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EDITORIAL 

 
 The Myanmar Health Sciences Research Journal, which represents 

the Ministry of Health and Sports and has been published by the 

Department of Medical Research as the focal institute is the outstanding 

symbol of Medical Society in Myanmar. These days, every discovery 

should be a delight for everyone who value time sensibly. Hence, our 

Journal website (www.myanmarhsrj.com) and its online submission make 

researchers to get an easy access by just clicking without wasting a minute 

for searching articles as well as submitting/reviewing manuscripts. Also, 

we are willing to give a hand to those who are reluctant to use website due 

to different reasons, especially poor internet connection. For them, we also 

accept and perform regular procedures manually such as receiving 

manuscripts, asking for reviewers, sending for peer reviews, etc.  

This Volume 28, No. 3, the last issue of the year 2016 consists of    

13 original articles. The leading article is on the topic of “Care-seeking 

behavior and detection of target organ involvement among hypertensive 

patients in Yangon Region.” Today, the prevalence of hypertension along 

with other non-communicable diseases is considerably increasing in both 

rural and urban of Myanmar, while awareness and control of hypertension 

were not up to the adequate level. The author pointed out consequences, 

control measures and the needs for behavior changes to control 

hypertension. We also would like to recommend that early detection and 

prevention of hypertension through health literacy and health promotion 

strategy make the public obtain necessary health information and 

education on modifiable life-styles so as to prevent the health 

consequences of heavy alcohol consumption, smoking, and bad dietary 

pattern, and to create blood pressure screening in primary health care 

context. Other articles included in this issue are: Factors associated with 

anaemia in pregnancy, Knowledge and life style related perception 

regarding risk factors of cardiovascular diseases among adolescents at a 

private school in Yangon, Occurrence of Aedes larvae in water storage 

containers in two areas of Hpa-an Township, Kayin State, Determination 

 
 



ii 

of heavy metals and trace elements (micronutrients) of some medicinal 

plants, Assessment of serum HER2/neu by using ELISA method in breast 

cancer patients, Yangon General Hospital, Bacteriological profile of 

ascitic fluid from spontaneous bacterial peritonitis patients in liver medical 

ward, Yangon Speciality Hospital, New stromal marker CD10 and 

estrogen receptor immunoexpression in invasive ductal carcinoma of 

breast (NST), Red cell deformability and serum magnesium level in non-

pregnant and normal pregnant women, Cardiopulmonary fitness of 

adolescent students of Institute of Sports and Physical Education, Yangon, 

Molecular detection of influenza viruses circulating among children 

attending Yangon Children’s Hospital, 2015, Acute toxicity study and 

antioxidant activity of herbal tonic "Ayewa" ({0) and Microbiological 

evaluation of indoor air quality in two tertiary children hospitals in 

Yangon. 

We really appreciate our eminent reviewers for their invaluable 

contribution on the articles of this issue. Acknowledgement to all the 

reviewers of MHSR Journal in 2016 has appeared at the very first in this 

issue following the guidance of Annual Editorial Board Meeting held in 

September, 2016. Last, but not the least, we sincerely recognize the values 

of research findings which are applicable to solve health problems of 

Myanmar through great efforts of all authors from various institutions.  
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Care-seeking Behavior and Detection of Target Organ Involvement among 
Hypertensive Patients in Yangon Region (2014-2015) 

 
Nwe Nwe1*, Ko Ko Zaw2 & Sein Hlaing1 

 

1Department of Cardiology, Yangon General Hospital 

2Department of Medical Research 
 

Hypertension is a major risk factor for cardiovascular diseases (CVDs)  and 
hemorrhagic stroke due to hypertension is one of the leading causes of death 
in Myanmar. The aim of the study was for assessing knowledge, attitude, 
and practice related to hypertension among people with known history of 
hypertension who seek care in CVD clinics with public health care facilities 
in Yangon Region. A cross-sectional study was conducted from December 
2014 to March 2015 among 622 hypertensive patients seeking care at  
12 CVD clinics in Yangon Region. Data collection was done by the trained 
interviewers by using a pretested standard questionnaire and weight, height, 
ECG, blood pressure (BP) were measured. Capillary blood sampling was 
done with calibrated standardized machines. After cleaning of data, it was 
entered using Epidata software and analyzed using STATA. Over 90% of 
respondents were ≥40 years, female-male ratio was about 2:1, majority were 
married, had education of middle school or lower while annual household 
income varied from 200,000 to 300,000 kyats per month. At least 60% 
of the study population has the knowledge on ways of controlling BP and 
some common complications of hypertension such as stroke and heart 
attack. The respondents’ household usually added salt in cooking or 
preparing food despite knowing the health risk of salty food. Most  
of the respondents had limited consumption of processed food. The majority 
of the respondents had lower than 5 servings of fruits and vegetables  
daily and were physically inactive. Over half of the respondents were 
overweight and their total blood cholesterol levels were high. About  
7 in 10 respondents had uncontrolled BP although they were taking  
anti-hypertensive drugs regularly. The study showed that about 6 in  
10 respondents had at least one target organ involvement due to 
hypertension (renal impairment or abnormal ECG changes). This study 
indicates the need for strong behavior change communication programs for 
hypertensive patients focusing on regular monitoring of blood pressure, 
reduction of dietary salt consumption, more consumption of fruits and 
vegetables, adoption of physically active life and control of body weight.  

Key words: Hypertension, CVD risk, Target organ involvement 
 

INTRODUCTION 
 

Cardiovascular diseases (CVDs) are the 
leading non-communicable diseases (NCDs) 
category worldwide. CVDs include diseases 
of the heart, vascular diseases of the brain 
and diseases of blood vessels. The early half 
of the 20th century witnessed a rapidly 
growing epidemic of cardiovascular diseases 
as a result of industrialization, urbanization, 
increased prosperity, and social upheaval in 

the higher income countries. Therefore, 
CVDs are often thought to be problems of 
wealthy, industrialized nations. In fact, the 
epidemic of CVDs is a global health 
phenomenon nowadays. Over the past two 
decades, deaths from CVDs have been 
declining in high-income countries, but 
have increased at an astonishingly fast rate  
_____________________________________________________ 
*To whom correspondence should be addressed. 
Tel: +95-95008865 
E-mail: n12665we@gmail.com 
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in low-and middle-income countries (LMIC). 
CVDs now have a major impact not only on 
developed nations but also on low- and 
middle-income countries, where it accounts 
for nearly 30 percent of all deaths.1  

CVDs remain the leading cause of death in 
the world, far outstripping deaths due to 
malaria, HIV/AIDS, and tuberculosis.2 Nearly 
half of the 36 million deaths due to NCDs  
are caused by CVDs.3 The percentage of 
premature deaths from CVDs ranges from 
4% in high-income countries to 42% in 
low-income countries, leading to growing 
inequalities in the occurrence and outcome of 
CVDs between countries and populations.  

The increased prevalence of risk factors for 
CVDs and related chronic diseases in 
developing countries, including tobacco 
use, unhealthy dietary habit, reduced 
physical activity, increasing blood lipids, 
and hypertension, reflects significant global 
changes in behavior and lifestyle. These 
changes now threaten once low-risk regions, 
a shift that is accelerated by industrialization, 
urbanization, and globalization. The poten-
tially devastating effects of these trends are 
magnified by a deleterious economic impact 
on nations and households, where poverty 
can be both a contributing cause and a 
consequence of chronic diseases.1 

CVDs is now in a rising trend in South East 
Asia including Myanmar due to the increase 
in major cardiovascular risk factors in both 
urban and rural areas. Hypertension is a 
major risk factor of CVDs in Myanmar and 
hemorrhagic stroke due to hypertension is 
one of the leading causes of deaths in 
Myanmar. The sub-national survey on NCD 
risk factors done in Yangon Region in 2003 - 
2004 showed that prevalence of hyper-
tension in persons aged 20 years and above 
was 33.8%.4 One survey also indicated  
that among hypertensive participants, a little 
more than half were aware of their hyper-
tension and about one third were currently 
taking antihypertensive treatment, but only 
about one tenth had their blood pressure 
controlled.4 The national survey on NCD 
risk factors in 2009 showed that the overall 

prevalence of hypertension in persons aged 
15 years and above was 30%.5 This national 
survey pointed out that, on an average, 
about 88% of males with raised blood 
pressure were not on medication and 8% 
still had high blood pressure even though 
they were on medication and about 75% of 
females with raised blood pressure were not 
on medication and 17% still had high blood 
pressure despite being on medication.5 

In 2013, CVDs project of Myanmar 
conducted the survey on CVDs risk factors 
among 600 persons aged 40 years and 
above in 4 townships in lower Myanmar. 
This survey indicated that 52% of the 
respondents aged 40 year and above were 
hypertensive.6 

Untreated or uncontrolled blood pressure 
leads to serious complications such as target 
organ involvement with resultant avoidable 
deaths or reduced quality of life. But the 
extent of target organ involvement and 
nature of care seeking pattern among 
hypertensive patients needs to be explored 
to formulate counter measures to prevent 
target organ involvement. So this study tried 
to depict the picture of care seeking pattern 
and target organ involvement among the 
hypertensive patients who sought care at 
CVDs clinics in Yangon Region. 

MATERIALS AND METHODS 

Study design and population 

The facility-based cross-sectional design 
was used. The study was conducted with a 
representative sample of the adults with 
known history of hypertension who sought 
care from CVD clinics at public healthcare 
facilities in 12 townships from Yangon 
Region (Pazuntaung, Dagon, Kyauktada, 
Thongwa, North Okkalapa, Kyimyindine, 
Kamayut, Dawbon, Thanlyin, Latha, Lanma-
daw and Dagon Myothit (North). 

Sample size and sampling procedure  
Renal insufficiency as target organ 
involvement of hypertension was regarded 
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as one of the main variables of this study 
and its level was used in determining the 
required sample size.  

The sample size was calculated using the 
following formula. 

N=Number of geographical regions x (1/1- non-
respondent rate) x (Z

2 x P(1-P)/e2) 

N=Required sample size 
Z=Z statistics for predetermined alpha error                  
P=The estimated prevalence of diabetes mellitus 
e=Margin of error 

P was set at 0.5 for the proportion of  
people with known hypertension who had  
renal insufficiency due to hypertension in 
Myanmar. Alpha error was set at 5%; so Z 
was 1.96. Margin of error (e) was set at 15%. 
Non-response rate was estimated to be 15%. 
Number of geographical regions was 4.  
So, the required sample size for the whole 
survey was: 
(1/1-0.15) x (1.962 x 0.5 (1-0.5)/0.052)=452 

The respondents were recruited consecuti-
vely from those who sought care in CVD 
clinics which were regularly opened with  
2 public health care facilities (3 township 
hospitals and 9 Urban health centers) in 
Yangon Region. The final total sample size 
added up to 622 persons.  

Data collection  

Data collection was done from December 
2014 to March 2015. Data on socio-
demographic characteristics, knowledge of 
hypertension, care seeking behavior for 
hypertension and risk behavior for cardio-
vascular diseases and dietary salt intake 
were collected by the trained interviewers 
using a pretested standard questionnaire. 
Weight, height and blood pressure were 
measured with calibrated weighing machine, 
stadiometer and Omron blood pressure 
measuring device. Random capillary blood 
samples were tested for random blood 
glucose and total blood cholesterol and 
urine was tested for albumin on site, and 
ECG was also done on every patient. 

Data management and analysis  
For completeness and consistency, question-
naire overseen by supervisors were checked 
by the interviewers for data quality and 
validity. The data entry was done using Epi 
data software and analyzed by using 
STATA to describe the percent of the main 
outcome variables and 95% confidence 
interval and disaggregated by gender. 

RESULTS 

The study population included 622 adults 
aged 20 years and above from 12 townships. 
Over 90 percent of the respondents were 
aged 40 years and above and female-male 
ratio was about 2:1 in the study population. 
The majorities of the respondents were 
married and had education of middle  
school or lower. Most respondents’ annual 
household income ranged from 200,000 to 
3,000,000 kyats. 

At least 60% of the study population knew 
the ways of controlling blood pressure. 
Table 1 shows that there was no appreciable 
difference in the level of knowledge on  
the ways of controlling blood pressure. 
Stroke and heart attacks were well-known 
complications of hypertension among the 
study population.  

Table 1. Knowledge of hypertension 

Knowledge of hypertension 
  Men 
(n=211) 

Women 
(n=411) 

Both sexes 
(n=622) 

% % % (95%CI) 
Way of controlling blood pressure 
Reducing  salt and salty   
    food 

80.1 87.1 84.7 (81.9 87.6) 

Eating  a balanced diet 66.8 64.0 65.0 (61.2 68.7) 
Limiting alcohol 57.8 59.9 59.2 (55.3 63.0) 
Doing regular exercise    73.0 68.1 69.8 (66.2 73.4) 
Maintaining a healthy  
     body weight 

59.7 58.6 59.0 (55.1 62.9) 

Avoiding tobacco use 60.7 60.8 60.8 (56.9 64.6) 
Regular checkup of  blood 

pressure 
63.0 60.8 61.6 (57.7 65.4) 

Taking medicine for 
treating high blood  
pressure as prescribed 

64.5 64.5 64.5 (60.7 68.2) 

Complications of uncontrolled high blood pressure 
Stroke 75.4 75.9 75.7 (72.3 79.1) 
Heart attack 62.6 66.2 65.0 (61.2 68.7) 
Kidney failure 46.0 47.7 47.1 (43.2 51.0) 
Blindness 40.3 38.9 39.4 (35.5 43.2) 
Irregularity of heart beat 34.6 35.0 34.9 (31.1 38.6) 
Heart failure 36.5 36.0 36.2 (32.4 40.0) 
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The level of knowledge on complication  
of hypertension was similar between men 
and women. In most households, salt, salty 
seasoning or a salty sauce were always  
or often added in cooking or preparing food.  

But practice of adding salt or a salty sauce 
to food or eating processed food high in salt 
were relatively rare among these households. 
Most of them had positive perception to salt 
intake. Most of them reported that they 
limited consumption of processed food and 
avoid eating food prepared outside of home. 
However, less than half of them reported  
to adopt other practices of controlling salt 
intake (buying low salt/sodium alternatives, 
looking at the salt or sodium content on food 
labels or using spices other than salt when 
cooking). 

In nearly 30% of the respondents, blood 
pressure was controlled below 140 mmHg 
of systolic blood pressure and 90 mmHg of 
diastolic blood pressure. The women were 
relatively more likely to have controlled 
blood pressure than men. The overall level 
of current smoking and past-year drinking 
was low among the respondents.  

But the men were more likely to be current 
smokers or past-year drinkers than the 
women. The majority of the respondents 
had taken less than five servings of fruits 
and vegetables per day and they were 
physically inactive. Over half of the 
respondents were overweight and had high 
total blood cholesterol level. Women were 
more likely to be overweight, had high  
total blood cholesterol level and increased 
in waist circumference. About one third of 
the respondents had diabetes mellitus 
(Table 2). 

Table 3 displays the care seeking behaviour 
for hypertension among the respondents. The 
median duration of high blood pressure from 
first diagnosis was 4 years which was found 
as similar between men and women. In  
most cases, the first diagnosis of hypertension 
was made by a healthcare provider. About  
7 in 10 respondents got  their blood pressure 
checked weekly, mostly by basic health staff.  

Table  2.   Salt consumption pattern, way of 
blood pressure control and  associated 
cardio-vascular risk  factors  other 
than hypertension  

Characteristics 
Men 

(n=211) 
Women 
( n=411) 

Both sexes  
(n=622) 

% % % 95%CI 
Salt intake pattern 
Always/often   add   salt, 

salty seasoning or a                                                                                                                              
salty sauce in cooking 
or  preparing  food in 
the  household 

68.7 75.9 73.5 (70.0  77.0) 
 
 

Always/often add salt or  
a  salty  sauce  such 
as soya   sauce   to  
food right before eating 
it or while eating  it 

27.5 33.3 31.4 (27.7  35.0) 

Always/often  eat  proce- 
ssed food high in salt 

21.3 22.6 22.2 (18.9  25.5) 

Perception to salt intake 
Think that I consume too 
    much salt  

17.1 19 18.3 (15.3  21.4) 

Think that too much salt 
or  salty sauce in  my 
diet is important to me 
and  could  cause  a 
health problem 

96.2 98.5 97.7 (96.6  98.9) 

Practice for controlling salt intake 
Limit  consumption  of  
    processed food 

78.7 84.4 82.5 (79.5  85.5) 
 

Avoid  eating  food pre-    
   pared outside of a home 

66.8 73.7 71.4 (67.8  74.9) 
 

Buy low salt/sodium  
alternatives 

36.5 43.3 41.0 (37.1  44.9) 
 

Look  at  the  salt  or    
    sodium content on 

food labels 

31.3 42.3 38.6 (34.7  42.4) 

Use  spices  other  than 
salt when cooking 

30.3 29.7 29.9 (26.3  33.5) 

Control of blood pressure 
Systolic blood pressure       35.5 
    (SBP)>140 mmHg alone 

31.4 32.8 (29.1  36.5) 
 

Diastolic blood pressure        6.2 
(DBP)>90 mmHg alone 

4.9 5.3 (3.5    7.1) 

Both SBP>140 mmHg 
and DBP>90 mmHg 

37.0 35.0 35.7 (31.9  39.5) 

Both SBP<140 mmHg 
and  DBP<90 mmHg 

21.3 28.7 26.2 (22.7  29.7) 

Associated cardiovascular risk factors 
Current smoking 22.3 3.6 10.0 (7.6   12.3) 
Drinking during past year 14.0 2.2 6.2 (4.6    7.8) 

Fruit and vegetable intake  
<5 servings per day 

98.1 97.8 97.9 (96.8  99.0) 

Low level of active    
    physical activity (<150 

minutes per week) 

84.8 92.5 89.9 (87.5  92.2) 
 

Overweight and  obesity 
(BMI>=25) 

55.0 67.4 63.2 (59.4  67.0) 
 

Increased waist circum-
ference (>102 cm in 
men and >88 cm in 
women) 

13.3 56.9 42.1 (38.2  46.0) 

Raised random blood 
sugar(>200 mg/dl) 

29.9 36.5 34.2 (30.5    38) 

Raised total cholesterol  
(>190 mg/dl) 

52.6 65.0 60.8 (56.9  64.6) 
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Table 3.  Care-seeking behaviors for hypertension 

Care-seeking 
behavior 

   Men 
(n=211) 

Women       Both sexes 
     (n=411)          (n=622) 

% % % (95%CI) 

Median duration of   
high blood pressure 
from  1st  diagnosis    
in years 

3* 
 

4* 
 

4* 
 

(3  5)** 
 

Ways of detecting high blood pressure first time 
Accidental diagnosis 
by a health care 
provider 

67.3 79.3 75.2 (69.2 81.6) 

Diagnosis  during 
general medical 
checkup 

30.8 18.5 22.7 (19.5 26.0) 

Self-detection  by 
blood  pressure 
monitoring  device 

1.9 2.2 2.1 (1.2  3.6) 

Frequency of checking blood pressure 

Daily 4.7 4.9 4.8 (3.4  6.8) 
Weekly 73.9 69.6 71.1 (67.4 74.5) 
Monthly or less 
 frequently 

21.3 25.5 24.1 (20.9 27.6) 

Usual way of checking blood pressure 
GP/Physician 11.8 18.5 16.2 (13.5 19.4) 
Basic health staff 75.8 70.6 72.3 (68.7 75.7) 
Self/family members 10.4 9.5 9.8 (7.7  12.4) 
Pharmacy 1.9 1.5 1.6 (0.9  3.0) 
Medication     
Taking  medication 
regularly 

90.5 89.8 90.0 (87.4 92.2) 

Taking  medication 
irregularly 

9.5 10.2 10.0 (7.8  12.6) 

Advice from health workers  
Received 92.9 96.6 95.3 (93.4 96.7) 
Not received 7.1  3.4 4.7 (3.3   6.6) 
Current taking herbal or traditional remedy for raised blood 
pressure 

 Yes 18.5 14.4 15.8 (13.1 18.8) 
 No 81.5 85.6 84.2 (81.2 86.9) 

*Median value, **Non-parametric 95% confidence   
interval 

Almost all respondents reported that they had 
advice from  health  workers  to  change 
behaviour (to reduce salt intake, to lose 
weight, to stop smoking, to start or do more 
exercise) and to reduce blood pressure. They 
took medication regularly. Only a few 
(15.8%) had herbal medicine to control 
hypertension. The level of comorbidities  
was lower 10% except for stroke which 
occurred once in every ten respondents. 
Urine albumin was detected and random 
blood sugar was raised above 200 mg/dl in 
one third of the respondents. ECG abnormal 
voltage (the suspicious of ischaemic heart  
disease) was found in 1 in 8 respondents. 

Table  4.   Reported  comorbidities,  target  organ 
involvement and 10-year risk for 
CVD  

Characteristics 
Men 

(n=211) 
Women 
(n=411) 

Both sexes 
(n=622) 

% % % 95%CI 
Comorbidity 
History of stroke 16.6 8.5     11.3 (8.8 13.7) 
History of myocardial  
infarction 

3.8 6.6 5.6 (3.8 7.4) 

History of arrhythmia 4.7 5.6 5.3 (3.5 7.1) 
History of eye problems 1.9 2.2 2.1 (1.0 3.2) 
History of renal impair-
ment 

2.4 1.0 1.4 (0.5 2.4) 

Target organ involvement 
Urine albumin detected   
  (trace, + to +++) 

43.1 31.1 35.2 (31.4 39.0) 

ECG abnormal voltage 
  (Left ventricular hyper- 

trophy  and other   
abnormal voltage) 

12.8 
 

12.4 
 

12.5 
 

(9.9  15.1) 
 

ECG abnormal rhythm 
 (Atrial fibrillation, atrial       
  flutter and other arrhy-   
  thmias)   

4.7 
 

1.2 
 

2.4 
 

(1.2 3.6) 
 

10-year CVD risk score 
Low (<10%) 21.8 40.4 34.1 (34.1 34.1) 
Moderate (10-<20%) 34.6 23.6 27.3 (27.3 27.3) 
High (20-<30%) 13.7 13.9 13.8 (13.8 13.8) 
Very high (30-<40%) 13.7 7.1 9.3 (9.3    9.3) 
Extremely high (>=40%) 16.1 15.1 15.4 (15.4 15.4) 

About 1 in 4 respondents had 10-year risk 
for cardiovascular diseases equal or more 
than 30%. In this respect, men had higher 
risk for cardiovascular diseases than women  
(Table 4). 

DISCUSSION 

This study mainly focused on the hyper-
tensive patients in Yangon Region and 
demonstrated the data on ‘care seeking 
behavior and target organ involvement of 
hypertension’. There was a female prepon-
derance in the study population. Most 
respondents were over 40 years, married 
with an education level of middle school 
and lower.  
The majority of the study population knew 
ways of controlling blood pressure and  
some common complications of hypertension  
such as stroke and heart attacks. However, 
other complications of hypertension such as  
renal impairment and heart failure were  
less known. The respondents’ households 
usually added salt, salty seasoning or salty 
sauce in cooking or preparing food even 
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though most of them knew that too much 
salt or salty sauce in the diet could cause a 
health problem. Most of the respondents 
had limited consumption of processed food 
but rarely checked the salt or sodium 
content on food labels. The great majority 
of the respondents daily had lower than  
5 servings of fruits and vegetables and they 
were physically inactive. Over half of the 
respondents were overweight and high in 
total blood cholesterol.  
About 7 in 10 respondents had uncontrolled 
blood pressure although they took medi-
cation regularly. The study showed that 
about 1 in 4 respondents had 10-year risk 
for cardiovascular diseases equal or more 
than 30% and 6 in 10 respondents had at 
least one target organ involvement of 
hypertension (renal impairment or diabetes 
or abnormal ECG changes). 

The study pointed out that the blood 
pressure was uncontrolled, although the 
respondents reported regular medication  
and most of them had target organ involve-
ment. The reasons may be multi-factorial: 
lack of optimization of hypertension treat-
ment and regular monitoring of blood 
pressure, addition of other risk factors such 
as high intake of dietary salt, low intake of 
fruits and vegetables, low physical activity 
and overweight.  
Therefore, these indicated the need for 
strong communication programs of behavior 
change for persons with known hypertension  
and these programs should stress regular 
monitoring of blood pressure and reduction 
of dietary salt consumption, more con-
sumption of fruits and vegetables, adoption 
of physically active life and control of body 

weight. It is also necessary to consider  
how to improve the optimization of anti-
hypertensive medications in the community 
and early detection of target organ 
involvement. 
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This cross-sectional analytic study was carried out at antenatal clinic of 
Central Women's Hospital, Mandalay from February 2012 to January 2013, 
aiming to study the factors associated with anaemia in pregnancy. By using 
systematic random sampling method, 300 pregnant women were selected at 
their antenatal booking visit. Information regarding their sociodemographic 
and reproductive characteristics, their knowledge, attitude and practice on 
anaemia in pregnancy and antenatal care were obtained by using structured 
questionnaire. Their hemoglobin concentration was determined by Cyan-
methemoglobin method. The prevalence of anaemia in this study was 
55.67%. Among them, 62.28% were mildly anaemic and 37.72% were 
moderately anaemic. Most of the women (57%) booked in the second 
trimester while only 3.0% booked in the first trimester. The women’s age, 
socioeconomic status and reproductive characteristics did not significantly 
affect the incidence of anaemia in pregnancy. However, regarding their 
knowledge, attitude and practice on anaemia in pregnancy and antenatal 
care, the pregnant women with good knowledge, positive attitude and good 
practice were less likely to develop anaemia than those with poor 
knowledge, negative attitude and poor practice (p<0.05). The prevalence of 
anaemia in pregnancy is still high in our country. This could be due to poor 
health knowledge which can lead to wrong perception and poor health 
practice. Apart from routine iron and folic acid supplementation, this could 
be reduced through health education especially to the reproductive women 
to improve their health knowledge and subsequently to promote their 
attitude leading to good health practice.  

Key words: Anaemia, Pregnancy, Antenatal care 
 

INTRODUCTION 
 

Anaemia in pregnancy continues to be                     
a major public health problem in the world. 
Despite the decades of proposed solution, 
women in developing countries are still 
suffering the effects of having to go through 
a pregnancy in an anaemic state.  The WHO 
estimates that 43% of all nonpregnant 
women 15 to 59 years of age who live                  
in developing world have anaemia, this 
prevalence increases to 56% during 
pregnancy.1 In Myanmar, National Nutrition 
Centre (NNC) stated the prevalence of 
anaemia among pregnant mothers in 1998 
was 58%.2 Anaemia in pregnancy has 

deleterious effects on both mother and fetus. 
Anaemia may act as an underlying factor 
which places women at a higher risk                    
of dying from one of the five major causes 
of maternal mortality (e.g. hemorrhage, 
ecalmpsia, miscarriage, obstructed labour, 
sepsis) or may be directly responsible                 
as an independent factor.3 Anaemia in 
pregnancy is a risk factor for infant iron 
deficiency anaemia that may be associated 
with adverse behavioural and cognitive 
development in childhood. There was also 
___________________________________
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an association between maternal anaemia 
and low birth weight or preterm delivery,4 

increased infant mortality rate,5 increased 
risk later in life of chronic diseases such as 
hypertension, heart disease and maturity 
onset diabetes mellitus.6 

The literatures give a wide variety of 
evidence for risk factors contributing to            
the high prevalence of anaemia in preg-
nancy. The risk factors for anaemia, parti-
cularly during pregnancy, are multiple and 
complex and their relative contributions            
are known to vary by geographic areas.            
To design an effective intervention that             
can target the underlying causes and prevent            
or treat anaemia in a population group, it            
is of paramount importance to identify the 
potential risk factors for anaemia.7 

The present study was designed to identify 
the potential risk factors associated with 
anaemia among the pregnant women. This 
might highlight features that are peculiar           
to our locality and afford us to plan appro-
priate interventions to control anaemia and 
improve maternal health.  

 
MATERIALS AND METHODS 

 
A cross-sectional analytic study was carried 
out at antenatal clinic of Central Women’s 
Hospital, Mandalay from 1st February, 2012 
to 31st January, 2013 among pregnant 
women who attended the antenatal clinic for 
booking. 

Systematic random sampling was applied              
to select the 300 samples. The pregnant 
women, regardless of their gestational              
age, attending the antenatal clinic for 
booking were asked to participate in the 
study. The purpose of the study was 
explained to get informed consent. 

Face-to-face interview was done to                
collect the information by using pre-tested 
structured questionnaire including maternal 
sociodemographic data, reproductive char-
acteristics and questions to assess know-
ledge, attitude and practice of pregnant 
women in relation to anaemia in pregnancy 

and antenatal care. Their heamoglobin              
level was assessed using the Direct Cyanmet- 
hemoglobin method by medical technicians 
at the laboratory of CWH, Mandalay. 
Data entry was done by using Microsoft 
excel 2007 and the analysis was done by 
using STATA 9.2. The consistency of data 
was checked and findings were described by 
frequency distribution, mean and standard 
deviation. For statistical significance, Chi 
square test and Student t test were used. 
Anaemia in pregnancy was defined as 
hemoglobin value below 11g/dl in this study 
and it was further divided into: 
Mild anaemia  10-10.9 g/dl  
Moderate anaemia 7-9.9 g/dl  
Severe  anaemia <7 g/dl 

Scores were given to correctly answered 
questions for knowledge part (15), attitude 
and practice parts (10 each). The inter-
viewee’s scores were combined to generate 
the overall score and total score was 
converted into a percentage. For knowledge 
part, those who scored more than 80%            
were regarded as “knowledgeable” (good 
knowledge), while those with equal or less 
than 80.0% were regarded as “not 
knowledgeable” (poor knowledge). For 
attitude portion, those who scored more than 
75.0% were denoted as “positive attitude,” 
while those with equal or less than 75.0% 
were denoted as “negative attitude”. For 
practice component, those who scored more 
than 70% were regarded as “good practice”, 
while those with equal or less than               
70.0% were regarded as “poor practice”. 
Gestational age was assessed from the last 
menstrual period of the woman or ultra-
sound examination (the earliest scan) and 
divided into first trimester (up to 12 weeks), 
second trimester (13 to 24 weeks) and third 
trimester (25 weeks and onwards).  

RESULTS 

The prevalence of anaemia in this study was 
55.67%, of these 62.28% and 37.72% were 
mildly and moderately anaemic, respectively, 
with    no   case   of   severe   anaemia.   Mean  
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hemoglobin concentration for the study 
population was 10.86±1.28 g/dl. Socio-
demographic characteristics of study popu-
lation  are  described  in  Table 1  and  it was 

Table  1.  Sociodemographic  characteristics  of              
respondents  

Variables 
Mothers with 

anaemia (n=167) 
Mothers without 

anaemia (n=133) P 
value No. % No. % 

Age     0.11 
<20 yrs 8 4.79 4 3.01  
20-24 yrs 39 23.35 33 24.81  
25-29 yrs 64 38.32 35 26.32  
30-34 yrs 34 20.36 32 24.06  
35-39 yrs 15 8.98 24 18.05  
≥40 yrs 7 4.19 5 3.76  

Education of mothers    0.32 
Illiterate 6 3.59 4 3.01  
Read and write 4 2.4 1 0.75  
Primary school     
  level 

37 22.16 33 24.81  

Middle school    
  level 

62 37.13 36 27.07  

High school   
  level 

34 20.36 38 28.57  

Graduate/Diplo-    
  mates 

24 14.37 21 15.79  

Occupation     0.83 
Dependent 115 68.86 90 67.67  
Employee 52 31.14 43 32.33  

Monthly family  income (kyats)  0.35 
<50,000 6 3.59 1 0.75  
 50,001-100,000 71 42.51 48 36.09  
100,001-150,000 45 26.95 43 32.33  
150,001-200,000 27 16.17 26 19.55  

  >200,000 18 10.78 15 11.28  
Total family member    0.49 
 2-4 127 76.05 109 81.95  
 5-7 34 20.36 21 15.79  
 >7 6 3.59 3 2.26  

 
Table  2.  Reproductive  characteristics of  parti-  

cipants 

Variables 

Mothers with 
anaemia 
(n=167) 

Mothers without 
anaemia 
(n=133) 

P 
value 

No. % No. % 
Gravidity     0.45 

1 91 54.49 63 47.37  
2-4 72 43.11 67 50.38  
≥5 4 2.40 3 2.26  

Interval from the last  pregnancy   0.18 
<2 years 25 32.89 16 22.86  
≥2 years  51 67.11 54 77.14  

Gestational period    0.32 
1st trimester  3 1.8 6 4.51  
2nd trimester 99 59.28 72 54.14  
3rd trimester 65 38.92 55 41.35  

Antenatal complications     
Bleeding in early   
  pregnancy  

5 35.71 3 25  

   Antepartum                       1 
      hemorrhage     

7.14 - -  

Hypertension  8 57.14 9 75  

found that sociodemographic characteristics 
of participants were not significantly 
different between anaemic and non-anaemic 
mothers.  Findings regarding reproductive 
characteristics shown in Table 2 were not 
significantly related to anaemia among 
pregnant women.  
 
Table 3.  Distribution of cases by knowledge, 

attitude and practice scores 

Variables 
(%) 

Anaemia OR 
with 

95% CI 

Significant 
value Yes 

(%) 
No 
(%) 

Total 
(%) 

Overall  knowledge 
   Poor 
   (≤80.0) 
   Good 
   (>80.0) 

105 
(62.9) 

62 
(37.1) 

65 
(48.9) 

68 
(51.1) 

170 
(56.7) 
130 

(43.3) 

1.77 
(1.12-2.81) 

0.015 

Overall  attitude 
   Negative  
   (≤75.0) 
   Positive 
   (>75.0) 

52 
(31.1) 
115 

(68.9) 

19 
(14.3) 
114 

(85.7) 

71 
(23.7) 
229 

(76.3) 

2.7 
(1.51-4.87) 

0.0006 

Overall practice 
   Poor 
   (≤70.0) 
   Good 
   (>70.0) 

57 
(34.1) 
110 

(65.9) 

29 
(21.8) 
104 

(78.2) 

86 
(28.67) 

214 
(71.33) 

2.24 
(1.3-3.88) 

0.0033 

Table 3 shows that there was statistically 
significant association between incidence of 
anaemia in pregnancy and knowledge, 
attitude and practice of pregnant women 
regarding anaemia in pregnancy and ante-
natal care. Findings can be interpreted that 
those women with poor knowledge were 
1.8 times, those with negative attitude were 
2.7 times and those with poor practice were 
2.24 times more likely to have anamia. 

 
DISCUSSION 

 
The prevalence of anaemia in this study was 
55.67%. The prevalence of anaemia in 
previous studies were 33.96%, 70%, 72% 
and 48.6%, respectively.8-11 The difference 
in the prevalence of anaemia is perhaps 
driven by the nature of the study population, 
study site, study design, ascertainment 
method and cut-off value of hemoglobin. 
The incidence of mild anaemia was 62.28% 
and moderate anaemia was 37.72% in this 
study population, none of them was 
severely anaemic.  The reason for no case 
of severe anaemia in this study population 
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may be due to the fact that the majority of 
the participants who booked in second and 
third trimester might have been taking iron 
containing tablets by their own knowledge 
or with the prescription by their health care 
givers since before they came to the 
antenatal clinic. Moreover, they may be 
very ill and could not attend antenatal clinic 
or already admitted to hospital. 
Although more than one third of anaemic 
women were in the group of 25-29 years, 
age of the women did not affect signi-
ficantly the hemoglobin percentage of 
pregnant women at booking (p=0.11).            
This finding was supported by some            
studies12, 13 meanwhile, statistically signify-
cant relationship between maternal age and 
anaemia in pregnancy was found in other 
studies.9, 11, 14, 15 

There was no statistically significant       
relationship between maternal education 
level and anaemia in pregnancy (p=0.32) 
although the highest proportion of anaemic 
women were in the group of middle school 
level (37.13%). Unlike the present study, 
previous studies showed that low educa-
tional level of pregnant women significantly 
contributed to increased prevalence of 
anaemia in pregnancy.8-11, 14, 15 Although the 
finding in this study that anaemia was more 
common in dependant women was the same 
as that of other study, it was not statistically 
significant (p=0.83).9, 10 

There was also no significant association 
between incidence of anaemia in pregnancy 
and monthly family income (p=0.35) as  
well as family size (p=0.49). Other studies 
reported that anaemia was significantly 
more prevalent among the pregnant women 
living on low family income and with larger 
family size.9-11 

It is expected that anaemia in pregnancy 
would tend to increase with rising gravidity 
owing to repeated drain on iron stores.              
But in this study, the highest incidence                 
of anaemia was found in primigravidae 
(54.49%). There was no statistically signi-
ficant relationship between increased 

gravidity and anaemia in pregnancy in             
this study (p=0.45) unlike other studies 
which found that incidence of anaemia           
in pregnancy was increased with rising 
gravidity.9, 10, 15, 16  It may be due to the facts 
such as experience of the first pregnancies 
and the consequent increased awareness of 
the value of drugs and good diet, as well as 
increased interaction with other pregnant 
women at the clinics; the effects of these 
would to some extent neutralize the effect  
of depleted iron due to rising parity. 

No relationship was found between anaemia 
and interpregnancy interval of less than       
2 years in this study (p=0.18). This finding 
was supported by some studies.8, 12, 13 

The observed high number of anaemic 
patients in the 2nd trimester of pregnancy 
may reflect the fact that the majority of the 
study population (57%) booked in the 2nd 
trimester of pregnancy. There was no 
significant relationship between gestational 
age at booking and anaemia in pregnancy 
(p=0.32). This was supported by some 
authors.9, 12, 17 

Pregnant women with poor knowledge were 
nearly 2 times more likely to develop 
anaemia than those with good knowledge 
score (OR=1.77, p=0.015). As the mother's 
knowledge became higher, proportion of 
anaemia became lesser. This finding was in 
agreement with some authors.10, 11, 15 

The pregnant women with positive attitude 
were approximately 3 times less likely to 
develop anaemia than those with negative 
attitude (OR=2.70, p=0.0006) which was 
supported by one study.10 Regarding the 
attitude of the pregnant women in this study, 
some of the women did not understand well 
whether there was benefit for mother and/or 
fetus by taking iron containing tablets 
though they were taking them. A small 
proportion of the participants still had              
a perception that the fetus might become 
bigger than usual growth by taking iron 
containing tablets during pregnancy and 
then the delivery will be difficult due to big 
baby.  
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Concerning the practice of the respondents 
in relation to taking antenatal care and 
taking of iron containing tablets, women 
with good practice were more than 2 times 
less likely to develop anaemia than those 
with poor practice (OR=2.24, p=0.0033). 
This finding was also in accordance with the 
result of previous studies.10, 11 

With the better overall knowledge about 
causes of anaemia in pregnancy, its 
consequences, how to prevent it and the 
programme provided for pregnant mothers, 
severity of the problem (i.e., anaemia in 
pregnancy) can be reduced. In addition to 
iron supplementation, women should be 
educated regarding the intake of iron and 
how food choices can either enhance or 
interfere with iron absorption. Education 
will lead to improved living standard, 
increased awareness and better appreciation 
and utilization of antenatal care service and 
definitely improved health seeking behavior 
of the women.  
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A cross-sectional descriptive study was conducted at a private school, 
Lanmadaw Township, Yangon in 2014. A total of 153 students aged  
13 to 18 years were recruited to determine the knowledge and lifestyle 
related perception regarding cardiovascular disease (CVD) risks and to    
find out the relation to socio-demographic factors. Data were collected  
using a pre-tested, self-administered questionnaire. Regarding knowledge of 
CVD risks, 17(11%), 97(63%), 39(26%) students had poor, fair and good 
knowledge level, respectively. Obesity 112(73%) and family history 
96(63%) were graded as top most but diabetes mellitus 53(35%) and males 
20(13%) were recognized as the least modifiable and non-modifiable risks 
for CVD. Respondents’ knowledge was significantly related with father’s 
education (p<0.05). Of 153 respondents, 89(58%) had neutral perception 
followed by positive 42(28%) and negative perception 22(14%). Regarding 
lifestyle related perception, more than half of the respondents agreed that 
obesity, high cholesterol diet, sedentary lifestyle and alcohol drinking are 
risk factors for CVD but less than half agreed that smoking, betel chewing 
with tobacco and high salt intake are risk factors. There were no significant 
differences between socio-demographic factors and lifestyle related 
perception. In this study, good knowledge as well as lifestyle related 
positive perception towards CVD risk factors were unsatisfactory. This 
study also identified some gaps in knowledge regarding both modifiable and 
non-modifiable risk factors. Adolescents centered activities are needed to 
improve knowledge, perception and to know how lifestyle risk factors 
impact on the chances of developing CVDs.  

Key wards: Knowledge, Lifestyle related perception, CVD, Adolescent 

 
INTRODUCTION 

 

Non-communicable diseases (NCDs) are 
increasing worldwide and cardiovascular 
diseases (CVDs) play a major role in these 
NCDs.1 About 7.3 million and 6.2 million 
people died of coronary heart disease  
and stroke, representing 30% of all global 
deaths.2, 3 0  In developing countries, CVDs 
are the leading causes of death and are one  
of the main contributors to disease and 
economic burden.4, 5 Family history, age, 
sex, smoking, raised blood cholesterol, high 
blood pressure, sedentary, excessive alcohol 

consumption, overweight and obesity are the 
related risks to develop CVDs.6 Although 
CVDs typically occur in middle age or later, 
the development of these risks starts early  
in life.7-10 Global trends indicate that 20% to 
40% of adolescents are overweight.11 They 
are twice as likely to develop CVD and  
have seven times greater risk of developing 
atherosclerosis.12 According to STEPS  
Survey (2009) in Myanmar, the co-existence 
of three or more risks including smoking, 
____________________________________ 
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low consumption of fruits and vegetables, 
physical inactivity, overweight or obese and 
raised blood pressure was found 4.14% in 
aged 15-24 years.13 

Findings suggested that adolescents lacked 
knowledge regarding CVD risks and did not 
perceive themselves at risks for CVD.14 

Adolescence is a crucial period in life. 
Modifiable risk factors like sedentary, 
smoking, alcohol use, unhealthy diet and 
obesity are generally adopted during this 
period. Therefore, adolescents need to have 
proper knowledge so that they can adopt 
healthy lifestyle throughout their lives. This 
will eventually lead to disease prevention 
and avoidance of premature morbidity  
and mortality.  
Studies on adolescents’ knowledge of CVDs 
risks are limited in Myanmar. So, it is  
time to assess the knowledge and lifestyle  
related perception among adolescents. 
Objectives of the study were to determine 
the knowledge and lifestyle related per-
ception regarding CVD risks among 
adolescents and to find out the relationship 
between socio-demographic factors and 
knowledge as well as lifestyle related 
perception regarding the CVD risks. 

MATERIALS AND METHODS 

Subject recruitment 

A cross-sectional descriptive study was 
conducted in 2014. Both sexes of students 
(aged 13-18 years) at a private school, 
Lanmadaw Township in Yangon were 
purposely chosen because most students 
come from middle family economic status 
and they might be more exposed to lifestyle 
related disease like CVDs. Of all the eligible 
students, 153 students who agreed to parti-
cipate were recruited consecutively.  

Data collection and questionnaire 
Data were collected using pre-tested stru-
ctured questionnaire. Before data collection, 
study purpose was explained and participants 
were asked to complete the questionnaire 
under supervision of the survey team. Then, 

the questionnaires were collected imme-
diately after completing. The questionnaire 
was developed using relevant literature.  
It consisted demographic characteristics, 
knowledge and lifestyle related perceptions 
on CVD risks. Close-ended questions were 
used for knowledge assessment. It had  
12 questions and each question was assigned 
one point for the correct answer. Wrong 
responses were not given any point.  

The total correct responses given by each 
student was converted into percentages, with 
100% denoting the correct responses to  
all questions. Based on the proportion of 
correct response, knowledge was classified 
into three groups: good (>60%), fair (30%-
60%) and poor knowledge (<30%). Likert 
scale was applied to measure lifestyle 
related perceptions. It had seven perception 
statements. Each statement contained three 
agreement levels: agree, undecided and 
disagree. It was scored with one point for 
agree and zero point for undecided and 
disagree. The total perception score was 
converted into percentages and classified 
based on the proportion of total perception 
percent: positive (>60%), neutral (30%-
60%) and negative perception (<30%). 

Physical measurement 

Height was measured without footwear  
to the nearest 0.1 cm using stadiometer. 
Weight was measured wearing light clothing 
to the nearest 0.1 kg using digital portable 
scale (Mechanical Personal Scale, Model: 
BR 9808). Body Mass Index (BMI) was 
calculated by the formula of Weight (kg)/ 
Height (m2). It was classified based on the 
BMI for age: <-2SD underweight, between  
-2SD and +2SD normal weight, >+1SD 
overweight, and >+2SD considered obese.15  

The blood pressure (BP) was taken on the 
right arm of subjects seated and at rest for at 
least 5 minutes by the same medical officer 
using the same mercury sphygmomanometer 
(Kenxin International Co; HK). BP measure-
ments were done twice at approximately  
ten minutes intervals and the mean reading 
was taken. Systolic and diastolic blood 
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pressure were classified as follows: <90th 
percentile for normal, 90th and <95th 
percentiles for high normal and 95th 
percentile for hypertension, by using tables 
for percentiles of blood pressure for boys 
and girls aged 1-17 years.16 
Statistical analysis 

Data was edited for entry and analyzed with 
the Statistical Package for Social Sciences 
(version 17.0). Mean and standard deviation 
was calculated for quantitative variables  
and frequency and percentage for categorical 
variables. Chi square test was used to calculate 
the relationship between socio-demographic 
determinants with the knowledge and  
lifestyle related perceptions of students.  
P value 0.05 was considered statistically 
significant.  
Operational definition 

CVDs are a group of disorders of the heart 
and blood vessels including coronary heart 
disease, cerebro-vascular disease, peripheral 
arterial disease, rheumatic heart disease, 
congenital heart disease, deep vein throm-
bosis and pulmonary embolism.17 

Ethical consideration 

This proposal was approved by Ethical 
Review Committee, Department of Medical 
Research. Permission was received from the 
school authority before the study. Because 
of the boarding students whose parents/ 
guardian were not easily contact, informed 
consent was taken from the teacher,  
in-charge of boarder instead of parents.  
Verbal assents were obtained from all the 
participants. Participants were allowed to 
quit participating if they did not wish to do 
so. The information collected from this 
study was kept confidential. 
 

RESULTS 
 

Socio-demographic characteristics  

The students’ mean age was 14.71±0.72 
years. Out of 153 participants, 67% were 
females and 33% were males. Among them, 

58% and 42% were joining the grade 10 and  
11 education levels. Most of them (94%) 
were Buddhists. Regarding the parental 
education, 57% and 64% of respondents’ 
fathers and mothers were graduates. Over 
half of the respondents’ fathers (66%) were 
engaged in self-employed jobs and 54% of 
their mothers were dependants. The mean 
weight and height of respondents were 
54.83±13.75 (kg) and 159.07±7.53 (cm). 
Regarding the BMI, about 11% and 12% of 
students had overweight and obesity though 
75% of them had normal weight. About 28% 
of respondents had high blood pressure 
while 72% of them had normal blood 
pressure. Parents' history of CVD was found 
in 43% of respondents.  
Knowledge regarding the CVD risk factors 

Regarding the query on whether they  
had known the CVD causes, 112 out of  
153 students (73.2%) reported as “Yes” for 
obesity, followed by high blood cholesterol 
(66.7%), high cholesterol diet and sedentary 
(65.4%, each), respectively. High blood 
pressure, smoking/tobacco chewing, exces-
sive alcohol drinking, having diabetes 
mellitus were considered by 47.1%, 46.4%, 
40.5% and 34.6%, respectively, as the CVD 
risks. Similarly, concerning the query about 
non-modifiable risks, over half of the 
students (62.7%) and 57.5% were aware of 
family history and stress as risks. About 
one-third of students (35.3%) and 20 
students (13.1%) recognized  older  age  and 

Table 1. Knowledge on CVD risks 

Risk factors 
Boy 

(n=50) 
 No.(%) 

Girl 
(n=103) 
 No.(%) 

Total 
(n=153) 
 No.(%) 

Modifiable 
Obesity/overweight 

 
32(64) 

 
80(77.7) 

 
112(73.2) 

High blood cholesterol* 25(50) 77(74.8) 102(66.7) 
High cholesterol diet 30(60) 70(68) 100(65.4) 
Physical inactivity 32(64) 68(66) 100(65.4) 
High blood pressure 24(48) 48(46.6) 72(47.1) 
Smoking/tobacco chewing 18(36) 53(51.5) 71(46.4) 
Excessive alcohol drinking 18(36) 44(42.7) 62(40.5) 
Diabetes mellitus 17(34) 36(35) 53(34.6) 

Non-modifiable 
Family history 

 
29(58) 

 
67(65) 

 
96(62.7) 

Stress* 21(42) 67(65) 88(57.5) 
Older age 
Sex 

17(34) 
9(18) 

37(35.9) 
11(10.7) 

54(35.3) 
20(13.1) 

*=p<0.01 
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male  were  the causes for CVD. Knowledge 
about high blood cholesterol (p<0.01) and 
stress (p<0.01) was significantly higher in 
girls than boys (Table 1). 

Sources of information  
The majority of students responded that  
they had received health information from 
printing media such as journal, magazine, 
newspaper (57.9%) followed by family/ 
relative (51.3%) and electronic media like 
radio, television, internet (44.7%). Health 
personnel (13.8%) and friends (5.9%) were 
the least sources of CVD information. 
 
Table  2. Lifestyle related  perception regarding  

the CVD risks  
Statement 

 (Level of agreement) No. % 

Smoking can cause CVD   
Agree 30 19.7 
Undecided 61 39.9 
Disagree 62 40.5 

Betel chewing with tobacco product can cause CVD 
Agree 32 20.9 
Undecided 74 48.4 
Disagree 47 30.7 

Consumption of excessive alcohol invites CVD   
Agree 94 61.4 
Undecided 39 25.9 
Disagree 20 13.1 

Majority of physically inactive people get CVD   
Agree 119 77.8 
Undecided 26 17.0 
Disagree 8 5.8 

Old people who take  fatty diet can not live longer   
Agree 121 79.1 
Undecided 15 9.8 
Disagree 17 11.1 

Overweight goes down with disease like CVD   
Agree 124 81.1 
Undecided 20 13.1 
Disagree 9 5.9 

Consumption of too much salt can cause CVD   
Agree 61 39.9 
Undecided 72 47.1 
Disagree 20 13.1 

 
Lifestyle related perception on the CVD risks 

On the statement “Smoking can cause 
CVD”, 19.7% of respondents showed their 
agreement in this study. Similarly, 21% of 
respondents agreed with the statement of 
“Betel chewing with tobacco product can 
cause CVD”. Regarding the statement “Con-
sumption of excessive alcohol invites CVD”, 
61.4% of respondents illustrated their agree-
ment. About 77.8% of respondents agreed 

with the statement “Majority of physically 
inactive people get CVD” and 79% of 
respondents mentioned their agreement 
concerning the statement “Fatty diet taken 
old people cannot live longer”. Likewise, 
81% and 40% of respondents agreed with 
the statements of “Overweight goes down 
with disease like CVD” and “Consumption 
of too much salt can cause CVD” (Table 2). 
 
Table  3.  Knowledge by demographic character- 

istics 

Characteristics 
Level of knowledge Signi-

ficance Poor  
No. (%) 

Fair 
No. (%) 

Good 
No. (%) 

Total 
No. (%) 

Sex (n=153)     
   Boy 9(18) 32(64) 9(18)  50(100) NS 
   Girl 8(7.8) 65(63.1) 30(29.1) 103(100)  
Grade (n=153)     
   Grade-10 10(11.2) 56(65.1) 23(25.8) 89(100) NS 
   Grade-11 7(10.9) 41(64.1) 16(25) 64(100)  
Father’s education (n=150)    
   Non-graduate 11(16.9) 42(64.6) 12(18.5) 65(100) p<0.05 
   Graduate 5(5.9) 53(62.4) 27(31.8) 85(100)  
Mother’s education (n=150) 
   Non-graduate 9(16.7) 34(63) 11(20.4) 54(100) NS 
   Graduate 8(8.3) 60(62.5) 28(29.2) 96(100)  
Father’s occupation (n=153)  
   Dependant 2(50) 1(25) 1(25) 4(100) NS 
   Own job 7(6.9) 66(65.3) 28(27.7) 101(100)  
   Other 8(16.7) 30(62.5) 10(20.8) 48(100)  
Mother’s occupation (n=153)  
   Dependant 9(10.8) 52(62.7) 22(26.5) 83(100) NS 
   Own job 2(3.6) 39(70.9) 14(25.5) 55(100)  
   Other 6(40) 6(40) 3(20) 15(100)  
Blood pressure (n=153)   
   Normal 12(10.9) 70(63.6) 28(25.5) 110(100) NS 
   High BP 5(11.6) 27(62.8) 11(25.6) 43(100)  
BMI (n=153)     
   Underweight  2(25) 5(62.5) 1(12.5) 8(100) NS 
   Normal  15(13.5) 69(62.2) 27(24.3) 111(100)  

Overweight or 
obesity 

- 23(67.6) 11(32.4) 34(100)  

Parent’s history of CVD (n=153) 
   No 11(12.5) 57(64.8) 20(22.7) 88(100) NS 
   Yes 6(9.2) 40(61.5) 19(29.2) 65(100)  
 NS=No significance 
 
Relationship between socio-demographic 
factors and knowledge as well as lifestyle 
related perception regarding the CVD risks  
Among the respondents, 17(11.1%), 
97(63.4%) and 39(25.5%) students had poor, 
fair and good knowledge, respectively. 
Respondents’ knowledge was positively 
related with their parents’ education. 
Respondents whose fathers were graduated 
(31.8%) had good knowledge compared to 
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poor knowledge group (5.9%), (p<0.05). 
Similarly, respondents whose mothers were 
graduated had more awareness about CVD 
risks but not in statistically significance. 
There were no relationship between  
respondents’ knowledge and gender, grade, 
religion, blood pressure, BMI, parental 
occupation and history of CVD (Table 3).  
 
Table 4.  Lifestyle  related  perception  by demo- 

graphic characteristics 

Characteristics 
Lifestyle related perception Signi-

ficance Negative 
 No. (%) 

Neutral 
 No. (%) 

Positive 
 No. (%) 

Total 
 No. (%) 

Sex (n=153)     
   Boy 10(45.5) 29(32.6) 11(26.2) 50(32.7) NS 
   Girl 12(54.5) 60(67.4) 31(73.8) 103(67.3)  
   Grade (n=153) 
   Grade -10 13(59.1) 49(55.1) 27(64.3) 89(58.2) NS 
   Grade -11 9(40.9) 40(44.9) 15(35.7) 64(41.8)  
Father’s education (n=150)    
   Non-graduate 9(42.9) 44(50.6) 12(28.6) 65(43.3) NS 
   Graduate 12(57.1) 43(49.4) 30(71.4) 85(56.7)  
Mother’s education (n=150) 
   Non-graduate 9(40.9) 32(37.2) 13(31) 54(36) NS 
   Graduate 13(49.1) 54(62.8) 29(69) 96(64)  
Father’s occupation (n=153)  
   Dependant 1(4.5) 3(3.4) - 4(2.6) NS 
   Own job 11(50) 62(69.7) 28(66.7) 101(66)  
   Other 10(45.5) 24(27) 14(33.3) 48(31.4)  
Mother’s occupation (n=153)  
   Dependant 12(54.5) 50(56.2) 21(50) 83(54.2) NS 
   Own job 8(36.4) 29(32.6) 18(42.9) 55(35.9)  
   Other 2(9.1) 10(11.2) 3(7.1) 15(9.8)  
Blood pressure (n=153) 
   Normal 16(72.7) 66(74.2) 28(66.7) 110(71.9) NS 
   High BP 6(27.3) 23(25.8) 14(33.3) 43(28.1)  
BMI (n=153)     
   Underweight  4(18.2) 4(4.5) - 8(5.2) NS 
   Normal  17(77.3) 66(74.2) 28(66.7) 111(72.5)  
   Overweight or 

obesity 
1(4.5) 19(21.3) 14(33.3) 34(22.2)  

Parents history of CVD (n=153) 
   No 13(59.1) 54(60.7) 21(50) 88(57.5) NS 
   Yes 9(40.9) 35(39.3) 21(50) 65(42.5)  
NS=No significance 
 
In this study, 22(14.4%), 89(58.2%) and 
42(27.5%) students had negative, neutral 
and positive perception, respectively. There 
were no significant differences between 
socio-demographic determinants and life-
style related perception (Table 4). 

 
DISCUSSION 

 
This study assessed the knowledge and 
lifestyle related perception on CVD risks 
and found out the relation to the socio-
demographic factors among adolescents, in 

order to identify the areas to be highlighted 
on the promotion of healthy practice 
regarding CVDs. Good knowledge of 
respondents regarding CVD risk factors had 
found certain extent in this study but it was 
lower than that of the study conducted 
among Nepalese students (36.8%).18 Obesity 
(73%), high blood cholesterol (66.7%), high 
cholesterol diet and physical inactivity 
(65.4%, each) were graded as modifiable  
risks  by  substantial number of students. 
This is consistent with the study conducted 
in Karachi.19  

However, the areas of poor knowledge  
were found in high blood pressure (47%), 
smoking/tobacco chewing (46.4%), excessive 
alcohol drinking (40.5%) and diabetes 
mellitus (34.6%). In this study, the 
knowledge of smoking that could cause 
heart disease was lower than those of the 
studies conducted among adolescents in 
Yangon (55%)20 and in Nepal (92%).18  
These modifiable risk factors are vital in 
CVDs prevention so the younger generation 
should be made aware of them. Proper 
health education is required to spread 
awareness about these risk factors in the 
masses.  
Over half of the respondents had not known 
non-modifiable risk factors like males (87%) 
and increasing age (65%) in this study. 
These findings were similar to the study 
conducted in UAE.21 In this study, the 
number of students who knew family history 
(62.7%) and stress (57.5%) as risks were 
more or less than the studies conducted in  
Nepal (48.6%)18 and in UAE (over 70%).21  

In this study, girls were significantly more 
aware that high blood cholesterol and  
stress are the CVD causes but the possible 
reason for these differences was not clear. 
Regarding health information sources, 
personal and printed media were more 
common than electronic one. It is possible 
that respondents have limited time to use 
electronic media due to their tight schedule  
of school lessons. Moreover, close family 
relationship and easily available free sugges-
tions by relatives were common in Myanmar 
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society. The numbers of respondents who 
had positive perception regarding over-
weight (81%), physical inactivity (77.8%) 
and high fatty diet (79%) were higher than 
those of the study conducted in Nepal.18 
However, less than 50% of respondents 
perceived of high salt intake and smoking 
being risk factors. It is not surprising 
because knowledge of these risks were 
relatively low. One study showed the 
increment of knowledge will increase 
attitude score of the respondents towards 
CVD risk reduction.22 Thus, the knowledge 
in these areas needs to be reintensified to 
change the attitude positively. 

In this study, more than one-fourth of 
respondents were found to have high blood 
pressure though they were relaxed to reduce 
the excitement as much as possible. To our 
limited knowledge, hypertension prevalence 
in Myanmar adolescents is not known. 
However, different studies have reported 
varying prevalence of hypertension in these 
age groups.23, 24 The finding from this  
study is similar to Malaysia study (27.8%)25  

but lower than the Portugy study (34%).26  

Differences in subject recruitment and 
methodology may have contributed to 
varying results obtained. The possible 
causes for high blood pressure could not  
be explained because this study aimed        
at adolescents’ knowledge and lifestyle 
related perception of CVD only. Never-
theless, findings from this study showed that 
studies on the prevalence of hypertension in 
adolescents are needed and more attention 
should be paid to regular BP measurement 
in younger age groups. 

This study revealed the influence of parental 
education on respondents’ knowledge. It 
may be explained that educated parents had 
taught their children about health knowledge 
and risk behaviors. There was no significant 
difference between socio-demographic factors 
and lifestyle related perception of respon-
dents in this study. In this study, good 
knowledge as well as positive perception 
towards CVD risks was found to have some 

extent but unsatisfactory. Findings identified 
some gaps in knowledge regarding both 
modifiable and non-modifiable risk factors. 
This study also revealed that educational 
attainment of parents is important for 
the development of respondents’ good 
knowledge. It is recommended that further 
study should be done to gather such 
information about health risk behaviors 
among adolescents. Adolescents-centered 
activities are needed to improve knowledge, 
perception and to know how lifestyle risk 
factors impact on the chances of developing 
CVDs.  

There were some limitations in this study. 
The selection of only private school was a 
potential source of the selection bias and 
these results could not be generalized to the 
adolescent population. The subject with two 
fold of the study population being female 
students is due to the greater availability of 
girls at school. Income could not be revealed 
as it is difficult to get the correct information 
from all respondents. About half of 
respondents could answer their family 
income so it was excluded in analysis. 
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The study was conducted in Mingalarywarthit and Taungnar villages under 
Aeindu RHC, Hpa-an Township from August 2014 to October 2014 using 
non-intervention descriptive field investigation method. All potential 
breeding sites were examined in order to carry out the systematic study. 
Larva positive containers of different container categories as major, minor, 
miscellaneous containers and types were recorded. Key containers and Key 
premises were recorded and compared with each other. In Mingalarywarthit 
and Taungnar villages, 86.27% and 80% of households were found Aedes 
larvae positivity. The percentage positivity of larvae in major, miner and  
miscellaneous containers in both villages were 56.52%, 50.94%, 88% and 
38.14%, 10.84%, 42.86%, respectively. The percentage positivity of Key 
containers and Key premises in both villages were found 7.95%, 5.83% and 
19.61%, 44%, respectively. In Mingalarywarthit and Taungnar villages, the 
larval indices such as House index (HI), Container index (CI), Breteau index 
(BI) were observed 86.28%, 59.86%, 172.5% and 80%, 22.06%, 206%, 
respectively. Larval indices of HI and CI in Mingalarywarthit village were 
higher when compared with the HI and CI of Taungnar village although BI 
of Taungnar village was higher positivity than Mingalarywarthit village. 
Most of the larva positive containers were bago jars, concrete tanks, drums, 
car tires, bamboo stamps and man-made tree holes which were found under 
the roof with full rain water in wet season. Both areas are high positivity of 
larval indices and water storage containers. Both areas have high-risk area 
of DF and DHF according to Aeindu RHC records. Therefore, proper 
control method is needed to clean out the Aedes larvae in water storage 
containers to reduce transmission of DF and DHF in children. 

Key wards: Aedes aegypti larvae, Key container, Key premises, Water storage containers 
 

INTRODUCTION 
 

Mosquitoes are the single largest group of 
insects, which serve as intermediate hosts in 
the transmission of many important human 
diseases as malaria, dengue fever, yellow 
fever and filariasis. There are three genera  
of mosquitoes. They are Aedes, Culex and 
Anopheles. Aedes aegypti is one of the 
world’s most widely distributed mosquitoes 
and of considerable medical importance  
as a vector of dengue and yellow fever.1 
These mosquitoes are distributed especially 
between latitude 45º north and latitude 40º 

south in the tropical regions.2 Especially in 
recent years, the distribution space of  
both mosquitoes and mosquito-borne disease 
has been changing and expanding for 
reasons such as increasing rates of environ-
mental changes, climate changes, vector  
and pathogen resistance to insecticides  
and drugs, progressive urbanization and 
population movement.3 Aedes aegypti is a 
vector of dengue in urban areas but now 
____________________________________ 
*To whom correspondence should be addressed. 
Tel: +95-9420155421 
E-mail: dr.mgmgmya@gmail.com 



 

165 

the species are distributed in rural areas in 
Myanmar. The species Aedes aegypti is 
considered as the major vector of dengue 
fever, dengue haemorrhagic fever and 
dengue shock syndrome (DF, DHF, DSS) in 
many subtropical and tropical countries 
throughout the world.  
In the last 50 years, incidence has increased 
30-folds with increasing geographic expan-
sion to new countries and in the present 
decade, from urban to rural setting. About 
50 million people are at risk in dengue 
endemic countries.4 Southeast Asia Region 
and Western Pacific Region bear nearly 
75% of the current global disease burden 
due to dengue.5 DF and DHF are increa-
singly becoming serious public health 
problems in Myanmar especially among the 
5-10 and 11-15 years old age groups. The 
vast majority of the DHF cases occur in  
5-8 years old age group.6  

Recently, DMR research team reported that 
adult age DHF cases were found in Yangon 
General Hospital.7 In Myanmar, the highest 
numbers of DHF cases were reported from 
Irrawaddy, Kachin, Magway, Mandalay, 
Mon, Rakkine, Sagaing, Tanintharyi and 
Yangon regions.8 In 2007, from January to 
September report of VBDC revealed 9570 
cases and case fatality rate was slightly 
above 1%.9 A severe outbreak of DHF 
occurred for the first time in Yangon in 
1970.10 This epidemic had affected mostly 
school-going age groups. Generally more 
DHF cases predominate during the raining 
season especially in July and August. 
Highest number of cases was recorded in 
July.1  

However, the intervals between dengue 
outbreaks become shorter in the last  
two decades. According to the report of 
vector-borne diseases control (VBDC) in 
Hpa-an, about 588 cases of DHF occurred 
and one case was dead in 2013 and 184 
cases of DHF occurred in 2014 (Personal 
communication). Only symptomatic treat-
ment is available for the patients. Preventive 
vaccines are not yet available commercially. 
High dengue cases in the raining season 

correspond to the seasonal high densities of 
Aedes aegypti mosquitoes. Water storage 
practices in household for multipurpose use 
in city and rural areas provide year round 
breeding opportunities for the vector. In 
states and regions, Aedes breeding sites 
become established only in raining season 
when the locals storage rain water for the 
domestic usages. In drawing up strategies 
for Aedes control, it is essential that 
distribution and density of the mosquito 
should be studied and clearly understood. 
Therefore, the present study was conducted 
in Mingalarywarthit and Taungnar villages 
of Hpa-an Township, Kayin State to 
determine the occurrence of Aedes larvae in 
water storage containers. 
 

MATERIALS AND METHODS 
 

Study design 
The study was conducted from August to 
October, 2014 using non-intervention 
descriptive field investigation method. All 
potential breeding sites were examined in 
order to carry out the systematic study. 
Larva positive containers of different 
container categories and types were 
recorded and compared with each other.  
The breeding sources were divided into 
major and minor sources. Metal drums  
(half  or  full  drum),  glazed  or  unglazed  
earthen  jars (up  to as size 30 liters), were 
considered as major  sources. Other sources 
such as flower vases, small glazed earthen 
jars and ant-guards were considered as 
minor sources. Miscellaneous container 
categories contain discarded utensils and 
hollow bamboo poles, old cans and 
discarded car tyres. 

Study area 

Periurban areas of Mingalarywarthit and 
Taungnar villages, Hpa-an Township Kayin 
State with high DHF prevalence within the 
last five years were chosen as study sites.  
In Eaindu Sub township, there were about 
123 DHF cases in 2013 and 26 cases 
occurred in 2014 (personal communication). 
Mingalarywarthit village and Taungnar 
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village are consisted in Eaindu sub- 
township. In Mingalarywarthit village, a 
total of 198 population live in 51 houses, 
out of which 43 were children and in 
Taungnar village about 148 population live 
in 50 houses, 37 were children. Most of the 
households were made by wooden, some 
were made by bamboo and some were made 
by bricks. According to Aeindu RHC, the 
DHF cases were high in each village. 
Nursery and day care centers, pre and 
primary schools were recorded. The 
inspected sites were chosen randomly in 
each village. 

Larval indices 

Larval survey was carried out in the selected 
sites. Larval  examination  method of  
Sheppard et al,11 was  used  to  confirm  the  
presence  of  larvae in the containers. 

Larval indices were  calculated as follows: 
(a)  Container index 

(CI)   
= No.  of  positive  containers*

100/Total number of contai-
ners examined 

(b)  House index (HI)  = No. of houses positive for  
Aedes larvae *100/Total 
number  of  house examined 

(c)  Breteau index  
(BI)     

= No. of positive containers per 
100 houses 

(d) Key container = 500 and above larvae positive 
per container 

(e) Key premises   = 3 and above positive con-
tainers with Aedes  larvae per  
house   

(f)  Major containers  = Metal drums (half or full
drum),  glazed  or  unglazed  
earthen  jars (up  to as size 30 
liters) 

(g)  Minor containers = Plastic buckets, plastic bowls, 
flower vases, small glazed 
earthen jars, earthen pot and 
ant-guards 

(h) Miscellaneous 
containers 

= Hollow bamboo poles, tree 
hole, old cans, discarded car 
tyres and discarded utensils  

Data collection method 

Standard sheet for data collection was 
developed and noted down for the 
particulars   including   total    water   holding  
 

containers with water and percentages of 
positive containers. 

Statistical analysis 

Field data were recorded in appropriate 
forms and statistical analysis was conducted 
using Microsoft Excel. Percentage positivity 
was used for comparison between selected 
areas. 
 

RESULTS 
 

The present study was conducted in  
two villages (Mingalarywarthit village and  
Taungnar village), Hpa-an Township, Kayin 
State to determine the distribution of Aedes 
aegypti larvae in different water storage 
containers. Table 1 shows 86.27% of house-
holds were found Aedes larvae positive and 
56.52% of major, 50.94% of minor and 88% 
of miscellaneous containers were found to 
be positive for Aedes larvae in Mingalar- 
ywarthit village. Key containers and Key 
premises were found to be 7.95% and 
19.61%, respectively in this area.  

In Taungnar village, 80% of the houses 
were found Aedes larvae positive and 
38.14% of major, 10.84% minor and 
42.86% miscellaneous containers were 
found to be positive for Aedes larvae. High 
percentage (44%) of Key premises and 
5.83% of Key containers were found to be 
positive for Aedes larvae in Taungnar 
village. The study found in Mingalar-
ywarthit  village, a total of 127 water 
storage containers (96 major, 53 minor and  
25 miscellaneous) were inspected and found 
39(56.52%) major containers were positive 
for Aedes larvae.  

Highest number of larvae were positive in 
bago jar (73.91%) followed by plastic drum 
(47.37%). Lowest number of larvae was 
found in concrete jar (only one larva). Three 
Key containers (500 and above larvae 
positive container) were found in Bago jars 
and one metal drum was found as Key 
container.  
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Table  1.  Number of different  containers  categories  habouring  Aedes  aegypti larvae during  survey    
period in Mingalarywarthit and Taungnar village of Hpa-an Township 

Name of village Total  
houses 

Positive 
houses 

(%) 

Key 
container 

(%) 

Key 
premises 

(%) 

Containers 
Major Minor Miscellaneous 

Inspected Positive 
(%) 

Inspected Positive 
(%) 

Inspected Positive 
(%) 

Mingalarywarthit 51 44(86.27) 7(7.95) 10(19.61) 69 39(56.52) 53 27(50.94) 25 22(88) 
Taungnar  50 40(80) 6(5.83) 22(44) 118 45(38.14) 286 31(10.84) 63 27(42.86) 
Key container=500 and above larvae positive container,  Key premises=3  and  above   containers   positive   for 

larvae per house  
 

In Taungnar village, A total of 118 major 
water storage containers were inspected  
and found that 45(38.14%) water storage 
containers were positive with Aedes larvae. 
Out of these, bago jar was found with 
highest positivity (47.83%) followed by 
concrete tank (45.46%) and metal drum 
(28.57%). Lowest positivity rate was found 
in plastic drum i.e., 20%. Three Key 
containers were found in major containers, 
of this one Bago jar, one metal drum and 
one concrete tank were found over 500 
Aedes larvae. Aquarian fishes and dragonfly 
nymphs positive major containers were 
found Aedes larvae absent.  

In Mingalarywarthit village, 10 households 
(19.61%) were found as Key premises  
and 7 containers (7.95%) were found as  
Key containers. In Taungnar village,  
22 households (44%) were found as Key 
premises and 6 containers (5.83%) were 
found as Key containers. Highest positivity 
rate of container category was found  
as miscellaneous containers i.e., 88% and 
42.86% in both Mingalarywarthit and  
Taungnar villages. Bamboo stem provided 
highest positivity rate in both areas (27.77% 
in Mingalarywarthit village and 37.04% in 
Taungnar village). A total of 51 households 
from Mingalar-ywarthit village and 50 
households of Taungnar village were 
randomly inspected and found 44(86.27%) 
and 40(80%) households were positive with 
Aedes larvae in water storage containers.  

Table  2.  Comparison  of  larval indices of  Min-
galarywarthit   and  Taungnar villages  

Villages House  
index (%) 

Container  
index (%) 

Breteau 
 index (%) 

Mingalarywarthit   86.28 59.86 172.50 
Taungnar   80 22.06 206 

Table 2 showes larval indies of Mingalar-
ywarthit village, with House index (HI) 
86.28%, Container index (CI) 59.86% and 
Breteau index (BI) 172.5% and in Taungnar 
village larval indices were found HI (80%),  
CI (22.06%) and BI (206%), respectively. 
 
 
 
 
 
 
 
 
 
 

 

Fig. 1. Larval indices and  Key premises of Min-
galarywarthit and Taungnar villages 

Figure 1 shows that in Mingalarywarthit 
village, HI and CI were found to be higher 
positivity when compared with HI and CI of 
Thaungnar village although Breteau index 
and Key premises of Taungnar village found 
higher positivity than Mingalarywarthit 
village.  

DISCUSSION 

Mosquitoes borne diseases are a major 
public health threat in Myanmar. The rapid 
growth of population and industrial install-
lation in urban and semi-urban areas has 
resulted in an alarming increase in mosquito’s 
density. Untreated water in containers 
originated from pipe supply, tube wells, 
surface wells, ponds and rain water also 
encourage mosquito density.12 

A = House index (HI) C = Breteau index (BI) 
B = Container index (CI) D = Key premises 
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The larvae of Aedes aegypti were highly 
present in big bago jars of the major 
container in both study areas, followed  
by plastic drums and metal drums in 
Mingalarywarthit village. In Taungnar 
village, metal drum and concrete tank were 
also positive with larvae because these 
containers were placed under the gutters to 
keep rain water in raining season. Most 
householders used big bago jars, metal 
drums and plastic drums to store water for 
household use. One of the bago jar which 
was used for preservation of Thittothi in 
Taungnar village was found with plenty  
of Armijaris and Culex larvae. Several 
researchers also found that metal drum and 
bago jars are highly positive for Aedes 
larvae and metal drums are regarded as  
Key containers in Thakayta, Shan Chaung 
and Dagon North Township, Yangon 
Region.13-15 
In the study areas of both Mingalarywarthit 
and Taungnar villages, some major 
containers such as concrete tanks, metal 
drum and concrete jars were found with 
aquarian fish and dragonfly nymphs and 
those containers were found absent of 
larvae. Other researchers also revealed that 
dragonfly nymphs, high predator of 
mosquito larvae, were mostly found in 
concrete tank, concrete jars and some metal 
drums (inner surface covered with cement) 
in Yangon Region.12, 13, 16  
Aedes larval distribution study in Thakayta 
Township revealed that the high number of 
Aedes larvae positivity were in minor 
containers such as spirit bowls and small 
bago jars. Several researchers found spirit 
bowls were Key containers in Yangon 
area.15-17 High numbers of minor containers 
were inspected in Taungnar village because 
the villagers used high number of flower 
pots in household for worshipping of 
religious purposes. A total of 25 miscella-
neous containers from Mingalarywarthit 
village and a total of 63 miscellaneous 
containers from Taungnar village were 
inspected for Aedes larvae. Bamboo tree are 
abundant in both areas and cutting bamboo 
stems are always full with rain water which 

provide good breeding places for Aedes 
mosquitoes. Man-made tree holes which 
were used as cattle food containers in cow 
shed in the village and some discarded tree 
holes were full with rain water and high 
number of larvae was present in this 
container.  

Present study found that one car tire each 
were Key containers in both areas and one 
bamboo stem from Mingalarywarthit village 
and one tree hole were Key containers for 
Aedes larvae. Aedes albopictus was mostly 
found in bamboo stem and Aedes aegypti  
was found in all kind of containers as bago 
jars, metal drums, car tyres in both areas. 
Several researchers mentioned that spirit 
bowls are Key containers of Aedes larvae  
in semi urban and rural areas of Yangon  
Region.13, 14, 16, 18  

Aedes aegypti and Aedes albopictus larvae 
were observed co-breeders in the Key 
container of bamboo stem. Same obser-
vation of Aedes aegypti and Aedes 
albopictus larvae were observed in a spirit 
bowl in Hmawbi Township, Yangon 
Region.15 A similar study done by other 
researcher in Insein Township revealed  
that Aedes larvae were bred together  
with Toxorhynchites larvae in car tyres. 
Toxorhynchites larvae were easily found  
in unused bago jars, earthen pots and 
discarded old car tyres.19 Mostly they  
were found together with Aedes larvae due 
to the fact that they are predators of 
mosquito larvae.12, 20, 21 Present study have 
not observed any Toxorhynchites larvae in 
water storage containers. 

Most of the major containers such as  
bago jars, metal drum were found as  
Key containers in both areas which  
agree with the results of other studies in 
Thaketa Township, North Dagon Township 
and Shwepyithar Township in raining  
season.15, 19, 22 In a pre-monsoon survey in 
North Dagon Township, 62.19% of major 
containers were positive for Aedes aegypti 
larvae followed by 50% of Pazundaung 
area.17 Percentage of positive miscellaneous 
containers of Latha Township was higher 
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than that of other Townships and the highest 
percentage of positive premises (70.59%) 
was found in North Dagon in post monsoon 
period in Yangon Region. In present study, 
22(44%) Key premises of Taungnar village 
was higher than 7(19.61%) Key premises  
of Mingalarywarthit village in monsoon 
period. 

These two areas are high-risk areas of  
DHF due to high larval of indices. Same 
result has been found in Thaketa  
and North Dagon Townships in Yangon  
Region.15-17, 22 In the present study larval 
positivity in water storage containers and 
Key premises were higher in both villages, 
because most of the water storage containers 
were without cover and full with rain water. 
The environment of both areas had highest 
humidity (75-80%) and moderate temper-
ature (27-28ºC). These conditions are 
favorable for the breeding of Aedes larvae.  

Plenty of oviposition sites are available for 
Aedes mosquitoes and life span of the larval 
was shortened during raining season.23, 24 
This also supports the increase of Aedes 
aegypti density in monsoon period. 
Sometimes mosquito density increased  
and DHF outbreak occurred in hot season 
because water shortages caused lack of 
cleaning in Dala Township in Yangon 
Region.18 

In control measure, some larvivorus  
fish species can be used as biological 
control agents.25 The dragonfly nymphs 
Bradinopyga germinate rambur, were also 
found to be highly larvivorous.16, 26 The 
sweeping method in larval control is a very 
effective control method; it can remove 95% 
of larvae within 10 minutes by alternate top 
and bottom sweeping procedures using 
cotton net sweeper.14 In the view of the 
above, the spread of dengue to both areas 
should be a matter of great concern to public 
health authorities and there is urgent need to 
create awareness among the both Mingalar- 
ywarthit and Taungnar village populations.  
The larval control should be done in and 
around the villages especially around the 

school compound and all day care centers to 
be aware of vector borne diseases. 

REFERENCES 

1. Service MW. Importance of ecology in Aedes 
aegypti control. Southeast Asian Journal of 
Tropical Medicine and Public Health 1992; 
23(4): 681-688. 

2. World Health Organization. Prevention and 
control of DEN/DHF in Southeast Asia Region. 
Report of WHO. Consultation 10-13 Oct. 1995, 
New Delhi Sea/Haem. Fev/65/96. 1996. 

3. World Health Organization. Report of the 
WHO Expert Committee on vector biology, 
control and chemistry and specification of 
pesticides Technical Report Series No. 699. 
Gevena 1984. 

4. World Health Organization. Dengue guideline 
for diagnosis treatment, prevention and control. 
The WHO Regional Committee for Southeast 
Asia 2008.  

5. World Health Organization. The global strategy 
for dengue/DHF prevention and control 
developed by WHO and regional strategy, New 
Edition, 2009. 

6. Chusak Prasittsuk AG, Andjaparidze & Vijay 
Kumar. Current status of dengue/dengue 
haemorrrhagic fever in WHO Southeast Asia 
Region. Dengue Bulletin 1998; 22: 1-10. 

7. Hlaing Myat Thu. Virology Report in Annual 
Report of Department of Medical Research 
Lower Myanmar. DMR(LM) Annual Report 
2009. 

8. Tun Tun Aung, Soe Win & Soe Aung. Status 
report on epidemiology of dengue haemorr-
hagic fever in Myanmar. Dengue Bulletin 1969; 
20: 41-45. 

9. Vector Borne Diseases Control. Annual Report 
Ministry of Health. Vector Borne Diseases 
Control 2007. 

10. Ohn Khin. Epidemiological situation of dengue 
haemorrhagic fever in Rangoon, Burma. 
Dengue News, WHO SEARO and Western 
Pacific Region, 1985. 

11. Shappard PM, Mac Donald WW, Tonn RJ & 
Grab B. The dynamics of an adult population 
Aedes aegypti in relation to dengue haemorr-
hagic fever in Bangkok. Journal of Animal 
Ecology 1969; 38: 661-702. 

12. Sebastian A, Sein Min, Myat Myat Thu & 
Corbet PS. Suppression of Aedes aegypti 
(Diptera: Culicidae) using augmentative 
release of dragonfly larvae (Odonata: 
Libellulidae) with community participation in 
Yangon, Myanmar. Bulletin of Entomological, 
Entomology Research 1990; 80: 223-232. 



 

170 

13. Maung Maung Mya, Myint Myint Chit, Saw 
Mitchell, Maung Maung Gyi & Tin Oo. 
Community-based control of Aedes aegypti 
larvae by using Toxorhynchites larvae in 
selected township of Yangon Division, 
Myanmar. Myanmar Health Sciences Research 
Journal 2011; 23(2): 101-107.  

14. W Tun Lin, Maung Maung Mya,  Sein Maung 
Than  & Tin Maung Maung. Rapid and 
efficient removal of immature Ae. aegypti in 
metal drums by sweep net and modified 
sweeping method. Southeast Asian Journal of 
Tropical Medicine and Public Health 1995; 
26(4): 754-759.   

15. Maung Maung Mya, Sein Min, Khin Myo Aye, 
Yi Yi Myint, Sein Thaung, Thu Zar Nyein Mu, 
et al. The efficacy of alum-potash on Aedes 
aegypti larvae in laboratory and field areas in 
Yangon Division. Myanmar Health Research 
Congress Abstracts and Programe 2005; 64. 

16. Maung Maung Mya, Ni War Lwin, Saw 
Mitchell, Bo Bo & Maung Maung Gyi. Control 
of Aedes larvae in household water storage 
containers using dragonfly nymphs in Thakayta 
Township, Yangon Division. Myanmar Health 
Sciences Research Journal 2013; 25(3): 166-
172.  

17. Tin Mar Yi Tun. Biology and some ecological 
aspect of Aedes aegypti (Linnaeus, 1762) 
and in some high risk areas of Yangon City.  
Dissertation Ph.D Department of Zoology, 
University of Yangon, 2007. 

18. Pe Than Htun, Hla Myint, Myo Khin,Ye Htut, 
Tin Htoo Hlaing, Swe Zin Win & Sein Thaung. 
Why  has  Dengue  Hemorrhagic  Fever  (DHF) 
been transmitted during the dry season in Dala 
Township, Yangon Division? Myanmar Health 
Research Congress 2010; 68. 

19. Myint Myint Chit. Biology of elephant mosquito 
Toxorhynchites  splendens  (Wiedemann, 1819) 
(Diptera: Culicidae) and its application as bio-
control agent for vector mosquitoes. 
Dissertation Ph.D Department of Zoology, 
University of Yangon, 2009. 

20. Amalraj D & Das PK. Frequency dependent 
prey selection by larvar of Toxorhynchites 
splendens (Diptera: Culicidae) Bulletin of 
Entomological Research 1996; 86: 633-639. 

21. Collins LE & Blackwell A. The biology of 
Toxorhynchites mosquitoes and their potential 
as biological control agents. Biocontrol News 
and Information 2000; 20(4): 105-116. 

22. Htin Zaw Soe, W Tun Lin & Saw Lwin. 
Community-based control of dengue haemorr-
hagic fever using alternative methods in a peri-
urban area of Yangon. Myanmar Health 
Research Congress Abstracts and Programe 
2004; 51. 

23. Molloy DM.  Some personal experiences with 
fish as antimosquito agencies in the tropics. 
American Journal of Tropical Medicine 1924; 
4: 175-194. 

24. Southwood TR, Murdic EG, Vasano M, Tonn 
RJ & Reader PM. Studies on the life budget of 
Aedes aegypti in Wet Samphaya, Bangkok, 
Thailand.  Bulletin of the World Health Organi-
zation 1972; 46: 211-226. 

25. Htay Aung, Myo Paing & Khin Sane Win. 
Factors influencing the seasonal abundances of 
Aedes aegypti in Yangon. Myanmar Health 
Sciences Research Journal 1991; 3(2): 60-66. 

26. Sebastian A, Myat Myat Thu, Kyaw Moe & 
Sein Min. The use of dragonfly nymphs in the 
control of Aedes aegypti.  Southeast Asian 
Journal of Tropical Medicine and Public 
Health 1980; 11(1): 104-107. 

 



171 

Myanmar Health Sciences Research Journal, Vol. 28, No. 3, 2016 
 
 

Determination of Heavy Metals and Trace Elements  
(Micronutrients) of some Medicinal Plants 

 
Lei Lei Win1*, Aye Min Maw1, Nwe Nwe Yi2, Kyi San1, Thandar Myint Thaw1,  

Nu Ye Thin1, Aung Thura1, Khaing Khaing Mar1 & Yi Yi Myint1 

 
1Department of Medical Research 

2Department of Botany (University of Mandalay) 
 

The use of medicinal plants in worldwide for the treatment of several 
diseases has been documented. World Health Organization estimates that 
more than 80% of people in developing countries depend on traditional 
medicine for their primary health needs. Heavy metals are metallic elements 
with high atomic number and poisonous to living organisms. Plants may 
absorb heavy metals from soil, water or air. The purpose of present study 
was to explore the evidence of heavy metals contamination in some 
medicinal plants. The atomic absorption spectrophotometer was employed 
for determination of heavy metals (Cd, Cr, Cu, Fe, Pb and Zn) in 
Azadirachta indica, Phyllanthus niruri and Tinospora crispa and their soils 
from Mandalay, Pyin Oo Lwin and Shwe Bo. Soil pH meter and Pocket 
ProTM Tester were used for determination of physicochemical properties 
(pH, conductivity, TDS and salinity) in its soil and water. Some of these 
plants and all soils contained metals, which were within permissible limit. 
Chromium contents in Azadirachta indica and Phyllanthus niruri  were little 
more than permissible limit (2 ppm). All plants contained high amount of Fe 
than permissible limit (20 ppm), set by WHO (2005). The physicochemical 
properties of soils and water were within permissible limit. These results 
obtained from current study are important to provide scientific data  
base which will be very helpful for pharmaceutical consumption and  
local practitioners using these herbs for different types of ailments.  
In conclusion, monitoring such medicinal plants for heavy metals is very 
useful as references for protecting the public from adverse and hazardous 
effects of heavy metals. 

Key words: Heavy metals, Trace elements, Medicinal plants 
 

INTRODUCTION 

The use of medicinal plants in worldwide 
for the treatment of several diseases has been 
documented. World Health Organization 
estimates that more than 80% of people in 
developing countries depend on traditional 
medicine for their primary health needs.1 

Heavy metals are metallic elements with 
high atomic number and poisonous to living 
organisms.2 Heavy metals and trace 
elements are naturally presented in the 
environment.3 Plants may absorb heavy metals 
from soil, water or air.4 The trace elements, 
essential for human nutrition are accumulated 
in different parts of plants transferred from 

the environmental conditions during their 
normal growth pattern.5 Micronutrient malnu-
trition is a major global health concern 
because its deficiency in the body is linked 
with ill health and diseases.6 
Azadirachta indica (wrm) has been used for 
anti-malarial, anti-inflammatory, anti-diabetic, 
anti-bacterial, anti-viral, anti-arthritic, anti-
pyretic, anti-gastric ulcer, anti-fungal, diuretic, 
anti-tumor, immuno-stimulant, anti-ulcer, 
anti-fertility, anti-cancer, anti-oxidant and 
effect on central nervous system.7, 8 
_________________________________ 
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Phyllanthus niruri  (awmifqD;jzL) has been used 
in Ayurvedic medicine against jaundice, 
hepatitis, kidney stones, anti-oxidant, anti-
bacterial, HIV, viral infection and liver 
disorders.9, 10 Tinospora crispa (qifwHk;rEG,f) 
is used for the treatment of flatulence, 
indigestion and diarrhea, tonic, anti-
spasmodic, anti-inflammatory, anti-arthritic, 
anti-allergenic, and anti-diabetic.11 

The aim of the present study was to document 
the evidence of heavy metals contamination 
in some medicinal plants. Therefore,    
proper scientific knowledge was required to 
investigate and explore the exact standar-
dization of such medicinally important 
plants. 
 

MATERIALS AND METHODS 
 

Reagents and chemicals 

Analytical grade reagents (Merck) of 
cadmium (Cd), chromium (Cr), copper (Cu), 
iron (Fe), lead (Pb) and zinc (Zn) standard 
for reference materials, 70% nitric acid 
(HNO3), 69% hydrochloric acid (HCl), air 
acetylene gas and de-ionized double 
distilled water (DDW) were used. 

Instruments and apparatus (glassware) 

Atomic Absorption Spectrophotometer (AAS), 
AA 6650 with auto sampler for flame ASC 
6100, Shimadzu, Japan, muffle furnace  
(LEF 1035), oven, soil pH meter, analytical 
balance, vortex mixture, heating magnetic 
stirrer, volumetric flask, measuring cylinder, 
beaker, pipette, crucible and desiccators 
were used. 

Calibration of equipment 

For the elements under investigation, 
following sensitivity and detection limits were 
established, respectively, for the used AAS 
apparatus. Cd 0.1 ppm, 0.2 ppm, 0.4 ppm, and 
0.8 ppm, Cr 0.5 ppm, 1 ppm, 2 ppm and         
4 ppm, Cu 0.5 ppm, 1 ppm, 2 ppm and 5 ppm, 
Fe 0.5 ppm, 1 ppm and 2 ppm, Pb 1 ppm,       
2 ppm, 5 ppm and 10 ppm, Zn 0.2 ppm,       
0.4 ppm, 0.8 ppm and 1.6 ppm.  

Plant authenticity  

These plants were identified and confirmed 
for their specific botanical names by 
competent taxonomists from Department of 
Botany, University of Mandalay. 
 
 
 
 
 
 
 
 
 

 
 
 
 

Azadirachia indica (TM) 
(wrm) 

 
 
 
      
 
   
 
 
 
 
 
 

Phyllanthus niruri (TZP) 
(awmifqD;jzL) 

 
 
 
 
 
 
 
 
 
 
 
 

Tinospora crispa (STM) 
(qifwHk;rEG,f) 

 
Sample collection  

Azadirachta indica, Phyllanthus niruri and 
Tinospora crispa were collected from 
Mandalay (Mdy), Pyin Oo Lwin (POL) and 
Shwe Bo (SB) cities. Soil samples were 
collected from about 8-10 cm depth of each 
respective plants. Both plant and soil 
samples were placed in sampling bags. 
Water samples were collected at depth of  
20 cm from the water surface directly into 
one-liter polyethylene bottle.  
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Plant samples analysis 
The plant samples were thoroughly washed 
with tap water and rinsed with distilled 
water to remove dust and other particles. 
The cleaned plant samples were dried  
in shade at room temperature. The dried 
samples were crushed, powdered and 
homogenized, using mortar and pestle. 
Then, they were dried in oven at 60°C to 
constant weight and ground to powder for 
analysis of heavy metals.  

Digestion of plant samples 

Specified weight (2.5 g) of crushed and 
powder portion from each plant of 
Azadirachta indica, Phyllanthus niruri and 
Tinospora crispa was taken into crucible for 
heating in oven at 110°C for 2 hours to 
remove moisture. Then, they were placed in 
furnace. The furnace temperature was 
gradually increased from room temperature 
to 550°C within 30 minutes. These samples 
were ashed for about 4 hours until white or 
grey ash residue was obtained. The contents 
of crucible were cooled in desiccators      
and weighed. Then, 5 ml of 6M HNO3    
were added to ash samples of each plant     
to dissolve and digest the contents.          
The solution was filtered by Whatmann    
no. 70 mm filter papers, transferred to       
50 ml volumetric flasks and diluted with 
DDW.12  

Digestion of soil samples 

Soil samples were dried in an oven at 110°C 
for 2 hours until they were brittle and crisp. 
One gram of dried soil sample was placed 
separately in 250 ml pyrex beaker and then 
digested with 12 ml of HNO3-HCl mixture 
(1:3 v/v) to near dryness in an oven at 
110°C for 3 hours and cooled. And then,  
20 ml of 2% HNO3 were added into these 
beakers on a hot plate to boil for 10 minutes 
and cooled. The digested samples were 
filtered into 100 ml volumetric flask using 
Whatmann no. 70 mm filter paper and 
diluted to the mark with DDW.13 A blank 
control was carried out in the same way. 
Samples were conducted in triplicates.6 

Analysis of water and soil samples 
Physico-chemical properties like conductivity, 
total dissolved solids (TDS) and salinity of 
the samples were measured using Pocket 
ProTM Tester, HACH, China. pH was also 
recorded using Waterproof Handheld 
(H160), HACH, China, portable pH meter. 
Prior to estimation of soil pH, the 
instrument was calibrated with buffer 
solutions of pH 4, 7 and 10. Twenty grams 
of air-dried soil were mixed with 20 ml 
DDW to make 1:1 slurry. The slurry was 
agitated thoroughly for 30 minutes to 
stabilize the pH and then electrode was 
immersed to take the reading. Ten grams of 
air-dried soil were mixed with 50 ml DDW 
to make 1:5 slurry. Then, filtrates of soil-
water slurry were used for analysis of 
conductivity (EC), total dissolve solids 
(TDS) and salinity.14  
 
Table 1. Instrumental condition for analysis  

Metal Wavelength 
(nm) 

Slit width 
(nm) Current Lighting 

mode 
Technique 

(Flame) 
Cd 228.8 0.5 8 mA BGC-D2 Air/C2H2 
Cr 357.9 0.5 10 mA BGC-D2 Air/C2H2 
Cu 324.8 0.5 6 mA BGC-D2 Air/C2H2 
Fe 248.3 0.2 12 mA BGC-D2 Air/C2H2 
Pb 283.3 0.5 10 mA BGC-D2 Air/C2H2 
Zn 213.3 0.5 8 mA BGC-D2 Air/C2H2 
BGC-D2=Background Correction Deuterium Lamp 
Cd=Cadmium, Cr=Chromium, Cu=Copper, Fe=Iron, Pb=Lead, 
Zn=Zinc 
Phytochemical test for types of compounds 

Phytochemical compounds present in 
Azadirachta indica, Phyllanthus niruri and 
Tinospora crispa were tested according to 
phytochemical methods.15 

Statistical analysis 

Data were analyzed by using Microsoft 
Excel v. 2007. Results were presented as 
mean±SE. 
 

RESULTS AND DISCUSSION 
 

Cadmium 
In studied soil and plants samples, ‘Cd’ was 
not detected in three different places. 
Cadmium causes both acute and chronic 
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poisoning, adverse effect on kidney, liver, 
vascular and immune system.16 

Chromium 

In studied soil samples, ‘Cr’ concentrations 
were ranged between 14.20±0.29 ppm and 
20.97±0.31 ppm. These values were lower 
than the maximum permissible limit (MPL) 
of 100 ppm. In studied plants, ‘Cr’ was 
detected in Azadirachta indica and 
Phyllanthus niruri 3.77±0.34 ppm and 
3.83±0.08 ppm, respectively. These values 
were little more than MPL, 2 ppm, may be 
due to slightly basic soil. Eclipta alba from 
Department of Medical Research (Upper 

Myanmar) contained ‘Cr’ 8.1±0.64 ppm.17  

The uptake of chromium by plants may be 
due to the fact that chromium (III) 
effectively combines with O2- and OH- 

ligands at neutral or slightly basic pH to 
form low solubility oxides and hydroxides, 
whereas chromium (VI) forms highly mobile 
anionic oxides whose mobility increase with 
the increase in pH.18 Chromium plays an 
important role in synthesis of fatty acids and 
cholesterols, metabolism of carbohydrates, 
proteins, lipids and it also facilitates the 
action of insulin. Chronic exposure to 
chromium may result in liver, kidney and 
lungs damage.16, 19 

Table  2.  Levels of heavy metals (ppm) in plant samples from different places  

Metal 
Azadirachta indica Phyllanthus niruri Tinospora crispa Ref: value 

(WHO, 
2005)20 (ppm) Mdy POL SB Mdy POL SB Mdy POL SB 

Cd ND ND ND ND 0.02±0.01 ND 0.25±0.02 0.25±0.01 0.30±0.00 0.3  
Cr 1.85±0.01 2.89±0.02 3.77±0.34 3.83±0.08 1.88±0.13 2.70±0.08 1.70±0.04 1.75±0.04 1.2±0.04 2  
Cu 2.53±0.12 3.59±0.41 3.35±0.05 7.28±0.18 6.28±0.21 5.09±0.16 3.69±0.12 5.85±0.19 3.55±0.12 20  
Fe 60.33±0.71 62.02±0.85 82.03±0.99 87.06±1.02 177.2±1.87 171.95±1.89 52.03±0.77 22.22±0.45 46.60±0.17 20  
Pb 3.67±0.29 3.23±0.23 2.8±0.25 4.41±0.28 1.99±0.24 4.78±0.19 4.59±0.19 3.45±0.08 5.31±0.24 10  
Zn 14.32±0.24 42.32±0.53 10.24±0.18 23.06±0.37 49.00±0.96 30.77±0.44 11.71±0.22 20.06±0.38 27.90±0.52 50  
Cd=Cadmium, Cr=Chromium, Cu=Copper, Fe=Iron, Pb=Lead, Zn=Zinc, Mdy=Mandalay, POL=Pyin Oo Lwin, SB=Shwe Bo 
 
Table 3.  Levels  of  heavy metals (ppm)  in  soil 

samples from different places 

Cd=Cadmium, Cr=Chromium, Cu=Copper, Fe=Iron, Pb=Lead, 
Zn=Zinc, Mdy=Mandalay, POL=Pyin Oo Lwin, SB=Shwe Bo 

Copper 
‘Cu’ was not detected in three different places 
of soil samples. ‘Cu’ concentrations in plants 
were ranged between 2.53±0.12 ppm in 
Azadirachta indica  and 7.28±0.18 ppm in 
Phyllanthus niruri. These values were within 
the MPL, 100 ppm. Copper is one of essential 
micronutrient. High levels ‘Cu’ may cause 
hair and skin decoloration, dermatitis, 
irritation of the upper respiratory tract, 
metallic taste in the mouth and nausea. 
Copper   deficiency  results  in  anemia  and  

congenital inability to excrete copper 
resulting in Wilson’s disease.21, 22 

Iron  

In studied soil samples, ‘Fe’ concentrations 
were ranged from 2329.07±6.57 ppm to 
2479.14±4.66 ppm and found to be lower 
than  its  MPL  of  50000  ppm. The  content 
of  in  ‘Fe’   plant   samples   ranged   between  
22.22±0.45 ppm in Tinospora crispa to 
177.20±1.87    ppm    in    Phyllanthus   niruri 
both from POL (Table 2 & 3). These values 
exceed MPL, 20 ppm. High amount of Fe in 
plants may also be due to the foliar absorption 
from the surroundings air.22 And also due to 
the dam water drained from the hilly areas 
which have also been exposed to mining 
work. In mining sites dust laden metals spread 
on every surface in the area   due to blasting 
of the rocks during mining with concentration 
on soil, water and plants depending on 
distance from the mine and the form in   
which it is transported.24 The increasing the 
quantity of dust around mining operations 

Metal Mdy POL SB 
Ref; value 

(FAO/WHO, 
2001).23 (ppm) 

Cd ND ND ND 3 
Cr 20.97±0.31 14.20± 0.29 15.09±0.33 100 
Cu ND ND ND 100 
Fe 2456.1±6.04 2479.1±4.67 2329.07±6.57 50000 
Pb ND ND 25.57±0.01 100 
Zn 46.14±0.59 49.31±0.67 47.78±0.55 300 
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degrades air quality the immediate area, has 
an adverse impact on vegetative life.  

All plants contain high amount of ‘Fe’ than 
permissible limit, 20 ppm.23 However, ‘Fe’ 
concentration in this study was comparable to 
that of a study from Egypt which reported the 
range of ‘Fe’ in selective medicinal herbs as 
between 261 and 1239 ppm.21 ‘Iron’ is the 
most abundant essential trace element of 
human body  tissues. It is necessary for the 
formation of haemoglobin and also plays an 
important role in oxygen and electron 
transport in human body. High level of iron 
causes tissue damage due to the formation of 
free radicals.16, 19, 25 

Lead 
In studied soil samples, ‘Pb’ was not 
detected in Madalay and Shwe Bo. But, 
Pyin Oo Lwin was detected 25.57±0.01 ppm 
and found to be lower than MPL, 100 ppm. 
In studied plants, ‘Pb’ was detected in all 
plants and ranged from 1.99±0.24 to 
5.31±0.24 ppm. These values were lower 
than MPL, 10 ppm. ‘Pb’ causes both acute 
and chronic poisoning, and also poses 
adverse effects on kidney, liver, vascular 
and immune system.16 

Zinc  
In studied soil samples, ‘Zn’ concentrations 
ranged from 46.14±0.59 ppm to 49.31±  
0.67 ppm and found to be lower than its 
MPL, 300 ppm. The concentrations of ‘Zn’ 
in plant samples ranged between 10.24 
±0.18 ppm in Azadirachta indica from SB 
and 49.00±0.96 ppm in Phyllanthus niruri 
from POL. These values were lower than 
MPL, 50 ppm. Zinc is the most abundant 
essential nutrient. Zinc deficiency in human 
mostly occurs in pregnancy and is chara-
cterized by growth failure, impaired par-
turition, neuropathy, decreased cyclic food 
intake, diarrhoea, dermatitis, hair loss, 
bleeding tendency, hypotension, seizers and 
hypothermi.19 
The measurement of pH shows the acidity 
and basicity or alkalinity. Most minerals and 
nutrients are more soluble or available in 

acidic than in neutral or slightly soluble in 
alkaline soils. Soil pH varied from slightly 
acid to neutral (5.5-6.0). This condition is 
favorable to nutrient uptake by plants.  
The type of soil controlled by pH value at 
6.0-8.2 will cause bacteria predominate.30, 31 

Thus, study soil samples are slightly alkaline.  
The measurement of electrical conductivity 
(EC) is for measure the current that gives    
a clear idea of soluble salt present in the 
soil. Conductivity depends upon the dilution 
of soil suspension.30 Conductivity will vary 
with water source: ground water, water 
drained from agricultural fields, municipal 
waste  water,  rainfall.32  Soil with EC below  
400 µS/cm are considered marginally or 
nonsaline, while soils above 800 µS/cm are 
considered severely saline.14 Thus, study 
soil samples are nonsaline and considered    
to be good.  

Salinity is a measure of the amount of salts 
in the water. Because dissolved ions 
increase salinity as well as conductivity, the 
two measures are related.32 Increasing soil 
solution salinity will decrease available 
water. This will have a negative effect on 
crop yield and may affect survival, if 
salinity levels are high enough. It is widely 
accepted that the salinity of soil water is 
equal to approximately three times the 
salinity of irrigation water, assuming 
relatively little leaching is occurring.33 If pH 
and TDS are taken into consideration, it is 
clear that high pH soil lacks in several ions, 
it may be due to lack of microbial activity in 
the soil.14  

Total dissolved solids are the concentration 
of a solution as the total weight of dissolved 
solid which expresses the degree of salinity 
in a medium. Soil salinization is the increase 
in the concentration of total dissolved salts 
in the soil and water; it leads to loss of 
habitat and reduction of biodiversity.34 Thus, 
study soil samples are nonsaline. 

Consumption of water with high con-
centrations of total dissolved solids has been 
reported to cause disorders of alimentary 
canal, respiratory system, nervous system, 



176 

coronary system besides, causing mis-
carriage and cancer.26 

In the present study, soil temperature ranged 
between 23.2-23.7°C. The temperature of 
soil  greatly affects  the physical,  biological  
and chemical processes occurring in soils, 
chemicals and biological rates are slow. 

Temperature plays a very important role in 
soil characteristics and seed germination.30 

In this study, all physico-chemical para-
meters including pH, conductivity, salinity, 
TDS, and temperature of the soil and  
water samples were considered to be good 
(Table 4 & 5). 
 

Table 4. Levels of some physical parameters for soil samples from different places 

Mdy=Mandalay, POL=Pyin Oo Lwin, SB=Shwe Bo 

Table 5. Levels of some physical parameters for water samples from different places  

Mdy=Mandalay, POL=Pyin Oo Lwin, SB=Shwe Bo 

 
Table  6.   Phytochemical  constituents  of  plant  

samples from different places  

Mdy=Mandalay, POL=Pyin Oo Lwin, SB=Shwe Bo 
(+)=Presence, (-)=Absence 
 
According to phytochemical test, allplants 
contained α amino acid, glycosides, phenols, 
protein, reducing sugar, saponins, steroids  
and triterpene (Table 6). Glycosides                   
show anti-cancer, anti-diabetic, anti-bacterial, 
purgative, and also used as treatment of    
skin diseases. Flavonoids and tannins are 

phenolic compounds, representing as primary 
anti-oxidant. Flavonoids has anti-allergic, 
anti-bacterial, anti-inflammatory, anti-cancer 
and anti-diabetic activities. Phenols show  
anti-oxidant, anti-cancer, anti-inflammatory, 
anti-bacterial activities. Tannins are good    
for   anti-oxidant, anti-diabetic, anti-microbial, 
anti-parasitic and anti-neoplastic. The 
presence of terpenoids acts as anti-bacterial, 
anti-inflammatory, anti-diabetic and anti-
neoplastic. Saponins show hypolipidemic 
hypocholesterolemic, anti-cancer, anti-micro-
bial, anti-diabetic and central nervous system 
activities. Steroid has specific and powerful 
action mainly on the cardiac muscle and 
promote nitrogen retention in osteoporosis 
and central nervous system activities.35-37 

Conclusion 
It was found from the present investigation 
that the amount of trace heavy metals are 
different in the same medicinal plant taken 
from different locations. Thus, it reiterates 
our belief that each medicinal plant should 

Sampling 
location 

Conductivity (S/cm) TDS (mg/l) Salinity (g/l) pH Temperature (°C) 
Mean±SE Range Mean±SE Range Mean±SE Range Mean±SE Range Mean±SE   Range 

Mdy  124.73±10.56 115.3-145.8 106.07±8.99 96.3-124 0.08±0.01 0.07-0.09 7.99±0.03 7.92-8.03 23.63±0.07 23.5-23.7 
POL 142.73±12.75 119.5-163.4 121.33±10.73 102-139 0.09±0.01 0.07-0.10 7.80±0.01 7.79-7.82 23.27±0.03 23.2-23.3 
SB 105.13± 4.08 97-109.7 89.5±3.51 82.5-92.7 0.07±0.03 0.06-0.07 7.16±0.03 7.10-7.19 23.4±0.06 23.3-23.5 

Sampling 
location 

Conductivity (S/cm) TDS (mg/l) Salinity (g/l) pH Temperature(°C) 
Mean±SE Range Mean±SE Range Mean±SE Range Mean±SE Range Mean±SE Range 

Mdy  355.00±15.64 367-400 318±2.08 314-321 0.01±0.00 0.01-0.01 8.44±0.02 8.39-8.46 23.83±0.03 23.8-23.9 
POL 195.33±2.19 191-198 165.67±1.86 162-168 0.12±0.003 0.11-0.12 7.27±0.01 7.25-7.28 23.47±0.03 23.4-23.5 
SB 154.33±10.85 144-176 130.67±9.18 121-149 0.09±0.003 0.09-0.1 6.88±0.06 6.76-6.98 23.87±0.03 24.2-24.4 
Reference 
  value 

(1000 S/cm) 
WHO26 

 
 

2000 (mg/l) 
WHO26 

 
 

Non Saline <1 
Slightly  Saline 1-3 

Moderately Saline 3-10 
Very Saline >1027, 28 

6 -9 
WHO, 200626, 29 

 
 

 

Sr. 
No. 

Phyto- 
chemical 

Azadirachta 
indica 

Phyllanthus 
niruri 

Tinospora 
crispa 

Mdy POL SB Mdy POL SB Mdy POL SB 
1. Alkaloids - - - - - - ++ ++ + 
2. α amino acid + + + + + + + + + 
3. Carbohydrate - - - + + + + + + 
4. Flavonoids - - - + + + - - - 
5. Glycosides + +++ ++ ++ +++ ++ + ++ + 
6. Phenols ++ +++ +++ ++ +++ +++ ++ + + 
7. Protein + + + + + + + + + 
8. Reducing  

  sugar 
+++ +++ + +++ +++ ++ + ++ + 

9. Saponins ++ ++ ++ + + + ++ ++ ++ 
10. Starch - - - - - - + + + 
11. Steroids + + + + + + + + + 
12. Tannins - - - + + + + + + 
13. Tri-terpene + + + + + + + + + 
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be checked for contaminant load before 
processing it for further pharmaceutical 
purposes or for local human consumption.  
These results obtained from current study 
are of particular importance by providing 
scientific data base which will be very 
helpful for pharmaceutical consumption and 
local practitioners using these herbs for 
different types of ailments. In conclusion, 
monitoring such medicinal plants for heavy 
metals is very useful as references for 
protecting the public from adverse and 
hazardous effects of heavy metals.  
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In recent years, the HER2/neu oncoprotein has emerged as an important 
cellular target for the development of a variety of new cancer therapies and 
HER2/neu testing has been recommended in breast cancer patients to assess 
the prognosis and suitability of therapeutic agents. The aim of this study was 
to perform, for the first time, serum HER2/neu level testing in breast cancer 
patients in Myanmar. The research study was carried out at the Medical 
Oncology Ward, Yangon General Hospital. A total of 61 newly diagnosed 
female breast cancer patients of ages between 29 to 78 years were included 
in this study. Serum HER2/neu level in these patients was analyzed by 
enzyme-linked immunosorbent assay (ELISA). Out of 61 patients, 3.3% 
(2/61) were found with In-situ (non-invasive) breast carcinoma and 96.7% 
(59/61) had the invasive (infiltrative) breast carcinoma. Among the patients 
with invasive (infiltrative) breast carcinoma, 40.7% (24/59) were found  
with metastatic lymph nodes. Serum HER2/neu was positive (more than         
15 ng/ml) in 4.9% (3/61) and negative (less than 15 ng/ml) in 95.1% 
(58/61). All three patients (3/3; 100%) with serum HER2/neu positive 
results suffered from invasive (infiltrative) breast carcinoma and two of 
these patients (2/3; 66.7%) had metastatic lymph nodes. This is the first 
study in Myanmar of serum HER2/neu detection in breast cancer patients. 
This study highlights the potential role of serum HER2/neu analysis in 
assessing the prognosis and suitability of targeted therapy in breast cancer 
patients in Myanmar. 

Key words: Breast cancer, Serum HER2/neu, Myanmar 
 

INTRODUCTION 

Breast cancer is the most common malig-
nancy in females and one of the leading 
causes of death from cancer in women,  
with more than 1 million cases occurring 
worldwide annually and 521000 deaths in 
2012.1 According to the cancer registry at 
Yangon General Hospital, breast cancer is 
the most common cancer among all cancer 
patients, with 913 cases in 2011 and 980 
cases in 2012. 

An important member of the oncogene 
family is the growth factor receptor known 
as the Human Epidermal Growth Factor 
Receptor-2 (HER2), which is also referred to 

as HER2/neu or c-erbB-2. It has been shown 
to be circulating in the serum or plasma of 
normal individuals and to be elevated in    
the circulation of patients with breast cancer. 
HER2/neu amplification is the primary 
mechanism of HER2/neu over expression 
and leads to increased dimerization and 
subsequent activation of the HER2/neu  
tyrosine kinase which, in turn, results in 
increased cellular replication. HER2/neu  
positivity is associated with a poor prognosis 
(higher rate of recurrence and mortality) and 
is usually associated with resistance to 
endocrinetherapies.2-4 
_____________________________________________________ 
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Over the last several years the HER2/neu 
oncoprotein has emerged as an important 
cellular target for the development of a 
variety of new cancer therapies. The method 
used to define the HER2/neu status is a 
major factor in determining who will 
receive these targeted therapies. The 
HER2/neu status can be determined by 
either using tissue tests or an ELISA that 
measures the circulating levels of serum 
HER2/neu.5, 6 

There have been numerous publications that 
show a strong correlation between serial 
changes in serum HER2/neu levels and the 
clinical course of patient’s metastatic breast 
cancer, regardless of their treatment 
regimen. The majority of these reports have 
shown that serum HER2/neu levels parallel 
the clinical course of disease, with 
increasing levels being associated with 
progressive disease and decreasing levels 
being associated with response to 
conventional therapy.  

It is also interesting to note that several 
recent publications have suggested that the 
degree of decrease in serum HER2/neu after 
Herceptin-based therapy may be strongly 
associated with a favorable patient outcome 
as measured by progression-free survival. 
Some studies further suggest that the      
serum HER2 level and its change may serve 
as a biomarker to reflect patients' response 
to therapy.7-9  

More than 10 years after the first serum  
HER2 test was approved by the FDA, 
serum HER2 testing has yet to be widely 
used in clinical practice by means of 
monitoring the response to metastatic breast 
cancer therapy, identify the patients with an 
elevated serum HER2/neu but a negative 
HER2/neu tissue test, predict therapeutic 
response and clinical course of metastatic 
breast cancer.9-11 Despite this emerging 
knowledge, there is no facility to detect the 
serum HER2/neu in Myanmar. The aim of 
this study was to perform, for the first time, 
serum HER2/neu level testing in breast 
cancer patients in Myanmar. 

MATERIALS AND METHODS 
 

Study design was a cross-sectional, hospital- 
based descriptive study. The research study 
was carried out at the Medical Oncology 
Ward, Yangon General Hospital. A total of 
61 newly diagnosed female breast cancer 
patients of ages between 29 to 78 years were 
included in this study. Serum HER2/neu 
level in these patients was analyzed           
by enzymelinked immunosorbent assay 
(ELISA). This study was approved by the 
Ethics Review Committee at Department   
of Medical Research.  

Determination of serum HER2/neu level  
from each sample was quantified by a 
Human HER2/ELISA kit (SIGMA-
LDRICH, USA). Samples, standard and 
control, were assayed according to the 
instruction manual of HER2/ELISA kit    
and final results were read by ELISA   
reader at 450 nm. All samples were run      
in parallel with standards, control and 
results calculation of absorbance for each 
standard, controls and samples were 
calculated by using standard curve. The 
standard curve was plotted using Sigma Plot 
software, with standard concentration on   
X-axis and absorbance on Y-axis. The 
serum HER2/neu concentration cut-off  
point was 15 ng/ml (≥15 ng/ml=positive;  
<15 ng/ml=negative). Differences in clinico- 
pathologic factors for all patients were 
recorded and Fisher’s exact probability test 
and Student’s ‘t’ test were used for data 
analyses. 
 

RESULTS 
 

The histological types and serum HER2/neu 
status of 61 breast cancer patients are  
shown in Table 1. Out of 61 patients, 3.3% 
(2/61) were found with In-situ (non-
invasive) breast carcinoma and 96.7% 
(59/61) had the invasive (infiltrative) ductal 
breast carcinoma. Among the patients with 
invasive ductal breast carcinoma, 40.7% 
(24/59) were found with metastasis axillary 
lymph nodes (Table 2).  
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Table 1. Histological types of total breast cancer 
patients 

Histological types of 
breast cancer Number of patients % 

In-situ (non-invasive) 
  breast carcinoma 

2 3.3 

Invasive ductal breast 
  carcinoma 

59 96.7 

Total 61 100 

 

Table  2.  Metastatic axillary lymphnodes status 
of invasive ductal breast cancer patients 

Serum HER2/neu 
status 

Invasive ductal breast cancer 
Total Lymphnodes 

Positive Negative 
Positive 2 1 3 
Negative 22 34 56 
Total 24 35 59 

Serum HER2/neu was positive (≥15.0 
ng/ml) in 4.9% (3/61) and negative (<15.0 
ng/ml) in 95.1% (58/61) (Table 3).  
 
Table  3.  Serum HER2/neu status of total breast 

cancer in patients 

Serum HER2/neu status 
Cases 

Total 
In-situ  Invasive  

Positive 0 3 3 
Negative 2 56 58 
Total 2 59 61 

All three patients (3/3; 100%) with serum 
HER2/neu positive results suffered from 
invasive ductal breast carcinoma. Regarding 
the metastatic lymph nodes status, serum 
HER2/neu positive was found in two patients 
with metastatic lymph nodes (2/24; 8.3%) and 
one patient without metastatic lymph nodes 
(1/35; 2.8%). The serum HER2/neu levels     
in the two node-positive patients were        
340 ng/ml and 41 ng/ml, and 128 ng/ml in one 
node-negative patient. 
 

DISCUSSION 
 

The HER2/neu oncoprotein has emerged      
as an important cellular target for the  
development of a variety of new cancer 
therapies and HER2 testing has been recom-
mended in breast cancer patients to assess the 
prognosis and suitability of therapeutic 
agents.12, 13  In Myanmar, there have been 
very limited resources and facilities to 

perform HER2/neu in tissue test by 
Immunohistochemistry (IHC) and no labora-
tory for detection of serum HER2/neu level. 

An India study reported that 18.6% of breast 
cancer patients had elevated levels of 
circulating HER2/neu (c-erbB-2). And, they 
suggested that the serum HER2/neu level 
can be used as a potential tumor marker for 
breast cancer and that the ELISA procedure 
might serve as an excellent alternative to 
immunohistochemistry in the near future.   
In our study, 4.9% of breast cancer patients 
had elevated levels of serum HER2/neu.14 

One of the China studies analyzed the    
serum HER2 extra cellular domain ECD 
concentrations in breast cancer patients 
quantitatively by ELISA. They found that 
23.1% (9/39) triple-negative patients had 
serum concentrations of HER2 ECD at  
least 15 ng/ml, respectively. Tissue HER2    
status, number of metastatic sites, visceral 
metastasis, CA 15-3 and carcinoembryonic 
antigen (CEA) levels exhibited statistically 
significant correlations with the prevalence 
of elevated serum HER2 ECD level.        
The serum concentrations of HER2 ECD 
decreased after effective targeted therapy   
in tissue HER2-positive patients. The serum 
HER2 ECD level may reflect both histo-
logical HER2 status and tumor load. And, 
the dynamic changes of ECD concentrations 
are somewhat correlated with the efficacies 
of targeted treatment.15 

Thai researchers measured c-erbB-2 protein 
in sera of 20 normal women, 22 benign 
breast disease patients and 51 samples  
from primary breast cancer patients. Mean 
value of serum c-erbB-2 in non-malignant 
women was different from the value in the 
breast cancer group. And, they confirmed 
that in primary breast cancer patients, 
monitoring of  circulating  c-erbB-2  protein  
levels after operation are useful for 
detecting the recurrence and/or metastasis of 
the disease especially in ER positive breast 
cancer.16 

It was found that serum HER2/neu positivity 
was markedly high in patients with metastatic 
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lymph nodes (2/24; 8.3%) than patients 
without metastatic lymph nodes (1/35; 
2.8%), respectively.  Mean level of serum 
HER2/neu in patients with metastatic lymph 
nodes is 190.5 ng/ml and the level of serum 
HER2/neu without metastatic lymph nodes 
is 128 ng/ml. Tissue ER, PR, HER2 status 
could not be analyzed in almost all breast 
cancer patients because of limited facilities 
in Yangon General Hospital.  

Conclusion 
This project was to perform, for the first 
time, serum HER2/neu level testing in 
breast cancer patients in Myanmar. This 
study has demonstrated the feasibility of 
serum HER2/neu testing and its potential 
role in assessing the prognosis and 
suitability of targeted therapy in breast 
cancer patients in Myanmar.  Moreover, 
serum HER2/neu test should be used as a 
new tumor maker especially for the patients 
who cannot access their tissue IHC status 
(i.e., ER PR HER 2 status). In this study,    
it was successfully carried out serum 
HER2/neu analyses in breast cancer patients 
for the very first time in Myanmar and 
findings will contribute in differentiating the 
breast cancer patients into two groups; who 
can and cannot receive targeted therapy. 
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Spontaneous bacterial peritonitis (SBP) is bacterial infection of ascitic fluid, 
which is the most common, potentially fatal cause of deterioration in 
patients with advanced cirrhosis with ascites. Early diagnosis and prompt 
initiation of empirical antibiotic therapy has contributed to an improvement 
in the survival of these patients. Objectives of this study were to isolate and 
identify bacterial pathogens of SBP patients, and to determine antibiotics 
sensitivity pattern of the bacterial isolates. A cross-sectional hospital and 
laboratory-based descriptive study was done in total 44 cirrhotic patients 
with ascites from January to October 2015 in Liver Medical Ward, Yangon 
Speciality Hospital. Diagnosis of SBP was done by counting polymor-
phonuclear leucocytes (PMN) in ascitic fluid by Neubauer (Bright line) 
counting chamber and isolating bacteria by blood culture bottle method. 
Out of 44 cirrhotic patients with ascites, SBP was diagnosed in 24 cases  
(54.55%). Among 24 cases of SBP, 6(25%) were classical SBP, 16(66.67%) 
were culture-negative neutrocytic ascites (CNNA) and 2(8.33%) were 
monomicrobial nonneutrocytic bacterascites (MNB). Of 8 bacterial isolates 
(33.33%), 5(62.5%) were gram-negative bacteria and 3(37.5%) were gram-
positive bacteria. Among these isolates, 2(25%) were Escherichia coli, 
2(25%) were Pseudomonas species, 2(25%) were Staphylococcus haemolyticus, 
1(12.5%) was Staphylococcus aureus and 1(12.5%) was Acinetobacter 
baumannii. Isolated pathogenic bacteria were sensitive to amikacin (100%), 
imipenem (80%), meropenem (75%) and gentamicin (75%), but all of 
Enterobacteriaceae and Pseudomonas species were 100% resistant to 
ceftriaxone, cefotaxime, cefepime, and all of Enterobacteriaceae were 100% 
resistant to amoxicillin-clavulanic acid. This study provided the local pattern 
of causal organisms and their antibiotic susceptibility in SBP patients. 

Key wards: Spontaneous bacterial peritonitis, Cirrhosis, Ascitic fluid,                                                              
Blood culture bottle method, Antibiotics susceptibility 

 
 INTRODUCTION 

 
The most common infection in cirrhosis is 
spontaneous bacterial peritonitis (SBP). It is 
called spontaneous because it occurs in  
the absence of a contagious source of 
infection such as intestinal perforation, intra-
abdominal abscess and in the absence of an 
intra-abdominal inflammatory focus such as 
abscess, acute pancreatitis and chole-
cystitis.1 SBP is blood-borne infection and 
90% of infection is mono-microbial. Bacteria 

of gut origin are the most commonly isolated 
causative organisms. Therefore, migration of 
enteric bacteria across the intestinal mucosa 
to extraintestinal sites and the systemic 
circulation (bacterial translocation) has been 
implicated in its pathogenesis.1 Predisposing 
factors for the development of SBP are the 
severity of liver disease, ascitic fluid total 
protein level <1 g/dl, ascitic fluid C3 level 
____________________________________ 
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<13 mg/dl, gastrointestinal bleeding, urinary 
tract infection, intestinal bacterial over-
growth, urinary bladder and intravascular 
catheterrization, and previous SBP epi- 
sodes.2 Prevalence of SBP in cirrhotic 
patients varies in different parts of the 
world. In India, it ranges from 9.3%-
34.92%,3 in other Asian countries from 
22%-58%4 and in the Western countries 
from 7.7%-35.4%.5 

Diagnostic criteria of SBP based on the 
results of polymorphonuclear leucocytes 
(PMN) count and culture of the ascitic fluid; 
classical SBP, culture-negative neutrocytic 
ascites (CNNA) and mono-microbial non-
neutrocytic bacterascites (MNB) have been 
classified. Classical SBP is defined as a 
positive culture showing a single type of 
bacteria and absolute PMN leucocytes count 
of >250/mm3 in ascitic fluid.6 MNB is 
defined as positive culture results but PMN 
count of <250/mm3 in the ascitic fluid, 
which generally represents a transitory 
spontaneous colonization of the ascitic  
fluid. It was seen in United States with  
a prevalence of 2-3% in out-patients and in 
up to 11% in hospitalized patients.7 

CNNA is defined as negative ascitic fluid 
culture with PMN count of >250/mm.3 
CNNA is considered to represent the 
expected 20% fail rate of culture to isolate 
the microorganism and it requires antibiotic 
treatment as classical SBP.8 The clinical 
diagnosis of SBP is neither sensitive nor 
specific. The most frequent symptoms asso-
ciated with SBP are abdominal pain and/ 
or tenderness, fever or new development of 
encephalopathy. Almost 13% of patients 
have no signs of infection.9  

To get ascitic fluid, abdominal paracentesis 
must be performed. In blood culture bottle 
method, the blood culture bottles which 
contained soybean-casein digest broth  
with sodium polyanethol sulfonate (SPS) 
are used to inoculate ascitic fluid. Being an 
opsonin inhibitor, SPS prevented further 
complement mediated and phagocyte 
mediated killing of bacteria, making them 
available in a large number of detectable 

culture growth.10 Antibiotics should be 
started empirically in all patients with 
ascites showing PMN count >250/mm.3 
Administration of a third-generation cepha-
losporin such as cefotaxime intravenously 
within 5 to 7 days is usually effective.  
Amoxycillin-clavulanic acid is also effective 
as cefotaxime.1 

Since its first description in the 1970s, when 
the mortality rate exceeded 80%, a signi-
ficant and substantial improvement in the 
prognosis of SBP has been noted. In more 
recent prospective studies, the mortality  
rate was reported to be around 20%. The 
widespread use of diagnostic paracentesis, 
as well as the prompt initiation of empiric 
antibiotic therapy, based on the results  
of ascitic PMN count, has contributed  
to an improvement in the survival of  
these patients.11 This study is important as  
it indicated bacteriological profile and 
antibiotics susceptibility patterns of patients 
with SBP thus providing better ways of 
management of these patients. This study also 
detected the change in the causal organisms 
and antibiotics resistance pattern, so helped 
the clinician in the choice of antibiotics and 
noticed the antibiotics resistance pattern. 
 

MATERIALS AND METHODS 
 

A cross-sectional hospital- and laboratory-
based descriptive study was done in total  
44 patients with cirrhosis and ascites from 
January to October 2015 admitted to Liver 
Medical Ward, Yangon Speciality Hospital. 

Collection of specimens 

On admission day, before giving proper 
antibiotic treatment, diagnostic paracentesis 
were performed in patients with suspected 
SBP who gave informed consent (excluding 
patients with secondary peritonitis such as 
appendicitis, bowel perforation). Fifteen 
milliliters of ascitic fluid were collected under 
strict aseptic condition. Five milliliters of 
ascitic fluid were added to the sterile 
universal container for leucocyte counting. 
For blood culture bottle method, 10 ml       
of ascitic fluid were injected into the  
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blood culture bottle containing 50 ml of 
tryptic  soy  broth  with  sodium polyanethol 
sulfonate and sodium hydrogen phosphate 
(Na2HPO4).  

Counting ascitic fluid leucocytes (PMN) 
In performing total white cell count in 
uncentrifuged specimen, Neubauer (Bright 
line) counting chamber (Fig. 1) was used. 
Ascitic fluid (0.05 ml) was diluted with  
0.95 ml of Turk solution and then the 
solution was mixed with pipette. One drop 
of diluted fluid was placed between the 
cover slip and counting chamber (Fig. 2), 
and the cells were counted by using the x40 
objective of ordinary light microscope. The 
cells were counted in 4 mm2 using squares 
1, 3, 7 and 9. Cell counts were calculated as 
follows:12 

Number of  leucocytes 
per cubic millimetre 

=Leukocytes counted x 10 x 20 
 4 

Fig. 1.  Using the improved  Neubauer  ruled
chamber  

Fig. 2. Filling the counting chamber  

Isolation of organisms 

Bood culture bottles were incubated aero-
bically at 37ºC for 7 days and inspected 
daily for signs of bacterial growth (Fig. 3).  
As soon as the bacterial growth was visible, 

subcultures were performed onto the blood 
agar plate, chocolate agar plate and 
MacConkey agar plate and then incubated in 
5-10% carbon dioxide at 37ºC for an 
overnight. If there were no signs of bacterial 
growth after 7 days, blind sub-culture was 
done. 
 

 
             A=Growth of bacteria    B=No bacteria growth  
                 (Turbidity of broth)         (Clear broth) 

Fig. 3. Bacterial growth  in  blood culture  bottle  
seen as turbidity of culture broth by 
comparing with clear broth 

Identification of organisms 
If the isolated organisms were gram-
negative bacilli, they were subjected to  
a series of biochemical tests. Detailed 
identifications were done according to 
Cowan and Steel’s Manual for the 
Identification of Medical Bacteria (2004).13 
If the isolated organisms were gram- 
positive cocci, catalase and coagulase tests 
were done and subcultured onto the 
selective media according to their genus and 
species. 

Antimicrobial susceptibility test 
Isolates from the culture were tested for 
antimicrobial susceptibility by using the 
disc diffusion method of modified Kirby-
Bauer (Fig. 4). The sizes of the zones of 
inhibition were interpreted according to 
Clinical and Laboratory Standard Institute 
Guidelines (CLSI).14 According to type of 
bacteria isolated, ceftazidime, ceftriaxone, 
cefotaxime, cefepime, levofloxacin, norflo-
xacin, azithromycin, erythromycin, doxy-

BA
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cycline, clindamycin, oxacillin, linezolid, 
amikacin, gentamicin, meropenem, imipenem, 
trimethoprim-sulfamethoxazole, amoxicillin-
clavulanic acid, ampicillin-sulbactam, cefo-
perazone-sulbactam and piperacillin-tazo- 
bactam antibiotic discs were used in this 
study.14 

 

 

Fig. 4.  Antimicrobial    sensitivity     pattern    of 
Escherichia   coli   by   modified    Kirby 
Bauer  Method 

Data analysis 

Excel and Statistical Package for Social 
Science (SPSS) version 22.0 was used for 
data processing and data analysis. 

RESULTS 

The highest incidence of age group of  
SBP was between 51-60 years (45.83%), 
followed by 31-40 years (20.83%),  
61-70 years (20.83%) and 41-50 years 
(12.5%), respectively. The mean age of  
SBP was 51.79 years. The youngest was  
32 years old male and the eldest was  
65 years old male. Out of 44 patients with 
cirrhosis and ascites, SBP was found in  
24 cases (54.55%). Among 24 cases of SBP, 
17(70.83%) were males and 7(29.17%) 
were females.  

Classical SBP was found in 6 cases (25%), 
CNNA was 16(66.67%) and MNB was 
2(8.33%). The common clinical manifesta-
tions of SBP were fever (58.33%), abdo-
minal pain (or) tenderness (45.83%), chill 
(4.17%) and jaundice (4.17%). Surprisingly, 
it was found that asymptomatic cases  
were 29.17%. Gram-negative bacteria were 
the main etiological agents (n=5, 62.5%) 

isolated from ascitic fluid samples and 
gram-positive bacteria were 37.5% (n=3). 
Among gram-negative bacteria, Escherichia 
coli (2/5) (25%), Pseudomonas species  
(2/5) (25%) and Acinetobacter baumannii 
(1/5) (12.5%) were isolated. Among  
gram-positive bacteria, Staphylococcus 
haemolyticus (2/3) (25%), and Staphy-
lococcus aureus (1/3) (12.5%) were isolated 
(Table 1). 

Table 1. Types of bacterial pathogens isolated 
from culture-positive SBP cases 

Microorganisms Number Percent 
Gram-negative   

Pseudomonas putida 
Pseudomonas aeruginosa 
Escherichia coli 
Acinetobacter baumannii 

1 12.5 
1 12.5 
2 25 
1 12.5 

Gram-positive      
Staphylococcus aureus 
Staphylococcus haemolyticus 

Total 

1 12.5 
2 25 
8 100 

SBP=Spontaneous bacterial peritonitis 
 
Both isolates of Escherichia coli were 
sensitive to amikacin, imipenem and 
meropenem, but one isolate (50%) was 
sensitive to gentamicin and piperacillin-
tazobactam. All these organisms were 100% 
resistant to ceftriaxone, cefotaxime, ceftazi-
dime, cefepime, levofloxacin,   norfloxacin,    
trimethoprim-sulfamethoxazole, amoxicillin-
clavulanic acid and ampicillin-sulbactam. 

Single isolate of Acinetobacter baumannii 
was 100% sensitive to ampicillin-sulbactam, 
piperacillin-tazobactam,   ceftazidime   imipe- 
nem,  meropenem, levofloxacin, norfloxacin 
trimethoprim-sulfamethoxazole, amikacin, 
and gentamicin. Two isolates (100%) of 
Pseudomonas species were sensitive to 
amikacin and gentamicin, but one isolate 
(50%) was sensitive to ceftazidime, imipe-
nem, meropenem, levofloxacin, norfloxacin 
and piperacillin-tazobactam.  

All isolates of Pseudomonas species were 
100% resistant to ceftriaxone, cefotaxime, 
cefepime, cefoperazone-sulbactam and 
trimethoprim-sulfamethoxazole. Among 3 
isolates of Staphylococcus species, all were 
sensitive to amikacin and linezolid, 2(66.67%) 
were sensitive to azithromycin, clindamycin, 
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meropenem, levofloxacin, trimethoprim-
sulfamethoxazole, gentamicin,  amoxycillin-
clavulanic acid, ampicillin-sulbactam, cefo-
perazone-sulbactam and piperacillin-tazo-
bactam, and 1 isolate (33.33%) was sensi-
tive to oxacillin and norfloxacin. 

DISCUSSION 

In this study, the majority of the SBP 
patients (45.83%) were between the ages of 
51 to 60 years. The mean age of SBP was 
51.79 years. This study was consistent with 
the finding of India study in which SBP was 
more common in fifth and sixth decades  
and the mean age was 54.44(±11) years.15 
In this study, SBP was diagnosed mostly at 
the age of 51 to 60 years because most 
common causes of cirrhosis in SBP patients 
were chronic alcohol drinking, chronic 
hepatitis B, hepatitis C infection and 
sometimes combination of all, which are 
slowly progresssive injury to liver.  

In this study, among 24 SBP patients, male 
patients were 17 cases (70.83%) and female 
patients were 7 cases (29.17%). Male predo-
minance in this study was the higher 
frequency of alcoholic cirrhosis in the male 
patients. Similar to this study was the study 
of Pakistan in 2010 in which SBP was more 
common in men (65.38%) than women 
(34.62%).16  

The prevalence of SBP in this study was 
54.55% and this agrees with the study of 
Peshawar in 2003 in which prevalence of 
SBP in liver cirrhosis was 51%.17 The 
prevalence of SBP in this study (54.55%) 
was higher than those in Yangon General 
Hospital (21.6%) in 1995 and Defense 
Service Academy (36.6%) in 2014.18, 19  

Varies in prevalence of SBP in many studies 
depend on the prevalence of infectious 
disease in the study area. Poor hygienic 
conditions, under-nourishment and poverty 
in cirrhosis patients are also factors  
for susceptibility to bacterial infection. 
Moreover, the emergence of antibiotic 
resistant bacteria has been increasing in SBP 
cases owing to the misuse and overuse of 

broad spectrum antibiotics in general 
clinical practice. 

In this study, 6 cases (25%) were classical 
SBP, 16(66.67%) were CNNA and 
2(8.33%) were MNB. It was similar to a 
study in which classical SBP was 18.2%, 
CNNA was 63.6% and MNB was 18.2%.19 
Contrast to this study was the Nigeria study 
in which classical SBP was present in 
66.7% (14/21), CNNA was in 33.3% (7/21) 
and MNB was 26% (8/31).20 The difference 
in frequency of variant of SBP could be 
attributed to host factors like immune and 
general health status, causative organisms 
and small number of patients in this study.  

In present study, common clinical manifes-
tations of SBP were fever (58.33%), abdo-
minal pain (or) tenderness (45.83%) and 
asymptomatic (29.17%). These findings 
were similar to a study in Myanmar in 
which fever was 72.2%, jaundice 72.7%, 
abdominal pain 69.7%, gastrointestinal 
haemorrhage 57.6%, hepatic encephalo-
pathy 21.2%, hypotension 27.3% and chills 
18.2%. Three out of 33 SBP cases (9%) 
were asymptomatic.19 

Unlike other studies, there were no clinical 
features of hepatic encephalopathy, upper 
GI bleeding, and hypotension in this study 
because diagnostic paracentesis were not 
performed in the ill patients such as hepatic 
encephalopathy, upper GI bleeding, and 
hypotension. In the present study, gram-
negative bacteria were the main etiological 
agents (5/8, 62.5%) and gram-positive 
bacteria were 3/8, 37.5%.  

Another study showed that 80% were gram-
negative bacilli and 20% were gram-
positive cocci in 10 isolated organisms.18 In 
this study, there were Escherichia coli was 
2(25%), Pseudomonas species was 2(25%) 
and Acinetobacter baumannii was 1(12.5%).  
A study in India showed that Escherichia 
coli was the commonest bacteria isolated, 
followed by Pseudomonas aeruginosa and 
Acinetobacter species.21 

In Pseudomonas species in this study,  
there were Pseudomonas aeruginosa and 
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Pseudomonas pudita, one isolate each in 
total 8 isolates. A study detected 1 isolate 
of Pseudomonas aeruginosa in total  
10 isolates and another study stated 1 isolate 
of Pseudomonas aeruginosa in total  
12 isolates.18, 19 There may be carriers 
among patients and personnel, infected 
patients and a variety of inanimate objects 
may also serve as reservoirs or vehicles for 
transmission of Pseudomonas aeruginosa.  

In this study, there were Staphylococcus 
haemolyticus (25%) and Staphylococcus 
aureus (12.5%). In Egypt, a study stated that 
gram-positive bacteria were found more 
frequently in SBP patients, particularly 
coagulase-negative staphylococcus ranked 
in third position as causal agents of SBP. 
Staphylococcus aureus, Staphylococcus 
haemolyticus, Staphylococcus epidermidis, 
Enterococcus species and Streptococcus 
viridians were also isolated.22 

In patients who have been treated with 
antibiotic quinolones prophylaxis, the 
incidence of gram-positive bacteria has 
increased. Staphylococcus aureus is being 
considered as an emergent agent causative 
of SBP.9 The difference in frequency of 
micro-organisms in the studies might be  
due to different number of patients from 
different geographic background, changing 
patterns of causal organisms in SBP cases 
and their response to the type of antibiotics 
frequently used for treatment of SBP.  

In this study, all isolates of Escherichia coli 
were sensitive to amikacin, imipenem  
and meropenem and, 50% of Escherichia 
coli were sensitive to gentamicin and 
piperacillin-tazobactam.  This finding was 
similar to that of a study of Iran in which 
Escherichia coli was most sensitive to 
imipenem, piperacillin-tazobactam, ami-
kacin, ceftizoxime, and gentamicin.23 

In this study, all isolates of Escherichia coli 
were 100% resistant to ceftriaxone, cefo-
taxime, ceftazidime, cefepime and amoxy-
cillin-clavulanic acid. But in a Korea  
study, Escherichia coli were susceptible      
to amoxicillin-clavulanate and to third- 

generation cephalosporins in 62.5% and 
89.5% of cases, respectively.24 Single 
isolate (50%) of Pseudomonas species   
were sensitive to imipenem, meropenem, 
levofloxacin, norfloxacinand piperacillin-
tazobactam. This finding was similar to   
that of a study at tertiary care hospital in 
India in which 60%-80% of Pseudomonas 
aeruginosa isolates were susceptible to 
different fluoroquinolones.25 But Pseudo-
monas aeruginosa was 100% susceptible to 
imipenem in one study.21 

In this study, all isolates of Acinetobacter 
baumannii were 100% sensitive to cefta-
zidime and amikacin, but 100% resistant to 
amoxycillin-clavulanic acid, ceftriaxone, 
cefotaxime and cefepime which was similar 
to a study in Iran.23 But this study was  
in contrast with another study in which 
Acinetobacter baumannii was 60% resis-
tant to ceftazidime and amikacin.25 In the 
present study, Staphylococcus aureus was 
fully sensitive to all antibiotics. This finding 
was similar to that of a study in India  
in which Staphylococcus aureus was 
susceptible to amoxicillin-clavulanic acid, 
ciprofloxacin, clindamycin and gentamicin.26 

In this study, all of ascitic fluid samples 
were taken from the hospital admission 
patients, so most of the isolated pathogens 
were resistant to commonly used antibiotics 
in hospital. Isolates from first time hospi-
talized SBP patients were sensitive to  
most antibiotics but repeatedly hospitalized  
SBP patients were found to be resistant      
to many antibiotics. It was noticed that  
there was relationship between antibiotics 
susceptibility pattern and number of 
hospitalization. 

Conclusion 

So this study provides that information 
about common causal organisms of spon-
taneous bacterial peritonitis at 500-bedded 
Yangon Speciality Hospital and their 
respective antibiotics susceptibility pattern. 
This information can provide guidelines for 
treatment of SBP patients and empirical 
antibiotics policy in these tertiary hospitals.  
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Breast carcinoma is the most common malignant tumor and the leading 
cause of carcinoma death in women. CD10 is called common acute 
lymphoblastic leukaemic antigen (CALLA). CD10 expression is seen in the 
stroma of breast, prostate and lymphoid cells. Stromal CD10 expression in 
breast cancer changes with neoadjuvant anthracycline-based chemotherapy 
and also associated with biological aggressiveness. It can be used as 
independent prognostic marker and in targeted therapy. Breast cancer is a 
hormone-dependent tumor. Two-third of all breast cancer are estrogen 
receptor positive. Aim is to determine CD10 and ER immunoexpression in 
invasive ductal carcinoma of breast (NST) and their association with 
histological grades. Fifty cases of histologically identified invasive ductal 
carcinoma of breast (NST) were included in this study. CD10 expression 
was detected in 64% and 36% showed no immunoexpression. Among  
32 cases of positive CD10 immunoreactivity, 22% were grade 2 and  
78% were grade 3 (p=0.01). In the 18 cases of negative CD10 cases,  
11% were grade 1, 61% were grade 2 and 28% were grade 3 (p=0.01).  
ER immunoexpression was detected in 34% and 66% showed no immuno-
expression. Among 17 cases of positive ER immunoreactivity, 70% were 
grade 2 and 30% were grade 3 (p=0.01). Among 33 cases of negative  
ER immunoreactivity, 6% were grade 1, 18% were grade 2 and 76% were  
grade 3 (p=0.01). It was found that the higher the histological grade, the 
stronger the CD10 expression and ER negativity. There was also a negative 
correlation between stromal CD10 expression and ER expression.  

Key words: Invasive ductal carcinoma of breast (NST), CD 10, Estrogen receptor (ER) 
 

INTRODUCTION 
 

Breast carcinoma is the most common mali-
gnanttumor and the leading cause of carci-
noma death in women, with more than 
1,000,000 cases occurring worldwide annu-
ally.1 Stroma plays a key role in modulating 
tumor invasion and metastasis. CD10 is  
a zinc dependent metalloproteinase and called 
common acute lymphoblastic leukaemic 
antigen (CALLA). CD10 expression is seen  
in the stroma of breast, prostate, lungs  
and colorectal carcinoma. CD10 is a cell 
membrane stain and gives brown to dark-
brown color. Stromal CD10 expression is 

associated with biological aggressiveness.2  

It can be used as independent marker and as 
target for the development of novel therapies.3 

Stromal CD10 expression in breast cancer is 
not static and changes with neo adjuvant 
anthracycline-based chemotherapy. A stable 
or decrease in CD 10 expression correlates 
with complete or partial clinical response.4 
Increases in CD10 activity in colorectal 
carcinomas, breast carcinomas, and malignant 
melanomas are associated with invasion  
and  metastasis.5  Breast  cancer  is a  typical 
____________________________________ 
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hormone dependent tumor. Both initiation 
and progression of breast cancer are pro-
foundly influenced by estrogen. Two-third of 
all breast cancer are estrogen receptor (ER) 
positive and it is a target for endocrine 
therapy. ER level in the tumor are used to 
predict the good prognosis and may benefit 
from anti-hormonal therapy.6 The non-
steroidal anti-estrogen tamoxifen is the 
endocrine treatment of choice in breast 
cancer.7  
CD10 positivity is associated with disease 
aggressiveness. Moreover, CD10 can be 
used as potential target of new cancer 
therapy. ER detection is useful in endocrine 
treatment. ER positive tumors response well 
to endocrine treatment. Thus, ER is a good 
prognostic maker. The study of CD10 will 
aid in the prognosis and disease monitoring 
of invasive breast carcinoma. This study 
aimed to highlight the role of CD10 and ER 
immunoexpression in invasive breast carci-
noma and their association with histological 
grades, and association between them. 

MATERIALS AND METHODS 

Study design 
This study was a cross-sectional, descrip-
tive, hospital- and laboratory-based study. 
Study period  
This study was carried out for about 1 year 
after the date of approval.  
Place of study 

This study was carried out at the  
Department of Pathology, North  Okkalapa 
General  and  Teaching Hospital for case 
collection; Department of Pathology, 
University of Medicine 2, Yangon for histo-
logical diagnosis; and Common Research 
Laboratory, University of Medicine 2, 
Yangon for immunohistochemical staining. 
Subjects selection 

Inclusion criteria 
All cases of histologically proven invasive 
ductal carcinoma of the breast (NST) were 
included in this study. 

Exclusion criteria 
 Cases which have been treated with 

hormonal or chemotherapy 
 Invasive  ductal  carcinoma (special type) 
 Invasive lobular carcinoma 
 Ductal carcinoma in situ 
 Lobular carcinoma in situ 
Sample size 
Minimal required sample is calculated by 
using following formula. 

                  N =4Z2p(1-p) 
                                  w2   
N=Minimum required sample 
Z=Standard normal deviate for alpha. 

(Alpha=0.05 ----- Z=1.96) 
p=Proportion of CD10 positive among breast 

cancer=0.88 

w=Total width of confidence interval=0.2 

Population size was 225 (previous year 
hospital data, NOGH), number of minimum 
required sample was 49 and a total of 50 
cases were needed for the study.9 

For H & E staining, haematoxyline and  
eosin were used to stain nucleus and 
cytoplasm, respectively. For immunohisto-
chemical staining, primary antibodies: CD10  
(Code No. 433261, Nichirei, Japan), estrogen 
receptor (Bio Genex, U.S.A) and antigen 
detection kit N-Histofine simple stain MAX 
PO (MULTI) universal immunoperoxidase 
polymer, anti-mouse and anti-rabbit were 
used. 
After the patients had been histologically 
diagnosed as invasive ductal carcinoma of 
breast (NST), they were explained about the 
objectives, procedures and benefits of this 
study. Then, written informed consent from 
the patient was obtained. The tissue samples 
(paraffin blocks) were sent to histopatho-
logy section of Department of Pathology, 
North Okkalapa General and Teaching 
Hospital (NOGH) for histological dia- 
gnosis and Common Research Laboratory, 
University of Medicine 2, for IHC staining. 
Histologic types, histologic grades of the 
selected cases were recorded in the pro-
forma. Modified Bloom and Richardson 
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grading system was used for histological 
grading. After that, the paraffin blocks of 
selected cases were sent to Common Research 
Laboratory, University of Medicine 2 for 
immunohistochemical staining. 

Interpretation of the immunohistochemical 
results 
Initially, the whole section was screened at 
low power to identify the areas of high 
positivity. This was followed by counting of 
positive cells at high power. CD10 immuno-
reactivity was evident as diffuse brown 
membrane staining and recorded as positive 
by the presence of more than 10% of 
stromal cells are stained with CD10.10  
ER immunoreactivity was evident as brown 
nuclei staining and scored as ER positive 
when at least 10% of cancer cell nuclei  
are immunoreactive regardless of staining 
reactivity.10 

Statistical analysis 
All the data from each patient were recorded 
in proforma and data analysis was 
conducted with statistical Package for 
Social Science Study (SPSS version 16.0). 
Simple descriptive analysis for each single 
variable was done. Categorical variables 
such as histological grades (grade 1, 2 and 3) 
were summarized as frequency tables.  
The relationship between CD10 and  
ER immunoreactivity and histological 
grades was tested using Chi-square test. 
Statistical analysis was done by using 
Statistical Package for Social Science Study 
(SPSS version 16.0). 

RESULTS 

Age distribution and histological grades  
of invasive ductal carcinoma of breast  
are shown in Table 1. In this study, total  
50 cases of breast cancer were included.  
The ages ranged from 20 to 79 years. The 
mean age was 51 years. The majority of 
cases (30 cases, 60%) were within the age 
of 40-9 years. Thirteen cases (26%) were 
between 60-79 years and only 7 cases (14%) 
were between 20-39 years. According to the 
Bloom and Richardson Grading System,  

30 cases (60%) out of 50 were grades 3 and 
18(36%) out of 50 were grade 2. Only  
2 cases (4%) out of 50 were grade 1. 

Table 1. Age distribution and histological grades  
of invasive ductal carcinoma of breast 

 Number of cases Percentage 
 Age (yrs)   

20-39  7 14 
40-59 30 60 
60-79 13 26 
Total 50 100 

Histological grade   
1  2 4 
2 18 36 
3 30 60 

  Total 50 100 

 
Figure 1 shows CD10 immunoexpression in 
invasive ductal carcinoma of breast. Among  
50 cases,   32(64%)  showed  positive  CD10  
immunoreactiviy while 18(36%) showed 
negative CD10 immunoreactivity. 
 
 
 
 
 
 
 

 
 

Fig.  1. CD10   immunoexpression   in   invasive 
           ductal carcinoma of breast  

 
 
 
 
 
 
 
 
 
 

Fig. 2. ER immunoexpression  in invasive ductal 
carcinoma of breast 

Figure 2 shows ER immunoexpression in 
invasive ductal carcinoma of breast. Among 
50 cases, 17(34%) showed positive ER 
immunoreactivity while 33(66%) showed 
negative ER immunoreactivity. 

CD10 positiveCD10 negative

36% 
(18/50) 64% 

(32/50)

ER positiveER negative

66%
(33/50)

34%
(17/50)
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Table  2. CD10 and estrogen  receptor  immuno- 
               expression   in   different    histological     

grades  of invasive ductal  carcinoma of   
breast 

Case Grade 1 Grade 2 Grade 3 Total 
CD10     

Positive 0 7 25 32 
Negative 2 11 5 18 
Total 2 18 30 50 

Estrogen receptor    
Positive 0 12 5 17 
Negative 2 6 25 33 
Total 2 18 30 50 

p=0.01 

Table 2 shows CD10 and estrogen receptor 
immunoexpression in different histological 
grades of invasive ductal carcinoma of  
breast. For CD10 immunoexpression, 2 cases  
out of 50 cases were grade 1 and both 
(100%) showed negative CD10 immuno-
reactivity. Eighteen cases were grade 2 and 
among them, 7(23.3%) showed positive 
CD10 immunoreactivity while 11(36.6%) 
showed negative CD10 immunoreactivity. 
Thirty cases were grade 3 and among them, 
25(83.3%) showed positive CD10 immuno-
reactivity while only 5(16.6%) showed 
negative CD10 immunoreactivity. 
For estrogen receptor, 2 cases out of 50 
were grade 1 and all (100%) showed nega-
tive ER immunoreactivity. Eighteen cases 
were grade 2 and among them, 12(66.6%) 
showed positive ER immunoreactivity while 
6(33.3%) showed negative ER immune-
reactivity. Thirty cases were grade 3 and 
among them, 5(16.6%)   showed positive 
ER immunoreactivity while 25(83.3%) 
showed negative ER immunoreacitivity.  
In this study, CD10 and estrogen receptor 
immunoexpression in different histological 
grades of invasive ductal carcinoma of 
breast was tested. Significant association 
was found (p=0.01). 
Table 3.  Association   of  CD10  with   estrogen  
              receptor immunoexpression in invasive  
             ductal carcinoma of breast 

 
 

CD10 (%) Total number 
(%) Positive  Negative 

Estrogen receptor   
Positive    6(35.2) 11(64.7) 17(34) 
Negative 26(78.7)   7(21.2) 33(66) 

p=0.02, x2=9.212 

Table 3 shows association of CD10 with 
estrogen receptor immunoexpression in 
invasive ductal carcinoma of breast. 
Seventeen cases out of 50 showed positive 
ER immunoreactivity in which only 
6(35.2%) showed positive CD10 immuno-
reactivity and 11(64.7%) showed negative 
CD10 immunoreactitvity. Moreover, 33 cases 
out of 50 gave negative ER immunoreaction 
in which 26(78.7%) showed positive CD10 
immunoreactivity while only 7(21.2%) 
showed negative CD10 immunoreactivity. 
Association of CD10 estrogen receptor 
immunoexpression in invasive ductal carci-
noma of breast were tested Chisquare test. 
Significant association was found (p=0.02). 
 

DISCUSSION 
 

Breast cancer is the most common 
malignant tumor and the leading cause of 
death in women, with more than 1,000,000 
cases occurring worldwide annually. Stroma 
plays a key role in modulating tumor 
invasion and metastasis. The present study 
evaluated the overall immunoexpresion of 
CD10 in the stroma of invasive ductal 
carcinoma of breast. CD10 gives brown to 
dark brown cell membrane staining. Normal 
myoepithelial cells lining the acinar and 
ductal structures in normal parenchyma 
adjacent to the tumor were used as positive 
internal control. 

CD10 staining could be observed in both 
stromal cells and extracellular matrix, since 
it is produced by specialized tumor stromal 
cells and once secreted, involved in 
extracellular matrix degradation.10 It was 
judged the expression of CD10 to be 
positive when more than 10% of stromal 
cells around the neoplastic epithelial cells 
were involved.10 In a recent study, stromal 
CD10 expression was introduced as 
negative when less than 10% of the stromal 
cells were immunoreactive with the marker.3 

In present study, CD10 expression was 
found in 32 cases (64%) and 18 cases (36%) 
showed no CD10 expression which is 
significant frequency in comparision to 
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others. In one study, CD10 expression was 
found in 81.6% of the cases. Also other 
study found stromal CD10 expression in 
79% of invasive carcinomas. In another 
study, stromal CD10 expression was 
detected in 80% of the cases.2, 3, 8 Similar 
results were found in the present study. 

Each individual tumor varies with respect to 
invasive and metastatic potential as well as 
growth rate. The ability of malignant tumor 
to invade adjacent tissues was the first step 
of metastasis. The result of this study 
showed a significant association between 
CD10 stromal expression and higher 
histological grade. In the present study, 
most patients (30/50, 60%) belonged to 
grade 3, while 18/50 (36%) belonged to 
grade  2  and 2/50 (4%) belonged  to grade1. 
CD10 positive cases were present in 25/30 
cases (83%) of grade 3 tumors but in  
another study of stromal CD10 expression, 
the majority of patients had grade 2 tumors.2 
In one study, 80% of cases showed CD10 
positive and those strongly positive were 
present in grade 3.3 This showed very 
similar trends with present study.  

According to one study, percentage posi-
tivity of CD10 staining increased from 29% 
to 59% in grade 1 to grade 3 (p=0.002).2 In 
present study, 25 cases of grade 3 (83.3%) 
were found CD10 positive and only 
5(16.6%) cases were found CD10 negative. 
A positive correlation was found between 
CD10 and tumor grade (p=0.01). This study 
pointed out CD10 increased from 0%, 
23.3% and 83.3% in grade 1, grade 2 to 
grade 3. The results showed very similar 
trends. 

One case in the study was invasive  
ductal carcinoma with extensive in situ 
components. Extensive in situ components 
was clearly highlighted by strong positivity 
of CD10 in myoepithelial cells. The same 
case also showed foci of strong stromal 
CD10 positivity and indicating invasion. 
CD10 can help as a useful marker in 
identifying invasion in problematic cases 
with in situ components.3, 11 

Breast cancer is a typical hormone depen-
dent tumor. Two-third of all breast cancer 
are ER-positive and it is a target for  
endocrine therapy. In the present study,  
ER immunoexpression is negative in 66% 
(33 cases) and positive in 34% (17 cases).  
A study in India found ER expression in 
15/50 (30%) of the cases and negative in 
35/50 (70%) of the cases.3 In this study,  
ER negative staining were 2 cases (100%),  
6 cases (33%) and 25 cases (83.3%) through 
grade 1 to grade 3 tumors and ER positivity 
in 12 cases (66.6%) and 5 cases (16.6%) 
through grade 2 and grade 3, respectively. 
High grade tumor is associated with  
ER negativity in this study (p=0.01). Most 
cases of ER negative immunoexpression  
in this study (25/30 cases, 83.3%) were 
grade 3 tumors, while other studies reported  
grade 2.2, 11 

Among 33 cases of ER negative breast 
cancer, 26 cases (78.7%) showed positive 
CD10 immunoreactivity and only 7 cases 
(21.2%) showed negative CD10 immuno-
reactivity. In present study, a statistically 
significant correlation was observed between 
CD 10 positivity and ER negativity (p=0.02). 
Among the 17 cases of ER positive breast 
cancer, 6 cases (35.2%) showed positive 
CD10 immunoreactivity and 11 cases 
(64.7%) showed negative CD10 immuno-
reactivity.  

In one study correlation between positive 
CD10 and ER negativity was also found  
(p=0.002).2 This study found a negative 
correlation between stromal CD10 expres-
sions on one hand and ER status on the 
others. The study about stromal marker in 
invasive breast cancer has not been carried 
out. The status of CD10 expression in 
invasive ductal carcinoma of breast and its 
association with hisitological grades and ER 
status were done in the present study. And 
this study found a good negative correlation 
between stromal CD10 expression and ER 
status in invasive ductal carcinoma of breast 
(no special type). To conclude, CD10 
expression correlated strongly with well-
established negative prognostic marker that 
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is ER negativity and higher tumor grade. 
Thus, immunoexpression of CD10 in 
invasive ductal carcinoma of breast can be 
used as an independent marker indicating 
poor prognosis and can be used as target for 
development of novel therapies.  

Conclusion 
CD10 immunoexpression was detected in 
64% and ER immunoexpression expression 
was detected in 34% of invasive ductal 
carcinoma of breast (NST). CD10 immuno-
expression is correlated with ER negativity 
and indicating poor prognostic. Thus, CD10 
can be used as an independent prognostic 
marker as well as combination with ER in 
invasive ductal carcinoma of breast. 
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The study was carried out to determine red cell deformability (RCD) and serum 
magnesium (Mg2+) level in normal pregnancy, in comparison with non-pregnant 
subjects and to find out relationship between these two parameters in different 
gestational ages of normal pregnancy. This cross-sectional study was carried out 
in non-pregnant women (n=25) and 1st, 2nd, 3rd trimesters of normal pregnant 
women (n=15, 30 and 30, respectively). The RCD was determined by whole 
blood filtration method and serum Mg2+ level by colourimetric test with 
Chlorophosphonazo III method. The RCD was expressed as the flow rate 
(ml/min) as well as red cell deformability index (RCDI). Flow rate and RCDI of 
non-pregnant women, 1st, 2nd and 3rd trimesters normal pregnant women were 
0.45±0.09, 0.35±0.07, 0.33±0.08, 0.23±0.06 ml/min and 0.18±0.03, 0.13±0.02, 
0.11±0.03, 0.08±0.02, respectively. The RCD of 1st, 2nd and 3rd trimester 
normal pregnant women was significantly lower than that of non-pregnant 
women (p<0.001). Serum Mg2+ levels of non-pregnant, 1st, 2nd and 3rd 
trimesters of normal pregnant women were 0.88±0.11, 0.74±0.11, 0.73±0.06 
and 0.67±0.14 mmol/l, respectively.  Serum Mg2+ levels were significantly 
lower in all 3 trimesters compared with non-pregnant women (p<0.001). 
Both RCD and serum Mg2+ level progressively decrease as the pregnancy 
approaches term.  There was a significant positive correlation between two 
parameters in 2nd trimester (r=0.42, n=30, p<0.05) and 3rd trimester of 
pregnant women (r=0.47, n=30, p<0.01). In the present study, 33% of 
normal pregnant women in 2nd trimester and 50% in 3rd trimester were Mg2+ 
deficient. It could be concluded that reduction in Mg2+ level might be related 
with reduction in RCD during normal pregnancy. 

Key words: Red cell deformability, Serum magnesium, Pregnancy 
 

INTRODUCTION 
 

Pregnancy is a unique state where the 
physiology of a woman is greatly altered to 
accommodate the newly developing organ-
the fetus.  The normal human pregnancy has 
a large impact on the wellbeing of a woman 
without any underling medical disorder.1 
Numerous physiological changes occur in 
pregnant women that affect blood rheology. 
Some significant features are: (a) the 
formation of a new uteroplacental vascular 
network with a large maternal fetal exchange 
surface area at the level of intervillous space 
where the blood flow depends basically on  
the haematocrits (Hct), cell aggregation and 

erythrocyte deformability, (b) changes in     
the plasma protein composition especially 
fibrinogen level which affects the blood 
flow and plasma flow.2 

Red cell deformability (RCD) is the 
important haemorrheologic parameter. Red 
blood cells with a diameter of ~8 µm can 
pass through capillaries that have a diameter 
of 3-4 µm, allowing oxygen uptake and 
release.3 This  ability  of  red  blood  cells to 
deform is essential for the microcirculation. 
In pregnancy, maintenance of an efficient 
___________________________________________ 
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placenta blood flow plays a vital role for 
normal fetal growth and development. Many 
studies have been carried out to investigate 
the changes in RCD in normal pregnancy.  

It was reported that the red cell deform-
ability index (RCDI) was elevated in normal 
pregnancy compared with the non-pregnant 
value.4, 5 In contrast, other studies showed 
that erythrocytes from normal pregnant 
women were significantly less filterable 
than those from non-pregnant women.6, 7 
With the growth of both maternal and fetal 
tissues during pregnancy, higher magnesium 
(Mg2+) intake is required throughout 
pregnancy. Studies from different regions 
reported a decline in Mg2+ levels during 
pregnancy. The frequency of Mg2+ deficiency 
in pregnancy has been variously reported to 
be between 4.6%8 and 48%.9 There is an 
oxidative stress of the maternal organism 
even in uncomplicated pregnancies, which 
could lead to a reduction of RCD towards 
the end of pregnancy.10 It was described the 
beneficial effect of Mg2+ on RCD in non-
preeclamptic pregnancies with normal RCD 
after intravenous Mg2+ administration. They 
suggested that Mg2+ as a calcium-antagonist 
is able to antagonize the effect of inflam-
matory response in normal pregnancy, 
resulting in an increase of RCD.11  

Therefore, the present study aimed to 
determine the serum Mg2+ level and RCD   
in different gestational ages of normal 
pregnancy and examine whether there is any 
relationship between these two parameters 
in different gestational ages of normal 
pregnancy. 

 
MATERIALS AND METHODS 

 
Study population 

A total of 75 normal pregnant women 
including 15 subjects in 1st trimester (<13th 
week), 30 subjects in 2nd trimester (13th-28th 
week), 30 subjects in 3rd trimester (>28th-
40th week) were recruited from Out-patient 
Department of Central Women’s Hospital, 
Yangon. Age matched apparently healthy 

non-pregnant women (n=25) residing in 
Kamayut Township were recruited. 

Determination of red cell deformability 
Red cell deformability was determined by 
simple filtration method as mentioned below. 
Under standard conditions, whole blood was 
allowed to pass through a membrane filter 
using a negative pressure of  20 cm water. The 
time for 1 ml of blood to flow was recorded  
by stop watch. From which, flow rate (FR) 
was calculated as the volume of the blood 
filtered per minute. In order to eliminate the 
influential effect of packed cell volume (PCV) 
on flow rate, red cell deformability index 
(RCDI) was expressed as FR (ml/min) 
multiplied by packed cell volume before 
filtration (PCVbf) in proportion.  
Red cell deformability index (RCDI)=FRx PCVbf

12 

Determination of serum magnesium level 
Five milliliters of blood were collected in 
plain tubes. Then, blood samples were cen-
trifuged at 3000 rpm for 15 minutes for 
separation of serum. The serum was kept in 
aliquots and then transported in ice packs to 
the Pathology Research Division of National 
Health Laboratory for determination of   
serum magnesium level and stored at -20ºC 
until analysis. The frozen patients’ samples 
were thawed at the room temperature           
for about 30 minutes. Serum Mg2+ level     
was determined by Colourimetric test with 
Chlorophosphonazo III.13 The Cobas C 111 
system automatically calculates the analyte 
concentration of each sample. 
Statistical analysis  
Data were analyzed by using the Statistical 
Package for Social Science (SPSS) software 
version 22. The results were expressed as 
mean±SD. Comparison of variables (serum 
Mg2+ level and red cell deformability) among 
non-pregnant and 1st, 2nd, 3rd trimesters of 
normal pregnant women was assessed by one         
way ANOVA and Post Hoc Bonferroni      
test. Pearson’s correlation coefficient was 
calculated to assess the relationship between 
the variables. In this study, p value <0.05 was 
regarded as significant.  
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RESULTS 
 

Baseline parameters of non-pregnant women 
and 1st, 2nd and 3rd trimesters of normal 
pregnant women are shown in Table 1.  
 
Table  1.    Baseline   parameters   of   the  study  

population 

Baseline 
parameters 
(Mean±SD) 

Non- 
pregnant 
women 
(n=25) 

Normal pregnant women 
Trimester (week) 

1st 
(<13th ) 
(n=15) 

2nd 
(13th-28th) 

(n=30) 

3rd 
(>28th-40th) 

(n=30) 
Age 
  (year) 

28.96 
±4.39 

26.93 
±5.16 

29.40 
±5.53 

29.30 
±5.30 

BMI 
  (kg/m2) 

21.97       
±2.23 

22.05 
±3.56 

23.98 
±3.99* 

26.55 
±4.23*** 

Gravida - 1±0 2±1 2±1 
Gestational  
  age at sampling  
  (weeks) 

- 9.64 
±1.91 

20.33 
±3.75 

33.70 
±3.52 

SBP 
  (mmHg) 

108.40 
±10.28 

106.00 
±9.26 

107.33 
±7.39 

107.00 
±9.15 

DBP 
  (mmHg) 

69.60 
±7.34 

65.33 
±10.60 

68.00 
±6.64 

69.00 
±7.12 

MAP 
  (mmHg) 

82.53 
±7.83 

74.53 
±4.50 

77.93 
±6.18 

79.53 
±5.77 

*indicates significant difference (p<0.05) 
***indicates significant difference (p<0.001) 
BMI=Body max index, SBP=Syotolic blood pressure, 
DBP=Diastolic blood pressure, MAP=Mean arterial      
pressure 

The mean flow rate, red cell deformability 
index and serum magnesium level among 
non-pregnant women, 1st, 2nd and 3rd tri-
mesters of normal pregnant women are 
shown in Table 2. 
 
Table  2.  Flow rate, red cell deformability index  

and  serum  magnesium   level  among  
non-pregnant  women,  1st,  2nd and 3rd 
trimesters of normal pregnant women 

Parameters 
(Mean±SD) 

Non-
pregnant 
women 
(n=25) 

Trimester (week) 
1st 

(<13th ) 
(n=15) 

2nd 
(13th-28th) 

(n=30) 

3rd 
(>28th-40th) 

(n=30) 
Flow rate        
  (ml/min) 

0.45±0.09 0.35±0.07 0.33±0.08 0.23±0.06 

RCDI 0.18±0.03 0.13±0.02 0.11±0.03 0.08±0.02 
Serum Mg2+    
  level (mmol/l) 

0.88±0.11 0.74±0.11 0.73±0.06 0.67±0.14 

RCDI=Red cell deformability index 
 
There was a significant decrease in flow rate 
and RCDI of 1st, 2nd and 3rd trimesters of 
normal pregnant women as compared to  
that of non-pregnant women (p<0.001).   

The flow rate and RCDI of 3rd trimester  
was  significantly  lower  than that of 1st and 
2nd  trimesters  of  normal  pregnant  women 
(p<0.001) (Fig. 1 & Fig. 2). 
 
 
 

 
 

 
 
 
  

 Solid line ( ) indicates mean of different groups. 
Fig. 1. Comparison of flow rate among non-

pregnant women, 1st, 2nd and 3rd tri-
mesters of normal pregnant women 

 

 

 
 

 
 

 

 Solid line ( ) indicates mean of different groups. 

Fig.  2.   Comparison   of   red   cell deformability 
indices among non-pregnant women, 
1st, 2nd and 3rd trimesters of normal 
pregnant women 

 
Serum Mg2+ levels of 1st, 2nd and 3rd 
trimesters of normal pregnant women were 
significantly lower than that of non-
pregnant women (p<0.001). There was no 
significant difference in serum Mg2+ levels 
between 1st and 2nd trimesters of normal 
pregnant women and between 1st and 3rd 
trimesters of normal pregnant women. But, 
the mean serum Mg2+ level was significantly 
lower in 3rd trimester than 2nd trimester of 
normal pregnancy (p<0.05) (Fig. 3). 

  A= Non-pergnant women (n=25) C=  2nd trimester (n=30) 
    B= 1st trimester (n=15) D= 3rd trimester (n=30) 

A= Non-pergnant women (n=25) C=  2nd trimester (n=30) 
B= 1st trimester (n=15) D= 3rd trimester (n=30) 
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Solid line ( ) indicates mean of different groups. 
Upper dash line: Upper limit of normal serum Mg2+   

level (1.05 mmol/l)  
Lower dash line: Lower limit of normal serum Mg2+ 

level (0.7 mmol/l) 

Fig. 3.  Comparison  of  serum  magnesium level   
among non-pregnant women, 1st, 2nd  and 
3rd trimesters of normal pregnant women  

In non-pregnant and 1st trimester of normal 
pregnant women, there was no significant 
correlation  between  red  cell  deformability 
index and serum Mg2+ level. There was a 
significant positive correlation between red 
cell deformability index and serum Mg2+ 
level in 2nd trimester (p<0.05) and 3rd 
trimester of normal pregnancy (p<0.01). 
Significant correlation between flow rate 
and serum Mg2+ level was found only in  
2nd trimester of normal pregnancy (p<0.05). 

 
DISCUSSION 

 
In the present study, RCDI of non-pregnant 
women (n=25) was 0.18±0.03 and that  
of normal pregnant women (n=75) was  
0.11 ±0.03. Flow rate of non-pregnant women 
(n=25) was 0.45±0.09 ml/min and that  
of normal pregnant women (n=75) was  
0.29 ±0.08 ml/min. One study reported that 
RCDI of non-pregnant and normal pregnant 
women were 0.24±0.05 and 0.10±0.02, 
respectively, and that the flow rates of non-
pregnant and normal pregnant women  
were 0.63±0.17 and 0.27±0.06 ml/min, 
respectively. It was found that RCDI and flow 
rate of normal pregnant women participated  
in the present study was comparable with 
those of previous Myanmar study.14 

In the present study, RCD of normal 
pregnant women was statistically lower than 
that of non-pregnant control and RCD 
reduced with the progression of pregnancy 
from 1st to 3rd trimester. Similar findings were 
reported by some studies in which   RCD of 
1st, 2nd and 3rd trimesters of normal pregnancy 
was significantly lower than that of the non-
pregnant women and red blood cells of 
pregnant women are found to be progressively 
less deformable as the pregnancy advanced.15, 

16 Red cell de-formability was determined by 
erythrocyte sedimentation rate method and 
osmotic haemolytic method in these previous 
studies.15, 16 Even though the methods used for 
RCD were different, the observed findings 
were similar to those of the present study.  
Some research explained reduced RCD of 
normal pregnancy from the view of oxi-
dative stress because oxidative stress was 
definitely present in normal pregnancy and 
the membrane of RBC itself was very 
sensitive to free radicals of various types. 
One of the limitations of the present study 
was that oxidative stress marker was not 
determined. According to a study,14 meta-
bolite of lipid peroxidation, malondial-
dehyde level (MDA) was significantly 
higher in normal pregnant women than non-
pregnant women and MDA level of 3rd 
trimester of normal pregnant women was 
significantly higher than that of 2nd 
trimester. Moreover, RCD decreased with 
increasing concentration of fibrinogen in 
vitro.17 Therefore, it could be stated that the 
increase in fibrinogen concentration in the 
surrounding media of the RBC increases the 
viscosity of the surrounding media resulting 
in prolongation of the filtration time 
(decreased RCD). It was well-known that 
the higher level of fibrinogen was observed 
in normal pregnant women.18, 19 Therefore, 
decreased RCD observed in the present 
study might probably be due to increased 
reactive oxygen species and/or increased 
fibrinogen during pregnancy. In the present 
study, among the normal pregnant women, 
40% (30 out of 75 subjects) had lower serum 
Mg2+ level than the normal value i.e.,  
0.7-1.05 mmol/l.20 Five out of 15 pregnant 

       A= Non-pergnant women (n=25) C=  2nd trimester (n=30) 
 B= 1st trimester (n=15) D= 3rd trimester (n=30) 
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women (33%) in 1st trimester, 10 out of  
30 pregnant women (33%) in 2nd trimester 
and 15 out of 30 pregnant women (50%) in 
3rd trimester were found to be Mg2+ deficient. 
But, there was normal serum Mg2+ level in 
all non-pregnant control except the only one 
subject. Serum Mg2+ level of normal pregnant 
women was significantly lower than that of 
non-pregnant control in this study. 

It was found that there was a significant 
decrease in serum Mg2+ level during normal 
pregnancy. There are many explanations 
behind this reduction. It was suggested that 
inadequate dietary intake of Mg2+ contributes 
greatly to the negative Mg2+ balance 
associated with pregnancy.21 One of the 
limitations of the present study is that dietary 
history was not taken. But, all normal 
pregnant women are recommended to take 
vitamin and mineral supplementation as 
antenatal care. Therefore, it could be assumed 
that the normal pregnant women included in 
this study had adequate dietary intake. 

Therefore, hypomagnesaemia during preg- 
nancy might probably be due to increased 
demand of nutrients particularly Mg2+ for the 
growing fetus and pregnant mother and 
physiological haemodilution effect during 2nd 
and 3rd trimesters. Increased renal excretion of 
magnesium as a result of an increase in 
glomerular filtration rate during pregnancy 
could be another contributing factor for 
hypomagnesaemia. In the present study,  
there was no correlation between red  
cell deformability index (RCDI) and serum  
Mg2+ level in 1st trimester of normal 
pregnancy. However, a significant positive 
correlation between RCDI and serum  
Mg2+ level was found in 2nd and 3rd trimesters 
of pregnant women. There is the limited 
evidence to compare these findings of the 
present study. 

The percentage of Mg2+ deficient in 2nd and 
3rd trimesters of normal pregnant women 
were 33% and 50%, respectively. When 
RCDI of Mg2+ deficient subjects in both 
trimesters were compared with that of the 
subjects who had normal Mg2+ level, it was 
also found that Mg2+ deficient subjects had 

significantly lower RCDI than Mg2+ 
sufficient subjects. It is well known that 
Mg2+ acts as a calcium channel antagonist. 
By competing with calcium for membrane 
binding sites and by stimulating calcium 
sequestration by endoplasmic reticulum, 
Mg2+ helps maintain a low intracellular free 
calcium concentration which is important  
in many cellular functions including 
deformation of RBC.20 Thus, it seems that 
Mg2+ deficiency in 2nd and 3rd trimesters of 
pregnancy might result in an intracellular 
calcium overload, reducing RCD. 
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A cross-sectional descriptive study aimed to determine the cardiopulmonary 
fitness and to find out the association (relationship) between maximal 
oxygen uptake and anthropometric parameters of adolescent students at 
Institute of Sports and Physical Education (ISPE), Yangon. A total of 98 
adolescent students (49 boys and 49 girls) with age ranged 14-16 years from 
ISPE, Yangon participated in this study. Cardiopulmonary fitness was 
determined by using Bruce protocol. After primary screening, the test was 
performed by using computerized treadmill at Physiology Laboratory, 
DMR. The results showed that the boys and girls had no significant 
difference in age (15.18±0.99 years vs. 15.06±0.77 years) (mean±standard 
deviation (SD) and body mass index (BMI) (20.30±1.59 kg/m2 vs. 
20.42±1.72 kg/m2), boys had significantly higher height (167.21±4.81cm vs. 
155.44±4.53 cm, p<0.001) and weight (56.76±5.08 kg vs. 49.24±4.66 kg, 
p<0.001) than girls. It was observed that boys’ VO2max (53.55±9.02 
ml/kg/min for boys vs. 39.79±12.64 ml/kg/min for girls) as well as exercise 
time (10.61±1.13 minutes vs. 9.45±1.16 minutes) were significantly 
(p<0.001) greater than those of girls but maximal heart rate (HRmax) 
exhibited no significant difference in terms of gender (175.81±11.96 
beats/minute vs. 174.17±9.59 beats/minute). BMI of boys had weak positive 
association (r=0.11, p<0.000) to VO2max values and that of girls had weak 
negative association (r=-0.18, p<0.000) to VO2max values. Thus, the data 
from this preliminary study will serve as a baseline data for future studies on 
cardiopulmonary fitness status of physically active adolescent students in 
Myanmar. 

Key words: Cardiopulmonary fitness, VO2max, Adolescent students 
 

INTRODUCTION 
 

Cardiopulmonary fitness refers to the ability 
of the circulatory and respiratory systems to 
efficiently supply oxygen to the working 
muscles during sustained physical activity. 
It has been documented that cardiopul-
monary fitness can be measured using a 
variety of modes of exercise such as the 
treadmill, cycle ergometer, or a step test.1, 2  

Maximal oxygen uptake (VO2max) is consi-
dered to be the best index of cardiopul-
monary fitness. It is the highest rate of 
oxygen consumption by the body in a given 
period of time during vigorous dynamic 
exercise involving a large portion of muscle 

mass. Pulmonary, cardiovascular and hemato-
logical components of oxygen delivery and 
the oxidative mechanisms of the exercising 
muscle are the main factors for VO2max.3 

 During the period of transition from 
adolescence to adulthood, many structural, 
hormonal and biochemical changes to 
physiology take place which interfere with 
VO2max.  Hence, it is necessary to establish 
specific VO2max values for this population.4 
Several studies have been done in the 
developed countries to assess the cardiopul- 
monary fitness of adolescents. In both 
_____________________________________________________ 
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the developed and developing countries, the 
physical fitness of adolescents has been 
declining over the past 20 years.5 Various 
factors like socioeconomic condition, diet, 
physical activity may reflect on cardiopul-
monary fitness. Thus, there is a wide range of 
normalcy and the need to develop local 
norms has been emphasized.6 

Myanmar is in its endeavour to a developed 
country. Adolescents reflect the future of  
a country. Myanmar needs healthy adole-
scents as its building blocks. Low cardio-
monary endurance in adolescents will be 
limiting factor. Lack of normative data 
indicating the cardiopulmonary fitness of 
Myanmar adolescent students of 21st century 
warrants this study. Therefore, this study 
aimed to assess the cardiopulmonary fitness 
level of apparently healthy adolescent students 
of ISPE, Yangon through measurement of 
VO2max and its relationship with BMI. 
Hopefully, the data from this study will  
be helpful as a baseline data when  
defining normative data for physically active 
Myanmar adolescents’ cardiopulmonary 
fitness level.  
 

MATERIALS AND METHODS 
 

A cross-sectional descriptive study was 
carried out in 98 students including 49 boys 
and 49 girls with age ranged 14 to 16 years. 
The students were selected after proper 
medical checkups from ISPE, Yangon.              
The institutional review board and ethical 
board approval was also obtained for the 
study. The school authorities provided 
permission to conduct the study after being 
thoroughly informed about the purpose  
and the procedure of the study. The students 
and their couches were informed about  
the procedure of the test and gave their 
consent.  

Anthropometric measurement 

Body weight was measured with a bathroom 
scale weighing  machine,  calibrated  with 
standardized weights. Students were weighed 
barefooted with a minimum of clothing.  

The weighed was recorded to the nearest  
0.1 kg. Standing height was measured to the 
nearest 0.1 cm using a stadiometer. Subjects 
stood barefoot on a flat horizontal surface, 
their head held in the Frankfurt plane and 
with their heels, buttocks and shoulders 
touching the wall. BMI was calculated as 
weight/height2 (kg/m2). 

Assessment of cardiopulmonary fitness  
Maximal oxygen consumption (VO2max), 
maximal heart rate (HRmax) and exercise 
time were taken as parameters for assess-
ment of cardiopulmonary fitness. 
Measurement of VO2max 

In order to define the VO2 attained as 
maximum, at least three of the following 
criteria had to be met:7  
a)  exhaustion or  inability  to  maintain the 

required velocity;  
b)  respiratory exchange  ratio (RER=VCO2 

/VO2) RER≥1.0;  
c)   peak  heart  rate  (HRpeak)  attained ≥90%   
      of predicted  HRpeak (Predicted maximal 

HR=220 - age in years);  
d) a defined plateau of VO2 (an increase 

less than 2.1ml/kg/min). 

One day before experiment, the subjects 
were instructed to abstain from drinking 
coffee and tea, to refrain from strenuous 
physical activity on testing days and to wear 
comfortable shoes and loose fitting clothes 
on experiment day.  

On the experiment day, the subjects were 
instructed how to take (do) treadmill exercise 
for 10-15 minutes. They were told that the test 
would be terminated if they experienced chest 
discomfort, dizziness and nausea, severe 
shortness of breath, extreme leg fatigue and 
were instructed to signal if they experienced 
any of these symptoms during exercise. 
Prior to undertaking the test, resting BP and 
heart rate were measured. The treadmill 
(TMX- 425C, Vacumed, USA)  connected to 
a computerized gas analyzer (Vista-MX2 
model 17594, Vacumed, USA) was then 
started at a relatively slow warm-up speed.  
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The treadmill speed and its slope or 
inclination was increased every 3 minutes 
according to the Bruce protocol. Measure-
ments were done at room temperature  
between 20-25ºC and barometric pressure of 
758 and 760 mmHg. Prior to each test, the 
apparatus was calibrated against a standard 
commercial gas mixture. Heart rate was 
monitored during the test with polar pacer. 
 

Statistical analysis 

The data were analyzed by using SPSS-
Version 16. The results were expressed as 
mean±SD. Comparison was made using 
Student’s ‘t’ test for unpaired samples (two 
tailed) and association, by using Pearson’s 
coefficient of correlation. Difference was 
considered significant if p<0.05.  

RESULTS & DISCUSSION 

Table  1. Basic characteristics of adolescent students 
Age (year) 14 15 16 

Variables Boys 
(n=16) 

Girls 
(n=12) 

Total 
(n=28) 

Boys 
(n=12) 

Girls 
(n=23) 

Total 
(n=35) 

Boys 
(n=21) 

Girls 
(n=14) 

Total 
(n=35) 

Weight (kg) 55.21 
±3.93** 

47.38 
±4.75 

51.86 
±5.77 

55.55 
±6.28* 

49.93 
±4.6 

52.06 
±5.9 

58.3 
±4.75** 

49.69 
±4.59 

54.75 
±6.31 

Height (cm) 166.48 
±5.05** 

155.98 
±3.55 

161.98 
±6.88 

166.36 
±5.61** 

155.34 
±4.47 

159.51 
±7.28 

168.4 
±4.01** 

155.14 
±5.55 

162.99 
±8.11 

BMI (kg/m2) 19.94 
±1.41 

19.51 
±1.73 

19.76 
±1.54 

20.07 
±1.91 

20.71 
±1.4 

20.47 
±1.62 

2.53 
±1.45 

20.74 
±2.02 

20.62 
±1.68 

Resting  SBP   
(mmHg) 

113.75 
±8.06 

110.83 
±9.0 

112.5 
±8.44 

110.83 
±10.84 

113.91 
±10.76 

112.86 
±10.73 

112.06 
±6.86 

115.38 
±10.5 

113.5 
±8.63 

Resting DBP 
(mmHg) 

68.75 
±7.19 

70.83 
±7.93 

69.64 
±7.44 

67.5 
±9.65 

71.74 
±7.78 

70.28 
±8.57 

68.82 
±9.93 

72.31 
±9.27 

70.33 
±9.64 

Resting  HR 
  (beats/min) 

63.31 
±4.11 

66.5 
±4.91 

64.67 
±4.67 

65 
±4.94 

72.3 
±7.75* 

69.8 
±7.69 

64.35 
±4.91 

65.38 
±6.02 

64.8 
±5.35 

Duration of      
  Training(months) 

10.06 
±7.78 

9.42 
±6.39 

9.79 
±7.1 

10.06 
±7.78 

9.42 
±6.39 

9.79 
±7.1 

24.35 
±14.39 

22.86 
±11.31 

23.74 
±13.05 

Data are expressed as mean±SD, *means p<0.05 (difference between boys and girls) 
**means p<0.001 (difference between boys and girls) 
 
Table 2. Cardiopulmonary  fitness  of  adolescent  

students 

*means  statistically  significant  (difference between  
  boys and girls), Data are shown in mean±SD 
 
Although the boys and girls had no significant 
difference in age and body mass index (BMI), 
boys had significantly higher height and 
weight than girls. Resting systolic blood 
pressure (SBP) and diastolic blood pressure 
(DBP) showed no significant difference in 
terms of gender (Table 1). It was observed  
that boys’ maximum VO2 (maximum oxygen 
uptake) as well as exercise time were 
significantly greater than girls (Table 2). 

This was to be expected, cultural factors 
encourage physical activity and the resultant 
muscular development for boys more than 
girls.8 The mean maximum observed VO2 
value in this study were 53.55 ml/kg/min for 
boys and 39.79 ml/kg/min for girls. One 
study8 offer typical values for boys of 48 to 
50 ml/kg/min during adolescence, while for 
girls, their figures are 39 to 45 ml/kg/min. The 
VO2max results for Myanmar adolescents 
were found to be comparable with these 
values.  
Several studies have proved the inverse 
relationship between BMI and VO2max and 
have found that excess body fat impairs 
cardiopulmonary function and reduces 
mechanical efficiency for a given work-
load.11, 12 According to physiological 
changes in body composition, girls have 
more body fat percentage than boys and in 
addition, students in this study got sports 

Parameters Total 
(n=98) 

Boys 
 (n=49) 

Girls  
(n=49) 

p 
value 

Exercise time   
   (minute) 

10.03 
±1.28 

10.61 
±1.13 

9.45 
±1.16* 

< 0.001 

HRmax 

    (beats/ min) 

174.28 
±10.19 

174.53 
±10.14 

174.02 
±10.34 

0.81 

VO2max 
   (ml/kg/min) 

46.67 
±12.93 

53.55 
±9.02 

39.79 
±12.64* 

<0.001 
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                BMI (kg/m2) of 14-16 years old boys                     BMI (kg/m2) of 14-16 years old girls 

Fig.1. Relationship between BMI and VO2max of adolescent students 
 
training. In this study, BMI of boys  
had weak positive association to VO2max 
values and that of girls had weak negative 
association to VO2max values (Fig. 1).  

This was probably due to more contribution 
of muscular component in BMI increment in 
boys and more contribution of fat com-
ponent in BMI increment of girls. Similar 
finding was found in a study conducted in  
13-17 years old adolescent students of Babol 
City, Iran.13 

 
Table 3. VO2   max  of  adolescents  in Myanmar 

and studies from other countries  

Age 
(years) 

Present study (2014-2015) Mexico 
(2013) 

India 
(2014) 

14 15 16 14-16 15-18 15-16 
b g b g b g both both b 

VO2max 

(ml/kg/min)  

(mean vlue) 

52. 
 25 

38. 
71 

55. 
5 

38. 
71 

53.
54 

42. 
48 

46.67 36.4 
(treadmill 

test)10 

46.2 
(step test)6 

b=boy, g=girl 
 
Conclusion 

The adolescent students of ISPE, Yangon 
got the regular physical activity training 
as well as education simultaneously, so their 
cardiopulmonary fitness was found to be 
comparable with that of adolescents from 
other countries, but boys having superiority 
than girls (Table 3). Thus, it is recommended 
to do physical activity regularly since younger 
life to become a healthy adolescent with 
good cardiopulmonary fitness. 
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This study was a descriptive study conducted at Out-patient Department 
(OPD) of Yangon Children’s Hospital (YCH). The objective of the study 
was to determine the predominant subtype of influenza virus detected in 
children attending YCH in 2015. A total of 67 children with influenza-like 
illness (ILI) attending YCH were recruited in the study and throat swabs or 
nasal swabs were taken from them. Viral RNA was extracted from the 
specimens by RNA extraction kit (QIAamp Viral RNA Mini Kit). Matrix 
genes of influenza A virus and influenza B virus were detected by reverse 
transcriptase-polymerase chain reaction (RT-PCR) using Qiagen one step 
RT-PCR kit. Influenza A positive samples proceeded to subtyping by 
multiplex PCR detecting haemagglutinin gene of influenza A (H1N1) 
pdm09 virus, influenza A (H1N1) virus, influenza A (H3N2) virus and 
influenza A (H5N1) virus. Of 67 ILI cases, influenza A virus was detected 
in 6 cases (8.9%) and no case of influenza B virus was detected. Female to 
male ratio was 5:1. Majority of influenza virus positive cases (50%) were 
between 5 to 9 years of age. Five out of six positive cases were detected in 
July and one case in August. Of influenza A virus positive cases, 4 cases 
(66.7%) revealed HA gene of influenza A (H3N2) virus and 2 cases (33.3%) 
revealed that of influenza A (H1N1) pdm09 virus. So, the predominant 
subtype of influenza virus among children attending YCH in 2015 was 
influenza A (H3N2) virus which also prevailed among children attending 
YCH in 2013 and 2014.  

Key words: Influenza, Subtype, Predominant, Outbreak 

 
INTRODUCTION 

 
Influenza is an important respiratory 
infection of global concern that has caused 
human pandemics for centuries.1 The 
disease is caused by the influenza viruses 
that belong to the family Orthomyxoviridae. 
Generally, influenza A and influenza B 
viruses prevail much more than influenza C 
virus.2 The cases of influenza A virus 
usually occurs more frequently than 
influenza B virus which, however, prevails in 
some years. In Myanmar, influenza B   virus 
cases were more common than influenza A 
virus cases in 2003-2004.3 In 2005-2007, 
influenza A virus prevailed more than 
influenza  B virus.4 During 2013-2014, only 
influenza A virus were detected among 

children with influenza-like illness attending 
Yangon Children’s Hospital.5, 6 Globally, 
influenza attacks 10% to 20% adults yearly. 
In children, the attack rate is increased up to 
20% to 30% worldwide. Every year, a large 
percentage of child deaths associated with 
influenza occur yearly in developing 
countries.7 In Myanmar, there has been 
limited data for prevalence of influenza in 
the country. According to the findings of a 
study conducted in Yangon, about 22% of 
influenza-like illness cases had laboratory- 

confirmed influenza and majority of these 
cases are the children aged 5 to 9 years.4 

Among many subtypes of influenza A virus, 
__________________________________________ 
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seasonal influenza A (H3N2) subtype and 
seasonal influenza A (H1N1) subtype 
circulate among people all over the  
world causing influenza epidemics. These 
epidemics cause about 3 to 5 million cases 
of severe illness and 250,000 to 500,000 
deaths worldwide.7 In April 2009, a large 
outbreak of new strain of H1N1 subtype 
started in Mexico and spread all regions of 
the world. That pandemic (H1N1) 2009 
subtype is now circulating seasonally as a 
regular human influenza virus worldwide.8  

In Myanmar, seasonal influenza A (H1N1) 
was prevalent in 2005 and seasonal 
influenza A (H3N2) in 2007.4 In 2010-2011 
pandemic (H1N1) 2009 subtype was iso-
lated in all influenza virus positive cases 
attending Yangon Children’s Hospital.8  
In 2013-2014, influenza A (H3N2) has been 
predominant among children attending the 
Yangon Children’s Hospital.5, 6 Not only 
seasonal subtypes of influenza A virus, 
highly pathogenic avian H5N1 subtype 
occasionally infects human and causes local 
outbreaks in some regions of the world. In 
2007, the first documented case of avian 
influenza A (H5N1) virus occurred in 
Myanmar. That avian subtype is limitedly 
transmitted from person to person but its 
mortality rate is estimated to be as high as 
60%.10, 11 So, circulating seasonal sub- 
types and highly pathogenic avian subtype 
of influenza virus should be identified 
among high-risk groups including children 
to estimate the influenza outbreak. 

Currently circulating influenza A (H3N2) 
virus and influenza A (H1N1) pdm09 virus 
are not sensitive to amatadine worldwide. 
These drugs are now not recommended for 
the management of influenza A virus cases. 
Some oseltamivir resistant influenza virus 
cases have also been detected in the recent 
years.12 In Myanmar, all seasonal influenza 
A (H3N2) virus isolated in 2007 are found 
to be resistant to amatadine.6 In 2008 and 
2009, some seasonal H1N1 subtype and 
pandemic H1N1 subtype resistant to 
oseltamivir were detected.13 So, deter-
mination of predominant subtype of influenza 

virus helps selection of antiviral drugs for 
the management of influenza cases.  
 

MATERIALS AND METHODS 
 

It was a cross-sectional descriptive study 
conducted at the Out-patient Department 
(OPD) of Yangon Children’s Hospital (YCH). 
A total of 67 children with Influenza-like 
illness (ILI) were recruited at OPD from 
January to August 2015. ILI was defined as 
fever (oral temperature equal or more than 
100ºF) with cough or sore throat or both.14 

Children with respiratory distress due to 
severe pneumonia were excluded from this 
study.  

Specimen collection and transport 

Throat swab or nasal swab specimens were 
taken from all children with ILI at OPD of 
the hospital on every Monday and Tuesday 
during the study period. The specimens 
were transported with Viral Transport 
Medium (VTM) to the laboratory after 
collection. Preparation of VTM was done 
according to the guidelines of World Health 
Organization.15 

Extraction of viral RNA 

Viral RNA was extracted from the 
specimens by using one step RNA 
extraction kit (QIAamp® Viral RNA Mini 
Kit). Specimen (140 µl), lysis buffer AVL 
(560 µl), absolute ethanol (560 µl), wash 
buffer AW1 (500 µl), wash buffer AW2 
(500 µl) and elute buffer AVE (60 µl)  
were used according to manufacturer’s 
instructions.  

Detection of influenza viruses by 
polymerase chain reaction (PCR) 

Influenza viruses were detected in the 
specimens by conventional polymerase 
chain reaction using the primers of matrix 
gene of influenza A virus and that of 
influenza B virus. Reverse transcription and 
PCR amplification were done by using 
Qiagen one step RT-PCR kit. Reaction 
mixture contained 11 µl of distilled water,   
5 µl of 5X buffer, 1 µl of dNTP solution,  
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0.5 µl of sense primer of influenza A virus 
(CAT GGA RTG GCT AAA GAC AAG 
AAC), 0.5 µl of anti-sense primer of 
influenza A viruses (AGG GAC TTY TGG 
ACA AAK CGT CTA), 0.5 µl of sense 
primer of influenza B viruses (ATg TCg 
CTg TTT ggA gAC ACA AT), 0.5 µl of 
anti-sense primer of influenza B virus (TCA 
gCT AgA ATC AgR CCY TTC TT), 1 µl of 
enzyme mixture and 5 µl of template 
RNA.16  Reverse transcription temperature 
was 50ºC for 45 minutes and initial 
denaturing temperature was 95ºC for 10 
minutes. Cycling temperature was 94ºC for 
40 seconds, 55ºC for 40 seconds and  
72ºC for 1 minute for a total of 40 cycles.  

After the amplification, PCR product (9 µl) 
was mixed with loading dye. Then, the 
mixture was subjected to 2% agarose gel 
electrophoresis at 100 volts for 45 minutes. 
Reaction bands were visualized by mole-
cular imager (Gel DocTM XR+, Bio-Rad). 
RNA templates from positive control 
specimens of influenza A virus and 
influenza B virus were amplified along with 
RNA of test specimens. Influenza A virus 
positive specimens were subjected to 
subtyping. 

Subtyping of influenza viruses by 
polymerase chain reaction (PCR) 

Subtyping of influenza A virus was done by 
conventional multiplex PCR using the 
primers of HA genes of pathogenic subtypes 
(pandemic H1N1, seasonal H1N1, seasonal 
H3N2 and avian H5N1 subtype) of 
influenza A virus. One step RT-PCR kit 
(Qiagen) was used for PCR amplification. 
Reaction mixture contained 9 µl of distilled 
water, 5 µl of 5X buffer, 1 µl of dNTP 
solution, 0.5 µl of sense primer of influenza 
A (H1N1) pdm09 viruses (CTT gTC AgA 
CAC CCA Agg gTg), 0.5 µl of anti-sense 
primer of influenza A (H1N1) pdm09 
viruses (CAT CCA TCT ACC ATC CCT 
gTC CA), 0.5 µl of sense primer of 
influenza A (H1N1) virus (CTT Agg AAA 
CCC AgA ATg Cg), 0.5 µl of anti-sense 
primer of influenza A (H1N1) virus (ACg 
ggT gAT gAA CAC CCC A), 0.5 µl of 

sense primer of influenza A (H3N2) virus 
(TgC TAC TgA gCT ggT TCA gAg T),  
0.5 µl of anti-sense primer of influenza A 
(H3N2) virus (Agg gTA ACA gTT gCT 
gTR ggC), 0.5 µl of sense primer of 
influenza A (H5N1) virus (AAC AgA TTA 
gTC CTT gCg ACT g), 0.5 µl of anti-sense 
primer of influenza A (H5N1) virus (CAT 
CTA CCA TTC CCT gCC ATC C), 1 µl 
enzyme mixture and 5 µl of template 
RNA.16  

Reverse transcription temperature was 50ºC 
for 45 minutes and initial denaturing 
temperature was 95ºC for 10 minutes.16 
Cycling temperature was 94ºC for  
40 seconds, 55ºC for 40 seconds and  
72ºC for 1 minute for a total of 40 cycles. 
RNA templates from positive control 
specimens of those pathogenic subtypes 
were also amplified along with RNA of test 
specimens. 

Ethical consideration 
Informed consent was taken from the parent 
or guardian of the children with ILI. Ethical 
issues concerning voluntary participation, 
description of process of taking specimen, 
compensation and confidentiality were 
considered in the study. Ethical approval 
was obtained from Ethics Review Com-
mittee, Department of Medical Research to 
conduct the study. 

Data analysis 
Statistical Package Social Science software 
(version 16) was applied for the entry and 
analysis of the data. Fisher’s Exact Test was 
applied to determine the significance of 
association between the variables. The 
association was considered significant when 
'p' value was less than 0.05. 
 

RESULTS 
 

When 67 ILI cases were tested for influenza 
virus RNA, 6 cases (8.9%) showed influenza 
virus positive and 61 cases (91.1%) showed 
influenza virus negative. All 6 positive 
cases revealed matrix gene of influenza A 
virus. There was no case of influenza B virus. 
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Fig. 1. Distribution of  influenza  virus  positive  
cases by sex 

Among 6 cases of influenza virus,  
5 cases (83.3%) were females and one case 
(16.7%) was male. Female to male ratio was 
5:1 (Fig. 1). Three out of six influenza cases 
(50%) were 5 to 9 years of age and the 
remaining three cases (50%) were under  
5 years of age (Fig. 2).  

 

 

 
  
 
 
 
 
 
 
Fig. 2.  Distribution  of  influenza  virus positive 

cases by age group (p=0.33) 
 
During the study period from January to 
August 2015, 5 out of 6 influenza cases 
were detected in July and one case in 
August. Influenza virus negative cases were  
detected throughout the study period with 
maximum number of cases in June to 
August (Fig. 3). 

When 6 influenza positive cases were 
subtyped, 4 cases revealed HA gene of 
influenza A (H3N2) virus and 2 cases 
revealed  that of  influenza A (H1N1) pdm09 
virus.   So,  influenza  A  (H3N2)  virus  and 

 

 

 

 

 

 
 

Fig.  3.  Monthly  distribution of  influenza virus  
positive cases 

Table  1. Distribution  of  subtypes of  influenza  
A virus among influenza virus positive      
cases 

ILI= Influenza-like illness 

influenza A (H1N1) pdm09 virus accounted 
for  66.7%  and  33.3% of influenza positive 
cases and 5.9% and 3% of Influenza-like 
illness (ILI) cases, respectively. There was 
no case of influenza A (H1N1) virus or 
influenza A (H5N1) virus (Table 1). 

DISCUSSION 

When 67 ILI cases were tested for matrix 
gene of influenza virus, 6 cases (9%) 
revealed that of influenza A virus. Influenza 
cases accounted for 6% to 7% of ILI  
cases attending YCH in 2013 and 2014, 
respectively.5, 6 The proportion of influenza 
cases slightly increased in the study year 
although total number of ILI cases relatively 
decreased in comparison with the previous 
studies conducted at YCH in 2013 and 
2014.  

In this study, any case of influenza B virus 
was not detected. Usually influenza B 
viruses cause milder disease than influenza 
A viruses.17 This may be a reason for 

Subtype of influenza  
A virus 

No.  
of cases 

Influenza positive 
(n=6)(%) 

ILI  
(n=67)(%) 

Influenza A (H1N1)  
  virus 

0 0  0 

Influenza A (H1N1)  
  pdm09 virus 

2 33.33  3 

Influenza A (H3N2)     
virus 

4 66.7  5.9 

Influenza A (H5N1) 
virus 

0 0  0 

Total 6 100  8.9 
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absence of influenza B virus cases attending 
hospital in this study. Regarding the 
demographic characteristics, 5 out of 6 
influenza cases were females with female to 
male ratio 5:1. In the previous studies in 
YCH, sex preponderance did not exist 
among influenza cases.5, 6 Most of the 
influenza affected children were 5 to 9 years 
of age which was different with the findings 
observed in previous study in which all 
influenza cases were under 5 years of 
age.5, 6 These findings highlighted that the 
demographic characteristics of influenza 
positive cases may change even in the same 
population over a period of time and also 
highlighted the importance of continuous 
monitoring of influenza cases in a particular 
site of study.  

According to the monthly data, majority of 
influenza virus positive cases (83.3%) were 
found in rainy season especially in July. 
Similar findings were observed in the 
previous study in YCH in 2014 where  
most of the influenza cases were detected in 
July.5 A surveillance study in Myanmar also 
stated that influenza viruses exhibited the 
distinct seasonality that occurred in June to 
August which was in agreement with this 
study.4 Similarly, in New Deli, influenza 
peak occurs in rainy season from July to 
September.18 In Thailand, influenza also 
peaks in rainy season from June to August. 
The seasonal pattern of influenza suggested 
that influenza vaccination should be 
considered in Myanmar before rainy 
season.19 

In this study, influenza A (H3N2) virus was 
found to be responsible for 66.7% of 
influenza positive cases and 5.9% of  
ILI cases. So, it could be regarded as 
predominant subtype of influenza A virus 
among children attending YCH in 2015.  
Similar finding was also observed in the 
previous studies conducted at YCH in 2013 
and 2014.5, 6 According to the WHO GISRS 
laboratories’ report from June to August 
2015, influenza A (H3N2) virus was found 
to be responsible for majority of influenza  
A virus cases accounting for 60.2% to 

97.3%.20-25 CDC stated that about 52% of 
influenza (H3N2) viruses characterized in 
the recent years are found to be anti-
genically different from the H3N2 vaccine 
virus. These mutations of influenza A 
(H3N2) virus may reduce vaccine effective-
ness. Besides, increased prevalence of such 
mutant strains of influenza virus are 
considered as the leading cause of influenza 
outbreak.26 

Conclusion 
In 2015, influenza A (H3N2) virus was 
found to be predominant among children 
attending YCH. Since these viruses have 
prevailed among the children attending 
YCH for three consecutive years from 2013 
to 2015, continuous studies should be done 
to determine the trends of influenza viruses 
and to asses the disease outbreak. Further 
molecular studies involving phylogenetic 
analysis of such predominant subtype 
should be done to determine the mutation 
sites on its haemagglutinin and neura- 
minidase genes that are potentials for the 
antigenic variation of that subtype and 
subsequently for appearance of influenza 
outbreak. 
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Antioxidants from natural substances such as plants, fruits, vegetables, 
spices and herbs that are consumed as food or ingredients have been widely 
investigated for several biochemical and pharmacological properties. Most 
of antioxidants compounds in a typical diet are derived from plant sources. 
The herbal tonic medicine ({0) contains honey (ysm;&n f), Myristica fragrans 
Houtt (Zadeikpho), Syzygium aromaticum (Layhnyin), Piper betel leaves 
(Kun), Tinospora cordifolia Miers. (Sindonemanwe), Santalum album L. 
(Nathaphyu), Glycyrrhiza glabra L. (Nwegyo), Pterocarpus santalinus L. 
(Nathani), Mesua ferrea L. (Gant Kaw), Carum copticum Benth & Hook. f. 
(five kinds of aniseed) and salt. In the present study, the objectives were to 
determine the phytochemical constituents, acute toxicity and free radical 
scavenging activity (antioxidant activity) of the test drug to compare with 
standard ascorbic acid. Preliminary phytochemical constituents of the drug 
were tested according to the Harborne methods and physico-chemical test of 
the test drug was done by WHO method. Free radical scavenging activity 
was evaluated using 1, 1-diphenyl-2-picrylhydrazyl (DPPH) free radical. 
Acute toxicity test was performed according to OECD guideline 423. The 
test drug contained flavonoids, glycosides, resins, polyphenols, carbohy-
drate, amino acid, saponins, tannins, steroids/triterpene and reducing sugar.  
Ethanolic extract (50%) of the test drug was found to have radical 
scavenging activity with IC50 value of 12.39 g/ml. This herbal tonic drug 
was non-toxic up to maximum permissible dose of 5000 mg/kg. It could be 
concluded that the test drug possesses antioxidant activity in the experi-
mental study. Therefore, this herbal tonic ({0) is experimentally proven as   
a safe and a good source of traditional medicine which should be used as 
tonic drug.  

Key words: Acute toxicity, Antioxidant activity, Hebal tonic Ayewa 

 
INTRODUCTION 

 
Free radicals are highly reactive molecular 
species with an unpaired electron. The most 
damaging radicals in biological systems are 
oxygen radicals (sometimes called reactive 
oxygen species). Free radicals are formed in 
the body under normal control conditions. 
There are multiple sources of oxygen 
radicals in the body. Oxygen radicals cause 
damage to nucleic acids, proteins and lipids 
in cell membranes and plasma lipoproteins. 
This can cause cancer, atherosclerosis and 
coronary artery disease, and auto-immune 
diseases. Tissue damage caused by oxygen 

radicals is often called oxidative damage, 
and factors that protect against oxygen 
radical damage are known as antioxidants.1 
Antioxidants are normally produced from 
the body to prevent adverse effects of these 
free radicals. Antioxidants have antiageing 
property. Antioxidants are vital substances 
which possess the ability to protect the body 
from damage caused by free radical-induced 
oxidative stress.2 Antioxidants from natural 
substances such as plants, fruits vegetables, 
___________________________________ 
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spices and herbs that are consumed as food 
or ingredients have been widely investigated 
for several biochemical and pharmaco-
logical properties. Plants-sourced food 
antioxidants like vitamin C, vitamin E,  
-carotene, polyphenols, phenolic acids, 
flavonoids have been recognized as having 
the potential to reduce diseases risk and 
inhibit the oxidative mechanism. Most 
antioxidants compounds in a typical diet are 
derived from plants sources.3 The herbal 
tonic medicine contains honey, Zadeikpho, 
Layhnyin, Betel leaves, Sindonemanwe, 
Nathaphyu, Nwegyo, Nathani, Gant kaw, 
five kinds of Samonemyo and salt. 
Some traditions  recommend daily consump-
tion of honey (ysm;&n f) mixed with warm 
water to strengthen the circulatory system 
and for asthma.4 Oil of Myristica fragrans 
Houtt (Zadeikpho) (ZmwdyædKv fo D;) is used to 
conceal the taste of various drugs and as a 
local stimulant to the gastrointestinal tract.5 
The essential oil of Syzygium aromaticum L. 
(Layhnyin) (av ;n Si f;) is used as painkiller 
for dental emergencies.6 Betel leaves (Kun) 
(u Gr f;&Gu f) are used as an antiseptic and a 
breath-freshener.7 Tinospora cordifolia 
Miers. (Sindonemanwe) (q i fwHk;rEG, f) is 
used in general debility, dyspepsia, fever 
and urinary diseases in Ayurvedic litera-
ture.8 Santalum album L. (Nathaphyu) 
(eHYo mjzL) wood is used in the treatment of 
dysentery.9 Glycyrrhiza glabra L. (Nwegyo) 
(EG, fcsdK) has also demonstrated anti-viral, 
anti-microbial, anti-inflammatory, hepato-
protective, and blood pressure-increasing 
effects in vitro and in vivo.10  

Pterocarpus santalinus L. f. (Fabaceae) 
(Nathani) (eHYo meD) is commonly called as 
red sandal wood, used as an astringent, tonic 
and an external application for wounds,  
cuts and inflammations.11 The flowers of 
Mesua  ferrea L. (Gant kaw) (u Hhau mf0wfq H) 
are useful in bleeding piles.12 In the present 
study, the objectives were to determine  
the phytochemical constituents, and to   
study acute toxicity and the free radical 

scavenging activity (antioxidant activity) of 
the herbal tonic comparing with standard 
ascorbic acid.  
 

MATERIALS AND METHODS 
 

Ingredients of "Ayewa" 
Scientific name/ 
Common name Myanmar name Amount 

g/100 g 
Honey Pyarye (ysm;&n f)                         24 
Myristica fragrans Houtt Zadeikpho (ZmwdyædKv fo D;)                  4 
Syzygium aromaticum L. Layhnyin (av ;n Si f;) 4 
Piper betle L. Kun (u Grf;&Gu f) 10 
Tinospora cordifolia Miers. Sindonemanwe 

(q i fwHk;rEG, f) 
10 

Santalum album L. Nathaphyu (eHYo mjzL) 11 
Glycyrrhiza glabra L. Newgyo (EG, fcsdK) 10 
Pterocarpus santalinus L. Nathani (eHYo meD) 10 
Mesua ferrea L. Gant kaw (u Hhau mf0wfq H) 3 
Carum copticum Benth &     (prkefrsdK;i g;yg;) 10 
   Hook. f.   Samonbyu (prkefjzL)  
Lepidium sativum L.  Samonni (prkefeD)  
Peucedanum graveolens 

Benth & Hook 
Samonyo (prkefñ dk)  

Foeniculum vulgare Gaetin. Samonsaba (prkefpyg;)  
Peucedanum graveolens Samonpwe (prkefzGJ)  
Salt Table salt (t dr fo Hk;q m;) 4 

Test  sample 

The test sample was provided by Ayewa 
traditional medicine manufacturer. (Tradi-
tional Medicine Registriation No. TMR 
010126 (0216). 

Chemicals and reagents 

1, 1-diphenyl-2-picryl-hydrazyl (DPPH), 
ascorbic acid, ethanol and distilled water 
(DW).  

Analytical instruments  

- U V-1601 PC, UV Visible Spectrophoto-
meter, Shimadzu, Japan. 

- Balance-OHAUS Cooperation, USA, 
Model CD11 2EO, China. 

Experimental animals  

A total of 24 female DDY (Dutch Denken 
Yoken) strain mice weighing between  
29-34 gm were used for acute toxicity  
test. These animals were provided by 
Laboratory Animal Services Division, 
Department of Medical Research.  
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Preparation of extracts 
One hundred and eighty grams of a mixture 
of dried coarse powder were extracted with  
1000 ml of 50% ethanol in a boiling 
waterbath for 6 hours at 60ºC. Then, the 
extract was evaporated at 50ºC until solid 
residue was obtained.13 
Phytochemical test for types of compounds 

Preliminary phytochemical constituents of 
the test drug was done according to the 
Harborne methods (Harborne JB, 1984).14  

Measurement of DPPH radical scavenging 
activity by Spectrophotometric method 15 

DPPH solution, 60 µM (DPPH 2.36 mg in 
100 ml of 95% ethanol), was freshly 
prepared and stored in brown colored 
volumetric flask (no longer than 24 hours) 
before the use. Serial dilutions of the  
50% ethanolic extract of test samples in 
concentrations of 2, 4, 6, 8 and 10 µg/ml 
were prepared in a 50% ethanolic solution.  

The test sample was also prepared by 
thoroughly mixing 2 ml of 60 µM DPPH 
solution and 2 ml of test solutions by  
a vortex mixer. Control solution was 
prepared by mixing equal volume of DPPH 
solution and 95% ethanol solution. All 
solutions were allowed to stand at room 
temperature for 30 minutes after which 
measurement of absorbance was done at  
517 nm using a UV Spectrophotometer. 
Absorbance measurements were done in 
triplicate and the percent inhibition was 
calculated using the following formula: 

 

Acute toxicity study of Ayewa tonic on 
albino mice16 
Acute toxicity test was performed according 
to OECD (Organization for Economic Co-
operation and Development) guideline 423. 
Female mice (body weight 29-34 gm) were 
randomly selected and kept in the cage for  

at least 5 days prior to the experiment to  
get for the acclimatization for laboratory 
condition. Before the experiment, the 
animals were kept fasting overnight for  
18 hours but were allowed with free access 
to water. Following period of fasting,  
mice were weighed and test substance was 
administered. The test substance (herbal 
tonic Ayewa) was administered orally in a 
single dose by using intragastric needle. One 
group was served as the control and only 
distilled water was given orally. Six mice 
were used for each dose level. In this study, 
starting dose 300 mg/kg b.wt (0.46 ml) of 
test substance was given to 6 mice (3 mice 
per step).   

Mice were observed after giving does at 
least once during the first 30 minutes, 
periodically during the first 24 hours Special 
attention was given during the first 4 hours 
and daily up to 14 days. Signs of toxicity 
and mortality of the mice were recorded. 
Observations included changes in skin and 
fur, eyes, mucous membranes, respiratory, 
autonomic, central nervous systems and 
behavioral pattern. The time of death if any 
was recorded. In this study, there were no 
signs of toxicity and lethality at the dose 
level of 300 mg/kg body weight. So, the  
test drug of 2000 mg/kg (3.08 ml) was 
administered orally to another 6 mice  
(3 mice per step).  

The observation for toxic signs was done as 
described above. There were no signs of 
toxicity and lethality at the dose level of 
2000 mg/kg of the test drug. So, the upper 
dose level of 5000 mg/kg (7.7 ml) of the test 
drug was given orally to another 6 mice  
(3 mice per step). The observation for toxic 
signs was done as described above.  

Individual body weight of mice was 
measured and recorded shortly before the 
test substance was administered and once 
weekly thereafter. At the end of the test 
(i.e., 14 days), the mice were weighed. 
Three mice each from each dose level of  
test group (herbal tonic receiving group)  
and the control group were sacrificed  

DPPH radical scavening 
activity 

= Acontrol   -   Atest 

       Acontrol 
 100 

Acontrol = The absorbance of the control solvent (DPPH)  
Atest = The absorbance of the tested sample 
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under chloroform anesthesia. Then, gross 
examination of internal organs was done and 
recorded. 
Statistical analysis 

IC50 (50% Inhibition concentration) was 
calculated by regression analysis and 
STATA Version 11.   
 

RESULTS 
 

Phytochemical test  
The quality control data of the test drug are 
shown in Table 1. 
 
Table 1.   Results of  phytochemical constituents  
 of the test drug 

Phytochemical test Results 
Alkaloids - 
Flavonoids  + 
Glycosides + 
Resins  + 
Polyphenols + 
Carbohydrate  + 
Amino acid + 
Saponins + 
Tannins + 
Steroids/Triterpene + 
Reducing sugar + 
Cyanogenic glycoside - 

(+)=presence  (-)=absence 

Acute toxicity study of Ayewa tonic on 
albino mice 

The results showed that no toxic sign and 
lethality were observed on 3 different doses 
of the test drug up to 14 days observation 
period according to OECD guideline  
423. Even with the maximum dose of  
5000 mg/kg, there were no toxic signs and 
lethality. The LD50 value of the test drug was 
found to be more than 5000 mg/kg.  

Moreover, on autopsy examination, gross 
finding of the internal organs was observed 
to be normal. At the end of 14 days, there 
were no significant body weight changes of 
test group (herbal tonic Ayewa receiving 
group) when compared with that of the 
control group. Therefore, the test drug 
showed free from toxic effect up to the dose 
level of 5000 mg/kg. 

Measurement of DPPH radical scavenging 
activity by spectrophotometric method at 
517nm 
Table 2.  Percent  inhibition   of  50%   ethanolic  
               extract  of  the  test drug 

Concentration 
(g/ml) 

Ascorbic acid 
(%) 

50% ethanolic extract of 
test sample (%) 

2  42.4  15.2  
4  87.3  19.1  
6  90.0   27.1 
8  92.4   47.1 

10  93.6   51.4  

 
The 50% ethanolic extracts of the test drug 
showed antioxidant activity, with IC50 values 
of 12.39 g/ml and IC50 of standard ascorbic 
acid was 2.48 g/ml. 

 
DISCUSSION 

 
From the stated results, the test drug 
contained flavonoids, glycosides, resins, 
polyphenols, carbohydrate, amino acid, 
saponins, tannins, steroids/triterpene and 
reducing sugar. It was observed that the 
increase in concentration (for both standard 
ascorbic acid and 50% extract of herbal 
tonic) showed increased percent inhibition, 
i.e., increase in free radical scavenging 
activity. But at all corresponding concen-
trations, percent inhibition of standard drug 
(ascorbic acid) was higher than that of 50% 
ethanolic extract of the test drug. 

The IC50 value of standard ascorbic acid was  
2.48 g/ml less than that of 50% ethanolic 
extract of herbal tonic i.e., 12.39 µg/ml. 
Therefore, 50% ethanolic extract of herbal 
tonic was found to have radical scavenging 
activity (antioxidant activity). This herbal 
tonic drug was non-toxic up to maximum 
permissible dose of 5000 mg/kg. 

Conclusion 

It could be concluded that the herbal tonic 
possesses antioxidant activity in the 
experimental study. Therefore, this herbal 
medicine is experimentally proven as a safe 
and a good source of traditional medicine 
which should be used as tonic. 
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Airborne transmission is one of the routes of spreading diseases responsible 
for a number of nosocomial infections. Children who lack immunity to the 
infectious agents and those who are ill, debilitated or in immunosuppressive 
state are at increased risk of infections. This study was carried out to 
determine the microbiological quality of indoor air of two tertiary hospitals 
from June 2014 to May 2015. Indoor air samples from 13 wards/unit of 
Yangon Children’s Hospital and 10 wards/unit of Yankin Children’s 
Hospital were collected by using the settled plate techniques to enumerate 
bacterial and fungal isolates, to identify the pathogenic bacteria and to 
determine the antimicrobial sensitivity profile of isolated pathogenic 
bacteria. Twelve bacterial and fungal species were cultured from the 
hospital air and their average counts of different wards were compared with 
standard acceptance level count. Most of the samples showed within the 
acceptance level count except those from 2 surgical units. The most 
commonly isolated bacteria were Staphylococcus aureus for gram-positive 
and Escherichia coli for gram-negative. Staphylococcus aureus isolates 
were highly sensitive to piperacillin/tazobactam, cefoxitin, amikacin, 
imipenem, meropenem, gentamicin, cefoperazone/sulbactam, ceftriaxone, 
ciprofloxacin, vancomycin, amoxicillin-clavulanic acid and chloram-
phenicol, moderately susceptible to ceftazidime, oxacillin, azithromycin, 
ampicillin, sulphamethaxazole and highly resistant to erythromycin, 
azithromycin and ampicillin. E. coli isolates were highly susceptible to 
meropenem, gentamicin, amikacin,  imipenem and moderately susceptible to 
cefoxitin, ceftriaxone, ciprofloxacin, ceftazidime, piperacillin/tazobactam 
and highly resistant to amoxicillin-clavulanic acid, ampicillin, ciprofloxacin, 
ceftriaxone. These research findings would be valuable in implementing 
strategies for improving infection control measures in the hospital environment. 

Key words: Microbialogical quality of indoor air, Nosocomial infections, Infection control measures 
 

INTRODUCTION 
 

Several airborne infectious diseases have 
been related to the indoor air quality.  These 
infections are attributed to a wide range of 
chemical, physical or biological pollutants, 
and/or contaminants, which are introduced 
or even produced in the environment.1 

Microorganisms such as bacterial and 
fungal spores are almost always present in 
the air. Airborne transmission is one of the 

routes of spreading diseases responsible  
for   a   number  of  nosocomial   infections.2  

Nosocomial infection is also known as 
hospital acquired infection which is infec-
tion acquired in hospital environment, 
which is not present in the patient at the 
time of admission.3 Hospital indoor air 
contains a diverse range of microorganisms 
_____________________________________________________ 
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and is potentially conducive for anti-
microbial resistant and virulent pathogens to 
proliferate. The sources of hospital airborne 
infection or contamination could include  
the patient’s own normal flora, linens,  
bed sheets, staff clothes, visitors and the 
materials. Activity of patients (sneezing, 
coughing, talking, yawning) and the number 
of patients per room may likewise be the 
sources of hospital infection.4, 5 

Children who lack immunity to the infec-
tious agents and those who are ill, debili-
tated or in an immunosuppressive state are 
at increased risk of infections. It has  
also been reported that microbiological 
pollutants such as animal droplets, plants, 
building materials and air conditioning 
system have played significant role in the 
spread of airborne microflora.6 Moreover in 
hospital environment, infected children may 
shed respiratory pathogens in the air when 
they are unable to appropriately handle their 
respiratory secretions.  
In 1995, a study on the microbiological 
profile of hospital air of Yangon General 
Hospital showed Staphylococcus aureus, 
Group D Streptococci, Acinetobacter species, 
Pseudomonas species, Enterobacter species, 
Klebsiella species, Proteus species, Mor-
ganella morganii, and Providencia rettgeri  
as bacterial contaminants and some of them 
were drug-resistant strains. This study also 
pointed out that all of these isolated bacteria 
were found to be associated with noso-
comial infection.7  
There are a number studies reported that 
seasonality can affect the results of an 
indoor microbial analysis. A study reported 
that the total concentration of cultural 
microorganisms in indoor air was highest in 
summer and fall in winter.8 Emergence of 
drug-resistant bacteria is a major problem 
and certain bacteria which are circulating  
in hospital environment can reinforce  
this problem. Thus, the present study was 
carried out to determine the microbiological 
quality of indoor air of two major paediatric 
hospitals in Yangon, (Yangon Children’s 
Hospital and Yankin Children’s Hospital). 

MATERIALS AND METHODS 
 

This hospital- and laboratory-based descript-
tive study was conducted at Yangon 
Children’s Hospital and Yankin Children’s 
Hospital from June 2014 to May 2015.  

Sample collection  

Advocacy meeting was conducted in  
study hospitals to obtain consent and  
participation of authorized administrative 
officials, pediatricians and hospital staffs. 
Then, detailed specimen collection schedules 
were finalized according to the existing 
situation. Indoor air samples from 13 wards/ 
units of Yangon Children’s Hospital (YCH) 
and 10 wards/units of Yankin Children’s 
Hospital (YKCH): Out-patient Departments, 
Medical wards, Surgical wards, Intensive 
Care unit, Neonatal ward, Hematology unit, 
Renal unit were collected two-weekly for 
each hospital.  

Air sample collection procedures 

Air specimens were collected using the  
settle plate method for the enumeration of 
bacterial and fungal isolates (30-39 plates/day/ 
hospital). Three sterile petridishes containing 
selective media, Nutrient agar, MacConkey 
agar for bacterial isolation and Potato dextrose 
agar for fungal isolation were placed at height 
of 1 meter to 1.5 meters from the floor and  
at a distance of 1 meter from the wall or  
any object and were left opened in the 
center/corner of different wards/units for  
10 minutes.9, 10 Then, the lids were closed and 
placed in ice box for specimen transport to 
Bacteriology Research Division, Department 
of Medical Research for laboratory tests. 

Laboratory procedures 

The bacteria culture plates were incubated at 
37°C for 24 hours and the fungal culture 
plates were incubated at 26°C for 72 hours. 
Total bacterial count was enumerated on 
each plate and average of total bacterial 
count was calculated. The suspected colo-
nies were smeared on a glass slides stained 
by modified Gram’s Method and examined 
under microscope. Appropriate biochemical 
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tests were performed and antibiotics suscep-
tibility tests were done by disc diffusion 
method, Modified Kirby Bauer.11 Serology 
was done whenever necessary.  

Data analysis  
Data analysis was carried out by using SPSS 
version 19.0 software. Average microbial 
counts were calculated and compared 
between three seasons; rainy season (June to 
September), winter (October to February) 
and summer (March to May).  
Ethical consideration 

This study was approved by the Institutional 
Ethics Review Committee, Department of 
Medical Research.  
 

RESULTS 
 

Airborne microbial concentrations in two 
children hospitals  
The average total airborne microbial count 
of indoor air samples from different wards 
(a total of 9 air samples from each  
of 13 wards of YCH and from each of  
10 wards of YKCH) from 2014 June to 
2015 May, showed wide range from 37.5-
690.75 cfu/dm2/hr and 54-304.5 cfu/dm2/hr.  
The counts were compared with the 
standard acceptable limit.  
The unacceptable increased aerobic colonies 
counts of 630 and 509 colony forming unit 
(cfu/dm2/hr) were observed from YCH 
Surgical Ward 1 & 2, respectively (Table 1). 
Among the different wards/units studied in 
two children hospitals, total microbial count 
of Medical wards, Surgical wards, OPDs 
were observed to be higher than other wards 
in both YCH and YKCH.  

Distribution of different types of aero-flora 
in two hospitals in three seasons 

The bacterial isolates included Staphylo-
coccus aureus, Coagulase negative Staphylo- 
coccus, Micrococcus spp., Bacillus spp., 
Diptheriod bacilli, yeast for gram-positive 
92.3%(96/104), 91.8%(78/85) and Escheri-
chia coli, Citrobacter spp., Pseudomonas spp., 

Enterobacter spp., Klebsiella spp., Proteus 
spp., Acinetobacter spp., were isolated for 
gram-negative 4.8%(5/104), 4.7%(4/85) and 
fungal were 2.9%(3/104), 3.5%(3/85) in 
YCH and YKCH, respectively. 
 
Table 1. Total  aerobic microbial load  of  indoor 

air  from  two tertiary children hospitals  
               and critical zone of standard 

Ward/Units 
Average aerobic 
microbial count 

CFU/ dm2/hr 

Standard CFU/dm2/hr* 
Opti- 
mal 

Accep- 
table 

Unaccep- 
table 

Yangon Children’s Hospital   

  M1 658.5 0-450 451-750 >751 
  M2 554.25 0-450 451-750 >751 
  M3 447.75 0-450 451-750 >751 
  S1 630 0-250 251-450 >451 
  S2 509.25 0-250 251-450 >451 
  Burn 219.75 0-250 251-450 >451 
  Post OP 123.75 0-250 251-450 >451 
  Neonate:ill 37.5 0-250 251-450 >451 
  Neonate:prem 80.25 0-250 251-450 >451 
  ICU 103.5 0-250 251-450 >451 
  Haematology 120.75 0-250 251-450 >451 
  Renal unit 66.5 0-250 251-450 >451 
  OPD 690.75 0-450 451-750 >751 
Yankin Children’s Hospital    

  M1 304.5 0-450 451-750 >751 
  M2 260.25 0-450 451-750 >751 
  M3 202.5 0-450 451-750 >751 
  S3 221.25 0-250 251-450 >451 
  ICU 112.5 0-250 251-450 >451 
  OPD 576 0-450 451-750 >751 
  Neonate:ICU 44.25 0-250 251-450 >451 
  Neo:isolation 69.75 0-250 251-450 >451 
  Neo:HDU 54 0-250 251-450 >451 
  Neo:prem 39.75 0-250 251-450 >451 

*=Ref: 12 & 13 

Seasonal distribution of airbone micro-flora 
in the different hospital wards/units  

Seasonal distribution of airborne micro-flora 
in the different hospital wards/units from the 
two YCH & YKCH in Yangon is shown in 
Table 2. The highest microbial (both fungal 
and bacterial) load was detected in winter in 
both hospitals. 

Distribution of gram-positive, gram-negative 
and fungal aero-flora in two hospitals in three 
seasons 

Gram-positive bacteria load was highest in 
winter in both hospitals. Gram-negative 
bacteria load was highest in rainy season in 
both hospitals. Fungal load was found to be 
highest in winter in YKCH and highest in 
rainy season in YCH (Table 3). 
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Table 2. Seasonal  distribution  of  aero-flora in two hospitals (cfu/dm2/hr) 

 
Table  3.  Seasonal distribution of gram-positive, 

gram-negative and fungal aero-flora in 
two hospitals (cfu/dm2/hr) 

Microorganisms 
Winter  Summer  Rainy  

YCH YKCH YCH YKCH YCH YKCH 

Gram-positive  1555.5 710.25 1482 441 969.75 572.5 

Gram-negative  57 10.5 52.5 20.25 63 59.25 

Fungal 18 27.75 24.75 2.25 120 19.5 

 
Antimicrobial susceptibility pattern of 
gram-positive bacteria isolated from indoor 
air of two children hospitals  

The most common Staphylococcus aureus 
(n=55) isolates were found to be totally 
susceprible to the antimicrobial drug pipera- 
cillin/tazobactam (100%), highly suscep-
tibility to cefoxitin (98%), amikacin (94%), 
gentamicin (83%), cefoperazone/sulbactam 
(81%), moderately sensitive to ceftriaxone 
(77%), ciprofloxacin (74%), vancomycin 
(73%), amoxicillin-clavulanic acid (72%) 
and chloramphenicol (71%) and resistant  
to erythromycin (33%), azithromycin (32%) 
and ampicillin (31%). Coagulase-negative 
staphylococcus (n=33) were totally sensitive  
to amikacin (100%), highly sensitive pipera- 
cillin/tazobactam (91%), ciprofloxacin (88%), 
vancomycin (87%) and moderately suscep- 
tible to gentamicin (79%), cefoxitin (78%), 
azithromycin (77%). They were highly resis- 
tant to cefoperazone/sulbactam (83.3%), and 
ceftazidime (66%). 

Antimicrobial susceptibility pattern of 
gram-negative bacteria isolated from indoor 
air of two children hospitals. 

E. coli (n=24) isolates were highly suscep-
tible to meropenem (80%), gentamicin, 
imipenem, amikacin (70% each) and mode- 
rately susceptible to cefoperazone sulbactam 
(64%), ceftazidime, piperacillin/tazobactam 
(60%, each), ciprofloxacin (58%), and   highly 
resistant to amoxicillin-clavulanic acid  
(57%), ampicillin (45%), ciprofloxacin (42%). 
Klebsiella spp., (n=18) were totally suscep-
tible to cefoperazone/sulbactam (100%), 
highly susceptible to amikacin imipenem, 
ciprofloxacin (83%, each), moderately sus-
ceptible to gentamicin, ceftazidime, ceftri-
axone (66%, each). They were resistant to 
amoxicillin-clavulanic acid (50%). 
 

DISCUSSION 
 

In this study, the total aerobic counts 
obtained from indoor air of YCH surgical 
ward 1 and 2, respectively, were beyond the 
acceptable range of 251-450 cfu/dm2/hr. 
This finding was similar to that of a study in 
Southwest Ethiopia.13 The possible explan-
ation for the increased load of aerobic 
counts could be differences in the number  
of persons present, the amount of their 
movements, and other dust raising activities 
in the rooms of these two wards. This 

    Microorganisms Winter Summer Rainy 
    Bacterial isolates YCH YKCH YCH YKCH YCH YKCH 
Staphylococcus aureus 713.25 235.5 575.25 105 162 119.25 
Coagulase-negative Staphylococcus 32.25 16.5 30.75 12.75 63 33.75 
Micrococcus spp. 335.25 264 510.75 166.5 562.5 196.5 
Bacillus spp. 428.25 178.5 345 130.5 69.75 194.25 
Diptheriod bacilli 7.5 15.75 2.25 7.1 60 30 
Yeast 39 0 18 18.75 52.5 0 
Escherichia coli 24 2.25 17.25 4.5 17.25 3.75 
Citrobacter spp. 20.25 3.75 16.5 3.75 27.75 3.75 
Pseudomonas spp. 10.5 0 16.5 0 3 17.25 
Enterobacter spp. 0 0 0 0 5.25 12.75 
Klebsiella spp. 2.25 3 2.25 7.5 2.25 6.75 
Proteus spp. 0 1.5 0 1.5 7.5 6.75 
Acinetobacter spp. 0 0 0 3 0 8.25 
Total bacterial count 1602.5 720.75 1534.5 461.25 1032.75 633 
Fungal isolates 18 27.75 24.75 2.25 120 19.5 
Total microbial (bacterial & fungal) count 1630.5 748.5 1559.25 463.5 1152.75 652.5 
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finding indicates the necessity of rein-
forcement of infection control measures  
in these wards.  
Staphylococcus aureus, coagulase-negative 
Staphylococcus, Micrococcus spp., Bacillus 
spp., Escherichia coli, Citrobacter spp., and 
fungi were frequently isolated micro-
organisms. This finding was similar to that 
of a study in Nigeria with Staphylococcus 
aureus being the most prevalent bacteria 
isolate.14 Moreover, Staphylococcus aureus is 
a cause of infection of the skin, deeper tissue 
and organs. They are known primary agents 
of nosocomial infections in hospitals.15 
Similar variety of aero-flora was isolated  
in a hospital in desert country.16 In the 
present study Staphylococcus aureus was 
the most prevalent gram-positive bacteria in 
hospital air.  
In this study, the highest microbial (both 
bacterial and fungal) load was detected in 
winter in both hospitals. The wet season is 
characterized by longer days and warm 
humid weather, while the dry season was 
associated with relatively shorter days and 
long night temperatures.17 A study revealed 
high frequency of airborn bacterial isolates 
in rainy season than the dry season as 
compared to the frequency of airborne 
fungal isolates, which predominate during 
the dry season.5  
There are a number of studies which 
reported that seasonality can affect the 
results of an indoor microbial analysis. In 
this study, the highest microbial (both 
bacterial and fungal) load was detected in 
winter in both hospitals. However, a report 
found that seasonal differences between 
bacterial aero-floras were not statistically 
significant. Information about the seasonal 
variation may be important for infection 
control measures.18 Studies on seasonal 
variation of microbial flora in indoor 
environments have mostly concentrated on 
viable counts of fungi.19, 20  

In this study, the drug susceptibility pattern 
of most frequently isolated gram-positive  
 

and gram-negative bacteria were reported. 
Methicillin-resistant S. aureus (MRSA) is   
a bacterium responsible for both hospital 
and community acquired infections. In the 
present study, a total of 3 MRSA isolates 
and 3 MRCoNS isolates were found      
from YKCH samples and one MRCoNS 
isolate was found in YCH*. The Clinical 
and Laboratory Standards Institute (CLSI) 
approved that the break-points for S. aureus 
are different from those for coagulase-
negative Staphylococcus. (*Interpretive 
criteria for Cefoxitin Disk Diffusion Test  
for S. aureus: susceptible ≥22 mm and 
resistant ≤21 mm, for Coagulase-negative 
Staphylococcus: susceptible ≥25 mm and 
resistant ≤24 mm).21 

Antimicrobial resistance is a major world- 
wide public health concern and hospital 
environment is bombarded with drug-
resistant bacteria which are the potential 
causal agents of nosocomial infections.  

Regularly monitoring of hospital aero-flora 
is particularly recommended. In Myanmar, 
there are limited numbers of studies on 
microbiological quality of indoor air 
especially among children population. 
Estimation of the quantity, types and 
charactristics of airborne microorganisms 
among hospitallized children and seasonal 
variability in microbial population are of 
medical importance as these data can be 
used as indexes for infection control 
measures in hospital environments.  

Data on microbiological indoor air quality 
of the study hospitals can contribute 
strategies for improving infection control 
measures in the hospital environment. This 
research study revealed the microbiological 
quality of hospital air and the type of 
airborne micro flora of the two major 
children hospitals in Yangon. These results 
were informed to the hospitals so that these 
hospitals could enhance the good practice of 
infection control measures and possible 
consideration in routine infection control 
practices.  
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