peripartal hemorrhage. The incidence of placenta previa 
and placenta accreta was amplified as regards to increased 
rate of cesarean sections, frequency of placenta accreta 
in the existence of placenta previa rising from 24% after 
one cesarean section to about 67% after four or more 
cesarean sections.14These results agree with our study 
which signifies the history of previous cesarean section 
in all patients with placenta accreta and only five had 
previous single cesarean scar, so we establish that the 
risk of placenta accreta increases with the increase in 
number of previous cesarean section.The study done by 
Dwyer15in 32 patients established the sensitivity of 
sonography for diagnosis of placenta accreta as 93% 
and specificity as 71%. They have mentioned in their 
study limitations that their study might have under-
estimated the sensitivity and specificity of sonography. 
This justifies our study results that have estimated the 
sensitivity of sonography for evaluation of placenta 
accreta as 93.3% and specificity of 85.7%. Esakoff16in 
108 patients, have documented sensitivity of 89.5%, 
specificity 91%, positive predictive value(PPV) of 68%, 
and negative predictive value (NPV) of 98%.
Shih17evaluated 170 patients and found sensitivity of 
97%, specificity of 92%, PPV of 77% and NPV 
99%.Warshak18in 453 patients have documented 
sensitivity of 77%, specificity of 96%, PPV of 65% and 
NPV of 98%.Wong 19in 66 patients found sensitivity of 
89%, specificity of 98%, PPV of 89% and NPV of 98%. 
In our study 37patients were evaluated and we found 
sensitivity of 93.3%, specificity of 85.7%, PPV of 96.5% 
and NPV of 75%. Our results are coinciding with all
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these studies. Thus Sonographic imaging is the cheapest 
and prompt imaging technique to use for the evaluation 
of placenta accreta with high sensitivity and 
specificity.Ultrasound examination with color Doppler 
imaging and MRI have all been used in the diagnosis 
of placenta accreta with varying specificity and 
sensitivity. Ultrasound and color Doppler examination 
are the first step for the diagnosis of placenta 
accreta.20,21,22,23,24MRI should be used as a complementary 
tool when ultrasound evaluation is equivocal or when 
the placenta is hardly visualized on ultrasound 
examination.25

The limitation of our study was that not all the cases 
went through pathological evaluation as about half of 
cases were confirmed on clinical and surgical findings.

CONCLUSION:
Both gray scale ultrasound and color Doppler examina-
tion are highly accurate in predicting the radiological 
patterns of placenta accreta. It can save not only the 
time and money but life of high risk and clinically 
diagnosed cases of placenta accreta. 
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ABSTRACT: 
Objective: To evaluate the effect of Methotrexate on blood, liver and renal laboratory parameters in patients having rheumatoid 
arthritis. 
Materials and Methods : A 24-week, single-blind, interventional study was carried out on 155 consecutive patients, aged 29-
70 years, diagnosed with rheumatoid arthritis. They received tablet Methotrexate, 10 mg (2.5 mg, 4 tablets) weekly, orally. 
Laboratory tests like hemoglobin level, total white cell and platelet counts, erythrocyte sedimentation rate, serum glutamic 
pyruvic transaminase and serum creatinine levels were recorded at the initial visit as well as at 6, 14 and 24 weeks follow-up 
visits. 
Results: At the end of 24 weeks hemoglobin level increased to 12.43 ± 0.92 grams per deciliter (g/dl) from a baseline of 10.76 
± 1.12 g/dl, white cell count fell to 7,142.46 ± 1332.23 per cubic mm (cmm) from 8,572 ± 1445/cmm, the ESR fell to 40.14 
±15.78 mm of Hg in 1st hour from 81.03 ±17.98 mm of Hg, the platelet count fell to 2, 33,738.10 ± 59,769/ cmm from 2, 90,278 
± 68,813/cmm, the SGPT levels increased to 55.29 ± 21.97 international units per litre (IU/l) from 31.67 ± 7.37 IU/l and the 
serum creatinine increased to 1.11 ± 0.14 mg/dl from 0.95 ± 0.16 mg/dl, all values being highly significant statistically (p<0.001). 
Conclusion: Methotrexate exerted significant effects on the blood, liver and renal laboratory parameters. These parameters 
may be utilized for monitoring the response and safety of methotrexate use in RA. 
Keywords: Rheumatoid arthritis, Methotrexate, Laboratory parameters, Monitoring, Response, Drug safety

INTRODUCTION:             
Rheumatoid arthritis is a progressive, autoimmune 
disorder of long duration which involves the entire body 
and is manifested by symmetric, small joint synovitis. 
It can be a painful condition in which joint destruction, 
with subsequently deformed joints and loss of function, 
leads to disability and worsening in a patient’s health 
status. 1 The natural course of the disease is one of 
persistent symptoms with varying intensity and 
progressive joint damage resulting in deformities and 
disability. 
The average annual incidence of RA is around 0.03% 
with a 1% worldwide prevalence rate.2 Almost one-sixth 

of the world population lives in India and Pakistan with 
prevalence rates of 0.5% and 0.2-1% respectively.3 A 
prevalence rate of 0.9 and 1.98 per thousand cases was 
seen in the poor and affluent districts of Karachi 
respectively.4 The exact etiology is unknown. Genetic 
risk factors have been identified like the presence of 
HLA-DR4/DR1 (human leukocyte antigen) marker 
cluster in 90% of RA patients.5 Similarly, research has 
shown a strong link between the presence of  (EBV) 
and  (HHV-6) and the probability of developing RA, as 
patients with the disease have shown an abnormal 
immune response to infection with EBV.6,7,8 ,9  

Classification of RA depends on the ACR criteria given 
by the American College of Rheumatology (Table 1).10 

Person fulfilling four of these criteria can be said to be 
suffering from RA. It is now established that permanent 
joint damage starts early on in the disease in patients 
with active polyarticular disease.11 The available treatment 
options are DMARDs (disease-modifying, anti-rheumatic 
drugs), anti-inflammatory agents and analgesics.12,13 

DMARDs have been in use in patients with RA for the 
last several years14 Anti-inflammatory drugs and 
analgesics have no effect on joint damage or rate of 
disease progression though they may reduce the intensity 
of pain and joint stiffness. Methotrexate (MTX), a 
DMARD approved by FDA in 1988 for use in the 
treatment of RA, is the most widely used DMARD 
today15,16,17 The 2006 EULAR recommendations consider 
it as the anchor, first-line drug in the treatment of RA 
regardless of the severity of disease.18

Methotrexate has a three-fold action in RA. Its anti-
inflammatory effect may involve inhibition of production 
of those cells which cause synovitis, inhibition of 
products of toxic agents seen in chronic inflammation, 
reduction of intracellular glutathione levels resulting in 
reduction of macrophage recruitment and function, 
release of adenosine or probably a combination of these 
mechanisms. It also blocks dihydrofolate reductase 
(DHFR), which converts dihydrofolate to tetrahydro-
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folate, thereby preventing the production of chemicals 
and proteins needed for the production of cells involved 
in the inflammatory process. Its anti-metabolic effect is 
due to the inhibition of growth of rapidly proliferating 
cells by acting on the S-phase of the cell cycle.19,20,21,22 

Thus methotrexate acts by inhibiting amino-imidazole-
 carboxamide ribonucleotide (AICAR) transformylase 
and thymidylate synthetase. AICAR produces 
accumulation of adenosine monophosphate (AMP) 
which in turn is converted to adenosine and inhibits 
inflammation.23 It has demonstrated effects on blood 
parameters, renal and liver function.24

These very effects of Methotrexate could be used to 
monitor response to therapy in controlling the disease 
process and to determine its safety of use in RA patients. 
With this background the present study was designed 
to evaluate the effect of Methotrexate on blood, liver 
and renal laboratory parameters in patients having 
rheumatoid arthritis. 

MATERIALS & METHODS:
This was a 24-week, prospective, single-blind, 
interventional study conducted between October, 2009 
to March, 2011, on patients of either sex suffering from 
rheumatoid arthritis who visited the out-patient 
department of a private teaching hospital and a private 
consultant’s clinic in Korangi, Karachi.  Approval was 
obtained from and granted by the Dow University of 
Health Sciences (DUHS) Institutional Review Board 
(IRB). 155 consecutive patients, fulfilling the ACR 
criteria, were chosen and put on 10 mg of Methotrexate 
(4 tablets of 2.5 mg) orally, weekly. They were given 
drugs and directed to return for follow up with  laboratory 
tests (hemoglobin level, total white cell and platelet 
counts, erythrocyte sedimentation rate, serum glutamic 
pyruvic transaminase and serum creatinine levels,) at 
which time they were given drugs for further use. Follow 
ups were conducted at 6, 14 & 24 weeks. Statistical 
analysis was done by SPSS version 18.0 with paired t-
test. The results are shown as mean along with standard 
deviation. The cut off P value was taken to be less than 
0.05. 

RESULTS:
Of the 155 recruited patients 29 were lost to follow up. 
Of the remaining 126 patients 89 (70.6 %) were female 
and 77 (61.1%) were positive for Rheumatoid factor. 
They had a mean age of 45.57 ± 10.32 years, ranging 
between 29 to 70 years.
The mean baseline hemoglobin was 10.76 ± 1.12 grams 
per deciliter (g/dl), mean white cell count was 8,572 ± 
1445 per cubic mm (/cmm), ESR was 81.03 ±17.98 mm 
in 1st hour, mean platelet count was 2, 90,278 ± 
68,813/cmm, mean SGPT value was 31.67 ± 7.37 
international units per litre (IU/l) and mean serum 
creatinine was 0.95 ± 0.16 mg/dl (Table 2).
At the end of the study at 24 weeks the hemoglobin 
increased to 12.43 ± 0.92 g/dl, white cell count fell to 
7,142.46 ± 1332.23 /cmm, the ESR fell to 40.14 ± 15.78 

mm of Hg, the platelet count fell to 2, 33,738.10 ± 
59,769 /cmm, the SGPT levels increased to 55.29 ± 
21.97 IU/l and the serum creatinine increased to 1.11 ± 
0.14 mg/dl, all values being statistically significant 
(P<0.001, Table 3). A total of 19 patients (15.1%, 14 
female & 5 male) showed elevations of SGPT which 
were greater than twice the upper limit of normal (Table 4).
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Table: 1
The American College of Rheumatology classification

criteria

S.#
1
2

3

4

5

6
7

Parameter
Morning stiffness
Arthritis and 
soft-tissue swelling
Arthritis of hand joints 

Symmetric arthritis 

Subcutaneous nodules

Rheumatoid factor
Radiological changes

Features
>1 hour most mornings
of >3 of 14 joints/

Inflammation of joints
of the hands 
Arthritis of the same
joints on both
sides of the body.
Usually found over
bony prominences that
sustain repeated
mechanical stress e.g
olecranon, calcaneum
Present
Suggestive of joint
erosion

  Criteria 1-4 should have been present for at least 6 weeks.
  At least 4 criteria have to be met for classification as Rheumatoid arthritis

Table: 2
Laboratory parameters: baseline and follow up visits

N = 126

Parameter

Hemoglobin
(g/dl)

Total leucocyte
count
(per cubic mm)

Erythrocyte
Sedimentation
Rate
(mm of Hg in
1st hour)

Platelet count
(per cubic mm)

Serum glutamic
pyruvic
transaminase
(SGPT, IU/l)

Serum
creatinine  
(mg/dl)

Baseline
Mean ± SD

10.76
±

1.12

8572.1
±

1445.1

81.03
±

17.98

2,90,277.8
±

68,813.7

31.67
±

7.37

0.95
±

0.16

6 weeks
Mean ± SD

11.729
±

1.1389

8,018.25
± 

1,334.310

65.09
±

17.441

260,452.38
±

63,342.069

33.01
±

10.244

.886
±

0 .1511

14 weeks
Mean ± SD

11.913
± 

1.6673

7,430.95
±

 1,244.281

52.02
± 

15.838

256,666.67
± 

131,073.048

42.54
±

14.110

.986
±

0.1164

24 weeks
Mean ± SD

12.43 
± 

0.92

7,142.46  
±

 1,332.23

40.14
± 

15.78

2,33,738.10
 ± 

59,769.58

55.29
 ±

21.97

1.11
 ±

0.14

SD : Standard deviation, g/dl: grams per deciliter, mm of Hg: millimeters
of mercury, 
IU/l: international units per litre, mg/dl: milligrams per deciliter



DISCUSSION:
DMARDs, having the ability to slow down joint 
destruction, are regarded as the drugs of first choice in 
treating RA. Since permanent joint damage starts early 
in patients with active, polyarticular RA initiating therapy 
with a DMARD shows promising results. The current 
treatment options can adequately control the acute 
symptoms and hold the promise of a good prognosis in 
the long run.25

Folic acid deficiency, a known risk factor for 
Methotrexate-induced cytopenias, affects the rapid 
multiplication of the cells in the bone marrow and 
persons treated with Methotrexate show a fall in their 
cellular folic acid content.26 The depressant effect of 
Methotrexate, especially on hemoglobin levels, is 

transient and the latter is seen to rise gradually about 
one month after starting the drug. Emery et al showed 
an improvement in the hemoglobin level accompanied 
with a fall in the leucocyte and platelet counts.27 In our 
study the improvement in the hemoglobin level was 
statistically very highly significant when comparing end 
values  with its baseline value; 10.76 g/dl to 12.43 g/dl 
(p< 0.001) Similarly the mean leucocyte count fell from 
a mean baseline value of 8,572 /cmm to 7,142 /cmm, 
(p<0.001) when comparing baseline and 24-week values. 
Changes in the platelet count too were statistically very 
highly significant (p<0.001). Ishaq has documented a 
fall of ESR from 52.5 mm of Hg to 24.3 mm of Hg (p 
= 0.0001).28 This is coinciding with our results as ESR 
values in our study fell from a mean baseline level of 
81.03 mm in 1st hour to 40.14 mm in 1st hour (p<0.001). 
These features indicate that our patients responded 
favorably to therapy, had tolerated the drugs well and 
the blood indices had not deteriorated to the extent that 
any dose alteration was needed. This may have been 
due to the fact that they belonged to a younger age group 
(mean ~ 46 years) in comparison to the studies mentioned 
above.
Londono studying the efficacy of Methotrexate found 
elevations of SGPT levels in 26% of their patients while 
Attar in a study seeing the adverse effects of Methotrexate 
found SGPT elevations in 14% of patients. 29, 30 In another 
study Alves showed abnormal levels of liver enzymesÊin 
11.5% of patients using Methotrexate.31  In our patients 
changes in SGPT levels were seen in 15% of patients, 
a figure corresponding to that of the above authors, with 
the levels rising from a baseline value of 31.67 IU/l to 
55.29 IU/l (p <0.001). Methotrexate-associated hepatic 
toxicity may be due to interference with homocysteine 
metabolism leading to increased homocysteine levels 
in the blood. Administration of folic acid has been seen 
to normalize the MTX-induced increase in plasma 
homocysteine.23 Lack of folate supplementation may 
have contributed to the incidence of liver toxicity seen 
in our patients. 32 Furthermore, the difference seen in 
the number of patients affected is most probably due to 
the fact that our patients were younger and our values 
were obtained at the end of 24 weeks as opposed to the 
other studies which were of a longer duration that is 52 
weeks.
Tousson, using Methotrexate, demonstrated an increase 
in the serum creatinine levels to 1.12 ± 0.159mg/dl from 
a baseline of 0.97 ± 0.089 mg/dl (p< 0.01) whereas the 
serum creatinine level in our study rose from a baseline 
level of 0.95 mg/dl to 1.11 mg/dl (p< 0.001).33 The 
reason for this increment could not be ascertained in 
our study participants.

CONCLUSION:
Methotrexate, the drug of first choice in all types of RA 
patients, has exerted significant effects on various 
parameters of blood, liver and kidney. These parameters 
could be utilized for monitoring the response and safety 
of use of Methotrexate in patients having rheumatoid 
arthritis.
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Table: 3
Methotrexate

Baseline v/s 24 weeks
N = 126

Parameter

Hemoglobin, (g/dl)
Hemoglobin, (g/dl), 24 weeks

White cell count (per cubic mm)
White cell count (per cubic mm),
24 weeks

Erythrocyte sedimentation rate, 
(mm of Hg in 1st hour)
Erythrocyte sedimentation rate, 
(mm of Hg in 1st hour), 24 weeks

Platelet count (per cubic mm)
Platelet count (per cubic mm),
24 weeks

Serum glutamic pyruvic
transaminase (SGPT, IU/l)
Serum glutamic pyruvic
transaminase (SGPT, IU/l),  
24 weeks

Serum creatinine ( mg/dl)
Serum  creatinine,  (mg/dl),
24 weeks

Mean
± SD

10.76 ± 1.12
12.43 ± 0.92

8,572.06  ± 1445.08
7,142.46 ±1332.23

81.03 ± 17.98

40.14 ± 15.78

2,90,277.78 ± 
68,813.68

2,33,738.10 ±
59,769.58

31.67 ± 7.37

55.29 ± 21.97

0.95 ± 0.17
1.11 ± 0.14

P value

<0.001 ***

<0.001 ***

<0.001 ***

<0.001 ***

<0.001 ***

<0.001 ***

*** = very highly significant, Paired T-test utilized, SD : Standard
deviation,  g/dl: grams per deciliter
mm of Hg: millimeters of mercury, IU/l: international units per litre,
mg/dl: milligrams per deciliter

Table: 4
 Methotrexate

Serum glutamic pyruvic transaminase (SGPT)
N=126

 Sex

Male
Female
Total

6 weeks

No of
Patients

0
0
0

%
00
00
00

14 weeks

No of
Patients

0
3
3

%
00
3.4
2.4

24 weeks

No of
Patients

5
14
19

%
13.5
15.7
15.1

No of Patients = Number of patients with > 2 x upper limit of normal
(> 68 IU/L in females & > 90 IU/L in males)
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INTRODUCTION:
Most of the oral diseases are directly related to lifestyle, 
Oral disease can be considered a public health problem 
due to its high prevalence and significant social and 
psychological impact and there is an important 
consideration to reduce harmful oral health habits related 

to chewing, such a reduction can be achieved through 
appropriate awareness programs regarding health 
education.1 Smokeless tobacco is consumed extensively 
throughout the world and it’s a public health problem 
especially in Asian countries like India and Pakistan.2

The most important preventable cause of disease burden 
and death all over the world is tobacco. The smokeless 
tobacco products have received increasing attention by 
the tobacco industry and public health community.3 

Cigarette manufacturers have developed new smokeless 
products, including moist snuff and snus brands, 
presented in attractive packaging and available in various 
flavors.4The use of tobacco remains responsible for 
being one of the largest contributors to premature death, 
causing every year millions of deaths worldwide. An 
international research study has estimated the number 
of betel quid users globally to be 600 million.5,6,7 

Smokeless tobacco users in India and Pakistan together 
have been estimated to be 100 million in number. 
Habitual betel quid chewing is commonly practiced by 
men and women in Bangladesh, India, Pakistan and Sri 
Lanka, while tobacco smoking is much more common 
among men in these countries compared to women, 
except for certain small geographic areas.8Smokeless, 
tobacco is associated with increased risk of chronic 
diseases.9These diseases include destructive period-
ontitis,oral and oropharyngeal cancers, oral potentially 
malignant disorders, notably leukoplakia, erythroplakia, 
and oral sub-mucous fibrosis and cardiovascular disorders 
including stroke. The other diseases associated with 
tobacco consumption include erectile dysfunction and 
problems in pregnancy, including stillbirth and low birth 
weight babies.10Smokeless tobacco is available in various 
forms that are either placed in the mouth or inhaled, 
including a finely ground or shredded tobacco known
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ABSTRACT
Objective: To evaluate the knowledge, attitude and practice regarding smokeless tobacco among adolescence of two private 
schools of Gadap Town Karachi
Materials and Methods:This descriptive cross sectional study was carried out in 300 school going children of two private 
schools of Gadap Town Karachi. The children were 11-19 years of age. The study was conducted for a period of six months 
from October 2014 to March 2015. Data was collected by self structured questionnaire related to personal information regarding 
the use of smokeless tobacco habits and the diseases that could be caused by the consumption of smokeless tobacco.Simple 
Random Sampling technique was used for data collection. Informed consent was taken from the principals of both private 
schools.Data was analyzed using SPSS software version 20.
Results:The study participants, 93.0% had the knowledge about smokeless tobacco while 2.7% subjects had no knowledge 
and 4.3% were in a category of “Idon’t know” about smokeless tobacco.32% participants had the habit of chewing chalia, 10.7% 
individuals were placing gutka in the mouth while mawa was placed by 7.3% and mainpuri 6%. Pan chewing habit was 9% 
and often naswar placing was 4%.One packet of smokeless tobacco was used by 18.7% individuals per day and 22% students 
used two packets per day.
Conclusion: Knowledge, attitude and practice about smokeless tobacco among adolescence of two private schools of Gadap 
Town Karachi was unsatisfactory. High prevalence of daily use of smokeless tobacco has been identified in this peri-urban area 
of Karachi. 
Keywords: Knowledge, Attitude, Practice, Smokeless tobacco products, School children

Knowledge, Attitude and Practice Regarding Smokeless 
Tobacco among Adolesence of Two Private Schools

of Gadap Town Karachi
Mahwish Bano1,Asghar Ali2, Muhammad Ali Leghari3,Samreen Mazhar4

	Dr. Mahwish Bano
Demonstrator
Department of Community Dentistry
Baqai Dental College 
Baqai Medical University
Karachi
Email: drmahwishsyed@yahoo.com	

Dr. Asghar Ali
Associate Professor & Head
Department of Community Dentistry
Baqai Dental College
Baqai Medical University
Karachi	

Dr. Muhammad Ali Leghari
Senior Lecturer 
Department of Community Dentistry
Baqai Dental College
Baqai Medical University
Karachi	

Dr. Samreen Mazhar
Assistant Professor
Department of Community Dentistry
Baqai Dental College
Baqai Medical University
Karachi
Received: 13-11-2015
Revised:   06-12-2015
Accepted: 08-12-2015



as snuff that may be in dry and moist forms and loose 
leaf forms known as chewing tobacco; and newer 
dissolvable compressed powdered tobacco tablets etc.11,12

Studies related to use of tobacco have documented that 
deaths from tobacco will become double in 2030 
comparing with 1999 due to increased tendency to use 
tobacco. Although, already about 50% of deaths due to 
tobacco are in high-income countries, but we should 
expect that tobacco-related mortality and morbidity will 
move towards developing countries because of addictive 
tobacco use in these countries.13,14 Studies have identified 
personal, social, and environmental factors which are 
involved in the decision to try smokeless tobacco products 
and in the progression to regular use and nicotine 
addiction.Some studies have examined concurrent 
correlate use of smokeless tobacco especially in young 
people or longitudinal predictors of use in selected 
geographic regions, but prospective studies are not much 
reported among the area of US national sample of young 
people.14,15In Pakistan also there is scarcity of literature 
on smokeless tobacco use in adolescence. Present study 
was undertaken to evaluate the knowledge, attitude and 
practice regarding smokeless tobacco among adolescence 
of two private schools of Gadap Town Karachi.

MATERIALS AND METHODS:
This descriptive cross sectional study was carried out 
for a period of six months from October 2014 to March 
2015 among adolescence of two private schools of Gad-
ap Town Karachi. Data was collected by self structured 
questionnaire related to personal information regarding 
use of smokeless tobacco habits and the diseases that 
could be caused by the consumption of smokeless 
tobacco. 300 males and females study participants were 
evaluated.
The questionnaires for children was circulated in the 
class by trained teachers of the school and were collected 
on the same day after they have filled out the answers. 
The data for this study was collected by carrying out an 
interview among participants. The stratified simple 
random sampling technique was used. The questionnaire 
was divided into four parts. First part included questions 
on demographic characteristics of children that is the 
age, gender, educational status and father’s occupation. 
Second part of the questionnaire included questions to 
test the knowledge of children regarding the family and 
its opinion, harmful effects and ban on purchase of 
smokeless tobacco products etc. Third part comprised 
of questions related to their attitude towards the use and 
duration of smokeless tobacco e.g., pan, chalia, maawa, 
mainpuri, naswar etc. Fourth part consist of questions 
related to their frequency and plan regarding the use of 
smokeless tobacco etc. A written consent was taken 
from school principal as well as children before the 
collection of data. Data was entered and analyzed by 
Statistical Package for Social Sciences (SPSS 20). 
Descriptive statistics of socio-demographic information 
and knowledge, attitude and practices of each chewing 
product was determined.

RESULTS:
Knowledge Regarding Smokeless Tobacco: A total 
of 300 enrolled subjects, 65.7% (197) were males and 
34.3% (103) were females. The mean age of male and 
female was 1.34 with standard deviation +0.476. Out 
of 300 study participants 93.0% had the knowledge 
about smokeless tobacco while 2.7% subjects had no 
knowledge and 4.3% were in a category of “I don’t 
know about smokeless tobacco”. 51% study participant’s 
family had knowledge about the use of smokeless tobacco 
whereas the 43.7% participant’s family had no knowledge 
regarding the use of smokeless tobacco and 5.3% of 
those study participants had not known about the use 
of smokeless tobacco.2.3% subjects knew that smokeless 
tobacco is not good for human health while 87.7% 
subjects had no opinion of smokeless tobacco being 
related to health and 10% of participants said I don’t 
Know, regarding smokeless tobacco.79.7% subjects said 
yes about the harmful effects of smokeless tobacco that 
can cause oral cancer while 4.3% study participants 
responded no, about the harmful effects of smokeless 
tobacco but 16% subjects said I don`t not know about 
the injurious effects of smokeless tobacco. 32.7% 
participants got knowledge from parents about the 
injurious effects of smokeless tobacco whereas the 5.3% 
participants knew the dangerous effects of smokeless 
tobacco use through self learning while the 18% 
participants learn the harmful effects of smokeless 
tobacco from books and education but dentist provide 
information to 4.7% participants regarding the injurious 
effects of smokeless tobacco, on the other hand 19% 
individuals knew the harmful effects of smokeless 
tobacco by TV. only 3.3% individuals knew the risk of 
smokeless tobacco through radio, although 1.7% study 
participants knew the dangerous effects of smokeless 
tobacco by newspapers.56.3% subjects wanted a ban 
on the purchase of smokeless tobacco products on the 
other hand 9.7% subjects did not want a ban on the 
purchase of smokeless tobacco whereas the 34% 
individual did not know about any ban on buying 
smokeless tobacco products (Table 1).
Attitude Regarding Smokeless Tobacco: 32% 
participants chewed chalia. 10.7% individuals placed 
or used gutka in the mouth; On the other hand placing 
mawa & mainpuri was 7.3% and 6% respectively. 
Chewing pan habit was found to be 9% and naswar 
placing was 4%. Individuals who used all of the above 
(chalia, gutka, mawa, mainpuri, paan, and naswar) were 
2.7%.The participants not using smokeless tobacco were 
29.3%. Regarding the mode use for the use of smokeless 
tobacco, 29.3% participants placed tobacco between 
upper or lower lips and gums while tobacco was chewed 
by 42.3% students. The duration of smokeless tobacco 
use was 1 year 21%, 2 year 19.3%, 3 year 20.3% and 
more than 3 years (others) were 11.3%. 24.3% students 
used smokeless tobacco when they were hungry, in 
contrast 30.7% individuals did not use smokeless tobacco 
when they were hungry.17% was in the category of “I 
don’t know” about the status of hungry and using 
smokeless tobacco.The effect on appetite after using
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smokeless tobacco was increased appetite 4%, decreased 
appetite 26%, no change in appetite 18% and Idon’t 
know regarding appetite was 24%.The participants using 
smokeless tobacco under stress were 22% while not 
using smokeless tobacco under stress were 33.7%.The 
participants not knowing about use of smokeless tobacco 
in stress were16.3%.The students clean their teeth after 
smokeless tobacco use were 15% on the other hand 
those who did not clean were 43.7% and students who 
were in  category of “I don’t know” were 13.3%(Table 2). 

Practice Regarding Smokeless Tobacco: 18.7% 
individuals used one packet of smokeless tobacco per 
day and 22% students used two packets per day. 22.3% 
participants used three packets of smokeless tobacco 
per day while 9% individuals used more than 
three(others) packets per day. 40.3% students spent 10 
rupees per day on purchase of smokeless tobacco and 

20.3% participants spent 20 rupees. 7.7% students spent 
30 rupees while 3.7% spent more than 30 rupees 
(others).The frequency of smokeless tobacco in family 
of participants daily was 38.7% , weekly 4.7, monthly 
2.7% and occasionally 7%.The 16.7% participant’s 
family member never used smokeless tobacco,while 
5.3% individuals did not know about family member 
use of smokeless tobacco. 37.7% individuals restricted 
the use of smokeless tobacco in family while 9.7% 
students were not restricting the use in family. 11.3% 
participants were in category of “I don’t know” about 
restricting the use of smokeless tobacco in family. 22.3% 
individuals had a plan to reduce the consumption of 
smokeless tobacco while19% did not have any plan 
regarding the use of smokeless tobacco. 12.3% students 
had a plan to quit the use of smokeless tobacco.  17% 
did not know about their use of smokeless tobacco in 
future (Table 3).
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Table: 1
Knowledge regarding smokeless tobacco

Knowledge
of ST

Family use
of ST

Opinion of
ST

Harmful
effect of ST

How you
know the
harmful
effect of ST

Ban on
purchase of
ST

Yes
No
I don’t know
Total

Yes
No
I don’t know
Total

Yes
No
I don’t know
Total

Oral cancer occur

Oral cancer do not
occur
I don’t know
Total

Parents
Self learning
Books/Education
Dentist
TV
Radio
Newspaper and
magazines

Yes
No
I don’t know
Total

279
8
13
300

153
131
16
300

7
263
30
300

239

13

48
300

98
16
54
14
57
10
05

169
29
102
300

93.0
2.7
4.3

100.0

51.0
43.7
5.3

100.0

2.3
87.7
10.0
100.0

79.7

4.3

16.0
100.0

32.7
5.3
18.0
4.7
19.0
3.3
1.7

56.3
9.7
34.0
100.0

Variable Frequency Percentage

Table: 2
Attitude regarding smokeless tobacco

Frequency Percentage

Types of ST

Mode of ST use

Duration of ST

Use when Hungry

Effect on appetite

Use tobacco in
stress

Cleaning of teeth
after ST use

Variable

Chalia
Gutka
Mawa
Mainpuri
Pan
Naswar
All of the above
No

Placed tobacco
b/w upper or
lower lips & gums
Chewing tobacco

1 year
2 year
3 year
Others

Yes
No
I don’t know

Increase appetite
Decrease appetite
No change
I don’t know

Yes
No
I don’t know  

Yes
No
I don’t know

96
32
22
18
27
12
8
85

88

127

63
58
61
34

73
92
51

12
78
54
72

66
101
49

45
131
40

32.0
10.7
7.3
6.0
9.0
4.0
2.7
28.3

29.3

42.3

21.0
19.3
20.3
11.3

24.3
30.7
17.0

4.0
26.0
18.0
24.0

22.0
33.7
16.3

15.0
43.7
13.3



DISCUSSION:
Awareness regarding smokeless tobacco use and its 
hazards is an important but often neglected topic. 
Probably this study is the first of its kind that was carried 
out among schools of Gadap Town Karachi. The socio-
economic and demographic data of the study population 
typically represented a low socioeconomic group of 
Pakistan. As larger proportion of Pakistani population 
belongs to this less privileged section and chewing habits 
are more commonly practiced by this disadvantaged 
segment of the society, such a population readily makes 
an ideal choice for the study we have conducted. The 
smokeless tobacco using habits among the lower 
socioeconomic strata of Pakistan studied in our study 
was very high as 32% of the participants were using at 
least one of the items under investigation on daily 
basis.16Epidemiological studies on the tobacco chewing 
and smoking habits in Pakistan have been lacking. 
Sporadic data is available, limited to a few studies carried 
out in a couple of cities, has analyzed the same data 
used in this study, however, only smoking habits were 
reported and the variables were not analyzed in detail, 
required to initiate a cessation program.17 Present study 
reports detailed analysis of smokeless tobacco habits. 
It has included parameters required to initiate a cessation 
program.
In the absence of comprehensive data on tobacco use 
in Pakistan, a review of the consumption and trends 
cannot be made. However, considering that the tobacco 
industry in Pakistan is expanding and there has been an 
increase in land used for tobacco cultivation, it is 

reasonable to infer that tobacco use has increased in 
Pakistan over the years. 48% men and 7% women use 
smokeless tobacco in the developing countries while 
42% men and 24% women use smokeless tobacco reside 
in developed countries.18 Present data shows that tobacco 
use is alarmingly high amongst Pakistani population. 
Such a high prevalence of tobacco (both smoking and 
smokeless) has also been seen in other developing 
countries like India, Bangladesh, China, Indonesia, 
Malaysia, Africa, South Africa, Nigeria, Israel, Estonia, 
Bulgaria, and Syria19. In Czech Republic the incidence 
of tobacco use is reported to be low among the males 
but is increasing among the females. Incidence of 
smoking in the North America is decreasing, at the same 
time the use of smokeless tobacco is on the rise.20

In our study 93%participants had heard about the term 
smokeless tobacco and their products pan, chalia, naswar, 
mawa, mainpuri, and gutka. The perception of the people 
about the products was based on correct as well as 
incorrect information, in contrast to studies carried out 
in Indian and Bangladeshi populations that have reported 
a perception regarding smokeless tobacco to be beneficial 
to the body. However others did not find any clear 
association or found a negative association with the 
level of education, household income, area of residence 
and tobacco use21.
In our study about 32% individuals were using at least 
one item of smokeless tobacco on daily basis.  Same 
results are documented in a study conducted among 
Asians in UK, reported 32% participants were chewing 
smokeless tobacco on regular basis.22 Moreover, in our 
population overall mean frequency of use among daily 
chewers was higher than the individual frequency of 
most items, indicating that more than one substance was 
being used on daily basis among most daily chewers. 
Children and younger people are more likely to get 
exposed to these products, and such exposure could lead 
them to develop lifelong habit. Male gender and young 
age group were the main identified risk factors for the 
daily use of chewing substance. These finding are in 
coherence with those reported in another study from 
Asian subcontinent.23

In this study lowest naswar use per day was 4%, followed 
by10.7% gutka, 7.3% mawa, 6% mainpuri, 9% paan 
which hints towards the addictive potential of these 
substances. 32% chaalia was the most common substance 
of daily use while 29.3% participants placed tobacco 
between upper or lower lips and gums and 42.3% used 
chewing tobacco. Pakistanis do not commonly use "Pan". 
The reason for this limited use by the rural low economic 
group may be the low affordability of pan as compared 
to chaalia and cigarettes. The current study did not look 
into the type of quid used for "pan". The carcinogenic 
potential of the type of quid used cannot be overlooked. 
The level of tobacco and pan use may be under estimated 
for women that may be due to under reporting because 
of cultural prohibitions but further studies are 
recommended in these areas.24

Pakistan has to reinforce its political and public health 
efforts to control this preventable killer and build an
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Table: 3
Practice regarding smokeless tobacco

Frequency PercentageVariable

Packets use per
day

Rupees spend
on ST

Frequency of
ST in family

Restrict the use
of ST in family

Plan for ST

One
Two
Three
More

10 Rs
20 Rs
30 Rs
Others

Daily
Weekly
Monthly
Occasionally
Never
I don’t know

Yes
No
I don’t know

To reduce
consumption
No plan
To quit
I don’t know

56
66
67
27

121
61
23
11

116
14
8
21
50
16

113
29
34

70
57
37
51

18.7
22.0
22.3
9.0

40.3
20.3
7.7
3.7

38.7
4.7
2.7
7.0
16.7
5.3

37.7
9.7
11.3

23.3
19.0
12.3
17.0



alliance between the ministries of health, education, 
commerce, agriculture, the Central Board of Revenue 
and the provincial governments to ban all forms of 
tobacco advertisements, sponsorship and marketing. 
Ban on all forms of tobacco consumption in all public 
places and increase in the excise taxes on all forms of 
tobacco should also be undertaken.25Thus high prevalence 
of daily use of smokeless tobacco products has been 
identified in adolescence residing in peri-urban area of 
Karachi, Pakistan.

CONCLUSION:
Knowledge, attitude and practice regarding smokeless 
tobacco among adolescence of two private schools of 
Gadap Town Karachi were found to below and 
unsatisfactory. Knowledge especially about the 
carcinogenicity of these items among the studied 
population was unsatisfactory. However, positive attitudes 
were also identified regarding the measures to restrain 
their production, marketing and use which should be 
used to facilitate the formulation of policies against 
these items. 
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INTRODUCTION:
Obesity is an emerging public health issue; there is 
continuous increase in burden of obesity all over the 
world. According to Global Burden of Disease Study 
2013, worldwide 3.9%of years of life lost, 3.4 million 
deaths and 3.8% of disability-adjusted life-
years(DALYs)are attributable to obesity.1InWHO 
International classification, obesity is measured by 
simple mathematical calculation using BMI.2Obesity is 
significantly contributing towards double burden of

disease in developing country like Pakistan. It is adding 
to existing burden of under nutrition and infectious 
diseases which are already prevalent in developing and 
low income countries and there is rapid surge in obesity 
related health issues.3

According to data of National Health survey of Pakistan 
prevalence of obesity is reported to be higher in females, 
14 % in rural area as compared to 37 % in urban area 
while in males it is 9 % versus 22% in rural and urban 
area respectively.4

In past few years several evidences have supported a 
possible association between obesity with low vitamin 
D levels.5Obesity is associated with increased risk for 
vitamin D deficiency.6Despite significant association 
between obesity and vitamin D7 levels there is dearth 
of literature in this regard in our part of world.  Several 
studies conducted in Western population8, 9 and Pakistani 
immigrants10 residing there have showed inverse 
relationship between obesity and low vitamin D levels. 
However, limited data is available in this regard in 
indigenous Pakistani population. Moreover owing to 
ethnic differences in nutritional status and vitamin D 
metabolism these results cannot be generalized to 
indigenous Pakistani population. Present study aims to 
find out the association between obesity and low vitamin 
D levels in healthy females.

MATERIALS AND METHODS:
This cross sectional study was conducted on females of 
age 20-45 years reporting to dietitian and family OPD 
of PNS Shifa Hospital. Study duration was from 
September 2014 to January 2015. Inclusion criteria for 
study participants included disease free healthy females 
with no underlying co-morbid condition or inherited 
chronic disease that could affect vitamin D metabolism. 
Exclusion criteria included females with syndromal
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ABSTRACT:
Objective: To find out the association between obesity and low serum vitamin D concentrations among females.
Materials and Methods: This cross sectional study was conducted in females aged 20-45 years reporting to dietitian and family 
OPD of PNS Shifa Hospital from September 2014 to January 2015. Three forty seven females underwent physical examination 
for anthropometric data. Weight was measured using weight scale. Height was recorded using wall mounted stadiometer in 
erect position without shoes. BMI was calculated by weight in kilogram (kg) divided by height in square meter (m2). Waist 
was recorded by placing measuring tape at midpoint of upper border of iliac crest and lower margin of last palpable rib (WHO 
STEPS protocol). Serum Vitamin D level was measured by electro-chemiluminiscence immunoassay. 
Results: Mean serum vitamin D level was significantly lower among over weight (>18.5-24.9 kg/m2) and obese females(>30 
kg/m2) as compared to normal weight (>18.5-24.9kg/m2) and underweight category (< 18.49 kg/m2). Univariate regression 
analysis for BMI and age showed every 1 kg/m2 increase in BMI associated with 0.61 nmol/l decrease in serum vitamin D 
levels. It also showed that every one year increase in age decreased 0.22 nmol/l of serum vitamin D level. Multivariate regression 
analysis was performed to control the effect of age and demonstrated only significant association with BMI. Pearson correlation 
showed that serum vitamin D level was inversely related to both BMI and waist circumference
Conclusion: Vitamin D level was low among overweight and obese females and showed an inverse  association with BMI and 
waist circumference.
Keywords: Association, Females, Obesity, BMI, Waist circumference, Low serum vitamin D

Association between Obesity and Low Serum Vitamin 
D Concentrations in Healthy Adult Females:

A Public Health Perspective
Khola Noreen1, Nadia Khalid2, Imran Shaikh3, Rabia Anwar4

	Dr. Khola Noreen
Lecturer
Department of Community Health Sciences
Bahria University Medical & Dental College
Karachi
Email: dr_khaula@yahoo.com	

Dr. Nadia Khalid
Lecturer
Department of Community Health Sciences
Bahria University
Medical & Dental College
Karachi	

Dr. Imran Shaikh
Professor & HOD
Department of Community Health Sciences
Bahria University Medical & Dental College
Karachi	

Ms. Rabia Anwar
Clinical Nutritionist 
PNS-SHIFA Hospital
Bahria University Medical & Dental College
Karachi
Received: 15-11-2015
Revised:   29-11-2015
Accepted: 03-12-2015



obesity, pharmacotherapy for obesity, taking vitamin D 
or other supplements. A sample size of 368 was 
calculated, using 5% level of significance,margin of 
error as 5% and expected prevalence of 60%.  Total 
three sixty eight females fulfilled the eligibility criteria 
and out of these twenty one females were not willing 
to participate and were therefore excluded while rest of 
three forty seven females were subjected to physical 
examination in order to obtain anthropometric data. 
Weight was measured using weight scale. Height was 
recorded using wall mounted stadiometer in erect position 
without shoes. BMI was calculated by equation taking 
weight in kilogram(kg) divided by height in square 
meter (m2). Under weight is graded as BMI <18.49kg/m2, 
BMI > 18.5 – 24.9 kg/m2 is considered as normal weight, 
Overweightis categorized as BMI 25 –29.9kg/m2 and 
BMI > 30 kg/m2 is taken for obese. Waist circumference 
as per Asian cut off for females <80cm and hip 
circumference < 90 cm is taken as normal  Waist was 
recorded by placing measuring tape at midpoint of upper 
border of iliac crest and lower margin of last palpable 
rib as per standardized WHO STEPS protocol.Serum 
Vitamin D levels were measured by using electro-
chemilumniscence immunoassay methodology. Vitamin 
D level is considered as sufficient if it was >75 nmol/l, 
between 50 -75 nmol/l is taken as desirable and < 50 
nmol/l is graded as deficient.11

Statistical analysis: Data was analyzed using statistical 
package for social sciences (SPSS) version 
20.0.Descriptive statistics were used to calculate mean 
and standard deviation for weight, height, BMI, waist 
and hip circumference. ANOVA was applied to find 
mean difference of vitamin D level across different BMI 
categories.Pearson correlation was used to find the 
correlation of anthropometric variables with vitamin D 
levels. Univariate regression analysis was done taking 
vitamin D level as dependent variable. Multivariate 
regression analysis was performed to control for 
confounding effect of age. P value less than 0.05 was 
taken as significant.
RESULTS:
Socio demographic characteristics of study participants are 
shown (Table 1). Mean age of study participants was 45.31 
± 6.43.Mean BMI level of study participants were 27.14 ± 
4.16. Comparison of mean serum Vitamin D level across four 
BMI categories showed that mean serum vitamin D level was 
significantly lower among overweight(> 18.5-24.9 kg/m2) 
and obese females(> 25 kg/m2) than the normal weight (18.5-
24.9 kg/m2) and underweight category(< 18 kg/m2) (Table 2). 
Univariate regression analysis for BMI and age showed that 
every 1 kg/m2 increase in BMI was associated with 0.61 
nmol/l decrease in serum vitamin D level. This also showed 
that every one year increase in age decreased serum 0.22 
nmol/l vitamin D level (Table 3a). Multivariate regression 
analysis was performed to control the effect of age which 
demonstrated only significant association with BMI and age 
showed no significant association in this model (Table 

3b).Pearson correlation was calculated and it was found that 
serum vitamin D level was inversely related to both BMI and 
waist circumference however association was stronger with 
waist circumference as compared to BMI( Table 4, Figure 1)
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Table: 2
Mean vitamin D levels in BMI categories (Normal)

N=347

<18.49
18.5-24.9
25-29.9
>30

32.5 ± 8.6
56.3 ± 7.5
29.2± 5.5
12.6 ± 4.3

24.8-38.2
29.3-45.5
15.6-26.3
10.1-16.3

13.4
0.001

BMI(kg/m2) Mean ± SD
Vitamin D levels

95% CI ANOVA
p value

Table: 3a
Univariate regression analysis of vitamin D level 

(as dependent variable) with BMI and age
N=347

BMI
Age

-0.61
-0.22

0.08
0.06

-0.76-0.55
0.02-0.21

0.001
0.04

Variable B
coefficient

Standard
error 95% CI P-value

Table: 3b
Multivariate regression analysis of vitamin D level 

(as dependent variable) with BMI and age
N=347

BMI
Waist circumference

-0.113
-0.892

0.03
0.001

Anthropometric
levels

Vitamin
D Levels

Pearson
coefficient(r) P value

Table: 4
Correlation between anthropometric measures and 

vitamin D levels
N= 347

BMI
Age

-0.63
-0.09

0.06
0.07

-0.43-0.21
0.01-0.19

0.001
0.09

Variable B
coefficient

Standard
error 95% CI P-value

Table: 1 
Baseline characteristics of the study population

N=347

6.43
5.45
6.75
4.16
7.13

Standard
deviation

45.31
159.13
69.76
27.14
41.34

Mean

Age (years)
Height (cm)
Weight (kg)
BMI (kg/m2)
Vitamin D level (nmol /l)

Variable



DISCUSSION:
Globally many regions are in the phase of rapid 
nutritional and epidemiological transition which accounts 
for increase burden of obesity related diseases.This 
nutritional transition is characterized by change in trends 
of traditional staple diet to higher calorie energy dense 
food which is predisposing towards increase in 
prevalence of obesity.10

According to report of World Health Organization 
(WHO) on Global burden of obesity, overall obesity 
prevalence is almost doubled up between 1980 and 
2013, however prevalence in male has increased from 
28.8 to 36.9%, while in females increase from 29.8% 
to 38% is observed.11However, it is predicted that by 
2025 number of deaths can be reduced to 20% by 
targeting underlying major risk factors12,13.This situation 
definitely warrants the in depth research to indentify all 
underlying modifiable risk factors to halt this global 
epidemic and to make effective strategies for future 
prevention find out modifiable.
We examine the relationship between vitamin D levels 
and obesity. Vitamin D deficiency is a critical public 
health issue and considered as unrecognized epidemic 
all over the world.14,15,16National Nutrition Survey of 
Pakistan reported prevalence of vitamin D deficiency 
around 46% among the urban dwellers.17

Results of our study have demonstrated low vitamin D 
concentration in overweight and obese individuals as 
compared to normal weight healthy disease free 
individuals. Several epidemiological studies have 
demonstrated negative association of obesity and vitamin 
D levels.18,19Report of recent meta- analysis on association 
between anthropometric state with vitamin D deficiency 
has reported that prevalence of vitamin D deficiency 
was more  among overweight and obese individuals as 
compared to normal weight individuals.20 The precise 
mechanism of vitamin D deficiency in obese individual 
is not known.However,it is hypothesized that vitamin 
D is sequestered in higher concentration in fat cells of 
obese individual resulting in decrease bioavailability of 

vitamin D and increase oxidative reactions within adipose 
tissues.21High fat content is responsiblefor sequestration 
of vitamin D in fat cells which act as reservoir for fat 
soluble vitamin resulting in decrease release of vitamin 
D from fat.22

On finding the correlation between obesity indices and 
vitamin D level it was found that waist hip ratio showed 
more strong inverse relationship as compare to BMI 
.Possible explanation can be that BMI assess obesity in 
term of body weight and height of an individual. It is 
an index for calculation of excessive body weight but 
it fails to demonstrate that whether this excessive weight 
is due to increase muscle mass or increased body fat. It 
does not provide accurate measurement of body fat.22, 

23On the contrary waist circumference provide direct 
estimation of obesity in comparison to BMI.Results of 
recent randomized control trial conducted in Saudi 
females showed that effect of vitamin D supplementation 
on vitamin D deficient obese women had greater 
reduction in waist circumference as compared to other 
anthropometric variables.24

Similar results are supported by randomized trial on 
Chinese females which studied the effect of vitamin D 
supplementation on different anthropometric indices 
and have demonstrated that  vitamin D supplementation 
in obese females had greater reduction in waist 
circumferenceas compared to BMI .25

Our results also demonstrated negative association 
between age and vitamin D level on univariate analysis 
.This is in accordance with results of previous 
studies.26,27,28In order to control the confounding effect 
of age on BMI, multivariate analysis was performed 
which showed no significant association and only vitamin 
D level is found to be significantly associated with BMI.
There are few limitations of our study.Although our 
study results demonstrated that vitamin D levels were 
low among overweight and obese individuals as 
compared to normal individual, however, it is not possible 
to conclude that vitamin D deficiency causes obesity 
because reverse causation bias is possible as vitamin D 
is fat soluble vitamin and can be sequestered in adipose 
tissue.29

Longitudinal studies or randomized control trial should 
be conducted to find out more accurate association and 
to overcome possible effect of reverse causation bias as 
well as evaluation of effect of vitamin D supplementation 
in obesity. Asymptomatic vitamin D deficiency can be 
prevented by education of the population on change in 
dietary habits, educating parents to expose their children 
regularly to sunshine, prophylaxis through periodic 
dosing, vitamin D fortification of foods especially milk, 
butter, oil and attention of government towards food 
fortification policies is the need of the day to combat 
hidden hunger and lessen the double burden of disease 
in Pakistan. 
Limited number of anthropometric parameters was 
assessed due to cost and logistic constrains. Future 
research with measurement of anthropometric variables 
other than BMI and waist circumference should be 
conducted to find out association of these variables with
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Figure: 1
Negative correlation between vitamin D levels 

and waist circumference
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obesity. High body fat content, increased incidence 
abdominal obesity and increase risk of cardio metabolic 
risk factors at lower BMI cut offs and in Asian population 
should not be overlooked.

CONCLUSION:
Significant vitamin D deficiency was seen in overweight 
and obese females. It was found that vitamin D deficiency 
is associated with obesity, but its causal role has not 
been established. Future prospective studies should be 
conducted to further elaborate this association. This will 
provide an opportunity to health care providers to screen 
out the high risk individuals and need for vitamin D 
supplementation. This can be an effective strategy for 
early diagnosis and prevention. These measures can 
effectively reduce the burden on healthcare system
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ABSTRACT:
  2-adrenergic receptor agonists is a class of medications that act on the   2-adrenergic receptors. They are mostly used to treat 
asthma and other respiratory  problems at present. However, the newer research have highlighted that they can be utilized in 
numerous other disorders like Congenital Myasthenic Syndrome, Down syndrome, Amyotrophic lateral sclerosis, Idiopathic 
Stuttering Priapism & Dyslipidemia etc.
Keywords:   2-adrenergic receptors,    2-adrenergic receptor agonists, Indications, New aspects

INTRODUCTION:
  2-adrenergic agonists are medications that act on   2-
adrenergic receptors. These receptors are present on 
smooth muscles of uterus, gastrointestinal tract, detrusor 
muscle of urinary bladder, seminal tract, bronchi, blood 
vessels and pancreas. They cause relaxation of bronchial 
smooth muscles, vasodilation in muscle and liver, 
relaxation of uterine muscle release of insulin etc. These 
drugs are classified into various types based on their 
duration of action.
•	 Short acting drugs like Salbutamol, Levosalbutamol, 	

Terbutaline,Pirbuterol,Procaterol,Clenbuterol,	
Meta-proterenol, Fenoterol, Bitolterol mesylate, 	
Ritodrine etc.

•	 Long-acting drugs like Salmeterol,Formoterol, 	
Bambuterol,Clenbuterol,Olodaterol,Vilanterol etc.

•	 Ultra long  acting drugs like Isoprenaline1.
  2-adrenergi cagonists as mentioned earlier are , familiar 
for the treatment of pulmonary disorders2 but have 
created a new identity in medicine by the ongoing 
advance researches.With this background, a five year 
literature searching was done on Google scholar and 
Pakmedinet.com from  2011 to 2015 by using the key 
words  2-adrenergic receptors,   2-adrenergic agonists 
and new aspect of   2-adrenergic agonists. A total of 22 
studies were found related to   2-adrenergic agonists. 
Refining the search by using the phrase new aspect of 
  2-adrenergic agonists, curtailed the available number 
of articles to 5 that is 2011(0), 2012(0),2013(1),2014(2), 
2015(2).This piece of information is enough for provision 
of insight into this particular class of drugs. A beneficial 
use of    2-adrenergic agonist is found to be in congenital 
myasthenic syndrome.This is a rare disorder resulting 
from mutations in genes encoding for presynaptic, 
synaptic, and postsynaptic proteins that are involved in 
the signal transmission of the neuromuscular junction. 
The disease is characterized by fatigable weakness of 
the skeletal muscles with symptom onset from birth to 
early childhood3.A study conducted on children 13 to 
16 years of age  were given salbutamol. 

They have documented that oral salbutamol treatment 
essentially improves symptoms in inherent myasthenic 
disorder in children4.
Van danga in 2014 found that formoterol which is a 
long acting   2-adrenergic agonist caused significant 
improvement in cognitive function in mice by improving 
dendritic complexity. Considering its widespread use 
in humans and positive effects on cognition in mice, 
formoterol or similar   2 adrenergic receptor agonists 
with ability to cross the blood brain barrier might be 
attractive candidate for clinical trials to improve cognitive 
function in individuals with down syndrome5.Down 
syndrome is characterized by decrease in intellectual 
capacity due to degeneration of locus coeruleus, a 
noteworthy player in logical learning. Sean  in 2014  
have found that formoterol might instigate mitochondrial 
biogenesis, restore the expression and capacity of 
mitochondrial proteins and expand the duplicate number 
of numerous qualities included in the mitochondrial 
electron transport chain, apparently through actuation 
of down-stream interpretation pathways6.
It is also documented that   2-adrenoceptor agonistsslow 
down the progression of ALS (Amyotrophic lateral 
sclerosis) by effectively treating its symptoms. 
Amyotrophic lateral sclerosis (ALS; also known as Lou 
Gehrig's disease) is a neuromuscular disorder in which 
there occursa gradual loss of function and eventual death 
of motor neurons in the spinal cord and brain, as well 
as significant atrophy of the muscles7.Clinically, it is 
characterized by stiff and/or twitching muscles and 
significant muscle weakness due to gradual muscle 
wasting, resulting in difficulty in ambulating, speaking, 
swallowing, and eventually breathing. Bartusa et al have 
found in 2015 that orally-dynamic   2-agonists might 
give a novel and helpful intends to diminish the side 
effects of ALS and potentially postpone illness 
movement8.
  2-adrenergic agonists can also be used in idiopathic 
stuttering priapism. According to the findings of newer 
case report study which showed that Idiopathic stuttering 
priapism can be treated with salbutamol orally. Recurrent 
ischaemic priapism also known as stuttering priapism 
is an uncommon form of ischaemic priapism, and its 
treatment is not yet clearly defined. If left untreated, it 
may evolve into classic form of acute ischaemic priapism 
and lead to erectile dysfunction due to fibrosis of corpora 
cavernosa. Hormonal therapy such as cyproterone acetate, 
oestrogen, bicalutamide or Lh-Rh agonist are often 
effective but can cause side effects such as hypogonadal 
state and infertility. Other medical options are 5-alpha-
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reductase and phosphodiesterase-5 inhibitors, ketocona-
zole, baclofen, digoxin, gabapentin and ß2-adrenergic 
agonist terbutaline.This study reported the first case of 
stuttering priapism treated with ß2-adrenergic agonist 
salbutamol.This study proved that beta-2-agonist 
salbutamol is effective for the treatment of stuttering 
priapism9.
Another advance role of ß2-agonist drugs has been 
found in Dyslipidemia.Makiin 199610 found that albuterol 
administration was associated with favorable changes 
in the serum lipid profile with significant lowering of 
LDL-c and increases in HDL-c in a small human trial 
without marked impairment of glucose tolerance or its 
physiologic determinants. His finding have been encoded 
by Yanrui in 2015.11 He has documented that selective 
  2-agonist, bambuterol also significantly lowered LDL-
c in a relatively small healthy volunteer population.It is 
due to the fact that   2-adrenergic agonism stimulates 
intracellular cAMP, which regulates a number of 
pathways involved in lipid and glucose metabolism. 
Sterol regulatory element-binding proteins (SREBPs) 
are major transcription factors regulating the biosynthesis 
of cholesterol, fatty acids and triglycerides12.SREBP is 
controlled by cAMP, which may explain why   2-agonism 
may affect LDL-c, HDL-c and triglycerides13.
Thus working on newer aspects of older or conventional 
drugs is an open venture for future years. Already 
available or older drugs enjoy the confidence of 
experience and safety with their pharmacokinetics, 
pharmacodynamics and chemical properties discernible 
at present to all along with endorsement and approval 
by the standard regulatory authorities. Their by they 
provide good opportunity to begin with utilization of 
less resources than a totally new start altogether for 
discovery of a new drug. 

REFERENCES:
1.	 Cherezov V, Rosenbaum DM, Hanson MA, Rasmussen 	

SG, Thian FS, KobilkaTS .High-resolution crystal stru-	

cture of an engineered human 2-adrenergic G protein-	
coupled receptor.Science  2007; 318 ( 3): 1266-73

2.	 Birrel MA, Bonvini SJ, Michael A , James B.The role 	
of adenylyl cyclase isoform 6 in ß-adrenoceptor signalling 	
in murine airways. BJP.2014;173(2): 253-412

3.	 Pagon RA, Adam MP, Ardinger HH, Wallace SE, Ame-	
miya A, Bean LJH et al .Congenital Myasthenic Synd-		
romes.  AJHG .2012; 91( 1) :193-201

4.	 Burke G, Hiscock A, Klein A, NiksEH. Salbutamol ben-	
efits children with congenital myasthenic syndrome due 	
to DOK7 mutations in Neuromuscular Disorders . Else-	
vier 2013 ;23( 2): 170-5

5.	 Dang v, Medina B,  Das D,  Moghadam S, Martin KJ.F-	
ormoterol Improves Cognitive Function and Promotes 	
Dendritic Complexity in a Mouse Model of Down Syn-	
drome Biological Psychiatry .Elsevier.2014 ;75( 3):179-	
88

6.	 Jesinkey SR, Funk JA, Stallons LJ, Wills LP .Formoter-	
olrestores mitochondrial and renal function after isch-	
emia-reperfusion injury.JASN.  2013;21(3):160-76

7.	 Cozzolinoa M, CarrìaMT. Mitochondrial dysfunction 	
in ALS Progress in Neurobiology.Elsevier .2012; 97 (2): 	
54-66

8.	 Bartus RT, Bétourné A, Basile A, Peterson BL.   2-Adre-	
noceptor agonists as novel, safe and potentially effective 	
therapies for Amyotrophic lateral sclerosis (ALS) in  	
Neurobiology of Disease.Elsevier;2015; 85 (1):11–24

9.	 Migliorini F, Porcaro AB, BaldassarreR ,ArtibaniW. 	
Idiopathic stuttering priapism treated with salbutamol 	
orally.Androgolia. 2015;1439(1):13-22

10.	 Maki KC, Skorodin MS, Jessen JH, Laghi F. Effects of 	
oral albuterol on serum lipids and carbohydrate metabo-	
lism in healthy men .Elsevier.1996; 45( 6) :712-7

11.	 Yanrui Ye, Hang Xu, Quan L,  Zhu L, Zeng J, Zhou T, 	
et al. The Lipid-lowering Effects of R-bambuterol in 	
Healthy Chinese Volunteers .Elsevier .2015; 2( 4):356-	
64

12.	 Zhou HC,  Sun YY,  Cai W, He XT, Yi F,  Li  BM.Activat-	
ion of    2-adrenoceptor enhances synaptic potentiation 	
and behavioral memory via cAMP-PKA signaling in 	
the medial prefrontal cortex of rats Cold Spring Harbor 	
Laboratory Press.2013; 3(2):54-65

13.	 Davidson MH. ß2-Agonism: A potential therapeutic
target for dyslipidemia.Elsevier.2015; 2(4):356-64

JBUMDC 2015; 5(4): 201-202 Page-202

Touseef Sayyar



Research Day
Department of Community Health Sciences (CHS)

BUMDC
Imran Shaikh1, Nadia Khalid2, Khola Noreen3

JBUMDC 2015; 5(4): 203-204 Page-203

In order to achieve Bahria University Medical & Dental 
College stated mission, the emphasis of the undergraduate 
medical curriculum is on community-oriented education 
(COME), an integrated curriculum and problem based 
learning strategy with emphasis on active research,
the CHS curriculum is designed to “Produce Research 
Oriented Graduates Skilled to Manage Effectively and 
Efficiently the Health Problems of Individuals and 
Families in Community Setting”.
To achieve the objectives the Department of CHS plans 
and discusses quantitati ve subjects of Biostatistics, 
Epidemiology, Survey and Research methodology. They 
are imparted to develop skills for analyzing health of 
the population. To achieve the above mentioned 
objectives, students are asked to conduct research in 
groups. In the initial step students have to submit a 
synopsis of the research they want to conduct. Then 
they are asked to collect data from the field and enter 
it in SPSS for analysis. The research is monitored by 
the nominated supervisors from CHS faculty.After 
analysis they have to submit the research and a 
presentation by the group leader.
Research Day was organized for fourth year on Oct 13, 
2015, which was attended by a large group of students 
and faculty. Director General and Principal BUMDC 
were the chief guests. The jury comprises of three senior 
Professors from Basic and Clinical Sciences. Senior
faculty from Ziauddin Medical College was also among 
the guests. There were eighteen groups of year four who 
presented their research. The jury, after the presentations 
gave their decision about the first three research 
presentations. Awards to first three groups were distribut-

ed by Director General BUMDC. 1st position was taken 
by Group-16. Marvi Mahesar, the group leader presented 
on “Frequency of Thalasemia in Children of Parents
with Consanguineous Marriage”Abdullah, Ahmed 
Shamim, Hira Suleman, Mashael Hussain, Sarah Zafar, 
Umaima Dhamrah were the members of this group
2nd position was hunted by Group 13. The group 
comprised of Uzma Khan, Tehseen Arshad, Yusra, Rana 
Mubashir and Saud. The group leader Uzma Khan 
presented “KAP Survey About Risk Factors of Coronary 
Heart Disease (CHD) Among General Public in Urban 
Population of Karachi”3rd position was earned by Group 
8. Khusboo Soomro, the leader of the group presented 
“Study on Effect of Interactive Session and Problem 
Based Learning Session with Regard to Students` 
Learning in BUMDC. The members of this group were 
Ramsha, M.Abid, Ainul Akbar, Adil Dawach, and Sohail
Moosa.
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ABSTRACT:
Syphilis is a multisystem bacterial infection caused by the spirochete TreponemaPallidum, which has regained attention as a 
new epidemic due to worldwide increase in the cases of this disease. Ocular syphilis is an unusual manifestation of disease, 
mostly occurring in the secondary or tertiary stage of disease. Ocular involvement may be the presenting manifestation of 
syphilis and it is often associated with delayed diagnosis and treatment, which may result in irreversible structural and functional 
ocular damage. Although, ocular syphilis can affect any part of eye, uveitis is the most common ocular manifestation of the 
disease. A high index of suspicion is mandatory as ocular syphilis can mimic variety of other ocular inflammations. We report 
two cases of syphilitic panuveitis where high index of suspicion resulted in the correct diagnosis and management.
Keywords:Ocular Syphilis, Uveitis, Panuveitis, Neurosyphilis.

INTRODUCTION:
Due to its highly variable ocular manifestations, syphilis 
is known as “the great masquerader” resulting from 
infection by the spirochete Treponema Pallidum. During 
the last two decades, there is resurgence of the disease 
with a WHO estimate of about 11 million new cases of 
syphilis worldwide every year, over 90% of which occur 
in developing countries.1 The infection has also re-
emerged in developed countries in homosexual 
population with high number of cases co-infected with 
HIV.2,3 Ocular syphilis is an uncommon presentation of 
syphilis that can occur in any stage of the disease and 
involve any ocular tissue, but typically occurs in 
secondary and tertiary stage.1,4 Common ocular 
manifestations of syphilis include interstitial keratitis, 
anterior, intermediate and posterior uveitis, vitritis, 
chorioretinitis, retinitis, retinal vasculitis, secondary 
glaucoma, cataract, and cranial nerve and optic 
neuropathy.5,6,7

Uveitis is the most common ocular manifestation of 
syphilis and poses a diagnostic and therapeutic challenge 
as it is resistant to the conventional treatment of uveitis. 
Diagnosis can be confirmed on serological analysis that 
includes non treponemal tests [Venereal Disease Research 
Laboratory (VDRL) and Rapid Plasma Reagin (RPR) 
tests] and treponemal tests [Fluorescent treponemal 
antibody absorption (FTA-ABS) and Treponema 
Pallidum Haemagglutination assay (TPHA) test]. We 
report two cases of syphilitic uveitis where high index 
of suspicion resulted in the correct diagnosis and timely 
management with favorable outcome.

CASE REPORT:
Case 1:  A 42-year-old male presented with bilateral 
progressive painless visual deterioration and floaters 
for the last two years. Available medical record revealed 
that he has been treated with topical steroids for recurrent 
uveitis by various ophthalmologists. Systemic inquiry 
revealed history of frequent extra marital sexual contacts 
and penile ulceration 3 years ago. General physical and 
systemic examination did not reveal any abnormality. 
On ocular examination, his best corrected visual acuity 
(BCVA) was 6/18 in both eyes. Anterior segment 
examination showed cells (++) in both eyes with 
intraocular pressures (IOP) of 19 and 16 mm Hg. 
Posterior segment examination revealed bilateral vitreous 
haze and snow ball opacities in inferior vitreous along 
with dull foveal reflex. Serological studies revealed 
positive TPHA test (1/320 titer) and Hepatitis Anti HCV 
antibody, while VDRL test and HIV test were negative. 
CSF examination revealed elevated protein levels of 
100 mg/dl while CSF VDRL and TPHA were negative. 
Once the diagnosis of ocular syphilis was established, 
he was given intravenous injection Penicillin 1 Million 
units 6 hourly for two weeks followed by 3 weekly 
doses of intramuscular injection Benzatheine Penicillin 
(2.4 M units) under supervision of consultant 
dermatologist. Concomitant treatment with topical 1% 
Prednisolone acetate eye drops, Nepafenac eye drops 
and 1% Cyclopentolate eye drops was continued for 
ocular inflammation. At 6 months follow up visit patient 
was asymptomatic with BCVA of 6/6 in right eye and 
6/7.5 in left eye with negative VDRL and TPHA reports.

Case 2:A 40-year-old male reported in eye OPD with 
a history of pain, redness and decrease vision in both 
eyes for the last 3 months. Detailed systemic history 
revealed appearance of skin rashes about 3 months ago 
but he denied any extra marital sexual exposure. General 
physical examination showed fading papulo squamous 
rashes on palms and soles (Figure 1a). At presentation, 
his BCVA was counting fingers at 1 meter in right eye 
and 6/18 in left eye. Anterior segment examination 
showed cells (+++), posterior synechiae and pigment 
deposit on lens in both eyes with IOP of 10 mm Hgin 
each eye. Posterior segment examination of right eye 
showed vitreous haze and opacities along with macular 
odema, whereas left eye revealed vascular sheathing
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along with vitreous cells and opacities. Serological 
studies revealed positive TPHA test (1/320 titer) and 
VDRL test (1/8 titer). However, CSF examination did 
not reveal any abnormality. Other investigations including 
HIV test were negative. Initially he was managed with 
topical and posterior sub-tenon steroid injections by eye 
specialist. Subsequently, on confirmation of ocular 
syphilis on serology, consultant dermatologist started 
him on intravenous injection Penicillin for 14 days 
followed by 3 weekly doses of injection Benzathene 
Penicillin 2.4 Million units intramuscularly. At 3 month 
follow up, he had BCVA of 1/60 in right eye and 6/9 in 
left eye. Posterior segment examination of right eye 
showed a few vitreous opacities along with vitreomacular 
traction and thin cystic retina, whereas left eye showed 
scattered vitreous opacities and few patches of 
chorioretinal atrophy and cellophane maculopathy 
(Figure 1b).

Figure: 1a 
Syphilitic palmer Rash

Figure: 1b
Vitreo macular Traction on OCT

DISCUSSION:
Although uncommon, ocular syphilis posses diagnostic 
challenge for the ophthalmologists because of its protean 
features and lack of any pathognomonic manifestations. 
Syphilitic uveitis is an uncommon cause of uveitis 
accounting for 1.6 -4.5% of cases and it may be 
granulomatous or non-granulomatous, unilateral or 
bilateral and can involve anterior, intermediate or 
posterior segment of eye.4Birnbaum in a retrospective 
analysis of etiology of chronic anterior uveitis over a 
period of 35 years found ocular syphilis as a cause of 
anterior uveitis in 2.7% of cases.8Both of our cases had 
bilateral panuveitis. Variable presentation of ocular 
manifestations associated with ocular syphilis has been 
reported in worldwide literature. Anshu9 in a series of 
22 consecutive patients in Singapore, reported non 
granulomatous anterior uveitis (81.8%) as the most 
frequent finding in ocular syphilis, followed by vitritis 
(65.4%), papillitis (27.5%), scleritis/episcleritis (22.7%), 
interstitial keratitis (22.7%), granulomatous uveitis 
(13.7%), vasculitis (13.7%) and chorioretinitis (13.7%).In 
British ocular syphilis study (BOSS), 2 panuveitis was 
the commonest diagnosis affecting 41.3% of eyes 
followed by optic neuritis (22%), posterior uveitis 
(12.7%) and pure anterior uveitis (9.5%). Amaratunge10 

in his review article reported posterior uveitis as the 
commonest presentation of ocular syphilis followed by 
pan uveitis. Hong6 found pan uveitis in 78.6%, anterior 
uveitis in 14.3% and posterior uveitis in 7.1% of eyes 
of patients with ocular syphilis.Awais11 reported a case 
of syphilitic pan uveitis in a young Pakistani male who 
was managed with intravenous Penicillin G and systemic 
and periocular steroids. One of our patients had papulo-
squamous rashes on palms and soles. Mathew2 in their 
prospective study found systemic signs of early syphilis 
in 29.3% of patients with ocular syphilis which include 
generalized rash, mucosal lesions and lymphadenopathy, 
whereas, Francesco1et al reported history of papulo-
macular rash on the trunk and palms in 26.3% of patients 
of ocular syphilis. It is recommended that all patients 
with ocular syphilis should undergo CSF examination 
and managed for neurosyphilis by giving intravenous 
Penicillin G (18-24 million units daily) for 10-14 days 
as per United States center for disease control (CDC) 
sexually transmitted disease treatment guidelines. 
Favorable visual and anatomical outcome in cases of 
ocular syphilis depends on early diagnosis and 
intervention. Three out of four (75%) eyes in our study 
achieved final BCVA of 6/12 or better. Mathew2 reported 
BCVA of 6/12 or better in 92.1% of eyes after treatment, 
whereas, Francesco1et al found improved BCVA shortly 
after therapy in 93.3% of cases.

CONCLUSION:
Diagnosis of ocular syphilis may remain elusive due to 
extreme variation in presentation and mimicking other 
ocular inflammations. Awareness of the re-emergence 
of syphilis and keeping a high index of clinical suspicion 
in cases of uveitis can allow ophthalmologists to diagnose 
and treat the disease early, with favorable outcome and
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reduced ocular morbidity.
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To,
The editor,

Drug resistance is an inevitable biological process, 
however even though as physicians, we are augmenting 
it. After discovery, Nobel Prize winner Alexander 
Fleming said, "The thoughtless person playing with 
penicillin treatment is morally responsible for the death 
of a man who succumbs to infection with a penicillin-
resistant organism." Most people didn't die of cancer or 
chronic lifestyle diseases, because they didn't live 
sufficient to develop them. Unfortunately, they died of 
infections yet again because of a fact named antibiotic 
resistance.1Penicillin was strewn in 1943, as over the 
counter drug, thus became resistantonly after two years. 
Likewise, recently, Daptomycin, became resistant after 
only one year in 2004. Bacteria develop resistance so 
quickly that pharmaceutical companies have decided 
making antibiotics is not in their best interest, so there 
are infections moving across the world for which, out 
of more than100 antibiotics available on the market, 
two drugs might work with side effects, or one drug, or 
none.2In 2008, the Center for Disease Control and 
Prevention (CDC) identified, doctors in Sweden 
diagnosed a man from India with a different infection 
resistant to all but one drug that time. The gene that 
creates that resistance, known as NDM, has now spread 
from India into China, Asia, Africa, Europe and Canada, 
and the United States. In United States and Europe, 
50,000 people a year die of infections which no drug 
can help. In the United States, 50 percent of the antibiotics 
given in hospitals are unnecessary. In the United States, 
possibly 80 percent of the antibiotics sold every year 
go to farm animals, not to humans, creating resistant 
bacteria that move off the farm in water, in dust and in 
the meat of the animals. Aquaculture depends on 
antibiotics too, particularly in Asia, and fruit growing 
relies on antibiotics to protect apples, pears, and citrus, 

against disease. And because bacteria can pass their 
DNA to each other like a traveler handing off a suitcase 
at an airport, once we have encouraged that resistance 
into existence, there is no knowing where it will spread.3
To combat this, first “World Antibiotic Awareness 
Week”,celebrated from 16 to 22 November, this year, 
in effort to increase awareness of large-scale antibiotic 
resistance and to encourage best practices among the 
patients, physicians, paramedics and other stakeholders, 
to avoid further surfacing and stretch of antibiotic 
resistance. Furthermore, it’s our own responsibility as 
the vigilant member of the clinical society to prevail 
ethical practice regarding tackling antibiotic 
resistance.4We could relinquish prescribing antibiotics 
if we aren’t certain it's the accurate one. We could 
discontinue insisting on a drug/medicine for our children 
throat illness before we're convinced what the bug is 
causing it. We potentially undertake each other never 
again to purchase chick or shrimp or fruit raised with 
everyday antibiotic utilization, and if we did those things, 
we would halter the arrival of the post-antibiotic 
era. But we’ve to do it as early as possible.5
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medical & Dental journals www.pmdc.gov.pk.The Journal 
will encompass manuscripts from all fields of biomedical 
sciences in the form of Editorial (Invited),Original Article, 
Review Article,Short Communication, (Commentary),Case 
report and Letter to editor.	
Peer Review Policy:
Every paper will be read by the editor. Selected papers will 
be sent to two reviewers .If statistical analysis is included 
examination by the staff statistician will be carried out.
Plagiarism:
JBUMDC follows the ICMJE, PMDC and HEC guidelines 
for plagiarism. 
Preparation of Manuscript:	
Type the manuscript on ISO A4 (212 × 297 mm), with margins 
of at least 25 mm (1 inch). Type or print on only one side of 
the paper. Use double spacing throughout the manuscript. 
Start each section on new page.Number pages consecutively, 
beginning with the title page. Put the page number in the 
lower right-hand corner of each page.
Contents of Manuscript for submission:
Submission items include a Covering letter, Letter of 
undertaking duly signed by all authors,Title page and the 
Manuscript [Abstract,Key words,Introduction, Materials & 
Methods, Results, discussion, conclusion, acknowledgement, 
Authorship, Conflict of interest, References, Tables , 
Figures].Title page should have complete title of the 
manuscript, the names of all authors with qualifications, their 
department ,affiliation,  telephone number,e-mail, correspon-
ding author ,address for correspondence, short running 
title,source of funding(grant/equipment/drugs), number of 
figures and tables, total word count, total number of pages.
1.	 Abstract
It should have no more than 150 words for unstructured 
abstracts or 250 words for structured abstracts. The abstract 
should state the purpose of the study(objective), basic 
procedures (materials & methods with study design, 
subjects/animals, place & duration of study, drug/chemical/ 
equipment, procedure or protocol), main findings (results) 
and conclusion. It should emphasize new and important 
aspects of the study.Below the abstract provide, 3-10 key 
words that will assist indexers in cross-indexing the article 
and may be published with the abstract. 
2.	 Introduction
State the purpose of the article and summarize the rationale 
for the study. Give only strictly pertinent references and do 
not include data or conclusions from the work being reported.
3.	 Materials &Methods
Describe your selection of the observational or experimental 
subjects (patients or laboratory animals, including controls) 
clearly. Identify the age, sex, and other important characteristics 
of the subjects. Identify the methods, apparatus (give the 
manufacturer's name and address in parentheses), and 
procedures in sufficient detail to allow other workers to 
reproduce the results.. Identify precisely all drugs and chemicals 
used, including generic name(s), dose(s), and route(s) of 
administration.For randomized clinical trials provide 
information on all major study elements, including the protocol 

(study population, interventions or exposures, outcomes, and 
the rationale for statistical analysis), assignment of interventions 
(methods of randomization, concealment of allocation to 
treatment groups), and the method of masking (blinding). 
Authors submitting review manuscripts should include a 
section describing the methods used for locating, selecting, 
extracting, and synthesizing data. These methods should also 
be summarized in the abstract.All studies must be approved 
by the relevant Ethics Committee/InstitutionReview Board 
of the respective institutions.
4.	 Results
Present your results in logical sequence in the text, tables, 
and illustrations. Do not repeat in the text all the data in the 
tables or illustrations; emphasize or summarize only important 
observations. Describe appropriate indicators of measurement 
error or uncertaintysuch as confidence intervals, P values. 
Report complications of treatment & dropouts from a clinical 
trial. Specify any general-use computer programs employed 
for analysis.
5.	 Discussion& Conclusion
Emphasize the new and important aspects of the study and 
the conclusions that follow from them. Do not repeat in detail 
data or other material given in the Introduction or the Results 
section. Include in the Discussion section the implications of 
the findings and their limitations, including implications for 
future research. Relate the observations to other relevant 
studies. Link the conclusions with the goals of the study 
6.	 Acknowledgment
List all contributors who do not meet the criteria for authorship, 
such as a person who provided purely technical help, writing 
assistance, or a department chair who provided only general 
support. Financial and material support should also be 
acknowledged.
7.	 Authorship
Authorship credit is based only on 1) substantial contributions 
to conception and design, or acquisition of data, or analysis 
and interpretation of data; 2) drafting the article or revising 
it critically for important intellectual content; and 3) final 
approval of the version to be published. Conditions 1, 2, and 
3 must all be met.Authors should provide a description of 
what each contributed.
8.	 Conflict of interest
All authors have to disclose and submit any financial /personnel 
relationship that might bias and inappropriately influence 
their work.
9.	 References
Majority of the references must be from last five years. Local 
references must also be included. Vancouver style should be 
followed. Examples are:
a)	 Standard journal article
List the first six authors followed by et al.
I)Less than 6 authors:
Vega KJ, Pina I, Krevsky B. Heart transplantation is associated 
with an increased risk for pancreato-biliary disease. Ann 
Intern Med 1996 Jun 1;124 (11):980-3.
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Med J Aust 1996; 164: 282-4.
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Cancer in South Africa [editorial]. S Afr Med J 1994;84:15.
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d)	 Chapter in a book
Phillips SJ, Whisnant JP. Hypertension and stroke. In: Laragh 
JH, Brenner BM, editors. Hypertension: pathophysiology, 
diagnosis, and management. 2nd ed. New York: Raven Press; 
1995. p. 465-78.
e)	 Newspaper
HasanMansoor. Excessive use of drugs creating resistance to 
antibiotics. The Dawn 2013, 24 June; sect. Metropolitan 
(col.1-4)
10.	 Tables
Type or print out each table with double spacing on 
a separate sheet of paper. Number tables consecutively in the 
order of their first citation in the text and supply a brief title 
for each. Give each column a short or abbreviated heading. 
Place explanatory matter in footnotes. Explain in footnotes 
all nonstandard abbreviations that are used in each table. 
Identify statistical measures of variations, such as standard 
deviation and standard error of the mean.Do not use internal 
horizontal and vertical rules. 
11.	 Illustrations (Figures)
Figures should be professionally drawn and photographed. 
Photographic prints 127 × 173 mm (5 × 7 inches). 
Photomicrographs should have internal scale markers. 
Symbols, arrows, or letters used in photomicrographs should 
contrast with the background.If photographs of people are 
used, either the subjects must not be identifiable or their 
pictures must be accompanied by written permission to use 
the photograph Figures should be numbered consecutively 

according to the order in which they have been first cited in 
the text. If a figure has been published, acknowledge the 
original source and submit written permission from the 
copyright holder to reproduce the material. 
Legends for Illustrations
Type or print out legends for illustrations using double spacing, 
starting on a separate page, with Arabic numerals corresponding 
to the illustrations. When symbols, arrows, numbers, or letters 
are used to identify parts of the illustrations, identify and 
explain each one clearly in the legend. Explain the internal 
scale and identify the method of staining in photomicrographs.
Units of Measurement
Measurements of length, height, weight, and volume should 
be reported in metric units. Temperatures in degrees Celsius, 
Blood pressure in millimeters of mercury & all hematologic 
and clinical chemistry measurements in the metric system in 
terms of the International System of Units (SI). 
Abbreviations and Symbols
Use only standard abbreviations. Avoid abbreviations in the 
title and abstract. The full term for which an abbreviation 
stands should precede its first use in the text unless it is a 
standard unit of measurement.
Sending the Manuscript to the Journal
Submit manuscript by e-mail: editor.bumdc@bahria.edu.pk
or by post on CD with two hard copies to: Editor, JBUMDC, 
Bahria University Medical & Dental College, DHA Phase-
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