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SMOG: A SERIOUS PUBLIC HEALTH PROBLEM 
Iram Manzoor  

 

SMOG is a type of threatening air pollution 

which is declared as Public Health 

Emergency in South East Asia recently.1 

The most hit areas are Pakistan, India and 

China.2 This problem of SMOG has recently 

gained much significance in Pakistan due to 

the involvement of a larger area as 

compared to areas affected in the last 70 

years. Recent projects of coal as source of 

energy, high rates of emissions from 

unmonitored industries, a large number of 

vehicles on road, increasing trends of 

deforestation to construct new roads and 

recently the burning of crops remnants has 

added fuel to the fire.3 Lack of Public 

transport system has led to 9% increase in 

the vehicles as compared to statistics of last 

five years.4 Pakistan, India and Bangladesh 

emit highest number of hydrocarbons in 

their fuel emissions as compared to other 

SAARC (South Asian Association for 

Regional Cooperation) countries.5 

SMOG not only affects the physical health 

of inhabitants in terms of respiratory & eye 

infections but also affects the mental and 

social health aspects.6 Fine particulate 

matter of fewer than 2 microns can be 

inhaled directly into the lungs causing 

increasing hospitalization rates in the 

SMOG hit areas.7 Inability to commute and 

fulfilling the social and domestic 

commitments also affect the mental health. 

Increase the number of accidents related to 

SMOG not only causes a high mortality 

pattern but also affects the social and 

economic state of the country.8 It is high 

time to think about preventive measures so 

we can reduce the burden of physical, 

mental and social impact on citizens of 

Pakistan. 
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The government of Pakistan should now 

focus on community planning to reduce the 

number of unmonitored factories, less 

involvement of Coal-based energy projects, 

improvement of the public transport system 

and establishment of strong regulatory 

authorities that can target emissions and gas 

productions in air. Government has taken 

initiatives for control of this problem but as 

individuals, targeting tree implantation at 

household level, regular checkups of 

automobiles, Carpooling for transport and 

informing the law enforcing agencies about 

irregularities can significantly contribute in 

reduction of this public health issue.9 

Increasing public awareness among masses 

by use of mass media is also a good strategy 

which has produced long-lasting effects in 

china.10 

India has recently introduced fines on illegal 

crop burning. The government of India has 

also introduced an odd-even scheme 

allowing an only odd number of cars on one 

day on-road and even number on the other 

day. Commercial trucks have been banned 

in cities. Construction has been stopped to 

deal with the acute condition. The need of 

the hour is that we should not only focus on 

acute measures but should have a long term 

plan for dealing with this important public 

health issue. 
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BENEFICIAL EFFECT OF VITAMIN D SUPPLEMENTATION ON 

WEIGHT AND BMI OF MICE TAKING HIGH-FAT DIET 
Chaman Nasrullah1, Hamid Javaid Qureshi2, Maimoona Tabbsum3, Sana Akram4, Jabran Javaid 

Siddhu5, Romana Iftikhar6 

ABSTRACT: 

Objective: Obesity is a serious health issue that is rising worldwide. Underdeveloped and developed 

countries both are becoming the culprits of this pandemic. Decreased levels of vitamin D and obesity 

are correlated. This study was planned to see whether vitamin D supplementation has any effect on 

weight and body mass index (BMI) of mice taking the high-fat diet.  

Methods: This was a randomized control trial, conducted at the Physiology Department of Akhtar 

Saeed Medical and Dental College, Lahore from October 2017 to December 2017. Ninety (90) male 

mice were randomly divided into 3 groups. Each group had 30 mice. The total duration of the study 

was 6 weeks. Group A was the normal diet control group, Group B was the high-fat diet control 

group, Group C was high-fat diet and vitamin D taking test group. The weight of every mouse was 

recorded twice a week for 6 weeks by the electronic weighing machine. Initial and final nasoanal 

length of every mouse was taken and initial and final BMI was calculated. The difference in the 

nasoanal length and BMI was calculated and data was analyzed using SPSS version 20.  

Results: Mean weight of group B mice increased significantly as compared to group A 

mice(p=0.005). Mean weight of group C mice reduced significantly as compared to group B 

mice(p=0.028). Mean weight of group A and C mice was not significantly different from each other 

(p=0.822).Mean BMI of group C mice reduced significantly as compared to group B mice (p=0.002). 

BMI of group A and B mice was not significantly different from each other (p=0.330). Difference of 

BMI between group C and A was also statistically insignificant (p=0.111). 

Conclusion: Vitamin D prevents weight gain and increase in BMI of mice taking high fat diet. 
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INTRODUCTION: 
Obesity has emerged as an epidemic of the 

21st century according to the WHO report.1 

WHO fact sheet reveals that about 300 

million adults are obese worldwide.2 Obesity 

is related to a number of disorders like 

diabetes, hypertension, various 

malignancies, chronic kidney disease, 

infertility and musculoskeletal problems.3 

Vitamin D in diet or formed in the skin in 

the presence of sunlight is inactive. For it to 

be activated, it needs two hydroxylations, 

first hydroxylation in the liver and the 

second one in the kidney to form 1, 25 

(OH)2D3 also called calcitriol.4  
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It controls the transcription of many genes. 

Vitamin D is now being evaluated for its 

multiple roles. It has anti-inflammatory 

action, modulates our immune system and 

has anti-proliferative action too.5  

Obesity is an alarming risk factor for various 

diseases like carcinogenesis, diabetes, 

hypertension, etc. Adipose tissue stores 

vitamin D and decreases its bioavailability. 

Vitamin D prevents the conversion of pre-

adipocytes to mature adipocytes by 

regulating the gene expression of various 

transcription factors. However, these effects 

are different in different species. Adipose 

tissue is not merely a storehouse of fat, it 

also secretes many proteins and peptides 

which cause inflammation and produce 

comlications related to obesity. Obesity 

causes hypertrophy of the adipose tissue and 

thus its blood supply is compromised 

leading to hypoxia. This hypoxia initiates 
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inflammation and recruitment of 

macrophages to adipose tissues. The 

secretion of adiponectin by adipocytes is 

reduced and secretion of various 

inflammatory cytokines like interleukin-6 

(IL-6), tumor necrosis factor-alpha (TNF-α), 

etc. Vitamin D inhibits chronic 

inflammation by decreasing production of 

inflammatory cytokines as evidenced by 

various mouse and human studies. Vitamin 

D inhibits nuclear-factor Kappa B (NF-KB) 

signaling pathway and mitogen-activated 

protein kinase (MAPK) signaling pathway, 

thus gene transcription is altered, and 

production of various pro-inflammatory 

substances is blocked.6 

Previous studies, show that serum vitamin D 

levels are low in obese persons, and others 

show that low vitamin D levels are related to 

hyperlipidemia and obesity. Vitamin D 

levels have an inverse relationship with 

weight and body mass index (BMI).7 

However, further studies are required to 

have conclusive results. 

As no cut off values for weight and BMI 

exist for underweight, normal and obese 

mice, we have compared the weight and 

BMI of the test group to that of control 

groups.8 

 

MATERIAL AND METHODS: 

Ninety healthy male mice were included in 

the study and they were randomly allocated 

into three groups, i.e, group A, B and C with 

30 mice in each group. Group A was 

normal, control group given diet with 

normal constituents for 6 weeks duration. 

Group B was high-fat diet control group 

given a diet rich in fat constituents9 for 6 

weeks duration. Group C was test group, 

given high-fat diet and 100mg/kg/day oral 

dose of vitamin D for 6 weeks10,11 (Table-1). 

The weight of every mouse was taken twice 

a week for 6 weeks by the electronic 

weighing machine. Initial and final naso-

anal length of every mouse was taken and 

initial and final BMI was calculated. The 

difference in the naso-anal length and BMI 

was calculated and data was analyzed using 

SPSS version 20. The following formula 

was used to calculate BMI statistically. 

BMI= weight in grams/ length in (cm)2 

p values ≤ 0.05 were considered statistically 

significant. p value > 0.05 is non significant. 

Table -1 Grouping of mice, type of diet and 

supplementation 

Groups 

 

Normal 

diet (10% 

of kcal% 

fat) 

High 

fat diet 

(60% 

kcal% 

fat) 

Vitamin D 

100ng/kg/day 

Duration  6 weeks 6weeks 6 weeks 

Group A Given Nil Nil 

Group B Nil Given Nil 

Group C Nil Given Given 

 

RESULTS:  

There was significant difference of weight 

between the groups A, B, and C (one way 

ANOVA-Table 2) Mean weight of group B mice 

increased significantly as compared to group A 

mice(p=0.005-Table 3). Mean weight of group C 

mice reduced significantly as compared to group 

B mice(p=0.028-Table 4). Mean weight of group 

A and C mice was not significantly different 

from each other (p=0.822-Table 5). 

There was significant difference of BMI 

between group A, B and C (P=0.003-Table 

2).Mean BMI of group C mice reduced 

significantly as compared to group B mice 

(p=0.002-Table 4). BMI of groups A and B mice 

was not significantly different from each other 

(p=0.330-Table 3). The difference of BMI 

between groups C and A was also statistically 

insignificant(p=0.111-Table 5). 

 

Table-2 Comparison of weight and BMI 

between Groups A (normal diet), B (high-fat 

diet)and C (high fat diet + vitamin D) (one 

way ANOVA)        

Parameters 

assessed 

Group 

A 

(n=30) 

Group 

B 

(n=30) 

Group 

C 

(n=30) 

p-

value 

Weight 

change 

(grams) 

7.17± 

6.15 

11.30± 

4.57 

7.93± 

3.93 
0.004* 

BMI change 

(grams/cm2) 

0.07± 

0.06 

0.09± 

0.06 

0.05± 

0.03 
0.003* 
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Table-3 Comparison of weight and BMI 

between groups A(normal diet) and B (high 

fat diet) (Post Hoc Tukey’s test) 

Parameters 

assessed 
Group A Group B p-value 

Weight 

change 

(grams) 

7.17±6.15 11.30±4.57 0.005* 

BMI change 

(grams/cm2) 
0.07±0.06 0.09±0.06 0.330 

 

Table-4 Comparison of weight and BMI 

between groups B(high fat diet) and C(high 

fat diet+ vitamin D) (Post Hoc Tukey’s test) 

Parameters 

assessed 
Group B Group C p-value 

Weight 

change 

(grams) 

11.30±4.57 7.93±3.93 0.028* 

BMI change 

(g/cm2) 
0.092±0.06 0.05±0.03 0.002* 

 

Table-5 Comparison of weight and BMI 

between groups C(high fat diet+ vitamin D) 

and A(normal diet) (Post Hoc Tukey’s test) 
Parameters 

assessed 
Group C Group A p-value 

Weight 

change 

(grams) 

7.93±3.93 7.17±6.15 0.822 

BMI change 

(g/cm2) 
0.05±0.03 0.07±0.06 0.111 

 

DISCUSSION: 
There are various anthropometric parameters 

that are used to asses obesity in mice like 

weight, BMI, thoracic circumference and 

visceral fat.12 In this study, only weight and 

BMI were measured. Three groups A, B, 

and C with 30 mice in each were assessed. 

Weight of group B mice increased 

significantly as compared to group A mice, 

while BMI was not raised significantly in 

group B mice as mice weight and length 

both increased proportionately. In group C, 

weight and BMI both were reduced 

significantly as compared to those of group 

B. However, between test group C and 

control group A, no significant difference in 

weight and BMI was found. Thus high fat 

diet increases weight and BMI of mice, 

whereas if vitamin D is given along with a 

diet rich in fat, weight and body mass 

index(BMI) both are reduced. But we can‘t 

consider vitamin D as an agent to prevent 

obesity in humans without the support of a 

lot of observational and interventional 

human studies.  

In one study, mice who were fed diet high in 

fat and sugar along with vitamin D for 10 

weeks showed reduced serum triglycerides 

levels, less hepatic steatosis, and reduced 

products of lipid peroxidation as compared 

to the group of mice who were fed diet high 

in fat and sugar content.13 In another study, 

8 weeks old mice were given a normal diet 

and high fat diet till 24 weeks of age, then 

one group was given normal diet and 

vitamin D supplementation and the other 

group was given high fat diet with vitamin D 

supplementation. Serum levels of 25(OH) 

D3, weight and BMI were assessed. Weight 

and BMI of both groups showed no 

significant difference.14 In one study, 

vitamin D supplementation for 6 weeks in 

women who were obese and overweight 

resulted in the reduction of body weight and 

BMI.15 A recent study in humans shows that 

vitamin D potentiates weight reduction in 

individuals who were taking a weight-

reducing diet. It reduces weight and BMI.16 

In another systematic research, three groups 

of individuals were assessed, one group of 

obese individuals who were not undergoing 

any weight loss therapy, the other group on 

the weight loss therapy, and the third group 

with individuals after bariatric surgery. All 

groups were given oral vitamin D for 3 

months. Normal serum levels of vitamin D 

were achieved. Weight and body mass index 

(BMI) were not changed significantly.17 

Further randomized controlled trials of 

longer duration should be carried out for the 

evaluation of the relationship between 

vitamin D and obesity in human beings. 

 

CONCLUSION: 
Vitamin D prevents weight gain and 

increases in BMI in mice taking high fat 

diet. 
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GENDER DIFFERENCE IN STRESS LEVELS AMONG MEDICAL 

AND NON- MEDICAL STUDENTS OF LAHORE 
Aweem Rahman1, Iram Manzoor2, Irum Qureshi3, Areeba Shamsher4, Abida Hassan5. 
 

ABSTRACT: 

Objective: To compare the gender difference in stress levels among students of medical and non- 

medical institutions of Lahore 

Methodology: This was a cross-sectional study conducted in medical students of Akhter Saeed 

Medical and Dental College, Lahore and non-medical students of Beacon House National University, 

Lahore from January 2018 to August 2018.A sample of two hundred and ninety- one student was 

collected by non- probability consecutive sampling technique which includes one hundred and fifty 

medical students and one hundred and forty-one non- medical students. Data was collected and 

analyzed using SPSS 24. To compare stress levels and gender differences in these levels, chi-square 

test was applied and p-value of less than and equal to 0.05 was fixed as significant. 

Results: In this study 119 (40.9%) males and 172 (59.1%) female students participated. Among them, 

150 (51.5%) were medical students and 141 (48.5%) were non-medical students. Out of 291 students, 

46(15.8%) had severe stress. Results showed that 61(21%) students were smokers and 96(33%) were 

taking drugs. Sixty-seven students (23%) stated the reason of stress as the death of their family 

members in the last one year. A large proportion of students195 (67%) reported that they work harder 

and accomplish less, 188 (64%) had difficulty in sleeping and 206 (70.8%) had mood swings. One 

hundred and eighty-seven students (64.3%) felt frustration due to a lack of resources. One hundred 

and eighty-seven students (64.3%) give up their social life to succeed in university. The exam was the 

major cause of stress constituting 218 (74.9%) students. There was no significant difference between 

the stress level of medical and non-medical students (p=0.658) and no difference was observed in two 

genders (p=0.962). 

Conclusion: Stress is prevalent in both medical and non-medical students irrespective of their career 

pathway. Both genders are affected by high-stress levels during academic years.  

 

Key Words:  Stress, Medical Students, Medical Education 
 

INTRODUCTION: 
The mental health of students in all fields of 

life is a global issue and it plays a significant 

role in any community worldwide.1 

According to WHO, a person could be 

termed as stressed when he/she shows 

variable combinations including low mood, 

lack of interest, disturbed sleep, loss of 

appetite and feeling of guilt.2 The important 

indicators of mental health are depression, 

anxiety and stress level that increases the 

psychological morbidity among the students 

irrespective of their career choice.3 
_____________________________________________________ 
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Worldwide studies report that prevalence of 

depression among students varies globally 

showing the wide range of 1.4% to 73%.4 A 

study conducted in Turkish medical students 

showed a high prevalence of depression as 

27.1%, anxiety as 41.1%, and stress as 

27%.5 Moreover, high suicidal ideation from 

4.9% to 35.6% was reported in a study 

conducted by the American Medical 

Association.6 

A global survey revealed that the percentage 

of students in the U.K, seeking counseling 

for depression is 49%, for stress is 45% and 

for academic performance is 28%.7 

In developing countries, stress is also 

prevailing as it is 20.9% in Nepali Medical 

students.8 A study conducted in India 

showed 63.5% of stressed students.9 While 
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in Bangladesh and Malaysia stress and 

anxiety disorder among students were found 

to be 54% and 41%, respectively.10,11 

One of the most stressful fields of education 

is medicine because it is a highly demanding 

profession and requires enormous academic 

efforts. The constant sources of anxiety for 

medical students are extensive medical 

curricula, fear of failure and frequent 

examinations.12 Medical students suffer 

deleterious effects of psychological stress 

which leads to poor academic performance, 

sleep disorders,13 substance abuse and 

alcoholism14 which, in turn, result in 

deterioration of relationships, marital 

problems and affect their future 

employment.15 

The time period of an undergraduate student 

is very sensitive in his life and it plays a key 

role in developing systems and interventions 

to reduce mental problems.16 Students 

having low socioeconomic status, family 

conflicts and rural background have a higher 

incidence of depression, anxiety and stress. 

Previous studies revealed morbidities due to 

anxiety and depression all over the world 

despite different educational courses.17 

Stress is the major issue of medical students 

and this study is designed to develop a fair 

comparison between medical and non-

medical students on stress issues that 

eventually be very helpful to prevent or 

overcome major stressors of student’s life. 

The main objective of this study is to 

compare the level of stress among two 

genders and between medical and non-

medical students. 

 

MATERIAL AND METHODS: 
A cross-sectional study was conducted in 

medical students of Akhtar Saeed Medical & 

Dental College Lahore & non-medical 

students of Beacon House National 

University, Lahore. Two hundred and 

ninety-one students were included in the 

sample through non-probability, consecutive 

sampling techniques. One hundred and fifty 

medical students and one hundred and forty-

one non-medical students were recruited as 

participants from January 2018 to August 

2018. Data was collected after IRB approval 

of Akhtar Saeed Medical and Dental 

College. A structured questionnaire was 

filled after informed consent through the 

interviewing technique. The questionnaire 

was developed and pretested on 10 students 

as a pilot run. Those students who were pilot 

tested were excluded while data collection 

for this study. Data were analyzed using 

SPSS 24. Chi-square test was applied to 

compare stress level among medical &non- 

medical students and p value were fixed at ≤ 

0.05 to decide about the significance of 

results.  

 

RESULTS: 
There were 291 participants in total, out of 

which 119(41%) were males and 172(59%) 

were female, 141(48%) were of non-medical 

and 150(52%) were medical students. There 

were 61(21%) smokers, 96(33%) were drug 

abusers. and 195(67%), 75(25.8%) had 

undergone surgery in past, 67(23%) had the 

death of their family members, 86(29.6%) 

had the death of a close friend in last one 

year. 
 

Table 1: Socio-demographic profile of 

Participants 

Variables 
Frequency     

(n) 

Percentage    

(%) 

Gender distribution of participants 

Male 119 40.9 

Female 172 59.1 

Degree sought 

Medical 150 51.5 

Non-medical 141 48.5 

Smokers 

Yes 61 21 

No 230 79 

Drug users 

Yes 96 33 

No 195 67 

Past Surgical History 

Yes 75 25.8 

No 216 74.2 

History of death of a family member 

Yes 67 23 

No 224 77 

History of death of a close friend 

Yes 86 29.6 

No 205 70.4 
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On history regarding burnout, 195(67%) had 

this feeling that they work harder and 

accomplish less in terms of academic scores, 

187(64.3%) complained about forgetting 

things, 176 (60.5%) suffering from physical 

complaints, 188(64.6%) invaded by sadness 

which cannot be explained, 103(35%) had 

difficulty in sleeping and  206(70.8%) had 

mood swings. 

 

 

Figure 1: Information regarding burn out 

 
The results of information regarding burn 

out of students indicated 162(55.7%) 

participants were stressed out because they 

thought that they were wrong if teachers do 

not agree with them,187(64.3%) felt 

frustrated due to lack of 

resources,178(61.2%)felt deprived of 

normal daily pleasure due to cost of 

undergraduate schooling, 187(64.3%)had 

given up much of their social life to succeed 

in university,151(51.9%) felt guilty if they 

take time off from their study to do 

something else for their selves. 

Table 2: Reasons related to academics of 

getting stressed 

Variables 
Frequency 

(n) 

Percentage 

% 

Receiving negative comments 

Yes 167 57.4 

No 124 42.6 

Teachers or professors do not agree with you 

Yes 162 55.7 

No 129 44.3 

Lack of resources (internet, libraries) 

Yes 187 64.3 

No 104 35.7 

The cost of graduate/undergraduate school 

Yes 178 61.2 

No 113 38.8 

Giving up social life for academics 

Yes 187 64.3 

No 104 35.7 

Difficult to take time off for your self 

Yes 151 51.9 

No 140 48.1 

Upon further inquiry, 178(61.2%) were 

found to be stressed with fear of developing 

required skills, 140(48.1%) had unclear 

course objectives, 183(62.9%) were 

continuously stressed to participate in class, 

218(74.9%) were stressed for studying for 

upcoming exams.  

 

Figure 2: Information about academic 

stressors 

Each stressor was allocated a number given 

on Likert scale and rating was done with 

mild, moderate and severe stress. Results 

showed that out of 291 participants, 

89(30.6%) had no stress, 156(53.6%) had 

mild stress, 46(15.8%) had severe stress. 
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Figure 3: Scoring of stress levels 

After the application of chi-square test, no 

significant difference was found between the 

two genders and their stress levels (p=0.962) 

and no difference was found in the stress 

level of medical and non-medical students 

(p=0.658). So, it was concluded that 

irrespective of gender and type of studies, 

students in undergraduate studies are 

generally stressed and the major reason is to 

cope with exams and peer pressure. 

 

Table 3: Difference in stress levels between 

genders and professional degrees. 

Variables 

Scoring 
p-

value 
Mild Moderate Severe 

Gender 

Male 37 

(31.1%) 

64    

(53.8%) 

18 

(15.1%) 
0.962 

Female 52 

(30.2%) 

92     

(53.5%) 

28 

(16.3%) 

Degree sought medical 

Medical 43 
(28.7%) 

81     
(54.0%) 

26 
(17.3%) 

0.658 
Non-

Medical 

46 

(32.6%) 

75    

(53.2%) 

20 

(14.2%) 

 

DISCUSSION: 

Globally medical students show a high 

prevalence of stress.18 The academic 

performance and quality of life of the 

students are immensely affected by this 

psychological factor. Stress leads to a vital 

association between the individual and his 

environment. This interaction results in 

cognitive, emotional and behavioral 

alterations in case of any derangements.19 

This study shows that there is no significant 

association of gender and degree with stress. 

A study conducted at CMH Lahore also 

showed no association between stress level 

and gender in a sample of college students.20 

Another study conducted in India suggested 

that medical students were less stressed in 

comparison with non-medical students.21 

Similar findings were observed in this study 

which showed non-association between 

gender and type of undergraduate studies 

with stress level. This study showed that 

21% of students were smokers and 33% 

were drug users. In a study conducted in 

France, a positive association was found 

between stress and regular use of alcohol22, 

while in a study conducted in America, the 

prevalence of daily smoking among students 

in 4 years course was 87% and almost 50% 

in occasional smokers.23 In this study, about 

23% of students experienced recent trauma 

in the form of death of their family members 

which was a major cause of stress. In a study 

conducted in Thai medical school, 26.8% of 

students had stress due to family health 

problems.24 

Lifestyle is badly affected by the stress. It 

has been noted that the young student 

population is always more susceptible to 

stressful life conditions to pursue higher 

professional education in a highly 

challenging environment.25 About 70.8% of 

students in this study had mood swings and 

64.6% reported the feeling of sadness. In 

another study, the prevalence of depressive 

symptoms among medical students was 

12.9% and 2.7% of students had made 

suicidal attempts due to sadness.26 In this 

study, 67% of students complained that they 

were working harder and were 

accomplishing less with 33% students 

having fear of future. In a study conducted 

among a group of Turkish medical students 

showed that students who were stratified 

with their education had lower stress 

levels.27 In another study conducted at Surat, 

it was found that increased load towards 

exams and not getting expected marks were 

major stress factors.28 In this study, 64.3% 

felt frustration due to lack of resources and 

62% of students were stressed due to the 
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cost of undergraduate school. In a study 

conducted in Saudi Arabia, 25% of their 

students were facing financial problems.29 

In this research, we have observed 35.4% of 

students cannot fall asleep due to stress. 

While a study conducted at the University of 

North Texas showed a significant portion of 

9.5% of students met proposed DSM-5 

criteria for chronic insomnia and sleeping 

difficulties.30 

About 64.3% of students give up their social 

life due to the academic stressors. In a study 

conducted in Malaysia, 1.23% of students 

were stressed due to lack of time for their 

family and friends.31 There were 51.9% of 

students who felt guilty if they took their 

time off from their study for themselves. In 

a study conducted at a Pakistan Medical 

School, 27.3% of students were unable to 

enjoy normal activities.32 Stress relates to 

academic performance, pressure to succeed 

and post-graduate plans in students. The 

results of this study showed that no 

significant difference was observed in the 

stress level of medical and nonmedical 

students while a study conducted in Saudi 

Arabia among female students of medical 

and nonmedical institutions showed that 

students in med schools were much more 

stressed due to academic burden with p-

value of less than 0.01.33 In contrast to the 

results of this study, another published 

article in Korea showed that Nonmedical 

students had shown significantly higher 

stress levels when compared to their age 

fellow medical students(p=0.001).34 A study 

conducted in Kanpur India showed that 

stress level is much higher in students 

studying in professional colleges as 

compared to nonprofessional colleges.35 To 

assess the gender difference in stress levels, 

both medical and nonmedical students were 

compared and it was observed that there was 

no significant difference in stress levels of 

both genders. A study published by the 

American Psychological association 

compared gender differences among medical 

and Law students and results showed that 

females were affected more with stress 

which included 30% medical students and 

34% law students.36 Similar results were 

shown by a study conducted in Egypt which 

showed that females had higher perceived 

stress levels but no significant difference 

was observed in two genders.37 Similar 

results were obtained from Serbia.38 Mental 

health issues interfere with the success of 

college students so, it is important that the 

colleges evaluate the mental health of their 

students regularly and launch prompt 

treatment programs to target their needs.39 
 

CONCLUSION: 
Medical and non-medical students face 

different types of stressors but the 

magnitude of stress remains approximately 

the same in both types of students. There is 

no gender difference among stress levels of 

medical and nonmedical students 

 

Recommendations: 

The solution lies in having a true perception 

of the emerging problem besides taking 

proper measures to alter the course of events 

earlier by providing support with adequate 

services. Counseling and preventive mental 

services should be an integral part of the 

routine clinical facilities.  
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ASSOCIATION BETWEEN HIGH SERUM FERRITIN LEVELS AND 

MID-PREGNANCY GESTATIONAL DIABETES MELLITUS 
Adila Ashraf1, Laiba Shakori2, Shazia Abid1, Liaqat Ali3, Hania Zafar1, Sadaf Jabbar4 

 
ABSTRACT 
Introduction: Ferritin levels found to have an important role in the development of many syndromes 

during pregnancy. To compensate for the risk of low ferritin levels in pregnant females, usually iron 

and vitamin supplements have been prescribed. The use of these supplements may increase the ferritin 

level in normal pregnancy and can cause several syndromes including gestational diabetes mellitus. 

Objective: To determine the association of high serum ferritin level with gestational diabetes mellitus 

Material and methods: This Case-Control study was conducted at the Department of Obstetrics & 

Gynecology, Sheikh Zayed Hospital, Lahore for six months. Using Non-probability consecutive 

sampling 70 pregnant women were divided into cases and controls. Patients with high serum ferritin 

(149 µg / L) were calculated in both groups and then Odds ratio and Relative Risk were estimated to 

find an association between high serum ferritin levels and mid-pregnancy GDM. 

Results: Patients with mid-pregnancy GDM had statistically significantly higher serum ferritin levels. 

(36.21 ± 59.07 µg/L) compared to controls (12.46 ± 13.87 µg/L) (t (68) = 2.316, p = 0.024) 15% 

GDM cases (n=35) had high serum ferritin level, while in the controls group (n=35) no change in the 

serum ferritin observed. Relative Risk estimates showed a doubling of the risk of having mid-

pregnancy GDM with high serum ferritin concentration [RR=2.167 (95% CI = 1.66 – 2.81)] 

Conclusion: High serum ferritin level is associated with GDM. 

 

Key Words:  Ferritin, Gestational Diabetes, Insulin Resistance 

 

INTRODUCTION: 
Anemia during pregnancy is prevalent world 

over but is much more severe in the 

developing nations like Pakistan. As per 

UNO reports, prevalence of anemia is about 

56% in low socioeconomic groups.1 Iron 

deficiency anemia is the commonest type of 

anemia in Pakistani population overall and is 

more prevalent among females.2,3 Iron 

deficiency is the commonest cause of 

anemia in pregnancy which affects 54% of 

women in developing countries.4 In under 

developed area of Khanewal District, 250 

pregnant women (17 – 39 years of age) were 

studied for 6 months.  
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Out of these, 55% were found anemic (83 % 

of these were moderately anemic: Hb 8-

9.9g/dL).5 A much larger study (enrolling 

1,369 pregnant women at 20 to 26 weeks of 

gestation and followed to 6 weeks 

postpartum) on urban population of 

Hyderabad showed 90.5% of women being 

anemic according to WHO cut off of 

Hb<11g/dL.6 In pregnancy, iron 

supplementation is routinely recommended 

all pregnant women8 irrespective of their 

serum ferritin and/or haemoglobin (Hb) 

levels. Increasing evidence suggests that 

iron, a strong per-oxidant, influences 

glucose metabolism, even in the absence of 

significant iron overload.9 Large prospective 

cohort studies found that dietary iron intake, 

particularly heme iron derived from meat, is 

associated with a significant increased risk 

of type II Diabetes.10,11 

Serum ferritin levels (a biomarker of body 

iron stores) however have also been shown 

to be positively associated with diabetes 

risk,12 hypertension,13 the metabolic 
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syndrome,14 cardiovascular risk factors, and 

inflammation.15 Although there have been 

several studies investigating the possible 

role of dietary and serum iron on glucose 

metabolism, only a few studies are available 

about these association during pregnancy. 

Adverse effects of routine iron 

supplementation in Pakistani population has 

not been researched extensively. The 

rationale of this study was to find out 

association between high serum ferritin & 

risk of Gestational Diabetes Mellitus 

(GDM). On the basis of results  

recommendations could be made to abandon 

iron to all pregnant women routine and 

instead judicious iron supplementation to 

only severely anemic women(followed by 

close monitoring for GDM) can be made. 
 

MATERIAL AND METHODS: 
A case control study was planned in 

department of Gynae & Obstetrics in Sheikh 

Zayed Hospital Lahore from April to 

September 2012. 

In this study 70 participants were enrolled 

between the age group of 20–35 years 

through non probability consecutive 

sampling. Out of these 70 participants,  35 

females were controls, who were not 

pregnant & 35 females were taken as cases 

who were diagnosed case of gestational 

diabetes at more than 24 weeks with oral 

glucose tolerance test. If the BSL was more 

than 186 mg/dl after 1 hour of glucose 

tolerance test they were labelled as cases. 

Controls were without gestational diabetes 

mellitus. Serum ferritin was tested in both 

cases & controls. All those females were 

exluded who were known to have pre-

pregnancy diabetes mellitus, diseases 

affecting glucose metabolism e.g. 

thyrotoxicosis, Cushing syndrome, 

hemochromatosis, Hypertensive or having 

Blood Pressure ≥ 140/90 mmHg on 2 

consecutive occasions, current medical 

treatments (including hormonal 

preparations, corticosteroid therapy), and 

supplementation with micronutrients other 

than iron-on history. 

A value of serum ferritin >149µg/L was 

considered as a high level. Females with 

high ferritin levels and diabetes were 

managed as per standard protocols. 

All the information collected was entered 

into SPSS version 15.0 and was analyzed 

through its statistical package. Odd’s ratio 

and Relative Risk was calculated to see the 

strength of the association of High Serum 

Ferritin Levels and GDM. Odd’s ratio > 2 

was taken as significant. 

RESULTS: 

In our study, the mean age of patients was 

26.37±3.77 years of GDM cases and 

28.00±4.39year of controls. The mean 

gestational age was 30.21±7.47weeks of 

GDM cases and 29.88±8.13weeks of 

controls. Among cases, there was 11 

(31.4%) primigravida and 24 (68.6%) 

multigravida while among controls, there 

were 17 (48.6%) primigravida and 18 

(51.4%) multigravida. The mean BMI of 

cases was 29.63±13.97kg/m2 while of 

controls was 30.22±14.82kg/m2. (Table 1) 

The patients with gestational diabetes had 

statistically significantly higher serum 

ferritin levels (36.21±59.07µg/L) than non-

GDM patients (12.46±13.87µg/L, p = 

0.024). There was a significant association 

of high serum ferritin levels with GDM i.e. 

14.3% vs. 0% and the risk of developing 

GDM is 12.80 times high in females with 

high ferritin levels. (Table 2) 

 

Table 1: Comparison of Age and Serum 

Ferritin between cases and controls 
 

 

Group 

Cases Control 

n 35 35 

Age (years) 26.37±3.77 28.00±4.39 

Gestational age 

(weeks) 
30.21±7.47 29.88±8.13 

Gravidity   

Primigravida 11 (31.4%) 17 (48.6%) 

Multigravida 24 (68.6%) 18 (51.4%) 

BMI (kg/m2) 29.63±13.97 30.22±14.82 
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Table 2: High and Low Serum Ferritin 

Counts in Cases & Controls 

 
Group 

Significance 
Cases Controls 

Serum Ferritin 

Level (µg/L) 

36.21± 

59.08 

12.46± 

13.87 
0.024 

Ferritin 

level 

High 
5 

(14.3%) 
0 (0%) OR= 12.80  

 

95% CI  
(0.68 to 241.03) 

Low 
30 

(85.7%) 

35 

(100%) 

Total 35 35 

 

DISCUSSION: 
Gestational diabetes can be linked to free 

radical damage caused by high serum 

ferritin levels.16-18 

In one of the studies of the Pakistani 

population, it was observed that the pregnant 

ladies of community have very low serum 

ferritin levels (reflecting low body iron 

stores). Mean serum ferritin levels found in 

this study simulate with those found in the 

study conducted at the Faculty of Health 

Sciences, Hazara University.19  

Although overall ferritin levels were low 

regardless of presence and absence of 

gestational diabetes later on all patients with 

gestational diabetes diagnosed to have high 

ferritin levels; the same was found in the 

study of 128 ladies in Iran, and positive co-

relation between serum ferritin, HbA1c and 

fasting plasma glucose levels was 

discovered.20 

Bo et al in their Chinese cohort and 

Caucasian cohort confirmed the positive link 

between serum ferritin and gestational 

diabetes.21,22,24 While iron deficiency is a 

defensive condition. 23 

Routine iron supplementation during 

pregnancy is necessary or toxic, is a highly 

controversial topic.25 Another  large 

prospective cohort study, which identified 

the existence between pre-pregnancy dietary 

heme iron intake and GDM.26 

In this study, it was found out that a single 

woman among controls has higher than our 

threshold level of serum ferritin (i.e. 149 µ 

/L). This resulted in a “divide by zero” error 

while calculating the odds ratio. Thus the 

odds ratio was calculated after little 

adjustment (adding 0.5 to all four values to 

prevent a divide by zero). Relative Risk, 

however, is calculated using original counts 

as it is not affected by “divide by zero” error 

By investigation of serum ferritin either 

before pregnancy or in early pregnancy, it is 

conceivable to order ladies in three groups: 

(a) those with low iron status (ferritin <30 

µg/L) who either have or are in danger of 

developing iron deficiency and IDA; (b) 

those with intermediate iron status (ferritin 

30–70 µg/L) and moderate danger of iron 

deficiency and IDA; (c) those with 

satisfactory iron status (ferritin >70–80 

µg/L) with insignificant or no danger of iron 

deficiency. Healthy pregnant ladies having 

ferritin over 70–80 µg/L give off an 

impression of being in safe water concerning 

iron deficiency as their body iron sores are 

500 mg or more, which is satisfactory to 

finish a pregnancy without taking iron 

supplements. Prophylactic iron 

supplementation along these lines gives off 

an impression of being sheltered in ladies 

with Intermediate and low iron status yet in 

those with pre-pregnancy sufficient iron 

stores alerts must be watched. 

 

CONCLUSION: 
Higher Serum ferritin levels are associated 

with increased risk of mid-pregnancy GDM.  
Owing to a great majority of Pakistani 

pregnant women having very low total iron 

body stores, general Iron prophylaxis during 

pregnancy seems to be a safe option in the 

vast majority. Pregnant women coming from 

a high socioeconomic group should have 

their serum ferritin levels done and iron 

prophylaxis initiated only if low ferritin 

count is found.        
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NEPHROPROTECTIVE EFFECT OF METHANOLIC EXTRACT OF 

DINOTHROMBIUM TINCTORIUM IN ALBINO RATS  
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ABSTRACT: 

Modern world has proven scientifically that medicines derived from animals are important tools in 

treating ailments today.  

Objective: In current project, goal was to estimate the nephro-protective effects of methanolic extract 

of Dinothrombium tinctorium against carbon tetrachloride-induced nephrotoxicity.  

Study design: It was a randomised control study.  

Methodology: Aqueous methanolic extract (70% v/v) of Dinothrombium tinctorium (Dt.Cr) was 

arranged followed by subsequent evaporations. Renal toxicity was induced by CCl4 (2 ml/kg, p.o) in 

paraffin oil on 7th day of experiment. Administration of methanolic extract of Dinothrombium 

tinctorium (300mg/kg body weight/day) orally sheltered the CCl4 caused elevation of renal serum 

markers that include urea and creatinine. There was renal markers elevation in the CCl4 alone treated 

animals.  

Results: Administration of methanolic extract to CCl4 encounter protection against the renal toxicity. 

Conclusion: The findings thus suggested that this methanolic extract can be used as nephroprotective 

agent against CCl4-induced renal toxicity in albino rats.  

 

Key Words:                Urea, Creatinine, Medicine   

 
 

INTRODUCTION: 
Renal ailments are threatening human life 

worldwide. Nephropathies nowadays are a 

big dilemma for the health professionals. 

Treatment options are limited as well as not 

much effective against renal diseases. 

According to World Health Organization 

(WHO) estimatation, 46% of all diseases and 

60% deaths globally are because of renal 

hitches. The sixth leading cause of death 

globally is the renal ailment.1  

Kidneys are continuously exposed to 

environmental toxins which eventually lead 

to various nephropathies.2 Nephrotoxicants 

include carbon tetrachloride, non-steroidal 

anti-inflammatory drugs (NSAIDs), 

antibiotics and carcinogens.  
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They all have different sites of actions.3 

In animal models, carbon tetrachloride 

(CCl4), has extensively been employed to 

chemically induce renal injury.4 Silymarin 

has been reported to have nephroprotective 

activity against toxins. As a herbal remedy 

against nephropathies, its extract from the 

seeds is being used traditionally.5 

In modern era, Zootherapy provides an 

alternative treatment option among other 

known therapies applied globally. Chemicals 

from animal origin constitutes 8.7% of 252 

essential drugs short-listed by the WHO.6 In 

subcontinent, 9% of all traditional medicines 

come from 31 substances of animal origin.7 

Traditionally, Dinothrombium tinctorium 

(Red Velvet Mite) extract has been used in 

the treatment of multiple medical ailments 

like paralysis, malaria, urogenital disorders 

and many other medical conditions.8 It has 

antibacterial, antifungal and gastroprotective 

activity that have been established in 

previous many publications.9 The current 

project was proposed to gauge the 

nephroprotective activity of methanolic 

extract of Dinothrombium tinctorium against 

CCl4 induced nephrotoxicity in albino rats. 
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MATERIAL AND METHODS: 
This project was a randomised control trial 

and was conducted for 07 days at 

Pharmacology Department of Islamia 

University, Bahawalpur in 2017. Reagents 

used in current project included Diagnostic 

kits, Silymarin, Carbon Tetrachloride, 

distilled water, Digital electronic balance, 

Grinder, Vortex Mixer, Incubator, 

Centrifuge machine, Rotary Evaporator. All 

the chemicals were of analytical grade. The 

species Dinothrombium tinctorium 

identification was done by the zoology 

department, IUB. With the help of one kg of 

Red Velvet Mites, a coarse paste of Red 

Velvet Mites was waterlogged using 70% 

v/v aqueous methanol. It was carried for 03 

days. Crude extract was extracted from 

filtrate after filtration by using Rotary 

Evaporator. Final extract was stored till 

further use8. In this study, 36 male albino 

rats were selected and separated into 06 

groups each comprising of six animals. They 

were supported at a temperature (25±2°C) 

and humidity (55-55%) along with 12 hour 

light and dark cycle. Animals were given 

standard diet and tap water ad libitum. 

Acclimatization of subjects was done for 

seven days before the start of study9. Acute 

toxicity testing was carried out on 25 mice 

of both genders. They were randomly 

separated into 5 groups with 5 mice in each 

group. All the animals had overnight fast. 

Group1 was served with normal saline (10 

ml/kg p.o) treated as normal control. 04 

treatment groups were given oral methanolic 

extract of Dinothrombium tinctorium at 

increasing doses of 0.3, 1, 3, 5 g/kg 

respectively. Toxic effects like behavior 

with other animals, alertness, food intake, 

change in body weight and mortality were 

monitored strictly from zero hour till day 14. 

Carbon tetrachloride (2ml/kg p.o) was 

employed as nephrotoxic agent in male 

albino rats in order to assess the 

nephroprotective activity of methanolic 

extract of Dinothrombium tinctorium.10 

Division of animals with treatment plan 

during study is summarized in table #I. On 

7th day, with a delay of 30 min after the 

respective treatments, CCL4 was 

administered to all groups except control 

group to induce toxicity. Next day blood was 

collected to analyze it for renal markers by 

using standard kit methods.11  

Table-1: Group Treatments for Calculation 

of Nephroprotective Action 

Sets Days (1-6) Day (7) 

Normal 

Control 

Distilled water 

4 ml/Kg 

Distilled water 

4 ml/Kg 

Intoxicated 
Distilled water 

4 ml/Kg 

Distilled water 

4 ml/Kg + 

CCI4 (2 

ml/Kg) 

Rx. Set 1 
Dt. Cr 30 

mg/Kg 

Dt. Cr 30 

mg/Kg + CCI4 

(2 ml/kg) 

Rx. Set 2 
Dt. Cr 100 

mg/Kg 

Dt. Cr 100 

mg/Kg+CCI4 

(2 ml/kg) 

Rx. Set 3 
Dt. Cr 300 

mg/Kg 

Dt. Cr 300 

mg/Kg + CCI4 

(2 ml/kg) 

Control set 
Silymarin 25 

mg/Kg 

Silymarin 25 

mg/Kg + CCI4 

(2 ml/Kg) 

 

ANOVA with Bonferroni test was employed 

for analysis of data by using SPSS computer 

program and Mean ± S.E.M was used for 

expression of results. Significant (*) result 

values if p<0.05. 

 

RESULTS: 
Prepared extract, Dt. Cr, was screened for its 

phytochemical constituents as below in 

table-2. 

 

Table-2: Phytochemical constituents of 

Dinothrombium tinctorium 

Biochemical Constituents  

Alkaloids  +++ 

Carbohydrates ++ 

Flavonoids ++ 

(+ Sign indicates the presence and (-) sign 

indicates absence and number of signs 

shows the intensity) 

Results of renal biomarkers showed 

significant decrease in their serum levels 

among groups treated with Dinothrombium 

tinctorium extract with different doses. 
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Table – 3: Serum Creatinine & Urea Levels 

in CCI4-intoxicated albino rats. 

Group 

Allocation  

Serum 

Creatinine 

(mg/dL) 

Urea 

(mg/dL) 
p-value  

Control 

(D/W 

4ml/Kg) 

0.50±0.05 28.10±2.2 <0.125 

Intoxicated 

(CCI4 2 

ml/Kg) 

1.79±0.05 86.40±4.45 <0.001* 

Dt.Cr (30 

mg/Kg) + 

CCI4 

1.56±0.04 74.63±4.22 <0.01** 

Dt. Cr 

(100 

mg/Kg) + 

CCI4 

1.24±0.08 46.03±1.6 <0.001** 

Dt. Cr 

(300 

mg/Kg) + 

CCI4 

0.79±0.04 35.47±2.99 <0.001** 

Silymarin 

(25 

mg/Kg) + 

CCI4 

0.65±0.03 33.45±2.9 <0.001** 

*Statistically Significant   

Acute toxicity studies showed that the 

extract used in study was practically non-

toxic. It was also non nephrotoxic at selected 

given doses since the biochemical markers 

were in normal range. 

 

DISCUSSION: 
There are less number of modern medicine 

available for cure of renal diseases. Hence, 

the people have moved towards traditional 

treatment options for many years. 

Dinothrombium tinctorium was picked in 

current study due to its old-fashioned use in 

medical ailments.9  

In current project, CCl4-induced 

nephrotoxicity was carried out in male 

Wistar albino rats to observe its effects as 

nephroprotective agent. Our work was in 

line with previous studies who used same 

agent for induction.10 Paradoxically, 

gentamicin was the inducing agent in other 

studies.12 

Nephrotoxicity is impaired renal functions 

produced due to nephrotoxin drugs or other 

noninfectious agents.13 Silymarin was used 

as control drug in current project to relate 

different strengths of Dinothrombium 

tinctorium extract as nephroprotective 

agent. It was used as standard drug in many 

old publications so our work was in line with 

past researchers.5 Serum urea and creatinine 

levels were analyzed as biochemical renal 

markers.  

Acute toxicity studies were carried out in 

current project in 25 mice. Strict 

surveillance for toxic behaviours for 24 

hours and then daily for 14 days was 

conducted in our project. In other studies 

acute toxicity assay was done but for 24 

hours and then daily for just 7 days.11 

Protocol adopted in current study regarding 

number of animals and groups was similar 

as adopted in one animals study to see 

different hepatoprotective effect of Fumairia 

indica plant extract but some modifications 

were made in our setting.14 Different doses 

of extract were given to treatment groups in 

current study. In one previous work the plant 

extract at a dose of 50,100, 200 and 400 

mg/kg body wt. exhibited orally to observe 

its nephroprotective effects. The extract at a 

dose of 30,100 and 300 mg/kg body wt. 

administered orally in current project to 

treatment groups respectively.11 

 

Limitations: 

Our study had a number of limitations like 

financial constraint and less resources. No 

histopathological study of renal tissue was 

done.  Only renal function tests were done to 

assess nephroprotective effect of extract in 

present study. No similar study is available 

for comparison. It observed methanolic 

extract from animal origin as 

nephroprotective agent.  

 

CONCLUSION: 
The findings indicate that the methanolic 

extract of Dinothrombium tinctorium can be 

used as nephroprotective agent in albino 

rats. 
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ABSTRACT 

Objective: To identify the factors associated with non-compliance to metformin therapy in patients 

with type 2 diabetes mellitus. 

Method: This was a cross-sectional study, carried out at Jinnah-Allama Iqbal Institute of Diabetes 

and Endocrinology (JAIDE) Lahore from April 2018 to June 2018. 

In this study newly diagnosed type 2 diabetic patients were given metformin for the duration of three 

months and their compliance was observed over that period. Metformin was given starting with low 

dose of 500mg once daily and then after two weeks was titrated to optimum dose of 500mg twice 

daily and maximum dose range of 1500-2000mg per day. Multiple factors contributed to patient’s fall 

out including co-morbidities, shifting to alternative medicine and insulin and GIT intolerance. Blood 

sampling for A1C estimation was done by A1C analyzer (TD4611A TAI Doc). Research data was 

collected by questionnaires and patients were called up for follow-up through telephonic 

communication.  

Results: Out of 260 patients, 200 continued their trial smoothly on metformin while 23% (n=60) were 

dropped out of the study. GIT intolerance contributed to the major reasons of discontinuing the drug 

accounting for 35% (n=21) of the patients. Other reasons for non- compliance included change of 

therapy to insulin (12%) due to uncontrolled raised glucose levels and alternative medicine (5%) by 

their own decision, deranged LFTs (10%) and  RFTs (7%), refusal to the therapy (7%) and various 

domestic issues (10%).  

Conclusion: Though metformin is the first line drug for treating type 2 diabetes mellitus (T2DM) but 

GIT intolerance to metformin is one of the major reasons that some patients are unable to tolerate the 

drug at all.  

 

Key Words: Metformin, Type 2 diabetes mellitus, Liver function test 

 

INTRODUCTION: 
Type 2 Diabetes mellitus (T2DM) is a group 

of metabolic disorders characterized by 

hyperglycemia with classic symptoms of 

polyuria, polydipsia, loss of weight, 

tiredness, and fatigue, propensity for 

infections.1 There is rapidly rising 

prevalence of Diabetese Mallitus worldwide 

and patients suffering from this disease are 

being expected to rise from 360 million in 

2011 to as expected range of 550 million by 

the year 2030.  
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In various studies conducted by the Diabetic 

Association of Pakistan, 10%  of the 

population ranging from 30 years or above 

are said to be suffering from T2DM. The 

estimated prevalence of T2DM in Pakistan 

is 6.7%.2 

Hyperglycemia is investigated and 

diagnosed on the basis of blood sugar levels 

carried by; fasting or random blood sugar 

sampling, follow up OGTT and further 

glycated Hb ( HbA1c) is indicated =/> 6.5%. 

Other tests are also carried out according to 

clinical assessment (due to complications) 

e.g; lipid profile, kidney function tests, urine 

albumin- creatinine ratio (ACR), ECG.1 

DM is a chronic disease and needs long term 

treatment which itself is a big challenge.3 

The main objective for the management of 

DM is to control the blood sugar levels by; 
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healthy lifestyles, strict diet modification 

and therapeutic treatment such as oral 

hypoglycemic agents including mono drug 

therapy/combination drug therapy and 

insulin.4 

Metformin, an insulin-sensitizing agent is a 

first-line drug used for the treatment of type 

2 diabetes mellitus (T2DM).5 The effects of 

metformin occur as a consequence of 

reduced hepatic glucose output primarily 

through inhibition of gluconeogenesis and to 

a lesser extent, due to glycogenolysis and 

increased insulin-stimulated glucose uptake 

in skeletal muscle and adipocytes. 

Metformin also increases insulin 

insensitivity.5,6 

The use of metformin is associated with 

side-effects of the gastrointestinal (GI) tract 

in 20 - 30% of patients. Common GI 

symptoms are nausea, vomiting, diarrhea, 

dyspepsia, bloating, metallic taste, cramp-

like abdominal pain with changes in gut 

motility which sometimes becomes 

uncontrollable7, 8 and about 5% of diabetic 

patients prematurely discontinue the therapy 

due to these GI side effects.9 

Despite its widespread use 35% of patients 

fail to reach initial target glycemic control 

with metformin.10Reasons of failure may be 

differently related either to the therapy or 

the patient itself  leading to the poor 

compliance to the pharmacological 

treatment.11 

The purpose of this study is to determine 

factors leading to non-compliance of 

metformin therapy and issues impeding the 

control of DM in Lahore, Pakistan so that 

quality based health-care services can be 

provided to the masses.  

 

MATERIAL AND METHODS: 
The sample size was calculated by WHO 

software based on S.K Lwanga and 

Lemeshow keeping the confidence (CI) 

level equal to 95% and the margin of error 

equal to 5%. Initially, a total of 260 patients 

with T2DM were included in the study.  

Two hundred and sixty (260) patients with 

T2DM were enrolled in the study from 

Jinnah-Allama Iqbal Institute of Diabetes 

and Endocrinology (JAIDE) Jinnah 

Hospital, Lahore. The study was conducted 

for a duration of three months from April 

2018 to June 2018. Patients were selected by 

convenient sampling. Patients were 

diagnosed with T2DM according to the 

criteria of the American Diabetes 

Association has any one of the criteria; 

fasting (8 hr or longer fast) glucose ≥ 126 

mg/dl (≥ 7.0 mmol/liter), two hours glucose 

≥ 200 mg/dl (≥ 11.1 mmol/liter) during an 

oral glucose tolerance test (OGTT), non-

fasting plasma glucose >  200 mg/dl or 

HbA1C  ≥ 6.5%.12 Drug naïve patients were 

included in the present study with baseline 

A1C levels ranging between 7-9%. Out of 

260, 200 patients continued their 

medication; however, 60 patients dropped 

out of the study.  

Data was collected from these 60 patients 

using structured questionnaires comprising 

of age, sex, marital status, educational level, 

presence of other chronic diseases, the 

regularity of taking the medication, and 

follow-up. 

Non-compliance was defined as missing 

more than one scheduled visit or 

discontinuation of medicine due to adverse 

effects or any other reason. Non-compliance 

was further assessed using the patients’ self-

report on how they had been taking their 

medication in the week preceding the 

interview and their regular attendance at the 

diabetic clinic. Further, patients were asked 

to recall if they had missed any doses of 

metformin on a day-to-day basis over a 

period of one week.13 

GIT intolerance was defined as 

(questionnaire of side-effects filled by the 

doctor) the presence of at least one of the 

following gastro-intestinal symptoms: 

diarrhea, nausea, flatulence, abdominal pain, 

asthenia, and vomiting. 

 

RESULTS: 
In this study, 260 patients were enrolled 

initially .Out of which 200 were compliant 

and 60 were non compliant. These non-

compliant patients were further observed for 

discontinuing the drug. The frequency 
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distribution of gender amongst compliant 

patients was 69% (n=138) females and 31% 

(n= 62) males (Fig 1). Whereas, in non-

compliant patients 31% (n=19) were male 

and 69 % (n=41) were females (Fig 1). Male 

to female ratio was 1:3 and the median age 

was 59 years. Fig 2 shows that among non-

compliant patients; 38% (n=23) were literate 

and 62% (n=37) were illiterate. Fig 3 shows 

the diverse reasons that made subjects to 

discontinue metformin. A considerable 

number of patients i.e, 35% (n=21) 

terminated the treatment because of GI 

adverse effects due to metformin. Patients 

who were shifted to insulin were second 

significant no i.e 12% (n=7). Deranged 

Liver Function Tests and Renal Function 

Tests comprise 10% (n=6) and 7% (n=4) of 

the patients respectively. Almost 8% (n=5) 

patients were shifted to alternative medicine 

while 7% (n=4) refused to participate. 

Domestic issues were also a great hindrance 

and almost 10%  of patients refused 

treatment because of domestic issues while 

3% of patients got pregnant and 8% (n=5) 

were non-adherent. 

 
Figure 1: The gender distribution of the study 

population in compliance & non-compliance 

among T2DM patients (n=260) 

 
Figure 2: Pie chart showing reasons for non- 

compliance among the T2DM patients (n=60) 

 

 

 
 
Figure 3: Frequency of GIT symptoms among 

60 non- compliant T2DM patients (n=21) 

 

DISCUSSION: 
Type 2 diabetes mellitus (T2DM) is the 

most predominant form of diabetes14 and 

needs long term therapy for adequate 
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glycemic control and to reduce the incidence 

of complications. 

However, compliance of patients tend to 

decrease with time being lower in patients 

on long term medication that severely 

compromises the effectiveness of 

treatment.15 

Patient non-compliance is a serious issue 

and has been reported worldwide.16 It's not 

only limited to the failure to take medication 

but also in maintaining a healthy lifestyle, 

following a strict diet, going for proper 

follow-up visits including both regular tests 

and appointments with physicians.17 

The usual first-line agent is considered 

metformin for the reduction of insulin 

resistance. It has proven benefits over other 

options of treatment, especially in 

overweight patients.14 Other benefits include 

neither significant weight gain nor 

hypoglycemia and an improved lipid 

profile.1 

According to some previous studies, there is 

considerable variation of metformin in 

maintaining adequate glycemic levels. 

Despite its extensive use, data shows that 

only 60-65% of patients successfully 

achieve the HbA1c target of less than 7% or 

adequate glycemic control with metformin.18 
This might be due to the adverse effects of 

metformin that may make it less palatable 

for patients. The most common adverse 

effect is gastrointestinal upset, occurring in 

10.4–19.3% of patients, usually in the first 

few weeks of therapy. Although it appears 

that few patients discontinue therapy early in 

the course of treatment, a significant portion 

of patients continue to experience these 

effect even at 6 months.19 

Measuring the compliance of diabetic 

patients is a complex issue. In this study, we 

aimed to explore the factors contributing to 

non-compliance of diabetic patients to 

metformin therapy. Newly diagnosed 260 

patients with T2DM were enrolled initially 

and they were followed up 

fortnightly. Out of which 200 diabetic 

patients followed all the requisites of 

treatment and achieved adequate glycemic 

control with HbA1c range of 7% to 9% 

whereas remaining 60 patients failed to 

achieve adequate glycemic control and 

therefore labeled as non-compliant.  

The major cause of non- compliance in most 

of the cases was early discontinuation of 

treatment due to GI adverse effects of 

metformin as the considerable number of 

patients i.e, 35% (n=21) terminated the 

treatment because of metformin. This 

observation was in accordance with previous 

studies in which patients were non-

complaint to metformin treatment due to 

unwanted effects of metformin related to 

GIT upset.20 

About 12% (n=7) of patients were shifted to 

insulin because of uncontrolled fasting 

glucose levels which were measured after 

every two weeks contributed to one of the 

factors of non-compliance to metformin 

therapy as discussed in a previous study.21  

 Deranged LFTs in 10% (n=6) and RFTs in 

7% (n=4) of diabetic patients were seen 

which led to a change in antidiabetic 

therapy. Same results were discussed in a 

previous study in which metformin was 

contraindicated in patients with deranged 

LFTs and RFTs.22   

The secret to success is adherence to the 

treatment plan advised by the physician but 

in our study, almost 8% (n=5) patients were 

shifted to alternative medicine such as 

Hikmat, spiritual healing (dum Darood), 

homeopathy owing to our socio-cultural 

factors further leading to complications of 

Diabetes Mellitus.23 While 7% (n=4) straight 

away refused to participate in the treatment 

plan or follow the advice. 

 Domestic issues were also a great hindrance 

and almost accounted for 10% of patient 

non-compliance. Domestic issues included 

irregularity of follow-up due to financial 

issues, non-availability of transport followed 

by forgetfulness. Forgetfulness has been 

widely published as an important cause of 

irregularity of following up24  further 

contributing to the non-compliance of the 

therapy in our study by up to 8% (n=5). 

These patients were called non-adherent to 

the treatment as they missed the prescribed 

doses may be due to lack of education and 
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good supervision. In addition to this 3% of 

the total number of patients got pregnant and 

stopped taking metformin. 

In this study, we focused to understand the 

different reasons for non-compliance to 

metformin therapy through proper data 

collection so we can find proper solutions to 

eradicate the problems and educate the 

masses in detail about the disease to make 

the metformin therapy beneficial to the 

suffering patients. 

 

CONCLUSION: 
T2DM is a disease that requires long term 

therapy and a lot of patience for the 

compliance and success of the treatment. So 

we should try to avoid the factors discussed 

above leading to the non-compliance of the 

therapy by providing detailed and 

comprehensive patient education, support; 

whether it is financial or emotional and 

reassurance. Patients who are unable to visit 

clinics regularly should be provided 

transport facility or footstep visits by the 

administration. By solving these issues we 

can achieve control of presenting symptoms 

and complications and overcome 

noncompliance to metformin in T2DM.  
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Review Article 

 

ROLE OF NEUROTRANSMITTERS IN THE HUMAN BODY 
Hamid Javaid Qureshi 
 
ABSTRACT: 

A number of neurotransmitters are released in the body. Acetylcholine plays a role in the control of 

sleep and wakefulness, movements, memory and learning. Dopamine has a role in reward, behavior, 

and addiction. Hyperactivity of dopaminergic receptors is involved in some type of psychosis. Locus 

ceruleus and norepinephrine are involved in REM sleep. Serotonin is involved in the control of sleep, 

intake of food, remodeling of bone, reproductive behavior, emotional states, temperature and sensory 

perception. Substance P is the neurotransmitter in the slow pain pathway. Excessive glutamate 

receptor activation may give rise to Parkinson’s disease and Alzheimer’s disease. Degeneration of 

GABA secreting neurons results into Huntington’s chorea. Brain histamine takes part in the regulation 

of wakefulness, sexual behavior, blood pressure, drinking, pain threshold and anterior pituitary 

hormones. Nitric-oxide takes part in the control of long term behavior and memory. Opioid 

neurotransmitters inhibit cerebral neurons involved in the perception of the pain.  

Conclusion. It is concluded that neurotransmitters are involved in the regulation of many body 

functions and their disturbances lead to many diseases. 

Key Words. Neurotransmitters, Catecholamines, Serotonin, Dopamine   

 

INTRODUCTION:  
Neurotransmitters have been the focus of 

research for the last many years. The role of 

important neurotransmitters has been 

reviewed.  

Acetyl-choline is a small molecule 

neurotransmitter present in synaptic vesicles 

in nerve terminals of cholinergic neurones. 

Acetyl choline is formed by the reaction of 

acetyl – Co A with choline catalyzed by 

choline acetyl transferase. It is released from 

postganglionic parasympathetic nerve fibers, 

postganglionic sympathetic nerve fibers 

supplying sweat glands and also is the 

neurotransmitter at the neuromuscular 

junction. It is also present in preganglionic 

sympathetic and parasympathetic nerve 

endings. It is also released by 

gigantocellular neurons in upper brain stem. 

Corticostriate fibers release acetyl choline in 

caudate and putamen. Imbalance of acetyl 

choline and dopamine in caudate and 

putamen results into Parkinson’s disease.1 

Acetyl choline plays a role in the regulation 

of sleep and wakefulness, movements, 

memory and learning.2,3  
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Acetyl choline is removed from synapses by 

the enzyme acetyl cholinestrase. Cholinergic 

receptors are of two types; muscarinic and 

nicotinic. Muscarenic receptors are present 

on effectors supplied by parasympathetic 

postganglionic nerve fibers and sympathetic 

postganglionic fibers supplying sweat 

glands. Nicotinic receptors are present at 

synapses between preganlionic sympathetic 

and parasympathetic neurons and at muscle 

membrane in the neuromuscular junction.4,5 

Defects in cholinergic pathways in the brain 

are involved in senile dementia and 

Alzheimer’s disease.6 Treatment with long 

term acting anticholinestrase improves 

cognitive functions in these patients.7       

 

Catecholamines  

Catecholamines include norepinephrine, 

epinephrine, and dopamine.7 Norepinephrine 

is released from postganglionic sympathetic 

nerve fibers, also secreted by the adrenal 

medulla. Norepinephrine secreting neurons 

are located in locus ceruleus.8 Nerve fibers 

from locus ceruleus pass to the spinal cord, 

cerebellum, paraventricular nuclei and 

supraoptic nuclei of the hypothalamus, 

thalamus and neocortex.9,10 Epinephrine is 
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secreted from the adrenal medulla.1 

Hypothalamus contains a high concentration 

of nor-epinephrine.11 

Dopamine is secreted by nigrostriate fibers 

in caudate and putamen and is involved in 

motor control. Its deficiency leads to 

Parkinson’s disease. Catecholamines are 

synthesized by hydroxylation and 

decarboxylation of the amino acid tyrosine. 

Norepinephrine is converted into 

epinephrine by phenyl ethanolamine –N– 

methyl transferase (PNMT).2  

Catecholamines are metabolized by 

monoamine oxidase (MAO) and catechol-o-

methyl transferase (COMT) into 

metanorepinephrine, metanephrrine and 

vanillylmandelic acid (VMA).2 Monoamine 

oxidase inhibitors have been used in patients 

of depression.6 In pheochromocytoma, 

excretion of VMA increases in the urine.12 

In the limbic subcortical region, dopamine is 

involved in emotion and behavior.13 In 

human beings, with age, there is a gradual 

loss of dopamine receptors in basal ganglia. 

Hyperactivity of dopaminergic synapses 

may be involved in some types of 

psychosis.7 Cocaine abuse leads to excessive 

dopamine activity.13 Locus ceruleus and nor 

epinephrine are involved in REM sleep.14 

Substance P. It is the neurotransmitter in 

the transmission of slow pain impulses from 

the periphery to the spinal cord. It is a 

polypeptide containing 11 amino acids. It is 

found in high concentration in migrostriatal 

system.15 It is also present in the 

hypothalamus to be involved in 

neuroendocrinal regulation. It is released by 

nerve fibers involved in axon reflex.2   

Serotonin: 

Serotonin (5–hydroxytryptamine) is secreted 

by nerve fibers arising from raphe nuclei 

located at the junction of pons and medulla 

oblongata. Raphe nuclei are a part of the 

analgesia system. From raphe nuclei, nerve 

fibers project to the hypothalamus, the 

limbic system, neocortex, cerebellum and 

spinal cord.2 Serotonin is involved in the 

control of sleep, intake of food, remodeling 

of bone, reproductive behavior and 

emotional states6 body temperature and 

sensory perception.7 

 

Glycine causes both excitation and 

inhibition in the brain and spinal cord. It is 

responsible for direct inhibition in the brain 

and spinal cord by increasing Cl- 

conductance. The action of glycine is 

antagonized by strychnine. Glycine is 

involved in postsynaptic inhibition.1,2 

 

Glutamate  

It is the major excitatory neurotransmitter in 

the brain and spinal cord and is responsible 

for 75% of excitatory transmission in the 

central nervous system. In Kreb’s cycle, 

alpha keto glutarate is converted into 

glutamate by the enzyme GABA 

transaminase. Another pathway for the 

formation of glutamate is that glutamine is 

converted into glutamate by the enzyme 

glutaminase.2 Glutamate binds with 

glutamate receptors permitting Na+ and Ca++ 

influx resulting into fast excitatory 

postsynaptic membrane potential 

(EPSP).16,17 Glutamate accumulates in the 

infarcted area of the brain to produce 

excitotoxic damage and cell death. 

Excessive glutamate receptor activation may 

give rise to some neurodegenerative 

disorders such as Parkinson’s disease and 

Alzheimer’s disease.18,19  

 

Gamma-Aminobutyric Acid (GABA) 
It is the major inhibitory neurotransmitter in 

the brain. Its formation involves 

decarboxylation of glutamate by the enzyme 

glutamate decarboxylase. Nerve fibers from 

caudate and putamen that pass to globus 

pallidus and substantia nigra secrete GABA 

at their nerve endings. Degeneration of 

GABA secreting neurons in caudate and 

putamen results into Huntington’s chorea. It 

is metabolized by transamination of GABA 

to succinic semialdehyde and then to 

succinate in the citric acid cycle. GABA 

receptors are metabotropic that K+ efflux 

and Cl- influx to produce inhibitory 

postsynaptic membrane potential (IPSP).20 

GABA receptors are of 3 types; GABAA, 
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GABAB, and GABAC.21, 22 Benzodiazepines, 

Barbiturates increase Cl- conductance 

produced by GABAA receptors. These drugs 

have antianxiety activity and are used as 

sedatives, muscle relaxant and 

anticonvulsant.23 

 

Histamine: 

Histamine secreting neurons are found in the 

posterior hypothalamus, their nerve fibers 

project to parts of the cerebral cortex and 

spinal cord. It is also present in gastric 

mucosa, mast cells and blood basophils. 

Histamine is formed by decarboxylation of 

histidine.2  

There are 03 types of histamine receptors 

(H1, H2, and H3). H3 receptors mediate the 

release of histamine and other transmitters 

via a G-protein. Brain histamine is involved 

in wakefulness, sexual behavior, blood 

pressure, drinking, pain threshold and 

regulation of secretion of anterior pituitary 

hormones. Histamine H2 receptors have a 

role in the regulation of cells of the immune 

system.2  

Nitric oxide (Nitric oxide) secreted by nerve 

fibers in parts of the brain that control long 

term memory and behavior.2 Its synthesis 

starts from arginine and this reaction is 

catalyzed by NO synthase. It activates 

guanalyl cyclase. It is not stored in vesicles 

but is synthesized on demand at postsynaptic 

sites.2 

Nitric oxide is involved in transmission 

between inhibitory motor neurons of the 

enteric nervous system and gastrointestinal 

smooth cells. Also acts as a neurotransmitter 

in the brain.7 Nitric oxide takes part in 

learning, development, penile and clitoral 

erection, sensory and motor modulations in 

cardiovascular system.24 

Opioid peptide neurotransmitters are 

enkephalins, endorphins, and dynorphins. 

These are secreted by neurons in the central 

nervous system and intrinsic neurons of the 

gastrointestinal tract. These inhibit cerebral 

neurons and are involved in the perception 

of pain.  

Opioid peptides bind to opioid receptors 

present in the brain and gastrointestinal 

tract.25,26 These are present in substantia 

gelatinosa. When injected into the brain, 

these exert analgesia effect. These are 

metabolized by enkephalinase A, 

enkephalinase B and aminopeptidase.2  

The feeling of pleasure on listening to music 

in due to the neurotransmitter dopamine 

released in the brain. There is also the 

release of endorphins and nitrous oxide 

while listening to music Endorphins result 

into an emotional response to music and 

nitrous oxide lead to vasodilation and blood 

pressure reduction.27,28 

 

CONCLUSION: 
It is concluded that neurotransmitters are 

involved in the regulation of many body 

functions and their disturbances lead to 

many diseases. 
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Case Report 
 

A RARE NASAL TUMOR WITH NEURAL AND MYOGENIC 

DIFFERENTIATION: BIPHENOTYPIC SINONASAL SARCOMA 
Atika Masood1, Sadaf Waris2, Zubair Iqbal Bhutta3, Maleeha Aslam4, Mateen Ahmad5 

 
ABSTRACT: 

Biphenotypic sinonasal sarcoma is a newly recognized mesenchymal tumor that has been included in 

the upgraded classification of sinonasal tumors by WHO. This is a low-grade spindle cell malignancy 

previously categorized as fibrosarcoma or peripheral nerve sheath tumor. We report a case of 

Biphenotypic sinonasal sarcoma arising in a middle-aged female. The patient came with the chief 

complaints of left nasal discharge and epistaxis. CT report was suggestive of left-sided sinonasal 

polyposis. After the surgery, histopathological and immunohistochemistry (IHC) analysis confirmed 

the diagnosis of Biphenotypic sinonasal sarcoma. This highlights the importance of IHC in this new 

entity to decrease the morbidity and mortality in such cases. 
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INTRODUCTION:  
Biphenotypic sinonasal sarcoma (BSNS) is a 

recently documented entity in the World 

Health Organization classification for head 

and neck tumors. This lesion is a rare form 

of malignancy arising primarily in the nasal 

tract.1 This lesion, exhibiting characteristics 

of both neural and myogenic differentiation, 

carries a high preponderance for middle-

aged females.2 Researchers have found that 

fusion of paired box gene 3 (PAX3) and 

mastermind like transcription coactivator 3 

(MAML3) genes give rise to this 

Biphenotypic tumor.3 It has the predilection 

to quickly invade surrounding facial 

structures in an outward fashion typically 

towards each of the nostrils. The failure in 

early detection of this low-grade sarcoma 

and its infiltrative pattern makes it difficult 

to treat. Furthermore, attempts made at 

surgical removal of this lesion results in 

facial disfigurement.4 The patient was a 50-

year-old woman. She presented with a 

history of left nasal discharge for 01 year 

while bouts of epistaxis for last 01 month. 
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CASE REPORT: 
On examination, there was a widening and 

expansion of the left nasal cavity. Computed 

Tomography of Nose and Paranasal Sinuses 

(CT PNS) revealed a soft tissue expansile 

lesion in left-sided maxillary antrum filling 

maxillary sinus causing the widening of 

osteomeatal complex. The mass was noted 

to be extended up to the ipsilateral nasal 

cavity, ethmoidal air cell, sphenoidal and 

frontal sinuses. The left Cribriform plate 

was found to be thinned and eroded. 

However, there was no evidence of 

intracranial involvement. CT findings were 

suggestive of left-sided sinonasal polyposis. 

Laboratory investigations showed her lab 

values were in the normal range.  

The patient was prepared for the surgical 

removal of the tumor. After surgery, the 

excised mass was sent to the Department of 

Histopathology at Akhter Saeed Medical 

and Dental College for confirmatory 

diagnosis. 

The gross examination of the mass showed 

grey-white tissue fragments measuring 

approximately 1.2 cm in aggregate. While 

the histopathological examination of excised 

tissue section revealed a spindle cell 

neoplasm composed of fascicles and sheets 

of pleomorphic round to oval cells with 

uniform elongated nuclei. These cellular 
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fascicles were surrounded by delicate 

strands of collagen fibers. However, there 

were few areas that showed characteristic 

epithelial proliferation in small cystic spaces 

often forming glands. The intervening 

stroma revealed moderate chronic 

inflammatory cellular infiltrate and 

congested blood vessels. Mitotic figures 

were infrequent.  

 
Fig 1: Photomicrograph shows cellular 

neoplasm with epithelial proliferation in 

small cystic spaces. 

 

 
Fig 2: Photomicrograph shows cellular 

fascicles with intervening delicate collagen 

fibers.   

 

On immunohistochemical studies, the tumor 

cells showed diffuse positivity for S-100 

protein and only focal positivity for Smooth 

muscle actin (SMA). Whereas, expression of 

Desmin, Myogenin, Cytokeratin (CK) and 

HMB45 were found to be negative in the 

tumor. After a panel of 

immunohistochemical stains, a final 

diagnosis of Biphenotypic sinonasal 

sarcoma was made. The postoperative 

course was uneventful. The patient was 

referred to an oncologist for further 

treatment and follow-up. 

 

DISCUSSION: 
Biphenotypic sinonasal sarcoma is a low-

grade, uncommon sarcoma that was first 

presented by Lewis et al 2 in 2012 as 28 

cases of low-grade sarcoma with myogenic 

and neural differentiation which were 

negative for Synovial Sarcoma Translocated 

to X chromosome protein (SYT–SSX) 

chimeric transcript of synovial sarcoma. 

The reported cases of BSNS show that it 

primarily affects women in the adult age 

group (24-78yrs) like our case.2,5,6,7,8  

Studies showed that patients present with 

nonspecific symptoms of nasal obstruction, 

like problems in nasal breathing, bouts of 

bleeding, pain and congestion in sinonasal 

areas the same as in our case. BSNS 

presents as a locally destructive tumor that 

involves multiple sinonasal sites, with the 

most commonly involved sites are superior 

nasal cavity and ethmoid sinus, and then by 

the sphenoid sinus.  The invasion may occur 

beyond the sinonasal area, commonly into 

the orbit region (25% of cases) and via the 

cribriform plate (10% of cases). The CT 

scan findings of our patients were consistent 

with the previous literature and luckily with 

no evidence of intracranial involvement.2  

Histopathologically, BSNS consists of an 

infiltrative, extremely cellular low-grade 

spindle cell lesion that has the long and 

slender tapered proliferation of uniform 

spindle cells, with syncytial borders, and 

nuclei with vesicular chromatin like in our 

case in which spindle cells are arranged in 

fascicles and sheets. Mitotic activity is low 

whereas necrosis is not a feature of BSNS. 

Commonly, there are entrapped respiratory 

epithelium as in our case epithelial 

proliferation in the form of glands and cystic 

spaces was seen.2,7,9  

The immunohistochemical panel proposed 

by Rooper et al9  is based on initial cases 

reported,3,6,9 includes S100, SMA, β-catenin, 

desmin, SOX10, calponin, myogenin, factor 

XIIIa, and CK. BSNS cases mainly show at 
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least focal S100 expression7,9 as well as of 

SMA and calponin. There could be a 

variable expression of factor XIIIa, desmin, 

myogenin, and negative expression for CK 

and SOX10. Immunohistochemical findings 

in this case were consistent with the 

previous data {positive for S-100, focal 

positivity for SMA, while negative 

expression of Desmin, Myogenin, 

Cytokeratin (CK) and Human melanoma 

black 45 (HMB45) were found in tumor 

cells}. 

 

CONCLUSION: 
BSNS was initially reported as a low-grade 

fibro-sarcoma or low-grade peripheral nerve 

sheath tumor prior to its description by 

Lewis et al.2,10 However, cytogenetic studies 

augmented by immunohistochemistry (IHC), 

the BSNS has been finally recognized and 

designated as a separate entity. So this study 

highlights the absolute need for IHC and 

cytogenetic studies in such ambiguous cases 

for early detection and timely therapeutic 

management. 
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