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EDITORIAL 

 
 The present issue, Vol. 25, No. 3, is the last one of 2013 and includes 

14 long articles and a short report. There is a variety of topics regarding about 

malaria, dengue fever control, concept of medical students, diabetes mellitus, 

complementary and alternative medicine in children with cancer, acute 

respiratory infection in children, antibiotics residues in fish and prawn, 

influence of low fat food on absorption of piperaquine, determination of 

organochlorine pesticide contamination, effect of cyanidin-3-glucoside in 

diet, viability of recombinant hepatitis B surface antigen, pharmacokinetics of 

piperaquine, opinion of care givers and midwives towards hepatitis B 

immunization, determination of Myanmar medicinal plant extract, awareness 

on preparedness of community on storm disaster. We are very sure that 

all articles are interesting and attract to all the Myanmar Health Sciences 

Research Journal readers in various ways.  

The leading article is about the advanced molecular study on malaria 

which is a potentially fatal tropical disease in nearly 100 countries worldwide 

and affects more than 200 million people out of which 70% are children 

under 5 years. It is also one of the killers of pregnant women and more than 

a million people die each year. Under the umbrella of the Ministry of Health, 

the Department of Medical Research (Lower Myanmar) has been conducting 

research work on malaria in collaboration with National Malaria Control 

Programme of the Department of Health since many decades ago. 

Although malaria is a preventable disease, it still remains life-

threating disease as well as one of the Global burdens. Recent reports have 

highlighted severe and fatal disease associated with P. vivax mono-infection 

in tropical areas. Chloroquine, the drug of choice for the suppression and 

treatment of malaria caused by Plasmodium vivax, has remained sensitive but 

there have been sporadic reports of chloroquine resistance in P. vivax among 

many geographical regions of the world.  

In this article, although P. vivax is still sensitive to chloroquine by 

using molecular method in two townships of Mon State in Myanmar, it was 

 
 



found that there is a substantial amount of Y976F mutation (21.9%) among 

the clinically chloroquine sensitive samples. In addition, the article 

highlighted the need to monitor the potential chloroquine resistant vivax 

malaria by means of both clinical and molecular methods in order to combat 

malaria. 

We hope that the fight against malaria including case management, 

surveillance, monitoring, evaluation, prevention and elimination has been 

within the range of global progress focusing on providing an integrated 

solution to the various epidemiological and operational challenges that affect 

different parts of the world.  

            Last, not the least, we sincerely thank to all the authors who 

contribute the very informative research findings to the MHSR Journal so as 

to meet the aims of the journal and improve the health status of our country, 

Myanmar. 
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Single Nucleotide Polymorphisms in Multidrug Resistance 1 (mdr1) Gene of 
Plasmodium vivax Isolates in Thanbyuzayat Township, Myanmar 

 
Mya Mya Lwin1, Mallika Imwong2 & Ye Htut3 

1Department of Microbiology, University of Medicine 2 
2Department of Molecular Tropical Medicine 

Mahidol University, Thailand 
3Department of Medical Research (Lower Myanmar)  

 
Thirty-two laboratory-confirmed Plasmodium vivax samples were collected 
before treatment with chloroquine and primaquine at the Out-patient 
Department (Malaria), Thanbyuzayat Township Hospital, Thanbyuzayat 
Township, Myanmar during 2008. Multidrug resistance 1(mdr 1) gene point 
mutations were evaluated by PCR and direct sequencing. Compared to Sal1 
as the reference wild type, three nonsynonymous mutations at codon 958, 
976 and 1076 of Pvmdr1 gene were found in this study. Point mutation at 
codon 976 (Y to F, tyrosine for phenylalanine substitution) was observed in 
7 samples (21.9%) and the F to L change (phenylalanine for leucine 
substitution) at codon 1076 was seen in 14 samples (43.8%), although  
P. vivax is still sensitive to chloroquine in this region. 
 

INTRODUCTION 

 
Plasmodium vivax is the most geograph- 
ically widespread human malaria parasite, 
affecting almost 40% of the world 
population. Global burden of malaria due to 
P. vivax is reported to be 132 to 391 million 
clinical cases each year. Most of the cases 
originated from South East Asia and 
Western Pacific mainly in the most tropical 
regions.1 

Recent reports have highlighted severe and 
fatal disease associated with P. vivax mono-
infection in tropical areas. Major mani-
festations include severe anemia and 
respiratory distress especially in infants.2 

Chloroquine is the drug of choice for the 
suppression and treatment of vivax malaria 
and has been used since 1946 in most 
regions of the world. Plasmodium vivax has 
remained sensitive to chloroquine until 1985 
but there have been sporadic reports of 
chloroquine resistance in P. vivax from 
many geographical regions of the world.3 

Emergence of chloroquine resistant P. vivax 
had been observed in Papua New Guinea, 

different regions of Indonesia and in Central 
America as well as in Myanmar and India.4 

The available procedures to monitor the 
antimalarial sensitivity of P. vivax, parti-
cularly in view of its emerging resistance to 
chloroquine include therapeutic efficacy 
testing (in vivo testing), assay of parasite  
susceptibility to drug in  culture     (in vitro 
culture) and studies  of gene  mutation or 
gene amplifications  associated with parasite 
resistance.5 

Following the availability of molecular 
techniques, several markers have been 
investigated for their association with anti-
malarial drug resistance for P. falciparum. 
However, little is known about drug 
resistance of P. vivax until recent years. 
Genetic determinants and molecular 
mechanisms of chloroquine resistance in  
P. falciparum and P. vivax are different.  

Preliminary studies on drug resistance in  
P. vivax have focused on the orthologues of 
the transporter genes Pfcrt and Pfmdr1, 
known to be key determinants in P. falciparum 
resistance. Nucleotide polymorphisms at  
2 codons of Pvmdr1 gene Y976F and  
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F1076L in a small number of P. vivax 
isolates from different endemic areas  
including Thailand and Indonesia were 
identified.6 Studies from Indonesia, Thailand 
and Papua New Guinea found that a Y976F 
Pvmdr1 polymorphism correlated with 
reduced susceptibility to chloroquine both  
in vitro and in vivo.7, 8 The Pvmdr1 poly- 
morphism at Y976F may provide a useful 
tool to highlight areas of emerging chloro- 
quine resistance. The aim of this study was 
to detect single nucleotide polymorphisms 
in Pvmdr1 gene, mainly focused on codon 
976 among P. vivax isolates. 
 

MATERIALS AND METHODS 
 

Plasmodium vivax isolates were collected 
during a 28-day in vivo therapeutic efficacy 
study conducted at the Out-patient Department 
(Malaria), Thanbyuzayat Township Hospital, 
Thanbyuzayat Township, Myanmar during 
2008. Thanbyuzayat Township (Mon State) 
is a malaria endemic area but there have 
been no epidemics. Malaria morbidity in 
this area is 10-19/1000 population. Plasmo-
dium falciparum to Plasmodium vivax ratio 
is 3:2 (60%:40%). Mixed infection is 1.6% 
in this area. Vectors for malaria parasite are 
Anopheles minimus and A. dirus. Entomo-
logical inoculation rate (EIR) is not known.9 

Peripheral blood samples of P. vivax  
infected patients with parasitaemia level    
of more than 250 µl were collected using 
Whatmann 3MM filter paper before 
treatment with chloroquine 10 mg/kg on 
days 1, 2 and 5 mg/kg on day 3 (total dose 
25 mg/kg body weight) and  primaquine 
0.25 mg/kg daily for 14 days. 

DNA was purified from the blood spot 
sample using commercially available DNA 
Mini Kit (QIAGEN, Germany). Confirma-
tion of the microscopic diagnosis as Plas-
modium vivax and testing for the presence 
of other Plasmodium species was made 
using a nested PCR-based protocol. In  
the first step, 1µl of extracted DNA was  
amplified using genus-specific primers. In 
the second step, 1 µl of PCR 1 amplification 

product was further amplified using species- 
specific primers.10 

Pvmdr1 point mutation detection 

Three fragments (496, 590, and 541 base 
pairs) of pvmdr1 which comprised nucleo-
tide (nt) 158-653, 2752-3341, 3683-4223, 
respectively, were amplified by PCR in a 
total volume of 50 µl, and in the presence  
of 10 mM Tris-HCl, pH 8.3, 50 mM KCl,  
2 mM of MgCl2, 250 nM of each oligo-
nucleotide primers, 125 µM of each of the 
four dNTPs, and 0.4 units of AmpliTaq 
polymerase (Perkin Elmer Cetus, USA). 
The amplification reactions were initiated 
with 1 µl of the template genomic DNA 
prepared from the blood samples.  

The cycling parameters for PCR were as 
follows: an initial denaturation step at  
95ºC for 5 minutes followed by cycles of 
annealing at 58ºC for 2 minutes, extension 
at 72ºC for 2 minutes, and denaturation at 
94ºC for 1 minute. After a final annealing 
step followed by 5 minutes of extension, the 
reaction was stopped. PCR products were 
stored at 4ºC until analysis. 

Direct sequencing from PCR products was 
performed at the Department of Molecular 
Tropical Medicine, Faculty of Tropical 
Medicine, Mahidol University using an ABI 
automated sequencer. Sequence alignments 
were performed using the Bioedit program.11  

Ethical approval 

The study protocol was approved by the 
Ethical Committee of the University of 
Medicine 2, Yangon. 
 

RESULTS 
 

Frequency of point mutations in the Pvmdr1 
gene 

Pvmdr1 sequences were obtained from the 
32 Plasmodium vivax samples. Compared to 
Salvador 1 strain as the reference wild type, 
three nonsynonymous mutations at codon 
958, 976 and 1076 of Pvmdr1 gene were 
detected in this study. Point mutation at 
codon 976 (Y to F, tyrosine for phenyl-
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alanine substitution) was observed in  
7 samples (21.9%). Wild type allele were 
found in 25 samples (78.1%). 
 

                    
  
 
 
 
 
 
 
  
 
 
 
 
 
 

Fig.  1.  Frequency   of   point  mutations  in  the 
             Pvmdr1 gene 

The F to L change (phenylalanine for 
leucine substitution) at codon 1076 was 
found in 14 samples (43.8%). Wild type 
allele were found in 18 samples (56.2%). 
Point mutation at codon 958 (T to M, 
threonine for methionine substitution) was 
found in all samples (Fig. 1). 
 
Table 1. Distribution of Pvmdr1 genotype 

  Pattern of genotype Number Percentage 

M- Y- F 18 56.2 
M- Y - L 7 21.9 
M- F - L 7 21.9 
Total 32 100 

Rate of distribution of Pvmdr1 genotype 

The rates of distribution of Pvmdr1 
genotype among 32 samples were 56.2% 
(18/32) for the single mutant genotype  
(M-Y-F), 21.9% (7/32) each for the double 
mutant genotype (M-Y-L) and triple mutant 
genotype (M-F-L) (Table 1). 
 

DISCUSSION 

Drug resistance to antimalarial drugs has 
evolved with the underlying resistance 
mechanisms derived mainly from mutations 
in the genes encoding target enzymes or 
transporters. Molecular techniques for 
detection of antimalarial drug resistance are 
in the process of being developed and 
validated, but the in vivo and in vitro 

methods offer promising advantages. 
Molecular tests such as polymerase chain 
reaction (PCR) indicate the presence of 
mutations encoding biological resistance to 
antimalarial drugs. 

Earlier studies of the mechanism of 
chloroquine resistance identified the role of 
the P. falciparum multidrug resistance 
(pfmdr1) gene and resistance to chloroquine 
was thought to be linked to point mutations, 
such as the asparagine-to-tyrosine substi-
tution at position 86. Current evidence from 
transfection studies strongly suggests that 
the mechanism of P. falciparum resistance 
to chloroquine is linked to mutations in the 
pfcrt gene, especially the substitution of 
threonine for lysine at position 76.12 

However, the molecular mechanism under-
lying chloroquine resistance in P. vivax 
malaria remains unclear and may involve 
multigenic loci. Two main transporters, 
identified as possible genetic markers of 
chloroquine resistance have been studied in 
P. vivax. However, no association has been 
found between point mutations in the 
orthologue genes, Pvcrt-0 (Pvcg10) and 
Pvmdr1 and the clinical response of vivax 
malaria to chloroquine.13, 14 

One study reported the first evidence of  
the Plasmodium vivax orthologue of the 
Pfmdr1 gene (Pvmdr1 gene - Plasmodium 
vivax multidrug resistance gene). The 
Pvmdr1 gene is characterized by a single 
open reading frame of 4392 base pairs 
encoding a deduced protein of 1464 amino 
acids. Sequence analysis of the Pvmdr1 
gene has shown no polymorphism at Pvmdr1 
codon 91 homologus to Pfmdr1 codon  
86, which is associated with drug resistance 
in P. falciparum. Two Pvmdr1 mutant 
alleles were identified: F1076 and Y976F. 
These mutations could be early molecular 
markers of P. vivax in chloroquine 
resistance.6 

Single nucleotide polymorphisms in the 
sequence of a mdr (multidrug resistance) 
like gene - Pvmdr1 in Plasmodium vivax 
isolates were assessed in this study for 
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potential use as a molecular marker in the 
surveillance of chloroquine resistance in  
P. vivax.  The prevalence of three non-
synonymous mutations at codon 958, 976 
and 1076 of Pvmdr1 gene were detected in 
this study.  The Y to F change (tyrosine for 
phenylalanine substitution) at codon 976 
was observed in 21.9% (7/32) of P. vivax 
isolates. The F to L change (phenylalanine 
for leucine substitution) at codon 1076 was 
found in 43.8% (14/32) of Plasmodium 
vivax isolates. 

In a study using Salvador1 as the reference 
strain, sequence analysis revealed single 
nucleotide polymorphisms (SNP) at 5 loci 
of Pvmdr1, two nonsynonymous mutations 
resulting in amino acid changes at Y976F 
and F1076L and three synonymous  SNPs 
(at codons 493, 908 and 1396). The Y976F 
mutation, tyrosine for phenylalanine sub-
stitution was significantly more prevalent in 
Indonesian isolates (clinically chloroquine 
resistant isolates) compared to Thai isolates 
(clinically chloroquine sensitive isolates) 
(96.1% vs. 25%).7 The Y976F mutation in 
Plasmodium vivax Pvmdr1 gene was found 
in one out of eleven Thai isolates and three 
out of five Myanmar isolates.15 

Regarding the Pvmdr1, the presence of the 
polymorphism mdr1 locus Y976F in 
Plasmodium vivax field isolates was con-
firmed in this study. This mutantion was 
observed in  21.9% of Plasmodium vivax 
isolates although  the 28-day therapeutic 
efficacy test done on the patients from 
Thanbyuzayat Township revealed that 
Plasmodium vivax was still sensitive to 
chloroquine in that area.16 

Among 32 samples, the single mutant 
genotype (M-Y-F) was 56.2% (18/32), 
double mutant genotype (M-Y-L) and triple 
mutant genotype (M-F-L) were 21.9% 
(7/32), respectively. In one study, the wild 
type genotype (Y-F) was 42%, single 
mutant genotype (Y-L) was 33% and double 
mutant genotype (F-L) was 25%.6 

The T to M change (threonine for methi-
onine substitution) at codon 958 was found 

in all samples (100%). In a study conducted 
in Madagascar, mutation in the Pvmdr1 
gene at codon 958 (T958M) was highly 
frequent (100%) where clinical failure rate 
was 5.1%.17 

Different researchers tried to identify 
molecular markers of chloroquine resistance 
in P. vivax since 2005. They used P. vivax 
isolates from different endemic areas, 
different sample size and also different 
molecular techniques. They proved the    
976 mutant may be a useful molecular 
marker of emerging chloroquine resistant 
Plasmodium vivax.  

In conclusion, the results of the 
Thanbyuzayat, Mon State study revealed a 
substantial amount of Y976F mutation       
(21.9%) among the clinically chloroquine 
sensitive samples. Therefore, the study area 
should be monitored for potential chloro-
quine resistant vivax malaria by means of 
both clinical and molecular methods. 
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A biological control of Aedes aegypti larva in water storage containers using 
dragonfly nymph was done in randomly selected 50 households in each  
area- Ward 7 (East) as test  and Aung Thitsa ward as control areas in 
Thakayta Township from January 2009 to October 2010. Aedes larvae 
positivity in water storage containers was investigated and recorded. 
Household Index (HI), Container Index (CI), Breteau Index (BI), Pupae 
Indices and man biting rate were determined before and after interventions. 
In the laboratory, collected dragonfly nymphs and eggs from pond were 
reared for mass production to be released in water storage containers for 
field trial and maximum number of larval consuming rate was measured 
using Anopheles, Culex and Aedes larvae. Laboratory and semi-field results 
revealed that the longevity of nymphs is between 173±1.6 days to 182±1.5 
days in different water storage containers. A medium size (1-1.5 cm) 
dragonfly nymphs (Corcothemis servilia servilia) consumed 129.7±1 Aedes 
larvae per 24 hours followed by Anopheles larvae. After that, (1-1.5 cm size) 
2 dragonfly nymphs per container were put into containers monthly for  
3 months. After intervention, HI, CI and BI were significantly reduced from 
64%, 25% and 154% to 4%, 1% and 4%, respectively within 3 months (HI, 
X2=59.02, p<0.001; CI, X2=22.4, p<0.001; and BI, 97.4% reduction ). Also 
100% reductions were found in key containers and key premises in test area 
of Ward 7(East). Pupae Indices and man biting rate were also significantly 
reduced from pre-intervention period to post-intervention. Dragonfly nymph 
can be used effectively as a strong biological agent for the control of Aedes 
mosquito-borne diseases like DHF.   

 
INTRODUCTION 

 
Mosquitoes transmit some of the world’s 
worst life-threatening and debilitating 
parasitic and viral diseases including 
malaria (Anopheles), filariasis (Culex), 
Japanese encephalis (Mansonia), chikun-
gunya and, dengue fever (Aedes). Dengue is 
the most rapidly spreading mosquitoes 
borne viral disease in the world, transmitted 
by Ae. aegypti mosquitoes. In the last  
50 years, incidence has increased 30-folds 
with increasing geographic expansion to 
new countries and in the present decade, 
from urban to rural setting. An estimated  

50 million people are at risk in dengue 
endemic countries.1 South East Asia Region 
and Western Pacific Region bear nearly 
75% of the current global disease burden 
due to dengue.2 Dengue fever (DF) and 
dengue haemorrhagic fever (DHF) are 
increasingly becoming serious public health 
problems in Myanmar especially among the 
5-10 and 11-15 years age groups and now 
noted 15 years above, a vast majority of the 
cases occur in 5-8 years age group.3, 4 In 
Myanmar, the highest numbers of DHF 
cases were reported from Ayeyawady, 
Kachin, Magway, Mandalay, Mon, Rakkine, 
Sagaing, Taninthayi and Yangon regions.5  
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In 2007, from January to September report 
of VBDC revealed 9570 cases and cases 
fatality rate was slightly above 1%.5 A 
severe outbreak of DHF occurred for the 
first time in Yangon in 1970.6  

Aedes aegypti and Aedes albopictus are 
found throughout Myanmar. Ae. aegypti is 
the main vector and Ae. albopictus has only 
a secondary role. Many populations of 
mosquito vectors have developed resistance 
to synthetic organic insecticides, used mostly 
during the last half of 20 century7 and there 
is growing concern about the potential 
health and environmental risks caused by 
these insecticides.8 It is urgently needed a 
new or alternative vector control methods 
which are more effective than routine 
method. Dragonfly nymphs are very good 
predators of mosquitoes larvae.9, 10 They 
spend most of their lives as nymphs, eating 
mosquitoes larvae, tiny fish or tadpoles. The 
nymph stage can be as long as 5 years in 
larger species of dragonflies, while in smaller 
species it can be 2 months to 3 years.  

The aim of the study was to reduce DF/DHF 
cases by using biological vector control 
method in periurban area of Thakayta 
Township.  

MATERIALS AND METHODS 

Study design 

Laboratory-and field-based pre- and post-
intervention study  

Study period 

From January 2009 to October 2010 

Study area 

Intervention and non-intervention areas 

Ward 7 (East), Thakayta Township, Yangon 
Region was randomly selected as inter-
vention (test) and Aung Thitsa ward as non-
intervention (control) areas. Fifty house-
holds each were randomly selected as test 
and control houses. The distances of inter-
vention and non-intervention areas are  
2 miles and 5 miles away from Yangon 
City.  Sanitation supervision of both areas is 
under the Township Municipal authorities.  

Most of the house leaders and adult persons 
work as government staff, some were 
working on business and 90% of the 
children were students. There is one primary 
school each in both areas. Detail of the 
populations and water storage containers in 
the study areas are shown in Table 1.   
 

Table 1.  Detail of the  study areas  of Thakayta   
Township   (pre-  to  post-intervention   
periods, July  to October  2010) 

Study areas 
(Monthly collection 

for 4 months) 
n=50 houses 

Population  Containers 

Total* 
Child-

ren 
Major Minor 

Miscella- 
neous 

Ward 7 (East) 269 
±5.90 

31 
±0.55 

259 
±4.3 

55 
±1.4 

89 
±4.1 

Aung Thitsa ward 247 
±4.76 

32 
±1.30 

187 
±5.1 

46 
±2.23 

91 
±6.2 

Data area shown in mean±SD   *=Adult+Children 

Study population 

Dragonfly nymph and eggs collection 

Dragonfly nymphs and eggs were collected 
in ponds in Dagon Township and all kinds 
of water storage containers especially from 
major containers (e.g. concrete tanks, con-
crete drums). Collected dragonfly eggs and 
nymphs were put into plastic bag and 
carried to laboratory for further study. Eggs 
were hatched in plastic bucket and nymphs 
were reared in laboratory with tap water in 
12”x16”x6” trays covered with nylon net 
and Aedes larvae were supplied as food till 
emerged to adult. 

Species identification  

In the laboratory, adult dragonflies which 
emerged from nymph and eggs survey were 
identified according to Fracer F.C.11  

Laboratory study 

Laboratory trials were conducted at Medical 
Entomology Section, National Health 
Laboratory to determine the longevity of 
nymphs and larvae consumption rates were  
examined using laboratory reared Aedes, 
Culex and Anopheles larvae as larval food. 
Larvivorus tests were carried out according 
to WHO instruction.12  

Mass rearing  

In the laboratory, collected eggs were 
hatched in plastic bucket with pond water. 
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After eggs hatching, 3 days old nymphs 
were transferred to 5x6x3 feet concrete tank 
for mass rearing in natural condition, 
supplying laboratory reared Aedes larvae 
daily as food. When nymphs were reached 
1-1.5 cm size, they were used for further 
biological control measure in water storage 
containers in test area. 

Larval consumption test 

Larval consuming rate was measured using 
laboratory reared Aedes aegypti, Culex quin-
quefastiatus and Anopheles vagus larvae, 
150  each 3rd and 4th instar larvae for one 
nymph (1-1.5 cm size) , 300 larvae each for 
2 nymphs and 450 larvae each for 3 nymphs 
put in 500 ml, 1000 ml and 1500 ml water 
volumes. Three replicates were done for 
each test. 

Testing for longevity of nymph (laboratory 
and semi-field tests)        

Each of ten 3-day-old nymphs were put  
into major water storage containers (e.g. 
concrete tank, concrete drum); (two 
replicates were done for each test) and 
reared in natural condition till adult  
without being supplied any food. Simul-
taneously, laboratory tests were done using 
10 nymphs each in two plastic buckets. 
Aedes larvae was supplied daily as food for 
nymphs of one test buckets and only 
vegetative was supplied for remaining one 
test bucket with 10 nymphs. Longevity  
of nymphs was observed till emerged  
to adult dragonflies from nymph stage. 
Daily observation was done in all tested 
containers. 

Field trial 

Intervention area 

In selected 50 houses, laboratory reared  
two nymphs (1-1.5 cm size) were released 
monthly in each positive and negative major 
containers, minor containers (e.g. earthen 
pot), and one nymph each was released 
monthly in miscellaneous containers: (e.g. 
bamboo tray, flower vases etc.) by field 
research workers. Larva indiees were 
measured monthly for three months. 

Non-intervention area 

In selected 50 houses, monthly Aedes larvae 
positivity was measured in all water storage 
containers without releasing any dragonfly 
nymphs and the results were compared with 
after intervention results of intervention 
area. Surveys were undertaken in both areas 
prior to and after intervention for three 
months.  

Pre- and post-intervention surveys of Aedes 
larvae and pupae positivity were carried out 
in all domestic water containers. The results 
of larval and pupal indices of both areas 
were recorded. Daytime indoor man biting 
rate of Aedes mosquitoes was measured 
using well-trained 5 volunteers insect 
collectors in selected households between 
8:00 am to 11:00 am for 2 hours in both 
areas.   

Analysis of data 

All laboratory and field data were analyzed 
by using Microsoft EXCEL. Laval indices, 
percentage reduction of key containers and 
key premises, pupae indices and man biting 
rate and mean, standard deviation (SD), 
MacNemar Chi-squared test and p value 
were calculated.    

RESULTS 

Dragonfly nymphs collection in natural 
condition 

In the natural condition, dragonfly (Corco-
themis servilia servilia) nymphs were found 
monthly in ponds and maximum numbers of 
dragonfly nymphs were collected in July  
to October. In water storage containers,  
high numbers of dragonfly nymphs were 
collected in major containers. A single 
medium size (1-1.5 cm length) dragonfly 
nymph consumed maximum number of 
129.7±17 3rd & 4th instars Aedes larvae per 
24 hours, followed by Anopheles and Culex 
larvae. Two dragonfly nymphs consumed 
289.5±15 3rd & 4th instars Aedes larvae in  
500 ml water (Fig.1). The longevity of 
nymph’s life in semi-field trials condition in 
different water storage containers was found  
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183±1.5 days in Bago jar, 182±1.5 days in 
200 lit drum, 181±1.3 days in concrete jars, 
181±1.2 days in concrete drum and 180± 
1.2 days in concrete tanks. In laboratory 
condition, Aedes larvae and vegetative 
supplied nymphs were emerged within 73±1.6 
and 182±1.5 days, respectively (Fig. 2). 
 
 

 

 

 

 

 

 

 
 

 
 
Fig. 1.  Larvae  consuming  rate of  medium size  
            (1-1.5 cm) dragonfly  nymph against  3rd  
            & 4th  instars Aedes Culex and  Anopheles  
            larvae in different water volumes 
 
 
 

 

 

 

 

 

 

 

Fig. 2.  Longevity   of    dragonfly    nympths   in 
different    water   storage   containers   in 
laboratory and natural semi-field conditions 

Table 2 shows that after the intervention HI, 
CI and BI were significantly reduced in 
intervention area i.e., from 64%, 25% and 

154% to 4%, 1% and 4%, respectively (HI,  
X2=59.02, p<0.001; CI, X2=22.4, p<0.001 
and BI, 97.4% reduction).  

Table  2.  Larval    indices  of   intervention   and  
non-intervention   areas  of   Thakayta  
Township 

Indices 

Ward 7 (East) 
Intervention  area 

(Test)  

Aung Thitsa Ward 
non-Intervention area 

(Control)  

Pre During Post Pre During Post 
July 
(%) 

Aug 
(%) 

Sept 
(%) 

Oct 
(%) 

July 
(%) 

Aug 
(%) 

Sept 
(%) 

Oct 
(%) 

HI 64 17 11 4 52 42 54 56 
CI 25 7 3 1 11 13 14 13 

BI 154 62 22 4 76 84 88 86 

 HI=Household index    CI=Container index    
 BI=Breteau index 
(HI:X 2 =59.02, p< 0.001)       (CI:X2=22.04, p<0.001)  
(BI:97.4% reduction) 
 
Table 3.  Percentage reduction of key containers  

in  intervention   and  non-intervention  
areas of Thakayta Township 

 Key containers 
 

Areas 
Pre -     

intervention 
Post- 

 intervention 
Percent- 
change 

Test  
Ward 7 (East)  

20 0 100% 
reduction 

Control 
Aung Thitsa ward  

9 13 44.44%  
increase 

  Key containers= Over 500 Aedes larvae/container    

 
Table 4.  Percentage  reduction of  key premises  

in  intervention  and   non-intervention  
areas of Thakayta Township 

 Key premises 

Areas Pre- 
intervention 

Post- 
intervention 

Percent 
change 

Test  
Ward 7 (East) 

13 0 100% 
reduction 

Control 
Aung Thitsa Ward  

7 10 42.85%  
increase 

 Key premises=3 and above positive water containers  
 for Aedes larvae/household  

Table 3 & 4 show that 100% reduction was 
found in key containers (container with 
>500 larvae) and key premises (premises 
with 3 or more positive containers with 
Aedes  larvae)  in  test areas. Pupae/house, 
pupae/container, pupae/ person and pupae/ 
child decreased from 6.82, 1.10, 1.27 and 
10.66 to 0.2, 0.02, 0.02 and 0.22, res-
pectively. Daytime man biting rate was also 

A= 500 ml B = 1000 ml C = 1500 ml 

A = Plastic bucket (with food) 
B = Plastic bucket 

 (only vagetation) 
C = Concrete tank 

D = Concrete drum 
E = Concrete jar 
F = Bago  jar 
G = 200 lit-drum 
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reduced from 17.4 bite/man/day to 1.6 bite/ 
man/day in test area. Although in control 
area, larval indices, pupal indices (i.e., from 
1.65 to 1.93 pupae/person, from 13.13 to 
14.25 pupae/children, from 1.23 to 1.55 
pupae/container and from 8.4 to 9.98 
pupae/house and man biting rate (i.e., from 
16.4 to 19.2 bite/man/day) were gradually 
rising throughout the study periods.  

Highest number of larvae and pupae was 
found in car tiers, spirit bowls, earthen pots 
and metal drums followed by Bago jars and 
concrete jars. About 10% of the concreted 
water storage containers were naturally 
positive for dragonfly nymphs. Above 40% 
of the households used concrete tank, 
concrete drums and concrete jars in both 
areas.  
 

DISCUSSION 
     
Most of the Aedes, Culex and Anopheles 
species are human vectors and have been 
reported to transmit one or more diseases 
including DF/DHF, filarisis, malaria, 
Japanese encephalitis, yellow fever, and 
chikungunya in Asia.13, 14 Dragonfly nymphs 
are easily and abundantly found in ponds 
and they are also found in man-made water 
storage containers like concrete tanks and 
concrete drums because plenty of foods are 
available like tiny fish and tadpoles and 
mosquitoes larvae in these containers.  The 
dragonfly immature stages are aquatic and 
adults are usually found near water.15  

Dragonfly nymphs were found monthly in 
pond but maximum numbers of dragonfly 
nymphs were collected from July to October 
due to the temperature and humidity which 
are more suitable for breeding of female 
dragonfly.15 A study in India mentioned that 
adult dragonflies are found in greater 
number during summer and monsoon 
seasons.16  

Study of breeding sites and breeding times 
are important to know about breeding habit 
and habitat of dragonfly and known about 
which nymphs are good predators of Aedes, 
Culex and Anopheles mosquito larvae. 

Laval predatory rate of dragonfly nymphs 
was found highest against Aedes larvae but 
it was not significantly different between 
other Anopheles and Culex mosquito larvae 
in laboratory. Same laboratory results have 
been found by other investigators10, 17 but    
a laboratory study revealed that dragonfly 
nymphs consumed maximum number of 
Anopheles larvae (121±12) followed by 
Aedes and Culex.18  

The experiment of the longevity of nymph’s 
life in semi-field condition was longer than 
laboratory condition; it may be due to in-
sufficient of food in water storage con-
tainers in natural condition, 180 to 183 days 
in field and 173 days in laboratory. It is very 
good information for vector mosquitoes 
control programme because longer aquatic 
nymphs life helps to give long-term       
mosquitoes control management. Another 
good thing is dragonfly nymphs never jump 
out from water storage containers whenever 
containers are fully filled or overflowed 
with water. The nymph stage of large 
species dragonflies is as long as five years 
and in smaller species, this stage lasts from 
2 months to 3 years.11  

Larval indices of HI, CI, BI, key container 
and key premises were significantly reduced 
in post-intervention period in test area but in 
control area, larval indices were gradually 
rising in post-intervention months. The 
results agreed with those of a study on 
dragonfly larvae in Yangon, Myanmar22 and 
Indian researchers found efficient control 
results using dragonfly nymphs in Burdwan 
and Birbhum, West Bengal, India.19 

Field study demonstrated that Ae. aegypti 
immature can be removed rapidly and 
efficiently from water storage containers 
(100% reduction) in key containers and key 
premises after using dragonfly nymphs.  
The results are similar with those in the 
study of Thakayta20 and Shwepyithar 
Townships.21 Pupal indices were also 
significantly reduced in post-intervention 
months. Distribution of Ae. aegypti pupae/ 
container is strongly clumped to DHF 
endemicity and Aedes adult density. 
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Daytime man biting rate was also 
significantly reduced in post-intervention 
period. The results agree with those of a 
bio-control study in india.10 Field studies 
showed that dragonfly nymphs were highly 
effective in control of Aedes mosquito 
immature stage. Reduction in Aedes larvae 
indices after intervention was a valuable 
finding. Similar result has been found in a 
study in periurban area of Yangon.20 The 
efficacy of dragonfly nymphs was noted to 
be as good as larvivorous fishes like 
Aplocheilus panchax.23 The study supports 
the fact that high density and habitat           
in pond and water storage containers of 
Corcothemis servilia servilia help to control 
the breeding of Aedes mosquitoes. The 
nymph of C. servilia servilia was proved    
to be an efficient predator of mosquito 
immature and it is strongly recommended 
that the dragonfly nymphs are useful in bio-
control of medically important mosquitoes. 

The study concluded that Aedes, Culex and 
Anopheles are important vectors of diseases, 
especially in the tropic regions. Resistance 
to chemical insecticides is a growing 
problem, and increasing attention is being 
paid to alternative control methods. Alter-
native biological control method of dragon-
fly nymphs was found to be effective in 
suppression of Aedes mosquito larvae and 
adults population. This control tool was 
locally available and harmless to man and 
environment and ecology. Because of its 
relatively long nymph life, C. servilia servilia 
can be used effectively as a strong bio-control 
agent. Therefore, application of dragonfly 
nymphs should be considered in control of 
DHF when routine methods fail. The method 
could be effectively used for the control of 
Aedes breeding containers by themselves and 
the method is also simple, easy, time and 
labour saving. The method is very appropriate 
for grassroots level and high class also in 
community where DHF is epidemic.  

National Dangue Prevention and Control 
Committee should be organized with local 
authorities concerned and health workers 
including community persons. Application 

of dragonfly nymphs for controlling Aedes 
aegypti larvae in community water storage 
containers should be encouraged. 
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To detect the preference of active learning methods currently used with 
lecture, a pilot study was conducted at the Department of Microbiology, 
University of Medicine (Magway) in July, 2012. A total of 30 third MBBS 
students (15 male students and 15 female students) participated in this study. 
Eighty to hundred percents of participants had heard of active learning. 
They got information on active learning from teachers (33.33% for male, 
86% for female) and magazine (33.33% for male, 86% for female). Most 
students (93.33%) believed that listening to lecture is not an active learning. 
However, 10 male students (66.66%) and 7 female students (46.6%) 
accepted lectures as a teaching method to promote or enhance learning. 
Among active learning strategies currently used with lecture by Department 
of Microbiology, University of Medicine (Magway), drawing diagrams and 
pictures and make essay questions and MCQ were the most preferred 
methods for female students (14/15, 93.3%). In addition, 80% of female 
students gave preference to peer teaching. In contrast, 13(86.6%) of male 
students showed preference on answering quiz followed by making 
summary (12, 80%), class game (11, 73.32%) and problem solving (11,    
73.33%). The muddiest point and written assignment were found to be the 
least preferred methods (9/15, 60%) for male whereas written assignment 
only was found to be least preferred methods (4/15, 26.7%) for female. 
Methods that are regarded as enhancing learning are question and answer, 
drawing diagram and picture and make essay questions/MCQ, concept 
mapping and answering quiz and making summary by female students. 
Whereas answering quiz, making summary question and answer, teaching 
each other and problem solving were indicated as methods that enhance 
learning by male students. Written assignment was least popular among the 
students. Although some active learning strategies currently used with 
lecture in the class were not given preferences, students do accept the fact 
that these methods promote active learning. Male and female students’ 
preference on active learning methods and attitude towards them differed.  

 
INTRODUCTION 

 
In order to optimize life-long learning  
and potential success, it is now widely 
accepted that young people need to have 
opportunities to develop personal capabi-
lities and effective thinking skills in their 
education. The knowledge acquisition alone 
is not enough to succeed in the rapidly 
evolving world. Young people should have 
ability to think critically, solve problems 
and make decisions. To become a life- 
long learner, provision of active learning 

experiences is crucial. This approach will 
actively engage students in their learning, 
making the learning a more relevant, 
enjoyable and motivational experience.  

Active learning is anything that students  
do in a classroom apart from passively 
listening to an instructor's lecture. Active 
learning is defined as learning where 
“students must read, write, discuss, or be 
engaged in solving problems” that is 
students engaging in higher-order thinking 
skills, which is not common in a lecture 
setting.1  
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Active learning can be incorporated in  
the classroom in many ways. Among  
active-learning strategies, “exercises for 
individual students,” and “cooperative-
learning strategies” can be used with lecture.2  

Exercises for individual students are  
clarification pauses, one-minute paper, 
muddiest (or clearest) point, affective 
response, student response to a demon-
stration (or other teacher-centered activity), 
daily (or weekly) journal, reading quiz, 
questions and answers, student summary of 
another student’s answer, the fish bowl, 
quiz/test questions, immediate-feedback 
techniques (finger signals, flash cards, 
quotations) and note comparison/sharing. 

Cooperative-learning strategies include: 
active-review sessions, work at the black- 
board, concept mapping, visual lists, role 
playing, panel discussions, debates, games, 
jigsaw and group projects.  

Other examples of active learning activities 
include: a class discussion, a think-pair-
share, a learning cell, a short written 
exercise (one minute paper), a collaborative 
learning group, a student debate, a reaction 
to a video, and a class game.3 

This present study was to investigate the 
active learning-related knowledge and active 
learning-related beliefs of third MBBS 
students, University of Medicine (Magway). 

 
MATERIALS AND METHODS 

 
To determine the preferred active learning 
methods and attitudes towards active 
learning methods, a cross-sectional descrip- 
tive study was done by administering  
the questionnaire to 30 third-year medical 
students of University of Medicine (Magway).  

Administering the questionnaire 

Instrument 

The survey questionnaire constructed for 
this study consisted of 4 parts. Part 1 covers 
background information on students. Part 2 
contains items dealing with sources from 
which students had received knowledge 

about active learning. Part 3 covers their 
preference on active learning methods used 
and Part 4 consists of attitudinal items about 
active learning.  

Measurement 

The survey questionnaire consists of  
“Yes-No” items including one source of 
information question: knowledge on active 
learning questions, and items on active 
learning used.  

Data collection  

During data collection, questionnaires about 
knowledge and attitude were sent to 
students. The students answered the 
questions under the supervision of the 
person responsible for the questionnaire in 
the classroom. They filled in the forms 
without interference and without giving 
their names. 

RESULTS 

Thirty (15 male students and 15 female 
students) third-year MBBS students parti-
cipated in the study. All female and  
10 male students were in 18-20 years age 
group, one male student was in 16-18 years 
age group and 4 male students were 20 and 
above.  

Twelve (80%) out of the 15 male students 
and all female students (15, 100%) knew 
active learning. When asked in the 
questionnaires about their first source of 
information, 5(33.33%) of male students  
got information from teachers and another         
5(33.33%) got from magazines and journals 
while 13(86%) and 2(13.4%) of female 
students got information from teachers and 
magazines, respectively.  

Fourteen (93.33%) of both male and female 
students believed that sitting in class 
listening to teachers is not an active 
learning. However, 10(66.66%) of male 
students and 7(46.6%) of female students 
answered sitting in class, listening to 
teachers can enhance learning (Table 1). 
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Table 1. Concepts on lecture 

 
Question 

 

Male Female 
Yes No Yes No 

No. (%) No. (%) 

Sitting  in  class,  listening   
  to  teachers   is    active   
  learning 

1 

(6.70) 

14 

(93.33) 

1 

(6.70) 

14 

(93.33) 

Sitting in class, listening  to     
  teachers   can  enhance   
  learning  

10 

(66.66) 

4 

(26.70) 

7 

(46.60) 

8 

(53.30) 

 
Preference on active learning methods used 
with lecture 

When asked whether they like the methods 
used in lecture, most of the male students 
like answering quiz (13, 86.66%), followed 
by making summary (12, 80%). Concept 
mapping, making essay question and 
MCQs, game, teaching each other and 
problem solving were in the third position 
(11, 73.33% for each method). Some 
students liked to draw diagram (10, 66.66%) 
and figures and answer photo quiz (10, 
66.66%). They gave less preference to 
written assignment (9, 60%) and point out 
the muddiest point (9, 60%).  
 
Table 2.  Preference  on active learning methods   
               used with lecture 

Active learning methods 
used with lecture 

Male Female 

Yes No Yes No 

  No. (%)             No. (%) 

Question- and- answer  
   (oral)             

10 
(66.66) 

 2 
(13.33) 

8 
(53.6) 

7 
(46.9) 

Drawing  diagram and     
   picture 

10 
(66.66) 

3 
(20) 

14 
(93.30) 

1 
(6.70) 

The muddiest  point 9 
(60) 

3 
(20) 

9 
(60) 

4 
(26.70) 

Concept mapping 11 
(73.33) 

1 
(6.70) 

9 
(60) 

5 
(33.33) 

Make essay questions/  
   MCQ 

11 
(73.33) 

 2 
(13.33) 

14 
(93.33) 

1 
(6.70) 

Game 11 
(73.30) 

- 
12 

(80) 
1 

(6.70) 
Answering quiz 13 

(86.66) 
1 

(6.70) 
11 

(73.30) 
2 

(13.33) 
Answering photo quiz 10 

(66.66) 
 2 

(13.33) 
9 

(60) 
5 

(33.33) 
Teaching each other 11 

(73.33) 
1 

(6.70) 
12 

(80) 
3 

(20) 
Making summary 12 

(80) 
1 

(6.70) 
11 

(73.33) 
4 

(26.66) 

Problem solving 11 
(73.30) 

1 
(6.70) 

    10 
(66.66) 

5 
(33.33) 

Written assignment   
  (individual) 

9 
(60) 

4 
(26.70) 

4 
(26.70) 

10 
(66.66) 

In contrast to male students, 14(93.33%) of 
female students liked to draw diagram and 
make essay question and MCQs. Game and 
teaching each other (peer teaching) were the 
second most preferred methods (12, 80%). 
Answering quiz (11, 73.33%) and making 
summary (11, 73.33%) were in the third 
position. Ten (66.66%) liked to do problem 
solving and only 9(60%) liked to do concept 
mapping and point out muddiest point, 
respectively. Only four students (26.66%) 
liked to do written assignment (Table 2). 
 
Table 3. Concepts on learning-teaching methods 
              currently used with lecture 

Learning - teaching methods 
currently used with lecture 

can enhance learning 

Male Female 

Yes No Yes No 
No. (%)          No. (%) 

Question- and- answer (oral)            12 
(80) 

 2 
(13.30) 

 15 
   (100) - 

Drawing diagram and picture 10 
(66.66)

2 
(13.33) 

14 
 (93.33) 

1 
(6.70) 

The muddiest point 11 
(73.73)

1 
(6.70) 

5 
(33.33) 

6 
(40) 

  Concept mapping 11 
(73.33) 

3 
(20) 

13 
(86.60) 

1 
(6.70) 

Make essay questions/ MCQ 10 
(66.66)

2 
(13.33) 

14 
(93.30) - 

  Game 11 
(73.30) 

2 
(13.33) 

9 
(60) 

3 
(20) 

  Answering quiz 13 
(86.60) 

1 
(6.70) 

 13 
(86.60)

2 
(13.33) 

  Answering  photo quiz 11 
(73.33) 

2 
(13.33) 

9 
(60) 

4 
(26.60) 

Teaching each other 12 
(80) 

1 
(6.70) 

10 
(66.66) 

2 
(13.33) 

  Making summary 13 
(86.60) 

1 
  (6.70) 

12 
(80) 

2 
(13.33) 

Problem solving 12 
(80) 

1 
(6.70) 

5 
(33.30) 

6 
(40) 

Written assignment  
(individual) 

3 
(20) 

1 
(6.70) 

2 
(13.33) 

1 
  (6.70) 

Concepts on learning-teaching methods 
currently used with lecture 

All female students (15, 100%) agreed that 
question and answer in lecture class can 
enhance learning. Fourteen (93%) students 
believed drawing diagram and picture and 
make essay questions/ MCQ can enhance 
learning. Thirteen (86.6%) agreed concept 
mapping and answering quiz enhance 
learning followed by making summary    
(12, 80%), teaching each other (10, 66.66%)   
and 9(60%) believed answering photo quiz 
and game can enhance learning. Only  
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5(33.33%) and 2(13.3%) thought the 
muddiest point and written assignment can 
enhance learning, respectively.  

Thirteen (86.66%) of male students agreed 
answering quiz and making summary can 
enhance learning. Question and answer 
(oral) (12, 80%), teaching each other (12, 
80%), problem solving (12, 80%) were 
considered to be active learning methods 
used to enhance learning. Eleven (73.33%) 
believed that the muddiest point, concept 
mapping, game, and answering photo quiz 
can enhance learning. In contrast to female 
students, only ten (66.66%) agreed making 
short essay question and MCQ can enhance 
learning. Only 3(20%) believed written 
assignment can enhance learning (Table 3). 

 

DISCUSSION 

 
Certain methods used in conjunction with the 
lecture format increase student level of 
engagement. To promote active learning 
among medical students, modification of 
traditional lectures and incorporation of active 
learning in the classroom are used in teaching 
medical students in University of Medicine 
(Magway). To identify currently using active 
learning methods that are preferred by the 
students and to detect the concept on these 
methods a pilot survey was done.  

Concept on lecture  

Eighty to hundred percents of participants 
had heard active learning. They got infor-
mation on active learning from individual 
source, teachers (33.33% for male, 86% for 
female) and from media, magazine (33.33% 
for male, 86% for female). Most students 
believed that listening to lecture is not an 
active learning. However, some accepted 
lectures as a teaching method to promote or 
enhance learning. 

Although lectures are not a very effective 
way of teaching to teach thinking, or to 
change attitudes or other higher order 
learning beyond the simple transmission of 
factual knowledge, it is the most commonly 
used in teaching method.4 

The concept of sitting in class, listening to 
teachers can enhance learning might arise 
from facts that lecture can present concepts 
too difficult for students to process on    
their own; gather information from a variety  
of sources that may take the students a   
long time to gather; present material not 
otherwise available to students; present 
large amounts of information; model how 
professionals work through disciplinary 
questions or problems; and appeal to those 
who learn by listening.5 

Preference on active learning methods used 
with lecture  

Multiple choice is a form of assessment in 
which respondents are asked to select the 
best possible answer (or answers) out of the 
choices from a list. Although higher-level 
learning cannot be tested with MCQs, it is 
most frequently used in testing because 
appropriately constructed MCQs result in 
objective testing that can measure 
knowledge, comprehension, application, and 
analysis. PBL trained learners in life-long 
learning. Students encounter the problem 
after learning, they are able to apply the 
content. 

Males showed preference on answering  
quiz (Multiple Choice Question), making 
summary and problem solving. Clinical 
images and tests, making summary are 
considered useful tools to enhance the 
memorization of facts and information in 
medical education. Classroom quiz shows 
will also motivate every student to 
participate. 

Female preferences differed from that of 
male students. Drawing diagram and 
picture, the muddiest point, concept 
mapping, make essay questions/ MCQ, and 
written assignment (individual) were 
selected by most of the female students. 

Drawing picture and diagrams enhances the 
memorization of facts and morphology of 
the organisms. Muddiest point clarifies     
the lecture. Developing a concept map 
requires the students to establish meaningful 
relationships between the pieces of 
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information.6 Because a large number of 
MCQs can be developed for a given content 
area, which provides a broad coverage of 
concepts that can be tested consistently.7 

Ten (66.66%) of males and 8(53.6%) of 
females answered that they liked questions-
and-answers (oral) method. Question-
answer method of teaching is helpful to 
ascertain the personal difficulties of the 
students; provides a check on preparation of 
assignments.8 Learning takes place when 
students are verbally as well as intellectually 
involved in the educational situation.9 

Attitude towards active learning methods 
used with lecture  

Attitude toward active learning method used 
differed between male and female students. 
When asking whether  the teaching methods 
used with lecture in microbiology teaching  
promote learning,  most of the respondents 
answered yes to question-and-answer (oral) 
(male 80%, female 100%), answering quiz 
(both male and female 86.66%), making 
summary (male 86.6%, female 80%). Stimu-
lating students to summarize the lecturer or 
material lead to recall things that they 
already know. This can substantially 
increase the likelihood of their success in 
learning new concepts.10  

Although all female students believed that 
question and answer in lecture class can 
enhance learning, only 80% of the male 
students accepted it. Twenty percent did not 
agree with this method.   

Although male students showed less pre-
ference to question-and-answer (66.66%), 
muddiest points (60%), most of them 
believed these methods can enhance 
learning. For female students, less 
preference was found in question-and-
answer (oral) (53.6%) and concept mapping 
(60%). Positive attitude towards these 
methods was high (100% for question-and-
answer, 86.6% for concept mapping). 
Almost all female respondents preferred 
making essay question (14, 93.33%) and 
they also accepted that this method can 
enhance learning. 

Only 9(60%) of the female respondents 
believed and liked answering photo quiz. 
Although writing leads to more detailed  
and complete thinking of in the material     
to be learned and promote the deep 
approach to learning, both male and female 
students did not show preference to written 
assignment; they also did not believe this 
method can enhance learning.10 Although 
some active learning strategies currently 
used with lecture in the class were not given 
preferences, students accepted the fact that 
these methods promote active learning. 
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This study aimed to explore the quality of life (QOL) of type-2 diabetes 
patients and to relate QOL to compliance with medication and diet. It was a 
cross-sectional descriptive study conducted at the Diabetic Clinic of North 
Okkalapa General Hospital. Socio-demographic and clinical data, QOL, 
dietary and medication compliance were collected using the pretested 
structured questionnaire. HbA1C was also measured. A total of 150 type-2 
diabetes patients were recruited. There were 27 males (18%) and 123 
females (82%) with the mean age of 55.2±9.3 years. Median duration of 
diabetes since confirmed diagnosis was 5.7 years (range, 1-20 years). 
History of diabetes in family members was reported by 70 patients (46.7%). 
Health-related quality of life (HRQOL) was assessed by WHOQOL-BREF 
questionnaire. The mean of overall HRQOL scores was 79.5±11.4 out of 
130. Most participants had moderate HRQOL levels in every domain. 
Compliance with medication was observed in 85 (56.7%) and compliance 
with diet in 68 (45.3%) patients. Mean HbA1C was 7.2±2.6% and  
73 patients (48.7%) were in good glycaemic control (HbA1C≤7%). 
Significant factors related to HRQOL were education level, compliance with 
medication, compliance with diet and good glycaemic control. Efforts 
focused on diabetes patients need to encourage greater compliance.  Regular 
education of patients with diabetes is an important strategy which may lead 
to improved compliance and better quality of life. 

 
 

INTRODUCTION 
 

The number of people with diabetes mellitus 
(DM) is steadily increasing in Southeast 
Asia due to population growth, aging, 
urbanization, and increasing prevalence of 
obesity as well as physical inactivity.1 The 
prevalence of DM is dramatically rising 
worldwide; 171 million people suffering 
from diabetes in 2000, and it is expected that 
this figure will double to 366 million by 
2030.2 In Myanmar, the prevalence of 
diabetes mellitus in Yangon Region in 2003 
was 11.8% and that of pre-diabetes was 
13.9%.3 

Among diabetes mellitus, type-2 diabetes or 
non-insulin dependent diabetes mellitus is 
common multi-metabolic disorder leading to 

high rate of micro and macro vascular 
diseases. The medical, quality of life, costs 
of disease to individual, and the economic 
costs to health system identify the type 2 
diabetes as a public health priority. 
However, it is now clear that strict control  
of blood glucose, blood pressure and 
cholesterol can reduce the risk of diabetes- 
related complications. To achieve it, the 
structured care is needed.  

The World Health Organization (WHO) has 
established two main objectives in caring for 
diabetes patients: first, maintain the health 
and quality of life of individuals with 
diabetes through effective patient care and 
education and second, treat and prevent 
complication of disease which should 
decrease morbidity and mortality as well as 
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reduce treatment lost. To achieve these 
objectives, it was not easy unless there was a 
good cooperation from patients. However, if 
these objectives could be achieved, diabetes 
patients may obtain the same quality of life 
as healthy people. So this study was aimed 
to explore the quality of life (QOL) of type-
2 diabetes patients and to relate QOL to 
compliance.  

 
MATERIALS AND METHODS 

 

Study design 

A cross-sectional descriptive study  

Study area and study period 

The study was carried out at Diabetes Clinic 
of North Okkalapa General Hospital 
(NOGH) from October 2010 to May 2011. 

Study population 

A total of 150 type-2 diabetes patients were 
recruited according to the following eligi-
bility criteria.  

Inclusion criteria 

- age 35-75 years 
- duration of diabetes ≥1 year 
- patients treated with anti-diabetic  medi-

cation for at least 6 months 
- no history of hospitalization within   

previous three months 
- those who give informed consent 

Exclusion criteria 

- patients with serious complications             
(eg. renal failure, heart failure) 

- those patients who require insulin treatment 

Data collection 

Each subject gave written informed consent 
to participate in the study after details of  
the study were described. A face-to-face 
interview using pre-tested questionnaire was 
conducted and weight and height were 
measured by trained doctors and research 
assistants. Data were collected on patient 
characteristics (age, sex, marital status, 

education, family income, family history 
and duration of diabetes), health-related 
quality of life (HRQOL), compliance with 
medication, and compliance with diet.  

Full compliance with medications during 
last 14 days was taken as good compliance 
with medication. Compliance with diet  
was assessed with 8 graded questionnaires. 
Each answer had 0 to 2 scores. Therefore, 
maximum score was 16.  

Reported diet compliance was counter-
checked by food consumption pattern of 
rice, sweet food, beverages, oily food, 
vegetables, fruit and special food for 
diabetes. Patients who got > score 9 (median 
score) was categorized into good diet 
compliance group and who got ≤ score 9  
was categorized into poor diet compliance 
group. 

WHO defines quality of life as individual’s 
perceptions of their position in life in the 
context of the culture and value systems     
in which they live and in relation to their 
goals, expectations, standards and concerns. 
HRQOL was measured by means of 
WHOQOL-BREF questionnaire which 
contains 26 items having a range of 1-5.          
It includes four domains: physical health, 
psychological, social relationships and 
environment.4  

Blood samples were also collected from 
each patient to measure HBA1C which was 
used for objective assessment of overall 
compliance with medication and diet.  

Statistical analysis  

For describing background sociodemo-
graphic factors, simple descriptive statistics 
were used. Factors related to quality of  
life (QOL) among type-2 diabetes patients 
were identified at a univariate level using 
Student’s t test and ANOVA as appropriate. 

Ethical consideration 

This study was approved by the Institutional 
Ethical Review Committee, Department of 
Medical Research (Lower Myanmar). 
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RESULTS 

 
Mean age of study population was 55.2±9.3 
years. There were 27 males (18%) and 123 
females (82%). Twenty-three percent had 
primary education, 34% secondary, 33% 
tertiary, and 9% reported no formal 
education. Seventy-one percent were 
married, 7% single, 22% widowed or 
divorced or separated. Median family 
income was 80,000 kyats per month. Median 
duration of diabetes since confirmed 
diagnosis was 5.7 years (range, 1-20 years). 
History of diabetes in family members was 
reported by 70 patients (46.7%).  Eighty-five 
percent had a body mass index ≥25 kg/m2. 

The mean score of physical health domain 
was 22.6 (SD=3.5) out of 35, psychological 
domain was 17.6 (SD=3.8) out of 30, social 
relationship domain was 8.6 (SD=2.2) out of 
15, environment domain was 25.2 (SD=3.1) 
out of 40, and the overall HRQOL scores 
was 79.5 (SD=11.4) out of 130.   

 
HRQOL levels 

Fig. 1. HRQOL   levels   in   each  domain  of  
               WHOQOL-BREF questionnaire  

The HRQOL domain scores and overall 
domain scores of individual participants  
had been categorized into HRQOL levels 
using the cut-off points of WHOQOL-
BREF-THAI questionnaire.5 Most partici-
pants had moderate HRQOL level in every 
domain as shown in Figure 1. The social 
relationships domain had the highest number 
of participants who had poor HRQOL.  

Table 1.  Socio-demographic factors in  relation   
               to quality of life (QOL) among  type-2 
                diabetes patients  

            Variables 
No. of 

patients 
QOL score 
(mean±SD) 

p 
value 

Gender 
   Male 
   Female 

r 
  27 
123 

 
83.2±10 

   78.7±11.5 

 0.06 

Age  
   <60 years 
   ≥60 years 

Gender 
  97 
  53 

Gender 
 80.4±2.2 
 77.9±9.5 

r0.19 

Marital status 
   Single 
   Married 
   Widowed/divorced/separated 

 
 10 
107 
 33 

 
    82.8±9 
    80.5±11 
  75.6±12.4 

 0.06 

Education 
   No formal education 
   Primary 
   Secondary 
   Tertiary 

 
 14 
 34 
 51 
 49 

 
   76.8±10.5 
   74.8±12.4 

    80.0±9.1 
  82.7±11.9 

 0.01 

Family income 
   >80,000 kyats 
   ≤80,000 kyats 

 
73 
72 

 
   79.9±12.2 
   78.7±10.3 

 0.52 

Table 1 shows the socio-demographic 
factors in association with QOL among  
type 2 diabetes patients. Higher education 
was found to be positively associated with 
higher QOL.  

Table 2.  Health and compliance factors in relation  
               to quality of  life  (QOL) among type-2  

diabetes patients 

Variables 
No. of 

patients 
QOL score 
(mean±SD) 

P 
value 

Family history of diabetes 
    Yes 
    No 

Family 
      70 

76 

Family 
80.4±12.5 
80.1±10.1 

0.87 

Duration of diabetes  
    1-4 years 
    5-10 years 
    >10 years 

Duration 
69 
48 
21 

Duration 
80.6±12.1 
79.7±10.5 
74.2±11.6 

0.08 

Body mass index (BMI) 
    <25 kg/m2 
     25-30 kg/m2 
    >30 kg/m2 

Body 
20 
24 
104 

Body 
78.0±15.6 
80.5±10.8 
79.2±11.6 

0.79 

Compliance with medication 
    Good 
    Poor 

 
85 
65 

 
81.2±10.2 
76.7±11.3 

    0.01 

Compliance with diet 
    Good 
    Poor 

 
68 
82 

 
79.6±11.8 
75.4±10.5 

    0.02 

Compliance with exercise 
    Good 
    Poor 

 
55 
79 

 
81.8±11.2 
79.1±11.8 

    0.18 

Glycemic control  
(overall compliance) 
    Good (HbA1C ≤7%)                        
    Poor (HbA1C >7%) 

 
 

95 
55 

 
 

81.1±10.6 
75.7±11.2 

  0.003 

Health and compliance factors in association 
with QOL are presented in Table 2. Factors 

A = Physical health    D = Environment 
B = Psychological    E = Overall 
C = Social relations 
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significantly associated with better QOL 
were compliance with medication, compli-
ance with diet and good glycaemic control.  

Compliance with medication was observed 
in 85 (56.7%), compliance with diet in  
68 (45.3%), and compliance with exercise in 
55 (36.7%) patients. Mean HbA1C was 
7.2±2.6% and 73 patients (48.7%) were in 
good metabolic control (HbA1C≤7%).  

DISCUSSION 

 
The main objective of management of 
diabetes is to improve the quality of life  
of patients so that they can possibly have 
normal life. Successful management depends 
upon the extent to which a person’s 
behaviors in terms of keeping appointments, 
taking medication and making lifestyle 
changes, coincide with the medical advice 
given.6 An important therapy in the 
management of diabetes is the use of 
medications.  Patients  should  be  motivated  
to use the medications as prescribed. We 
found that 57% of diabetics adhered to 
treatment regimen. In one study, 91% of 
patients took medication as prescribed.7 
Another study reported an even higher rate 
of compliance with medication regimen for 
pills and insulin.8  

Management of diabetes is not restricted to 
medication alone. It also includes an 
adjustment of diet and amount of exercise.9 
The study indicated that only 49% of 
patients complied with their prescribed diet. 
One study reported 59.7% of diabetic 
patients complied very well with the pre-
scribed diet.6 Exercise is another important 
part of managing diabetes because it 
improves insulin action in both types of 
disease. A regular programme of physical 
activity helps reduce body weight and 
decrease glucose intolerance and the occur-
rence of complications.7 In spite of the 
importance of exercise, only 37% of our 
diabetic patients exercised regularly. 
Another study reported that the poor 
performance of diabetic patients in this area.6 

Older age, female gender, lower education, 
lower family income, being unmarried, 
years with diabetes, and obesity were 
reported to be associated with impaired 
HRQOL in other studies.10, 11, 12 But in this 
study, only education was found to be 
associated with QOL. Educated patients had 
better HRQOL scores; probably they had 
higher health information than illiterate 
patients. Patients with long duration of 
diabetes were more likely to have impaired 
QOL but the differences were not statis-
tically significant.  

Good compliance was associated with a 
higher QOL which is in agreement with a 
number of other studies.13, 14, 15 In particular, 
compliance with dietary control and medi-
cation use were positively associated with 
QOL in this study. It has been suggested that 
type-2 diabetes patients who correctly 
control sugars in their daily meal plan 
improve their perceived QOL.16 

Overall compliance was assessed objec-
tively by HbA1C level and patients with 
good glycemic control (HbA1C ≤7%) had 
better HRQOL. A study also found that 
better metabolic control had a favorable 
effect on HRQOL of diabetic patients.17 

In conclusion, efforts focused on diabetes 
patients are needed to encourage greater 
compliance. Regular education of patients 
with diabetes is an important strategy which 
may lead to improved compliance and better 
quality of life. Diabetes patients should be 
made aware that following the suggestions 
and trying to stay healthy despite suffering 
from disease will significantly improve  
their QOL. 

 
ACKNOWLEDGEMENT 

 
This study was funded by WHO. We would 
like to express our thanks to Director-
General, Department of Medical Research 
(Lower Myanmar) for allowing us to 
conduct the study. We are also grateful to all 
participants of the study. 

  



 182  

REFERENCES 

1. World Health Organization, International 
Diabetes Federation Diabetes Action Now: An 
Initiative of the World Health Organization and 
The International Diabetes Federation. Geneva: 
World Health Organization, 2004. 

2. Wild S, Roglic G, Green A, Sicree R & King H. 
Global prevalence of diabetes: Estimates for the 
year 2000 and projections for 2030. Diabetes 
Care 2004; 27:1047-53. 

3. WHO stepwise approach to NCD surveillance in 
Myanmar, 2004. 

4. World Health Organization. Introduction, admi-
nistration, scoring and generic version of the 
assessment, WHOQOL-BREF, 1996; 5-11. 

5. Mahatnirunkul S, Tuntipivatanaskul W & 
Pumisanchai W. Comparison of the WHOQOL-
100 and the WHOQOL-BREF (26 items).          
Journal of Mental Health Thailand 1998; 5:4-15. 

6. Kamel NM, Badawy YA & Merdan LA. 
Behaviour of patients in relation to management 
of their disease. Eastern Mediterranean Health 
Journal 1999; 5(5):967-73. 

7. Kravitz RL. Recall of recommendations and 
adherence to advice among patients with chronic 
medical conditions. Archives of Internal 
Medicine 1993; 153(16):1569-78. 

8. Anderson RM & Fitzgerald JT. The relationship 
between diabetes-related attitudes and patient’s 
self-reported adherence. Diabetes Educator 
1993; 19(4): 287-92. 

9. Kamel NM, Badawy YA & Merdan LA. 
Diabetics’ knowledge of the disease and their 
management behavior. Eastern Mediterranean 
Health Journal 1999; 5(5): 974-83. 

10. Papadopoulos AA, Kontodimopoulos N,  
Frydas A, Ikonomakis E & Niakas D. Predictors 
of e-related quality of life in type II diabetes 
patients in Greece. BMC Public Health 2007;  
7: 186. 

11. Hanninen J, Takala J & Keinanen-Kiukaanniemi S. 
Quality of life in NIDDM patients assessed with 
the SF-20 questionnaire. Diabetes Research 
Clinical Practice 1998; 42(1):17-27. 

12. Chrvala CA, Bulger RJ, eds. Leading health 
indicators for healthy people, 2010. Washington 
DC: National Academy of Sciences 1999. 

13. Honish A, Westerfield W, Ashby A, Momin S & 
Phillippi R. Health-related quality of life and 
treatment compliance with diabetes care. 
Disease Management 2006; 9: 195-200. 

14. Huang MC & Hung CH. Quality of life and its 
predictors for middle-aged and elderly patients 
with type 2 diabetes mellitus. Journal of Nursing 
Research 2007; 15: 193-201. 

15. Wattana C, Srisuphan W, Pothiban L & 
Upchurch SL. Effects of a diabetes self-
management program on glycemic control, 
coronary heart disease risk, and quality of life 
among Thai patients with type 2 diabetes. 
Nursing and Health Sciences 2007; 9: 135-41. 

16. Nadeau J, Koski KG, Strychar I & Yale JF. 
Teaching subjects with type 2 diabetes how to 
incorporate suger choices into their daily meal 
plan promotes dietary compliance and does not 
deteriorate metabolic profile. Diabetes Care 
2001; 24: 222-7. 

17. Wikblad K. Health-related quality of life in 
relation to metabolic control and late compli-
cations. Quality of Life Research 1996; 5: 
123-30. 

 



 

  183

The Myanmar Health Sciences Research Journal, Vol. 25, No. 3, 2013 
 
 

Use of Complementary and Alternative Medicine (CAM)  
in Children with Cancer at Yangon Children’s Hospital 

 
Sandar Kyi1, Win Lai May1, Han Win1, Aye Aye Khine2,  

Than Than Lwin1, Kyu Kyu San1, Ni Ni Aye1 & Khin Moe Latt1 

 
                                               1Department of Medical Research (Lower Myanmar) 
                                                  2Yangon Children Hospital, Department of Health 
 

A cross-sectional descriptive study was conducted at Yangon Children’s 
Hospital (YCH) from March to May 2011. Study objectives were to 
determine the extent of Complementary and Alternative Medicine (CAM) 
use among children with cancer at YCH, to describe the CAM types and to 
compare the characteristics between CAM users and nonusers. Parents or 
guardians of 107 patients were interviewed by using a pre-tested structured 
questionnaire. Sixty-four patients (59.8%) used one or more CAM therapies. 
CAM types used were biological-based products (78%) and mind body 
intervention therapy (38%). Herbal medicine (80%) including bizat (27.5%), 
carrot (22.5%) and tabindaing myanan (17.5%), local market available 
formulated traditional medicine (44%) and animal-derived extract (12%) 
were the frequently used biological CAMs. Friends (50%), neighbours 
(28%) and relatives (25%) were sources of CAM information. Leukemia 
(54%) and other solid tumours such as lymphoma (13%), retinoblastoma 
(10%) and neuroblastoma (8%) were found in this study. There was no 
significant difference between CAM users and nonusers regarding 
demographic characteristics of parents and patients. But disease duration 
since diagnosis was significantly longer in CAM users compared to 
nonusers (25.3±15.4 months vs. 20.1±10.6 months, p=0.04). Use of CAM 
alongside with western medicine is prevalent but only 10% of parents 
discussed about CAM use with health care providers. Parents should be 
encouraged to talk about use of CAM freely to health professionals to 
consider possible drug interactions. Health care providers should also seek 
information about CAM to provide appropriate advice about therapies.  

 
INTRODUCTION 

 

The use of complementary and alternative 
medicine (CAM) has attracted a significant 
portion of population worldwide. In 
developing countries, about 80% of the 
population depend on traditional healing 
methods, including herbal remedies which 
is part of CAM practice, for health 
maintenance and therapeutic management of 
diseases.1 The National Centre for CAM 
(NCCAM) of the National Institute of  
Health in US defines CAM as “a group  
of diverse medical and health care systems, 
practices, and products that are not 
frequently considered to be part of the 
conventional western medicine”.2 

According to the NCCAM, CAM includes 
five domains such as biological-based 
practices, manipulative and body-based 
practices, mind-body interventions, alterna-
tive medical systems, and energy therapies.3 

A systematic review indicated that children 
with chronic conditions which may not  
be responsive to conventional treatments 
appear to have especially high rates of CAM 
use.4 So CAM is thought to be used more 
frequently in patient with life threatening 
illness than minor illness. Many parents of 
children with cancer explore the use of CAM 
in order to do everything possible for their 
child. Studies have reported that 30% to 84% 
of children use some forms of comple-
mentary therapy along with conventional 
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medical therapy for cancer.5 Although some 
types of CAM are deemed safe and effective, 
most are still unproven and some are 
disproved. Because of potential toxicity and 
microbial contamination of herbal medicine 
and their products,6, 9 the use of them for 
treating children is concerned. Moreover, 
some CAM therapies have interaction with 
conventional medicine, especially during 
active therapy. 

In Myanmar, the importance of traditional 
medicine has been recognized and enor-
mously influenced over people for ages. So, 
it is assumed that most of the people 
suffering from chronic disease like cancer 
want to try CAM therapy. Although a study 
on the use of CAM has previously done  
for adult cancer patients,10, 11 no one has 
explored it for children with cancer in 
Myanmar. Therefore, this study was carried 
out to determine the extent of comple-
mentary and alternative medicine (CAM) 
use among children with cancer at Yangon 
Children’s Hospital (YCH), to describe the 
types of CAM, source of information and 
parental beliefs about CAM, and to compare 
the characteristics between CAM users and 
nonusers. 

MATERIALS AND METHODS 

A descriptive, cross-sectional design was 
used in this study. The survey was conducted 
at Haematology and Oncology Unit, Yangon 
Children’s Hospital (YCH) from March to  
May 2011. 

Subject recruitment 

Parents or guardians of 107 children 
diagnosed with cancer visiting the Haema-
tology and Oncology Unit, Yangon Children’s 
Hospital (YCH) for follow-up were recruited 
in this study. Patients who had diagnosis for 
less than three months were excluded from the 
study as there would not have been sufficient 
time for them to try out CAM. The patients 
were selected consecutively till the required 
sample size was obtained. The parents/ 
guardians agreed to participate were 
interviewed. 

Questionnaire   

Data were collected using a pre-tested 
structured questionnaire. A pilot study was 
done on 10 patients who were excluded in this 
study. The questionnaire was then assessed 
and revised for clarity and easy response. The 
questionnaire mainly contained two parts, 
the first one related to the patient and parent 
demographic characteristics, type of mali-
gnancy and duration of illness. The second 
part included asking participants whether  
or not they used any type of CAM, types  
of CAM, reason behind use, source of 
information about CAM, perceived effect-
tiveness and satisfaction with CAM, and 
whether they had discussed with their health 
care provider. 

Ethical consideration 

The study was approved by the Ethical 
Review Committee of Department of 
Medical Research (LM). Informed consent 
was obtained from participants before 
interview. Participants were assured that all 
the information would be kept confidential. 

Statistical analysis 

Data were checked for error, incom-
pleteness, and inconsistency before entry. 
Data were analyzed using the Statistical 
Package for Social Studies (SPSS for 
window version 13.0). Uni-variate analysis 
was performed to describe the use of CAM, 
type of CAM, source of information, and 
reason for use of CAM. Bi-variate analysis 
was used to compare the characteristics of 
CAM users and nonusers (χ2 test for 
categorical data and Student ‘t’ test for 
continuous data) and  ‘p’ value <0.05 was 
considered statistically significant.  

RESULTS 

Characteristics of patients and parents  

The socioeconomic and clinical characteri-
stics of children and their parents are 
summarized in Table 1. The average age of 
mothers was 34.9±7.0 years whereas that of 
fathers was 37.6±6.6 years and the average 
age of children was 75.0±38.5 months. Most 
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respondents were mothers (80%) and 
Buddhists (92%). Sixty-two percent of 
mothers and 65% of fathers had less than 
high school level, and 38% of mothers  
and 35% of fathers finished high school  
level of education,  respectively.  
 

Table  1.  Characteristics   of    respondents   and  
               pediatric patients (n=107) 

Characteristics  n (%) 

Respondent’s characteristics   
  Age (year, mean±SD)   
     Father 37.6±6.6  
     Mother 34.9±7.0  
  Relationship to child   
     Mother  86(80.4) 
     Father  11(10.3) 
     Other    10(9.3) 
  Mother’s education   
     <high school level  66(61.7) 
     ≥high school level  41(38.3) 
  Father’s education   
     <high school level  70(65.4) 
     ≥high school level  37(34.6) 
  Religion   
     Buddhist  98(91.6) 
     Other      9(8.4) 
Family income per month                  100,000  

     (in kyats, median range)        10,000-2,000,000 
Patient’s characteristics   

  Child’s age (months) (mean±SD)   75.0±38.5  
  Gender   
     Boy  64(59.8) 
     Girl  43(40.2) 
Type of cancer   
  Leukemia  58(54.2) 
  Other solid tumors    49(45.8) 
Duration of disease 
  months (mean±SD) 

    22.2±20.1 
 

 

 

The median family income per month  
was 100,000 kyats (range: 10,000-2,000,000 
kyats). Of 107 children, 64(59.8%) were 
boys and 43(40.2%) were girls. Leukemia 
(54%) and other solid tumours like lym-
phoma (13%), retinoblastoma (10%) and 
neuroblastoma (8%) etc, were found in  
this study. The duration of disease since 
diagnosis was 22.2±20.1 months. 

CAM use 

The use of CAM is shown in Table 2. Of  
107 respondents, 64(59.8%) parents answered 
using or had used CAM for their children. 
Among the CAM users, 78% of children 
started to use CAM along with conventional 
treatment after the diagnosis. Based on the 
classification of CAM, over half of the 
parents (78%) commonly used biological 
based  products  and  about  38%  of  parents 

Table  2.  Use  of complementary and alternative 
medicine (CAM) 

 n % 

CAM users 64 59.8 
CAM nonusers 43 40.2 
Types of CAM used*   

   Biological-based therapies(n=50)  
        Herbal medicine 40 80 
        Traditional medicine 22 44 
        Animal-derived extract 6 12 
   Mind-body intervention (n=24)  
        Blessed/anointed water 19 79.2 
        Wearing charm 8 33.3 
        Praying 3 12.5 

*Parents reported more than one answer for the types 
of CAM used 
 
used mind-body intervention therapy. None 
of the parents used manipulative and body 
based practices, alternative medical systems 
and energy therapies in this study. In  
terms of biological-based therapy, the most 
common types used were herbal medicine 
(80%) such as bizat (27.5%), carrot (22.5%); 
tabindaing myanan (17.5%), and local 
market available formulated traditional 
medicine (44%), followed by animal derived 
extract (12%). Regarding the mind-body 
intervention therapy, parents had used 
blessed/anointed water, wearing charm and 
praying (79.2%, 33.3% and 12.5%, res-
pectively) for their children.  

 
 
 
 
 
 

 

 
 

Fig.1. Sources of information about CAM 

Sources of information about CAM 

It is illustrated in Fig. 1. Friends (50%), 
neighbours (28%) and relatives (25%) 
influenced the parents to use CAM for  
their children. Other sources of information 
included advertisements (7.8%), traditional 
healer (4.7%) and medical staff (1.6%). 
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Comparison of characteristics between CAM 
users and nonusers 

There was no significant differences between 
CAM user and nonusers regarding demo-
graphic characteristics of parents and 
patients. But duration of disease since 
diagnosis was significantly longer in CAM 
users compared to nonusers (25.3±15.4 
months vs. 20.1±10.6 months; t=2.07; 
p<0.05) (Table 3).  
 
Table   3.  Demographic  characteristics   of   the   
                 CAM  users and nonusers  

Characteristics 
Users 

n=64(%) 
Nonusers 
n=43(%) Significance 

Respondent’s characteristics 
  Age (year, mean±SD)   
      Father 37.6±6.5 37.6±6.9 NS 
      Mother 34.5± 6.1 35.6±8.1 NS 
  Mother’s education 
      <high school level 
      ≥high school level 

35(53 ) 
 29(70.7) 

   31(47.0) 
12(29.3) 

NS 
 

  Father’s education 
      <high school level 
      ≥high school level 

40(57.1) 
24(64.9) 

30(42.9) 
13(35.1) 

NS 
 

  Religion 
      Buddhist 56(57.1) 42(42.9) NS 
      Other  8(88.9)   1(11.1)  
  Family income per month 
      <100,000 kyats 24(52.2) 22(47.8) NS 
      ≥100,000 kyats 40(65.6) 21(34.4)  
Patient’s characteristics 

Child’s age  
    (month, mean±SD) 

74.2±35.3 76.2±43.3 NS 

  Gender 
      Boy 36(56.2) 28(43.8) NS 
      Girl 28(65.1) 15(34.9)  
Type of cancer 
  Leukemias 37(63.8) 21(36.2) NS 
  Other solid tumor      7(55.1) 22(44.9)  
Duration of disease  
  months (mean±SD) 25.3±15.4 20.1±10.6 p<0.05 

Ns=No significance 

Reasons  behind  CAM   use  and   perceived 
benefits from its use 

Parents used CAM for their children with 
different reasons: they want to cure the 
disease (60.9%); to reduce sign and 
symptom (59.4%); to slow the progression 
of cancer (6.3%); and to increase child’s 
internal strength (4.7%). Among the CAM 
users, three fourth of the parents (75%) re- 
ported their children had some benefits like 
reducing  symptom (66.7%), improvement in 
general wellbeing (29.2%) and cure disease 
(4.2%) by using CAM. About one-third of 
parents (39%) felt that their children's 

conditions were very improving but 23% of 
parents answered that they did not notice any 
improvement in their children. Two-third of 
parents (66%) would like to recommend 
others whose children were suffering from 
similar disease. 

Communication with health care provider 

Most of the parents (89.1%) did not disclose 
to doctors or nurses that they used CAM for 
their children. Reasons reluctant to commu-
nicate were concerned of being misunder-
stood (40.4%), no need to inform the doctor 
(28.1%) and afraid of being blamed (19.3%). 
 

DISCUSSION 
  

Numerous studies indicated that many 
children with cancer are using CAM, often 
in conjunction with conventional therapies. 
A wide range of CAM use which is 31% to 
84% in children with cancer was reported.5 
The differences in percentages could be 
attributed to inconsistent definitions of 
CAM, differing in population size and 
cultural differences in these studies. In the 
present study, nearly 60% of children with 
cancer had used CAM, mostly in the form of 
biological-based therapy which is consistent 
with a previous study conducted among 
adult cancer patients in Myanmar.10, 11  

It is also similar to CAM usages for  
acute and chronic illness in UK12 and in 
Nigeria.13 In contrast, some other studies 
have reported that prayer and chiropractic 
manipulations are commonly used for child-
hood cancer.14, 15, 16 Geographic locations, 
ethnic background, socioeconomic factors 
and religion may probably influence the type 
of CAM use in children.  

In the present study, herbal medicine and 
their products ie., bizat, carrot and 
tabindaing myanan were the most frequently 
used biological CAMs for childhood cancer, 
especially in leukemia patients. Local market 
available formulated traditional medicines 
were also commonly used. It is not 
surprising that interest in these medicines 
have been growing in Myanmar over time. 
Herbs taken orally were administered as tea 
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or watery extract, raw juice with/without 
honey or jaggery. Herbs can cause direct and 
indirect risks and benefits. To the parents of 
CAM users in this study, CAM remedies are 
natural and harmless, contributing to their 
children recovery, and there have been no 
negative reports regarding adverse effects 
from herbs they had used.   

Herbal remedies may be safe and beneficial 
to the patient.17 However, a study reported 
that some herbal medicines cause harm to 
children because of their toxicity and conta-
mination with heavy metals.18 Moreover, 
herb-drug interactions must be considered if 
the child takes other medications.18, 19 

It was found that some parents were fairly 
interested in animal-derived extracts as diet 
therapy for their children. Snake (especially 
Russell’s viper), snake’s gall bladder, meat 
and liver had been cooked and fed to their 
children. Snake ash had been mixed with 
honey and fed to their children and snake   
oil also had been externally used. Parents 
generally learn these remedies from the 
people who had experience and benefit. 

More than one-third of the parents used 
mind-body therapy in the present study. This 
type of CAM use is higher than that was 
observed in Turkey.20 It may be in part 
explained by cultural habits, religious beliefs 
as well as availability at low or no cost. It 
seems to have minimal risks of side effects 
or interaction with western treatment and, on 
the other hand, may make the parents  
feel better. However, therapies such as 
manipulative and body-based practices, 
alternative medical systems and energy 
therapy were not popular among pediatric 
oncology patients in this study.  

CAM was reportedly used to cure and 
reduce sign and symptoms of the cancer, and 
most parents described them as being 
effective. But, about one-third of users 
stopped CAM prior to the study for 
concerning about interfering with medication 
(36%), dissatisfying with CAM effect (25%) 
and reducing symptoms and being in 
hospital (14% each). Only 10% of parents 

had discussed their use of CAM with health 
care providers. It is logical that parents 
might have fear of misunderstanding if they 
informed CAM use. Parents also thought 
that they did not need to tell the doctors 
about it. Studies will be needed to assess the 
attitudes of doctors towards CAM. Two- 
thirds of the parents recommended their 
chosen CAM to other parents. It was 
obviously seen that friends, neighbours and 
relatives were common sources of infor-
mation about CAM rather than advertise-
ments, medical staff and traditional healers. 
Mutual influence of parents within this small 
community would make them increase 
positive emotional outcomes, enhance 
optimism and improve resilience. But using 
each other’s choice of CAM is problematic, 
as what is effective for one patient may  
not be for another, even with the same 
symptoms.   

In the present study, duration of illness in 
CAM users was significantly longer than in 
nonusers. This result is consistent with the 
study conducted in eastern Turkey.20 It is 
possible that parents are more likely to be 
aware of CAM through the prolonged 
process of cancer treatment. Some studies 
showed that parents with high education 
level and high socioeconomic status used 
CAM more.15, 21, 22 In this study, maternal 
education in users is higher than nonusers 
but not statistically significant. We also 
found no association between CAM use and 
paternal education level as well as family 
income.  

Conclusion 

CAM use is common among children with 
cancer in this study. Having the child with 
cancer is highly stressful for families. 
Parents were doing everything they could for 
their children’s health including hopes of 
curing the cancer as well as reducing 
symptoms. Parents should be encouraged to 
talk about the use of CAM freely to health 
professionals so as to consider possible drug 
interactions. Health care providers should 
also seek information about CAM to provide 
appropriate advice about relevant therapies. 
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Besides, more research is needed to evaluate 
the safety, cost effectiveness, and efficacy of 
biological CAM products. 
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Acute respiratory infections (ARI) represent one of the major health 
problems in children in developing countries. This study identified bacterial 
agents by throat swab culture and viral agents by using Madin Darby Canine 
Kidney cells and indirect immunofluorescent assay from 118 children  
(1-12 years old) with ARI (cases) attending general practitioner’s (GP) 
clinics in Shwepyithar Township, Yangon, during 2011-12. Immunological 
status was determined by measuring gamma interferon (γINF) level by 
capture ELISA (BD, Japan). Modifiable risk factors were ascertained by 
interviewing mother/care-takers of 118 cases and their 240 age-matched 
controls. Bacterial pathogens were isolated in 27.9% (33/118), comprising 
Staphylococcus aureus (7.6%, 9/118), Pseudomanas spp (5.9%, 7/118), 
Streptococcus pneumoniae (5.1%, 6/118), Haemophilus influenzae type b 
(4.2%, 5/118), Escherichia coli (3.4%, 4/118) and Klebsiella pneumoniae 
(1.7%, 2/118). Viral pathogens were detected in 14.4% (17/118), comprising 
Influenza A (4.2%, 5/118), Influenza B (2.5%, 3/118), Parainfluenza type 1 
(3.4%, 4/118), Parainfluenza type 2 (1.7%, 2/118) and Parainfluenza type 3 
(2.5%, 3/118).  The range of γINF of cases with bacterial infections was 
235-11250 pg/ml and that of cases with viral infections was 235-940 pg/ml. 
Mean γINF level among normal controls was <300 pg/ml. Antimicrobial 
susceptibility pattern of pathogenic bacteria was also determined. Modi-
fiable risk factors included inadequate ventilation, cooking indoors, smoke 
producing cooking fuel, and passive smoking indoors. Integrated assessment 
of common etiological agents and antibiotic susceptibility patterns of ARI, 
immunological status and modifiable risk factors from clinic-based data 
support the active surveillance of ARI by Disease Control Programme.  

  

INTRODUCTION 

Acute respiratory infections (ARI) cause an 
estimated 1.8 million deaths among children 
each year worldwide.1 In developing countries, 
ARI is one of the leading causes of 
morbidity and mortality particularly in 
infants and young children. In Myanmar, 
ARI is regarded as one of the priority 
diseases in National Health Plan (2006-
2011).2 ARI in children comprises a complex 
group of illnesses of different aetiologies, 

clinical presentations and degree of severity. 
Transmission of infection occurs at close 
range mainly through infectious respiratory 
aerosols in form of droplets or droplet nuclei. 
They may be caused by bacteria and/or 
viruses. Bacterial agents as primary or 
secondary invaders of respiratory tract are very 
common in developing countries. However, 
in a significant proportion of cases, viral 
infection is the cause of severe clinical 
disease which can culminate in death or be 
complicated by a bacterial super-infection.  
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There have been some previous hospital- 
based aetiological studies for ARI in 
Myanmar. In a study in Yangon Children’s 
Hospital (YCH) on 150 children (2 months 
to 5 years of age) with ARI, the isolated 
bacterial pathogens were Staphylococcus 
aureus, Pseudomonas species, Neisseria 
meningitidis, Brahamella catarrhalis, 
Streptococcus pneumoniae, Streptococcus 
pyogenes, Haemophilus influenzae and 
Streptococcus viridians.3   

A study was also carried out in Out Patient's 
Department of YCH during 2007 and       
the findings showed 4 cases of Haemophilus 
influenzae, 15 cases of Streptococcus 
pneumoniae, 8 cases of Staphylococcus 
aureus and 5 cases of Morexella catarrhalis 
among 50 children with ARI.4  

A recent study in 2008 on virological 
pathogens contributing to ARI based at the 
Yangon General Hospital revealed that, of a 
total of 67 positive samples tested, Influenza 
type A accounted for 78% (52/67), Influenza 
type B 16% (11/67), 1.5% for Parainfluenza 
type 1, 1.5% for Parainfluenza type 2 (1/67) 
and 3% (2/67) for Parainfluenza type 3.5 
These studies provided useful epidemiologic 
insights into the etiology and patterns of 
invasive respiratory infections including   
the age and seasonal distribution of cases 
admitted to study hospitals. 

Private health expenditure in Myanmar is 
87.4% of total health expenditures.6 Private 
health sectors are often more preferred      
by the community because of convenient 
hours and more personalized service. 
General practitioner’s (GP) clinics are more 
accessible to general population and they 
are frequently the first contact with health 
system when a person feels ill. 

Moreover, assessment of risk factors such  
as atmospheric pollution, over-crowding, 
family size, partial immunization and mal-
nutrition attending can help to analyze the 
preventive measures for ARI in the 
community. Malnourished children have 
defective cell mediated immunity and   
prone to severe gram-negative infections 

and sepsis.7 The immunological status such 
as status of cell mediated immunity and 
activity of cytokines in children presenting 
with different degrees of ARI could provide 
baseline data for formulation of effective 
vaccine candidates in future. 

There is a growing recognition in Asian 
countries of the threat of emerging multi-
drug resistant (MDR) pathogens that cause 
septicemia and pneumonia which are 
common outcome of untreated severe ARI 
among children. Continued monitoring and 
surveillance for aetiological agent for ARI 
and its antimicrobial resistance can help 
support local practitioners in their antibiotic 
selection as well as provide supportive 
evidence (e.g. characterizing the costs and 
impact of using more expensive antibiotics) 
for economic and policy analysis. 

This study was carried out with the aim of  
determining the aetiology, risk factors and 
immunological status of children with ARI 
attending GP clinics in peri-urban setting, 
Yangon. 

 
MATERIALS AND METHODS 

 
A clinic-based, prospective case-control 
study was carried out from January 2011 to 
July 2012 in 4 GP's clinics Shwepyithar 
Township, Yangon. A total of 118 children 
under 12 years of age presenting with signs 
and symptoms of ARI infection attending 
GP clinics in Shwepyithar Township, 
Yangon were enrolled as cases and 240 age-
matched children who were neighbours of 
these children were enrolled as controls in 
the study. Children with bronchial asthma 
and those with any underlying chronic 
illness and children who have severe illness 
and have to be referred to the hospitals were 
excluded from the study. ARI is defined as 
follows; 

Working definition of ARI (WHO, 1991) 

Children enrolled into the study have acute 
respiratory tract infection defined as those 
presenting with the following symptoms or 
signs of less than two weeks duration: 



 191

Acute upper respiratory infections (AURI); 
Any combination of:  
- Cough with or without fever 
- Blocked/running nose 
- Sore throat  
- Ear discharge 

Acute lower respiratory infections (ALRI); 
Any of AURI with: 
- Rapid breathing and/or 
- Chest indrawing and/or 
- Stridor 

Methods of data collection 

- Relevant history and clinical data were 
recorded in the proforma. 
- Individual, household and environ-
mental risk factors were collected by face-
to-face interviews of mothers/caretakers of 
both cases and controls by using structured 
interview questionnaires. 

Sample collection 

Two throat swabs and one blood specimens 
were collected from children under 12 years 
of age presenting with signs and symptoms 
of ARI infection (cases) for identification of 
bacterial and viral agents and measuring    
of gamma interferon level. One throat swab 
was transported in VTM (Viral transport 
media) and the other in Stuart transport 
media and transported to Bacteriology 
Research Division, Virology Research 
Division and Immunology Research Division 
for laboratory testing. 

Viral identification 

All throat swabs in VTM were subjected to 
virus isolation in MDCK (Madin Darby 
Canine Kidney) cell lines. Virus isolation 
was done for up to fourth passage, each 
passage taking 7 days. Cytopathic effect 
was observed daily under the inverted 
microscope. After the fourth passage, 
influenza viruses and parainfluenzae viruses 
were identified by indirect immunofluo- 
rescent assay (IFA) using the specific 
antibodies for these viruses as the first 
antibody and fluorescence isothiocyanate 
(FITC) conjugated antimouse IgG as the 
second antibody. Immunofluorescence was 

observed under fluorescent microscope at 
100X magnification. Appearance of two or 
more apple green fluorescent cells indicated 
the positive result and absence of these  
cells indicated the negative result for the 
corresponding virus.  

Bacterial identification 

Throat swabs in Stuart’s transport media 
were inoculated onto blood agar, chocolate 
agar, nutrient agar and MacConkey agar  
and incubated in air/carbon dioxide jar at 
37°C for two days. Suspected colonies were 
sub-cultured onto appropriate media for 
gram staining, morphological, biochemical 
and serological identification. Commensal 
and pathogenic bacteria were differentiated 
according to the Laboratory Manual of 
Bacteriological Procedures by WHO, 1991.8 

Immunological procedures 

Gamma interferon was measured by 
captured ELISA (BD, Japan) method on 
sera of children with ARI attending the 
study GP’s clinics and normal controls. 

Ethical consideration  

This study was approved by the Institutional 
Ethical Review Committee on Medical 
Research Involving Human Subjects, 
Department of Medical Research (Lower 
Myanmar). 

Data analysis 

Model selection and model fitting 

The dependent variable was ‘presence of 
ARI in children’. Independent variables for 
multi-variate analysis by SPSS version 20.0 
included sex of the child, exposure to 
infected persons within past two weeks, 
ventilation, crowding index, cooking place, 
use of smoke producing fuel, smoking 
cigarettes indoor, and the use of generator. 
The Stepwise Logistic Regression (Forward 
Likelihood Method) was used to ascertain 
the possible predictors when controlling for 
other variables. The independent variables 
were selected from an initial bi-variate 
analysis using the cut-off point of entry      
(p=≤0.05) and removal (p=≥0.10). Each 
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category was contrasted with the reference 
category to ascertain the chance of suffering 
from ARI. The Wald test for chi-square   
(Z statistic) evaluated the relationship 
between covariates and outcome with a cut-
off point (p=≤0.05). There was a difference  
of - 2 log likelihood ratio statistics from the 
initial model (in step 1), and the final model    
(step 4) (354.7 vs. 285.3). The Hosmer-
Lemeshow statistic indicated a good fit for 
the binary logistic regression model at the 
significance of p>0.05 (p=0.144) which 
fitted the data adequately.9 
 

RESULTS 
 
Demographic characteristics of children 
with acute respiratory infections attending 
GP clinics 

In the present study, children with acute 
respiratory infections were ranged from     
1-12 years comprising 65.3% of males and 
34.7% of females. About 39% were under 
five-year old children. Majority of parents 
had middle school level of education. Sixty- 
nine percent of ARI cases were mild cases 
and 34.5% had history of contact from 
family members or schools. History of 
taking antibiotics prior to GP clinics were 
found in 11.9% (Table 1). 

Bacterial and viral pathogens detected from 
ARI cases 

Of 118 ARI cases, bacterial and viral 
pathogens were detected in 33.9% (40/118). 
Bacterial pathogens were isolated in 27.9% 
(33/118) and viral pathogens were detected 
in 14.4% (17/118).  
 

Isolated bacterial pathogens were Staphylo-
coccus aureus (17.6%, 9/118), Pseudo-
manas spp (5.9%, 7/118), Streptococcus 
pneumoniae (5.1%, 6/118), Haemophilus 
influenzae type b (4.2%, 5/118), Escherichia 
coli (3.4%, 4/118) and Klebsiella pneumoniae 
(1.7%, 2/118). Viral pathogens were Influ-
enza A (4.2%, 5/118), Influenza B (2.5%, 
3/118), Parainfluenza type 1 (3.4%, 4/118), 
Para-influenza type 2 (1.7%, 2/118) and 
Para-influenza type 3 (2.5%, 3/118), Mixed  

infections (both bacterial and viral) were 
found in 5.9% (7/118) (Table 2). 

Table 1. Demographic  characteristics of children 
with acute respiratory infection (n=118) 

Characteristics 
Fre- 

quency 
Per- 
cent 

Mean 
±SD 

Range 

Age in completed years                                   6.7±2.9   1-12 
<5 years  47 39.8        
≥5-12 years 71 60.2     

Sex       

Male 77 65.3     
Female 41 34.7     

Education status of father/guardian   
  Illiterate & just read and write    4  3.4     
  Primary 11  9.3     
  Middle 56  47.5     
  High school  34  28.8     
  University and graduate 13  11.0     
Education status of mother    
  Illiterate & just read and write    8   6.8     
  Primary 20 16.9     
  Middle 53 44.9     
  High school  25 21.2     
  University and graduate 12 10.2     

History of contact from family/school   
Yes 43 36.4     
No 75 63.6     

Clinical grading of ARI 
Mild  82 69.5     
Moderate 36 30.6     
Severe   0      

History of taking antibiotics at home 
Yes   14 11.9     
No 104 88.1     

 
Table 2.  Bacterial and  viral aetiological  agents 

isolated from ARI cases 

 Pathogens No. % 

Bacterial pathogens  
(33 cases) 

Staphylococcus aureus 9 17.6 
Pseudomonas spp. 7   5.9 

StStreptococcus pneumonieae 6   5.1 
Haemophilus influenza b 5   4.2 
Escherichia coli 4   3.4 
Klebsiella pneumonieae 2   1.7 

Viral pathogens   
  (17 cases) 

Influenza A 5  4.2 
Influenza B 3  2.5 
Parainfluenza type 1 4  3.4 

Parainfluenza type 2 2  1.7 
Parainfluenza type 3 3  2.5 

Gamma interferon level of ARI cases 

The range of gamma interferon level among 
all ARI was 235 pg/ml to 11250 pg/ml.  
The γINF level in cases with bacterial 
infections was 235-11250 pg/ml (mean= 
1068 SD±1907.7 and that of cases with viral 
infections was 235-940 pg/ml (mean= 566 
SD±256.3). Mean γINF level among normal 
controls was <300 pg/ml. 
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Table  3.  Odds ratios and 95% confidence intervals of risk factors for ARI  

Characteristics n Case no. (%) Control no. (%) Crude OR   95%CI    P value   Adj OR   95%CI P value 

Sex of the child                   
  Female® 162 41(34.7) 121(50.4) 1           
  Male 196 77(65.3) 119(49.6) 1.9 1.2-3.0 0.005 1.9 1.1-3.6 0.031 
Exposure to infected persons within past 2 weeks 
  No ® 293 62(21.2) 231(78.8) 1           
  Yes 65 56(86.2)     9(13.8) 23.2 10.9-49.5 0.0005 20.4 8.5-49.0 0.0005 
Ventilation                  
  Adequate ® 261 53(20.3) 208(79.7) 1           
  Inadequate & none 97 65(67.0)   32(33.0) 8 4.7-13.4 0.0005 6.3 2.8-14.5 0.0005 
Crowding index†                  

  <3 ® 269 66(24.5) 203(75.5) 1           
  ≥3 89 52(58.4)   37(41.6) 4.3 2.6-7.2 0.0005 2.4 1.1-5.1 0.032 
Cooking place                 
  Outdoor ® 36 16(44.4)   20(55.6) 1           
  Kitchen 291 76(26.1) 215(73.9) 0.4 0.2-0.9 0.021 4 1.3-12.3 0.015 
  Indoor  31 26(83.9)     5(16.1) 6.5 2.0-20.8 0.001 10.2 2.4-43.4 0.002 
Use of smoke producing fuel  
  No ® 228 45(19.7) 183(80.3) 1           
  Yes 130 73(56.2)   57(43.8) 5.2 3.2-8.4 0.0005       
Smoking cigarettes indoor 
  No ® 128 24(18.8) 104(81.2) 1           
  Yes 230 94(40.9) 136(59.1) 3 1.8-5.0 0.0005 3.4 1.7-6.7 0.0005 
Generator                 
  No ® 347    111(32.0) 236(68.0) 1           
  Yes 11        7(63.6)     4(36.4) 3.7 1.1-13.0 0.045       

† Crowding index was computed by number of persons in the household divided by number of rooms 
 
Risk factors of children with acute 
respiratory infections 

According to Table 3, when controlling for 
other variables, following factors revealed 
the significant odds in increasing chance  
for suffering from ARI compared to the 
reference categories: being a male child 
(AOR=1.9, 95%CI=1.1-3.6, p=0.031), being 
exposed to infected persons within past  
two weeks (AOR=20.4, 95%CI=8.5-49.0, 
p=0.0005), inadequate or no ventilation 
(AOR=6.3,    95%CI=2.8-14.5,    p=0.0005),  
crowded household (AOR=2.4, 95%CI= 
1.1-5.1, p=0.032), cooking in the kitchen 
(AOR=4.0, 95%CI=1.3-12.3, p=0.015), 
cooking indoor (AOR=10.2, 95%CI=2.4-43.4, 
p=0.002), and smoking cigarettes indoor 
(AOR=3.4, 95%CI=1.7-6.7, p=0.0005). 

Antimicrobial susceptibility pattern of 
bacterial pathogens isolated from ARI cases 

Antimicrobial susceptibility of pathogenic 
bacterial isolates was revealed as follows; 
Staphylococcus aureus isolates were highly 
sensitive to piperacillin-tazobactum, ofloxa- 
cin, cefixime (100%, 9/9 each), amoxicillin-
clavulanic acid, azithromycin and genta-

mycin (8.8%, 8/9 each), and highly resistant 
to penicillin, ampicillin and cephalaxin 
(100%, 9/9 each).  Most of Pseudomonas 
isolates (6-7/7 isolates) were sensitive to 
cefixime, ceftriaxone, ciprofloxacin and 
resistant to penicillin, gentamycin and 
cotrimoxazole-trimethoprin. Streptococcus 
pneumoniae and Haemophilus influenzae 
isolates were totally sensitive to pipera-
cillin-tarzobactum, ofloxacin and amoxi-
cillin-clavulanic acid, and totally resistant to 
penicillin, ampicillin,  chloramphenicol  and    
cotrimoxazole-trimethoprin. Escherichia coli 
and Klebsiella pneumonieae isolates were 
highly sensitive to cefixime, ceftriaxone, 
ciprofloxacin, and highly resistant to 
penicillin, gentamycin and cotrimoxazole-
trimethoprin.  

 
DISCUSSION 

 
Demographic characteristics of children 
with acute respiratory infection attending 
GP’s clinics in Shwepyithar Township 
indicated majority of ARI cases were mild 
cases and 39% were under five-year old 
children. Acute respiratory infections in 
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children comprise a complex group of 
illness with different aetiologies, clinical 
presentation and degree of severity.   

In the present study, bacterial aetiological 
agents were isolated in 27.9% and the most 
predominant bacterial pathogens were 
Staphylococcus aureus followed by Pseudo- 
manas spp, Streptococcus pneumoniae, 
Haemophilus influenzae type b, E. coli and 
Klebsiella pneumonia. 

It was reported that the prevalence of 
bacterial  aetiological agents among under 
5-year children in the community in 
Ethiopia was more than 60% and Strepto-
coccus pneumoniae, Haemophilus influenzae 
were the most prevalent bacterial patho-
gens.10 A study carried out in Out Patient's 
Department of Yangon Children’s Hospital, 
Myanmar during 2007 showed 4 cases of 
Haemophilus influenzae, 15 cases of Strep-
tococcus pneumoniae, 8 cases of Staphylo-
coccus aureus and 5 cases of Morexella 
catarrhalis among 50 children with ARI.4 

Viral pathogens were detected in 14.4% of 
study population. It was observed that 
parainfluenza virus type 1 was the most 
prevalent type of parainfluenza virus and 
type 2 is the least prevalent type in this 
study. Similar finding was observed in the 
previous study conducted in 2009-2010.11  
In the present study, influenza virus type A 
was found to be more prevalent than 
influenza virus type B, but in the previous 
study influenza virus type B was found to be 
more prevalent than influenza virus type A. 
However, in Taiwan, influenza B has been 
predominant for a long time.11, 12  

The results showed that the prevalence  
of some respiratory bacterial and viral 
aetiological agents change both periodically 
and geographically and also highlight  
the importance of surveillance for these 
agents. In the present study, no pathogens 
were detected in 66% of cases. As only 
routine culture method can be used as a 
diagnostic tool, atypical non-culturable 
bacterial respiratory pathogens such as 
Mycoplasma pneumoniae, Chlamydophila 

pneumoniae and Chlamydia trachomatis 
cannot be ruled out as aetiological agent in 
the study population. Moreover, new viral 
pathogens such as Corona viruses (NL63 
and HKU1), human Metapneumovirus 
(hMPV) and human Bocavirus were being 
reported in the literatures,13 different 
advanced diagnostic tools should be used to 
determine the prevalence and aetiological 
agents of acute respiratory infection.  

Malnourished children have defective cell 
mediated immunity and prone to severe 
gram-negative infections and sepsis.7 The 
immunological status such as status of  
cell mediated immunity and activity of 
cytokines in children presenting with 
different degrees of ARI could provide 
baseline data for formulation of effective 
vaccine candidates in future. The increased 
levels of circulating cytokines such as IFN-γ 
and IL-4 in acute respiratory tract infections 
may contribute significantly to disease 
manifestations, and specific therapeutic 
intervention with the cytokine or cytokine 
inhibitor.14  

In our study, we were able to detect 
circulating free IFN-γ only and found 
increased levels in both bacterial and viral 
inections. Cytokine response in patients 
with pneumonia caused by Chlamydia and 
Mycoplasma spp showed increased levels of 
IL-6, TNF-α, and IFN-γ during infection.13, 15 
Further  studies  on  wide range of cytokines  
levels in ARI cases are needed. 

Predictors for ARI in this study highlighted 
the importance of an exposure of children  
to infected persons especially in crowded 
households without adequate cross-
ventilation causing transmission by air-
borne droplets. The air-borne transmission 
was superimposed by indoor air pollution 
resulting from cooking in the separate 
kitchen without proper ventilation, cooking 
indoor without any kitchen especially when 
using smoke producing fuels. Moreover, in 
line with other studies, passive smoking 
indoor provided the high odds of 3.4 times 
compared to no smoking for the chance of 
occurrence of ARI in children.  
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Multi-drug resistant (MDR) pathogens can 
cause septicemia and pneumonia which are 
common outcome of untreated severe ARI 
among children. Most of bacterial isolates in 
the present study were highly resistant to 
antibiotics that are commonly used in      
GP’s clinics such as penicillin, ampicillin 
and cephalaxin, chloramphenicol and cotri- 
moxazole-trimethoprin and highly sensitive 
to high generation antibiotics such as 
piperacillin-tarzobactum, ofloxacin and 
amoxicillin-clavulanic acid, ceftriaxone and 
cefixime. It was also found that Haemo-
philus influenzae isolates were totally 
resistant to chloramphenicol which was 
previously recognized as a highly sensitive 
antibiotic for them.  

Integrated assessment of common etiologi- 
cal agents and antibiotic susceptibility 
patterns of ARI, gamma interferon status 
and modifiable risk factors from clinic-
based data will be supportive for active 
surveillance of ARI by Disease Control 
Programme.  

Recommendations 

• Surveillance of respiratory bacterial 
and viral aetiological agents which may 
change both periodically and geographically 

• Prohibition of cigarette smoking 
indoors, improved cooking practices and 
improved ventilation indoor and in the 
kitchen especially when using smoke 
producing fuel.   

• Further studies on wide range of 
cytokines levels in acute respiratory 
infections 
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Food is the principle factor for the existence of human life. Antibiotics are 
drugs of natural or synthetic origin that have the capacity to kill or inhibit 
the growth of microorganisms. The use and misuse of antibiotics in animals 
consumed as food has increased around 2001. Use of antibiotics especially 
chloramphenicol and fluroquinolone in animals can lead to antibiotics 
resistance in intestinal bacteria and it may contribute to increase treatment- 
resistant illness. The present study was conducted to determine the 
chloramphenicol and tetracycline residue in fish and prawn by enzyme 
immunoassay method.  A laboratory-based analytical study was carried out 
from Jan 2011 to Nov 2011 at the Pharmaceutical Toxicology Research 
Division, DMR (LM). Four species of fish (Japanese threadfin bream, Giant 
seabass, River shad and Rohu) and two species of prawn (Giant tiger and, 
Jing) were collected from five markets in Yangon. These samples were 
extracted and subjected to quantitative analysis of chloramphenicol and 
tetracycline residues. In four species of fish, the results of chloramphenicol 
residues ranged from 0.0112 ppb to 0.0776 ppb and 0.025 ppb to 0.0736 ppb 
for tetracycline. The results in two species of prawn for chloramphenicol 
ranged from 0.0182 ppb to 0.0206 ppb and 0.019 ppb to 0.028 ppb for 
tetracycline. According to FAO guideline, the acceptable level for 
tetracycline is 0.5 ppb and 0.3 ppb for chloramphenicol. Therefore, 
antibiotics residues in all the samples tested in this study were within  
acceptable limit.  

 
INTRODUCTION 

 
Food is the principle factor for the existence 
of human life. It also promotes our health by 
contributing essential nutrients and supple-
ments. In order to obtain the best benefit by 
food consumption, the ingested food must 
be safe and excellent in quality. In last three 
decades, development of uses of antibiotics 
and vaccines reduced the death from 
infectious diseases. However, the newly iden- 
tified infectious agents and re-emergence of 
older infectious diseases are associated with 
the rapid spread of antimicrobial resistance. 
Now, antibiotics resistance is a serious 
clinical and public health problem on global 
basis. European Union Conference on The 
Microbial Threat (EU, 1988) recognized 
that the major route of transmission of 

resistant microorganisms from animals to 
humans is through the food chain and this 
trend is confirmed by other authors.1  

The use and misuse of antibiotics in food 
increased around 2001. Some of the anti-
biotics are externally used in aquaculture as 
growth promoters or as therapeutic agents 
for bacterial infections to prevent disease 
occurrence. Antibiotics for veterinary use  
are betalactams and macrolides including 
spectinomycin, chloramphenicol, tetra-
cycline, quinolones, sulphonamide and  
aminoglycosides. Antibiotics authorized for 
use in aquaculture are oxytetracycline, 
erythromycin and sulphonamides. The used 
are often non-biodegradable and remain in 
the aquaculture environment for long 
periods of time. There have been significant 
increases in developed countries in the 
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occurrence of resistance in non-typhoidal 
Salmonella enterica and in Campylobacter 
spp., and to a lesser extent in verocytotoxin-
producing Escherichia coli 0157 (VTEC 
0157).2, 3, 4 There is clear evidence that,  
with an increase in the consumption of 
antimirobial agents by human or animals, 
there is a resultant increase in antimicrobial 
resistance.3, 5 Use of broad spectrum anti-
biotics especially chloramphenicol and 
fluroquinolone in food-producing animals 
can lead to antibiotic resistance in human 
intestinal bacteria and chloramphenicol also 
cause potentially fatal blood disorders  
(e.g. aplastic anaemia).2, 6, 7 The present 
study might be a help in preventing anti- 
microbial resistance and promoting food 
safety through the detection and continue 
monitoring of antibiotic residues in animal 
husbandry. 

This study was conducted to determine 
antibiotic residues in fish and prawn from 
the markets so as to give information for 
food safety and prevention of antimicrobial 
resistance. 

 

MATERIALS AND METHODS 
 

Materials 

- Enzyme immunoassay kit for chloram- 
phenicol 
EuroProxima B.V., Beijerinckweg 18, 
6827 BN Arnhem, The Netherlands 

- Enzyme immunoassay kit  for tetracycline 
Ridascreen tetracycline, R-Biopharm AG, 
Darmstadt, Germany 

- Micro strip reader 
Neogen reader (ESA-01), Neogen Origin 
USA (Canada), Neogen Corporation 

Study design 

Laboratory-based, analytical study 

Study period 

January 2011 to November 2011 

Place of study  

Pharmaceutical       Toxicology      Research 
Division, DMR (LM) 

Study population 

Four species of fish 

-  Japanese   threadfin    bream (Nemipterus  
    japonicas) 
-  Giant seabass (Lates calcarifer) 
-  River shad (Hilsa ilisha) 
-  Rohu (Labeo rohita) 

Two species of prawn 

-  Giant tiger (Penaeus monodon) 
-  Jingo (Metapenaeus affinis) 

All samples were collected randomly and 
each sample contained one kg. 

Sample size  

Fish (n=20) and prawn (n=10) 

Study procedure 

All samples were randomly collected from 
five fish markets (Sanpya, Thingangyun, 
Lanmadaw, Pazundaung and Tamway) in 
Yangon. After collection, fish and prawn 
were rinsed with fresh water, then sliced, 
weighted and grinded. They were analyzed 
quantitatively by enzyme immunoassay 
(ELISA) method which is popular and near 
ideal rapid; it can be used in the field and as 
a rapid test for screening of large number of 
routine samples.8, 9  

Most of the commercially available immu- 
noassays are competitive enzyme-linked 
immunosorbent assays (Competitive ELISA) 
which are suitable for a quantitative detec-
tion of the target drug residues (antigens). 
The basic principle of competitive ELISA  
is based on binding of limited number  
of antigen-specific antibody molecules in 
liquid phase to solid phase, bound antigen 
and is competitively inhibited by free liquid 
phase antigen in the sample under assay. 
The immobilized antibody is then revealed 
by using an enzyme-linked secondary 
antibody, which subsequently reacts with an 
appropriate substrate for color development. 
The enzyme activity visualized as color 
intensity is measured by spectrophotometry 
and is inversely proportional to the 
concentration of antigen in the sample. 
Sample extraction and study analysis are 
shown in diagram (Fig. 1).8, 9, 10 
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Fig.1. Step for sample extraction and analysis 
 

Data entry and analysis 

The results were shown by average of 
samples (mean±SD) and data entry was 
done using Microsoft Excel. 
 

RESULTS 
 

In this study, chloramphenicol and tetra-
cycline residues were measured in four 
species of fish (Japanese threadfin bream, 
Giant seabass, River shad, Rohu) and two 
species of prawn (Giant tiger, Jingo) by 
ELISA method (Fig. 2 & 3). Chloramphe-
nicol and tetracycline residues measured in 
the samples are shown in Table 1. The 
levels of antibiotics residues in fish were 
higher than those of prawn. Rohu 
(Ngamyitchin) contained about 0.07 ppb of 
chloramphenicol  and  tetracycline   residues  
which was the highest among other samples. 

 

Table 1. Measured  antibiotic residual  levels  in   
fish and prawns 

Sample 
Chloramphenicol Tetracycline 

      Mean±SD (ppb) 

Japanese threadfin bream 0.014±0.002 0.027±0.003 
Giant seabass 0.024±0.003 0.037±0.003 
River shad 0.037±0.001 0.062±0.004 
Rohu 0.072±0.003 0.071±0.002 
Giant tiger       0.020±0.002   0.020±0.002 
Jingo shrimp   0.020±0.0005   0.020±0.003 

 

Table. 2.  Mean  value of  chloramphenicol  and    
tetracycline residues in samples 

Sample Antibiotic 
residues 

Mean 
(ppb) 

SD 
(ppb) 

Reference 
value (ppb) 

Fish 
(n=20) 

Chloram-  
  phenicol 

0.03763 
(0.0112-0.0776) 

0.001313 0.3 

Tetracycline 0.049275 
(0.025-0.0736) 

0.001119 
 

0.5 

Prawn 
(n=10) 

Chloram- 
  phenicol 

0.01892 
(0.0182-0.0206) 

0.000877 
 

0.3 

Tetracycline 0.0231 
(0.019-0.028) 

0.000425 
 

0.5 

Homogenized samples (wet weighted 10 g) 

                                20 ml ethylacetate for 10 min           centrifuged for 10 min at 2000 x g  
         evaporated used  by nitrogen 

Dry residue 

  
 

 

2 ml of iso-octane / trichloromethane  emulsification by 80°C in water bath for 5 min  
1 ml of sample dilution buffer centrifuged for 10 min at 2000 xg  

Clear upper layer  (Supernatant) 

               1 ml of iso-octane / trichloromethane/ hexane  
           50 µl of upper layer of sample 

 
 

         centrifuged for 10 min at 200xg 

                              Tetracycline                                           Chloramphenicol 

   

+ 50 µl of anti-tetracycline antibody solution              + 100 µl  of  zero  std  buffer  in  duplicate  (well A1) 
+ mix gently and incubate for 1 hr at room temperature:             + 50 µl of zero std buffer in duplicate (well  B1,.,G2) 

+ Pour the liquid out to the wells and wash with 250 µl  
    buffer and pour out again (repeat 2 more times) 

            + 25 µl   of   conjugate   (CAP-HRPO)   &   antibody  
               solution into all cell well, except A1 well (blank)  

+ 100 µl of enzyme conjugate to each well, mix  
    gently and incubate at room temperature x15 min 

  

           Seal & gently shake the plate for 1 min 
+ 250 µl of washing buffer and pour out again  
    (repeat two more time) 

                        

           Incubate for 1 hr in the dark at 4°C 
 
 
   50 µl of substrate and 50 µl of chromogen to each well 

  
 
           Empty, rinsing with 300 µl of rinsing solution for 

+ mix  gently  by  shaking  and  incubate  x  15 min at  room 
    temperature in the dark 

              3 times & upside down on absorbent paper 
            + 100 µl   of  substrate  solution   into  each   well  &       

+ 100 µl  of  stop  solution  to  each well and  mix gently   by 
    shaking the plate 

                 incubate for 30 min at room temperature (25°C) 
           + 100 µl of stop solution into each well 

   
   
                                                 Measure the absorbance at 450 nm by Micro strip reader 
                                                       (read within 30 min after addition of shop solution) 
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Fig. 2. River shad (Hilsa ilisha)  

 

Fig. 3. Giant tiger (Penaeus monodon)   
 

Table 2 shows mean value of chloram-
phenicol and tetracycline residues in tested 
samples. In four species of fish, chloram-
phenicol residue levels ranged from 0.0112  
to 0.0776 ppb and tetracycline residues 
ranged from 0.025 ppb to 0.0736 ppb. The 
results in two species of prawn for chloram-
phenicol ranged from 0.0182 to 0.0206 ppb 
and for tetracycline ranged from 0.019 ppb 
to 0.028 ppb. According to the FAO 
guidelines (1997), the acceptable level for 
tetracycline is 0.5 ppb and chloramphenicol 
is 0.3 ppb.10, 11, 12 
 

DISCUSSION 
 

Antibiotics have been increasingly used in 
aquaculture and animal husbandry globally 
not only for therapeutic purposes but for 
other purposes like growth promoting.12  
According to the Centres for Disease 
Control and Prevention (CDC), resistant 
strains of three microorganisms causing 
human illness- Salmonella spp., Campylo-
bacter spp. and Escherichia coli- are linked 
to the use of antibiotics in animals. When 
these resistant bacteria cause illness in a 

person, requiring medical treatment, 
medical therapy may be compromised if the 
pathogenic bacteria are resistant to the 
drug(s) available for treatment. 

In this study, measured antibiotics 
(chloramphenicol and tetracycline) were 
below acceptable level8 both in fish and 
prawn samples. Although measured levels 
were low, it was found that the use of 
chloramphenicol and tetracycline was still 
present in Myanmar and the levels were the 
highest in Rohu (Ngamyitchin), the popular, 
cheap type of fish mostly eaten in Myanmar. 
Being a potent, broad-spectrum antibiotic 
used only at therapeutic doses for treatment 
of serious infections in humans and due     
to the unpredictable effects of doses on 
different patient populations and impossible 
to identify a safe level of human exposure, 
chloramphenicol usage in food-producing 
animals and animal-feed products was 
prohibited by United States of America 
Federal regulations.9, 10  

In Canada, the use of chloramphenicol 
along with oxolinic acid and furazolidone 
was also banned in food fish.13 However, 
chloramphenicol, tetracyclines, sulphona-
mides (sulfonamide+trimethoprim, sulfamo-
nomethoxine and sulfadimethoxine), oxo-
linic acid and virginiamycin were still used 
in Malaysia and Singapore (Southeast Asian 
Fisheries Development Center, Aquaculture 
Department, 2000).12, 14  

Residue analysis involves both screening 
and confirmatory methods. Current quail-
tative methods for antibiotics are micro-
biological tests, immunoassays, and receptor 
assay systems and liquid chromatography 
(LC), high-performance liquidchromato-
graphy (HPLC), liquid chromatography 
with mass spectrometry (LC/MS) and liquid  
chromatography with tanden mass spectro-
metry (LC/MS/MS) (Hsieh, 2007) are sui-
table for confirmation. Over the past two 
years, several tests for chloramphenicol 
based on enzyme-linked immunosorbent 
assay (ELISA) technology have come on to 
the market.  In this study, ELISA method 
was used as it is best suited for rapid 
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screening for large, market samples. As a 
time and resource constraint, confirmatory 
test could not be performed in present study.   

This is our pilot study and research projects 
should be promoted on safety usage of 
antibiotics in aquatic species in order to 
provide a more exact approach to combact 
antimicrobial resistance in international 
forums has to be reinforced. In animal  
food husbandry, it is important to reduce 
the need for antibiotics through applying 
good husbandry practices and hygienic 
conditions. In this way the use of antibiotics 
should be limited to therapeutic purposes  
alone.  

So, there should be necessary to establish 
appropriate surveillance systems to evaluate 
microorganisms resistance to a specific 
antibiotic.12 International cooperation in 
efforts to combat antimicrobial resistance 
and government agencies should also issue 
in regulation of antibiotics use in animal 
husbandry.  

Conclusion and recommendation 

Principles on the prudent use of antibiotics 
should be developed and awareness of the 
problem of antimicrobial resistance should 
be raised through informing the public and 
the use of antibiotics should be limited to 
therapeutic purposes alone.  

In a parallel way, there should be a 
tightening of controls covering the licensing 
of antibiotics so that the development of 
antimicrobial resistance in animals given 
antibiotics can be monitored, evidence of 
cross-resistance to other antibiotics detected 
and consideration given to appropriate 
action to minimize risks. 

Research projects should be encouraged that 
aim at better understanding of the mecha-
nisms of emergence and spread of resistance 
within a species, and from animal to man 
and the environment. Research projects 
should be promoted on pharmacology and 
pharmacokinetics of antibiotics in aquatic 
species in order to provide a more exact 
approach to establishing MRL values. 
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Artemisinin-based combination therapies (ACTs) are now recommended 
as the drugs of choice for treatment of uncomplicated Plasmodium 
falciparum malaria and fixed-dose combination are highly preferable (WHO 
2006, 2010). Piperaquine is a resurgent antimalarial drug which has been 
interested as a partner drug in ACTs. Piperamisinin is an oral fixed-dose 
combination of dihydroartemisinin-piperaquine (each tablet contains 350 mg 
of piperaquine and 50 mg of dihydroartemisinin). The present study has 
investigated the effect of low-fat food on absorption of piperaquine in 
Myanmar healthy volunteers after oral administration of piperamisinin. 
Absorption of piperaquine after oral administration of piperamisinin three 
tablets in fasting state was compared with that of non-fasting state  
with carbohydrate meal (low-fat food) in 14 Myanmar healthy volunteers. 
Wash-out period was allowed for three months between the two conditions. 
Serum piperaquine concentrations were assayed by minor modification  
of HPLC-UV method of Hung. The absorptions of piperaquine were not 
significantly different between the above two conditions. It was concluded 
that low-fat food did not interfere the absorption of piperaquine in Myanmar 
healthy volunteers. Therefore, useful advice could be given in pharma-
ceutical care of piperaquine-based ACTs that a meal could be taken before 
or with the drug by malaria patients who are prone to get hypoglycaemia 
during acute illness. 

 
INTRODUCTION 

Impact of malaria on health of the 
developing world is enormous. According  
to National Health Plan (2006-2011) 
malaria is the third priority disease in 
Myanmar.1 Resistance to antimalarial drugs 
is increasing all over the tropical regions.  
To prevent antimalarial drug resistance, 
WHO recommended the Artemisinin Based 
Combination Therapies (ACTs) as a first-
line treatment in all cases of uncomplicated 
falciparum malaria.2, 3 ACTs ensure the 
highest cure rates and have the potentials to 
reduce malaria transmission, with less 
chance to develop resistance with low 
incidence of untoward effects.  

Piperaquine (PPQ) is a bisquinoline anti-
malarial drug that was first synthesised in 
the 1960s, and has been used extensively in 
China and Indochina as prophylaxis and 
treatment for 20 years. A number of Chinese 
researcher groups documented that it was at 
least as effective as, and better tolerated 
than, chloroquine against falciparum and 
vivax malaria. With the emergence of 
piperaquine-resistant strains of Plasmodium 
falciparum and the development of newer 
potent antimalarial agents, the use of 
monotherapy of PPQ has declined during 
the 1980s. 

PPQ was rediscovered by Chinese scientists 
as one of the antimalarial compounds 
suitable for combination with  an  artemisinin  
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 derivative. This approach has now been 
endorsed by the WHO in 2002. The 
tolerability, efficacy, pharmacokinetic profile 
and low cost of PPQ make it a promising 
partner drug for use as part of an ACT.4 
Myanma Pharmaceutical Factory, Yangon, 
Ministry of Industry is now manufacturing 
dihydroartemisinin-piperaquine co-formula-
tion as piperamisinin tablets for treatment  
of uncomplicated Plasmodium falciparum 
malaria. 

According to the concept of clinical phar-
macology, there is a direct relationship 
between plasma drug concentration and its 
pharmacological response. Plasma drug 
concentration is influenced by absorption, 
distribution and elimination of administered 
drug. 

Absorption is the process by which the  
drug molecule is taken up into systemic 
circulation. The process of absorption must 
occur whenever a drug is administered 
extravascularly such as per oral, sublingual, 
intramuscular, subcutaneous, rectal, topical 
and transdermal administrations. 

In case of oral route, extent of absorption 
depends on the nature and pharmaceutical 
quality of the drug itself as well as the 
physiological environment (pH, gastro-      
intestinal motility, GI vascularity etc.) and 
pathological condition of absorption site.5 

Presence of food may also influence the 
absorption of drugs resulting in enhancing 
or decreasing the absorption of drugs. For 
example, absorption of some antibiotics 
such as penicillins, cephalexin may be 
interfered by the presence of food while 
fatty meals enhance absorption of linco-
mycin and ketoconazole. 

Effect of a high-fat meal on relative oral 
bioavailability of piperaquine was studied 
on 8 healthy Caucasian volunteers.6 The 
study demonstrated that the absorption 
of piperaquine is approximately doubled  
by co-administration of a high-fat meal. 
However, it was also found that plasma 
concentration of piperaquine is higher in 
healthy volunteers who were given the  

drug after an overnight fasting than  
malarial patients irrespective of meals.7 
Most patients usually prefer to take 
medicines after meal which may be usually 
soft bland diet during acute illness. Thus, it 
is interesting to investigate the fact that the 
absorption of piperaquine may or may not 
be interfered by the presence of low-fat 
food. If the results show that absorption of 
piperaquine is impaired by the presence of 
food (low-fat), it is worth to disseminate  
this information to health care professionals 
for proper pharmaceutical care (regarding 
meals) for acute uncomplicated falciparum 
malarial patients treated with piperaquine- 
based ACTs. 
 

MATERIALS AND METHODS 
 

Type of study 

Laboratory-based analytical study 

Study design 

The study was a randomized parallel design 
of piperaquine administration in the fasting 
state and after low-fat food. 

Place of study 

- Department of Pharmacology, University 
of Medicine 1, Yangon. 

- Common Research Laboratory, University 
of Medicine 2, Yangon. 

Duration of study 

1 year (January 2011-December 2011) 

Study population 

The study was carried out on 14 Myanmar 
healthy volunteers (7 males and 7 females). 

Selection of subjects 

Healthy volunteers (staff and/or their 
relatives from University of Medicine 1) 
were recruited for a single dose study. They 
were chosen as healthy volunteers on the 
basis of a satisfactory clinical history, 
thorough physical examination, and normal 
basic laboratory investigations such as 
blood for complete picture, liver function 
tests, total and differential plasma proteins, 
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serum creatinine, serum urea and routine 
examination of urine. Written informed 
consents were obtained from subjects who 
were willing to participate in the study, 
following a full explanation of objectives, 
procedures and possible outcome of the 
research. 

Statistical analysis  

Absorption parameters of piperaquine 
between two states were compared by  
two-tailed Student ‘t’ test using SPSS soft-
ware, Version-16. A significant level of 
p=<0.05 was used with 95% confidence 
interval. 

Drug administration, sample collection and 
storage for fasting state 

Each healthy volunteer was given a single 
dose of three tablets of piperamisinin with a 
glass of water (about 200 ml) in the morning 
after an overnight fasting. Five milliliters  
of venous blood samples were collected at 
0, 0.5, 1, 2, 3, 4, 6, 8, 24, 48, 168, 336,  
504 and 672 hours after drug administration 
from each subject. The collected blood 
samples were centrifuged after forming  
clot retraction (within 30 min) at 3000 g for 
5-10 minutes and separated serum samples 
were stored at -20˚C until the time of assay 
(within two months). 

Drug administration, sample collection and 
storage for the fed state 

After the wash-out period of three months, 
each healthy volunteer subject was 
administered a single dose of three  
tablets of piperamisinin with a glass of 
water (about 200 ml) in the morning within 
10 minutes of finishing a low-fat food,  
(a bowl of plain boiled rice about 300 ml 
with salt). Five milliliters of venous blood 
were collected at 0, 0.5, 1, 2, 3, 4, 6, 8, 24, 
48, 168, 336, 504 and 672 hours from each 
subject. The collected blood samples were 
centrifuged after forming clot retraction 
(within 30 min) at 3000 g for 5-10 minutes 
and separated serum samples were stored at 
-20˚C until the time of assay (within two 
months). 

Analysis and quantification of serum 
piperaquine concentration 

Assay of piperaquine in serum was 
conducted by minor modification of the 
method of Hung et al., 2003.8, 9 One 
milliliter of serum was added into 10 ml 
polypropylene tube, with the Internal 
Standard (200 ng of chloroquine) and 0.1 ml 
of 1 M sodium hydroxide. The solution was 
mixed with a vortex mixer for 20 sec and  
4 ml of dichloromethane was added, and 
piperaquine was extracted by shaking 
vigorously for 10 minutes. After centri-
fugation at 1300 g for 10 minutes, the 
supernatant was aspirated to discard, and the 
remaining dichloromethane solution was 
transferred to a clean polypropylene tube. 

Piperaquine was back-extracted into 0.3 ml 
of 0.01 M potassium chloride (buffered to 
pH 2.4 with 1 M hydrochloric acid) by 
shaking vigorously for 10 minutes. After 
centrifugation at 1300 g for 10 minutes, the 
dichloromethane layer was aspirated to 
discard and the remaining acidic aqueous 
extract was transferred to clean round- 
bottom borosilicate glass tubes and 
centrifuged at 1300 g for 20 minutes to 
evaporate any traces of dichloromethane 
that remained. The aliquot was filtered 
through a nylon filter (pore size 0.45 µm), 
then 100 µl of filtered extract was injected 
into the HPLC column. 

RESULTS 

Comparison of absorption parameters of 
piperaquine in between fasting state and 
non-fasting (low-fat food) state 

Maximum concentration 

Mean maximum concentrations (Cmax) of 
piperaquine in fasting and non-fasting (low- 
fat food) states were 963.964±583.281 µg/l 
and 929.702±471.188 µg/l, respectively. 
The finding showed no statistical signi-
ficance between two states (p=0.824). 

Time to reach maximum concentration   

Mean time to reach maximum concentration 
(Tmax) of piperaquine in fasting state was 
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2.571±2.429 hr and that of low-fat food 
state was 2.429±1.284 hr. There was no 
significant difference of Tmax between two 
states (p=0.752).  

Absorption rate constant 

Mean absorption rate constant (Ka) of pipera-
quine administering in fasting state and that 
of non-fasting (low-fat food) state were 
0.876±0.418 h-1 and 1.033±0.593 h-1, respec-
tively. There was no significant difference 
between (Ka) of piperaquine in fasting and 
non-fasting (low-fat food) state (p=0.465). 
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Fig. 1 (a).  Serum  concentration-time  profile of  
                  PPQ in fasting and fed (low-fat food) 
                  states 
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Fig. 1(b).  Serum  concentration-time  profile of  
                 PPQ   in   fasting   and   fed   (low-fat   
                 food) states 
 
Absorption half-life 

The absorption half-life (T1/2a) of pipera-
quine in healthy volunteers taking after over-
night fasting and taking after low-fat food 
were 1.094±0.747 hr, and 0.863±0.421 hr, 

respectively. There was no significant 
difference in (T½a) of piperaquine between 
two states. (p=0.365). 
 
Table 1.  Mean  serum concentrations of   pipera- 
              quine in Myanmar healthy volunteers  

taking after overnight  fasting and 
taking after low-fat food 

Time (hr) 
 Serunm concerntrations of piperazine  (µg/l) 

Fasting Low-fat food 
p value 

Mean SD Mean SD 

0.5 51.19 52.03 203.87 156.06 0.001 
1 461.56 336.68 476.51 371.31 0.918 
2 839.85 669.97 662.06 448.47 0.349 
3 675.58 448.13 635.06 431.69 0.742 
4 579.4 388.12 555.77 283.66 0.833 
6 480.89 226.59 456.63 282.52 0.797 
8 353.71 234.43 242.38 124.98 0.181 
24 184.89 86.79 167.72 126.98 0.7 
48 185.42 155.63 101.83 71.96 0.088 

168 71.33 53.81 83.86 41.94 0.457 
336 26.73 14.11 57.7 27.58 0.004 
504 33.36 18.51 53.18 57. 02 0.284 
672 55.81 42.26 38.62 24. 28 0.222 

*p=<0.05 

Area under concentration-time curve (AUC) 

AUC0-last of piperaquine in healthy 
volunteers taking after overnight fasting  
and taking after low-fat food were 
49002.60±22709.88 µg/l. h and 50318.570± 
14448.68 µg/l. h, respectively. It was found 
that no statistical difference between two 
states (p=0.860). AUC0-∞ of piperaquine in 
healthy volunteers taking after overnight 
fasting and taking after low-fat food were 
75139.079±33816.18µg/l. h and 74904.62± 
23489.68 µg/l. h, respectively. It was also 
found that no statistical difference between 
two states (p=0.986). 
 

DISCUSSION 
 

Serum concentration-time profile, maximum 
concentration (Cmax), time to reach maxi-
mum concentration (Tmax), absorption rate 
constant (Kab) and absorption half-life  
(t1/2 ab) of orally administered drugs can be 
influenced by physiological factors (blood 
flow, gastrointestinal motility, presence  
of food) and pathological factors (gastro-
intestinal pathology), physicochemical pro-
perties  of  the  drug  and  drug  interactions.  
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Food may cause unpredictable effect in the 
rate and extent of drug absorption. 

In the present study, above parameters and 
AUCs of piperaquine between fasting state 
and non-fasting (low-fat food) state were 
not significantly different. It can be assumed 
that low-fat food does not interfere 
absorption of piperaquine in healthy volun-
teers. This finding is different from the 
previous finding3 which has been reported 
that soft bland diet (low-fat food) may 
interfere the absorption of piperaquine as 
Cmax of malaria patients who had taken 
drugs  irrespective of meals was signifi-
cantly lower than that of healthy volunteers 
who had taken drugs after an overnight 
fasting. It may be due to the pathological 
changes of gastrointestinal tract such as 
mucosal oedema and congestion, micro-
thrombosis, superfacial bleeding and gastro-
intestinal (GI) atrophy in acute malaria 
illness10 which may interfere GI absorption.  

Conclusion 

In the present study, it was found that low- 
fat food does not interfere the absorption of 
PPQ. As hypoglycaemia may cause fatal 
complications in acute complicated falci-
parum malaria, it could be recommended 
that piperaquine-based ACTs should be 
taken with low-fat meal (especially carbo-
hydrate diet) to prevent hypoglycaemia in 
such patients. 
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The aim of this study was to determine the pesticides contamination in water 
from Hlinethaya Industrial zone. By using Gas Chromatograph equipped 
with Electron Capture Detector (GC-ECD), contamination of organo-
chlorine pesticides including pp’-DDT, α-BHC, β-BHC, γ-BHC, δ-BHC, 
heptachlor, aldrin and endrin was determined in water samples from 
Hlinethaya industrial zone because this area was paddy fields and pesticides 
might be used there. Organochlorine pesticides are long persistent and 
carcinogenic. A total of 8 water samples, one sample from each of two 
outlets of industrial wastes to Pan Hlaing river, 1 from middle of Pan Hlaing 
river, 2 from lakes that local people use, 2 from tube wells in Hlinethaya 
industrial zone and 1 from drinking water (from Joe-byu) were collected. 
The results showed that pp’-DDT was detected in one water sample from 
Pan Hlaing river near the outlet of industrial wastes. However, α-BHC,  
β-BHC, γ-BHC, δ-BHC, heptachlor, aldrin and endrin were not detected in  
8 water samples. The contamination of pp’-DDT detected was 0.03525 µg/l. 
It is lower than the surface water quality standard of Thailand (1 µg/l).  
The contamination of pp’-DDT in this area may be due to spray of DDT for 
vector control. 

 
INTRODUCTION 

 
Pesticides are most frequently and widely 
used for enhancing crop yields in developed 
countries as well as in developing 
countries.1 Four main types of pesticide ie., 
organochlorine, organophosphate, carba-
mate and pyrethroid are available as agro-
chemical for agricultural purposes. Organo-
chlorine pesticides have a long history of 
widespread use in the world. Environ-
mental contamination by organochlorine 
pesticides in water bodies has been a great 
concern, since most of these pesticide 
compounds are very persistent, bioaccumu-
lative and their toxicity can pose harmful 
effects to human and ecosystems. These 
compounds are lipophilic and have low 
chemical and biological degradation rates.2 

Organochlorine pesticides are categorized as 
a group of persistent organic pollutants 
(POPs) of which most of the compounds 
have been prohibited from use due to their 
toxic effects.3 Organochlorine pesticides are 
a common name of a group of pesticides 
consisting of benzene and chlorine.4 
Organochlorines are grouped into 3, namely, 
dichlorodiphenyl ethane (eg, DDT, DDD 
and DDE), cyclodiene (eg, aldrin, dieldrin, 
heptachlor and endosulfan), and chlorocy-
clohexane (eg, α, β, γ and δ-HCH). DDE, 
metabolite of DDT, were found in water, 
sediments and fish from Lake Parishan, 
Iran.5 α-HCH, γ-HCH, heptachlor, hepta-
chlor epoxide, endosulfan I, endosulfan II, 
pp’-DDE, pp’-DDD and endrin were found 
in El-Rahawy Area, Egypt.6 BHC residues 
were detected in rain water from Hardwar, 
India.7 Residues of pp’-DDE were found in 
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lake trout sample in 1993 from Little Moose 
lake located remotely in the Aldirondack 
region of New York State.8  

DDE, DDT and heptachlor were present  
in all the river water samples of the west 
coast of Peninsular Malaysia.9 A potential 
pathway for adverse effects of pesticides is 
through hydrologic systems, which supply 
water for both humans and natural eco-
systems. Water is one of the primary ways 
pesticides are transported from an appli-
cation area to other locations in the environ-
ment. The organochlorine contamination path-
ways to water bodies are likely to be non-
point sources via run-off, atmospheric depo-
sition, and leaching due to agricultural appli-
cations, vector pest control and improper 
waste disposal methods. 10, 11 In 1995, organo-
chlorines were detected in main water body, 
water weeds and bottom sediments in Inlay 
Lake, southern Shan State, Myanmar.12  

In Myanmar, organochlorine pesticides 
were used for many years for agriculture 
and public health reasons. Most of them 
have been banned since 1996 except DDT, 
which was only allowed to use restrictively 
for vector control until 2011. However, due 
to its cheap price, easy to use, and 
effectively eradicate pests, some kinds of 
organochlorine pesticide are still used in 
Myanmar, coupled with a lack of law 
enforcement. Hlinethaya industrial zone was 
an agricultural area before it became 
industrial zone. So, pesticides might be used 
there. Therefore, organochlorine pesticides 
contamination in water from Hlinethaya 
industrial zone was determined. 

MATERIALS AND METHODS 

Study design - Laboratory study 

Study area - Hlinethaya industrial zone and 
Chemical Toxicology Research Division, 
Department of Medical Research (Lower 
Myanmar) 

Pesticide standards - pp’-DDT, α-BHC,  
β-BHC, γ-BHC, δ-BHC, heptachlor, aldrin 
and endrin were used. 

Sampling 

A total of 8 water samples, one sample  
from each of two outlets of industrial  
wastes to Pan Hlaing river, 1 from middle  
of Pan Hlaing river, 2 from lakes that  
local people use, 2 from tube wells in 
Hlinethaya industrial zone and 1 from 
drinking water (from Joe-byu) were 
collected. 

Extraction  

In the laboratory, liquid-liquid extraction 
was used for the extraction of organo-
chlorine pesticides residues from water 
samples. One litre of each water sample was 
extracted with 60 ml dichlormethane in  
a 2-L separatory funnel. The mixture was 
shaken manually for 5 minutes, followed by 
collection of the lower organic layer. The 
extraction was repeated twice each time 
with 60 ml dichloromethane.  

The pooled 180 ml dichloromethane 
extracts were dried over anhydrous sodium 
sulfate and filtered. The solvent was 
evaporated to dryness under vacuum at 
≤40°C with rotary evaporator. The residues 
were dissolved in 1 ml n-hexane. The 
extract was analyzed with Gas Chroma-
tograph with Electron Capture Detector 
(GC-ECD).6 

Sample analysis using GC 

After extraction, organochlorine pesticide 
residues in the water samples were analyzed 
by Gas Chromatograph using Electron 
Capture Detector (GC-ECD).  

The Gas Chromatograph parameters are as 
follows: 

 
Injector temperature  : 250˚C 

Detector temperature  : 280˚C 

Oven temperature  : Initial temperature 175̊C, 
held for 6 min.; then 
increasing at 10C̊/min to 
250˚C, held for 2 min 

Column  : Rtx-1 capillary column; 
30 m   x   0.25 mm i.d.x 
0.25 µm film thickness. 

Carrier gas  : Nitrogen 
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RESULTS  
 

pp’-DDT was detected in only one water 
sample from Pan Hlaing river near the outlet 
of industrial wastes. The contamination of 
pp’-DDT detected was 0.03525 µg/l. It is 
lower than the surface water quality standard 
of Thailand (1 µg/l). α-BHC, β-BHC,          
γ-BHC, δ-BHC, heptachlor, aldrin and 
endrin were lower than the lowest detection 
limits of those pesticides in all samples   
(Fig. 1, 2 & Table 1). 
 

Table  1.   The    lowest    detection     limits    of 
                 pesticides during the analysis 

No.  Name of pesticides Lowest detection limits (µg/l) 

1.    α-BHC 0.0828 

2.    β-BHC 0.0657 

3.    γ-BHC 0.0969 

4.    δ-BHC 0.0207 

5.    Heptachlor 0.0483 

6.    Aldrin 0.0217 

7.    Endrin 0.0899 

8.    pp’- DDT   0.01455 

Data:OCHTY4.D01           Method:OCHTY.M01      Ch=1
Chrom:OCHTY.C01              Back  chrom:                                  RT: 1.41             Level : 506601                                     Atten:9   
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Fig. 1. Chromatogram for organochlorine pesticide standards 

 

 

 

 

 

 

 

 

Fig. 2.   Chromatogram for  DDT contamination 
in  the  water  sample  from  Pan  Hlaing 
river  near the outlet of industrial wastes 

DISCUSSION 
 

Due to hydrophobic properties in aquatic 
ecosystems, DDT and its metabolites are 
absorbed by aquatic organisms and 
adsorbed on suspended particles, leaving 
little DDT dissolved in the water itself.      
Its breakdown products and metabolites,  
DDE and DDD, are also highly persistent 
and have similar chemical and physical 
properties.13 DDT and its breakdown 
products are transported from warmer 
regions of the world to the colder regions  
by the phenomenon of global distillation, 
where they then accumulate in the regions’ 
food wed.14 Because of its lipophilic 
properties, DDT has a high potential to 
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bioaccumulate, especially in predatory 
birds.15 DDT, DDE, and DDD magnify 
through the food chain, with apex predators 
such as raptor birds concentrating more 
chemicals than other animals in the same 
environment. They are very lipophilic and 
are stored mainly in body fat. DDT and 
DDE are very resistant to metabolism; in 
humans, their half-lives are 6 and up to  
10 years, respectively. 

Potential mechanisms of action on humans 
are genotoxicity and endocrine disruption. 
pp’-DDT, DDT’s main component, has little 
or no androgenic or estrogenic activity. 
Minor component op’-DDT has weak 
estrogenic activity.16 DDT is a persistent 
organic pollutant that is readily adsorbed to 
soils and sediments, which can act both as 
sinks and as long-term sources of exposure 
contributing to terrestrial organisms.5  

Depending on conditions, its soil half-life 
can range from 22 days to 30 years. Routes 
of loss and degradation include run-off, 
volatilization, photolysis and aerobic and 
anaerobic biodegradation. The presence of 
pp’-DDT, DDT’s main component in the 
water was believed due to its long 
persistence in the environment or following 
applications of DDT for control of 
mosquitoes. The contamination of pp’-DDT 
in this area is lower than that of Thai surface 
water permissible level and it may be due to 
spray of DDT for vector control. 
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Cyanidin-3-glucoside (C3G) is the most common anthocyanin and abundant 
in purple corn. Inhibitory effects on cancer, insulin resistance and obesity  
of C3G have been emphasized for a decade. To investigate the effect of 
dietary cyanidin-3-glucoside on fat accumulation and expression of  
glycerol 3 phosphate acyltransferase 1 (GPAT1) in mice fed a high fat diet 
and control diet, the experimental study was carried out on twelve male 
mice (Mus musculus, ddy strain). Four groups of mice were randomly 
allocated and fed control diet, high fat diet with or without 0.2% purple corn 
color containing 20% C3G for 12 weeks. Then, mice were sacrificed and 
pieces of liver, retroperitoneal and epididymal fat pads were taken. Fat  
accumulations (triacylglycerol levels of liver and adipose tissue) were 
determined. For detection of hepatic and adipose GPAT1 expression, 
mRNA levels of them were measured by real-time RT-PCR. Significant 
differences were not found in hepatic triacylglycerol levels and in adipose 
triacylglycerol levels of mice with control diet (Group 1) and control  
diet with C3G (Group 2) (0.2±0.1 vs. 0.23±0.06 mg/g and 1.58±0.9 vs. 
1.51±0.6 mg/g, respectively). Also not significantly different in mice with 
high fat diet (Group 3) and mice with high fat diet with C3G (Group 4) 
(0.8±0.4 vs. 0.61±0.1 mg/g vs. 3.29±0.8 vs. 3.02±0.6 mg/g, respectively). 
The relative expressions of hepatic and adipose GPAT1 in mice of Group 1, 
2, 3 and 4 were 1: 1.3: 0.5: 0.4 and 1: 1.1: 0.6:0.7, respectively. Therefore, 
regardless of C3G addition, fat accumulation and expression of hepatic and 
adipose GPAT1 were not significantly different between mice of control 
diet and high fat diet. Twelve-week dietary supplementation of cyanidin-3-
glucoside had no preventive effect on fat accumulation despite suppression 
of glycerol 3 phosphate acyltransferase 1 only in mice with high fat diet. 

 

INTRODUCTION 

 
Many researchers have focused on the 
properties of flavonoids, abundant in 
berries, red wine, tea, chocolate, grapes and 
soybeans. The most prominent flavonoids 
are the anthocyanins, universal plant 
colorants responsible for the red, purple, and 
blue colors in many fruits, vegetables, cereal 
grains, and flowers. Anthocyanins were 
incorporated into the human diet many 
centuries ago. They were components of the 
traditional health medicines used by North 

American Indians, Europeans and Chinese, 
and were habitually derived from dried 
leaves, fruits, storage roots or seeds. Because 
of their diverse actions on physiological 
processes, the consumption of anthocyanins 
may play a significant role in preventing 
life-style related diseases.1 

Among over 200 anthocyanins in nature, 
cyanidin-3-glucoside (C3G) is found in a 
wide variety of plants and is actually the 
most abundant in some foods, such as purple 
corn (Zea mays L.), black rice extract, the 
juice of ruby oranges (Citrus sinensis L.) 
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and blackberry extract (Rubus alleghe-
niensis L.).2 Inhibitory effects on cancer, 
insulin resistance and obesity of C3G  
have been emphasized for a decade.  
In 2003, it was stated that cyanidin  
3-O-β-glucoside rich purple corn color 
provide a nutritional and biochemical basis 
for the use of the pigment as a “functional 
food factor”.3 Recently, much attention has 
been focused on some active ingredients of 
food that may be beneficial in preventing 
high fat diet-induced body fat accumulation. 

The enzymes which comprise triacyl-
glycerol (TAG) synthesis are controlled via 
allosteric interaction, by covalent modi-
fication and via in gene expression. Among 
the enzymes, glycerol 3 phosphate acyl-
transferase (EC 2.3.1.15) operates the     
first committed, rate-limiting step of de 
novo triacylglycerol synthesis. Mammalian 
tissues contain two glycerol 3 phosphate 
acyltransferase (GPAT) isoforms [mito-
chondrial (GPAT1) and microsomal 
(GPAT2)] and their functions have not been 
known whether same or different. 

Synthesis of triacylglycerol is a fundamental 
metabolic pathway important for energy 
storage. Therefore, the question has been 
raised whether triacylglycerol synthesis 
could be prevented by dietary cyanidin-3-
glucoside (C3G), through decreased 
expression of glycerol 3 phosphate acyl-
transferase enzyme. The aim of the study 
was to investigate the effect of dietary 
cyanidin-3-glucoside on fat accumulation 
(liver and adipose tissues triacylglycerol 
levels) and mRNA expression of glycerol  
3 phosphate acyltransferase 1 in mice fed  
a high fat diet and control diet. 
 

MATERIALS AND METHODS 
 
The study was a randomized controlled  
trial. A total 12 male mice (Genus:  
Mus musculus, ddy strain), 8 weeks of  
age, were obtained from Laboratory Animal 
Services Division, Department of Medical 
Research (Lower Myanmar). The following 
formula was employed  to  compute  sample  

size for comparing two groups means.4 

 
 
N=Sample size  
C=10.51   [Constant    which   depends  on   α  and  β   
     (In this case, α =0.05, 1-β=0.9)] 
s =Standard deviation of control group 
d=Effect size (Difference  between  means of control  
     and test group) 

One study showed that liver triacylglycerol 
of control group and test group were 
71.3±11.2 µmol/g and 34.9±6.6 µmol/g, 
respectively.3 Therefore, 3 in each group or 
a total of 12 mice for the whole study were 
used.  

Randomization of mice 

Numbers (1, 2, 3, 4) were given to four 
cages and randomly allocated three mice 
were kept into each cage. Before giving 
numbers to the cages, Control diet was 
named as number 1, control diet with C3G 
as number 2, high fat diet as 3 and high fat 
diet with C3G as 4. They meant that the 
mice in cage no.1, cage no. 2, cage no. 3 
and cage no. 4 were fed the control diet 
(Group 1), control diet with C3G (Group 2), 
high fat diet (Group 3) and high fat diet with 
C3G (Group 4), respectively. Each of three 
mice was randomly allocated in case no.1, 
no. 2, no. 3 and no. 4. 

Preparation of different types of animal diet  

“ Chow diets” for animals of Laboratory 
Animal Services Division, Department of 
Medical Research (Lower Myanmar) was 
used as the control diet (Group 1). Powder 
of control diet was mixed with water (1:14 
w/w) and lard (30%) to form the high fat 
diet (Group 3).  

Each five grams of purple corn color (PCC) 
containing 20% cynindin-3-glucoside was 
mixed with two kilogram powder of control 
diet and high fat diet to make control diet 
with C3G and high fat diet with C3G. The 
concentration of C3G was 0.5 gm/kilogram 
diet. After mixing, each diet was made 
pallets and baked in an oven for 2½ hours. 
Cynindin-3-glucoside (20%) rich purple 
corn color was purchased from Daxing-

N = 1 + 2C (s/d) 2 
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anling Koralle Bioengineering Co., Ltd, 
China. All diets were prepared monthly and 
protein, fat and carbohydrate content of 
them were estimated after preparation for 
this particular study. The compositions of 
four types of diet are shown in Table 1. 

Table 1.  Compositions of four types of diet  

 Ingredients Group 1  
(gm) 

Group 2  
(gm) 

Group 3  
(gm) 

Group 4  
(gm) 

Wheat bran 400 400 400 400 

Rice bran 300 300 300 300 

Rice flour 300 300 300 300 

Corn flour 250 250 250 250 

Peanut flour 200 200 200 200 

Sesame flour    50   50   50   50 

Dry fish flour 250 250 250 250 

Chickpea flour 250 250 250 250 

Lard (30%) - - 600 600 

PCC (0.25%) -      5 -      5 

Total weight 2000    2005 2600      2605 

 
Supplementation of cyanidin-3-glucoside 
rich purple corn color 

Mice were kept in the labeled cages on a 
cycle of 12 hours light and relatively stable 
room temperature (about 23°C). The four 
groups of mice were fed one of the four 
diets with free access to food and water for 
12 weeks. Basal body weights and four 
weekly body weights were measured with 
the animal balance. Daily food intake of 
each mouse was estimated by differences 
between fed food weight and left-over food 
weight.  

Collection of liver and adipose tissue  

After 12-week intervention, mice were 
sacrificed and the liver and retroperitoneal 
adipose tissue (the largest fat mass of the 
mice’s body) and epididymal fat were 
exposed according to defined anatomical 
landmarks. Two pieces of liver tissue and en 
bloc dissection of retroperitoneal and epi-
didymal fat pads were excised. The weights 
of retroperitoneal and epididymal fat  
pads were measured. Two pieces of liver 
and adipose tissues samples were kept 
separately for tissue triacylglycerol deter-
mination and real-time RT-PCR. They were 
then  immediately  frozen  at liquid nitrogen  
and stored at -80˚C until analysis.  

Determination of liver and adipose tissue 
triacylglycerol levels 

Total lipids from the homogenized liver  
and adipose tissues were extracted with  
2:1 chloroform: methanol (v/v) mixture and 
after evaporation of organic solvent, the 
extracted lipid residues were used for the 
measurement of the triacylglycerol concen-
trations with Triacylglycerol GPO liquicolor 
Mono, complete test kit (Catalog no. 10724, 
Human Diagnostic Kit Germany). 

Measurement of mRNA level of liver and 
adipose tissue glycerol 3 phosphate acyl-
tranferase 1 by quantitative RT-PCR analysis  

Total RNA from liver and adipose tissue 
was purified with the RNeasy Mini Kit. 
Determination of total RNA concentration 
was carried out by a UV absorbance at  
260 nm wavelength. First strand cDNA 
synthesis was carried out with QuantiTech 
Reverse Transcriptase Kits. One microgram 
of total RNA was used for synthesis of 
cDNA with the activity of RNA-dependent 
DNA-polymerase and mixture of Oligo (dT) 
and random hexamers. The primers for  
mice glycerol 3 phosphate acyltransferase 1 
(GPAT1) gene and β-actin for control gene 
were ordered according to the gene 
sequences contained in NCBI References 
Sequence Database.5  

The primers are: mitochondrial glycerol  
3 phosphate acyltransferase 1 (GPAT1), (F) 
5´-CAGTCCTGAATAAGAGGT-3́ , (R)5́ -
TGGACAAAGATGGCAGCAGA-3́  (444 
bp); and β-actin (F) 5́- CGTGGGCCG 
CCC TAGGCACCA-3́, (R) 5́ -CTCTT 
TGATGTCACGCACGATTTC-3́, (541 bp).  

The quantifications of RNA for GPAT1 and 
β-actin expression in liver and adipose 
tissues were carried out by using SYBR 
Green-based PCR Kit on the Rotor-Gene 
Cycler (Rotor Gene 6000 Series, Model: 
Artus 3000). According to the reaction setup 
of the PCR Kit, Rotor-Gene SYBR Green 
PCR Master Mix, cDNA and primers for 
GPAT1 and β-actin were mixed and then 
the cycling program was started. Cycling 
conditions on Rotor-Gene Cycler were: 
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PCR activation at 95°C for 5 minutes, 
denaturation at 95°C for 5 seconds, com-
bined annealing/extention at 60°C for        
10 seconds and 40 numbers of cycle. The 
required primers and reagent test kits were 
purchased from QIAGEN, Samples & 
Assay Technologies. The transcription of 
cDNA template for GPAT1 and β-actin and 
products renaturation compete with specific 
primers binding develop fluorescent signals 
as quantitative data.  

Normalization of expression of glycerol  
3 phosphate acyltranferase 1 

After performing real-time RT-PCR, the CT 
values for glycerol 3 phosphate acyltrans-
ferase 1 (target) and β-actin (reference) 
were determined. The standard curves for 
target and reference by plotting CT values 
(Y-axis) against the dilution of template 
amount (X-axis) were constructed. The 
amount of target and reference in samples of 
hepatic and adipose tissues of mice were 
calculated with the build-in software of the 
Rotor-Gene Cycler. The normalized amount 
of target in each mouse was calculated by 
division of the amount of target by the 
amount of reference. The normalized 
amount of glycerol 3 phosphate acyl-
transferase 1 (GPAT1) in mice with control 
diet (Group 1) was set as 1. The relative 
expression of GPAT1 in mice fed the 
control diet with C3G (Group 2), high fat 
diet (Group 3) and high fat diet with C3G 
(Group 4) were shown by division of the 
normalized amounts of GPAT1 in mice 
(Group 1).  

Statistical analysis 

Data were analyzed with SPSS 11 software. 
All data were expressed as mean±SD. 
Comparisons among body weights, dietary 
intakes, weights of adipose tissue, 
triacylglycerol levels of liver and adipose 
tissues and normalized mRNA amount       
of mitochondrial glycerol 3 phosphate 
acyltransferase 1 of mice fed four different 
dietary groups were analyzed with One-way 
Anova. Differences with p values <0.05 
were considered as significant.  

RESULTS 
 
A total of 12 mice (3 mice in each group) 
were fed with either the control diet, control 
diet with C3G, high fat diet or high fat diet 
with C3G for 12 weeks. The mean values 
with standard deviation of calories intake   
of the 1st, 4th, 8th, and 12th are shown in 
Table 2.  

Table   2.  Mean calories intake of mice fed with  
                 four different diets 

Diet groups 
Calories  intake  of  mice 

1st week  4th week 8th week 12th week 

Control diet 48.9±6.8a 57.6±8.9 61.9±7.4 60.7±8.5 
Control diet  
   with C3G 

47.8±5.9a 58.1±4.9 59.1±5.8  60.5±6.4 

High fat diet 54.1±9.6b 55.9±6.5 58.8±9.1 61.5±7.2 
High fat diet  
   with C3G 

  58.8±10.1b 57.6±7.5 61.7±8.2  62.3±6.7 

Values are mean±SD, n=12, One-way Anova 

a=Calories  intake  of  mice  fed control diet with and 
without  C3G, b=Calories  intake of mice fed high fat 
diet  with  and  without  C3G. They are significantly 
different (p<0.05). 

During the first week of intervention, 
calories intakes of mice fed with high fat 
diet were significantly higher than those of 
mice with control diet. However, in the 4th, 
8th, and 12th weeks of intervention, there 
were no significant differences in calories 
intakes of mice with all four dietary groups. 
The overall trends of calories intake in each 
mouse were increased according to the time 
because they were age dependent.  
 
Table  3.  Mean  body  weights of mice fed  with    
                four different diets 

Diet groups 
Mean  body  weights  (g) 

Before 4th week 8th week 12th week 

Control diet 30.0±2.6 33.3±2.2 35.7±2.3 37.2±2.3 
Control diet  
  with C3G 

27.3±2.7 30.3±4.5 32.7±2.6 34.0±3.4 

High fat diet 28.5±1.6 32.3±2.8 34.8±3.6 36.8±4.1 
High fat diet  
   with C3G 

27.7±2.3 33.1±2.4 34.7±2.5 35.5±2.5 

Values are mean±SD, n=12, One way ANOVA 

The body weights of mice with four dietary 
groups were measured before, at the  
4th week, 8th week and 12th week of inter-
vention. The mean body weight and 
standard deviation of mice are shown in 
Table 3. They were not statistically different 
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(p>0.5), before intervention, in the fourth 
week, eighth week and twelfth week of 
intervention. However, the body weights of 
mice with each dietary group were gradually 
increased along with the time.  

After 12-week feeding, all mice were 
sacrificed to study the fat accumulation by 
measuring the weights of retroperitoneal 
and epididymal fat pads and tissue 
triacyglycerol   levels. The  weight of  retro-  
peritoneal fat pad in mice with high fat diet 
was larger than those of the remaining 
dietary groups but there were no significant 
differences (data not shown). Comparisons 
of mean fat pad weight and tissue 
triacylglycerol levels are shown in Table 4.  
 
Table  4.  Fat pad  weight (g) and triacylglycerol  

concentrations  (mg/g)  of   mice  with  
four diets 

 
Control 

diet 

Control 
diet 
with 
C3G 

High  
fat 

 diet 

High  
fat diet 

with C3G 

Epididymal fat pad (g) 0.26± 
0.12a 

0.37± 
0.08a 

0.72± 
0.16b 

0.76± 
0.2b 

Liver triacylglycerol   
 (mg/g wet tissue) 

0.2± 
0.1a 

0.23± 
0.06a 

0.81± 
0.4b 

0.61± 
0.1b 

Adipose  tissues-triacylgly- 
  cerol (mg/g wet tissue)  

1.58± 
0.9a 

1.51± 
0.6a 

3.29± 
0.8b 

3.02± 
0.6b 

a=Fat pad weight, liver and adipose TAG  concentra- 
tion of  mice  fed  control diet with and without C3G, 
b=Fat pad  weight, liver and adipose TAG concen-
ration of  mice fed  high fat diet with and without 
C3G. They are significantly different (p<0.05). 

Regardless of addition of C3G, epididymal 
fat pad weight of mice with two high fat 
diets were significantly larger than those of 
two control diets (p<0.001 for high fat diet 
and control diet, and p<0.01 for high fat diet 
with C3G and control diet with C3G). 

Liver triacylglycerol levels of mice with 
high fat diet were significantly higher than 
those of mice with other diets (p<0.0001 for 
each). When the C3G was added to the high 
fat diet, lower but not significant liver 
triglyceride levels were found in mice fed 
high fat diet with C3G (p>0.05) than those 
with high fat diet only. However, liver 
triglycerol levels of mice with C3G enriched 
control  diet  and  those  of control diet were 
not statistically different  (p>0.05).  Adipose  

tissue triacylglycerol levels of mice with 
high fat diets with and without C3G were 
higher than those of mice with control diet 
(p=0.012 for high fat diet group, p=0.032 
for high fat diet with C3G group and control 
diet group, respectively). Although, adipose 
tissue triacylglycerol levels of mice fed 
control diet with C3G were higher than 
those of mice with control diet only, a 
significant difference was not found 
(p=0.06).  
 
Table  5.  Relative   expression  of   hepatic  and  
                adipose   tissue  glycerol   3 phosphate  
               acyltransferase 1 (GPAT1) of mice                

with four diets 

Dietary 
groups 

Relative expression of 

Liver GPAT1 Adipose GPAT1 
A B C D A B C D 

Group 1 2.9x 
105 

1.7x 
105 

1.68a 1 7.8x 
105 

6.1x 
105 

1.27a 1 

Group 2 2.9x 
105 

1.3x 
105 

2.16a 1.3 4.1x 
105 

3.0x 
105 

1.36a 1.1 

Group 3 1.3x 
105 

1.6x 
105 

0.77b 0.5 1.3x 
105 

1.7x 
105 

0.78b 0.6 

Group 4 1.4x 
105 

2.0x 
105 

0.69b 0.4 2.0x 
105 

2.2x 
105 

0.9b 0.7 

A=Mean GPAT1RNA (pg) 
B=Mean β-actin RNA (pg) 
C=Mean normalized amount of GPAT1 
D=Ratio 
Group  1=Control  diet, Group 2=Control  diet  with 
C3G,  Group 3=High fat diet, Group 4= High fat diet 
with  C3G,  a=Normalized  amount   of  hepatic  and 
adipose   GPAT1   in  mice   of  control  diet  with  or 
without C3G, b=Normalized amount  of  hepatic and 
adipose  GPAT1  in mice of high fat diet with or with-
out C3G. They are significantly different (p<0.05). 

After 12-week feeding of different food, 
hepatic and adipose GPAT1 expressions of 
mice were compared. Quantitative RT-PCR 
was done to determine the expression of 
GPAT1 and β-actin (reference gene). 
mRNA level of GPAT1 of each mouse in 
each group was normalized with that of 
β-actin and the normalized amount was 
expressed in the Table 5. The normalized 
amount of mice fed control diet was set as 1.  

The relative expressions of hepatic GPAT1 
in mice of Group 3 and that of Group 4 were 
significantly lower than those in mice of 
Group 1, (0.4: 0.5: 1). Similarly, the relative 
expression of adipose GPAT1 in mice of 
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Group 1, 3 and 4 were 1: 0.6: 0.7. However, 
expressions of hepatic GPAT1 and adipose 
GPAT1 were not different by addition of 
C3G in both high fat and control diet 
(1: 1.3 and 1: 1.1, respectively).  
 

DISCUSSION 
 
Diet induced weight gain in mice was found 
in many studies and this study also found 
weight gain in mice fed high fat diet than 
control diet. However, the body weight gain 
in high fat diet mice in this study was low to 
compare with other studies. One study 
found the effect of 100 days feeding of 
different dietary fat on metabolic syndrome, 
obesity, central adiposity, dyslipidemia,   
and insulin resistance in C57BL/6NCrIBR 
mice.6 They used various test diets from 
different fat sources: porcine lard, hydro-
genated vegetable oil, coconut oil and butter-
fat. Fat contributes 60% of the total energy 
and calories content were 5.21 calories/gm 
in lard containing diet whereas 12% fat and 
3.9 calories/gm contained in the low fat diet. 
The daily consumption of the high fat diet 
was 5.2 calories/gm/day. In contrast, the 
animals on the low fat control diet ate  
3.9 calories/gm/day. There were 54% and 
38% weight gain in lard containing diet 
group of mice and low fat diet of mice, 
respectively, on day 98 or week 14.  They 
also found the apparent significant 
differences in fat distribution in the epi-
didymal fat deposits, i.e., 5.1% body weight 
in lard diet group and 4.39% body weight in 
low fat control diet group on day 85 (week 
12). In this study, the epididymal fat pad 
weights were 2% and 0.7% of body weight 
in mice with high fat diet and control diet, 
respectively. 

The ingredients of the control diet used  
in this study were wheat bran, rice bran, 
rice flour, corn flour, sesames flour, dry fish 
flour, and chickpea flour. The high fat 
diet was made up of the control diet  
with addition of lard (30%). However, one 
study used purified ingredients formulations 
which were produced by Research Diet 
Incorporation.6 Two kinds of high fat diet 

(D12451 and D12492) for animal diet 
induced obesity (DIO) were consisted of 
corn starch, maltodextrin, sucrose, cellulose, 
casein, lard, soybean oil, minerals mix, 
vitamins mix and food dyes.  Therefore, the 
high fat diet used in this study was different 
from that of the study in diet induced 
metabolic syndrome for mice.6 

In comparison with calories intake and 
weight gain7, low calories intakes and low 
weight gains in all studied mice were found 
because of different animal diets and 
different strains (ddy strain vs. C57BL/6J 
strain). Mus musculus, ddy strain used in 
this study may not be the model strain for 
diet-induced obesity (genetically not 
predisposed to obesity). In 1999, a study 
established a new mouse model of 
spontaneous diabetes derived from male 
obese mice of ddy strain by the selective 
breeding.8 However, inability to use of 
specific strain for diet induced obesity is 
one limitation of this study.  

A study reviewed that flavonoids could 
induce lipolysis both in liver and adipose 
tissue, likely through competitive inhibition 
of phosphodiesterase and antagonism of 
cAMP degradation. Flavonoid-mediated 
cellular cAMP elevation activates hormone 
sensitive lipase and the specialized proteins 
to initiate the lipid hydrolysis.9 

Based on this mechanism, a study inves-
tigated the effect of dietary cyanidin-3-
glucoside (C3G) rich purple corn color 
(C3G concentration of 2 gm/kg diet) on fat 
pad weights (epidydimal and retro-
peritoneal), triacylglycerol levels of liver 
and adipose tissue, and mRNA level of 
glycerol 3 phosphate acyltransferase enzy-
mes in male C57BL/6J mice fed high fat 
diet (addition of lard 30%) and control diet 
for 12 weeks.3 They found that all adipose 
tissue (epididymal and retroperitoneal) 
weights were markedly greater in the  
high fat diet group than in the control  
diet group (2.16±0.15 gm vs. 0.81±0.08 gm 
for epididymal fat pad and 0.7±0.06 gm  
vs. 0.25±0.03 gm for retroperitoneal fat, 
p<0.05). The weight of epidydimal fat pad 
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was lower significantly in mice fed high fat 
diet with C3G than those without C3G 
(0.35±0.04 gm vs. 0.7±0.06 gm, p<0.05). 
Therefore, dietary C3G rich purple corn 
color suppressed the weights of fat pad 
which were induced by high dose of fat.3 

However, in this study, epidydimal fat pad 
weight, triacylglycerol levels of liver and 
adipose tissue of mice fed control diet with 
C3G and those of mice with control diet 
only were not significantly different 
(p>0.05). When these parameters of mice 
fed high fat diet with C3G and without  
C3G were compared, they were not 
significantly decreased (Table 3). The 
significant differences were found only      
in hepatic and adipose triacylglycerol 
concentrations between the high fat diet 
mice and control diet mice (0.81±0.4 vs. 
0.2±0.1 mg/gm hepatic tissue and 3.29±0.8 
vs. 1.58±0.9 mg/gm adipose tissue, p<0.05) 
(Table 3). Therefore, dietary C3G rich 
purple corn color could not reduce the fat 
pad weights as well as tissue triacylglyerol 
accumulation both in mice fed high fat diet 
and control diet.  

The dose of C3G (2 gm/kg diet) used in a 
study3 was higher than that used in this 
study (0.5 gm/kg) because such high dose of 
C3G could not be accepted by the studied 
mice. Animal diet pellets are usually baked 
at 100°C for two and half hours to reduce 
moisture preventing from fungus infection. 
This is one of the restrictions to achieve  
full activity of anthocyanins like C3G. 
Moreover, in 2002, a study found that the 
bioavailability of blackberry anthocyanins 
was very low compared with other flavo-
noids in rats.10 Therefore, low hepatic and 
adipose TAG contents in HFD+C3G group 
of mice by the effect of C3G were not found 
in this study. 

GPAT1 overexpression in vivo specially 
increased hepatic TAG and diacylglycerol 
(DAG) levels and decreased the availability 
of fatty acids for β-oxidation.11 Compared 
with lean littermates, total hepatic GPAT1 
specific activity in ob/ob mice was 33% 

higher and both GPAT1 activity and mRNA 
expression was 2.2 folds  higher. However,  
in  this study, after normalization with hepa-
tic GPAT1 expression in mice with control 
diet, those in mice with high fat diet without 
C3G and with C3G became half, (1: 0.5 and 
0.4). Nearly half expressions of adipose 
GPAT1 in mice of high fat diet without 
C3G and with C3G (1: 0.6 for each) were 
also found. However, one study showed that 
hepatic and adipose GPAT1 mRNA levels 
were 31% and 32% lower in the HF+C3G 
group than in all other groups.3 The 
different findings on hepatic and adipose 
GPAT1 expression in mice fed high fat diet 
with C3G in this study and the other study3 
might be due to also again low dose of  
C3G and decreased activity of C3G during 
processing of pellets, i.e., at >100°C for   
2½ hours.  

The findings of increased hepatic and 
adipose tissues TAG concentrations and 
decreased hepatic and adipose GPAT1 
expressions in high fat diet groups were 
inconsistent in this study. It is possible that 
the increased TAG content in liver and 
adipose tissues in high fat diet mice was 
probably due to increased activity or amount 
of other isoforms of glycerol 3 phosphate 
acyltransferase. However, it could be 
proved if expressions of other isoforms were 
determined in this study.  

One study has shown that GPATI activity 
and protein expression were discordant, 
particularly in liver and heart, suggesting     
a mechanism of acute regulation.12 One 
possible mechanism of acute regulation      
is phosphorylation, particularly by AMP-
activated kinase or sudden changes in 
substrate availability. GPAT1 expression 
might be modulated according to specific 
needs for triacylglycerol storage. It would 
be elucidated if GPAT1 activity and GPAT1 
protein expression were determined in this 
study.  

In conclusion, twelve-week dietary supple-
mentation of cyanidin-3-glucoside rich 
purple corn color (0.25%) could not signi-
ficantly decrease concentrations of hepatic 
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and adipose triacylglycerol and tissue gly-
cerol phosphate acyltransferase 1mRNA 
levels in ddy strain mice fed high fat diet 
and control diet. Significantly increased 
hepatic and adipose triacylglycerol levels 
were found although there were decreased 
expressions of glycerol 3 phosphate acyl-
transferase 1 enzyme in mice with high fat 
dietary group because triacylglycerol can be 
synthesized by glycerol 3 phosphate acyl-
transferase 1 as well as other isofroms. 
Therefore, it could be inferred that dietary 
supplementation of purple corn color rich 
with cyanidin-3-glucoside had no preventive 
effect on triacylglycerol accumulation by 
suppression of glycerol 3 phosphate acyl-
transferase 1 only. 

Recommendations 

Expression of other isoforms of glycerol  
3 phosphate acyltransferase enzymes should 
be studied. Not only the study on enzymes 
expression, but also the activity of enzymes 
should be determined. The lowest but 
highest effective dose of cyanidin-3-
glucoside for decreased tissues contents of 
triacylglycerol should be identified.  
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Fixed-dose combination of dihydroartemisinin-piperaquine is one of the 
artemisinin-based combinations which are found to be safe and effective in 
the treatment of uncomplicated falciparum malaria. The study was done to 
find out the pharmacokinetic parameters of piperaquine in Myanmar healthy 
volunteers after oral administration of two fixed-dose dihydroartemisinin-
piperaquine combinations produced in Myanmar and imported from China, 
so as to compare the pharmacokinetic parameters of piperaquine after taking 
the two different preparations. After evaluation of drug quality of two 
preparations, a single dose of 2 tablets of each preparation was given to  
5 males and 5 females with wash-out period of three months interval. Five 
milliliters of blood samples were collected from each subject at specified 
times. The serum samples were assayed by HPLC-UV method. Both the two 
preparations were of acceptable drug quality in accordance with B.P 
specifications and significant difference in pharmacokinetic parameters of 
piperaquine was not seen. Pharmacokinetic parameters of piperaquine were 
not significantly different between male and female volunteers. The findings 
of this study revealed that fixed-dose dihydroartemisinin-piperaquine 
combination produced in Myanmar can be accepted as good quality and has 
same pharmacokinetic parameters of piperaquine as other preparation 
imported from China but is cheaper and affordable. Locally produced fixed-
dose dihydroartemisinin-piperaquine combination may become the drug of 
choice for rational prescribing in the treatment of falciparum malaria and 
can solve the problems (affordability and good compliance) in antimalarial 
chemotherapy of Myanmar. 

INTRODUCTION 
 
Malaria is one of the major health problems 
and a developmental challenge in the  
world. World Health Organization (WHO) 
estimated that about 300 million of the 
people were infected per year and nearly 
one to two million of people died of malaria 
annually. Mortality and morbidity rate of 
malaria has risen in recent years, probably 
due to increasing resistance to most of the 
existing conventional antimalarial drugs.1 
To reduce the further spread of multidrug-
resistant malaria, combination of antimalarial 
drugs that include artemisinin derivatives, 

possibly in a single tablet preparation  
should be developed. Dihydroartemisnin 
(DHA) is a potent derivative of artemisinin 
compound and highly effective against 
asexual stages of all four species of 
plasmodium parasites that cause malaria in 
human.2 

Piperaquine (PQ) was first synthesized in 
1960s and widely used for prophylaxis and 
treatment until its use diminished for new 
drugs and emerging drug resistance. It has 
now been renewed in combination therapy 
partnered with artemisinin derivatives, such 
as CV8 (dihydroartemisinin, piperaquine, 
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trimethoprim, primaquine), Artekin or  
Duocotexin (dihydroartemisinin and pipera-
quine) and Artequick (artemisinin and 
piperaquine).3  

In Myanmar, dihydroartemisinin (DHA) is 
extensively synthesized from artemisia 
plants (Dawna-shwe-wa) that are cultivated 
in Myanmar and then produced as a fixed- 
dose combination (FDC) of DHA-PQ 
preparation. Several companies, mainly in 
China, are working on the development of 
FDC of DHA-PQ preparations, of which 
one FDC preparation of DHA-PQ has been 
imported to Myanmar. Various studies on 
efficacy and safety of DHA-PQ combi-
nations have been carried out in different 
Asian countries. It was found that DHA-PQ 
combination is safe and highly efficacious  
to treat multidrug-resistant falciparum 
malaria.4, 5  

As the efficacy of a drug is directly 
proportional to the concentration of drug(s) 
at the site of infection,6 pharmacokinetic 
profile of a drug is one of the major 
determinants in success of malaria drug 
therapy. Many studies concerning about 
pharmacokinetics of artemisinin derivatives 
have been done in many countries including 
Myanmar.7 The information about pharma-
cokinetics of PQ is scarce in Myanmar.  

The research study, therefore, was done to 
investigate the pharmacokinetics of PQ in 
Myanmar.  
 

MATERIALS AND METHODS 
 
Drugs samples 

Two fixed-dose combination of DHA and    
PQ phosphate tablet preparations that are 
registered in Myanmar FDA. 

- produced in Myanmar (DHA 50 mg+ 
PQ 350 mg) 

- imported from China (DHA 40 mg+ 
PQ 320 mg) 

Drug quality of tablet preparations was 
analyzed according to B.P guidelines (2003) 
before taking by the volunteer.8 

Study volunteers 

The protocol was approved by the Ethical 
Committee of University of Pharmacy 
(Yangon) before commencement of the  
study. Ten healthy Myanmar volunteers  
(5 males and 5 females) were selected on  
the basis of a satisfactory clinical history, 
thorough physical examination and relevant 
laboratory investigations such as liver 
function tests, renal function tests, total and 
differential protein, blood for complete 
picture and urine RE.  

The inclusion criteria of healthy volunteers 
were with the age of 20-40 years and body 
mass index of 18 to 25. None of the 
volunteers had smoked or drunk alcohol  
nor taken other drugs during the study.  
The female subjects were not pregnant  
and breastfeeding. Informed consent was 
obtained from each subject. Withdrawal 
from the study would be on subject's 
request, or on occurrence of any adverse 
effects to the test drugs or non-compliance 
of a subject. 

Drug administration 

All the healthy volunteers received two 
tablets of DHA and PQ combination 
imported from China at 8 am with a glass of 
water (about 150 ml) after overnight fasting. 
The subjects were allowed to take meal  
one hour after drug administration. Fatty  
meal was prohibited throughout the day  
of drug administration as fatty meal can  
alter the absorption of piperaquine.9 Drug 
preparation produced in Myanmar was again 
administered orally at 3 months interval to 
the same volunteers. 

Blood sampling  

Five milliliters of venous blood were 
collected at 0, 1, 2, 3, 4, 6, 8, 24, 48, 
168, 336, 504 and 672 hours for each 
individual after oral administration of  
each preparation. The collected blood 
samples were centrifuged at 2500 g for      
10 minutes, and separated serum samples 
were stored at -20°C until the time of assay 
within 2 months.  
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Serum piperaquine assay 

Sample preparation  

Serum sample (1 ml) was aliquot into 10 ml 
polypropylene tube, containing 50 µl of 
internal standard (chloroquine 200 ng) solu-
tion and 0.1 ml of 1 M sodium hydroxide. 
The solution was mixed with vortex mixer 
for 20 seconds. Four milliliters of dichloro-
methane was added, and PQ was extracted 
by shaking vigorously for 10 minutes. After 
centrifugation at 1300 g for 10 minutes,  
the supernatant was discarded and the 
remaining dichloromethane solution was 
transferred to a clean tube. Piperaquine was 
back-extracted into 0.3 ml of 0.01M potas-
sium chloride (buffered to pH 2.4 with 1 M 
hydrochloric acid) by shaking vigorously 
for 5 minutes. After centrifugation at 1300 g 
for 10 minutes, the dichloromethane layer 
was discarded and the remaining acidic 
aqueous extract was transferred to the  
glass tubes and centrifuged at 1300 g for  
20 minutes to evaporate any traces of 
dichloromethane that remained. The aliquot 
was filtered through a nylon micro-filter 
(pore size 0.45 µ), and 100 µl of filtered 
extract was injected onto the HPLC 
column.10 

Chromatographic condition 

Separations were achieved on a Beckman 
Coulter RP C18 5 µm, 4.6×250 mm column. 
The mobile phase consisted of  14% (v/v) 
acetonitrile in water (containing 0.025% 
trifluoroacetic acid (v/v), 0.1% sodium 
chloride (w/v), 0.008% triethylamine (v/v) 
was pumped at 1.2 ml/min and analytes 
were detected at absorbance 340 nm.  

Data analysis  

Curve fitting was done by using Prism 
Graph Pad, version 4.30 software. Serum 
concentrations of piperaquine at different 
times and model dependent pharmaco-
kinetic analysis were calculated by using 
Microsoft Office Excel 2003. All data were 
statistically analyzed by two-tailed Student 
‘t’ test The minimum level of significance 
(p value) was set at less than 0.05. 

RESULTS 
 

Serum drug concentration-time profile 

The absorption of PQ was relatively rapid 
for both drugs, reaching a peak at 1 to  
3 hours after administration. In all the 
subjects, two peak concentrations were 
observed within the first 10 hours (Fig. 1). 

 
 

 

 

Table 1. Pharmacokinetic parameters of pipera- 
quine in  Myanmar healthy volunteers  
after  taking  the   two   combinations  
(Mean±SD) (n=10) 

Where; absorption rate constant (Ka), absorption 
half-life (T1/2a), time to reach maximum con-
centration (Tmax), maximum serum concentration 

(Cmax), area under the concentration-time curve  
(AUC), distribution rate constant (α), distribution 
half-life (T1/2α), apparent volume of distribution 
(Vβ/F), terminal elimination rate constant (β), 
terminal elimination half-life (T1/2β), apparent 
clearance (CL/F). 

Para- 
  meter 

Units 
    DHA-P   combination p 

value Produced in  
Myanmar* 

Imported from 
China* 

   Ka    h−1 0.67±0.15 0.85±0.25 0.06 

   T1/2a    h 1.09±0.25 0.87±0.25 0.07 

   Tmax    h    2.40±0.51 2.00±0.48 0.09 

   Cmax    µg/l 653.13±309.25 436.29±174.28 0.07 

   AUC   µg.h/l 48651.34±12696.38 40232.26±5331.93 0.08 

   α    h−1 0.50 ±0.06 0.37±0.18 0.07 

   T1/2α  1.41±0.19 2.66±2.08 0.09 

   Vβ/F   L/kg 126.25±29.04 146.14±29.91 0.15 

   β   h−1 0.0012±0.0003 0.0011±0.0002 0.50 

   T1/2β   day 25.19±4.59 26.79±4.75 0.45 

   CL/F   L/h/Kg 0.15±0.02 0.16±0.03 0.24 
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Fig. 1. Comparison of mean serum piperaquine    
concentrations at various times in 
Myanmar healthy volunteers after taking    
two preparations 
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Fig. 2. Comparison  of   mean   serum  concentrations  of  piperaquine  at  various  times  in Myanmar  
healthy   volunteers    after    administration    of   two   preparations  (Curve   fitted   by  Prism   
Graph Pad version 4.30 software) (A) 20 hours (B) 50 hours (C) 350 hours) 
 

Table 2. Pharmacokinetic parameters of  pipera- 
quine  in  male  and  female   volunteers      
after taking  the DHA-PQ  combination        
produced in Myanmar (n=5+5) 

Para-
meter 

Units 
DHA-PQ  combination  
produced in Myanmar p 

      value 
Male Female 

Ka h−1 0.68±0.21 0.65±0.08 0.82 

T1/2a h 1.11±0.36 1.07±0.13 0.84 

Tmax h 2.34±0.67 2.35±0.29 0.79 

Cmax µg/l 610.62±350.23 696.65±96.64 0.68 

AUC µg.h/l 43083.98 
±9647.64 

54218.70 
±13861.09 

0.18 

α h−1 0.53±0.04 0.46±0.06 0.06 

T1/2α h 1.31±0.09 1.52±0.20 0.08 

Vβ/F L/kg 139.36±34.75 105.15±28.69 0.13 

β h−1 0.0011±0.0003 0.0013±0.0003 0.52 

T1/2β day 26.42±4.73 23.97±4.61 0.43 

CL/F L/h/kg 0.15±0.01 0.13±0.02 0.06 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Pharmacokinetic model 
 
Model dependent analysis showed that 
serum concentration-time profile of pipera-
quine could be best described by a two-
compartmental model with first-order 
absorption (Fig. 2).  

The pharmacokinetic parameters of pipera-
quine in Myanmar healthy volunteers after a 
single oral administration of two combi-
nations are shown in Table 1 and in  
male and female volunteers are shown in 
Table 2 & 3. 

 
DISCUSSION 

In the present study, all subjects had two 
peaks of piperaquine in their serum 
concentration-time profile. The second peak 
of piperaquine was suggested to be due to 
reabsorption during gastric emptying and 
enterohepatic circulation of drug.4, 10  

The two-compartment model with first- 
order absorption described well the dis-
position of absorption described well the 
disposition of piperaquine in the study. The 
absorption and distribution of PQ was quick 

Table 3. Pharmacokinetic  parameters of  pipera- 
quine  in  male  and  female  volunteers   
after  taking  the  DHA-PQ combination   
produced in China (n=5+5) 

Para-
meter 

Units 
DHA-PQ combination 
imported from China p 

value 
Male Female   

Ka h−1 0.95±0.30 0.75±0.15 0.23 

T1/2a h 0.79±0.25 0.96±0.24 0.31 

Tmax h 1.83±0.49 2.16±0.46 0.30 

Cmax µg/l 397.61±181.51 474.97±177.91 0.52 

AUC µg.h/l 39247.14 
±6344.70 

41217.38 
±4613.57 

0.59 

α h−1 0.33±0.14 0.41±0.23 0.49 

T1/2α h 2.51±1.22 2.81±2.85 0.84 

Vβ/F L/kg 150.26±24.93 141.83 ± 36.61 0.68 

β h−1 0.0011±0.0002 0.0011±0.0003 0.83 

T1/2β day 26.93±4.49 26.65±5.53 0.93 

CL/F L/h/ kg 0.16±0.04 0.15±0.02 0.55 
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while elimination was quite slow and half-
life of PQ relatively long.7, 11, 12 It was 
suggested that PQ was absorbed easily 
because of lipophilic nature.4 Its long 
half-life contributes to long plasma parasite 
clearance time and is one reason to use in 
combination with short half-life artemisinin 
derivatives. Comparing pharmacokinetic 
parameters of PQ in Myanmar healthy 
volunteers after taking DHA-PQ combi-
nation produced in Myanmar with that  
of combination imported from China, it  
was found that there was no significant 
difference between two preparations.  

However, AUC and Cmax of piperaquine was 
found to be greater for drug produced in 
Myanmar than that of combination imported 
from China but not significantly different. 
This may be due to increased amount of 
piperaquine present in each locally produced 
tablet preparation. It can be suggested  
that the amount of piperaquine (350 mg)  
in each tablet can be reduced sufficiently  
to the amount (320 mg) as contained in  
other fixed-dose DHA-PQ combinations 
(e.g. Duo-cotexin, Artekin, Artepip).  

Due to known physiological differences 
between male and female, the potential 
effect of sex and menstrual cycle on 
pharmacokinetics of drugs should be 
considered to determine the clinical usage  
of drugs. In this study, there was no 
significant difference between healthy male 
and female volunteers in any of the 
corresponding pharmacokinetic parameters 
of two preparations. The findings suggested 
that both sexes should be recommended to 
receive the same dose of piperaquine.  

Conclusion 

Locally produced DHA-PQ combination has 
acceptable quality according to B.P speci-
fications and same pharmacokinetic para-
meters of piperaquine in Myanmar healthy 
volunteers as other ACT combinations 
although it is cheaper and affordable. 
Therefore, locally produced DHA-PQ 
combination may become the drug of choice 
for rational prescribing in the treatment of 

falciparum malaria and can solve the 
problems (affordability and compliance) in 
antimalarial chemotherapy of Myanmar.  
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Myanmar is highly endemic for hepatitis B virus (HBV) with hepatitis B 
surface antigen carrier rate of 10-12%. The production of hepatitis B 
vaccine was included in the National Health Plan for the control of viral 
hepatitis in Myanmar. For the vaccine to be included into the Extended 
Program of Immunization, one solution would be to produce a safe and cost-
effective recombinant hepatitis B vaccine locally. Myanmar scientists have 
successfully produced recombinant hepatitis B vaccine in Department of 
Medical Research (Lower Myanmar) Vaccine Plant in 2004. Recombinant 
hepatitis B vaccine was produced by using the Master Cell Bank (MCB) 
containing HBsAg-expressed Hansenula polymorpha yeast cell provided   
by CJ Corporation in 2003. In 2005, the MCB was locally prepared from the 
original MCB by lyophilization process at Department of Medical Research 
(Lower Myanmar). In this study, the lyophilized form of MCB, DMR (LM) 
was reconstituted with distilled water and cell viability test was determined 
by observing yeast cell morphology, contamination and growth pattern in 
preliminary cultivation process. It was found that MCB, DMR (LM) showed 
a good growth pattern and no contamination was observed in the yeast cells, 
which will be used in the future production of recombinant hepatitis B 
vaccine. 

 
INTRODUCTION 

Myanmar is highly endemic for hepatitis  
B virus (HBV) with hepatitis B surface 
antigen carrier rate of 10-12%.1, 2 Although 
the hepatitis B vaccine cannot cure chronic 
hepatitis, it is 95% effective in preventing 
from developing of infections and is the first 
vaccine against a major human cancer. 

Vaccine against hepatitis B infection can be 
produced from plasma of hepatitis B surface 
antigen (HBsAg) carriers and also by 
recombinant DNA (r-DNA) technology. 
Myanmar scientists successfully produced 
recombinant hepatitis B vaccine (r-HB 
vaccine) in Department of Medical Research 
(Lower Myanmar) Vaccine Plant in 2004.3 
Recombinant hepatitis B vaccine was 
produced by using the Master Cell        
Bank (MCB)  containing  HBsAg-expressed  

Hansenula polymorpha yeast cells provided 
by CJ Corporation in 2003. In 2005, locally 
lyophilized MCB (L-MCB) was prepared 
from the original MCB by lyophilization 
process at Department of Medical Research 
(Lower Myanmar) Hepatitis B Vaccine 
Plant for prolonged storage and continuous 
and independent production of r-HB 
vaccine.4  

For the production of recombinant hepatitis  
B (r-HB) vaccine, HBsAg-expressed Han-
senula polymorpha yeast cells viability and 
preliminary cultivation process need to be 
carried out on the locally prepared 
lyophilized Master Cell Bank which will be 
used for the recombinant hepatitis B 
vaccine.5 In this study, L-MCB which had 
been stored at 4˚C for seven years was 
tested with the aim to confirm the viability 
and sterility of the yeast cells. 
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MATERIALS AND METHODS 
 

Study design 

Laboratory-based experimental study 

Study sites  

Department of Medical Research (Lower 
Myanmar) 

Recombinant hepatitis B surface antigen- 
expressed Hansenula polymorpha yeast 
cells master cell bank (L-MCB) was locally 
prepared by lyophilization of the original 
Master Cell Bank supplied by the CJ 
Corporation. 

Morphological stability 

Colonial morphology of Hansenula poly-
morpha yeast cells from MCB and  
L-MCB were checked on Yeast Nitrogen 
Base (YNB) culture plates. Morphological 
stability of cells from original MCB and 
 L-MCB was checked and compared on 
every sample which was taken at 4 hourly 
intervals under the optical microscope  
at 1000 times magnification. 

Growth pattern 

One vial of L-MCB was reconstituted with 
one milliliter of distilled water. One loopful 
of reconstituted L-MCB was streaked on 
YNB agar plate and incubated at 30°C for  
3-4 days.  

A single colony was inoculated into 5 ml of 
0.7% yeast nitrogen base with 2% glucose 
media broth (YNBD) in culture flask  
and incubated at 30°C, shaking at 200 
revolutions per minute (rpm) for 24 hours. 
On the next day, 5 ml of cell broth was 
transferred into 45 ml of YNBD and 
incubated at 30°C shaking at 200 rpm for 
24 hours.  

The samples were taken four hourly for  
24 hours to measure the optical density  
(cell growth) at 600 nm by using a spectro-
photometer. The four hourly samples for the 
original MCB were prepared in the same 
way as above to be compared with L-MCB. 
A total of 6 samples were taken for both  
L-MCB and original MCB. 

Cell viability  

Viability can be expressed as either the 
proportion of live and active yeast cells in a 
batch, or the number of cells present that 
will multiply and form colonies. The 
methylene blue stained sample slides were 
prepared. These slides were examined under 
the light microscope. Total number of cells 
and dead cells were counted in a field of 
view and recorded. The standard procedure 
for the measurement of the percentage of 
viable yeast cells in a suspension of yeast 
was prepared. As cells that were alive  
could convert the methylene blue dye to 
colourless, methylene blue stained cells 
were interpreted as dead yeast cells. 

The percentage viability was calculated with 
the following formula: 

Percentage of 
viable cells = 

   Total number of 
     cells counted - Number of  

  blue cells  X100 

 Total number of cells counted  

Contamination test 

Bacterial and fungal contamination and 
pattern of cell proliferation (multi-copy) 
was determined by using the high power 
objective of the light microscope. All 
samples of L-MCB and original MCB 
culture were tested for contamination by 
using the Nutrient agar (NA), Brain Heart 
Infusion agar (BHIA), Tryptic Soy agar 
(TSA), Sabouraud Dextrose agar (SDA) and 
Lactose agar (LA). The samples were 
smeared on media plates and incubated at 
37°C (NA, TSA, LA) and 30°C (BHIA & 
SDA) Observation of shape of colonies and 
cells of 10 colonies per medium was done. 

Preparation of working cell bank  

A vial of MCB was mixed with 0.7% YNB 
(1% glucose) media. One-hundred microliter 
of the suspension was smeared on 0.7% 
YNB agar plate. After incubation at 30°C 
for 3 to 5 days, a single colony was selected 
and inoculated into 5 ml of 0.7% YNB (1% 
glucose) media. After incubating at 30°C 
with shaking at 200 rpm for 24 hours, 5 ml 
of cell broth was sub-cultured into 45 ml  
of YNBD in sterilized culture flask and 
incubated again at 30°C with shaking at  
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200 rpm for 24 hours. Then, 45 ml of cell 
broth were mixed with 15 ml of 60% 
glycerol. One milliliter of the cell 
suspension was put in each of 55 vials and 
stored at -70°C. These vials were considered 
as Working Cell Bank (WCB) and could be 
used for further production of recombinant 
hepatitis B vaccine.   
 

RESULTS 
 

Morphological stability 

Colonies of Hansenula polymorpha yeast 
cells from original MCB were 2-3 mm in 
diameters, convex, rounded, white or 
creamy on YNB agar plate (Fig. 1). Same 
colonial morphologic character was seen    
in the L-MCB agar plate and there were    
no differences between L-MCB and the 
original MCB agar plate. 
 

 

Fig. 1. Yeast colonies on YNB agar plate 

Samples were taken at 4 hourly intervals 
from original MCB and L-MCB and 
morphological stability was compared and 
checked by optical microscope. Increasing 
numbers of cells with characteristic shape of 
typical budding of yeast were observed. The 
size and shape of the cells were similar 
under the microscope (Fig. 2 & 3). 

 

Fig.   2.   H. Polymorpha   yeast  cells  of   MCB  
after 24-hour cultivation  

 

Fig. 3.   H. polymorpha  yeast  cells  of  L-MCB     
              after 24-hour cultivation 

Growth patterns 

Cell growth patterns of L-MCB and original 
MCB were similar and showed the stability 
of L-MCB. Cell growth was slightly reduced 
in L-MCB at all cultivation intervals but not 
statistically significant (Table 1). 

Table 1.   Cell  growth  of  L-MCB and  original  
                MCB 

No. Culture time (hour) 
OD 600 nm 

 L-MCB   MCB 
1   0          0.14   0.28 
2   4          0.18   0.31 
3   8          0.2   0.52 
4 12          0.56   0.94 
5 16          1.96   2.04 
6 20  3.61   3.71 
7 24  5.82   6.19 

L-MCB=Lyophilized Master Cell Bank 
MCB=Master Cell Bank 

Contamination test 

To test the contamination by bacteria or 
fungi, suspension of L-MCB was smeared 
on NA, BHIA, TSA, SDA, and LA. After 
incubation, observation of shape of colonies 
and cells was done. There were no bacterial 
or fungal contaminations in the samples of 
L-MCB.  

Cell viability 

It was calculated that the percentage 
viability of the sample of L-MCB was 97%. 
This showed that the L-MCB is suitable to 
use in recombinant hepatitis B vaccine 
production. 

DISCUSSION 

In this study, freeze-dried form of MCB  
was reconstituted with distilled water  
and viability of the HBsAg expressed- 
Hansenula polymorpha yeast cells was 
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determined by observing cell morphology, 
growth pattern and presence of conta-
mination during cultivation. It was found 
that there were actively growing viable 
yeast cells at different stages of cell 
divisions with specific characteristics. These 
cells also showed an increase in growth 
during cultivation with normal pattern  
of growth curve and free from any 
contamination.  

Therefore, long-term storage at 4oC of 
MCB, containing the recombinant HB 
surface antigen expressed-Hansenula poly-
morpha yeast cells was found to be viable, 
stable and safe and thus being entitled  
for further processes of recombinant HB 
vaccine production. Growth pattern of  
L-MCB was similar as original MCB but 
final 24 hr optical density (OD) was slightly 
reduced in L-MCB. Colonial morphology  
of MCB and L-MCB showed similar 
characteristic of H. Polymorpha yeast cells 
and pure growth were seen.  

All results showed that L-MCB was 
comparable with original MCB and there 
were no significant differences between 
original MCB and L-MCB. All these  
results provided the stability and viability 
of L-MCB. Lyophilization can reduce the 
viability of cells from 20% to 30% in  
case of lyophilization of some bacteria.  
In this study, lyophilization did not  
affect the cell viability and stability of the  
HBsAg-expressed Hansenula polymorpha 
cells. 
 

Conclusion 

For definitive confirmation, gene sequen- 
cing of HBsAg-expressed H. Polymorpha 
should be done. In conclusion, locally 
lyophilized MCB (L-MCB) could be used 
effectively and safely for recombinant 
hepatitis B vaccine production in the future, 
after confirmation of gene stability and gene 
sequencing test. 
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A cross-sectional study was conducted in Mon State during 2011, involving 
1145 caregivers, i.e., parents and guardians; 574 from Thaton and 571 from 
Mawlamyaing townships and 23 midwives; 8 from Thaton and 15 from 
Mawlamyaing, respectively. All children of parents and guardians who 
participated in the study had been immunized with all 3 doses of hepatitis B 
(HB) vaccine at the time of study. However, a few parents and guardians 
were not aware that their children had already been immunized with all       
3 doses of HB vaccine. Only some caregivers knew about the doses, 
immunization schedule and site of HB vaccine, and consequences and 
transmission of HB infection due to the lack of HB vaccine injection. With 
regards to opinion towards HB immunization, both types of respondents had 
good opinion. The findings showed that, although the caregivers recognised 
and well accepted the midwives, a few parents and guardians of the children 
followed the midwives' guidance. Although it seemed a small percentage,   
it should be seriously taken into consideration that it could be risk for the 
children and for the community. This indicated that it still needs to enhance 
the activity on dissemination about HB immunization to the community for 
future generations. Hence, although some reported suggestions were not 
feasible to implement in near future, the suggestions should be taken into 
account for the benefit of HB immunization by the community.  
 

INTRODUCTION 

Hepatitis B virus (HBV) infection, which 
can be prevented by hepatitis B vaccine, is 
one of the major problems in Myanmar. The 
infection is mainly transmitted from 
infectious mothers to babies. One study 
done during 1980’s in Myanmar found  
that the prevalence rate in under 5 years  
age group (U5) was 5.5%.1 Due to HBV 
infection, 70% to 80% of babies became 
chronically infected, which can lead to 
cirrhosis or malignancy.2 To prevent  
from such consequences because of HBV 
infection, hepatitis B vaccination was 
incorporated into the Expanded Programme 
on Immunization (EPI) in 2003 with the 
assistance of the Global Alliance on 
Vaccine Initiatives (GAVI). By 2004, all 

newborn babies were immunized with  
3 doses of recombinant hepatitis B vaccine 
at the age of 6 weeks, 10 weeks and  
14 weeks in all states and regions of the 
country. In Mon State, theoretically, all the 
children less than 5 years of age would have 
been immunized with 3 doses of recom-
binant hepatitis B vaccine. However, 
opinion of the parents, guardians of the 
immunized children and midwives towards 
hepatitis B immunization had not been 
studied yet.  

This study was carried out to explore the 
outlook of parents and guardians towards 
hepatitis B vaccination; to explore the 
outlook of midwives towards hepatitis B 
vaccination; and to provide inputs to EPI 
regarding hepatitis B vaccination. 
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MATERIALS AND METHODS 
 

A cross-sectional, descriptive study design 
was used. The study was conducted during 
2011 in Mon State which was one of  
the states and regions with the high 
coverage of hepatitis B (HB) immunization 
(personal communication with CEU). Of 
which, Mawlamyaing Township (MLM) 
and Thaton Township (TH) were chosen 
purposively where the coverage of HB 
immunization (3 doses) were over 90% 
from 2008 to 2010 (Table 1). 

Table 1.  Coverage of hepatitis B immunization 
(3 doses) in study townships, 2008- 
2010 (%) 

   Township 2008 2009 2010 

Thaton 92.3       94.0 92.6 

Mawlamyaing 94.8       97.5 97.7 

Source: Township profile of Thaton and Maw-
lamyaing  townships, 2010 

The study involved two types of study 
respondents. 

(a) Caregivers i.e., parents and guardians 
who meet the following criteria: 

-  Persons aged 16 years and above who 
could understand the questions and answer 
them 

-   Parents and guardians with children 
aged between 2 years 8 months and 5 years 
2 months, who had been vaccinated against 
hepatitis B vaccine because main data 
collection was done after 2 months of 
obtaining the list of 3 to 5 years old children 
who had been immunized with hepatitis B 
vaccine under EPI 

 -   If the household had more than one 
child who had been immunized for hepatitis 
B, only the youngest one was selected to 
minimise the recall bias of the respondents 

Exclusion criteria:  

Those who would answer   for    more   than 
one child by the same respondent. For 
instance, in addition for the selected child, 
those who would answer for other grand-
children, sons, daughters, nephews, nieces 
and neighbours who were between 2 years  

8 months and 5 years 2 months. This criterion 
was made in order to avoid the repetition of 
responses obtained from the same res-
pondent, i.e., to interview one respondent 
(parent or guardian) about a single child.  

(b) Midwives from the selected study health 
centres 

Based on the proportion of HBsAg-positive 
cases=1%, precision=1%, 95% confidence 
interval with design effect=3, a total of  
1200 caregivers with children aged between 
2 years 8 months and 5 years 2 months who 
had  been vaccinated against hepatitis B 
vaccine were obtained.  

Two sets of literature-based semi-structured 
questionnaires,3, 4 one for caregivers and 
another for midwives, were developed and 
tested in January 2011. Main data collection 
was done during March 2011. After getting 
verbal consent, face-to-face interviews were 
done with all eligible respondents by trained 
interviewers using the pre-tested, semi-
structured questionnaires. 
 

RESULTS 

 
A total of 1145 caregivers, 574 and 571 
respondents from Mawlamyaing and Thaton 
townships, respectively, involved in the 
study with the response rates of 95.2% from 
TH and 95.7% from MLM, respectively. 
Among them, the majority were parents 
(475 from TH and 449 from MLM) 
followed by grandparents, uncles/aunts and 
neighbours. A large number of respondents 
were between 20 to 40 years of age with the 
range from 16 to 90 years. Majority were 
females, dependants and had primary school 
education. In a family with under 5-year-old 
(U5) children, majority had one child           
(TH 66.9%, MLM 7.2%). 

A total of 23 midwives participated in  
the study, 15 from Mawlamyaing and  
8 from Thaton townships. Majority of 
midwives were 30 to 40 years of age, 
unmarried, and graduates. Majority of them 
were posted to the present health  centres  at  
least 10 years ago. 



 

 231

Awareness of caregivers toward children’s 
immunization situation  

At the time of data collection, all children 
involved in the study had been fully and 
timely vaccinated against HB. However, a 
few caregivers (33 caregivers from both 
townships), particularly those with 2 or 3 under 
five children, said their children had not been 
immunized with HB vaccine. On the other 
hand, all caregivers with one-child families 
(TH 384 & MLM 441) said their children    
had been immunized with HB vaccine.  

Regarding the dose of HB vaccine, most 
caregivers knew the correct number of doses 
i.e., 3 doses (TH 54.2%, MLM 64.5%). 
Those who were delivered by midwives said 
it was 1½ months, 2½ months and 3½ 
months, and those who were delivered at 
hospital, private or public, said it was at the 
time of delivery at hospital, 1½ months and 
3½ months, respectively. Other caregivers 
thought it was less than 3 doses or more 
than 3 doses up to 5 doses. While about one-
third of caregivers could tell HB vaccine 
was injected into the left thigh (TH 30.3%, 
MLM 49.9%), some of them were confused 
about the site, mentioning as the arm or 
thigh (but did not mention whether it was 
left or right) or both thigh and arm (TH 
45.3%, MLM 31.2%).   

Table  2. Reported  reasons  of  caregivers  for  
vaccinating  against  HB 

Reasons 

Townships  
Thaton 
(n=574) 

Mawlamyaing 
(n=571) 

     No. (%)            No. (%) 

Prevent from HB infection 

Prevent from HB infection &  
  other diseases 
 For health 
 Prevent from other diseases 
 Others    
 Don't know 

287(50) 

10(1.7) 
 

56(9.8) 
47(8.2) 
 1(0.2) 

173(30.1) 

350(61.3) 

13(2.3) 
 

25(4.4) 
30(5.3) 
1(0.2) 

152(26.6) 

Prevention from hepatitis B infection was 
the main reason why caregivers agreed to 
have their child vaccinated (TH 51.7%, 
MLM 63.6%), and other reasons were that 
the vaccine was good for health and could 
prevent other diseases (TH 18%, MLM 
9.7%)  (Table 2). 

Side effects of HB vaccine 

Over one-third of caregivers (223 from TH, 
208 from MLM) said their children had 
experienced side effects after HB immuni-
zation. The common side effect was fever 
(TH 36.9%, MLM 34.5%). A few care-
givers said their children suffered from both 
fever and soreness around the site of 
immunization (TH 5.8%, MLM 8.2%).  

Table  3. Consequences  of  HB infection  due  to 
lack of HB immunization 

Consequences due to 
lack of HB immunization 

     Townships 

   Thaton         Mawlamyaine 
   No. (%)               No. (%) 

 (n=468) (n=481) 
 HB infection  
 Other diseases 

 Death 
 Others 
 Don't know 

315(967.3) 
61(13.03) 

2(4.3) 
1(0.2) 

89(19.02) 

364(75.7) 
44(9.2) 

0(0.0) 
0(0.0) 

73(15.2) 

Reasons  for   not  having  
  consequences  
   Child is healthy 
   Parents are healthy 
   Low chance of HB  infection 
   No contact with person  
     affected with HB infection 

(n=4) 
 

2 

0 
0 
0 
 

(n=8) 
 

1 

1 
1 
1 

Don't know the reasons 2 4 

Don't know                    102(17.8)* 82(14.4)* 

 Total 574 571 

*Percentage  of   total   respondents  of   the respective  
township 

Consequences due to lack of HB immuni-
zation 

A large number of caregivers knew that 
their children could transmit HB infection to 
other persons if their children had not been 
immunized with HB vaccine (TH 454, 
MLM 449). Majority of caregivers (TH 468, 
MLM 481) reported that there would be 
harmful consequences if the child had not 
been given HB vaccine (Table 3).  

Of which, HB infection was reported as the 
largest consequence followed by suffering 
from other diseases like influenza, TB, 
measles, malaria and polio. Two caregivers 
from Thaton Township said the child would 
die if one had not been vaccinated against 
HB. Only a very few caregivers (TH 4, 
MLM 8) said there would be no con-
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sequences although their children had not 
been immunized with HB vaccine because 
they said their children were healthy and 
there was no opportunity to get the infection. 

Sources of information about HB immuni-
zation 

Majority of caregivers from both townships 
received information relating to HB immu-
nization from the midwives (TH 82.6%, 
MLM 94.6%). Information from head of 
ward or village came next (TH 54.01%, 
MLM 20.1%). The rest said they knew 
about it from media such as radio, TV, 
pamphlets given by the midwives, and/or 
knew by themselves.  

All midwives involved in the study gave the 
same account. Most midwives informed 
parents and guardians about HB immuni-
zation by themselves, and/or through head 
of village and/or by other sources like 
requesting members of Myanmar Maternal 
and Child Welfare Association (MMCWA) 
and/or neighbours to inform the mothers 
and/or telling the mothers at the time of 
antenatal (AN) visit. It was found that      
the auxiliary midwife (AMW) was the 
messenger for this purpose in Thaton 
Township only and this might be the 
practice used in rural areas. For those who 
did not come to the meeting place for 
immunization, either health centre or 
immunization sites in the villages, most of 
the midwives said they sent someone to 
bring them for immunization. If they could 
not come, they visited the child’s home. 
Sometimes, if there were children who were 
sick or temporarily away, they registered the 
names of these children for the next month’s 
immunization. 

Majority of midwives talked about hepatitis 
B infection (22 midwives from both 
townships) and/or HB vaccine (HBV) (20 
midwives from both townships) followed by 
immunization schedule (15 midwives from 
both townships) and side effects of the 
vaccine (12 midwives from both townships). 
Only 5 midwives from Mawlamyaing 
Township talked about the risk due to lack 

of immunization. When asked when they 
imparted information to parents and 
guardians, some midwives from Thaton 
Township said they told the parents and 
guardians just before injecting the vaccine, 
because the children would cry after the 
injection and they would not  listen to her, and 
some said the mothers did not want their 
children to be immunized with a third dose. 

Barriers regarding HB immunization 

Some caregivers (TH 45, MLM 65) said 
they had found some barriers regarding HB 
immunization. A large number said they had 
to wait too long to get their turn. Some 
caregivers from Mawlamyaing Township 
said that the distance and not having the 
time to come for the immunization were 
also problems for them. Only a few had 
faced more than one type of barrier such as 
not having time, money problem, taking 
long time to wait, and far distance. 

Opinion towards HB immunization 

Both types of respondents had positive 
opinion as they perceived that it was 
beneficial not only to the child and family, 
but also to the health care workers. The 
caregivers were concerned with their 
children's health (i.e., they explained that 
since it is a kind of infectious disease, they 
would like to prevent their children from 
HB infection so that they remained healthy 
children). A small number of caregivers said 
they liked it because of midwives' effort (i.e., 
midwife would try to call the mothers 
repeatedly and also waited for immunization 
session till they came). As everyone could 
not afford the high price of HB vaccine at 
the private clinics, and the vaccine is given 
free of charge by the EPI programme, 
immunization is well accepted by the 
majority of mothers. On the other hand, a 
very few number had a negative outlook as 
their children got fever and/or suffered pain 
after the immunization. The midwives 
explained that the number of hepatitis B 
infected cases had been increasing and there 
would be more chronic cases in the future if 
one had not been vaccinated against HB. 
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Thus, all the midwives thought every child 
should have HB immunization.  

 
Table  4.  Suggestions    given    to   improve    HB  

immunization  

Suggestions given  
by caregivers 

Suggestions given  
by midwives 

Responsibility for organizing the mothers 

• Guardians  
should  take responsi-
bility   

• To organize mothers to bring 
their children promptly for immu-
nization 

• Health staff should  
be     responsible     for  
organizing  the mothers 

•   People  should   be   
imparted with the infor- 
mation relating to  
immunization  

Alternative immunization schedule 

• Need to use better 
HB  vaccine 

• If there is one-dose HB vaccine 
instead of 3 doses, this would be 
beneficial for those who were 
travellers 

•    If both HB and DPT could be 
injected on the same thigh, the HB 
vaccine would be more acceptable 
to the mothers 

•     Since most of the children felt 
pain and had fever after immuni-
zation, it would be better to have a 
vaccine that did not cause these 
effects 

•     For those who gave birth at the 
hospital, public or private clinics, the 
respective mothers should be given 
record of birth dose or told about it, 
then only the midwives from the 
RHCs and sub-centres would know 
whether the baby was given a birth 
dose or not. 

Requirement of immunization for other people 

• HB    immunization 
should   be   given  to 
other persons 

•  Adults should also given HB 
vaccine because of increasing 
number of hepatitis B infected cases  

•   Since the midwives can get HB 
infection from the pregnant mothers 
who were affected with HB, the 
midwives should also be vaccinated  

Existing immunization schedule  

• No  need  to change   
the existing immuniza- 
tion activity 
• Need continuous HB  
immunization 
 

Suggestions to improve activity of HB 
immunization  

A number of suggestions were given by care-
givers  (TH 292 caregivers, MLM 364 care- 
givers)  and  all  midwives.  The suggestions  

were more or less the same (Table 4). While 
midwives could give more specific 
suggestions, the caregivers suggested in 
general. Collectively, four categories of 
suggestions were found: responsibility for 
organizing the mothers, alternative immu-
nization schedule and requirement of 
immunization for other people and existing 
immunization schedule. 

 
DISCUSSION 

 
All children of the parents and guardians 
who participated in the study had been 
immunized with 3 doses of HB vaccine at 
the time of data collection. However, a few 
parents and guardians were not aware that 
their children had completed all 3 doses of 
HB immunization.  

On the contrary, one study carried out in 
Columbia reported that not all eligible 
infants under 3 years of age had been 
immunized with 3 doses of HB vaccine; 
22% of children were not vaccinated 
because of the parental concern about side 
effect.5 The majority of parents and 
guardians from this study had good opinion 
on HB Immunization; they appreciated the 
midwives' performance and they acknow-
ledged the benefit of HB vaccine. Other 
studies also showed that caregivers had 
positive opinion toward their children 
immunization.  

One hospital-based study revealed that the 
parents accepted HB vaccine for their 
adolescent children due to the initiation  
of the care providers at the clinic  
and consequently, they understood the 
importance and that everyone should be 
vaccinated.6 Another Chinese study had 
documented that 64.5% of guardians of 
floating children had vaccinated their 
children as they knew the benefit of HB 
vaccine.7 Midwives from this study also had 
positive opinion towards HB immunization. 
In both townships, they had attempted to get 
every child immunized with HB vaccine 
using all possible means. They pointed that 
not only the children, but they themselves 
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were at risk of getting the hepatitis B 
infection and suggested that midwives 
should also be vaccinated.  

Regarding immunization, whether they were 
delivered by midwife or delivered at the 
hospital, all eligible children from this study 
had received their respective vaccine doses 
at the right intervals by the respective 
midwife or nurse. This finding showed that 
Myanmar health staff carried out their 
immunization task very enthusiastically. In 
contrast, in rural areas of China, it was 
found that the timeliness of HB vaccine for 
children delivered at home was lower than 
those born at county-level or higher 
facilities (13% vs. 54%).8 These findings 
showed that the healthcare workers play the 
key role in getting the children vaccinated. 
In addition, the findings highlighted that 
every individual should be vaccinated 
against hepatitis B virus infection. 

However, only some of the parents and 
guardians, who involved in this study, were 
knowledgeable regarding HB immunization 
such as doses, immunization schedule and 
site of HB vaccine, and consequences and 
transmission of HB infection due to lack of 
HB vaccine. Similarly, poor knowledge on 
HB immunization was observed among 
other study respondents; only 12.38% of 
guardians of floating children knew about 
the number of HB vaccine doses,7 and 
Chinese parents or guardians of 2-year-old 
children were less likely to know about    
the importance of timely HB immunization  
(OR=0.62).8 

In this study, although the caregivers 
recognized and well accepted the midwives, 
not all parents and guardians of the children 
followed the midwives' guidance. This 
indicated that a few caregivers involved in 
the study were still lacking in interest on 
their children's immunization, which was  
an unsatisfactory situation. Although it was 
found to be a small percentage, it should be 
seriously taken into consideration as it could 
be a risk for the child and also for the 
community. The findings indicated that it 
still needed to enhance the dissemination 

about the hepatitis B immunization to the 
community so that the future generations 
would be aware that the transmission of HB 
infection could be prevented by hepatitis B 
vaccines. 

Though some suggestions were not feasible 
to be implemented in the near future, the 
suggestions made by the parents, guardians 
and midwives should be taken into consi- 
deration for convincing the community on 
the benefit of HB immunization.  
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Phytochemicals in fruits, vegetables, spices and traditional herbal medicinal 
plants have been found to play a protective role against many human 
chronic diseases including cancer and cardiovascular diseases. These 
diseases are associated with oxidative stress caused by excess free radicals 
and other reactive oxygen species. Antioxidants are vital substances which 
possess the ability to protect the body from damage caused by free radical 
induced oxidative stress. A variety of free radical scavenging antioxidants 
exist within the body and many of them are derived from dietary sources 
like fruits, vegetables and plants. In this study, the watery extracts of  
commonly used six medicinal plants were screened for their free radical 
scavenging properties using ascorbic acid as standard antioxidant.           
Free radical scavenging activity was evaluated using 1, 1-diphenyl-  
2-picrylhydrazyl (DPPH) free radical. The overall antioxidant activity of 
Clausena excavata Burm. f (Pyindaw-thein) was the strongest, followed in 
descending order by Eclipta alba Linn. (Kyeik-hman), Silybum marianum 
(Sue-pan-lone), Curcuma longa Linn. (Na-nwin), and Phyllanthus emblica 
Linn. (Zee-byu). Among them, Euphorbia antiquorum Linn. (Tazaung-gyi) 
showed the weakest free radical scavenging activity with the DPPH method. 
It was found that the above six herbal extracts have different phenolic 
compound contents. All the watery extracts exhibited antioxidant activity 
significantly. The IC50 of the watery extracts ranged from 0.000521 to 
90.51µg/ml. The study revealed that the consumption of these species would 
exert several beneficial effects upon human beings by virtue of their 
antioxidant activity. 

 
INTRODUCTION 

Physiological processes take place normally 
in the body. In these physiological processes, 
free radicals are produced as by products 
during oxidation. 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.1 

Curcuma longa Linn. is used traditionally  
as anti-inflammatory, anti-oxidant, anti-HIV   
and hepatoprotective in Southeast Asian 
countries. A major constituent, curcumin is 
also used as a phytomedicine.2 Eclipta alba 

Linn. is extensively used traditionally 
against jaundice, diseases pertaining to hair 
and its growth. Most of its activities include 
hepatoprotective, anti-viral, and anti-oxidant. 
Constituents of the plant are wadelolactone 
and dimethyl wadelolactone responsible for 
the potent antihepatotoxic activities in CCl4 
induced liver damage in rats.3, 4 

Silybum marianum (milk thistle) has been 
used for years to protect the liver, and also 
to increase breast milk. Silymarin (a mixture 
of flavonolignans) extracted from milk thistle, 
an important liver protective agent, has been 
shown to increase the glutathione content of 
the liver, which in turn increase the liver’s 
detoxifying capacity. In addition, it has anti-
inflammatory, anti-oxidant, and immuno-
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modulating capabilities.5 Clausena excavata 
Burm.f has anti-cancer activity, immunomo-
dulating activity, anti-viral activity against 
herpes and detoxification.6 Phyllanthus 
emblica Linn. has anti-bacterial, anti-fungal, 
anti-viral and potent anti-oxidant activity.7 
Euphorbia antiquorum Linn. (Tazaung-gyi) 
contains triterpene and flavonoids and is used 
for hepatoprotective and anti-oxidant activity.8  

In the present study, the objectives were to 
determine the phytochemical constituents in 
the Curcuma longa Linn. (Na-nwin), Eclipta 
alba Linn. (Kyeik-hman), Silybum marianum 
(Sue-pan-lone), Clausena excavata Burm.f 
(Pyindaw-thein) Euphorbiaantiquorum Linn. 
(Tazaung-gyi) and Phyllanthus emblica Linn. 
(Zee-byu) and to compare the free radical 
scavenging activity of these plant extracts 
with that of standard ascorbic acid.  

MATERIALS AND METHODS 

Plant collection 

Na-nwin, Sue-pan-lone, Pyindaw-thein, 
Kyeik-hman, Tazaung-gyi and Zee-byu 
were collected from Kyaukse, Kyauk Pa 
Taung and Mandalay townships.  

Plant authenticity 

Six medicinal plants were authenticated by  
a competent taxonomist from Department of 
Botany, University of Mandalay.  

Preparation of extracts  

One hundred grams of dried coarse powder 
of Clausena excavata Burm.f (leaf), Eclipta 
alba Linn. (leaf), Silybum marianum (seed), 
Curcuma longa Linn. (rhizone), Phyllanthus 
emblica Linn. (fruit without seed) and 
Euphorbia antiquorum Linn. (whole plant) 
were extracted with 1,500 ml of distilled 
water in a boiling water bath for 6 hours at 
60°C. Then, the extract was evaporated at 
50°C until solid residue was obtained.9  

Phytochemical test for types of compounds  

The above mentioned six medicinal plants 
samples were subjected to preliminary 
phytochemical analysis for detecting various 
phytoconstituents.10 

Measurement of DPPH radical scavening 
activity  

1,1-diphenyl-2-picryl-hydrazyl (DPPH) stock 
solution, 60 µM (DPPH 2.36 mg in 100 ml 
of 95% ethanol) was freshly prepared and 
stored in brown colored volumetric flask at 
5ºC (no longer than 24 hrs) before use. 
Serial dilutions of the watery extract of test 
samples in concentration of 0.5, 1, 2, 4 and 
8 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 watery extract (test 
solution) by a vortex mixer. Blank solution 
was prepared by mixing equal volume of 
test sample solution and 50% ethanolic 
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.11 

Absorbance was measured in triplicate and 
the absorbance was calculated to obtain the 
% inhibition using the following formula:  

DPPH radical  
scavening activity  

=  Acontrol  - Atest  × 100 
         Acontrol 

Acontrol= The absorbance of the control solvent (DPPH)  

Atest       = The absorbance of the tested sample 

Statistical analysis 

50% Inhibition Concentration (IC50) was 
calculated by regression analysis and 
STATA version 11. 

 
RESULTS 

 
Plant authenticity 

Morphology, taxonomy and anatomy of six 
medicinal plants were observed to agree 
with the following botanical names; - 

Curcuma longa Linn. (Na-nwin) 
Eclipta alba Linn. (Kyeik-hman) 
Silybum marianum  (Sue-pan-lone) 
Clausena excavata Burm.f  (Pyindaw-thein) 
Euphorbia antiquorum Linn. (Tazaung-gyi) 
Phyllanthus emblica Linn. (Zee-byu) 
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Phytochemical test for types of compounds  

Phytochemical constituents of watery 
extracts of six medicinal plants are shown  
in Table 1. 

Table 1.  Phytochemical  constituents  of watery  
extracts of six medicinal plants 

Phytochemical 
test 

Names of medicinal plants 

Na-
nwin 

Kyeik- 
Hman 

Sue- 
pan- 

  lone 

Pyin- 
daw- 
thein 

Ta- 
zaung- 

gyi 

Zee- 
byu 

Phenols - + + + + + 

Alkaloid + - + + + + 
Glycoside + + + + + + 
Reducing  sugar + + + + + + 
Protein + - + - - + 
Carbohydrate + + + + + + 
Tannins - + + + + + 
Flavonoid + - + + - + 
Triterpene + + + + + + 
Saponin + + + + + + 
∞amino acid - + - + + + 
Steroid - - + - - - 

(+)=presence, (-)=absence 

Measurement of DPPH radical scavenging 
activity  

Determination of radical scavenging activity 
of DPPH method is based on the change in 
absorbance of watery extract solutions in 
various concentrations. Decrease in absor-
bance indicates increase in free radical 
scavenging activity. Free radical scavenging 
activity of six medicinal plants extracts, 
usually expressed in term of percent 
inhibition is shown in Table 2. 
 
Table 2.    Percent    inhibition   of   free   radical  

scavenging activity of plant extracts 

Medicinal plants 
Percent inhibition  

Watery extracts conc: (µg/ml) 
0.5 1 2 4 8 

Ascorbic  acid 56.34 58.76 60.57 74.66 89.95 

Curcuma longa Linn. 50.99 51.56 53.01 52.29 54.02 
Eclipta alba Linn. 53.8 56.98 53.98 54.75 56.35 
Silybum  marianum 51.85 52.65 53.28 55.69 55.83 
Clausena excavata Burm.f 56.98 55.68 57.17 57.99 58.91 
Euphorbia antiquorum Linn. 45.89 46.7 46.82 47.08 55.00 

Phyllanthus emblica Linn. 51.95 53.72 56.04 61.96 70.00 

From these results, it was also observed that 
increase in concentration of extracts showed 
increase in percent inhibition, i.e, increase 
in free radical scavenging activity.  

 
 

A=  Ascorbic acid  D= Silybum marianum 
B= Curcuma longa L. E= Clausena excavata B. 
C= Eclipta alba L. F= Phyllanthus emblica L. 

 
Fig. 1.  Free  radical  scavenging activity  (IC50)         
 of  five  medicinal  plants  and   ascorbic  
             acid   (Standard    reference,    IC50   value  
             and  antioxidant   activity  are  reversely   
             related.) 

The watery extracts of Curcuma longa Linn. 
(Na-nwin), Eclipta alba Linn. (Kyeik-
hman), Silybum marianum (Sue-pan-lone), 
Clausena excavata Burm.f (Pyindaw-thein), 
Euphorbia antiquorum Linn. (Tazaung-gyi) 
and Phyllanthus emblica Linn. (Zee-byu) 
showed anti-oxidant activity, with IC50 

values of 0.1772, 0.0447, 0.1756, 0.000521, 
90.51 and 0.5609 µg/ml, respectively shown 
in Fig. 1.  

DISCUSSION 
 
Several herbs and hearbal products are 
known to possess anti-oxidant principles and 
may be useful as organ protective agents.  

Natural anti-oxidants that are present in 
herbs and spices are responsible for 
inhibiting the deleterious consequences of 
oxidative stress. Spice and herbs contain 
free radical scavengers like polyphenols, 
flavonoids and phenolic compound. In the 
present study, the phytochemical tests 
indicated the presence of phenol, alkaloid, 
glycoside, tannins and flavonoids in the 
watery extracts of six medicinal plants.  

In this study, the free radical scavenging 
action of watery extracts of six medicinal 
plants are in the order as Euphorbia 
antiquorum Linn. (Tazaung-gyi)> Phyllan-

         0.6 
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thus emblica Linn. (Zee-byu)> Eclipta alba 
Linn. (Kyeik-hman)> Silybum marianum 
(Sue-pan-lone)> Clausena excavata Burm.f 
(Pyindaw-thein). Thus, the anti-oxidant 
activity of Clausena excavata Burm.f 
(Pyindaw-thein) was the strongest and 
Euphorbia antiquorum Linn. (Tazaung-gyi) 
has the weakest free radical scavenging 
activity as determined by DPPH method.  
Conclusion 

The watery extracts of six medicinal plants 
possessed anti-oxidant activities with the 
IC50 values ranging between 0.000521-
90.51 µg/ml. The study revealed that the 
consumption of these species would exert 
several beneficial effects upon human  
health and metabolism by virtue of their 
anti-oxidant activity. 
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A disaster can be defined as any tragic event 
that may involve at least one victim            
of circumstance, such as an accident, fire,  
or explosion.1 Disaster preparedness is       
an ongoing, multi-sectoral activity. It forms 
an integral part of the national system 
responsible for developing plans and pro- 
grams for disaster management (prevention, 
mitigation, preparedness, response, rehabili- 
tation, or reconstruction).2  

Cyclone Nargis struck the Ayeyawady 
Region of Myanmar in the late afternoon  
of 2 May 2008. Nargis severely affected  
the lives of people living in the region.3 
Kwanchankone is situated in Yangon 
Region and it was one of the Nargis affected 
areas. Four years have passed and this study 
was conducted to explore among people at 
Kwanchankone Township, their awareness 
on the preparedness of community on 
disastrous storm.  

A community-based, cross-sectional descrip- 
tive study, using both quantitative and 
qualitative methods was conducted at  
Kwanchankone Township from June to 
August 2012. The study population for the 
quantitative component consisted of heads 
of households residing in Kwanchankone 
Township. Sample size was determined 
using   the   formula   n=          with d  set  at  

0.05 and p (proportion of the study 
population with the knowledge on 
preparedness of cyclone) set at 0.5. This 
gave a total sample size of 400.  

Multi-stage cluster sampling was applied. 
Kwanchankone Township was selected 
purposively because this township was one 
of the Nargis cyclone affected areas and 
other cyclones can occur anytime. Kwan- 
chankone Township was composed of   
137 villages. There were five Rural Health 
Centers (RHCs) in this township. One RHC 
area (Mankalate village) was randomly 
selected. Under Mankalate RHC jurisdic- 
tion, there were five sub-centers (SC) at    
Tawkyoung, Thapyuesan, Tikekyee, Taw- 
khayanklay and Sukalet villages. To obtain 
400 respondents, 100 respondents were 
chosen through systematic random sampling 
in the Mankalate village. For remaining 
sample size (i.e., 300) respondents were 
chosen equally from 5 villages with SCs 
under Mankalate RHC area. Then, at each 
SC, 60 respondents were chosen by 
systematic random sampling.  

The household lists for systematic random 
sampling were prepared in collaboration 
with the local authorities and health staffs. 
Face-to-face interviews using a pre-tested 
structured questionnaire were performed 
with  the  heads  of  household.  If  the  head      
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of household was absent, a household  
member whose age was above 18 years was 
interviewed.  

In order to obtain in-depth information on 
participation of local community in 
developing contingency plan and the 
community’s understandings of warning 
system, one session of Informal Group 
Interview (IGI) with key informants (local 
elders and authorities) and two sessions of 
Focus Group Discussions (FGDs) with 
community members (7 women and 6 men, 
from lower social group, in each session) 
were applied at Mankalate village. The 
reason for targeting the villagers from lower 
social group is that they fall in the most 
vulnerable group.  

Epi-data version 3.01 program was used for 
data entry. The association between socio- 
demographic characteristics and prepared- 
ness level was found out through Pearson's 
Chi Square test and the strength of 
association was expressed as ‘p’ value. 
Quantitative data were analyzed using SPSS 
version 16 software. The scoring system of 
preparedness level involved 12 stems of 
questions which asked for housing 
conditions, evacuation measures that would 
be undertaken in time of a disaster outbreak, 
and access to weather reports. There are    
32 items that would get score 1 for any 
response given by the interviewee. Thus, the 
total preparedness score is 32. Mean score is 
16, and score less than 16 is regarded as low 
preparedness level, and score 16 and above 
is regarded as high level of preparedness.   

It was found in the study that 213 (53.2%) 
of respondents were in low preparedness 
level and 187(46.8%) was in high pre- 
paredness level. Table 1 shows association 
between disaster preparedness level and 
socio-demographic characteristics of the 
villagers interviewed. There was statistically 
significant associ-ation between income and 
preparedness level (p=<0.001), the respon-
dents who had 50000-100000 kyats income 
level were better in preparedness than those 
with less than 50000 kyats income level. 

Table 1.  Association   between  socio-demogra- 
 phic characteristics of the interviewees 
 and    disaster      preparedness     level, 
 Mankalate    village,    Kwanchankone 
 Township  

Socio-demographic 
characteristics 

Disaster preparedness level 

Low 
No. (%) 

High 
No. (%) 

Total 
No. (%) 

Age (years)       

   <30 21(56.8) 16(43.2)    37(100.0) 

   30-39 68(59.6) 46(40.4)  114(100.0) 

   40-49 58(55.8) 46(44.2)  104(100.0) 

   50-59 34(43.6) 44(56.4)      78(100.0)

   ≥60 32(47.8) 35(52.2)    67(100.0) 

Education status 

   Illiterate, read and write    42(56.8)  32(43.2)  74(100.0) 

   Primary   90(52.0)  83(48.0)  173(100.0) 

   Middle   55(54.5)  46(45.5)  101(100.0) 

   High   23(50.0)  23(50.0)    46(100.0) 
   University and graduate     3(50.0)    3(50.0)      6(100.0) 
Occupation 

   Farmers   79(59.8)   53(40.2) 132(100.0) 

   Others    134(50.0) 134(50.0) 268(100.0) 

Monthly household income (Kyat)* 

   <50,000   134(62.9) 79(37.1) 213(100.0) 

   50,000-100,000     63(41.2) 90(58.8) 153(100.0) 

   >100,000    16(47.1) 18(52.9)   34(100.0) 

*Statistically significant at p<0.01 
 
Qualitative findings showed that previously 
the community did not have this kind  
of cyclone disaster experience and the 
information they received was a bit late. 
Moreover, they did not really understand 
what the authority broadcasted ie., the 
strength of storm (60 miles per hour) and 
how severe it would impact. 

“Breaking news on TV, but we did not know 
what really means (strength of storm) and 
how severe it would be”. 

(A female villager from Mankalate village) 

Now, there is early warning system that can 
alarm every family by local authorities in 
time at Kwanchankone Township; there  
is a contingency plan drawn annually by 
meetings of individual representatives from 
every local family; there are short courses, 
trainings, meetings concerning with disaster 
preparedness for local families; there are 
four cyclone shelter buildings at four 
villages;  RHCs  are built with concrete base  
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and firm roofs to provide a safe place for 
disaster; there was a drill (role play) nearby 
Letkhotekone village’s cyclone shelter 
together with local community; and there   
is causality plan for local community in 
township hospital and all the RHCs and 
SCs. 

“After Nargis happened, people are not 
hesitant to come and involve for disaster pre- 
paredness. We participated in drawing con- 
tingency plans. Don't need to persuade!”. 

 (A male villager from east section of 
Mankalate village) 

Association between high income level and 
preparedness level highlights the vulner- 
ability of low income group to the impacts 
of cyclone disaster. Providing training 
should be focused on this group. A study  
on analyzing the vulnerability context of 
 

the poor   rural  people   relating   to   disaster  
preparedness and management, using parti- 
cipatory rural appraisal approach should be 
undertaken. Such a study could provide rich 
information on vulnerability of poor people 
to disaster and could provide inputs for 
preparing disaster management plans. 
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