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EDITORIAL
Although the COVID-19 pandemic has some impact on all fields, we
tried our best to provide the scientific evidence on various disciplines.
In this issue, a total of thirteen original articles and two short reports are
included that contribute to a considerable value in their respective
research areas. As emerging infectious diseases become a challenge in all
healthcare settings worldwide, our researchers should emphasize on these
communicable diseases. In this Journal, one of the mosquito-borne
infectious diseases, Japanese encephalitis, a viral disease spreading to
human through the bite of Culex mosquitoes was included and
highlighted to fill the knowledge gaps of stakeholders and community
members to implement an integrated one health approach at village level
in high-risk endemic regions. Evidence suggests improving awareness is
related to the disease transmission. Full report on this evidence is
published in this issue as a leading article.
Other interesting and informative articles also appeared in this issue
which focus on different academic perspectives covering the research
findings on communicable diseases as well as those on noncommunicable ones. The article on viral pathogens associated with acute
lower respiratory infections among hospitalized children also provides the
important information on respiratory infectious diseases. Moreover, there
are research findings on haemoglobin E disease, psychological impact on
disaster victims, perception on sex education, conjunctival infection,
toxicity of herbal plants, thyroid dysfunction, breast carcinoma, HIV, and
natural radon concentration of ground water and herbal medicinal plants.
We do hope they will provide the evidence-based scientific knowledge to
all readers.
We would like to invite all medical researchers to submit their research
findings to our MHSR Journal. We would also like to encourage all
readers to visit our website “www.myanmarhsrj.com” for free open
access to the published articles.
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Improving Awareness and Transmission Risk Reduction Related to Japanese
Encephalitis in Endemic Region of Myanmar
Maung Maung Mya1*, Aung Ye Naung Win1, Sein Thaung1, Zar Ni Min Hein1,
Pwint Mon Oo3, Zaw Lin2, Tin Oo1, Khin Thet Wai & Kyaw Zin Thant
1

Department of Medical Research
National Malaria Control Program, Department of Public Health

2

Japanese encephalitic (JE) is one of the public health problems in
Myanmar. It is a zoonotic disease caused by JE virus spreading to human
through the bite of Culex mosquitoes. Improving awareness and
transmission risk reduction related to Japanese encephalitis study was
conducted from October 2017 to March 2018 in Kyow Pin Sakan and
Chaung Khawa villages in Hmaw Inn RHC, and Ye Kyi and Yun Thwe
villages in Taw Kalut RHC, Letpadan Township, Bago Region where JE
cases were reported. For entomological surveys, breeding sites and
vector density were sought in all four selected villages. The sociodemographic characteristics, KAP of the study population were described
using percentage. The result revealed that main JE vector Culex
tritaeniorhynchus adults were found to be highest in Ye Kyi village
(59%) followed by Yun Thwe village (44.68%) and its larvae were
abundantly collected in all selected villages in water pools and rice fields
water. Highest number of Cx. vishnui (33.53%) was found in Chaung
Khawa village. A total of 204 households were recruited and 85.5%
lived in bamboo and wooden house. About 80% of households had
unsatisfactory water drainage. Only 64.8% of respondents heard about
JE by health staff. Highly susceptible age was 5-15 years. For the JE
prevention, they reported that sleeping in mosquito nets (54%) and
vaccination to human (56.8%), transmission of JE occurred from the bite
of infected mosquitoes at night time (51.1%) and they bred in polluted
water (61.6%). Attitude of one-third of respondents was satisfactory for
all items asked. Practices were relatively good. Therefore, the study
recommended that VBDC needs to give LLIN nets and health education
to all family members as well as community participation in villages
are encouraged to prevent JE transmission through mosquito control
in villages.
Keywords: Japanese encephalitis, Pig farm, Culex tritaeniorhynchus, Vectors, Epidemic

INTRODUCTION
Japanese encephalitis (JE) is a zoonotic
disease caused by JE virus (JEV) which is a
mosquito-borne flavivirus spreading to
human through the bite of Culex mosquitoes.
Culex tritaeniorhynchus is the primary
vector. The virus cycles among amplifier
hosts such as pigs, wading birds and human.1
Most of JE virus infection in human is
asymptomatic and less than 1% of infected

people develop symptoms and the incubation
period is 5-15 days. Case fatality rate is
approximately 20-30% and among survivors,
30-50% has serious neurologic or psychiatric
sequanlae.2 To date, threats of JE outbreaks
are mostly found in 27 countries in Asia and
____________________________________
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the Pacific Regions including Myanmar. In
1974, Myanmar reported its first outbreak of
JE and in 2014, there was an outbreak in
46 villages of nine townships of Rakhine
State coupled with lack of awareness of JE
transmission and prevention among the
villagers.3, 4 As JE is endemic in many parts
of Myanmar, the existence of source, vectors
and seed virus outbreak can occur at any
time. Cases reported were slightly higher in
rural population than in urban population.
Simultaneously, VBDC implements awareness
raising activities to improve alertness but
there are limitations. Department of Public
Health indicated a total of 491 JE cases
occurred in the whole country especially in
Yangon, Bago, Taninthayi and Ayeyarwady
Regions and Kayin, Rakhine and Shan States.5
In Dawbon Township, Yangon Region JE
virus infection was detected in 52.1% of
pigs. The known JEV vector mosquito
species, especially Culex tritaeniorhynchus,
were found in the study area but no
concurrent human JEV infections were
elicited.6 In Myanmar, isolates of virus from
pigs in Dike U pig farm were identified as
genotype III by PCR7 and isolates from pig
blood sample from Thakayta Township were
found to be Genotype 1 by DNA sequencer.8
An investigation on JEV infection in
Bogalay Township was done in 1999.
Findings showed that JEV antibodies were
detected in 33% of the pigs. They also found
the Culex vector mosquitoes especially Culex
vishnui and Culex tritaeniorhynchus. JE
virus antibodies were not detected among the
villagers during the study.9 There were 116
deaths reported in Odisha's backward
Malkangiri district of India in 2016.
The most important vector is Culex
tritaeniorhynchus, which feeds on cattle
in preference to humans and a variety of
mosquito species such as Culex tritaeniorhynchus, Culex vishnui and Culex pseudovishnui are the chief vectors of JE in
different parts of India.10
Out of four major strategies for JE
prevention and control (health education,
vector control, immunization of people and
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pigs and epidemic preparedness and
response) guided by World Health Organization, Southeast Asia Regional Office
(WHO/SEARO), Myanmar is going to
add JE vaccination in national immunezation program for children starting from
September 2017. However, community has
poor understanding about the interplay of
human health, animal health, changing
agricultural practices, environment and
socio-economic factors, and health care
infrastructure. There is a need to focus
disease prevention by mitigating the
transmission risk through improvement of
the awareness raising programs and risk
reduction actions by incorporating health
concept in rural areas of vulnerable sites in
Myanmar. Therefore, the study planned to
determine the vector bionomics of Culex
species, responsible for Japanese encephalitis
transmission and knowledge of JE in
household members in 4 villages of Letpadan
Township, Bago Region.
MATERIALS AND METHODS
Study design
A cross-sectional descriptive study design
was used.
Study population
Mosquitoes, pig farmers, household members
of villages, village authority persons and
health staff from rural health centers were
included in the study.
Study area and study period
Four villages of Letpadan Township, Bago
Region were selected. The selection is based
on the 2012-2016 data of JE cases reported.
The study was done from October 2017 to
March 2018.
Sample size determination and sampling
procedure
Assuming that the prevalence of community
awareness of JE in each township being 10%
with 6% precision at 95% CI, the sample size
was 97  102 per township considering for
5% non-response rate. A multistage sampling

procedure was used. Total 2 RHCs were
selected. Two villages were selected from
each RHC, one village that reported JE cases
was selected purposively and one was
by random selection. From each village,
51 persons who keep pigs in their house
compounds (pig farmers) were randomly
recruited. Therefore, this study covered two
RHC areas, four villages and 204 pig
farmers. Purposive sampling was done to
recruit the villagers for one focus group
discussion (FGD) per village amounting to
four FGDs. For each FGD, 7-10 participants
were selected. For key informant interviews
(KII), one BHS, one health volunteer
and one village authority were selected per
village, totaling 12 respondents. For entomological surveys, breeding sites and vector
density were sought in all selected villages.
The occurrence of JE vectors and its
breeding sites and density were measured in
four villages. From Hmaw Inn RHC, Kyow
Pin Sakan and Chaung Khawa villages
and from Taw Kalut RHC, Ye Kyi and
Yun Thwe village were selected to do
entomological surveys. Ye Kyi and Kyow
Pin Sakan villages had high density of pig
farms ie. 80-90% of households had pig
farms (61/76 house in Ye Kyi village and
83/92 houses in Kyow Pin Sakan villages)
and Chaung Khawa and Yun Thwe villages
had low density of pig farms ie. 30-40% of
households had pig farms (24/78 houses
in Ye Kyi village and 36/89 houses in
Chaung Khawa village). Therefore, this
study covered two RHC, four villages and
204 pig farmers.
Data collection methods
Mosquitoes were collected from fixed
mosquito catching stations between pig
farms and human dwellings of both field
areas of Hmaw Inn and Taw Kalut RHCs
using kanda big mosquito nets (330 x 330 x
180 cm) (K-net) for animal bait. CDC light
traps method was used for indoor and
outdoor mosquito collection and cow shed
collection in the selected areas of four
villages. Light traps mosquito catching in
cow sheds using big animal bait mosquito

nets and WHO sucking tubes was conducted
from 18:00 to 06:00 hours of the next day
and morning resting collection was done
in 5 houses/village at 06:00-07:00 hours
for 5 days. Mosquito resting behavior and
feeding behavior were recorded.
Larva collection
For identification of breeding sites, larval
surveys were conducted in polluted water
sources such as brick kilns, ponds, paddy
fields domestic wells, stream/creeks and all
different types of water holding places,
marshes around the irrigation ditches in
paddy fields, hyacinth vegetation and water
pools in and around three kilometers radius
from the study site, by 3 dips/water holding
place with WHO dipper.11
Susceptibility test: susceptibility test of
Culex adult mosquitoes was done with
deltamethrin 0.05%, permethrin 0.75% and
cyfluthrin 0.15% using WHO test kit.12
Resting place: resting mosquitoes were
searched in indoor and outdoor places of the
household and cowshed. The captured larvae
and pupae were put in labeled plastic bags
and brought back to the laboratory for
species identification and colonization.
Identification of mosquitoes: Collected adult
mosquitoes and adults emerged from larva
survey were identified by species according
to different identification keys.13-15
Data analysis
Data from various sources were triangulated
for meaningful interpretation. Larval density
was calculated by larvae/dip and percentages
were computed for adult mosquito density
per village by Excel software. Map of the
study areas was drawn by GPS device
(GPSMap16 Garman, 18x-5HZ software
interface application method by an expert).
RESULT
Result revealed that the number of main JE
vector, Culex tritaeniorhynchus adults was
found to be highest 236(37.94%) in Ye Kyi
village followed by 189(30.38%) in Yun
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Thwe villages and lowest 21(3.38%fgb) in
Kyout Pin Sakan village. The number of
secondary JE vector of Cx. vishnui was
found to be 172(42.89%) in Chaung Khawa
village followed by 105(26.19%) in Kyout
Pin Sakan village and lowest 46(11.47%) was
observed in Ye Kyi village (Table 1).
Table 1. Prevalence of JE vector and secondary
vectors in selected areas of Letpadan
Township, Bago Region
Letpadan Township, Bago Region
Hmaw Inn RHC Taw Kalut RHC
Species
Kyout Pin Chaung Ye
Yun Total
Sakan
Khawa
Kyi
Thwe n(%)
n(%)
n(%)
n(%) n(%)
Cx.tritaen
21
176
236
189
622
iorhynchus* (3.38)
(28.30) (37.94) (30.38) (100)
Cx. vishnui**
105
172
46
78
401
(26.19) (42.89) (11.47) (19.45) (100)
126
348
282
267 1023
Total
(12.32) (34.10) (27.57) (26.10) (100)

*Primary vector, **Secondary vector

Table 2. Prevalence of other mosquito species in
selected areas of Letpadan Township,
Bago Region

Species

Mansonia
Cx. quinquefasciatus
Cx .gelidus
Cx. fuscocephala
An. barbirostris
Armigeris
An. vagus
An. culicifacies
An. tessellatus
Total

Letpadan Township, Bago
Region
Hmaw Inn RHC Taw Kalut RHC
Kyout
Chaung Ye
Yun
Pin
Khawa
Kyi
Thwe
Sakan
n(%)
n(%)
n(%)
n(%)
21
(9.09)
39
(16.88)
0
(0.00)
0
(0.00)
51
(22.08)
96
(41.56)
12
(5.19)
12
(5.19)
0
(0.00)
231
(100)

26
(15.76)
6
(3.64)
24
(14.55)
28
(16.97)
24
(14.55)
35
(21.21)
6
(3.64)
0
(0.00)
16
(9.70)
513
(100)

14
(11.86)
2
(1.69)
0
(0.00)
0
(0.00)
24
(20.34)
0
(0.00)
72
(61.02)
6
(5.08)
0
(0.00)
400
(100)

72
(46.15)
0
(0.00)
15
(9.62)
0
(0.00)
18
(11.54)
9
(5.77)
42
(26.92)
0
(0.00)
0
(0.00)
423
(100)

Table 2 shows that percentage ranges of
collected species were Cx. quinquefasciatus
0.00-16.88%, Cx. gelidus 0.00-14.55%,
98

Cx. fuscocepla 0.00-16.97%, Mansonia
9.09-46.15% and Anopheles species as
An. vagus 3.64-61.02%, An. culicifacies
0.00-5.19%, An. tessellatus 0.00-9.70%, and
An. Barbirostris 11.54-22.08%.
Table 3. Breeding sites and collection of primary
and secondary vectors of JE in 4 villages
in Letpadan Township, Bago Region
Type of
water
holding
place
Brick kilns
Ponds
Paddy
fields
Stream
Creeks
Irrigation
ditches
Hyacinth
vegetation
Water pools
Total larvae

Kyout
Chaung Ye
Yun Total
Pin
Khawa
Kyi
Thwe No. DenSakan
of sity
No. of larvae
lar- %
Tri Vis Tri Vis Tri Vis Tri Vis vae
0 0 0 0 4 3 0 0
7 1.25
5 3 2 3 2 2 3 1 21 3.74
38 15 21 18 23 12 32 28 187 33.33
0
0
7

0
0
5

5
5
4

5
3
3

6
3
9

6
3
6

7 3
2 1
8 6

32
17
48

5.71
3.03
8.56

3

2

8

6

5

7

8 6

45

8.02

18 9 32 21 28 23 38 35 204 36.36
71 34 77 59 80 62 98 80 561 100

Table 3 shows that highest number of larvae
(Cx. tritaeniorhynchus n=98 and Cx. vishnui
n=80) were collected in Yun Thwe followed
by Ye Kyi (Cx. tritaeniorhynchus n=80 and
Cx. vishnui n=62) and lowest was observed
in Kyout Pin Sakan (Cx. tritaeniorhynchus
n=71 and Cx. vishnui n=34). When compared between breeding sources, highest
number of primary and secondary JE vector
mosquito larvae were collected from polluted
water pools (n=204) followed by paddy
fields (n=187) and lowest was collected in
brick kilns (n=7). Culex tritaeniorhynchus
and Cx. vishnui larvae were observed in all
type of water holding places except water
storage containers. An. barbirostris and
An. vagus larvae were collected from ponds,
paddy fields, stream and creeks of the
Irrawaddy River, marshes around irrigation
ditches, hyacinth vegetation and nonpolluted water pools.
Table 4 shows that insecticide susceptibility
status of JE vector Culex tritaeniorhynchus
and secondary vector Cx. vishnui collected
from four villages were found to be susceptible
to WHO recommended insecticides.

Table 4. Insecticide susceptibility status of JE
vector and secondary vector collected
from four villages

Village

Species

No.
of
mosquetoes/
test

Remarks

Kyout Culex tritaeniorPin
hynchus
Sakan Cx. vishnui

25 Cyfluthrin 0.15

Chaung Culex tritaeniorKhawa hynchus
Cx. vishnui

25 Deltamethrin 0.05, SuscePermethrin 0.75
ptible
25 Cyfluthrin 0.15

Ye Kyi Culex tritaeniorhynchus
Cx. vishnui

25 Deltamethrin 0.05, SuscePermethrin 0.75
ptible
25 Cyfluthrin 0.15

Yun
Thwe

25 Deltamethrin 0.05, SuscePermethrin 0.75
ptible

Culex tritaeniorhynchus
Cx. vishnui

7

Tested insecticides (WHO
insecticide
impregnated
papers) %

Deltamethrin 0.05, SuscePermethrin 0.75
ptible

25 Cyfluthrin 0.15

The highest number of Cx. tritaeniorhynchus and Cx. vishnui bite on cattle
(61±3.21 and 95±4.51) bite/cattle/night were
followed by pig (56±4.04 and 45±2.00)
bite/pig/night and lowest was observed
(16±1.15 and 21±1) bite/man/night on
human respectability. According to biting
behavior of both mosquitoes, Cx. tritaeniorhynchus and Cx.vishnui like to bite more on
cattle and pig than human. The biting rates of
Cx. tritaeniorhynchus and Cx. Vishnui were
found to be 3.81 and 4.52 fold higher on
cattle and 3.5 fold and 2.1 fold higher on
pig than on human. Biting rates of both
Cx. tritaeniorhynchus and Cx. vishnui were
observed 2.67 bites/hour and 3.5 bite/hour on
human, 10.17 bite/hour and 15.83 bite/hour
on cattle and 9.33 bite/hour and 7.5 bite/hour
on pig, respectively. Cx. tritaeniorhynchus
and Cx. vishnui were observed as anthrophophilic mosquitoes.
Table 5 shows that morning resting
collection was found to be higher in indoor
resting (103±7.78) than in outdoor resting
density (27±2.12) i.e. 3.82:1 ratio. According
to resting behavior, both Culex mosquitoes
were endophagic and morning resting
behavior revealed that both mosquitoes were
found more endophagic and endophilic than
exophagic and exophilic. Indoor resting
density was observed as 103 mosquitoes/

house or 0.61 mosquito/ man/hour and outdoor resting density was found to be 27
mosquitoes/house or 0.16 mosquito/ man/hour.
Table 5. Indoor and outdoor resting behavior of
Cx. tritaeniorhynchus and Cx. vishnui
Population
in 5 households
(n)
14

14
14

Species

Mean
Mean
MosMosindoor
outdoor
quito
quito
resting
resting
bite/
bite/
mosmosman/
man/
quito/
quito/
hour
hour
house
house
(n)
(n)
(n)
(n)

Cx.
46±3.51 0.27 15±1 0.09
tritaeniorhynchus
Cx. vishnui 57±2.65 0.34 12±1.00 0.07
Total
103±7.78 0.61 27±2.12 0.16
mosquitoes

IEC source materials that
members got JE information

community

Some 83(47.2%) of this community menbers
got JE information from health education
session, 70(39.8%) from school-based health
education and 23(13.1%) from health talk at
RHC/sub-centers.
Of total 204 household members interviewed, 176 members answered all questions
in this study, comprising 62(35.2%) male
and 114(64.8%) female. Concerning their
education level, 87(49.4%) were at primary
school level 52(29.5%) were middle school,
19(10.8%) were high school, 6(3.4%) were
graduates and 12(6.8%) were illiterates. The
primary source of hearing the news of JE
was television 72(40.9%), radio 38(21.6%),
poster 10(5.7%) and health staff 114(64.8%).
For the transmission of JE, the community
members answered that the transmission
occurred from the pigs 102(58%), water
birds 10(5.7%) and cows 10(5.7%), The most
susceptible hosts for the transmission
of JE were under five years old children
(101, 57.4%), 5-15 years old children
(101, 57.4%) and pig farmers (31, 17.6%).
For the transmission of JE, household
members mentioned that it was from the
bite of infected mosquitoes at night time
(90, 51.1%), day time (48, 27.3%), close
contact with pigs (51, 29%). Knowledge
about breeding site of Culex mosquito was
99

high; 61.6% said breeding site was polluted
water pools and some said the clear water.
For the symptoms of JE, 74 members
42% said severe headache 69(39.2%) high
fever 55(31.3%) fits and 43(24.4%) loss of
consciousness.
For the JE prevention, 145(82.4%) members
answered and found different prevention
methods, as 95 members (54%) answered
sleeping in mosquito nets, 68(38.6%)
burning mosquito coil, 43(24.4%) using
insecticide spray and 100(56.8%) vaccination
to human, respectively, were observed. For
the removal of JE vectors, 106 respondents
(60.2%) answered spray or fumigation,
23(13.1%) removal of garbage dump and
89(50.6%) larvicides.
DISCUSSION
Japanese encephalitis virus is transmitted
to humans through bites from infected
mosquitoes of the Culex species (mainly
Cx. tritaeniorhynchus). Humans, once
infected, do not develop sufficient viraemia
to infect feeding mosquitoes.16
In the present study of JE vectors
surveillance in Letpadan Township, Bago
Region, high numbers of pig farms were
available in Kyow Pin Sakan and Ye Kyi
villages and high density of JE vector
Cx. tritaeniorhynchut are available in all
study areas, i.e. 5.88%, 34.31%, 59.00%
and 44.68% in Kyout Pin Sakan, ChaungKhawa, Ye Kyi, and Yun Thwe villages,
respectively. Most Cx. tritaeniorhynchus
mosquitoes were found in morning resting
collection in pig farms and higher bite in
night time when pigs were sleeping.
Culex tritaeniorhynchus larvae were
abundantly collected in polluted water pools
and paddy fields in all selected villages.
Other researchers revealed that main JE
vector Culex tritaeniorhynchus breeds
predominantly in paddy fields and open
sunlit temporary and permanent habitats with
vegetation and they have average flight range
of 1.5 kilo meters.17, 18
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Secondary vectors Cx. vishnui were found in
high density in adult collection. Other
species Cx. quinquefasciatus, Cx. gelidus,
Mansonia species and some Anopheles
species such as An. vagus, An. culicifacies,
An. tesellatus and An. barbirostris were
collected by different collection methods.
The natural hosts of the Japanese encephalitis virus are birds, not humans, and
many people, therefore, believe the virus will
never be completely eliminated.18 In a study
in South Korea, the Japanese encephalitis
virus was presented in Cx. bitaeniorhynchus
mosquitoes.19
Many species of Culex mosquitoes can
transmit JE. For Southern Asia, Eastern
Asia, and Southeastern Asia, the main
vector of JE is Cx. tritaeniorhynchus. For
Northern Australia, the main vector is
Cx. annulirostris. However, various other
secondary vectors may be important.20
Vectors observation study in India revealed
that Culicine mosquitoes, mainly Cx. vishnui
group (Cx. tritaeniorhynchus, Cx. vishnui
and Cx. seudovishnui), are the major vectors
of JE in different parts of India. In Anopheles
group such as An. Barbirostris, An. Paeditaeniatus and An. subpictus isolates and
Mansonia group such as Ma. Annulifera,
Ma. indiana and Ma. uniformis isolates were
found to be JE virus positive.21 Culex vishnui
groups are present in many countries of
South-East Asia,22 and usually found in rural
rice-growing and pig-farming regions of
Asia as well as at the outskirts of cities in
close proximity to human populations.23
Biting rates of both Cx. tritaeniorhynchus
and Cx. vishnui were observed highest on
cattle followed by pig and lowest on human.
Culex tritaeniorhynchus and Cx. vishnui
were observed anthrophophilic mosquitoes.
Other researchers revealed that Cx. vishnui
subgroup is very common and widespread
and are primarily outdoor resting in
vegetation and other shaded places but they
may also rest indoors summer.24 In the
present study, morning resting collection
was higher in indoor than in outdoor
i.e. 3.82:1 ratio which means both mosquitoes
were more endophagic and endophilic than

exophagic and exophilic and mostly rested
under the hanging clothes on the wall, under
the baskets, in opening bags and moist
dark places.
Both Culex mosquitoes are principally cattle
feeders, though pigs and human feeding were
also recorded. Pig farms were very close to
human dwelling and some pig farms were
situated beside, back and under the houses.
It is a high risk to transmit JE infection
to children and adult. Pigs are considered
to be the most important amplifying host,
providing a link to humans through their
nearness to housing.25
A researcher from India revealed that an
87% reduction in mosquito density could
be achieved for a per capita cost using
community education for vector control.26 In
another observation in Assam, India, a sharp
reduction in JE zero-conversion rates in
people and pigs was achieved when
insecticide-treated nets were used in both
people and pigs.27
In the present study, primary JE vector
Cx. tritaeniorhynchus and secondary vector
Cx. vishnui mosquitoes were found to be
susceptible to deltamethrin 0.05, permethrin
0.75% and cyfluthrin 0.15%. It means that
JE vectors can be controlled by LLINs nets.
A population-based case-control study in
China found that use of insecticide treated
nets was associated with significant reduction
in JE cases.28
The knowledge about mosquitoes was found
in high percentage (61.6%) of respondents
who knew about breeding site of Culex
mosquitoes, (i.e. polluted water pools). A
study from India observed that knowledge
about breeding site of mosquito was poor
(36.9%) in their study.29 Although Shrestha
et al.,30 observed higher awareness level
about breeding place (50%), it was agreed
with the present study. But not agreed with
another study from Karnataka that was
observed low level of knowledge about
breeding site of mosquitoes.31
Researcher had physically verified the water
drainage condition of dwelling in the present

study. Most of the houses were in unsatisfactory condition due to polluted water pools
behind the house. These were the potential
breeding site for mosquitoes and they
never removed this polluted water pools
although they knew stagnant water could be
a potential breeding site for mosquitoes.
They prefer to breed in rice fields, and
outbreaks of Japanese encephalitis are
commonly associated with intensive rice
cultivation.32 Service33 mentioned that main
vector of JE breeds in water with luxuriant
vegetation mainly in paddy fields and the
abundance is related to rice cultivation,
shallow ditches and pools.
Japanese encephalitic risk factors were
common across pig farms and farm families
in all four villages but there were differences
in levels of knowledge and practices of
villagers related to JE risk reduction. The
findings of the study showed that there were
relatively good attitude and practices
regarding about JE in local population,
64.8% of respondents heard about JE from
health staff followed by from television.
Earlier studies reported that radio,34 TV,35, 36
and newspapers36 as most important sources
of knowledge. Similar finding (54%) was
reported in Nepal in 2012 at Rupandehi
district.37
A KAP study from Malwa district on
mosquito-borne disease among students
revealed that only 6.5% were aware that JE
is a mosquito-borne disease.35 In the present
study, the community members well knew
that JE transmission occurred by the biting of
mosquitoes and 51.1% of the respondents
mentioned that JE was infected by
mosquitoes bite at night time and
some said as close contact with pigs. The
community members thought that the
transmission of JE was mainly from the pigs
and small number of members said as birds
and cows.
Most of the people answered the most
susceptible host to the transmission of JE
was under five years old children and
5-15 years children. Most of the respondents
could not correctly identify the typical sign
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and symptoms of JE, most members said
as severe headache and high fever and
these results agreed with those of Yadav
and Ahmad.29 For the prevention of JE
transmission in human being, 82.4% of the
participants said as sleeping under the
mosquito nets and some mentioned burning
coil and spraying insecticide although 56.8%
of the members believed JE vaccination to
human was the effective control method.
Most of the members mentioned that
spraying or fumigation with larvicides were
most suitable for removing JE vectors and
some people said removal of garbage dump.
Pandit et al.37 showed that people were using
one or more methods of personal protective
measures against mosquito bite. Most
common was repellent followed by mosquito
net. Our study contradict these findings
because the use of mosquito net was most
common (54%) followed by insecticide
sprays and mosquito coil which are agreed
with the results of JE study in rural areas of
Uttar Pradesh, India.29 In the present study,
Culex mosquito’s larvae were abundantly
present in stagnant water pools and in rice
field water and also knowledge of
respondents about breeding site of Culex
mosquito was high (61.6%). Yadav and
Ahmad 29 revealed that only 36.3% of
households agreed that stagnant water can be
a potential breeding site for mosquitoes.
A similar study from Pondicherry reported
that 70% of households had stagnant wate.38
This type of community favors mosquito
breeding in their areas.39
Risk factor: Pig farms, mosquito breeding
sources as rice fields and water pools are
situated very close to human dwelling
(5-15 meters). In each village, 20 to 50% of
the households have 1-15 pigs in one to two
pig farms and 90% of the pig farms are open
type. Main JE vector breeding sites such as
polluted water creeks, pools, gutters and rice
fields are situated in and beside the villages
and also Culex larvae were abundantly
present. Most of the villagers and their
family members have not used mosquitoes
net when they go to sleep. All he human
Dwelling are situated within the flight range
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of JE vector (1.5 kilometer).
Conclusion
Japanese encephalitis is rising throughout
Asia, because epidemics are typically noticed
only after outbreaks. This study help not
only to improve the awareness of JE in
the community but also to reduce the
transmission risk and to fill the knowledge
gaps of stakeholders and community
members to implement an integrated one
health approach at village level in high risk
endemic regions.
Pigs are main host for JE virus, Cx.
tritaeniorhynchus adult and larvae were
abundantly collected in polluted water pools
and rice fields in all selected villages.
Old and new JE history was available in these
villages. Implementation of a vaccination
program for young children, as well as
modified agricultural practices, pig vaccination, rigorous monitoring, vector control,
and improved living standards can reduce the
number of JE cases. This study provides
further information on risk of JE
transmission in study areas. Environmental
and ecological factors are responsible for
the spread of JE virus. Therefore, the
study recommended that VBDC need to
give LLIN nets and health education to all
family members to prevent JE transmission
in villages.
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Department of Medical Services

Haemoglobin E (HbE) is the most common Hb variant found among
Southeast Asian populations. Myanmar also has high prevalence
of important haemoglobinopathies: HbE - 1 to 28.3% accounting for
1 to 4.9 births per 1000 infants with a major haemoglobinopathy. This
study was conducted to determine the prevalence of HbE among
pregnant women attending 300-bedded Pyin Oo Lwin General Hospital.
This hospital-based cross-sectional descriptive study was done in 2019.
A total 400 apparently healthy pregnant women (17 to 44 years) with the
mean age 27.51 years (SE - 6.14 years) were involved. Four milliliters of
venous blood were collected and haematological parameters were
determined by automated haematology analyzer (Pentra-60) and blood
film examinations were done. Then, hypochromic microcytic anaemia
were assessed for serum ferritin by fully automated immunology
analyzer (Mini Vidas ) and molecular diagnosis of HbE was identified
by using ARMS-PCR reaction. Data entry and analysis was done by
SPSS software 20.0 version. The overall prevalence of anaemia was
39.0% (156/400) in which iron deficiency anaemia (IDA) was occurred
in 70 women (17.5%) and the rest (86, 21.5%) were not iron deficient
anaemia, respectively. The overall percentage of HbE in this study
was found to be 27.6% (43/156) among the HMA pregnant women. The
ratio of IDA: non-IDA cases among the pregnant women were 1: 1.2.
Therefore, this study highlighted that one of the main causes of anaemia
was haemoglobinopathy and remains a common health problem
among pregnant women. For prevention of thalassaemia major in
maternal child health care units in our country, prenatal screening
and family counseling of beta and alpha thalassaemia carriers in
pregnant women is highly recommended.
Keywords: HbE, ARMS-PCR, Pregnant women, Anaemia

INTRODUCTION
Human beta globin (HBB) gene maps in the
short arm of chromosome 11 position 15.5
containing the delta globin gene, the embryonic
epsilon gene, the fetal A-gamma and G-gamma
genes, and a pseudogene. Mutations in HBB
cause genetic disorders such as β-thalassaemia
as well as sickle cell disease, haemoglobin C
(HbC) and haemoglobin E (HbE).1 HbE is
the second most prevalent haemoglobinopathy

after HbS showing the highest prevalence in
Southeast Asia.2 HbE is defined by the
heterozygous condition associated with one,
normal adult haemoglobin (HbA) β gene and
one variant (HbE) β gene. HbE is common in
Southeast Asia. Thailand and Myanmar have
an overall prevalence of around 14-15 percent.3
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The most common combination of betathalassaemia with abnormal Hb or structural
Hb variant with thalassemic properties is
HbE/-thalassaemia which is most prevalent
in Southeast Asia where the carrier frequency
is around 50 percent.4
Haemoglobin E has the clinical phenotype of
a mild form of β-thalassaemia, and is most
frequent in Southeast Asia, particularly
eastern Thailand and Laos. The combination
of HbE with β-thalassaemia spans thalassaemia
phenotypes, from a condition indistinguishable
from thalassaemia major to a mild form of
thalassaemia intermedia5. HbE/ β-thalassaemia
is the commonest severe form of thalassaemia
in Southeast Asia and parts of the Indian
subcontinent. HbE is inefficiently synthesized
and hence, when it is inherited together with
β-thalassaemia, there is a marked deficiency of
β-chain production.6
One of the codon-26 mutation in exon 1, the
βE allele, leads to deficient production of
βE-globin, which contains a GluLys
substitution at amino acid 26. Many patients
with thalassaemia haemoglobin E disease seen
in Myanmar, unlike thalassaemia major, may
survive till adult life and full physical and
sexual development is possible in a significant
number.7 Although not always transfusion
dependent, haemoglobin values are in the
4-9 g/dL range, with an average of 6-7 g/dL.
Although very little is known about the natural
history of this disorder, it is clear that in many
parts of Southeast Asia and India it causes
a very high mortality in early life.6
The prevalence of HbE trait was reported as
1 to 28% among various races of Myanmar.7
Anaemia during pregnancy is a common
problem. The main causes of anaemia are
thalassaemia carrier and iron deficiency
anaemia. The prevalence of anaemia has
changed from the past which may be due to
the decline of iron deficiency anemia from
adequate dietary intake and nutritional
supplements.8
Pregnancy itself is known to be a state of
oxidative stress and may technically bring
about haemolytic crisis episodes. Complications of pregnancy in HbE disease birth
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weight baby, preterm deliveries and include
intrauterine growth restriction, low increased
susceptibility to infections. But, the course in
pregnancy in HbE rait and HbE disease is
relatively benign with no significant adverse
effects on either foetal or maternal prognosis.
There is an improvement of PCR permitting
rapid analysis of any known mutation in
genomic DNA, known as amplification
refractory mutation system (ARMS). ARMS is
a technique allowing the direct analysis of any
locus of interest and thus generally applicable
to any inherited disease provided sufficient
sequence data is available.
An important practical consideration with
this approach (as with other PCR-based
strategies) is that it is unnecessary to prepare
high quality DNA suitable for restriction
enzyme.10 ARMS is suitable for its rapid,
simple, cost-effective, and safe (non-radioactive
method) for detection of most common
β-mutation worldwide. The other technique
includes reverse dot blot, real-time PCR
and oligonucleotide microarray analysis have
been described for the rapid analysis of
thalassemia and hemoglobinopathies; however,
these techniques are more sophisticated and
expensive than current screening tests.11
Therefore, accurate determination of HbE
was important by using effective diagnosis
protocol for the HbE carrier screening in
Myanmar.
The management of HbE trait and disease
includes only folic acid but in HbE/β
thalassaemia, periodic blood transfusions
may be required to maintain the haemoglobin
level. The purpose of this study is to assess
distribution of HbE among these populations
in which it highlights the increasing prevalence
of HbE variants in upper Myanmar. Moreover,
this study may be useful for early diagnosis
and important to avoid unnecessary prescription of iron salts and then, the results of
this study may provide the data for further
research. It can reduce the therapeutic
problem with ferrous sulphate tablet and
syrup for the anaemia patients. This study
can detect the prevalence of heterozygous
beta thalassaemia in pregnant mothers, and
will get update information on the prevalence

of heterozygous beta thalassaemia in this
community for our country.

Table 1. Prevalence of anaemia among pregnant
women (400 women)
Anaemic women (Hb below
11.0 g/dl-WHO)

MATERIALS AND METHODS
Variables

This hospital-based cross-sectional descriptive
study was done at Pathology Research
Division, Department of Medical Research
(Pyin Oo Lwin Branch) and 300-bedded
Pyin Oo Lwin General Hospital. A total
of 400 pregnant women who were attending
at first visit to ante-natal clinics had given
the written informed consent were recruited
by using systematic sampling procedure
from January to December 2019. Then, 2 ml
of venous blood in EDTA tube and 2 ml
of blood in plain tube were collected. Firstly,
haematological parameters were determined by
automated haematology analyzer (Pentra-60)
and blood film examinations were done.
Then, hypochromic microcytic anaemia were
assessed for serum ferritin by fully automated
immunology analyzer (Mini Vidas) and
molecular diagnosis of HbE was conducted
by using ARMS-PCR reaction.

Percent

Mean

Std.
deviation

First trimester (n=22)

5.5

11.6

0.9

Second trimester (n=223)

55.8

10.8

1.2

Third trimester (n=155)

38.7

11.2

1.2

(305, 76.3%), Shan (26, 6.5%), Indian
(43, 10.8%) and others (26, 6.5%). In this
study, 305 samples were Bamar and 95 were
other races such as Kachin, Chin and Kayin.
Bamar dominated the study populations
followed by Indian. The number of pregnant
women who attended the antenatal clinic
during the first, second and third trimester
were 22 cases (5.5%), 223 cases (55.80%) and
155 cases (38.80%), respectively (Table 1).
Regarding the gravida, there were 195(48.8%)
primigravida women, 196(49.0%) gravida
two to four women and 9(2.3%) gravida five
and above women, respectively.

The CD 26 (G-A) of oligonucleotide specific
primer was used. DNA amplification was
carried out using dNTPs, 10X buffers (Gold),
and enzyme Gold Taq polymerase in a total
volume of 20 µl. PCR mix 19 ul and 1 ug of
DNA were used. The PCR consists of 25-35
cycle of; denaturation at 95•C for 1 minute,
annealing at 60•C for 30 seconds, extension
at 72•C for 2 minutes and final extension step
at 72•C for 10 minutes. Data entry and analysis
was done by SPSS software 20.0 version.

Table 2. Comparison of haematological parameters
and serum erritin level among pregnant
women

Ethical consideration

Mean corpuscular 22.2±2.7
haemoglobin (pg)

The approval was obtained from the
Institutional Research Board of the
Department of Medical Research before the
study was conducted.

Mean corpuscula
haemoglobin

RESULTS
The range of age distribution among participants was from 17 to 44 years and the mean
age was 27.51 years (SE - 6.14 years). Background subjects’ characteristics revealed
that total 400 pregnant women were Bamar

Pregnant women (Mean ± SD)
Variables

Iron
deficiency
anaemia
(n= 70)

Haemoglobin (g/dl)

9.7±1.0

RBC count (109/L) 4.37±0.45
Mean corpuscular
volume (fl)

72 ±8

31±0.9

HbE
(n=86)

Normal
(n=244)

10.1±0.7

11.7±0.6

4.46±0.49

4.55±1.93

73±6

82± 6

22.9±2.3

26.2±2.6

30.9±1.2

32±1.7

Concentration (%) 8.73±4.13 43.74±42.21 28.95±44.35
Serum ferritin level
(ng/ml)

9.7±2.5

9.7±3.1

9.6±2.9

WBC (109/L) platelet (109/L)

274±73

312±83

249±69

The prevalence of the anaemia among
pregnant women in this study were 156
women (39.0%) in which iron deficiency
anaemia (IDA) was 70 women (17.5%) and
the rest (86 women, 21.5%) were not iron
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deficient anaemia, respectively. Among
the 156 anaemic pregnant women, 11 had
normochromic normocytic and 145 had
hypochromic microcytic anaemia. Seventy
out of 145 hypochromic microcytic anaemic
women were iron deficiency anaemia.
After that, these 86 women were determined
for heterozygous beta thalassemia including
haemoglobin E and found out 43 women
(10.8%) with presence of HbE by ARMSPCR reaction. The mean haemoglobin level
and absolute red cell values as well as serum
ferritin levels of pregnant women were
described in Table 2.

1

2

3

Lane 1
Lane 2, 3, 5, 6, 7
Lane 4
Lane 8

4

5

6

7

8

= 100 bp DNA ladder
= Positive samples (310bp)
= negative sample
= negative control

Fig. 1. Molecular identification of haemoglobin E by ARMS-PCR using 1 µl DNA
and 1.5% agarose gel electrophoresis

The prevalence rate of anaemia among the
second trimester group was significantly
higher than the other groups (p value <0.05).
Regarding the gravida, 58/156 (37.2%) primigravida women had anaemia and for the
other group (gravida two and above) 55/156
(35.2%) had anaemia (p value >0.05). Among
the 156 cases of hypochromic microcytic
anaemic pregnant women, the overall
percentage of HbE in this study was found to
be 27.6% (43/156) among the HMA pregnant
women by ARMS-PCR reaction (Fig.1).
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DISCUSSION
In this study, the ratio of iron deficiency
anaemia (IDA) and non-IDA cases among
the pregnant women were 1: 1.2. It may be
concluded that IDA is still the leading cause
of nutritional deficiency anaemia and HbE is
one of the main causes of anaemia and
remains a common health problem among
pregnant women and also haemoglobinopathy remains now a global problem.
Among the 156 cases of hypochromic microcytic anaemic pregnant women, 5 different
races were identified. From this study,
Bamar ethinic pregnant women with HMA
cases were mostly detected. Among the
HMA non-IDA pregnant women (86 cases),
there were 80.2% (69/86) of Bamar, 4.6% of
Indian, and 7.0% of Shan. So, HMA nonIDA cases were also more commonly
detected in Bamar ethnic of this study.
Among the 86 non-IDA cases, those with
first trimester were 4.6% (4/86), those in
second trimester were 66.3% (57/86) and
those in third trimester were 29.1% (25/86).
So, most of them took AN care at second
trimester of gestation.
In this study, the pregnant women in gravida
(G-1) were 50.0% (43/86) and those with
gravida 2 to 4 were 38 cases (44.2%) and
multigravida (G5 and above) was 5 cases
(5.8%) among the non-IDA (86) cases.
Number of gravidity is also one of the
important factors for both pregnant woman
and her baby. Gravidity is also important
because some have no child due to missed or
repeated abortion or still-birth in their past
medical history. This might be due to their
underlying disease or hemoglobinopathy or
thalassaemia. The pregnant women took iron
supplementation from antenatal care clinics.
Sometimes unnecessary iron medication was
taken in unknown causes of hypochromic
microcytic anaemia patients as they did
not know about their underlying causes
of HMA. In those cases, this was very
important because of getting iron overload
and hemosiderosis if she has normal or
increased ferritin levels.

In this study, the degrees of anaemia in
non-IDA were assessed as mild, moderate
and severe anaemia according to WHO
classification (WHO 2001). Mild anaemia
was seen in 80 cases (93%) and moderate
anaemia 3 cases 3.5% and severe anaemia of
3.5% were detected in non-IDA cases. So,
there were not so many severe anaemia cases
in non-IDA pregnant women. Hematological
parameters of total RBC count, MCV, MCH
and MCHC were assessed in non-IDA
(86) cases. There were 64.0% of cases with
MCV level of 70-80 fl, RBC population
of ≥4×106/L in 87.2%, MCH levels <25 pg
in 89.5% (77/86), and MCHC levels of
30-33 g/dl in 88.4% of non-IDA pregnant
women. So, the hematological parameters in
non-IDA cases were not markedly reduced
except MCV levels.
Among the 43 cases of HbE disorders, mild
anaemia 42 cases (97.7%), and moderate
anaemia 1 case (2.3%) and no severe anaemia
were detected. There were 65.1% of cases
with MCV level of 70-80 fl, RBC population
of ≥4×106/L in 86%, MCH levels <25 pg in
86% (37/43), and MCHC levels of 30-33 g/dl
in 95.3%. So, the hematological parameters
were not markedly reduced except MCV
levels and total RBC population is normal or
high in HbE cases.
The RBC count is also useful as a diagnostic
tool because the thalassaemia produces a
microcytic anaemia with an associated
increase in the RBC population. Sanchaisuriya et al described that the primary
screening method for all forms of
thalassemia relied on hematologic index
cutoffs, which involved an accurate blood
count using an electronic cell counter
like hematology autoanalyzer. Individuals
with mean corpuscular volume (MCV)
values less than 80 fL and mean corpuscular
hemoglobin (MCH) values less than 27 pg
should be examined further to confirm or
exclude the diagnosis for α-thalassemia and
β-thalassemia.12
The distribution of HbE extends from Eastern
India through Southeast Asia and has its
highest incidence in Thailand, Laos, and

Cambodia. The highest frequency of the
HbE allele was reported in eastern Thailand
near the Vietnamese border - an area termed
the ‘‘Hemoglobin E Triangle’’- where the
carrier rate is as high as 25% to 30%. The
HbE variant also is seen sporadically in parts
of China and the Indonesian islands.14
Haemoglobin E in Myanmar was first
reported in 195613 and the prevalence of
haemoglobin E trait was reported as
1% to 28% among the various races of
Myanmar.15, 16, 17 The overall percentage of
HbE in this study was found to be 27.6%
(43/156) among the HMA pregnant women.
In Myanmar 2000, peripheral bloods of
132 children who had been clinically
diagnosed as thalassemia major and were
taking frequent and regular blood transfusion
at the daycare room, Yangon Children’s
Hospital, Myanmar. Eighty-four out of
132 samples (63.6%) showed large peak in
DEAE-HPLC and thick clear band in IEF
representing the presence of HbE.18
A cross-sectional study was conducted
on 239 schoolage children from Thanlyin
and Insein Townships, Yangon Region,
Myanmar in 2017. The prevalence of anemia
was 46.4% among them and out of 85 children
with hypochromic microcytic anaemia
revealed that only 3 children (3.5%) had iron
deficiency, HbE trait 31(36.5%) and also
HbE disease only 3 (3.5%) by cellulose acetate
hemoglobin (Hb) electrophoresis.19 So, there
should be awareness on the consequences of
anemia during pregnancy and nutritional
counseling on consumption of iron-rich
foods and iron/foliate supplementation are
highly recommended. For prevention of
thalassaemia major in maternal child health
care units in our country, prenatal screening
and family counseling of beta and alpha
thalassaemia carriers in pregnant women is
important.
Recommendations
- To get early detection, effective screening
and easily available screening tests like
blood for complete picture are needed.
- Blood for complete picture should be done
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in all pregnant women during taking
antenatal care so that HMA cases can be
detected at first.
- After giving iron supplementation in those
HMA cases, then PBF examination and
blood for CP should be rechecked again.
If there is no improved in red cells
parameters, thalassaemia is more likely
especially in thalassaemia ethnic areas.
- The thalassaemia screening tests should be
added as compulsory testing in AN care
so that if someone has suspected for
thalassaemia, her partner should also be
investigated to detect for carrier status. By
doing the genetic counseling and testing in
couples, the occurance of disease frequencies
for either alpha or beta thalassaemia can be
well prevented.
- It is especially in young reproductive aged
group. So important to get early genetic
diagnosis, they will know about theirs
carrier status.
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Psychological Impact of Disaster among Flood and Landslide Victims
in Mon State, Myanmar
Win Kyaw Thu*, Kaung San Kyaw, Soe Lin Naing & Win Le Mon
Myanmar Mental Health Society
Torrential monsoon rain hit Mon State in southern Myanmar with severe
flooding and a catastrophic landslide in the 2 nd week of August 2019.
The landslide smashed into a cluster of houses in Ye Pyar Gone village,
Paung Township which destroyed 27 houses and killed 72 people.
Mental health and psychosocial support (MHPSS) was delivered to
disaster-affected victims and a mental health survey was conducted to
assess the psychological consequences of disasters. The survey was
a cross-sectional observational study and used Screening Questionnaire
for Disaster Mental Health (SQD) to assess depression (SQD-D) and
post-traumatic stress disorder - PTSD (SQD-P). The survey involved
109 participants and it lasted three weeks. Data extraction and analysis
were done by using the Excel Spread Sheet and IBM SPSS 25 software.
Socio-demographic variables and SQD scores were categorized and their
proportions and means were compared by Chi-squared test. Regression
analysis was used to test the association between continuous variables
like age and scores. Severe depressive symptoms were found in 41.7%
(95% CI=27.7-55.6%) of the landslide and 4.9% (95% CI=0-10.3%) of
flood victims. Possible PTSD was found in 45.8% (95% CI=31.759.9%) of the landslide and 1.6% (95% CI=0-4.7%) of flood victims.
The presence of severe depressive and PTSD symptoms was strongly
associated with: being landslide victims (p<0.001), loss of close relatives
(p<0.001) and having prior physical illnesses (p<0.001). Joblessness was
also associated with more depressive symptoms (p=0.014). Increasing
age was associated with higher SQD-D scores (p=0.018) and having
more life-lost was associated with significantly higher SQD-D and
SQD-P scores (p<0.001). After exposure to a disaster, people tend to
develop PTSD and/or depression when they are associated with loss of
lives, having prior physical diseases, joblessness and older age. Disaster
relief workers should pay more attention and provide extra support to
people with the aforementioned risk factors which should also be
considered for future disaster relief planning.
Keywords: Disaster, Post-traumatic stress disorder, Depression

INTRODUCTION
On a daily basis, at least one disaster
happens at some corner of the world causing
displacement of people, loss of lives,
destroying properties and posing a social and
economic burden on society.1 Although the
incidence of disasters remains stable, there is
an obvious rise in human impacts caused by
them, which scientists have described as a
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result of global climate change. Those
damages caused by disasters are compounded by the growing population density
where more people are living in disasterprone areas.2 Myanmar is not exempt from
this global phenomenon and it appears that
____________________________________________
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disasters and subsequent damages have
occurred with an increasing tendency in
recent years. Department of Disaster
Management (2019)3 reported that disasters
of all kinds resulted in death tolls of 218
people from 658 incidents in 2015, which
projected to 518 people from 1,632 events in
2016, and climbed again to 554 people in
2017 from 2,511 incidents. During the 19802011 period, the majority of disasters in
Myanmar were caused by floods (50%),
followed by storms (23%), earthquakes
(15%), and mass movement of people
(12%).4 According to the Global Climate
Risk Index (2019), Myanmar sits on the third
place behind Puerto Rico and Honduras in
the list of the most disaster-affected countries
in the 20 years (1998-2017).5 The reason
behind this is the result of devastating
Cyclone Nargis in 2008, which claimed
140000 lives and destroyed properties of
approximately 2.4 million people.
The majority of floods in Myanmar are
caused by storms and heavy rainfalls during
the rainy season that starts in June and ends
in October. As the geographical structure of
Myanmar is arranged in that the central plain
region is bounded by western mountainous
and eastern highland areas, rainfall in those
mountains and highlands means the central
plain and coastal regions are liable for
flooding. While cyclones, storms and heavy
rainfalls threaten coastal and riverside areas,
landslides often occur in mountainous and
hilly regions attributable to heavy rain, earthquakes, man-made excavations, and mining.
Some notable landslides associated with life
lost in the past two decades were Mogok
landslide in 2008 (11 people died), Maungtaw landslide in 2010 (46 people died),
landslide in Hpakant jade mine in 2015 that
killed 116 people and missing 100, and
recent landslide in Hpakant jade mine (2019)
where at least 19 people were killed.6-8
Immediately following a disaster, most of the
affected population suffer psychological
distress of varying degree and duration. For
the majority of that population, the distress is
transient (i.e., only days to weeks) as many
can cope well with their distress, show

resiliency and rapidly regain normal levels of
functioning. For some others, they develop
trauma-related psychopathology including
post-traumatic stress disorder, depression,
anxiety disorders, substance abuse, somatization and complicated bereavement disorder
in people who have lost loved ones.9, 10 There
are some agreed risk factors for the
development of psychopathology in victims
of disaster during the post-disaster period.
These factors can be grouped as 1) predisaster factors such as female gender,
adversity during childhood, past traumatic
experiences, presence of physical or mental
illness, low socio-economic status, and
people in minority ethnic or religious
group; 2) peri-disaster factors that involve
frequency and severity of the disaster,
perceived life threat, personal injury,
interpersonal violence, and peri-traumatic
dissociation; and 3) post-disaster factors
including the successive exposure to
reminders of the traumatic event, the
presence of ongoing life stressors, and low
social support.10-13
Disasters in Mon State, 2019
Torrential monsoon rain resulted in floods
and landslides in many areas of Myanmar,
starting from the last week of July 2019.
Among those affected areas, Mon State in
southern Myanmar was hit worst by severe
flooding and a catastrophic landslide.
Flooding, although it is a habitual occurrence
in the Mon State, became more severe and
widespread this time than those of
earlier years. Flooding affected severely in
Mawlamyaing, Kyaik Mayaw, Ye and Bee
Linn Townships, damaging properties and
displacing thousands of people, during the
second week of August. On August 9, the
tragic landslide hit Ye Pyar Gone village, a
Muslim community in Paung Township,
where thick mud from the nearby Malatt
Mountain smashed into a cluster of houses
and destroyed 27 houses, buried people alive
that savaged 72 lives.
The mental health survey
To deliver mental health and psychosocial
support (MHPSS) to disaster-affected popu113

lation, an emergency mental health team was
sent along with other emergency response
teams. The MHPSS team conducted a mental
health survey to assess the psychological
consequences of disasters.
MATERIALS AND METHODS
The survey was a cross-sectional, descriptive
and analytical study and used the English
version of the Screening Questionnaire
for Disaster Mental Health (SQD).14 It was
conducted to flood victims at three emergency
camps in Kyaik Mayaw Township and
survivors of the landslide in their relatives’
places at Ye Pyar Gone village and it lasted
three weeks (from August 20 to September
10, i.e., within one month after disasters).
SQD was developed by Fujii, et al. for the
screening of the two most common mental
health conditions in the disaster-affected
population namely depression and posttraumatic stress disorder (PTSD).14
It is a highly reliable and valid instrument,
can be easily administered by a non-mental
health professional and takes less than five
minutes to complete it so that it has been
adopted and used by researchers and field
workers elsewhere. The SQD is composed of
two sets of questions, one for depression
(SQD-D) and the other for PTSD (SQD-P).
The SQD involves a total of 12 questions,
and answers are dichotomous (either yes or
no). In the questionnaires, 9 items screen for
PTSD (SQD-P; scores range 0-9) and 6 items
for depression (SQD-D; scores range 0-6)
where 3 items share features of both PTSD
and depression namely diminished interest,
insomnia, and psychomotor agitation. SQD-P
scores are categorized into three levels:
slightly affected (0-3), moderately affected
(4-5) and severely affected (possible PTSD)
(6-9) while SQD-D scores have only two
categories: less likely to be depressed (0-4)
and more likely to be depressed (5-6).
Data collection and analysis
Clinical interviews and the survey were done
by psychiatrists from the MHPSS team to
those who were willing to participate and
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those who needed help. Before administering
SQD, the nature and purpose of the survey
were explained and informed consent was
obtained. First, background demographic
variables were recorded, that followed
clinical interviews and finally, SQD was
administered. People with significant psychological distress and clinically diagnosable
mental health conditions were managed
accordingly.
Data extraction and analysis were done by
using Excel Spread Sheet (Microsoft Excel
2013) and IBM SPSS version 25 for
Windows software, respectively. Sociodemographic variables and SQD scores were
first categorized and their means were
compared by using the chi-squared test.
Regression analysis was used to test the
association between continuous variables
like age and scores.
RESULTS
The survey conducted involved 109 participants of which 61 were flood- and 48 were
landslide victims (Table 1). The mean age
was 37.53 (SD=17.13; minimum 7 and
maximum 80) and 83% of participants
belonged to 10 to 60 aged groups (Table 1
and 2). Some 68% of the study group (N=74)
were female and 32% (N=35) were male,
with a male to female ratio of 1:2.1.
Regarding the educational level, 83% of the
study group (N=91) had a primary or lower
level and only 2 respondents were graduated.
Thirty-one participants (28%) had lost one or
more of their close relatives during disasters
of which almost all (except one flood victim
who had lost one son during flooding and
one grandson before it) were landslide
victims. No pre-disaster mental health condition was reported in the survey group but 12
persons (11%) informed that they had one or
more physical illnesses before the disaster.
The survey results informed that the mean
score of SQD-P was 3.06 (SD=2.712;
range =0-9); mean SQD-D score was 2.39
(SD=1.981; range=0- 6) and SQD-total score
was 4.40 (SD=3.616, range=0-11) (Table 2).

Table 1. Demography of the study population and associations between demographic and SQD categories
(chi-squared test)
Total
Variables

N=109
(%)

Age group distribution (year)
<10
6(5.5)
10-19
11(10.1)
20-29
21(19.3)
30-39
25(22.9)
40-49
18(16.5)
50-59
16(14.7)
60-69
6(5.5)
70
6(5.5)
Sex
Male
35(32.1)
Female
74(67.9)
Educational level
Read & write
45(41.3)
Primary school
46(42.2)
Middle school
9(8.3)
High school
7(6.4)
Graduate
2(1.8)
Types of victims
Landslide
48(44.0)
Flood
61(56.0)
Presence of life lost
Absent
78(71.6)
Present
31(28.4)
Occupational status
Absent
34(31.2)
Present
75(68.8)
History of mental illness
Absent
109(100.0)
Present
0(0)
Presence of physical illness
Absent
97(89.0)
Present
12(11.0)
Marital status
Single
28(25.7)
Married
76(69.7)
Widow/widower
5(4.6)

Less likely
to be
depressed
N=86

SQD-D (Depression)
More likely
Slightly
to be
paffected
depressed
value
N=63
N=23

SQD-P (PTSD)
pvalue

Moderately
affected
N=23

Severely
affected
N=23

1
2
6
3
3
5
1
2

1
4
2
8
2
4
1
1

0.766

5
8
18
21
17
10
3
4

1
3
3
4
1
6
3
2

0.186

4
5
13
14
13
7
4
3

28
58

7
16

0.846

24
39

5
18

6
17

0.279

33
36
8
7
2

12
10
1
0
0

0.434

29
21
6
5
2

8
13
1
1
0

8
12
2
1
0

0.625

28
58

20
3

0.000

14
49

12
11

22
1

0.000

72
14

6
17

0.000

57
6

14
9

7
16

0.000

22
64

12
11

0.014

16
47

7
16

11
12

0.138

-

-

-

-

-

-

-

84
2

13
10

0.000

63
0

20
3

14
9

0.000

23
60
3

5
16
2

0.535

17
42
4

4
18
1

7
16
0

0.615

SQD-D=Screening Questionnaire for Disaster Mental Health (Depression), SQD-P=Screening
Questionnaire for Disaster Mental Health (Post-traumatic Stress Disorder)
Table 2. Mean age, number of life lost and SQD
scores
Mean(SD)

Minimum

Maximum

Age distribution 37.53(17.128)

7

80

No. of life lost

1.15(2.921)

0

14

SQD-P

3.06(2.712)

0

9

SQD-D

2.39(1.981)

0

6

SQD-Total

4.40(3.616)

0

11

SQD-P=Screening Questionnaire for Disaster Mental
Health (Post-traumatic Stress Disorder), SQD-D=Screening Questionnaire for Disaster Mental Health (Depression)

Some 41.7% (95% CI=27.7-55.6%) of
landslide and 4.9% (95% CI=0-10.3%) of

flood victims were found more depressed
compared to other participants in the respective
groups (Table 3). Possible PTSD was found in
45.8% (95% CI=31.7-59.9%) of landslide
victims whereas it was found in just
1.6% (95% CI=0-4.7%) of flood victims.
While performing the chi-squared test, it was
found that landslide victims, people who
experienced life lost and people with preexisting physical illness were found more
depressed (p<0.001 for all three groups), and
they also had higher possibility for PTSD
than other people in the study group
(p<0.001 for all three groups) (Table 1).
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Number of life lost

Number of life lost

Fig. 1. Regression analysis of age and number of life lost vs SQD-D and SQD-P scores
Table 3. The pevalence of depressive and PTSD
symptoms among landslide and flood
victims
SQD
SQD-D (Depression)
Less likely to be
depressed
More likely to be
depressed
Total
SQD-P (PTSD)
Slightly affected
Moderately affected
Severely affected
Total

Landslide
%
(95% CI)

N

N

Flood
%
(95% CI)

58.3
58
95.1
(44.3-72.2)
(89.6-100)
20
41.7
3
4.9
(27.7-55.6)
(0-10.3)
48
100.0
61
100.0

DISCUSSION

28

14

29.2
(16.3-42.0)
12
25.0
(12.7-37.2)
22
45.8
(31.7-59.9)
48
100.0

49

80.3
(70.3-90.2)
11
18.0
(8.3-27.6)
1
1.6
(0-4.7)
61
100.0

SQD-D=Screening Questionnaire for Disaster Mental
Health (Depression), SQD-P=Screening Questionnaire
for Disaster Mental Health (Post-traumatic Stress Disorder)

Also, jobless people were found to have more
depressive symptoms than their counterparts
(p=0.014). In the linear regression analysis,
increasing age was associated higher depression (SQD-D) scores (p=0.018), and
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increasing number of life lost was associated
with higher depression (p<0.001), PTSD
(p<0.001) and total SQD scores (p=0.001)
(Figure 1).

The present study assessed depressive and
PTSD symptoms in 109 people who were
victims of floods (N=61) and landslide
(N=48). It was found that 41.7% of landslide
and 4.9% of flood victims were more
depressed while possible PTSD was found in
45.8% of landslide and 1.6% of flood
victims. The prevalence of PTSD following
disaster varies broadly across studies and
depends on several factors such as types of
disaster, degree of exposure (e.g., frequency
and severity, duration of and proximity to
disaster), extents of life lost and damages,
timing of the study and measurement used
in the study, etc.15, 16 It is also described
elsewhere that victims exposed to man-made
intentional disasters (eg., rape, communal

violence, terrorist attacks) have a higher
prevalence of PTSD than those exposed to
a natural disaster.9-12, 15-17
For example, in the systemic review that
investigates the PTSD prevalence and
trajectories, Santiago, et al.15 mention that
the mean prevalence of PTSD is 28.8% at
one month and 17% at 12 months after
exposure to disasters. The same systematic
review reports that 37.1% of victims exposed
to man-made intentional trauma developed
PTSD. In the review of the psychological
impact of disasters in children, Kar16 cited
that in the adolescent refugee population who
had experienced communal violence and
atrocity of war, 30 to 70% of them were
found suffering from PTSD.
The present study found out some risk
factors for depression and PTSD in disasteraffected people namely the presence of
life lost, having a prior physical illness,
joblessness and old age, and our findings
agreed with and replicated the abovementioned risk factors. Landslide victims
showed more depressive and PTSD
symptoms than flood victims. It seems that
the unexpected occurrence of the landslide,
associated high death toll (72 out of 150
people lived in that place died), extensive
damage of properties, minor ethnic status
and uncertainty about the future (e.g.,
displacement) might contribute to higher
depressive and PTSD symptoms in those
affected victims. For flood victims, it is
apparent that the greater number of people in
this group could predict the possibility of
floods and got some time to prepare and flee
away from flooding. Virtually they have
little or no life lost (only one person died
of drowning) and fewer properties were
destroyed compared to landslide victims
which might be contributing factors for
lesser psychopathology in this group.
Limitations
There are some limitations noted in the
present study. First, the sample size is too
small to be generalized for the whole
affected population. Even though there were

several hundreds of people temporarily lived
in emergency camps, data could be collected
only from 109 victims as people were going
elsewhere; many were busy with disaster
relief efforts; some others were brought away
by their relatives and short-lived nature of
flood-camps. Second, the use of the English
version of the SQD may be another
limitation. Although SQD has been adapted
and used in studies of post-disaster
psychopathology in different populations
with diverse cultural backgrounds, the
reliability, validity, and adaptability to
Myanmar population have not been properly
tested. The third limitation could be the
timing of the study. Since the present study
was performed within one month of the
disaster, we could not confidently say that
the prevalence of possible PTSD will be the
same if the survey was conducted after one
month or later of the disaster. For the
diagnosis of PTSD, according to DSM 5, the
duration of symptoms needs to be present for
more than one month.12 If the duration of
symptoms is less than one month, it is
diagnosable as acute stress disorder (ASD)
although a substantial portion of people
suffering from the latter condition will
progress into PTSD e.g. a systematic review
states 77.8% of people with ASD developed
into PTSD in later assessment.17
Recommendation
Pre-disaster preparations should be strengthened or instituted to reduce the frequency
and impact of disasters. For instance,
national and regional level disaster response
committee should be organized and
intersectoral collaboration should be
facilitated. The central and local governments should amend rules and regulations to
curb real estate development in disasterprone areas; should control building quality
to withstand disasters; and need to restrict
unlawful and irresponsible mining and
excavation, etc. Cyclone or emergency
shelters should be built in those areas where
cyclones and flooding occur frequently.10
Plan for mandatory evacuation during
disasters should be made and it is also
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needed to raise public awareness and
readiness for disasters that should be tested
with scheduled and unscheduled drills.
Disaster relief workers, health care personnel
and volunteers should be provided with
training for procedures of emergency relief
efforts and they should be made accustomed
to mental health and psychosocial
support (MHPSS) including psychological
first aid.9, 10, 13, 18
During peridisaster and post-disaster periods,
to prevent and lessen the psychological
consequences of disasters, victims should be
first met with their basic needs (food,
shelters, health care and security) and then
psychosocial support should be delivered as
early as possible for those who need it and
for people with risk factors for developing
psycho-pathology.
Conclusion
After exposure to a disaster, people tend to
develop PTSD and/or depression when they
are associated with loss of lives, having prior
physical diseases, joblessness and older age.
As for the pre-disaster preparedness to lessen
the psychological consequences of disasters,
disaster relief workers should be informed
about the mental health and psychosocial
issues related to disaster and they should be
provided with training regarding basic
psychosocial support techniques. Future
disaster relief planning should account for
vulnerable groups of victims who have a
high risk for developing post-disaster
psychopathology and also, disaster relief
workers should pay more attention and
provide extra support to people with the
aforementioned risk factors.
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Aedes Mosquitoes in Upper Myanmar
Mya Nilar Chaw Su1*, Yi Yi Mya1, Myint Myint Aye1,
Nwe Nwe Kyaw1 & Aung Kyaw Kyaw2
1

Medical Entomology Research Division
2
Virology Research Division
Department of Medical Research (Pyin Oo Lwin Branch)
The endosymbiotic bacteria in the genus Wolbachia have been focused
as a potential candidate to control medically important vector
mosquitoes. Before the application of Wolbachia-based vector control
strategies, it is crucial to understand Wolbachia-mosquito interaction.
This study aimed to determine the infection status of Wolbachia in Aedes
aegypti and Aedes albopictus from different geographical regions and it
was conducted during 2018-2019. Mosquitoes were collected by using
standard Ovi-traps collection method in four different townships
(Mandalay, Pyin Oo Lwin, Monywa and Lashio), Upper Myanmar.
Collected mosquitoes were morphologically identified to select
Ae. aegypti and Ae. albopictus. A total of 320 mosquitoes were screened
for the presence of Wolbachia by using polymerase chain reaction (PCR)
method. Among them, male and female were distributed equally in both
species. Result revealed that 67.5% (108/160) of Ae. albopictus were
observed as positive Wolbachia infection. However, no infection was
detected in dengue primary vector Aedes aegypti. Wolbachia infection
of super groups A, B and super infection of A+B was found in
Ae. albopictus. Wolbachia Group B infection is higher than Group A
infection in the study populations. Wolbachia infection was found in
every parts of study areas. However, further study is still required to
explore the role of bacterial-infected mosquitoes for vector-borne
disease control activities.
Keywords: Dengue, Aedes, Wolbachia, Myanmar

INTRODUCTION
Arboviruses transmitted by mosquitoes are
a major cause of human diseases worldwide.
There are many different arboviruses, in
which dengue virus, West Nile virus, yellow
fever virus, Japanese encephalitis virus and
Zika virus are medically important viruses.1
In particular, dengue is currently the most
important life threatening arthropod-borne
viral disease of humans and primarily
transmitted by female Aedes aegypti and
Aedes albopictus. Although dengue vaccine
is available in some countries, there is
a limitation in effectiveness on all serotypes
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of dengue virus.2 Thus, dengue disease
prevention and control is still relying
on vector control measures. Four different
groups of insecticides have been applied;
organochlorine, organophosphates, carbamate and pyrethoids for vector control
globally.3 Wide and indiscriminate use
of insecticides has been created insecticide
resistance problem worldwide. DDT and
pyrethoids (deltamethrin and permethrin)
resistance in some dengue and malaria
____________________________________________
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vectors were reported in Myanmar.4, 5
The alternatives of new mosquito control
strategies are either suppression or replacement of mosquitoes that are unable to
transmit viral diseases. Among alternative
strategies, Wolbachia approach is very
promising method, safe to human, cost
effective and ecofriendly.6 Wolbachia are
maternally inherited endosymbiotic bacteria
recognized to infect a broad range (25-75%)
of arthropod species and some filarial
nematodes.7 Previous study in India showed
20% of five species of Aedes genus, 50%
of eight species of Culex, 100% of two
species of Armigeres and 100% of one
species of Toxorhynchites were infected by
Wolbachia, whereas genera Anopheles and
Lutiza were not positive for Wolbachia
infection.8 In Malaysia, the prevalence of
Wolbachia infection status of field collected
Ae. albopictus was estimated to be 98.6%.9
Wolbachia strain can induce various
phenotypic effects in insects including
parthenogenesis, feminization, male killing
and cytoplasmic incompatibility. Critically,
the bacterium also blocks the transmission
of many important human pathogens in
mosquitoes, including plasmodium, dengue
and chikungunya, giving it great utility as
a control agent.10
The diversity of Wolbachia infection in
mosquito genera has been well investigated
to certain parts of south-east Asia, Europe
and Africa.8 However, the presence of
Wolbachia in natural populations of
mosquitoes has never been studied in
Myanmar. Thus, here the prevalence of
Wolbachia infections among natural populations of dengue vectors mosquito in
Myanmar was discussed and presented as
a first time in Myanmar.
MATERIALS AND METHODS
Mosquito collection, rearing and identification
Aedes mosquito larvae were collected by
using ovi-traps in four different townships

under three States and Regions, namely
Mandalay and Pyin Oo Lwin (Mandalay
Region), Monywa (Sagaing Region) and
Lashio (Northern Shan State). For collection
of natural population of Aedes mosquitoes,
ovi-trap was used in the present study. As an
ovi-trap, 200 ml water was filled in black
colored (300 ml capacity) plastic and 12 cm
length x 2 cm width bamboo stick was half
submerged in the water to act as ovi-position
site for mosquito. In each collection site,
30 ovi-traps were used and ovi-traps were
installed at least 100 meters apart from each
other to minimize the probability of progeny
from same mother. One week later, ovi-traps
were brought back to the insectary and Aedes
larvae were collected from each ovi-trap.
Collected mosquito larvae were reared in
the insectary with control temperature and
humidity (25±2ºC and 75±5%, respectively).
Fish powder was provided to immature
stages and 10% sugar solution was provided
to adult mosquitoes. Newly emerged
adult mosquitoes were identified morphologically.11 After identification, one to three
days old newly emerged adult mosquitoes
were individually stored at -20ºC for
further study.
DNA extraction
From each study site 20 samples were
randomly selected and male and female were
equally involved for DNA extraction. The
mosquito was individually homogenized and
Chelex DNA extraction was performed.12
Extracted DNA samples were stored at
-20ºC for the next step polymerase chain
reaction (PCR). Before PCR, DNA purity
was checked by Nano-Drop (DNA spectrophotometer, UK).
Screening for Wolbachia by polymerase
chain reaction
Multiplex PCR was carried out using the
temperature profile of 95°C for 5 minutes;
95°C for 30 seconds, 55°C for 20 seconds for
30 cycles and 72°C for 20 seconds using wsp
primers for A group; ( wAlb
- wAlb
- -AAA
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and for B group (wAlbB Forword- wAlbB
Reverse- -

Table 2. Different types of Wolbachia infection
among field collected Aedes albopictus
mosquitoes

8

Study
site

-

Mandalay
13

ribosomal locus. Analysis of the PCR
products was conducted by gel electrophoresis. Seven microliters of the PCR
product was loaded onto 1.5% agarose gel
and the amplicons were documented by gel
documentation unit. Yield fragments of
Wolbachia Group A and B primers were
about 550 and 450 bp, respectively.
RESULTS
A total of 320 mosquitoes samples collected
from eight collection sites in four
townships were screened for the Wolbachia
infection using wsp gene primer. No
Wolbachia infection was detected in
Ae. aegypti. Result showed 67.5% (n=160)
of Ae. albopictus had positive infection of
Wolbachia bacteria, whereas 38.1% of
female and 29.4% of male had positive
infection (Table 1).
Table 1. Infection status of Wolbachia from field
collected Ae. albopictus mosquitoes

Study site

Sex

Mandalay Region
Mandalay
Male
Female
Pyin Oo Lwin
Male
Female
Sagaing Region
Monywa
Male
Female
Northern Shan State
Lashio
Male
Female
Grand total

Tested
mosquito (n)

No. of
Wolbachia
infected
mosquito (%)

20
20
20
20

17(85.0)
12(60.0)
15(75.0)
18(90.0)

20
20

10(50.0)
15(75.0)

20
20
160

5(25.0)
16(80.0)
108(67.5)

Super-infection of both group A+B was
39.3% and single infection of group
A and B was 11.2% and 16.8%, respectively
(Table 2). Super-infection of group A+B and
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Sex

wAlbA
wAlbB wAlbA+B
positive positive positive
(%)
(%)
(%)
20
8(40)
5(25)
4(20)
20
12(60)
20
4(20)
11(55)
20
2(10)
2(10)
14(70)
20
4(20)
4(20)
2(10)
20
5(25)
10(50)
20
3(15)
2(10)
20
8(40)
8(40)
160 18(11.2) 27(16.8) 63(39.3)
(n)

Male
Female
Pyin Oo
Male
Lwin
Female
Monywa
Male
Female
Lashio
Male
Female
Grand total

only group B single infection was observed
in Northern Shan State. Mandalay Region
showed the highest infection rate and
Northern Shan State showed the lowest
infection rate in the study population.
DISCUSSION
In the present study, no infection of
Wolbachia was detected in Aedes aegtpti
mosquitoes. Similarly, a previous study
published in 2018 reported that there was
no evidence of Wolbachia infection in
natural population of dengue vector Aedes
aegypti mosquitoes collected from 27
countries.14 In contrast, a study from
Phillipine reported that 11.9% of Wolbachia
was detected in a natural population of
Ae. aegypti.15
In Ae. albopictus, not only Wolbachia group
A and B were found separately but also
super infection of A+B was found in
natural population. Interestingly, proportion
of Wolbachia super-infection was higher
than single infection. It is possible that
infection with 2 different strains of Wolbachia may contribute to the high fidelity
of maternal transmission of Wolbachia
in natural populations of this mosquito
species.16 Wolbachia infection was higher
in female Ae. albopictus than in male.
Frequency of Wolbachia infection pattern
was not homogenous among study population. Single infection was found in
some study population and it might

depend on the environment and food sources.
Similar patterns had been reported on
Wolbachia infection in different host from
other countries.17
Kittayapong, et al. reported that frequency
of Wolbachia infection was 100% in
natural populations of the mosquito vector
Ae. albopictus.18 Previous study in Malaysia
showed 91.6% of super-infection Wolbachia
A+B group and only low level of
single infection 3.15% were found in
Ae. albopictus.19 In the present study,
Wolbachia infection rates were lower than
the other published results. Wang et al.,
mentioned that the number of Wolbachia
reads was the lowest in young adult and
increased substantially in older female
adults.20 Thus, using of young adult
mosquitoes might be the reason for detection
of low Wolbachia infection rate in the
present study.
Interestingly, it has been found that the
presence of some Wolbachia strains in
mosquitoes can regulate the expression of
genes involved in the immune responses,
resulting in inhibition of the replication,
multiplication, or resistance to the proliferation of viruses, parasites, and microfilariae.21 In this sense, Wolbachia can
also be visualized as a microorganism
for biological control that is based
on the substitution of the microbiome
of the vector by microorganisms that
22
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Present
study will provide basic descriptive
information to devise experimental strategies
by exploiting a Wolbachia-cytoplasmic
incompatibility-based mechanism to control
vectors. Myanmar is dengue endemic
country and currently ASEAN countries
have been tried to collaborate sterile
insect technique (SIT) and Wolbachia-based
control strategies in the inter-regional
countries. Therefore, present study is useful
to provide dengue vector control strategies.
Conclusion
Although Wolbachia infection was not
observed in Ae. aegypti mosquito, Wolbachia
infection of Super groups A, B and super-

infection of A+B was found in Ae.
albopictus. Wolbachia Group B infection is
higher than Group A infection in the study
populations. Importantly Wolbachia superinfection was found in every collection
sites of study areas. Despite as first time
detection of Wolbachia infected mosquitoes
in Myanmar, the data from present study
provided the important information for future
vector control activities.
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Most of the parents in many cultures are reluctant to discuss with their
adolescent children about sexual and reproductive health information
leading to increased incidence of sexually transmitted infections,
adolescent pregnancy, unsafe abortion and child marriages. This study
was carried out to explore the parents’ perception of sexual education
towards their adolescent children from February to May 2018. As a
qualitative study, ten fathers and ten mothers from Twantay Township
were selected according to the attitude scores which were interviewed to
216 parents in quantitative survey for attitude question and in-depth
interview was done by using IDI guideline. According to the finding
results, it was noticed that most of the parents agreed to include sex
education in the school curriculum and teach the students according to
their age. And it was also revealed that most common barriers for
parents on giving sexual health education were gender difference and
age of children. The respondents in this study want to suggest that other
parents should give sex education with examples, talking with
interactive conversations, talking gently and frankly to their adolescents.
Programs for giving sexual and reproductive health information to the
parents should be initiated and the sexual education topics in the school
curriculum should be taught effectively.
Keywords: Perceptions, Attitudes, Knowledge, Parents, Adolescents

INTRODUCTION
Adolescent is a transition period of growth,
exploration and experimentation, as well as
a time of rapid development towards mature
forms of thought, emotion and behavior
during which young people face many new
situations and challenges.1 Healthy development of adolescents is depending on many
complex factors such as the environment
in which they live and grow, the family
they are living with, and the peers they
are communicating with. The family plays
a critical role in healthy adolescent development because it is a task of adolescence
to achieve independence from parental
care.2 Generally, most of the parents in

many cultures are reluctant to discuss with
their adolescent children about sexual and
reproductive health information which are
being considered as taboo. These may
lead to increased incidence of sexually
transmitted infections, adolescent pregnancy,
unsafe abortion and child marriages. Even
when parents have discussions with their
children on sexual health issues, they tend to
be more protective and focus on abstinence
from sex and the negative outcomes
of sexual experiences for girls. But for
boys, parents often address issue related to
____________________________________________
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condom use and protection or the consequences of sexually transmitted infection.3
Parent child communication about sex is a
strong determinant in increasing the age of
sexual initiation, increased contraceptive use
and negative attitude to early pregnancy
in teenagers.4
Female adolescents between ages of
15-19 years are two times likely to die during
pregnancy or childbirth compared to women
over 20 years of age. Female adolescents
under 15 years of age are five times more
likely to die during pregnancy or childbirth.
Additionally, adolescent mothers are more
likely to have low birth weight babies who
are at risk of malnourishment and poor
development. Infant and child mortality is
also highest among children born to
adolescent mothers.5 Teenage pregnancy is
one of the consequences of unprotected
sexual intercourses and a common
occurrence around the world. World Health
Organization stated that an estimated 14
million adolescents aged 15 to 19 years gave
birth each year between 1995 and 2000, with
12.8 million of those occurring to teenagers
in developing countries.1 Unsafe abortion
is a serious problem in many developing
countries. Around 18.5 million unsafe
abortion cases are reported each year in
developing countries, and 14% of all unsafe
abortions in developing countries related to
young women (19 and younger).1 Every
year, about 1 million girls under 15 give
birth; mostly in low and middle-income
countries and some 3 million girls aged 15 to
19 undergo unsafe abortion. Every day, there
are 39000 child marriages. Between 2011
and 2020, more than 140 million girls will
become child brides, according to United
Nations Population Fund.1
Adolescent pregnancy and child birth is one
of the major public health problems in
SEA region. Maternal mortality (deaths
related to pregnancy and child birth)
ranks second among cause of death among
15 to 19-year-old girls in the SEA region.
Much of adolescent pregnancy is related to
early marriage of girls in some countries
in the region. Early marriage among girls
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(below 18 years age) is common in some
countries in SEA region. The proportion
of currently married adolescents aged
15-19 years is 46% in Bangladesh, 27% in
India and 32% in Nepal.1 Adolescent
pregnancy and child birth can reduce
women’s educational employment opportunities. In Myanmar, 6% of women aged
15-19 have begun childbearing: 5% have
begun birth, and an additional 1% is pregnant
with their first child. The percentage of
women who have begun child bearing
increases with age from 1% at age 15 to 18%
at age 19. The percentage of teenagers who
have begun child bearing is lowest at 2% in
Mandalay Region and is highest at 11% each
in Kachin State, Chin State and Shan State.5
Parents are important role models in their
adolescents' lives because they can directly
or indirectly transmit values, traditions and
lifestyles to their children. They also play
an integral role in the overall development
of adolescents, especially mental and
social development.6 Since parents can play
major role in contributing towards positive
reproductive health outcomes of adolescents
by means of creating a favorable environment of communication, it is necessary
to sensitize parents on the way they communicate reproductive health issues with
their adolescents and encourage them to seek
information on adolescent reproductive
health and sexuality issues.6
There is growing recognition of the importance
of addressing sexual and reproductive health
of adolescents.1 Twantay Township was purposively selected because in which 31% of
total population were less than 15 year of
age among 220,351 of total population
(urban population of 38,120 and rural
population of 182,231). This study found out
how parents from rural and urban areas
in Twantay Township deal with issues of
teenage sexuality and perception and barriers
they faced when giving sex education to their
adolescents. A Myanmar study suggested the
need to strengthen the involvement of
parents in existing adolescent reproductive
health programs and design interventions
focusing on parents.6 By knowing the

perception and barriers of parents concerning
on giving sexual health education to their
adolescent children, the effective interventions can be carried out to offer the
sex education and promotion of sex education
from parents to adolescent children
thoroughly and efficiently. Based on these
findings of survey, the results can be applied
in setting future health education policy
and practice for adolescents.
MATERIALS AND METHODS
Study and study design
This study was conducted at Twantay
Township, Yangon Region from first week
of February to last week of May 2018. The
township had 6 rural health centers and
1 urban health center. Sequential explanatory
method mixed design was conducted
concurrently to generate a holistic understanding to aid in drawing conclusions.
Sample size and study population
A sample size of 20 parents (10 male and
10 female) from both urban and rural area
were determined for the survey. Study
population was parents of adolescents who
got high attitude score and low attitude score
according to their getting marks from
questions of quantitative survey from both
urban and rural were included in this study.
Sampling procedure
This was qualitative study where data
collection was conducted only after
quantitative data had been collected to
generate a holistic understanding to aid
in drawing conclusions. In this study,
20 parents (10 male and 10 female) from
both urban and rural area were chosen
according to their altitude scores based
on 6 key altitude questionnaires. Firstly,
respondents were scored at the end of each
data collection day both for rural and urban
area separately. Secondly, respondents were
classified and listed into high and low score
groups categorized by using 75 percentile
value of total score as cut-off point ‘22’
because the researchers assumed that only

those who had 75 percentiles of total attitude
scores should be supposed as good attitude
holders. Thirdly, well-communicated and
well-responsive respondents who were commented by interviewers were purposively
selected to meet required sample size.
Finally, 4 respondents from urban area
(2 participants with high score, 2 participants
with low score) and 16 respondents from
rural area (8 participants with high score,
8 participants with low score). Total 20
respondents were selected both from
rural and urban areas and then they were
invited again, informed consents were taken
and interview was conducted.
Data collection methods and tools
Qualitative data was collected through indepth interview with IDI guidelines concerning parent’s perception on giving sexual
health education to their adolescents, barrier
and ways to solve the barrier they faced
when giving education to their adolescents.
Before data collection, pretesting was done
so as to ensure that a collection tool valid.
The purposes of study, procedure, voluntary
nature of participation and confidentiality
issues were explained to all participants
(both fathers and mothers) who were
involved in the study. Respondents’ confidentiality and anonymity was assured. Only
those who had given the consents to
participate were recruited in the study.
Another consent was also asked to record
interview before IDIs. All in-depth interviews were done inside the room with
privacy. The recordings were kept under
strict confidentiality and destroyed one year
after the research.
Data management and analysis
Interviews were transcribed in verbatim
and the full transcripts were coded and
organized from field notes on the basis of
guidelines and topics. Thematic analysis
were performed by using QDA (Qualitative
Data Analysis) software. Qualitative data
analysis was done in Myanmar language
and only selected coded transcripts were
translated into English. Qualitative findings
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were explored by texts, quotations and
dialogue boxes.
Ethical consideration
Ethical approval was obtained from University
of Public Health, Yangon, Institutional Review
Board, (UPH-IRB).
RESULTS
After analysis, there were six themes that
influence the parents’ perception on their
adolescents, namely (1) understanding reproductive health, (2) advantages of sexual and
reproductive health education to adolescents,
(3) disadvantages of sexual and reproductive
health education to adolescents, (4) barriers to
give sexual and reproductive health education
to adolescents, (5) ways to overcome barriers
and (6) peers’ pressure in giving sexual and
reproductive health education to adolescents.
According to the qualitative results of
parents’ perception on reproductive health
and advantages and disadvantages of giving
sexual and reproductive health education to
adolescents, most parents did not understand
the meaning of the sexual and reproductive
health. Some mentioned it only as the
relationship between men and women and
the process of conception. A 44 years old,
middle school-educated mother of an
adolescent girl expressed reproductive health
as follows.
“About the reproductive health, I think
it as the healthy methods for reproduction.
As for me, I understand reproductive health
education means being good health of
mother and child. ”
‚မ့ိုဵဆကံပးာဵက့နံဵမာေရဵဆိုတာ သာဵသမီဵရေောငံလုပံ
တယံ။ ကေလဵေတးေရာ၊ မိခငံေရာ က့နံဵမာေရဵေကာငံဵ
ေောငံလုပံတယံ။‛

And almost all parents thought that sexual
health education should be given to their
adolescents in order to prevent their
adolescent children from getting risky sexual
problems such as unwanted pregnancies
and sexually transmitted diseases. But they
accepted it as a good practice. Most of the
parents perceived that teaching sexual health
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education to adolescents has advantages such
as preventing from unwanted pregnancy
and premarital sex as well as can have
disadvantages like misusing of contraceptives.
Very few parents perceived teaching sexual
health as harmful because the adolescents
may take risky sexual experiments when they
got knowledge and information on sexual
health. Almost all parents thought that
teaching sexual education at school is good,
but most of them thought it should be started
when the school children enter the adolescent
hood (that is middle or high school). Some
parents thought that teaching sexual
education leads the adolescent children to be
more interested in sexual behaviors and more
sexually active.
According to the qualitative results of parents’
barriers to give sex education to their
adolescent children, some respondents said
they have no practice on giving sexual
health education to their adolescents. Some
respondents said that they gave sexual health
education to their adolescent children and
mentioned that there is no barrier while some
respondents pointed out barriers such as
embarrassment, being difficult to choose
suitable words, being thought that their
children were too young to be taught and
gender difference between parents and
children (that is father feels more convenient
to talk about sexual health to his son rather
than to his daughter). A 40 years old, middle
school educated mother who had a boy and
a girl adolescents expressed her barriers
in giving sexual and reproductive health
education to her son and daughter as follows.
“When I told my son and daughter about
sexual health, they told me that they felt shy
to hear about it.”
‚တခါတေလ က့မေပပာပပရငံ သူတို ဴက ‘ေေမက ဘာပဖစံလို ဴ
ေဲဴဒါေတးလာေပပာေနတာလဲ။ သမီဵတို ဴ ရ္ကတ
ံ ယံ’လို ဴ
ေပပာကကတယံ။‛

According to the qualitative results of
parents’ ways to overcome the barriers to
give sex education to their adolescent
children, most respondents suggested the
ways to overcome these barriers like giving

sexual health information with examples,
talking with interactive conversations, talking
gently and frankly. In IDI results, some
respondents suggested that other parents of
adolescent children to get knowledge about
sexual health information and to teach sexual
health education to their adolescents. They
advised to teach sexual education gently and
wisely to adolescents so that they can
understand and they will listen to. Some
parents taught their adolescent children
about sexual health by giving examples.
But very few respondents thought sexual
education should not be taught to adolescents.
A 49 years old, middle school-educated father
of an adolescent boy expressed his way to
educate his son as follows.
“When I talk about sexual and reproductive
health education to my son, he says 'yes,
I know' and listen to me well. We talk about
it with laugh.”
“ကျွနံေတာဴံ ေေနနဲ ဴကေတာဴ လိငံပိုငံဵဆိုငံရာ ေေကကာငံဵ
ရ္ငံဵပပရငံ သာဵေတးက ‘ဟုတံကဴဲ သူတို ဴ သိတယံ’ ဆိုပပီဵ
ေပပာတာကို နာဵေောငံတယံ။ သာဵေဖေတး ရယံရယံ
ေမာေမာပဲ ေပပာပဖစံကကပါတယံ ။‛

And a 40 years old, middle school-educated
mother who had a boy and a girl adolescents
expressed her way to educate his son as
follow.
“I want to advise other parents to tell gently
and wisely when they get trouble in
giving sexual health education to their
children.”
‚တပခာဵမိဘေတးကို ေကကဳေပဵခ့ငံတာကေတာဴ ကေလဵ
ေတးကို မ့ိုဵဆကံပးာဵ ပညာေပဵတဲဴေခါ သူတို ဴေလဵေတး
နာဵေောငံလာေောငံ ညငံညငံသာသာနဲ ဴ ပါဵပါဵနပံနပံ
ေပဵသငဴံတယံ။‛

According to the qualitative results of peers’
pressure in giving sexual and reproductive
health education to adolescents, most thought
their neighbors would have positive opinion
on teaching sexual education to their
dolescents but some parents thought their
neighbors might blame them of teaching it in
aspect of cultural issues. A 36 years old,
primary school-educated mother of an
adolescent girl expressed her opinion on

peers’ perception in giving sexual and
reproductive health education to adolescents
as follows.
“The family, relatives and neighbors may
comment on me as shameless to talk about
sexual health to my children.”
“ကိုယံကသငံေပဵရငံ မိသာဵစုေတး၊ ေမ့ိုဵေတးနဲ ဴ ေိမံနီဵခ့ငံဵ
ေတးက ကိယ
ု ဴံကမ
ို ေကာငံဵတဲဴသူလို ဴ ပမငံကကမ္ာေပါဴ။ သာဵ
သမီဵကို ဒါမ့ိုဵေပပာတယံ။ ေရ္ကံမရ္ိဘူဵလို ဴ ေပပာကကမ္ာ
ေပါဴ။‛

DISCUSSION
Most of the respondents did not understand
the reproductive health. They thought that
sexual health education can prevent some
risky sexual behaviors and sexually transmitted
diseases but not all parents had given their
children about sexual health. Almost all
parents thought that teaching sexual health
education at school is relevant. Some
respondents said that they gave sexual health
education to their adolescent children and
pointed out some barriers in doing so. Most
parents thought their neighbors would have
positive opinion but some parents thought
their neighbors might blame them of
teaching education to their adolescents.
In this study, it was explored that few
participants thought sexual education for
adolescents must be initiated by parents
because they accepted that parents are
the first teachers for children. This finding
agrees with that of the qualitative study
done in Iran on mothers with adolescent
daughters in 2017 and a study done
in Myanmar adolescents’ parents in 2011.7, 6
But in this study, some parents thought
that sexual health should not be taught
to children because it might be harmful
to them. This finding totally agrees with the
study done in India adolescents’ mothers
in 2012.8 It indicates that parents have
the major roles in educating sexual and
reproductive health information and should
be considered to establish sexual and
reproductive health education program for
parents who have adolescents. In this study,
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it was explored that most common barriers
for parents on giving sexual health education
were gender difference and age of children.
Fathers did not want to talk about sexual
health to their daughters and some parents
thought that their children were too young to
be taught about sexual health. These results
coincide with that of a qualitative study
done in parents of pre-teenage children from
United States in 2007 and a study done in
Kenya adolescents and mothers in 1996.9, 10
It shows parents had preferences in splitting
gender roles while doing reproductive
health discussions with their adolescent
children and found difficulties for giving
com- prehensive sexual and reproductive
health education to their adolescents.
Therefore, other proper and available
channels should be considered for effective
education program for adolescents.
This study explored that almost all of the
parents accepted teaching their children
about sexual and reproductive health
education at school is relevant. This finding
is consistent with that in the study about
Nigeria parents’ perception in 2015.11
It indicates that in behavioral change
communication point of view, school is
a good entry point with multi-advantages
and the school teachers are gate-keepers
to shape the children’s knowledge, attitude
and practice and influence to parents.
Therefore, specific strategies, capacities,
activities and resources should be considered
for effective and comprehensive sexual
education (CSE) program implementation
in schools. This study revealed that
some parents thought their neighbors might
blame them of teaching it in aspect of
cultural issues. It agrees with the finding
in the study done in the parents of pregnant
adolescents in South Africa in 2015.12
This finding highlights the influence that
culture has on the perceptions of parents
concerning sex education to their adolescents.
It signals that the parent education program
should be culturally sensitive.
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Conclusion
Almost all parents perceived that sexual
health education should be given to their
adolescents to prevent their adolescent
children from getting risky sexual problems
such as unwanted pregnancies and sexually
transmitted diseases. The main barriers for
doing so are embarrassment, being difficult
to choose suitable words, being thought that
their children were too young to be taught
and gender difference between parents and
children. Therefore, most of the parents in
the study wanted to add the sexual education
in the school curriculum. In school curriculum,
sex education program for adolescent school
children should be strengthened. Training and
culture sensitive education programs for
parents concerning sex education and ways
of teaching this to their adolescents should
be provided. Further studies to assess the
perceptions and practices of adolescents on
sexual education among adolescents and
school teachers and other regions where
adolescent pregnancy is high are strongly
recommended.
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Antibiotic Susceptibility Patterns of Conjunctival Bacterial Isolates Among
Patients Undergoing Cataract Surgery
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Conjunctiva harbors a population of microorganisms known as normal
flora and sometimes potential pathogens may constitute. However, these
microorganisms are not harmful to the host until the epithelial surface of
eye is breached by surgery or trauma. Post-operative ocular infection is
one of the complications after cataract surgery that interfere to get full
vision and may lead to permanent loss of vision. Conjunctival bacterial
isolates are responsible for post-operative infections. This study was
performed from January 1, 2018 to September 30, 2018. The aim of
this study was to identify the conjunctival bacterial isolates from
patients undergoing cataract surgery, and to determine their antibiotic
susceptibility patterns. Conjunctival swabs were collected from 150
patients according to inclusion and exclusion criteria and then culture
and sensitivity tests were done using conventional method. In collected
150 specimens, positive bacterial culture was seen in 67 specimens
(44.7%). Out of 76 isolates, coagulase-negative staphylococci were shown
as the most commonly isolated bacteria (48.7%) followed by Staphylococcus aureus (25.0%), Pseudomonas species (10.5%) and Klebsiella
species (10.5%), Escherichia coli (4.0%) and Citrobacter species (1.3%).
Among isolated coagulase-negative staphylococci, sensitivity to
moxifloxacin and clindamycin were higher than other drugs (89.2% each)
followed by vancomycin (73.0%). Out of total 37 isolates, methicillin
resistance was seen in 16 isolates (43.2%). Isolated Staphylococcus
aureus were highly sensitive to vancomycin (89.4%) followed by clindamycin (84.2%) and moxifloxacin (78.9%). Some 36.8% were found as
methicillin resistant. This information will be helpful to eye surgeons in
choosing pre- and post-operative antibiotics against the conjunctival
flora to reduce post-operative ocular infection rate.
Keywords: Cataract surgery, Conjunctival bacteria, Antibiotic susceptibility patterns

INTRODUCTION
Cataract is the leading cause of blindness and
the second cause of moderate and severe
vision impairment Moderate and severe
vision impairment (MSVI) according to the
Global Burden of Disease, Injuries and Risk
Factors Study (GBD).1 It is also common in
Asia and has been documented in rural
Myanmar2 which was the single most common
cause of severe visual impairment and
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blindness (SVI/BL) with 288 cases (54.2%).3
Although there have been tremendous
advances in the efficiency and outcomes of
cataract surgery over the last 3 decades,
cataract is still the leading cause of vision
loss worldwide3 which was accounted for
54% of blindness and 71% of MSVI in
____________________________________
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2010.4 It is suggested that the bacterial flora
in apparently healthy conjunctiva might be
the commonest source of post-operative
infection.5 External ocular flora from patient
may gain entrance into the posterior chamber
of eye during surgery. About 90% of isolates
were gram-positive and 10% were gramnegative bacteria.6
In many countries, cataract surgery remains
one of the most commonly performed
procedures, offering significant improvements to the quality of life for patients of
all ages1. But there may be complications of
cataract surgery including posterior capsule
opacity, intraocular lens dislocation, postoperative infections, light sensitivity, macular
oedema, ptosis and increased intraocular
pressure. Therefore, an infection after this
elective procedure is especially devastating
since it can lead to permanent vision loss and
loss of the eye in severe cases.7 In Korea,
Kim, et al.8 found that Staphylococcus
epidermidis was the most common organism
in post-operative ocular infections. In reports
from India, Pseudomonas species and fungi
were the common organisms associated with
post-operative ocular infections.9, 10
In Myanmar, Pseudomonas species and
Staphylococcus species were common
organisms in post-operative infections after
cataract surgery.11 The ophthalmologists use
many pre- and post-operative methods to
prevent post-operative infections including
installation of topical antibacterial eye drops,
subconjunctival injections or intracameral
injections of anti-bacterials, installation
of 5-10% povidone-iodine7. Topical antibacterials are commonly used for the
prophylaxis of endophthalmitis following
cataract surgery12, despite the fact that the
clinical evidence for their efficacy is limited.7
Use of prophylactic antibiotics in cataract
surgery reduces the number of organisms
in the conjunctiva and eyelids and thus,
reduces the risk of post-operative infections.13
However, whether antibiotic prophylaxis
pre- and post -surgery reduces the risk of
endophthalmitis remains controversial. There
also are no standard guidelines on the type of
antibiotic to be utilized.14

The normal flora of the eye and their
sensitivity pattern to antibiotics can vary in
different parts of the world. The lategeneration fluroquinolones is the antibiotics
used widely in current practice as they
penetrate the cornea well and achieve
measurable concentrations in the anterior
chamber aqueous fluid.7 It is suggested that
there are bacterial flora in apparently healthy
conjunctiva and lid margin which can cause
post-operative infections after cataract
surgery. To effectively prescribe empiric
antibiotics, a profile of potential pathogens in
a local community is required because the
choice for the prophylactic topical antibiotic
is influenced by the spectrum of bacteria
covered. Therefore, understanding the spectrum of the ocular flora and their antibiotic
susceptibility patterns in local geographic
area can assist eye surgeons in optimizing
prophylactic antibiotic treatments and this
study was conducted to determine the antibiotic susceptibility patterns of conjunctival
bacterial isolates.
MATERIALS AND METHODS
This hospital-based, cross-sectional descriptive
study was conducted with 150 cataract
patients at eye units of Eye, Ear, Nose and
Throat Hospital, Mandalay from January 1,
2018 to September 30, 2018.
Sample collection
The conjunctival swabs were collected from
patients undergoing cataract surgery at
eye units of Eye, Ear, Nose and Throat
Hospital, Mandalay. Patients were selected
according to inclusion and exclusion criteria.
All patients who were undergoing cataract
surgery before giving any antibiotic treatment from hospital were included in this
study and patients with any active ocular
infection were excluded. Specimens were
collected from 2 persons per day and three
days a week at the day of operating morning
by simple random sampling method. Before
collecting the specimens, the informed
consent was taken. Conjunctival swab from
eye undergoing cataract surgery was taken
by the help of eye surgeon after installation
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of 0.5% proparacaine hydrochloride eye drop.
Then, conjunctival swab was collected
by gently rubbing the conjunctiva with
a sterilized cotton wool swab stick. The
specimen was placed in a Stuart’s transport
medium tube and transported immediately to
Department of Microbiology, University of
Medicine, Mandalay, for plating on Blood
agar, Chocolate agar, MacConkey agar and
Mannitol salt agar.
Isolation and identification of bacteria
Cultures were incubated at 37°C overnight.
After overnight incubation, examination
of culture plates was done. The obtained
organisms were identified by their cultural
characters, by Gram’s stain and by using
specific biochemical tests for each organism
using the Cowen and Steel’s manual.
Antibiotic susceptibility testing of isolated
bacteria
For performing antibiotic susceptibility
testing of positive cultures, a 0.5 MacFarland
solution of growth was prepared and
modified Kirby-Bauer disc diffusion method
on Mueller-Hinton agar was done. The
Clinical and Laboratory Standards Institute
(CLSI) zone size interpretation was used
to identify the sensitive and resistant isolates.
Tested antibiotic discs for the isolated
microorganisms were chosen carefully
appropriate for each group of microorganisms that is gram-positive bacteria and
gram-negative bacteria. Besides, antibiotics
discs were selected according to the
ophthalmologists’ usage of topical and
oral antibiotics in which most of them were
commonly used in daily practice of
EENT hospital, Mandalay.
Antibiotic susceptibility test for the isolated
Staphylococcus species was done by using
six antibiotics including azithromycin
(15 µg), cefoxitin (30 µg), clindamycin
(2 µg), moxifloxacin (5 µg), oxacillin (1 µg)
and vancomycin (30 µg). Antibiotic discs
using for susceptibility of the isolated Enterobacteriaceae were amoxicillin-clavulanic acid
(20+10 µg), cefazolin (30 µg), cefixime (5 µg),
moxifloxacin (5 µg), tetracycline (30 µg) and
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tobramycin (10 µg). Antibiotic susceptibility
test for the isolated Pseudomonas species was
done by using amikacin (30 µg), ceftazidime
(30 µg), levofloxacin (5 µg), moxifloxacin
(5 µg), neomycin (30 µg) and tobramycin
(10 µg). All antibiotic discs were from
TM media. Screening of methicillin-resistant
Staphylococcus species was performed by
using a cefoxitin disc according to the
Clinical and Laboratory Standards Institute
(CLSI) guideline (2017).
Data processing and analysis
Data was collected by using pro forma for
completeness, consistency and correctness.
The collected data was checked manually by
researcher. After checking the data and code,
data entry was done in Microsoft Excel 2010.
The result was shown in frequency distributary
tables, bar diagrams and pie diagrams.
Ethical consideration
This study was approved by the Ethical
Review Committee of University of Medicine,
Mandalay.
RESULTS
One-hundred and fifty patients, 49 male
patients and 101 female patients were
included in the present study and the age of
patients ranges from 20 years to 87 years
where the most common age group was 6170 years age group. Out of 150 specimens,
67 specimens (44.7%) showed positive
bacterial growth and 83 specimens (55.3%)
showed no growth. Among 67 positive
bacterial growth, there were single bacterial
growth in 58 specimens and mixed growth
with two bacterial isolates in nine specimens
A total of 76 bacterial isolates which include
56 isolates (73.7%) of gram-positive cocci
and 20 isolates (26.3%) of gram-negative
bacilli were identified from 67 specimens of
positive culture plates. Among them, the
commonest isolated bacteria were coagulasenegative staphylococci (48.7%) followed by
Staphylococcus aureus (25.0%), Enterobacteriaceae (15.8%) and Pseudomonas
species (10.5%) (Table 1). Among mixed
bacterial isolates, the most common com-

bination of bacteria was CoNS and Pseudomonas species (55.6%).
Table 1. Distribution of isolated bacteria from
conjunctiva of patients undergoing
cataract surgery
No. of
isolates

Isolated bacteria
Gram-positive
bacteria

1

Gram-negative
2
bacteria

3 3

4

Coagulase-negative
37
staphylococci
Staphylococcus aureus
19
Pseudomonas
3
4 species 5 8
Klebsiella species
8
Escherichia coli
3
Citrobacter species
1
5 Total 6
76

4

5

48.7
25.0
10.5
6
10.5
4.0
1.3
100

6

4Table 2.
5 Antibiotic
6 susceptibility patterns of

Sensitive Intermediate Resistant
N(%)
N(%)
N(%)
Azithromycin 16(43.2)
0(0.0)
21(56.8)
Cefoxitin

19(51.4)

2(5.4)

Clindamycin

33(89.2)

2(5.4)

Moxifloxacin

33(89.2)

1(2.7)

Oxacillin

12(32.4)

1(2.7)

Vancomycin

27(73.0)

8(21.6)

MRCoNS=Methicillin-resistant,
tive staphylococci

Total
N(%)
37
(100)
16(43.2)
37
(MRCoNS) (100)
2(5.4)
37
(100)
3(8.1)
37
(100)
24(64.9)
37
(100)
2(5.4)
37
(100)

coagulase-nega-

Resistant %

100
90
80
70
60
50
40
30
20

Series2 Series3

Series3

10
0

isolated coagulase-negative staphylococci (n=37)
Antibiotics

Series3

Series1 Intermediate
Series2%

Sensitive %

%

A

B

C

D

A = Amoxicillin-clavulanic
C = Cefixime
E=
Tetracycline

E

F

B = Cefazolin
D = Moxifloxacin
F = Tobramycin

Fig. 1. Antibiotic susceptibility
Series3 patterns of
isolated Enterobacteriaceae (n=12)
Sensitive %

Series2

Intermediate %

Resistant %

Series1

100
90
80
70

Percent

2
3

be the most sensitive drugs and oxacillin was
the least sensitive drug. Among isolated
Staphylococcus species, 43.2% of CoNS
and
Series1
36.8% of Staphylococcus aureus had been
found as methicillin resistant
(TableSeries2
2 & 3).
Series1

Percent

100
90
80
70
60
50
40
30
20
10
0

60
50
40
30

Table 3. Antibiotic susceptibility patterns of
isolated Staphylococcus aureus (n=19)

20
10
0

Sensitive Intermediate Resistant
N(%)
N(%)
N(%)
Azithromycin 10(52.6)
0(0.0)
9(47.4)
Antibiotics

Cefoxitin

11(57.9)

1(5.3)

Clindamycin

16(84.2)

1(5.3)

7(36.8)
(MRSA)
2(10.5)

Moxifloxacin

15(78.9)

1(5.3)

3(15.8)

Oxacillin

7(36.8)

0(0.0)

12(63.2)

Vancomycin

17(89.4)

15.3

1(5.3)

Total
N(%)
19
(100)
19
(100)
19
(100)
19
(100)
19
(100)
19
(100)

MRSA=Methicillin-resistant, Staphylococcus aureus

In concerning with the antibiotic susceptibility
patterns of all isolated Staphylococcus species,
clindamycin and moxifloxacin were found to

A

B

A = Amikacin
C = Levofloxacin
E = Neomycin

C

D

E

F

B = Ceftazidim
D = Moxifloxacin
F = Tobramycin

Fig. 2. Antibiotic susceptibility patterns of
isolated Pseudomonas species (n=8)

All isolated Enterobacteriaceae were sensitive to moxifloxacin and nearly 100% were
resistant to amoxicillin-clavulanic acid and
cefazolin (Figure 1). Isolated Pseudomonas
species were totally sensitive to levofloxacin
and ceftazidime. But they were totally
resistant to neomycin. Only 37.5% of
Pseudomonas species were sensitive to
moxifloxacin (Figure 2).
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DISCUSSION
Post-operative infection after cataract
surgery is one of the most feared complications and these infections are usually
caused by patients’ own conjunctival flora.
Same as other microorganisms, antimicrobial
resistance among conjunctival flora are
increased and become worldwide concern
including multidrug-resistant bacteria.
Infections caused by multidrug-resistant
bacteria are not only threatened to get the full
vision but also difficult to treat. Thus, to
reduce the rate of post-operative infections,
proper use of antimicrobial drugs is
necessary. The prevalence of antibiotic used
may vary in different regions, which can
cause different susceptibility patterns of the
isolates. Therefore, local epidemiological
information about common conjunctival
flora and ocular pathogens, and their
antibiotic susceptibility patterns is required.
In this study, bacterial growth occurred in
44.7% (67/150) of specimens and no growth
in 55.3% (83/150). Similarly, bacterial growth
rates were found 47.6% in a study by
Jyoti, et al.5 from North India and 45.8% in
a study by Mshangila, et al.15 from Uganda.
However, the present study detected a lower
incidence of conjunctival flora than the
finding of Cham, Valenton & Lim14 , who
observed that the positive bacterial culture
was 90%. Isolation rate of bacterial growth
from conjunctiva of patients varies widely.
The bacteria growth rate from conjunctiva
and different results of culture may be
greatly attributed to various factors such as
environment, demography, climate, race and
use of eye drops. Furthermore, the use of
local anesthetic might be contributory factor
to this result. Because local anesthetic eye
drop, 0.5% proparacaine used in this study,
has antibacterial property also.
Out of the 67 culture-positive specimens,
a total of 76 different bacterial isolates were
identified in this study. Of 76 isolates, grampositive cocci were found to be the most
commonly identified bacteria (73.7%) and
26.3% of all isolates were gram-negative
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bacilli. As in this study, a study by Suto
et al.16 also identified that the most
commonly isolated organism was grampositive cocci accounting for 67.0% of all
isolates. Similarly, Mshangila, et al.15 and
Pyae Phyo Aung17 showed that gram-positive
cocci were most commonly identified which
was 92.7% and 84.0% of all isolates,
respectively. The growth rate of grampositive cocci in the present study was
harmonious with the results of the studies
from other countries.
Sometimes, more than one type of bacterial
isolates may be identified from one eye
of patients. In the present study, 9(13.43%)
out of 67 culture-positive specimens showed
mixed growth with two isolates. Similarly,
a study in Japan by Suto et al.16 revealed
that two isolates were detected in 39 eyes
(17.2%), three isolates in eight eyes (3.5%),
and four isolates in one eye (0.4%). A study
in Philippine by Cham, Valenton & Lim14
also found that more than one type of
bacteria were isolated from 16 eyes (33.3%)
while Sharma et al18 observed that 17.5% of
specimens showed more than one isolates.
These results were consistent with the
present study.
In the present study, coagulase-negative
staphylococci were identified as the most
frequently isolated bacteria among the
conjunctival microbial flora (48.7%) which
was agreed with many others studies
including Mshanglia et al.15 and Pyae Phyo
Aung17. Therefore, antibiotic susceptibility
patterns of CoNS were important to know to
reduce the rate of post-operative infection.
Coagulase-negative staphylococci isolated
from this study were more susceptible to
clindamycin (89.2%), moxifloxacin (89.2%)
and vancomycin (73.0%) but less susceptible
to azithromycin (42.3%) and oxacillin
(32.4%) but moxifloxacin showed 100%
sensitivity to CoNS in the study of Pyae
Phyo Aung17 and it may be due to the widely
used of quinolones in ophthalmology units
nowadays.
Staphylococcus aureus was the second most
common bacteria isolated from the

conjunctiva in this study which was
consistent with many others studies
including Pyae Phyo Aung17 and Mshangila,
et al.15 They can cause severe post-operative
ocular infection that run aggressive course
leading to sight loss. According to this study,
clindamycin, moxifloxacin and vancomycin
showed good activity against Staph. aureus
and can effectively reduce Staph. aureus
colonization.
Among isolated Staphylococcus species,
43.2% of CoNS and 36.8% of Staphylococcus aureus were resistant to methicillin.
Methicillin-resistant Staphylococcus species
are not only resistant to methicillin, but also
to all betalactam antibiotics. Furthermore,
methicillin-resistant Staphylococcus was
more likely to be concurrently resistant to
another drug class when compared with
methicillin-sensitive Staphylococcus species,
which may limit treatment options. Moreover,
infections caused by methicillin-resistant
Staphylococcus species are difficult to treat
and can lead to loss of vision and becomes
a major concern for global public health
infections. Therefore, identification of
patients with a high risk of developing
methicillin-resistant Staphylococcus aureus
infections may be helpful in preventing
severe complications from cataract surgery.
As a normal flora from the healthy eye,
isolation rate of gram-negative bacteria
was less than that of gram-positive bacteria.
In the present study, total 15.8% of Enterobacteriaceae were identified which was
approximately similar to the finding of
Cham, Valenton & Lim14 who observed 12%
of Enterobacteriaceae from patients undergoing cataract surgery. All isolated Enterobacteriaceae were sensitive to moxifloxacin
which was much different from a study done
by Pyae PhyoAung17 in which only 50.0%
of Enterobacteriaceae were sensitive to
moxifloxacin.
Pseudomonas species were also isolated
from the eyes of patients undergoing cataract
surgery and it may be normal flora or
contamination of eye from environment
as Pseudomonas species are widely

distributed in surrounding environment. In
the present study, eight isolates (10.52%) of
Pseudomonas species were identified which
was similar to the study of Pyae Phyo Aung 9
who observed that the isolation rate of
Pseudomonas species was 9%. According to
the result of this study, levofloxacin showed
good sensitivity against Pseudomonas
species but neomycin and tobramycin cannot
effectively reduce the Pseudomonas species
colonization.
Moxifloxacin is the most empiric and
prophylactic antibiotic in ophthalmology
units and commonly used in daily practice.
According to this study, moxifloxacin
showed good activity against coagulasenegative staphylococci, Staphylococcus
aureus and Enterobacteriaceae but it has
less sensitivity to Pseudomonas species.
Therefore, it should be noticed that only one
class of eye drop will not be sufficient to

effectively control the colonization of
mixed conjunctival bacteria,
Conclusion
The findings from this study can give
the better knowledge about the common
organism and its sensitivity. It can be taken
into account in choice of antibiotics for those
who plan to use pre-operative topical
antibiotics and should try to give combined
antibiotics for mixed organism coverage.
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Acute Toxicity of Three Medicinal Plants Using as Antidote in Myanmar
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Snake bite and scorpion sting are the important causes of morbidity
(life-threatening) and mortality for human being of rural area. In
Myanmar, more than 8000 cases are reported and an estimated mortality
rate was 750 to 1000 die annually each year. Regarding snake bite
registry, Mandalay Region was more than Ayeyarwady (1203 vs. 122).
In Myanmar Traditional Medicine and international literature, Stachytarpheta indica (L.) Vahl (
), Mimosa pudica L. (
) and
Amaranthus spinosus L. (
) have been commonly used as
antidotes for snake, scorpion, insect stinging evenomation and in other
diseases as well. The present study, conducted from September 2017 to
September 2018, was aimed to determine the acute toxicity of these three
medicinal plants. Different extracts of aerial part of Stachytarpheta indica
(L.) Vahl, the whole plant of Mimosa pudica L. and root of Amaranthus
spinosus L. were prepared by Soxhlet extraction method with ethanol
(95%). Acute oral toxicity testing on rats was performed by the main test
according to OECD 425 guideline (2008). In phytochemical screening,
allthree plants showed the presence of alkaloids, tannins, phenolic
compounds, steroids, carbohydrates, glycosides and saponin. Protein and
cyanogenic glycoside were not detected. The phytochemical compounds,
flavonoids, starchs and cardiac glycosides were detected only Mimosa
pudica L. and Stachytarpheta indica (L.) Vahl. From acute toxicity
study, a single 5000 mg/kg dose of ethanol extracts did not show any
lethal effect on the tested animals. The LD50 of the three plants were
more than 5000 mg/kg Therefore, the present study proved that these
three medicinal plants had not acute toxic effects. This study can give
evidence for no toxic data for the three plants in community.
Keywords: Stachytarpheta indica (L.) Vahl, Mimosa pudica L., Amaranthus spinosus L.,
Acute toxicity, OECD 425 guideline

INTRODUCTION
Snake bite and scorpion sting are the
important causes of morbidity and mortality
for human being of rural area. Scorpion
envenomation in humans caused by scorpion
sting is a serious public health problem, and
in severe cases, that can lead to pulmonary
edema and death in children.2, 3 Every year,
more than 100,000 people die due to snake
bite worldwide.4 In Myanmar, more than
8,000 cases were reported and an estimated
mortality rate was 750 to 1000 annually.

Agricultural and tropical regions reported more
snake bites than others.5 The number of
poisoning patients admitted to hospitals in
Mandalay Region was higher than Ayeyawady Region (545 vs 154). Regarding snake
bite registry, Mandalay Region had more snake
bite cases than Ayeyawady Region (1203 vs
122).6 A good deal of research work has been
done in various parts of the world on herbal
*To whom correspondence should be addressed.
Tel: +95-9796522056
E-mail: nayrinzara23@gmail.com
DOI: https://doi.org/10.34299/mhsrj.00994

139

antagonists of snake venom. This anti-venom
effect arises from the properties of the plants
that some of the constituents like coumarin,
polyphenols, cinamic acid derivatives, tannins,
hydroxyl benzoic acid derivatives, and
aristolohic acid have the protein binding
and enzyme inhibiting properties.7 In
Myanmar, the rural areas are most affected
by snake envenomation and medicinal plants
have been used as a remedy for treating
snake bite.8, 9
According to the Research South East Asia
literature, many plants have been described
for traditional treatments as anti-venom.10
Some herbs that have been used against
venom were Leucas aspera (Willd) Link.
(
) (Myanmar, Vietnam and India),
Azadirachta indica L. (
) (Myanmar, India),
Emblica officinalis Gaertn. (
) (Myanmar,
India, China), Aristolochia indica L.
(ဣဿရ
) (Myanmar, India), Euonymus
chinenis Prain. (
) (Vietnam, Myanmar),
Curcuma aromatic Salisb (
) (Myanmar,
India, China, Thailand, pakistan, Indonesia),
Stachytarpheta indica (L) Vahl. (
)
(Myanmar, Thai), Amaranthus spinosus L.
(
ယ္ဆူးေေါက္) (Myanmar, Vietnam and
India) and Mimosa pudica L. (
) (India,
America) which were widely used as snake
bite and scorpion sting remedies.9, 11-13
Other tribal and rural populations of various
regions have found their own remedies and
treats poisonous animals bite. Among them,
Stachytarpheta indica L. (Vahl.), Amaranthus spinosus L. and Mimosa pudica L. are
widely distributed and easily available in
Myanmar. There is no evidence these three
plants in traditional medicine uses in
Traditional Hospital in Myanmar. But they
were used as antidote by practitioners
and consumers immediately at bitten places
in Myanmar.
Stachytarpheta indica L. (Vahl.) is an
invasive herb species found in many
countries, commonly called as Indian snake
weed or portor weed.14 This plant is being
traditionally used in wound healing, skin
disease, asthma and anti-venom in Myanmar.15
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Amaranthus spinosus L. is widely distributed
throughout the tropics and warm temperate
regions of Asia. It is known as prickly
amaranthus in English.16 The plant is also
used as green vegetables and cultivated in all
over South East Asia. In Indian traditional
system of medicine (Ayurveda), this plant is
used in the treatment of internal bleeding,
fever, burning sensation, leprosy, bronchitis,
piles, eucorrhoea, snake bite, and as laxative,
diuretic, stomachic.17, 18 The whole plant
and root of this plant are used for the
treatment of snake-bite.16 Previous studies
showed this plant extract was used for antiinflammatory effect, immune modulatory
effect, anthelmintic, antidiabetic, antihyperlipidemic and spermatogenic effect.1, 16
Mimosa pudica L. is grown naturally
throughout Asia in moist waste ground,
lawns or open plantations. It is known as
sensitive plant. Mimosa pudica has been
extensively studied for myotoxicity and toxic
enzymes of Monocled cobra (Naja kaouthia)
venom.19, 20 All parts of this plant are used
in the treatment of dysentery, vaginal and
premenstrual
syndrome,
hemorrhoids,
inflammations, muscular pain, convulsions,
snake bite, burning sensation, asthma,
leucoderma and internal bleeding.18-20
According to the Unani system of medicine,
it is useful in blood impurities and
biliousness, piles, jaundice, leprosy.21 In
Western medicine, Mimosa pudica root is
used for treating insomnia, premenstrual
syndrome and hemorrhoids.19
They are administered in most disease
conditions over a long period of time without
proper dosage monitoring and consideration
of toxic effects that might result from such
prolonged usage. The toxic effects may take
place prior to the binding of the toxicants to
the vital organs such as liver and kidneys.
Hence, evaluation of toxic properties of
a substance is crucial when considering
for public health protection because exposure
to toxic substances can be hazardous
and results in adverse effects on human
being. In practice, the evaluation of toxicity
typically includes acute, sub-acute, sub-

chronic, chronic, carcinogenic and reproductive effects.22 Acute toxicity is a single
dose of a substance, or multiple doses given
within 24 hours, and the determination of
gross behavior and LD50. Usually the LD50
for a particular substance is the amount
that can be expected to cause death in half
of animals.23

extraction method for 24 hours (4 times for
6 hours). The extract was dried in the digital
water bath at 50ºC and stored in desiccator.
The extracts of Amaranthus spinosus L. and
Mimosa pudica L. were done by above
procedure.

Acute toxicity studies of Stachytarpheta
indica (L.) Vahl., Amaranthus spinosus L.
and Mimosa pudica L. have been conducted
but there is no reported toxic data in
Myanmar. The present study aimed to
investigate the acute oral toxicity of three
selected medicinal plants using as antidote in
Myanmar.

The phytochemical screening was performed
by Unani formulation, (India), 1986 and NRaaman (2006).25

MATERIALS AND METHODS
Plant collection and identification
Aerial parts of Stachytarpheta indica L.
(Vahl) during the month of September to
October, root of Amaranthus spinosus L and
the whole plants of Mimosa pudica L. during
the month of October to November were
collected from Mandalay Region. Stachytarpheta indica L. (Vahl) and Mimosa pudica L.
are well grown in the rainy season. During
these months active phytotherapeutic
materials are plantiful in these plants.
Identification of plants was performed by
using Floral of Ceylon, India.24

Plant extraction
The collected plants were washed with
distilled water, and cut and dried under shade
area about two weeks. The dried plant
samples were grinded by blender to get
powder and extracted with solvent. Dried
powder of Stachytarpheta indica L. (Vahl)
was extracted with 95% ethanol by Soxhlet’s

Phytochemical studies

Acute toxicity testing
Acute toxicity study was carried out by the
main test of OECD 425 guideline (2008).
Eighteen healthy young adult Wistar albino
rats (200±20 gm, either sex) were used in
this study with the exclusion criteria of
nulliparous and females were non-pregnant.
They were maintained fed with standard
pellet diet with distilled water. The rats were
fasted overnight prior to dosing but water
was not withheld. After fasted, the animals
were weighed and the calculated amount of
plants extracts were administered orally. The
dose ranges of 175 mg/kg, 550 g/kg, 1750
mg/kg and 5000 mg/kg were used according
to (test toxicity on animals as per) guidelines.
The up and down procedure (dosing) were
adopted based on toxic system of each dose
according to guideline.
Each animal was observed at least once
during the first 30 minutes after dosing for
toxic signs and special attention was given
during the first 4 hours and every one-hour
interval during the first 24 hours. The
observation included changes in skin and fur,
eyes and mucous membranes and also
respiratory, autonomic and behavior pattern.
Attention was given to observe of tremors,
convulsions, salivation, diarrhea, lethargy,
sleep and coma.23 The animals were also
observed for toxic signs and mortality for
48 hours. And then, they were monitored
for any abnormal changes throughout the
study period (14 days). Then, the gross
morphology was seen at all dosage levels
during acute toxicity testing. Toxic signs and
body weight were recorded for each animal
to calculate LD50.
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Data analysis (Statistical analysis)
The LD50 value was calculated by AOT 425
Stat P gm software (version: 1.0) after all
doses of main test recommendation was
complete. Statistiacal estimate were calculated based on long-term outcomes.
RESULT
In this study, the percentage yield of aerial
parts of Stachytarpheta indica L. (Vahl)
extract (8.1%), the whole plants of Mimosa
pudica L. (16.61%) and the roots of
Amaranthus spinosus L. (3.2%) were found.
The results of phytochemical screening of
three medical plants are shown in Table 1.
Table 1. Results of phytochemical test on three
medicinal plants
Results
Stachytarpheta Amaranthus Mimosa
indica L. (Vahl) spinosus
pudica L.
(Aerial part)
L.(Root)
(Whole
plant)
Alkaloids
+
+
+
Carbohydrates
+
+
+
Flavonoids
+
_
+
Glycosides
+
+
+
Phenolic
+
+
+
compounds
Cyanogenic
glycosides
Proteins
Saponins
+
+
+
Resins
+
Starchs
+
+
Steroids
+
+
+
Tannins
+
+
+
Cardiac
+
+
glycosides
Phytochemical
test

+=Detected, - =Not detect

The three plants showed the presence of
alkaloids, tannins, phenolic compounds,
steroids, carbohydrates and glycosides.
Protein and cyanogenic glycoside were not
found in all plants. The phytochemical
compounds, flavonoids, starch and cardiac
glycosides were detected in Mimosa Pudica
and Stachytarpheta indica (L.) Vahl. Resin
was detected only in Stachytarpheta indica.
The plant constituents like flavonoids,
tannins, polyphenols, cinamic acid derivates,
hydroxyl benzonic acid dervatives, momosine
alkaloid and aristolochic acid have the
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protein binding and enzyme inhibiting
properties.4 Inhibition of these compounds
was generally considered to be rate limiting
step in management of animal’s venom.
These compounds are reputed to neutralize
action of animals’ venom. They have
revealed strong inhibitory potential against
animal’s venom hyaluronidases.12, 19
Table 2. Clinical observation of toxic signs of
three tested plants during 14 days
Observed signs
Skin and fur
Skin changes
Piloe rection
Eye lacrimation
Corneal reflex
Pupil reaction to light
Mucous membrane
changes
Salivation
Respiratory rate
Motor activity
Paralysis of limbs
Abnormal behavioral
pattern
Tremor
Convulsion
Diarrhoea

Stachytar- Amara- Mimosa
pheta indica nthus pudica
Linn.
spinosus Linn.
Linn.
(-)
(-)
(-)
(-)
(-)
(-)
(-)
(-)
(-)
(-)

(-)
(-)
(-)
(-)

(-)
(-)
(-)
(-)

(-)
(-)
(-)
(-)
(-)

(-)
(-)
(-)
(-)
(-)

(-)
(-)
(-)
(-)
(-)

(-)
(-)
(-)

(-)
(-)
(-)

(-)
(-)
(-)

The acute oral toxicity of ethanolic extracts
of selected three medicinal plants did not
show any abnormality of the skin, fur,
mucous membrane, respiratory and behavior
pattern Table 2.
Table 3. Result of acute toxicity study of the
extracts of three selected medicinal
plants
Test plant
Stachytarpheta indica
L. (Vahl)
Amaranthus
spinosus L.

Mimosa
pudica L.

No.
ExObDose
death Observed pected served
(mg/
per
period
%
%
kg)
tested
death death
175
550
1750
5000
175
550
1750
5000
175
550
1750
5000

0/1
0/1
0/1
0/3
0/1
0/1
0/1
0/3
0/1
0/1
0/1
0/3

14 days
14 days
14 days
14 days
14 days
14 days
14 days
14 days
14 days
14 days
14 days
14 days

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

During the study, no deaths were observed
for 14 days. The gross morphology at all
dosage levels during acute toxicity testing
showed no signs of toxicity. Ethanolic
extracts of three selected plants showed
safety dose dependant on 5000 mg/kg on
tested albino rats. The detail result of acute
toxicity test of three medicinal plants on rats
is shown in Table 3.
DISCUSSION
The results of phytochemical screening
showed the presence of alkaloids, tannins,
phenolic compounds, steroids, carbohydrates
and glycosides in three tested plants. Protein
and cyanogenic glycoside were not found in
all plants. The flavonoids, starchs and
cardiac glycosides were detected in Mimosa
Pudica L. and Stachytarpheta indica (L.)
Resin, one of the phytocostituents, was
detected only in Stachytarpheta indica (L.)
Previous study has revealed that many plant
species were found to possess different
herbal compounds (acids, alkaloids, steroids,
glycosides, phenols tannins and other
compounds) which are effective against
snake envenomations by neutralization of
differents enzymes and toxins in venom 63.
In previous research, tannin compound of
M. pudica was more effective in neutralizing
N. kaouthia venom than commercial tannic
acid and it also contained mimosine
compound which is a toxic alkaloid.18
Mimosa pudica plants extract was effective
in neutralizing the main toxic effects of
Russell’s viper and Saw scaled viper venoms.20
Concerning with acute toxicity study, LD50
of the ethanolic extract of Stachytarpheta
indica L. (aerial parts) was more than 5000
mg/kg in the present study. The minimal
lethal dose of ethanolic extract of
Stachytarpheta indica L. was 3000 mg/kg
when Silambujanaki et al. evaluated the
acute oral toxicity by Litchfield and
Wilcoxon method.26 The other study showed
LD50 for ethanolic extract of that plant was
3000 mg/kg.27 In the study of Joshi et al., the
maximum non-lethal dose of the ethanolic
extract of Stachytarpheta indica L. leaves

was found to be 2000 mg/kg on albino mice
by Staircase method.28
Many toxicity studies had been done for
Amaranthus spinosus L. The methanolic
extract and 50% ethanolic extract of
Amaranthus spinosus L. were observed to be
safe at 2000 mg/kg on Swiss albino mice by
OECD 423 guideline.29, 30 Another study
showed the methanolic extract of Amaranthus
spinosus L. had no behavioural change nor
mortality at dose of 2000 mg/kg.31 This study
revealed LD50 of 95% ethanolic extract of
Amaranthus spinosus L. was more than 5000
mg/kg in Wistar albino rats by OECD 425
guideline.
Acute toxicity study of the ethanolic extract
of Mimosa pudica L. was carried out using
acute toxic class-limit test dose guidelines of
OECD 425 on Swiss albino mice and >2000
mg/kg of LD50 was taken as cut-off value32, 33
In other study, the oral acute toxicity of the
ethanolic extract of leaves was determined in
albino mice by OECD 420 and no mortality
was observed at a dose of 4000 mg/kg.34
There was also no mortality up to 3200
mg/kg of 50% alcoholic extract in acute
toxicity study on Swiss albino mice.35
Conclusion
All the data were expressed as oral
administration of crude extracts at the
highest dose of 5000 mg/kg resulted in no
mortalities or evidence of adverse effects,
implying that three selected plants were nontoxic. However, further investigation is
needed to confirm and prove on its chronic
toxicity effect.
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Down syndrome (DS) is the most common chromosomal anomaly in
live births. It is a common cause for mental retardation and associated
with many congenital anomalies. Among them the endocrine disorders
effecting thyroid functions are more frequent in DS. The prevalence of
hypothyroidism is higher than that of hyperthyroidism in DS. The aim of
this study, carried out from August 2017 to July 2018, is to investigate
the thyroid dysfunction in Down syndrome cases attending the School
for the Disabled Children, Yangon. A total of 80 DS cases between
6 to 46 years were analysed for thyroid function test (serum free T4 and
TSH level) by Enzyme-Linked Immuno Sorbent Assay (ELISA). Of the
80 cases, 50 were males (62.5%) and 30 were females (37.5%). Over
fifty-six percent of cases (56.2%) were between 11-19 years with the
median age of 14 years. Out of 80 cases, 49(61.25%) showed normal
thyroid function (euthyroid) and 31 (38.8%) showed hypothyroidism.
Among 31 cases (38.8%) of hypothyroidism, 30(37.5%) showed subclinical
hypothyroidism (SCH) and only one case (1.2%) was overt hypothyroidism. No children or cases were found to be hyperthyroid in
this study. The occurrence of hypothyroidism was found to be higher
in female than in male. There was a statistically significant association
between gender and prevalence of hypothyroidism (p=0.04). Mean
serum TSH level in male was 3.6±1.9 mU/L and in female was
5.6±5.1 mU/L. There was a statistically significant association between
gender and TSH level (p=0.02). Mean serum free T4 (FT4) level in
whole group was 1.1±0.2 ng/dl. These findings highlighted the need
to implement the standardized guidelines regarding thyroid function
testing, annual thyroid surveillance in all newborns with DS and
monitoring and treatment of thyroid dysfunctions associated with
Down syndrome.
Keywords: Thyroid dysfunction, Down syndrome

INTRODUCTION
Down syndrome (DS) is the most common
chromosomal anomaly in live births with an
incidence of 1 in 700 to 1 in 1500 live births
and a common cause for mental retardation.1
95% of DS cases are due to non-dysjunction
of chromosome 21, while the remaining
cases are either due to translocation or
mosaicism.2 DS is more likely to occur in
older maternal age. Mothers under 25 years
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of age known to have the average risk of DS
pregnancy of 1:1600, rising to 1:350 at
35years and 1:40 at 43 years of age.3, 4 In
Myanmar, there are two schools for the
disabled children, in Yangon and Mandalay
and approximately 80 DS subjects are
attending each school.5 DS is associated with
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many congenital anomalies including cardiovascular, gastrointestinal, vision and hearing
problems, endocrine abnormalities as well as
growth and mental retardation.1, 2
Among the endocrine abnormalities, thyroid
dysfunction is the most frequent and
estimated to occur in 4-18% of children
with DS.6 Hypothyroidism (HT) is the most
common thyroid problem associated with
DS. This can be present at birth (congenital)
or may occur at any age (acquired). In
newborns and infants with DS, the most
common reason for HT is that the thyroid
didn’t form correctly in the fetus (thyroid
hypoplasia). In acquired HT, the most
common reason in toddlers and older
children with DS is due to auto-immunity or
thyroiditis.7 The various forms of thyroid
dysfunction encountered in DS include
congenital hypothyroidism, subclinical hypothyroidism (SCH), overt hypothyroidism
(OHT) and yperthyroidism.8
The prevalence of hypo-thyroidism is higher
than that of hyper-thyroidism in DS and the
frequency of thyroid dysfunction increase
with age. The diagnosis of hypothyroidism in
DS is complicated by the overlap between
thyroid associated symptoms and clinical
features of DS.9, 10 If left untreated, hypothyroidism causes impaired cognition,
irreversible physical and mental handicaps.
As it is treatable, early detection and treatment
could contribute to better intellectual and
developmental outcomes.11 Subclinical hypothyroidism (SCH) is the most common form
of thyroid dysfunction detected in 7-40% of
subjects with DS.1
SCH is defined by a normal free T4
level and mildly elevated TSH level, is
common in children.12 Moreover, SCH and
low to normal FT4 levels in DS patients
may have significant clinical sequelae such
as hypotonia, and anemia.13 It is estimated
that the incidence of progression of SCH to
overt hypothyroidism is less than 50%.14
In most cases, SCH is asymptomatic
and detected upon laboratory testing or
neonatal screening.

In many parts of the world, patients with
DS have neonatal screening included in
newborn screening (NBS) programmes.15
The American Academy of Pediatrics (AAP)
recommends screening for thyroid function
in DS cases at birth, 6 months, 1 year of
age and annually thereafter, regardless of
their growth.15
Diagnosis based solely on clinical features is
therefore unreliable; laboratory findings that
confirm diagnosis are essential. Consistent
and routine screening for thyroid dysfunction
is also recommended for adults with DS
since the risk for hypothyroidism increases
with age in individuals with DS. The aim of
this study is to investigate the thyroid
dysfunction in children with Down syndrome
attending the School for the Disabled
Children, Yangon.
MATERIALS AND METHODS
This is a cross-sectional descriptive study.
This study comprised clinically diagnosed
individuals with Down syndrome who are
attending the School for Disabled Children,
Mayangone Township, Yangon. A total of
80 DS cases (50 male, 30 female) age
ranged from 6-46 years were included in
this study. This study was carried out from
August 2017 to July 2018.
History taking, physical examination for
typical features of DS were undertaken. All
the informations were recorded in proforma.
Thyroid function test (serum free T4 and
TSH level) were analysed by EnzymeLinked Immuno Sorbent Assay (ELISA)
method (Stat Fax 4200, Awareness Technology). Typical range of reference for
serum TSH level is 0.3-4 mU/L and serum
free T4 (FT4) is 0.8-2 ng/dl.
Operational definition16
Subclinical hypothyroidism (SCH)
- Serum TSH level mildly elevated (more
than 4 to 15 mU/L)
- Normal serum FT4 level
- No clinical evidence of thyroid disease
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Overt hypothyroidism (OHT)
- High serum TSH level, in excess of
20 mU/L
- Low serum FT4 level
Hyperthyroidism
- Low serum TSH level
- High serum FT4 level
(TSH=thyroid-stimulating hormone; FT4=
free thryoxine)
Statistical analysis
Data entry was performed with Excel and
data analyses were conducted with Statistical
Package for Social Science Study (SPSS)
software. Mean±SD was calculated for quantitative variables such as subject’s age, sex
and maternal age. Chi square test and ‘t’ test
were used to find out the association between
background characteristics and thyroid dysfunction. The ‘p’ value of <0.05 was regarded
as statistically significance.

were <35 years and 16.2% were >40 years
The mean maternal age at the time of birth
was 35.8± 5.3 years, ranged 23 to 48 years.
Table 1. Background characteristics of Down
Syndrome cases
Background characteristics
Sex
Male
Female (M:F - 1.6:1)
Patient’s age group (in years)
6-10
11-19
20 and above
Maternal age group (in years)
less than 35
35-40
more than 40

1

Hypothyroidism

61.2%
(49 cases)

2

Frequency
Mean±SD
(%)
50(62.5)
30(37.5)
18(22.5)
45(56.2)
17(21.2)
28(35.0)
39(48.8)
13(16.2)

15.7±6.8 yr
35.8±5.3 yr

1
2

Euthyroid

38.8%
(31cases)

Ethical consideration
This proposal was approved by the Ethics
Review Committee, Department of Medical
Research. Informed consent was taken from
their parents/ guardians after explaining
about the nature of the study, objectives,
procedure and benefit of this study. The
results were relayed back to concerning
persons before it is made widely available
to the public.
RESULTS
Characteristics of the patients
A total of 80 DS cases between 6 to 46 years
were analysed for thyroid function test
(serum free T4 and TSH). Background
characteristics of DS cases are shown in
Table 1. In the present study, out of 80 DS
cases: 50 cases (62.5%) were male and 30
(37.5%) were female. (M:F was 1.6:1) The
highest numbers of cases (56.2%) were
between 11-19 years and the mean age of
DS cases was 15.7±6.8 years. In this study,
the maternal age at the time of delivery
mostly between 35-40 years (48.8%), 35%
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Fig. 1. Thyroid function status in Down Syndrome
cases

The prevalence of thyroid dysfunction is
shown in Figure 1. Out of 80 DS cases:
49(61.2%) had normal thyroid function
(euthyroid) and 31(38.8%) showed hypothyroidism (HT). Among the 31 cases
(38.8%) of hypothyroidism: 30 cases
(37.5%) showed subclinical hypothyroidism
(SCH) and only one case (1.2%) showed overt
hypothyroidism. No children or cases were
found to be hyperthyroid in this study.
The association between background characteristics and thyroid function status are
summarized in Table 2. Of the 31 cases of
hypothyroidism (HT); 15(30%) were male
and 16(53.3%) were female. In the present
study, the occurrence of HT was found to
be higher in female (53.3%) than male
(30%).There was a statistically significant
association between different gender and
thyroid dysfunction (p=0.04). Among hypo-

thyroidism cases, 7(38.9%) were between
6-10 years, 17(37.9%) between 11-19 years
and 7(41.2%) were at the age of 20 years and
above. In this study, the prevalence of HT
was found to be more common in older age
but there was no statistically significant
association between them.
Table 2. Association between background characteristics and thyroid function status
Thyroid status
Frep
HypoEuthyroid
quency
thyroidism value
n(%)
n(%)

Background
characteristics
Sex
Male
Female
Patients’ age group
6-10 years
11-19 years
20 and above
Maternal age group
less than 35 years
35-40 years
more than 40 years

50
30

35(70.0)
14(46.7)

15(30.0) 0.04*
16(53.3)

18
45
17

11(61.1)
28(62.2)
10(58.8)

7(38.9) 0.06
17(37.8)
7(41.2)

28
39
13

18(64.3)
24(61.5)
7(53.8)

10(35.7)
15(38.5)
6(46.2)

0.4

Table 3. Association between age, sex and
thyroid hormone status
Mean±SD
Features
Sex
Male
Female

Frequency

50
30

Patients’ age group
6-10 years
18
11-19 years
45
20 and above
17

TSH
(mU/L)

FT4
(ng/dL)

3.6±1.9
1.1±0.2
5.6±5.1
1.1±0.2
p value=0.02* p value=0.9
4.8±3.9
1.1±0.2
3.9±2.8
1.1±0.2
4.8±5.0
1.1±0.2
p value=0.6 p value=0.2

TSH=Thyroid-stimulating hormone, FT4=Free thryoxine

Table 3 shows association between age, sex
and thyroid hormone status. Mean TSH level
in male was 3.6±1.9 mU/L and female
was 5.6±5 mU/L. There was a statistically
significant association between gender
and mean TSH level (p value of 0.02).
Mean FT4 level in the whole group was
1.1±0.2 ng/dl and there was no significant
differences between them.
DISCUSSION
Down syndrome (DS) is one of the most
common chromosomal disorders in paediatric
practice. Thyroid dysfunction is a common

medical problem encountered in children
with DS. The prevalence of hypothyroidism
(HT) is higher than that of hyperthyroidism
in DS subjects. As the symptoms of hypothyroidism may not be easily distinguished
from the features of DS, it is essential to
detect HT early so as to avoid further
disability. This study included 80 DS cases,
50(62.5%) were male and 30(37.5%) were
female. The highest number of cases (56.2%)
was between 11-19 years with the mean age
of 15.7±6.8 years.
The prevalence of DS pregnancies varies
with maternal age and more than 50% babies
with DS are born to mothers with advanced
maternal age (AMA) (>35 years). In a study
of South Africa, the maternal age at birth
of DS children ranged from 18 to 45 years
and 42% were >35 years.17 In this study,
the maternal age at the time of delivery
was mostly between 35-40 years (48.8%),
<35 years (35%) and >40 years (16.2%). The
mean maternal age at the time of birth was
35.8±5.3 years (ranged 23-48 years).
Thyroid dysfunction is occurs at all ages of
DS patients and incidence may be varied
between countries. The older the DS patient,
the more likely is the development of thyroid
dysfunction. Toledo et al studied 105 DS
patients between 3 months to 21 years found
that 54(51%) had hypothyroidism.18 In the
present study, the prevalence of hypothyroidism were: 38.9% (7 cases) in age
group of 6-10 years, 37.8% (17 cases) in
11-19 years and 41.2% (7 cases) in age
of 20 years and above.
Wong et al stated that the proportion of HT
in male patient with DS was 33% and in
female was 31%. There was no statistically
significant difference between the two
sexes.19 In the present study, the occurrence
of HT was found to be higher in female
(53.3%) than in male (30%). In contrast to
previous study, this study showed correlation
between different sexes and HT in DS cases
(p=0.04).
Shaw CK et al, reported that hypothyroidism
was seen in 5 out of 32 DS cases (15.6%) of
which 1(3.1%) had uncompensated while
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the other 4(12.5%) had a compensated
hypothyroidism. Hyperthyroidism was not
observed in any of the cases.20 In a study
conducted in Thailand, the prevalence of
subclinical hypothyroidism was found in
32.9% and hyperthyroidism in 2.1% of
DS children from 3 days-13 years.21 The
study of Moosa et al., observed that
subclinical hypothyroidism (SCH) was the
most common form of thyroid dysfunction in
DS (28.7%).22
In the present study, hypothyroidism was
seen in 31 out of 80 DS cases (38.8%),
of which 30(37.5%) were subclinical hypothyroidism and 1(1.2%) showed overt hypothyroidism. No children or cases were found
to be hyperthyroid in this study. The
prevalence of SCH in this study is similar to
other studies that ranged from 7-40% of DS.1
In the present study, most cases of SCH were
asymptomatic and exhibit mild symptoms
such as hypotonia, constipation or weight
gain, but these symptoms often exist in
patients with DS also.
Peirce et al reported that out of 52 SCH,
30 were TSH 5-10 mU/L and 22 cases
were TSH >10 mU/L.23 In this study, out
of 30 SCH, 28 were TSH >4-10 mU/L and
2 cases were TSH >mU/L. One case of overt
hypothyroidism was found in 25-year-old
female subject with TSH value of 22.2 mU/L
and FT4 of 0.7 ng/dl. Mean TSH value in
male subject was 3.6±1.9 mU/L and female
was 5.6±5.1 mU/L (p value=0.02). There
was a statistically significant association
between different genders and mean TSH
level. Mean FT4 level in whole group was
1.1±0.2 ng/dl. There was no significant
association between them. It was suggested
that treatment of SCH should be reserved
to patients who progress to overt hypothyroidism, and those with TSH >10 mU/L
in the presence of goitre or positive thyroid
auto antibodies.1
The natural course of SCH in DS is variable.
It may show a spontaneous decrease to
normal serum TSH levels or developed to
overt hypothyroidism on follow-up. Since
the risk for hypothyroidism increases with
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age of individuals with DS, regular thyroid
function screening should be performed in all
age groups of persons with DS.
Conclusion
Thyroid disease occurs with greater frequency
in individuals with Down syndrome and the
majorities are asymptomatic subclinical
hypothyroidism. Thyroid disease is difficult
to diagnose clinically in individuals with DS
because of an overlap of symptoms. In many
parts of the world, patients with DS have
neonatal screening included in newborn
screening (NBS) programmes. This study
highlighted to implement the standardized
guidelines regarding thyroid function
screening and annual thyroid surveillance is
important for all newborns with DS in
Myanmar. This study would also like to
recommend further studies to clarify whether
treatment is indicated for patient with
subclinical hypothyroidism with mildly
elevated TSH.
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Anti-inflammatory Effect of Vitex negundo Linn. (Kyaung Pan Gyi) Leaves
and Its Chemical Composition by GC-MS
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Vitex negundo Linn. (Kyaung Pan Gyi) is a useful Myanmar medicinal
plant and traditionally used with the purposes to treat rheumatism,
muscular pain and muscle cramps. Plants are good sources of
biologically active compounds and some of the western medicines that
are used to treat inflammation are also the plant derivatives. This study
was evaluated the in-vivo anti-inflammatory activity of 70% ethanolic
extract of Vitex negundo Linn. (Vn) leaves and investigated the bioactive
constituents of leaf extract by Gas Chromatography-Mass Spectrometry
(GC-MS). The study was done at Pharmacology Research Division,
Department of Medical Research (Pyin Oo Lwin Branch) from
September 2017 to September 2018. In evaluation of the anti-inflammatory effect, the response of reduction in carrageenan-induced paw
oedema in albino rat was measured by plethysmometer. A total of five
groups (n=8) were tested, one negative control group (vehicle 10 ml/kg),
one positive control group (aspirin 300 mg/kg) and three tested groups
(Vn extract 250, 500 and 1000 mg/kg), respectively. Among the three
tested groups, leaves extract 250 mg/kg and 500 mg/kg single oral doses
could not inhibit in carrageenan-induced paw oedema in rats. However,
the leaves extract 1000 mg/kg inhibited the carrageenan-induced paw
oedema at 2 hours (p=0.050) compared to negative control group. Acute
toxicity of 70% ethanolic extract of Vn was also done by the OECD
425 guideline on albino rat and the LD50 value was found greater than
5000 mg/kg and therefore it was concluded to be safe. The bioactive
phytoconstituents of the leaves extract were identified by mass spectral
data of National Institute of Standard and Technology (NIST) libraries .
The results from this study indicated that 70% ethanolic extract of
Vn leaves is composed of medicinally useful bioactive compounds. But
it did not find significant anti-inflammatory action at the tested doses.
Keywords: Anti-inflammatory, GC-MS, Vitex negundo L., NIST, Chemical composition

INTRODUCTION
Inflammation is an important physiological
reaction to injury, which may be caused by
infection, chemical or physical agents.1
Inflammation has the essential primary
purpose of restoring tissue homeostasis.
Inflammatory diseases are major cause
of morbidity throughout the world.2 Its
treatment requires the application or ingestion
of anti-inflammatory drugs.1 The synthetic
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non-steroidal and steroidal anti-inflammatory
drugs are used in symptomatic treatment
of joint pain and inflammation but some
may have a number of undesirable side
effect and toxicity.3 Plants are good source
of biologically active compounds and some
of the western medicines for treatments
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of inflamemations are also the plant derivatives.4 Therefore, medicinal plants and
their modified derivatives have being received
the attention of scientific communities for
their therapeutic and medicinal values. There
is a worldwide interest in searching for safe
and new phytochemical drugs.5 In Myanmar,
some of the medicinal plants including
Vitex negundo Linn. (Kyaung Pan Gyi) and
traditional medicine formulations are used
in inflamemation and related diseases.
Previous studies on anti-inflammatory effects
of Myanmar medicinal plants included
Zingiber officinale Roscoe (Gin Sein3),
Oldenlandia alata L. (Gangala)6, Alstonia
scholaris (L.) R.Br. (Taung Mayo)7 and Leea
macrophylla Roxb (Kya Phct Kyee).8
Vitex negundo Linn. (Family-Verbenaceae)
is a useful medicinal plant and commonly
known as five leaved chaste tree.9 This plant
is a large woody aromatic shrub with typical
five foliate pattern leaves on quadrangular
branches, which give rise to bluish-purple
colored flowers in branched tomentose,
cymes.10 The genus Vitex contains about
270 species distributed around the world that
may grow up to 6m in height. This plant is
native to tropical Eastern and Southern
Africa and Asia and found throughout
the greater part of India at warmer zone.11, 12
This plant is found both wild and cultivated
throughout Myanmar and other South-East
Asia region. This plant is used in Myanmar
traditional medicine with the purposes of
indigestion, dyspepsia, menstrual disorder,
urinary disorder in men, rheumatism, muscular
pain and muscle cramps.13
All parts of the plants are used for treatment
of a wide spectrum of health disorders in
traditional and folk medicine.4 Various phytochemical metabolites are present in the plant
which make this plant useful in medical
conditions.2 This plant is shown to have many
pharmacological activities such as antiinflamematory activity, anti-oxidant activity,
anti-bacterial activity, anti-fungal activity,
skin ulcer, insecticidal activity, relieve
pain of rheumatoid arthritis, hepato-

protective, anti-microbial, analgesic, antipyretic, enlargement of the spleen, tumors
and related diseases.11 Leaves of Vitex
negundo have been investigated for its antiinflammatory activity, pain suppressing
activities, anti-histamine and anti-oxidant
activities.14 The leaves are the most potent
part of the plant for medicinal purpose.4 Plants
are rich source of secondary metabolites with
interesting biological activities. In general,
these secondary metabolites are important in
new drug development with a variety of
structural classifications.15
Qualitative, quantitative and biochemical tests
of secondary metabolites are the prime
importance in drug evaluation.11 Vitex
negundo L. contains a variety of potentially
bioactive compounds such as volatile oil,
terpene, flavonoids, glycosides and stilbene
derivatives. The major classes of compounds
found in this plant are flavonoids and
glycosides which possess various biological
activities including anticancer, antimicrobial,
antiviral, anti-inflammatory, immunomodulatory and anti-thrombotic activities.1
Gas Chromatography Mass Spectrometry
(GC-MS) is the powerful analytical techniques for separation and identification of
phytochemicals. Most of the anti-inflammatory compounds derived from plant
sources are generally considered safe. The
compounds identified by the initial qualitative analysis and GC-MS are useful
in medical field. The GC-MS analysis is
the first step towards understanding the
composition of medicinally active compounds
in the plant. Further investigations are needed
to identify the pharmacological importance
and phytochemistry of the medicinal plant.17
In Myanmar, the local communities of
different regions have been using Vitex
negundo Linn. to treat inflammatory diseases
but it has not been approached for scientific
evidence. Therefore, the present study was
done to evaluate the anti-inflammatory
activity of Vitex negundo Linn. leaves on
carrageenan-induced albino rat model and its
chemical composition by GC-MS.
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MATERIALS AND METHODS
Collection of plant samples and botanical
identification
The mature leaves of Vitux negundo Linn.
(Vn) were collected from Herbal Garden,
Department of Medical Research (Pyin Oo
Lwin Branch) during September and October
2017. The botanical identification of Vn
was carried out by A Handbook to the
Flora of Ceylon.18
Preparation of plant extract
The plant samples were washed thoroughly
under running tap water to remove unwanted
materials. Then, the samples were cut and
allowed to dry under shaded area and ground
into coarsely powder by using pounding
machine. The coarse powder (50 g) was
introduced into a thimble and placed in
the sample holder of the Soxhlet apparatus.
70% ethanol (300 ml) was poured into flask
and heated for 10 hours by using Soxhlet
apparatus. The extract was concentrated
under reduced pressure by using rotary
evaporator and dried over digital water
bath at 50ºC. The dried extract was stored
in desiccators for all of the experimental
procedure.
Animals
Both sexes of Wistar albino rats (180±20 g)
were used for acute toxicity and antiinflammatory activity study. The animals
were produced from Laboratory Animal
Service Division, DMR (POLB). The animals
were acclimatized for 5 days under laboratory
conditions and fed with standard food and
water ad. libitum.
Phytochemical screening
The phytochemical constituents of 70%
ethanolic extract of Vn leaves were screened
using the standard methods of Unani
Formulation.19

and Development (OECD) Guideline 425
on albino rat.20 The starting dose was
175 mg/kg and up and down dosing
procedure was done until 5000 mg/kg
according to main test of OECD guideline.
The toxic signs were observed for each
animals such as skin changes, piloerection,
corneal reflex, respiratory rate, motor
activity, tremor, convulsion, diarrhea, etc. The
observation was done continuously during
30 minutes after dosing and special attention
during 4 hours after dosing and then daily
thereafter for 14 days. Body weight changes
were weekly noted. All observations were
recorded for individual animal by work sheet.
Anti-inflammatory study
Acute anti-inflammatory potential of 70%
ethanolic extract of Vn was investigated
by using carrageenan-induced edema albino
rats described by the referenced method.21
Animals were divided into five groups
of six animals in each group. The groups
were three tested group (250 mg/kg,
500 mg/kg and 1000 mg/kg), and positive
control group (aspirin 300 mg/kg), and
negative control group (vehicle 10ml/kg).
Firstly, the baseline paw volumes were
measured for individual animals and
given calculated dose at each animal
orally. One hour later, 0.1 ml carrageenan
(1% in 0.9% NaCl solution) was administered by subcutaneous injection into the
right hind paw to induce acute inflammation.
After the carrageenan injection, the paw
volumes were measured by volume measuring
instrument (Plethysmometer, LE 7500) at
each hour after oedema induction for five
hours. The percent (%) inhibition was calculated based upon the baseline paw volume.
Percent inhibition was calculated byPercent (%) Y-X
=
x
inhibition
X

100

Y = Paw volume (after carrageenan injection)
X = Paw volume (before carrageenan injection)

Acute toxicity study
Acute toxicity test for the 70% ethanolic
leaves extract of Vn was carried out
by Organization for Economic Cooperation
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GC-MS analysis
Gas
chromatography-Mass
spectrometry
GC-MS (QP2020, Shimadzu, Japan) analysis

was done by using DB-5 column (30 m x
0.25 mm x 0.25 µm film thickness) fused
silica capillary column. The injection
temperature was set at 280ºC and the oven
temperature was initially at 45°C then
programmed to 300°C at the rate of
10°C/min and held at 200°C for 5 minutes.
Helium was used as a carrier gas with the
flow rate of 1.0 ml/min. The leaves extract
sample was diluted with methanol (HPLC
grade) in ratio of 1:10 and 1 µl of sample
was injected into the column with Auto
sampler (AOC 20s) split mode in the ratio of
1:100. The mass spectrometer was operated
in the Electron Ionization (EI) at 70ev. The
ion source temperature was kept at 250°C
with interface temperature at 280°C. The
mass range was 40-800 Dalton. The
compounds were identified by matching
mass spectral of data with National Institute
of Standard and Technology (NIST library)
database.
Data analysis
The LD50 value was calculated by AOT 425
StatPgm software. The anti-inflammatory
activity data was analyzed by one way
analysis of variance (ANOVA) using
SPSS software (version, 20). Significant
value was set as p<0.05. The chemical
constituents were identified by using
mass spectral analysis of NIST (National
Institute of Standards and Technology)
library database.
RESULTS

Acute toxicity study
The result obtained from the acute toxicity
study, LD50 value of 70% ethanolic extract
was greater than 5000 mg/kg. All of the
animals did not show any acute toxic sign
and motility up to 14 days. The body weight
changes were not occurred significantly during
experiment.
Anti-inflammatory activity
In the anti-inflammatory study, a total of five
groups (n=8) were tested, one negative control
group (vehicle 10 ml/kg), one positive control
group (Aspirin 300 mg/kg) and three tested
groups (Vn extract 250, 500 and 1000 mg/kg),
respectively. Among the three tested groups,
leaves extracts of 250 mg/kg and 500 mg/kg
single oral doses could not inhibit in
carrageenan-induced paw oedema in rats.
However, the leaves extract 1000 mg/kg
inhibited the carrageenan-induced paw oedema
at 2 hours (p=0.050) compared to negative
control group. The results are shown in
Table 1.
Table 1. Anti-inflammatory effect of Vitex
negundo Linn. leaves extract on
carrageenan-induced rat model (n=6)
Drug,
Gp
PO
I D/W

Right hind paw volume (ml)
Dose Base
After drug administration
mg, line
ml/kg
0 hr 1 hr 2 hr 3 hr 4 hr 5 hr
10

0.76 1.93 2.48 2.47 2.53 2.49
0.07 0.32 0.08 0.11 0.12 0.08

II Aspirin 300

0.81 1.74 1.80 1.85 2.09 2.07
0.09 0.23 0.07** 0.13 0.19 0.18

III Vn
250 0.86 1.81 1.88 2.41 2.30 2.38
extract
0.05 0.29 0.28 0.21 0.23 0.16

Plant extraction and phytochemical screening

IV Vn
500 1.14 1.34 2.35 2.32 2.51 2.56
extract
0.15 0.24 0.13 0.13 0.15 0.16

The yield percent of 70% ethanolic extract of
Vitex negundo Linn. leaves was 5.92%.
The preliminary phytochemical screening
revealed that alkaloids, carbohydrates, glycosides, phenols, proteins, saponins, steroids,
tannins and cardiac glycosides were detected
and flavonoid, amino acid and cyanogenic
glycoside were not detected. Among them,
alkaloid, phenols and tannins might to be
responsible for the obvious anti-inflammatory activity.22

V Vn
1000 0.86 1.47 1.95 2.04 2.30 2.28
extract
0.04 0.16 0.12* 0.09 0.06 0.09

Gp=group, D/W=distilled water,
Vn extract =70%
ethanolic extract of Vitex negundo leaves, PO = per
orally,*p=0.05, **p=0.001, n=6 (tested animals n=8,
calculated animals n=6)

Due to the sample size of tested animals,
the significant value cannot reach set up value,
p<0.05. If the increasing of dosage or sample
size, the tested plant would be encountered the
significant effective value. From this finding,
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Vn might be an effective plant for antiinflammatory although significantly not
different at the tested doses with respective
control groups. The percent inhibition of

aspirin (300 mg/kg) and ethanolic extract
of Vn (1000 mg/kg) were 27% and
21% at 2 hours compared to respective
control groups.

Table 2. Chemical composition of 70% ethanolic leaves extract of Vitex negundo Linn.
MF

RT

A%

S.I

Base peak m/z

1-Alanine ethylamide
(S)-(+)-1- Cyclohexylethylamine
Furfural
N-3-Butenyl-N-methyl cyclohexanemine
4H-Pyran-4-one, 2,3-dihydro-3,5- dihydroxy-6-methyl
2,7-Dioxatricyclo [4,4,0,0(3,8)] dec- 4-ene
2-Furancarboxaldehyde,5-(hydroxymethyl)
Tricyclo [4,4,0,0 (2,8)] decan-9-ol
Benzoic acid, 4-hyhdroxy
Quinic acid
Neophytadiene
1-(+)-Ascorbic acid 2, 6-dihexadecanoate
1-Coprosten-3-one
2,4-Cholestadien- 1-one
Phytol
9-Octadecenoi acid, (E)Olealdehyde
Sclareoloxide (Cis A/B)
3-Dodecyl-2,5-furandione
Hexadecanoic acid,1-hydroxymethyl 1,2
Phthalic acid, diisooctyl ester
2,3-Dihydroxy- propyl elaidate
9-Octadecanoic acid-1,2,3-propantriylester
Dotriacontane
3-Methoxy-3, beta-cholest-5- ene

Compound name

C5H12N2O
C8H17N
C5H4O2
C11H21N
C6H8O4
C8H10O2
C6H6O3
C10H16O
C7H6O3
C7H12O6
C20H38
C38H68O8
C27H44O
C27H42O
C20H40O
C57H104O6
C18H34O
C18H30O
C16H26O3
C35H68O5
C24H38O4
C21H40O4
C57H104O6
C32H66
C28H48O

1.544
1.650
5.872
13.83
16.012
17.763
18.584
21.957
26.889
29.453
34.331
37.611
39.347
41.521
41.745
42.418
42.817
45.830
47.155
47.510
47.715
49.270
49.324
53.615
57.840

2.61
0.51
0.50
0.70
1.16
0.82
4.13
0.41
0.78
1.45
0.59
8.72
4.83
5.13
1.00
30.30
2.00
3.33
0.88
1.01
0.61
1.78
2.55
0.45
1.30

94
91
97
85
88
87
89
83
95
83
90
92
72
75
95
89
84
74
77
86
88
90
82
91
81

44.05
44.05
96.05
44.05
43.10
81.10
97.05
108.10
121.05
125.05
95.10
73.05
122.10
122.10
71.10
55.10
55.10
125.10
109.10
98.10
149.05
55.10
43.10
57.10
95.10

MF=Molecular formula,
A%=Relative area percent

RT=Retention time,

SI=similarity index,

GC-MS analysis
The GC-MS analysis of the 70% ethanolic
extract of Vn leaves showed the present of
many compounds. The name of compounds,
its retention time and relatives area percent
are shown in Table 2.
A total of 25 compounds were identified in
this study. Among these compounds, the 9octadecenoic acid which is antimicrobial and
antioxidant compound23, is most prominent
compound and ascorbic acids, 2, 6-dihexa
deconate is the second prominent compound
which can give antioxidant activity.24 The
other identified compounds that can give
particular biological activities are also present
in the Vn leaves extract with their various
relatives area percent. Some of the GC-MS
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m/z=mass to charge ratio,

peaks were remained unidentified, because of
lack of authentic sample and library data of
corresponding compounds.
Conclusion
From this study, 70% ethanolic leaves
extract of Vitex negundo Linn. possessed
most of the phytoconstituents and it
had no acute toxicity up to 5000 mg/kg.
Its anti-inflammatory activity was found out
at 1000 mg/kg compared to that of control
group (p=0.050) after 2 hours drug administration according to carrageenan-induced
oedema albino rats model. The results
indicated that 70% ethanolic extract of Vitex
negundo Linn. leaves is composed of
medicinally useful compounds. The findings
of this study show that tested dose,

1000 mg/kg of Vitex negundo Linn.
has potential anti-inflammatory activity
and provide supportive information to
practitioners of traditional medicine as antiinflammatory therapy.
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Cosmetic beautification outcomes are associated with medicinal effects.
Continuous usage of synthetic dye on natural hair causes many side
effects such as skin irritation and erythema. The side effects of the
synthetic dye limit its use by health conscious customers throughout the
world. Concern for the environment has also created an increasing
demand for natural dyes, which are friendlier to the environment than
synthetic dyes. Thus, the aim of this study was to determine hair staining
effect and Lawsone content from leaf extracts of Lawsonia inermis L.
This study was done from January 2017 to December 2017. The dried
leaf powder and different extracts were screened for phytochemical
constituents. Hair staining effect of the three different extracts was
evaluated by in-vitro test with human hair samples. Among them, hair
staining effect of defatted 50% ethanolic extract was observed to be
semi-permanent and good staining effect (4/5 to 4 experimental grade
scales). In rabbit skin irritation study, defatted 50% ethanolic extract had
negligible skin irritancy (PII<0.4). Isolated Lawsone compound was
identified by UV-Vis spectrophotometry and FT-IR spectrometry.
Quantitative determination of lawsone compound in three different
extracts was done by TLC scanner 4 (CAMAGE). Lawsone contents in
defatted 97% ethanolic extract, defatted methanolic extract and defatted
50% ethanolic extract were 2.2 μg/g, 1.4 μg/g and 0.8 μg/g, respectively.
Therefore, the leaf extract of Lawsonia inermis L. can safely be used as
an alternative to synthetic hair dye chemical of hair color cosmetics
because it gives the beautiful and long-lasting hair color without any
skin irritation.
Keywords: In-vitro hair staining effect, Lawsone content, Skin Irritation test, Lawsonia inermis Linn.

INTRODUCTION
The coloring hair is one of the most
important acts of adornment among those
made by men and women with the help
of hair dyes. Synthetic dyes were more
available than natural dyes in the past,
because of lower prices and wider ranges of
bright shades with considerably improved
color fastness properties.1 Continuous usage
of synthetic dye on natural hair causes so

many side effects such as skin irritation,
erythema, loss or damage of hair, dermatitis
around lips, reddening and swelling of scalp
and face in many people. The side effects of
the synthetic dye have limited its use
by health conscious customers throughout
the world.2 In current years, concern for the
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environment has created an increasing
demand for natural dyes, which are friendlier
to the environment than synthetic dyes.1
Lawsonia inermis L. has been used since the
Bronze Age to dye skin (including body art),
hair, fingernails, leather, silk and wool.3 Hair
staining power is mainly due to the presence
of Lawsone. It belongs to the family
Lythraceae and is a dicotyledonous, much
branched glabrous herbaceous shrub or small
tree (2 to 6 m in height). It is grown in dry
tropical and subtropical zones. It is mainly
cultivated for cosmetic purposes and as
traditional medicine in all over the world. It
has been reported to have anti-inflammatory,
anti-oxidant, antimicrobial, anti-diabetic,
wound healing and anticancer properties.4
The standardized natural extracts are
very much useful for textiles, food, pharmaceuticals and cosmetics.
Lawsone is the major active principle
for coloring and pharmacological use.5
Chemically, it is called as 2-hydroxynaphthalene-1, 4-dione (2-hydroxy-1, 4 napthoquinone) having molecular formula C10H6O3.6
Pure Lawsone is an orange powder, insoluble
in water with optical absorption maximum of
452 nm.7 It is soluble in ethanol, methanol,
ethyl glycol and dimethyl formamide.8 A
typical content of the leaves is 0.5-1% w/w
of Lawsone. The concentration of this
natural compound in leaves varies from place
to place depending upon many of the
environmental factors.9 Due to lack of
availability of precise technical knowledge
on the extracting and dyeing technique, it has
not commercially succeeded like the
synthetic dyes. Therefore, this research work
aimed to determine the hair staining effect
and Lawsone content from leaf extracts of
Lawsonia inermis L.
MATERIALS AND METHODS
Plant collection and botanical identification
The leaf samples of Lawsonia inermis L.
were collected from Amarapura Township,
Mandalay Region from October to January.
The collected fresh specimens with their
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inflorescences were used for morphological
identification. The anatomical and histological characters of the transverse section
and epidermal preparation of the leaf and
leaf powder were microscopically examined.
Preparation of extract
Dried leaf powder (100 g) was defatted with
500 mL of petroleum ether (40-60°C). Then
defatted samples were extracted with three
different solvents. For 97% ethanol and
methanol, extraction was performed in
Soxhlet extractor at 60°C for 6 hours,
respectively. In case of 50% ethanolic
extraction, temperature controlled water bath
shaker was used at a constant shaking speed
of 50 rpm at 70°C for 8 hours. The acquired
crude extracts were concentrated by using
rotary evaporator and evaporated on water
bath until constant weight was obtained.
Phytochemical analysis
Phytochemical screening of the leaf powder
and extracts was performed by the Harbone
method.10
Evaluation of hair staining effect (In-vitro
studies)
Three different extracts were evaluated for
dyeing efficiency in-vitro, on human white
hair strands.11, 12
Dyeing of hair fibres
The collected grey human hair samples were
thoroughly washed with shampoo and dried
at room temperature prior to dyeing. In the
present investigation, 0.5 gm of white human
hair was kept in the extract solution for
2 hours. The dyed hair sample was washed
with tap water; a second coat of dye was
applied after 24 hours of first application,
kept for 2 hours and then washed with
tap water.
Color fastness test
The dyed samples were subjected to color
fastness to light and washing. The change in
color was perceived and grading was done
according to the gray scale rating. Gray
scales for alteration of color, consisting of
grade 1 to 5 has been defined.

(a) Test for color fastness to washing
In present investigation, the dyed hair fibres
were washed with mild shampoo using tap
water for about 32 days on alternate days.
(b) Test for color fastness to light
The dyed hair strands were placed on a white
paper sheet covered with transparent sheet
and then kept in sunlight at noon from 12 to
2 pm (for 2 hours) for 32 days at the interval
of 2 days.
Skin irritation test
Draize modified scoring technique was used
to evaluate the skin irritation on four adult
albino rabbits from the Department of
Medical Research (Head Quarter). The
dorsal surface (approximately 4 cm2) of the
rabbits was cleared, shaved and cleansed
with rectified spirit. About 0.5 g of crude
dye extract was directly applied to No. 3
and No. 4 rabbits. Positive control as 0.2%
formalin and area of untreated skin as
negative control were prepared in the same
manner. Skin reaction at the site of
application was subjectively assessed and
scored according to post-test observation
periods.13, 14
The Score of Primary Irritation (SPI) was
calculated for each rabbit.
SPI=∑

Erythema and edema grade at 24, 48 and 72 hrs
Number of observation

Primary Irritation Index (PII) was calculated as
the arithmetical means of the SPI values of the
tested rabbits.15
PII=

∑ SPI (Test) ∑ SPI (Control)
Number of aminals

Isolation, purification and identification
The defatted 97% ethanolic extract (about
5 g) was dissolved in 50 mL toluene and
poured into the separatory funnel. Then,
50 mL of 0.2 M sodium hydroxide (NaOH)
was added to the solution and shaken for
minutes. The aqueous phase was collected
and acidified to pH 3 by 0.2 M hydrochloric

acid (HCl). The filtrate was then extracted
with diethyl ether (3×100 mL). The combined ethereal phases were washed with
30 mL water and dried over anhydrous
magnesium sulphate (MgSO4). The ether was
removed to leave a reddish brown residue
(333 mg). The crude Lawsone is purified
by using Preparative Thin Layer Chromatography (PTLC). The product was chromatographed over silica gel 60 F254 TLC
plate by using mobile phase of toluene: ethyl
acetate: formic acid (18:1:1 v/v/v). The
compound from the extract which had the
same Rf value of standard Lawsone was
scrapped from the plate and dissolved in
methanol. Then, it was centrifuged at
200 rpm for 10 minutes, filtered and dried in
the air. It was dissolved in methanol and
characterized by Ultraviolet-Visible (UVVis) spectrometry at wave-length 200-500
nm and Fourier Transform Infra-Red (FT-IR)
analysis between 4000 and 400 cm-1. Then,
the spectrum was recorded and wave
numbers of main peaks of isolated compound
and reference compound were compared
and identified.
Quantitative determination
Lawsone compound was detected at 254 nm
and identified by comparison of Rf value and
color with standard Lawsone. Quantitative
estimation of Lawsone was carried out by the
densitometric method using TLC scanner 4.
Exactly 100 mg of the extract was dissolved
in 1 ml methanol by vortex mixer.
Thereafter, the mixture was centrifuged at
5000 rpm for 20 minutes and the clear
supernatant was separated and read out at
254 nm. A calibration curve was prepared by
plotting the concentration versus absorbance
at the same wavelength in the concentration
range 1-5 μg/ml of pure Lawsone (SigmaAldrich, Japan) applied as 1 µL spot. All the
observations were taken in triplicate.
Amount of Lawsone in each extract was
calculated by comparison of peak area
measured for the sample to that of the
standard. Calculations were carried out with
the Microsoft Excel 2010 for Windows
software package.
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RESULTS
The powder was yellowish green in color
with a slight odor and a faintly bitter taste.
Morphological and microscopical characters
of Lawsonia inermis L. were in consistent
with the literatures (Figure. 1).16, 17 The yield
percentages of defatted methanolic extract,

Epedermal cells

Adaxial surface

Upper surface

Lower surface

defatted 97% ethanolic extract and defatted
50% ethanolic extract were 14.34%, 13.43%
and 18.03%, respectively. Phytochemical
screening on the leaf powder and extract
revealed the presence of alkaloid, flavonoid,
steroid/terpene, polyphenol, tannin, saponin,
glycoside and carbohydrate but cyanogenic
glycoside was not detected.

Abaxial surface

T.S of Midrib

Flower

L.S of flower

Calcium oxalate crystals

T.S of ovary

Fig. 1. Morphological and microscopical characteristics of Lawsonia inermis L. leaf

In skin irritation test, No. 1 rabbit (negative
control) showed no erythema and no
irritation signs. No. 2 rabbit (positive
control) showed well-defined erythema
(moderate irritation). No. 3 and No. 4 rabbits
(applied with extract) showed very slight
erythema at 24 hour observation but the
signs disappeared following observations.
According to the scores obtained, Primary
Irritation Index (PII) for leaf extract was
less than 0.4 and thus had negligible
skin irritancy.
When the plate was viewed, there was a
significant spot in each of three different
extracts which was the same as standard
Lawsone spot in both of Rf value (0.44) and
color (orange under visible light and dark
green under short wave of UV) (Fig. 2 & 3).
Based on the calculation of peak area
from TLC scanner, Lawsone contents in
defatted 97% ethanolic extract, defatted
methanolic extract and defatted 50% ethanolic
extract were 2.2 μg/g, 1.4 μg/g and 0.8 μg/g,
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Fig. 2. Thin layer chromatogram of (1) Lawsone
standard (2) defatted 50% ethanolic extract
(3) defatted methanolic extract and
(4) defatted 97% ethanolic extract detected
by visible and UV-254 nm

respectively, with a correlation coefficient (r)
of 0.928 and the % recovery was found
between 90-110%. The IR spectrum of
isolated Laws one was obtained by KBr
pellet preparation. Similarity of relevant
wave numbers was bserved with both the

Data pertaining to fastness properties of
defatted 97% ethanolic extract and defatted
methanolic extract had experimental coloring
grades of 2/3 to 3 and 3/4 to 4, respectively
where as they were poor when subjected to
six and ten washing with shampoo. The
defatted 50% ethanolic extract had the
staining effect of 4/5 to 4 experimental grade
scales up to 16 times washing with shampoo
Table 1.
Fig. 3. 3D Chromatogram of Lawsone standards
(1 μg/ml, 2 μg/mL, 3 μg/ml, 4 μg/ml,
5 μg/ml) and three different extracts by
TLC scanner

standard and the reference values of OH
stretching of phenolic -OH group (3410.15
cm1), C=O stretching of ketoenol (1680.00
cm-1), aromatic C=C vibrational bands of
the naphthalene ring (1606.70 cm-1, 1573.91
cm-1) and aromatic C-O stretching (1211.30
cm-1). Its UV spectrum in methanol was agreed
with literature value of 254 nm, 277 nm and
332 nm wavelength absorptions. In addition to
spectral data, TLC result confirmed the isolated
compound was Lawsone.
Table 1. Grades of color fastness of three
different extracts to shampoo washing
and sunlight
Fastness to washing
Fastness to light
DefatDefatDefat- DefatDefat- Defatted
ted
Days ted 97% ted 50%
ted 97% ted 50%
methamethanolic
nolic
Ethanolic extract
Ethanolic extract
extract
extract
2
3-4
4-5
3-4
4-5
4-5
4-5
4
3-4
4-5
3-4
4-5
4-5
4-5
6
2-3
4-5
3-4
4-5
4-5
4-5
8
2-3
4-5
3-4
4-5
4-5
4-5
10
2-3
4-5
2-3
3-4
4-5
4-5
12
2-3
4-5
2-3
3-4
4-5
4-5
14
2-3
4-5
2-3
3-4
4-5
4-5
16
2-3
4-5
2-3
3-4
4-5
4-5
20
2-3
4-5
2-3
3-4
4-5
3-4
22
2-3
4-5
2-3
3-4
4-5
3-4
24
2-3
4-5
2-3
2-3
4-5
3-4
26
2-3
4-5
2-3
2-3
4-5
3-4
28
2-3
4-5
2-3
2-3
4-5
3-4
30
2-3
4-5
2-3
2-3
4-5
3-4
32
2-3
4-5
2-3
2-3
4-5
3-4

Experimental color grades are defined as (1)
original grey, (2) pale yellow, (3) yellowish
brown, (4) golden brown and (5) reddish brown,
respectively

DISCUSSION
From this study, defatted 97% ethanolic
extract and defatted methanolic extract had
pale yellow / yellowish brown and yellowish
brown / golden brown color. The defatted
50% ethanolic extract had reddish brown and
was observed to be semi-permanent of brown
color. Suvanar, et al. stated that darker
color shades were not obtained using the
L. inermis extracts alone but off black
to dark brown color (grades 1-3) initially
with Indigofera tinctoria faded gradually
to medium brown (grades 5 to 6) after
14 to 16 shampoo washes. The study of
Vadivel, et al. stated that there was
a continuous color decrease in the hair
because of the exposure to the sunlight and
washing with natural detergent also made
a continuous decrease of color pigments
in the hair.
In cases of the defatted 97% ethanolic and
methanolic extracts’ staining tests, the slight
green color may be due to the presence of the
chlorophyll in the leaves and retention
capacity was lower than the one of the
defatted 50% ethanolic extract produced due
to the water-soluble tannin and other
compounds helping to retain the dyed color
as natural mordant. The natural dyes having
limited substantively for the fibre, require
use of the mordant which enhances the
fixation of the natural colorant on the fibre
by the formation of the complex with the
dye. The result concluded that the Lawsone
alone is not responsible for dyeing properties
of henna but presence of other compounds
(eg. tannin, mucilage, gallic acid, etc.) along
with it adds its dye quality.18
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The Lawsone compound is a dye which
can be seen with the naked eye and
can also be viewed under UV light, because
it also absorbs UV light. It was observed
that the extracts contain Lawsone compound because it has the same retardation
factor (Rf) value of 0.44 and color same
to the standard Lawsone compound, which
was visualized as orange color spot and
as dark spot under UV-254 nm (short
wavelength).
Isolation of Lawsone was done from defatted
97% ethanolic extract because it has the
highest Lawsone content among three
different alcoholic extracts. Crude Lawsone
(reddish brown residue) showed about more
than 4 spots on TLC plate and thus needed
to be purified by PTLC to obtain purer
compound. Although UV spectrum of
Lawsone standard showed peaks at 332, 277
and 254 nm but the highest sensitivity (λmax)
was at 254 nm and then it was visualized at
254 nm wavelength in accordance with some
literatures.19, 20 The Rf value of 0.44±0.05
was obtained densitometrically. The difference in Lawsone content is due to the
factors such as geographical conditions,
environmental factors, time of collection,
extraction methods and so on.

method is accurate and cost-effective for
routine analysis of Lawsone.
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Role of Immunofluorescence in Detecting HER2/neu Status of Breast Carcinoma
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Breast carcinoma becomes the third most common female cancers in
Myanmar. HER2/neu, one of the prognostic markers of breast
carcinoma, triggers cell proliferation, differentiation and inhibits
apoptosis and is associated with worse prognosis. Targeted therapy
against HER2/neu, trastuzumab (Herceptin), significantly increases
disease-free intervals and overall survivals in both early stage and
metastatic breast carcinomas. And so, an appropriate HER2/neu
evaluation becomes important for the proper identification of patients
eligible for treatment with anti-HER2 targeted therapy. The present
study was aimed to assess HER2/neu status in 94 Myanmar breast
carcinoma patients attending the Yangon General Hospital from June
2016 to May 2017 by immunofluorescence and its expression was
compared with immunohistochemistry (IHC) to determine the accuracy
of immunofluorescence. The mean age of the patients was 52.23±11.82
years (26-87 years) and 60% of cases were B-R grade 2 (moderately
differentiated) according to the Bloom-Richardson System. HER2/neu
expression was compared between two different methods. Immunofluorescence detected higher expression of HER2/neu in score +1 and
score +3 but less expression in score +2 (less equivocal cases than
routine IHC). There was significant statistical association between
HER2/neu positivity and histological grade of breast carcinoma
(p value=0.000) in both methods. Concordance rate between IHC and
immunofluorescence was 88.3% (95% CI). The present study showed
that immunofluorescence was a highly reproducible and very robust
method with good concordance with routine IHC. The results
highlighted the accurate assessment of HER2/neu status is a critical issue
in selecting breast carcinoma patients that might benefit from targeted
therapy, trastuzumab.
Keywords: Breast carcinoma, HER2/neu, Immunofluorescence, Immunohistochemistry

INTRODUCTION
Cancer rates are expected to grow worldwide
in recent years and cancer burden rises to
18.1 million new cases and 9.6 million
cancer deaths in 2018.1 Breast carcinoma is
one of the most common malignant tumors
and the leading cause of cancer death in
women, accounting for 2.09 million cases in
2018.1 Though public awareness of screening
mammography and annual clinical breast
examin-ation is increasing, breast carcinoma
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plays the top priority in both developed and
developing countries worldwide. Approximately 70% of cancer deaths occur in lowand middle-income countries.1 In Asian
countries, the incidence of breast carcinoma
is lower than the Western countries but
the mortality-to-incidence ratio is higher in
Asian countries because breast carcinoma
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presents at a younger age and a later
stage because of low screening rates. Breast
carcinoma incidence rates have been steadily
increasing in all Asian countries, with an
annual percentage increase of between 1%
and 3%.2
The highest incidence rate of breast
carcinoma in Asia occurs in Singapore
(incidence rate 65.7 per 100,000 population)
which is followed by South Korea (incidence
rate 52.1 per 100,000 population) and
Japan (incidence rate 51.5 per 100,000
population).3
In Myanmar, breast carcinoma is the third
most common female cancers (incidence rate
22.1 per 100,000 population) accounting for
11.8% of all cancer cases.4 According to the
cancer registry from Medical and Radiation
Oncology Unit, Yangon General Hospital,
breast carcinoma is the most common cancer
in women and number of cases of breast
carcinoma is increasing by year. Human
epidermal growth factor receptor 2,
HER2/neu, encoded by ERB B2 gene, is a
member of human epidermal growth factor
family. Binding to the specific ligand, it
triggers cell proliferation, differentiation, and
inhibits apoptosis and is associated with
worse prognosis.5 HER2/neu is expressed at
low levels in a variety of normal epithelia,
including breast duct epithelium6 and is
amplified and overexpressed in 20-30%
of invasive breast carcinomas.7 HER2/neu
over-expression is also found in ovarian,
stomach and uterine carcinomas.8, 9
Histological types, grade and HER2/neu
protein over-expression are some factors
contributing to the prognosis of breast
carcinoma. Concerning histological typing,
invasive ductal carcinoma carries worse
prognosis than other special types. Histological grade is also associated with the
aggressiveness of tumor. HER2/neu protein
over-expression is associated with poor
prognosis, higher recurrence and reduced
survival rate.10
Tratstuzumab (Herceptin), a humanized
monoclonal antibody against the HER2/neu

receptor, is a form of target therapy that is
effective for breast cancers that are HER2
positive. Herceptin works by attaching itself
to the HER2 receptor on the surface of
breast cancer cells and blocking them from
receiving growth signals to slow or stop
the growth of the breast carcinoma.11
Trastuzumab significantly increases diseasefree intervals and overall survivals in both
early stage and metastatic breast carcinomas
and can also be used in other HER2/neu
positive adenocarcinomas. Since the costs for
trastuzumab therapy are high and side effects
are significant, accurate selection of eligible
patients for this therapy is crucial.
In Myanmar, there have been many research
papers regarding the role of HER2/neu
in breast carcinoma12-14 by immunohistochemistry (IHC) method. Immunohistochemistry is an excellent technique widely
used in tumor diagnosis. Routine IHC is
a relatively inexpensive and easy to perform
method for most pathology laboratories
in Myanmar.
Immunofluorescence is a type of IHC
using fluorescent-labeled antibody. Immunofluorescence can be used in tissue sections
(especially in frozen sections) and cultured
cell line to detect antigen of interest and can
also be used to detect microorganisms.15
Immunofluorescence labeling is not often
used for formalin-fixed paraffin-embedded
tissue (FFPE) sections because of autofluorescence which was usually found in
FFPE sections.16
This study aimed to evaluate the accurate
assessment of HER2/neu status by Immunofluorescence method in FFPE tissues of
invasive ductal carcinoma of breast of
Myanmar patients and to evaluate the
sensitivity and specificity of immunofluorescence compared to routine IHC.
MATERIALS AND METHODS
A cross-sectional descriptive study was
carried out from June 2016 to May 2017 and
a total of 94 histologically proved cases of
invasive ductal carcinomas of breast of
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Myanmar patients were included in this
study. The haematoxylin and eosin sections
from each block were reidentified and
were graded histologically according to
Nottingham Modification of the BloomRichardson system.17 Scoring of HER2/neu
status was done according to guidelines
in American Society of Clinical Oncology
and the College of American Pathologists
(ASCO/ACP).18
Specimen preparation
All specimens were prepared to preserve
the tissue for immunohistochemical staining.
Standard methods of tissue processing
were used for all specimens. Tissues were
prepared in formalin-based fixatives and
will be routinely processed and paraffinembedded.
Four micrometer sections of breast tissues
were cut and affixed onto silane-coated
glass slides and pre-warmed at 60oC for
30 minutes. For removal of paraffin, the
slides were immersed in xylene for 5 minutes
3 times, followed by graded ethanol for 3
minutes 4 times (in 100%, 90%, 70%, 50%
ethanol, respectively). Then, the slides were
rinsed under gently running water and
phosphate buffered saline (PBS).
Antigen retrieval
The slides were placed in a jar containing
sodium citrate buffer (pH 6) and placed in
the microwave for 10 minutes. And then, the
slides were allowed to gradually cool in the
same buffer after heating.
Immunohistochemistry procedure
The tissue sections were rinsed with distilled
water (DW) for 5 minutes 3 times and then
with PBS for 5 minutes once and then tissues
were blocked with 3% H2O2-methanol
for 15 minutes at room temperature for
endogenous peroxidase ablation. Then, the
tissue sections were rinsed with PBS for
5 minutes 3 times and wiped off excess
buffer and a circle was drawn around the
tissue with a PAP pen. Slides were blocked
by incubation in normal goat serum for
30 minutes at room temperature.
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After discarding the blocking serum,
the diluted primary antibody (HER2
monoclonal primary antibody, Rabbit IgG,
Clone EP3, BioGenex) were dropped on the
sections and incubated for 2 hours in the
moist chamber at 4oC in the refrigerator.
Then, the slides were rinsed in PBS
for 5 minutes 3 times. HER2 polyclonal
secondary antibody (Super sensitive TM IHC
detection system, Biogenex) was added and
then the slides were incubated in the moist
chamber for an hour. After rinsing in PBS
for 5 minutes 3 times, the slides were
colorized with 3,3’-diaminobenzidin (DAB),
kept at room temperature without light for
15 minutes and finished coloration with the
distilled water. The sections were counterstained with Mayer’s haematoxylin solution for
2 minutes, thoroughly rinsed with DW,
dehydrated to xylene and permanently
mounted. Positive and negative control slides
were run in parallel with each batch of slides
undergoing IHC procedures. Membrane
staining pattern and intensity were evaluated
according to guidelines in American Society
of Clinical Oncology and the College of
American Pathologists (ASCO/ACP).18
Immunofluorescence procedure
Immunofluorescence staining on paraffin
sections was carried out with the same steps
as IHC procedures on paraffin sections, but
anti-rabbit secondary antibody, Alexa Flour
488 conjugate (Thermo-Fisher Scientific,
Cat No.A 11008) was used . Then, the slides
were counterstained with DAPI (4’, 6’Diamidino-2-phenylindole, dihydrochloride)
(Thermo-Fisher Scientific) for nuclear staining.
Then, the sections were covered with AntiFade reagents (PermaFlour Aqueous mounting
medium, Thermo-Fisher Scientific) and
observed with fluorescent microscope
(Zeiss Axio Imager M2) under appropriate
wavelength filters. During preparation, the
slides must be kept away from direct light to
prevent color fading. The immunofluorescent
slides should be stored in -20oC freezer
before evaluation to keep the quality of
slides. In immunofluorescence, membrane
staining pattern and intensity of fluorescent
staining were evaluated. Alexa Flour 488

produced green fluorescent light around cell
membrane while DAPI produced light-blue
color for nuclear staining.
Statistical analysis
The data were collected in Microsoft excel
and were analyzed in Statistical Package for
Social Science Study for Windows version
16 (SPSS version 16). Simple descriptive
analysis for each single variable was done
and the data were summarized in pie chart,
frequency tables and the proportion and
percentage. P values less than 0.05 were
considered statistically significant.

(26-87 years) and the age distribution of the
patients is described in Table 1. According to
histological grade, most cases (60%) were
B-R grade 2 (moderately differentiated)
according to Bloom-Richardson Histological
Grade System.17 Higher BR grading was
strongly associated with HER2/neu positivity
(p=0.000) in both IHC and Immunofluorescence (Fig. 1, 2).

Ethical considerations
The study was approved by Research and
Ethics Review Committee of University of
Medicine (1).
RESULTS
A total of ninety-four FFPE sections of
invasive ductal carcinoma of breast were
collected from the Pathology Department,
Yangon General Hospital. The mean age
of the patients was 52.23±11.82 years

A=H & E Stain x 200
C=IF (score +1) x 200
B=IHC (score +1) x 200 D=IF (score +1) x 400

Fig. 1. Invasive ductal carcinoma of breast B-R
grade 1

Table 1. Age, BR grade, HER2/neu IHC and
IF scores of invasive ductal carcinoma
of breast
Total no of breast cancer
patients (n=94)
Age group (years)
20-29
30-39
40-49
50-59
≥60
B-R grade
Grade 1
Grade 2
Grade 3
HER2/neu IHC score
0
1
2
3
HER2/neu IF score
0
1
2
3

No

%

2
7
30
27
28

2.1
7.4
31.9
28.7
29.9

14
56
24

15
60
25

1
13
51
29

1.1
13.8
54.3
30.8

1

1.1
17.0
34.0
47.9

16
32
45

B-R=Bloom-Richardson, IHC=Immunohistochemistry,
IF=Immunofluorescence

A=H & E Stain x 200
C=IF (score +3) x 200
B=IHC (score +3) x 200 D=IF (score +3) x 400

Fig. 2.

Invasive ductal carcinoma of breast
B-R grade 3

Then, HER2/neu scores of immunohistochemistry and immunofluorescence was
compared. For IHC, one (1/94) case of
invasive ductal carcinoma of breast was
scored as 0 (1.1%), 13 (13/94) cases were
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scored as +1 (13.8%), 51 (51/94) cases were
scored as +2 (54.3%) and 29 (29/94) cases
were scored as +3 (30.9%). The highest
immunoexpression of HER2/neu by IHC
was +2 score.
For Immunofluorescence, one (1/94) case of
invasive ductal carcinoma of breast (1.1%)
was scored as 0, 16 (16/94) cases were
scored as +1(17%), 32 cases (32/94) were
scored as +2 (34%) and 45(45/94) cases were
scored as +3. The highest immunoexpression
of ER2/neu by Immunofluorescence was
+3 score. Immunofluorescence detected
higher expression of HER2/neu in score +1
and score +3 but less expression in score +2
(less equivocal cases than routine IHC)
(p=0.000).
Table 2. Determination of the accuracy of
immunofluorescence in HER2/neu
expression of invasive ductal carcinoma of breast
Immunofluorescence
Positive
Negative
Total

IHC
+

-

73
7
80

4
10
14

Total
77
17
94

IHC=Immunohistochemistry

Among ninety-four cases of invasive ductal
carcinoma of breast, sensitivity of Immunofluorescence was 91.25% (83.02%-95.7%)
and specificity was 71.43% (45.35%88.28%). Positive predictive value was
94.81% (87.39%-97.96%) and negative
predictive value was 58.82% (36.01%78.39%). Concordance rate between
IHC and Immunofluorescence was 88.3%
(80.25%-93.34%) (95% CI) (Table 2).
DISCUSSION
In this study, HER2/neu status in invasive
ductal carcinoma of breast was compared by
two different methods (IHC and immunofluorescence) with the same primary
antibody after the staining conditions were
optimized. The results showed that the
detection rate of IHC and immunofluorescence in breast tissues is mostly
depending on the staining system. In IHC,
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an enzyme, horseradish peroxidase (HRP)
converts a soluble substrate including 3,3’diaminobenzidin (DAB) into an insoluble
colored product at the antigen site. In
preparation of DAB, it must be ensured that
pH of the solution should be buffered around
7.2. A pH below 7.0 will result in weak DAB
intensity and a pH above 7.6 will result in
a high level of background stain. So DAB
must be prepared just before staining with
an appropriate pH range. In immunofluorescence, fluorescent labeled antibody
indirectly bind to the antigen of interest and
the background staining is much more
reduced than that of routine IHC because no
extra staining is needed in immunofluorescence.
In this study, HER2/neu expression was
higher than that of the other studies done in
Myanmar12-14 (30.9% by IHC and 47.9% by
immunofluorescence). The reasons may be
due to changing genetic predisposition or
the changing effect of the environmental
factors19 or the changing guidelines in
American Society of Clinical Oncology
and the College of American Pathologists
(ASCO/ACP).18
In 2013, the ASCO/ACP guideline on
scoring of HER2/neu has changed. In 2013
guideline, >10% of invasive tumor cells with
uniform intense membrane staining was
scored as +3 while >30% of tumor cells in
2007 guideline. For score +2, >10% of
invasive tumor cells must be stained
incompletely/weakly or <10% of tumor cells
must have intense membrane staining in
2013 guideline while weak or incomplete
membrane staining in 10% - 30% of tumor
cells in 2007 guideline. And so, HER2
expression showed higher positivity rate
using this 2103 guideline than that using
2007 guideline.
Immunofluorescence is a type of IHC using
fluorescent-labeled antibody. In Immunofluorescence, an antibody labeled with
a fluorescent dye (fluorochrome) is used
to combine with the specific antigen and
its fluorescence is detected by fluorescent
microscopy. Immunofluorescence was rarely

used in formalin-fixed paraffin-embedded
sections (FFPE) because of auto-fluorescence which was usually found in FFPE
sections.20 Higher resolution fluorescent
microscope rather than epifluorescent
microscope and new generation dyes must be
used for focusing antigens in formalin-fixed
paraffin-embedded tissue sections.21, 22 In this
study, the new generation Alexa Fluore dye
(Alexa 488) and higher resolution fluorescent microscope (Zeiss Axio Imager M2)
were used for detecting HER2/neu in FFPE
specimens of invasive ductal carcinoma of
breast. Immunofluorescence was a highly
reproducible and very robust method with
good concordance with routine IHC.
In Myanmar, frozen sections were not widely
used and so immunofluorescence on FFPE
sections may be the useful alternative and
could be applicable on FFPE sections.
This method helped to bridge a gap
between routine IHC of FFPE sections and
immunofluorescence.
As a result, the potential of novel therapeutic
option (anti-HER2 therapies) in breast
cancer patients is becoming the standard of
care in breast cancer and appropriate patient
selection must be done by IHC or Immunofluorescence and Immunofluorescence will
now be part of routine pathology in the very
near future.
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Hypolipidemic Activity of Combination of Extract of Zingiber officinale Rosc. (Ginger)
Rhizomes and Citrus aurantifolia Linn. (Lime) Fruits Juice on
Triton-Induced Hyperlipidemic Rats
Khine Khine Lwin1*, Mu Mu Sein Myint1, Khin Phyu Phyu1, Aye Win Oo1, Phyu Phyu Win1,
Khin Tar Yar Myint1, Myint Myint Khine1, Hlaing Myat Thu1 & Kyaw Zin Thant1
1

Department of Medical Research

This study was done in 2016-2017 to investigate the hypolipidemic
activity of combination of watery extract of Zingiber officinale Rosc.
(ginger) rhizomes and fruit juice of Citrus aurantifolia Linn. (lime)
in triton-induced hyperlipidemic rats. Acute oral toxicity test of
combination of watery extract of ginger and lime juice was done on
albino mice by the method of Litchfield and Wilcoxan (1949).
Phytochemical tests of the combination of ginger extract and lime juice
were also performed. Twenty-four Wistar albino rats of both sexes were
randomly divided into four groups consisting six rats each. Group 1 was
normal control group. Group 2 served as triton-induced hyperlipidemic
control group. Group 3 was given combination of watery extract of
ginger and lime juice (10g/kg) and Group 4 was given standard drug
(atorvastatin 30mg/kg). Fasting serum lipid levels (total cholesterol, high
density lipoprotein (HDL) and triglyceride) of all rats were determined
with Semi Auto Chemistry Analyzer. Low density lipoprotein (LDL)
levels of the rats were calculated by using formula. It was observed
that LD50 value of the combination of ginger and lime was more than
16 g/kg. The results showed that after two weeks of pretreatment, serum
total cholesterol and LDL levels were reduced significantly in the
combination of ginger extract and lime juice (10 g/kg) treated group
(p<0.001) when compared with hyperlipidemic control group by using
unpaired Student`s t test. In conclusion, the combination of watery
extract of ginger and lime juice possessed significant hypolipidemic
effect on serum total cholesterol and LDL levels in triton-induced
hyperlipidemic rats.
Keywords: Ginger and lime, Hypolipidemic activity

INTRODUCTION
Hyperlipidemia is a major cause of atherosclerosis and atherosclerosis-associated
conditions such as coronary heart disease
(CHD), ischaemic cerebrovascular disease
and peripheral vascular diseases.1 Raised
cholesterol increase the risk of heart disease
and stroke. Raised total cholesterol is a major
cause of disease burden in both the
developed and developing world as a risk
factor for is chaemic heart disease and
stroke. WHO estimated that almost 20% of

all stroke and more than 50% of all heart
attack can be linked to high cholesterol
level.2 Currently available hypolipidemic
drugs have been associated with a number of
side effects. Because of their side effects,
researchers make great efforts in the production of new drugs which will decrease
the plasma lipid levels effectively with least
side effects. Herbal treatment for hyper____________________________________
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lipidemia has least side effects and is
relatively cheap and locally available.3
There are many medicinal plants such
as Phyllanthus emblica Linn., Zingiber
officinale, Allium sativum Linn. etc which
have been used throughout the world for
the treatment of hyperlipidemia.4 Zingiber
officinale Rosc. (Family - Zingiberaceae) commonly known as ginger is native to Asia such
as China, Japan and India. It grows and is also
cultivated widely throughout Myanmar.
Rhizome of ginger is used traditionally for
sore throat, fever, cough, tooth ache, joint pain
and inflammation, vomiting and indigestion
in Myanmar and India.4, 5 It was reported that
Zingiber officinale Rosc. rhizome has antiinflammatory,6, 7 hypoglycemic,8 antioxidant,5
hypo-lipidemic5 and antipyretic activities.5
Ginger extract showed hypolipidemic effect in
hypercholesterolemic rabbits.9
Citrus aurantifolia Linn. (lime) (Family Rutaceae) fruit is Than-payar in Myanmar.
It grows and also cultivated widely
throughout Myanmar. In traditional medicine
of Myanmar and India, fruits of Citrus
aurantifolia Linn. are useful in cough, sore
throat, fever, joint pain, bronchitis and
cough. The fruit is used as antiseptic.4
Kumari et al. reported that juice of fruits
possessed strong antioxidant activity to
provide protection against damage to
biomolecules by using DPPH assay method.10
It was reported that extract of Citrus
aurantifolia Linn. fruits had antimicrobial
activities.11, 12 Boshtan Maryan et al (2011)
reported that Citrus aurantifolia Linn. had
antioxidant activity, in vitro antibacterial
activity and hypocholesterolaemic activity.13
There is no scientific report of hypolipidemic effect of combination of extract of
Zingiber officinale Rosc. rhizomes (ginger)
and Citrus aurantifolia fruits (lime) juice in
Myanmar. This study was performed to
investigate the hypolipidemic activity of
combination of watery extract of Zingiber
officinale Rosc. rhizomes and Citrus aurantifolia fruits juice on triton-induced
hyperlipidemia in albino rats. Acute toxicity
study of the combination was also performed
in albino mice.
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MATERIALS AND METHODS
Study design
It was a laboratory-based experimental
animal study.
Study area
Study area was Pharmacology Research
Division, Department of Medical Research.
Plant materials and preparation
Zingiber officinale Rosc. rhizomes (ginger)
and Citrus aurantifolia. fruits (lime) were
purchased from Thirimingalar market in
Yangon and identified by the Botanist at
Pharmacology Research Division, Department
of Medical Research. Fresh ginger rhizomes
were washed with water and cut into small
pieces. Then, 100 g of rhizomes were
extracted with 1 litre of distilled water in
boiling water bath for 6 hours to get watery
extract. The extract solutions were filtered
and the filterates were dried in 100°C water
bath to get dried extract. The watery extracts
obtained were stored in airtight desiccator
for further use in experiment. The fresh juice
of Citrus aurantifolia fruits (lime) was
obtained by squeezing. Combination of
watery extract of Zingiber officinale Rosc.
rhizomes (5 g/kg) and freshly prepared juice
of Citrus aurantifolia. fruits (5 g/kg) were
used in this study (Wt/Wt) (1:1 combination)
(i.e 10 g/kg). The combination was dissolved
in distilled water before use in the animal
experiment. This ratio of combination was
extrapolated from human use.
Phytochemical analysis
Phytochemical tests of combination of
watery extract of Zingiber officinale Rosc.
rhizomes and juice of Citrus aurantifolia
fruit were performed qualitatively by using
the method of Harborne.14
Acute toxicity study
Albino mice (ddy strain mice) of both sexes
weighing between 25 g-30 g were used for
acute toxicity test of combination of watery
extract of Zingiber officinale Rosc. rhizomes
and juice of Citrus aurantifolia fruit. Acute

toxicity test were performed and calculation
of LD50 value was done according to the
method of Litchfield and Wilcoxan (1949).15
The doses used in this study were 2.5 g/kg,
5 g/kg, 10 g/kg and 16 g/kg bwt. They were
observed for toxic signs and mortality daily
for 14 days.

Citrus aurantifolia. (lime) fruits (5 g/kg) (i.e
the combination of test drug 10 g/kg)
(1:1 combination Wt/Wt). This combination
was dissolved in distilled water before
oral administration to animals. Group 4 was
orally given standard drug atorvastatin
30 mg/kg and served as a standard drug group.

Determination of hypolipidemic activity
of combination of watery extract of Zingiber
officinale Rosc. rhizomes and juice of
Citrus aurantifolia. fruit on triton-induced
hyperlipidemic rats

Combination of watery extract of ginger
rhizomes and juice of lime fruits, atorvastatin
and distilled water were administered orally
once daily to the rats for 14 days. On day 14
of treatment, after the animals were kept
fasting for 18 hours, Group 2 to group 4 were
given single dose injection of triton 400 mg/kg
in 0.9% physiological saline solution intraperitoneally to induce hyperlipidemia.19-21

Adult healthy albino rats (Wistar strain) of
both sexes weighing (200g-250g) obtained
from Animal Service Division (Department
of Medical Research) were used in this
experiment. In the pilot study, after the mice
were kept fasting for 18 hours, intraperitoneal injections of Triton WR 1339,
300 mg/kg in 0.9% physiological saline
solution to 6 rats were done to induce
hyperlipidemia. After 24 hours of triton
injection, under chloroform anesthesia, blood
samples were collected by cardiac puncture
to determine fasting serum lipid profile.
Blood samples were collected after 18 hours
of fasting.
It was found that there were no increases in
serum lipid levels of the rats from baseline
levels. Therefore, intraperitoneal injections of
triton 400 mg/kg in 0.9% physiological saline
solution to the rats were chosen to induce
hyperlipidemia for this study. In literatures,
intraperitoneal injection of doses of triton
ranged from 250 mg/kg to 400 mg/kg in
0.9% physiological saline solution to the rats
was used to induce hyperlipidemia for
screening of hypolipidemic activity of the new
drugs in rats.16, 17, 18
In this study, twenty-four albino rats of both
sexes were divided into six groups and each
group contained 6 animals. Group 1 was
given distilled water only (negative control
group). Group 2 was hyperlipidemic control
group which did not receive any treatment.
Group 3 was given orally combination of
watery extract of Zingiber officinale Rosc.
(ginger) rhizomes (5g/kg) and juice of

On day 15 (i.e 24 hours after administration
of triton injection) after 18 hours of fasting,
under chloroform anesthesia, blood samples
were collected by cardiac puncture to
determine fasting serum lipid profile. In this
study, fourteen days of pretreatment with the
test drug before intraperitoneal injection of
triton to the rats was done to get good
therapeutic effect. Fasting serum lipid
levels (i.e total cholesterol, triglyceride, high
density lipoprotein) of each rat from
all groups were determined by using
commercial kits (Hospitex Diagnostics,
Italy) method and Semi Auto Chemistry
analyzer. Low density lipoprotein level was
calculated by using Cordova and Cordova
formula (2013).22
Cordova and Cordova formula for calculation of
LDL level was:
LDL = 3/4 (TC-HDL)
LDL = Low density lipoprotein cholesterol
TC = Total cholesterol
HDL = High density lipoprotein cholesterol

Data analysis
The results were shown in mean±SD.
Unpaired Student t test was used to observe
the significance of difference between means
of the control and experimental groups.
Values with p<0.05 was considered as
statistically significant.
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RESULTS
Extraction of fresh rhizomes of Zingiber
officinale Rosc.
Yield percentage of watery extract of fresh
rhizomes of Zingiber officinale Rosc. was 4g
per 100 g (4 %).
Acute toxicity test of combination of watery
extract of Zingiber officinale Rosc. (ginger)
rhizomes and juice of Citrus aurantifolia.(lime) fruits
It was found that the combination of watery
extract of ginger rhizomes and juice of lime
fruits showed no toxic effect and lethality
in mice upto the maximum dose level of
16 g/kg bwt. Therefore, medium lethal dose
(LD50) of the combination was found to
be more than 16 g/kg. Histopathological
examinations of the organs of the mice were
not done.
Phytochemical analysis of combination of
watery extract of Zingiber officinale Rosc.
(ginger) rhizomes and juice of Citrus
aurantifolia. (lime) fruits
The results are shown in Table 1.
Table 1. Phytochemical analysis of combination
of watery extract of Zingiber officinale
Rosc. (ginger) rhizomes and juice of
Citrus aurantifolia (lime) fruits
Plant constituents
Alkaloid
Flavonoids
Glycoside
Amino acids
Polyphenols
Tannins
Saponins
Carbohydrates
Reducing sugar
steroids / triterpene
Resin
Cyanogenic glycosides

Results
(+)
(+)
(+)
(+)
(+)
(-)
(+)
(+)
(+)
(+)
(+)
(-)

(+)=presence, (-)=Absence

Effect of combination of watery extract of
Zingiber officinale Rosc. (ginger) rhizomes
and juice of Citrus aurantifolia. (lime) fruits
on serum lipid profile level of triton-induced
hyperlipidemic rats
The results are shown in Table 2.
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Table 2. Effect of combination of watery extract
of ginger rhizomes and juice of lime
fruits on serum lipid profile level of
triton-induced hyperlipidemic rats
Groups
Control group
Triton-induced
hyperlipidemic
group
Triton+Combination
of watery extract
of ginger rhizomes
and juice of lime
fruit (10 g/kg)
group
Triton+Atorvastatin
30 mg/kg group

TC
(mg/dl)
105.67
±3.67
363.63
±41.46

TriglyLDL
HDL
ceride
(mg/dl)
(mg/dl)
(mg/dl)
27.5 102.17 57.33
±3.39 ±20.06 ±7.84
199.55 6438 97.57
±37.09
±14.04

254.84
92.33 6026 131.74
±24.31*** ±38.13***
±54.01

375.04
±98

175.67
±68.54

6438 140.82
±42.08*

Results are shown in mean±SD
*=p<0.05,** =p<0.01, ***=p<0.001

Statistical comparison was made between
the control and triton-induced hyperlipidemic control group. Statistical comparison
was made between the triton-induced
hyperlipidemic control group and combination
of watery extract of ginger rhizomes and
juice of lime fruits, as well as atorvastatin
receiving groups.
Mean serum total cholesterol, low density
lipoprotein (LDL), triglyceride and HDL
levels of the control group (distilled water
only receiving group) were 105.67±3.67
mg/dl, 27.5±3.39 mg/dl, 102.17±20.06 mg/dl
and 57.33±7.84 mg/dl, respectively. Mean
serum total cholesterol, LDL, triglyceride and
HDL levels of triton-induced hyperlipidemic
control group were 363.63±41.46 mg/dl,
199.55±37.09 mg/dl, 6438 mg/dl and
97.57±14.04 mg/dl, respectively. Significant
increases in serum total cholesterol, LDL,
triglyceride, HDL levels were found when
compared with those of the control group
(distilled water receiving group) (p<0.001).
Mean serum total cholesterol, LDL, triglyceride and HDL levels of triton-induced
hyperlipidemic group administered with
combination of watery extract of ginger
rhizomes and juice of lime fruits, at the
dose of 10 g/kg were 254.84±24.31 mg/dl,
92.33±38.13 mg/dl, 6026 mg/dl and 131.74
±54.01 mg/dl, respectively. There were

significant decreases in serum total
cholesterol (TC) and LDL levels (p<0.001)
except triglyceride level when compared
with the hyperlipidemic group. Reduction of
triglyceride level was 6.4%. So, there was no
significant reduction in serum triglyceride
level. Mean serum HDL level was increased
but it was not significant.
Mean serum total cholesterol, LDL, triglyceride and HDL levels of triton-induced
hyperlipidemic group administered with
standard drug atorvastatin (30 mg/kg) were
375.04±97.99 mg/dl, 175.67±68.54 mg/dl,
6438 mg/dl and 140.82±42.08 mg/dl, respectively. There was no significant decrease in
serum total cholesterol and LDL levels and
triglyceride level. But significant increase in
mean serum HDL level was found (p<0.05).
Statistical comparison was made between the
control and triton-induced hyperlipidemic
control group. Statistical comparison was
made between the triton-induced hyperlipidemic control group and combination of
watery extract of ginger rhizomes and juice of
lime fruits, as well as atorvastatin receiving
groups.
Table 3. Percent reduction of mean total cholesterol, LDL and triglyceride levels
Groups

TC
%

Triton+combination of
watery extract of
ginger rhizomes and
juice of lime fruit
(10 g/kg) group
Triton+atorvastatin
30 mg/kg group

Percent reduction
LDL
Triglyceride
%
%

29.92

53.73

6.4

0

11.97

0

TC=Total cholesterol, LDL=Low density lipoprotein

Percent reductions of mean serum total
cholesterol level and LDL level with
combination of watery extract of ginger
rhizomes and juice of lime fruits were
29.92% and 53.73%, respectively, as shown
in Table 3.
DISCUSSION
Cardiovascular diseases including atherosclerosis are the most common cause of
mortality and morbidity worldwide. Hyper-

lipidemia contributes significantly to the
manifestation and development of atherosclerosis and heart disease.1, 2 Various plants
were shown to be helpful in lowering plasma
cholesterol and hyperlipidemia. Ginger
rhizomes and lime juice had been reported
to have antioxidant and hypolipidemic activities.5, 23 Oral ingestion of ethanol extract
of ginger has been shown to have hypolipidemic and hypocholesterolemic effects in
cholesterol fed rabbits.9 In this study, hyperlipidemia was induced by intraperitoneal
injection of Triton WR 1339. Rodolfo Paoletti
and Remo Fumagalli described that Triton
WR 1339 is one of the many well known
nonionic detergents (surfactant) that induces
the elevation of plasma cholesterol and
triglyceride levels by increasing the hepatic
cholesterol synthesis. The sustained hyperlipaemia and hypercholesterolaemia over
7 days are induced by interference with
the uptake of plasma lipids by tissues. As
a reaction to the impaired uptake of
plasma cholesterol, the rate of endogenous
cholesterol biosynthesis is rapidly increased
in the liver.20
The administration of the surface active
agent, triton WR 1339 induces hypercholesterolaemia and hyperlipaemia in many
species. Triton is used to induce hyperlipidemia in rats because it has rapid onset of
action and causes marked hyperlipidemia.
The triton-induced acute hyperlipidemia in
rat model is highly used in evaluation of
the newer antihyperlipidemic drugs. Tritoninduced hyperlipidemia in rats is simple and
rapid for evaluation of test substance and can
be considered as useful method for screening
of activity of new antihyperlipidemic drugs.24
In this acute toxicity study, the combination of
watery extract of ginger rhizomes and juice
of lime fruits showed no toxic effect and
lethality in mice up to the maximum dose
level of 16g/kg. Therefore, LD50 value was
found to be more than 16g/kg. The results
indicated that the combination of watery
extract of ginger rhizomes and juice of lime
fruits was found to be nontoxic. In this study,
there were marked increases in the levels of
serum total cholesterol (TC), triglyceride
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(TG), low density lipoprotein (LDL) and
increase in the level of good cholesterol
(HDL) in the rats administered intraperitoneally with triton (400 mg/kg) (p<0.001). In
our previous study of hypolipidemic activity,
the combination of juice of ginger rhizome
(2 g/kg) and lime fruit juice (2 g/kg) (Wt/Wt)
(i.e the combination of the test drug, 4 g/kg)
was given orally to the rats for two weeks.
Then, the rats were intraperitoneally injected
with Triton WR 1339 (400 mg/kg) to induce
hyperlipidemia. Twenty-four hours after
triton injection, the fasting serum lipid levels
were determined. The results showed that
there were no significant reductions in serum
lipid levels in the rats.25 In the present study
for determination of hypolipdemic activity in
rats, oral administration of the combination
of watery extract of ginger rhizomes
(5 g/kg) and juice of lime fruit (5 g/kg)
(i.e the combination of test drug 10 g/kg)
was used. It was observed that combination
of watery extract of ginger rhizomes and
juice of lime fruits at the dose of 10 g/kg
decreased the levels of total cholesterol
(TC) and low density lipoprotein (LDL)
cholesterol significantly but serum triglyceride (TG) levels were not decreased when
compared with hyperlipidemic control group.
Mean serum HDL level was not significantly
increased. In the present study, standard drug
atorvastatin (30 mg/kg) showed significant
increase in HDL level but there was no
significant decrease in serum TC, TG, LDL
levels when compared with hyperlipidemia
control group. Plant constituents such as
saponin, polyphenol, flavonoids and steroids
have been reported to have hypolipidemic
activity.26 In the present study, the hypolipidemic effect can be due to the presence
of polyphenols, flavonoids, steroids and
saponin in combination of watery extract of
ginger rhizomes and juice of lime fruits.

serum total cholesterol and LDL levels in
triton-induced hyperlipidemic rats.
Competing interests
The authors declare that they have no
competing interests.
ACKNOWLEDEMENT
We would like to thank Director-General
(Department of Medical Research) for
allowing us to perform this research.
REFERENCES
1.

2.

3.

4.

5

6.

7.

Conclusion
Combination of watery extract of Zingiber
officinale Rosc. rhizomes and juice of
Citrus aurantifolia fruits had significant lipid
lowering effect (hypolipidemic effect) on
178

8.

Mahley RW & Bersot TP. Drug Therapy for
Hypercholesterolemia and Dyslipidemia. In:
Editors, Laurence L Brunton, John S Lazo
and Keith L Panker. Goodman and Gilman’s
The Pharmacological Basis of Therapeutics.
11th Ed. Mc Graw-Hill Medical Publishing
Division, 2001; 933.
Health Observatory (GHO) data Global
for raised cholesterol [Internet] Available
from: www. who. int/gho/ncd/risk factors/
cholesterol level
World Health Organization. Guidelines for
the Appropriate Use of Herbal Medicines.
Geneva, WHO, 1998. [Internet] Available
from: www.apps.who.int>medicinedocs
Department of Traditional Medicine.
Collection of Commonly Used Herbal
Plants. Nay Pyi Taw, Ministry of Health,
Myanmar, 2003; 95-98.
Mishra RK, Kumar A & Kumar A. Pharmacological activity of Zingiber officinale.
International Journal of Pharmaceutical and
Chemical Sciences 2012; 1(3): 1422-1427.
Khine Khine Lwin. A study of the antiinflammatory effect of Zingiber officinale
Roscoe. (Gyin-sein) on albino rats.
[MMedSc Pharmacology, thesis]. Institute
of Medicine: Mandalay; 2000.
Thomson M, Al-Qattan KK, AL-Sawan SM,
et al. The use of ginger (Zingiber officinale
Rosc.) as a potential anti-inflammatory
and antithrombotic agent. Prostaglandins
Leukotriene Essential Fatty Acids 2003;
67(6): 475-478.
Soe Moe Aung. The hypoglycemic activity
of Zingiber officinale Roscoe. (Gyin) on
albino rats. [MMedSc thesis]. Defense
Service Medical Academy: Yangon; 2009.

9.

Bhandari U, Sharma JN & Zafan R. The
protective action of ethanol ginger extract
in cholesterol fed rabbits. Journal of
Ethanopharmacology 1998; 61(2): 167-171.

10. Kumar S, Sarmah N & Handique AK.
Antioxidant activities of the unripen and
ripen Citrus aurantifolia. International
Journal of Innovative Research in Science,
Engineering and Technology 2013; 2(9):
4811-4816.
11. Salih ND. Evaluation of the antimicrobial
effects of Citrus aurantifolia (Key Lime)
against different microbial species isolated
from asthma and sinusitis patients. World
Journal of Pharmacy and Pharmaceutical
Sciences 2015; 4(05): 324-334.
12. Mar Mar Nyein, Wah Wah Aung, Thin Thin
Yu, Khin Saw Mon, Aye Aye Maw & Kyaw
Moe. Anti-bacterial activity of Citrus lemon L.
(Lime) and effect of its juice for decontamination of bacteria from different drinking
water sources and food specimens.
Programme and Abstracts of the Myanmar
Health Research Congress; 2006; Yangon,
Myanmar. p 53.
13. Boshtan M, Moshtaghian J, Naderi G, et.al.
Antioxidant effects of Citrus aurantifolia
(Christms) juice and peel extract on LDL
oxidation. Journal of Research and Medical
Science 2011; 16(7): 951-955.

19.

20.

21.

22.

23.

14. Harborne JB. Phytochemical Method. In: A
Guide to Modern Techniques of Plant
Analysis. 2nd Edition. Chapman and Hall
(USA), 1984; 317-326.
15. Litchfield DJ & Wilcoxan FA. A simplified
method of evaluating dose-effect experiment.
Journal of Pharmacology and Experimental
Therapeutic 1949; 96(2): 99-113.

24.

16. Chinta G, Prashanthi K, Kumari DP, et al.
Hypolipidemic activity of the aqueous
extract from the Morinda citrifolia leaves
in triton induced hyperlipidemic rats.
Pharmacology Online 2009; 3: 9-28.

25.

17. Elbahy DA, Madkour HI & Abdel-Raheem
MH. Evaluation of antihyperlipidemic
activity of eugenol in triton induced
hyperlipidemia in rats. International Journal
of Research Studies in Biosciences 2015;
3(10): 19-26 Available from: www. arc
journals. org©ARC Page
18. Gayathri V, Ananthi S & Vasanthi HR.

26.

Antihyperlipidemic potential of polyphenol
and glycoside rich Nerium oleander flower
against triton WR-1339-induced hyperlipidemia in experimental sprague dawley
rats. Journal of Chemistry 2013: Article ID
825290, 8 pages. http://dx.doi.org/ 10.1155/
2013/825290
Aye Aye Mya. Lipid lowering effect of
ethanolic extract of leaves of Aegle marmelos
(L.) Correa (Oka-shit) in albino rats.
[MMedSc thesis]. Institute of Medicine:
Mandalay; 2016.
Paoletti R & Fumagalli R. Blood
Cholesterol Depressants. In: Laurence DR
and Bacharach, Editors. Evaluation of Drug
Activities: Pharmacometrics, Vol (2).
Academic Press, London and New York,
1964; 877-878.
Pareek A, Chandurkar N, Tenpe CR, Yeole
PG & Payghan R. Effect of atorvastatin and
hydroxychloroquine combination on triton
WR 1339 induced hyperlipidemia in rats.
Indian Journal of Pharmacology 2009;
41(3): 125-128.
Cordova CMMde and Cordova MMde.
A new accurate simple method for LDL
cholesterol estimation based on directly
measured blood lipids from a large cohort.
Annal of Clinical Biochemistry 2013; 50(1):
13-19.
Oboh G, Bello FO, Ademosun AO, et. al.
Antioxidant, hypolipidemic and antiangiotensin-1-converting enzyme properties
of lemon (Citrus limon) and lime (Citrus
aurantifolia) juice. Comparative Clinical
Pathology 2015; 24(6): 1395-1406.
Sikarwar MS & Patil MB. Antihyperlipidemic activity of Salacia chinensis root
extracts in triton-induced and atherogenic dietinduced hyperlipidemic rats. Indian Journal of
Pharmacology 2012; 44(1): 88-92.
Pharmacology Research Division. Acute toxicity and hypolipidemic activity of combination
of juice of Zingiber officinale Rosc. rhizomes
and juice of Citrus aurantifolia. fruit on triton
induced hyperlipidemic rats. Monthly Report
2016 December, Department of Medical
Research, Yangon.
Konda VR, Madhavie E, et al. A review on
medicinal plants with potential hypolipidemic activity. International Journal of
Pharmacology and Bioscience 2013; 4(4):
729-740.

179

Myanmar Health Sciences Research Journal, Vol. 32, No. 2, 2020
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Viruses are common causes of lower respiratory tract disease in infants
and young children and represent a major public health problem
in children. The present study aimed to identify viral etiological agents
of acute lower respiratory infections (ALRI) among children admitted
to Yangon Children’s Hospital from February 2014 to August 2015.
Clinical data and nasopharyngeal swab (NP) samples were collected.
Four multiplex polymerase chain reaction assays were performed to
detect 13 respiratory viruses in each NP sample. A total of 390 were
enrolled. The age of the children ranged from one to 108 months with
median age of 12 months. Of all study children, 202(51.8%) were nonsevere ALRI and 188(48.2%) were severe ALRI cases. Presence of
wheeze (p=0.001), attendance at kindergarten (p=0.01) and higher total
WBC counts (p=0.004) were significantly associated with severe ALRI.
Among 390 samples, 157(40.3%) were positive for at least one
respiratory virus. Major viruses detected were rhinovirus (72, 18.5%),
respiratory syncytial virus (30, 7.7%), adenovirus (17, 4.4%) and
parainfluenza virus 3 (17, 4.4%). Respiratory syncytial virus (OR=1.35,
95% CI=1-1.8) and influenza A virus (OR=1.63, 95% CI=1.2-2.24) were
associated with diagnosis of severe ALRI, but adenovirus (OR=0.35,
95% CI=0.13-0.99) was found to be related to less risk of severe ALRI.
This study showed that rhinovirus, respiratory syncytial virus,
adenovirus and parainfluenza virus 3 were leading cause of ALRI in
hospitalized children and suggested that respiratory syncytial virus and
influenza A virus may increase the severity of ALRI.
Keywords: Viral pathogens, Lower respiratory infections, Yangon Children’s Hospital
INTRODUCTION

Worldwide, acute respiratory infections (ARI)
are a leading cause of morbidity and mortality
in children.1 ARI in children comprises
a complex group of illnesses of different
aetiologies, clinical presentations and degree
of severity. Etiological data are important
for clinical and public health management
processes to reduce the mortality due to ARI
or pneumonia. Regardless of geographic
location, the most common etiologic agents
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of ARIs in children are viruses.2 Respiratory
syncytial virus (RSV), human rhinovirus
(HRV), influenza virus A and B (FLU A and
B), parainfluenza virus (PIV) and human
metapneumovirus (hMPV) are associated with
severe forms of childhood ARI.3, 4 However,
complex nature of viral etiology for ARI
____________________________________
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may lead to technical difficulties to diagnose
wide range of viruses.
The development of molecular methods
such as conventional or real-time reverse
transcriptase polymerase (RT-PCR) has
facilitated rapid and sensitive simultaneous
diagnostic detection of the variety of viruses
causing respiratory tract infection.5 However,
limited resources and facilities preclude
the routine use of molecular diagnostics
in tropical lower-income countries. As a
consequence, insight into the aetiology of
ARIs is lowest in regions of the world
where morbidity and mortality are highest.
Better understanding of the full spectrum
of respiratory viruses causing ARIs in
hospitalized patients in these settings is
essential for improving preventive and
therapeutic strategies.6 There is a limited
data on viral etiology of childhood ARI in
Myanmar. In the present study, hospitalized
Myanmar children with ARI were
investigated for 13 viral pathogens using
multiplex-polymerase chain reaction (PCR).
MATERIALS AND METHODS
The hospital-based study was conducted
from February 2014 to August 2015 at
Yangon Children’s Hospital. Children aged
more than one-month who presented with
acute lower respiratory tract infections
(ALRI) were enrolled into the study after
taking informed consent. Patient clinical
information, laboratory data and nasopharyngeal (NP) swab samples were collected
from all enrolled patients. Nasopharyngeal
samples were taken within 24 hours of
admission by trained research doctors. Case
categories were defined using modified WHO
Integrated Management of Childhood Illness
(IMCI) algorithms.7 ALRI was defined by
the presence of ARI (cough and/or difficult
breathing) and tachypnea (a respiratory rate
>60 per minute for children aged 1 month,
>50 per minute for those aged 2-11 months,
and >40 per minute for those aged 12-59
months). Children with general danger signs,
chest in drawing or stridor were categorized
as severe ALRI.

Laboratory analysis
Nasopharyngeal samples collected were
stored at -80ºC. Viral RNA was extracted
from the samples by using QIAamp RNA
Mini Kits according to the manufacturer’s
instructions. Four multiplex polymerase
chain reaction (PCR) assays (assay 1: FLU A,
FLU B, RSV, hMPV; assay 2: parainfluenza
virus 1-4; assay 3: HRV, human coronavirus
229E (HCoV-229E), human coronavirus
OC43 (HCoV-OC43); assay 4: adenovirus
and human bocavirus (HBoV) were
performed to detect 13 respiratory viruses
in the samples. QIAGEN one step RT-PCR
kits and TaqDNA polymerase (Promega,
San Luis Obispo, CA) were used for the
preparation of PCR mixtures. Positive RNA
templates of each respiratory virus were used
for quality control.
Data analysis
Clinical characteristics were compared
between ALRI categories (non-severe vs.
severe) using Chi-squared test and Student’s
t test. The effect of each viral infection on
the risk of an ALRI being diagnosed as
severe was assessed using univariate
analysis, and expressed as odds ratio with
95% confidence intervals (95% CI).
Ethical consideration
The study was approved by the Ethics
Review Committee of Department of Medical
Research. Written informed consents were
obtained from the guardians of all study
children.
RESULTS
Characteristics of study participants
A total of 390 patients were enrolled in
the study. Ages ranged from one month to
9 years with median age of 12 months.
They included 225 boys (57.7%) and 165
girls (42.3%). The mean duration from
disease onset to admission was 3.5 days.
Thirty-five patients (8.9%) had attended
daycare or kindergarten at the time of

illness.
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Table 1. Background characteristics of study
population

Characteristic

Sex
Male
Female

NonSevere
severe
ALRI
ALRI
(N=390)
(N=188)
(N=202)
Total

225
124
101
(57.7%) (61.39%) (53.72%)
165
78
87
(42.3%) (38.61%) (46.28%)

Age (months)
Clinical findings
Duration of
illness
(days)
Body temperature
Pulse rate

0.12

(72, 18.5%), RSV (30, 7.7%), adenovirus
(17, 4.4%), parainfluenza virus 3(17, 4.4%),
and influenza A virus (13, 3.3%). Newly
identified viruses were also detected; HCoV
(2%), HBoV (2%) and HMPV (0.8%)
(Table 2). Of all ARI cases, 28(7.2%) were
multiple viral infections which included
25(6.4%) dual infections and 3(0.8%) triple
infections.
Table 2. Respiratory viruses detected in study
samples (n=390)

pvalue

14.6
±13.2

15.5
±15

13.6
±10.8

0.15

3.47
±4.2

3.22
± 3.2

3.7
±5

0.22

99.69
±1.41

99.6
±1.4

99.7
±1.42

0.73

126.2
±18.8

123.5
±19.6

126.2
± 17.8

0.19

Wheeze
Yes

141
50
91
(36.15%) (24.75%) (48.4%)

No

249
152
97
(63.85%) (75.25%) (51.6%)

WBC count

13.58
±8.47

12.17
±8.76

14.88
±7.99

No

%

72
30
17
17
13
8
8
3
3
3

18.46
7.69
4.36
4.36
3.33
2.05
2.05
0.77
0.77
0.77

<0.001
0.004

Breast feeding

Table 3. Effect of common respiratory viruses on
the risk of severe ALRI
RT-PCR

Yes

307
162
145
(78.7%) (80.2%) (77.1%)

No

83
40
43
(21.3%) (19.8%) (22.8%)

N=390
0.29

Kindergarten attended
Yes

35
(8.97%)

No

355
(91%)

Number of
house-hold
members
Number of
school-going
children

5.46
±1.6
1.08
±1.09

11
(5.5%)

24
(12.7%)

0.01

191
164
(94.5%) (87.2%)
5.57
±1.8
1.17
±1.13

5.35
±1.4
1
±1.05

Total

Severe
ALRI
No (%)

Unadjusted
OR
(95% CI)

pvalue

Rhinovirus
Positive

72

Negative

318 155(48.74)

33(45.83) 0.94(0.71-1.24)
1

0.66

RSV
Positive

30

Negative

360 169(46.94)

19(63.33)

1.35(1.0-1.8)
1

0.04

Adenovirus
0.16

0.13

Of all study children, 202(51.8%) were nonsevere ALRI and 188(48.2%) were severe
ALRI. Presence of wheezing (p=0.001), higher
total WBC counts (p=0.004), and attendance
at kindergarten (p=0.01) were significantly
associated with severe ALRI (Table 1).
Viral etiologies
Among 390 samples, 157(40.3%) were
positive for at least one respiratory virus.
Major viruses detected were human rhinovirus
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Respiratory virus
Human rhinovirus (HRV)
RSV
Adenovirus
Parainfluenza virus 3
Influenza A virus
Human coronavirus OC43 (HCoV-OC43)
Human bocavirus (HBoV)
Human metapneumovirus (hMPV)
Parainfluenza virus 1
Parainfluenza virus 2

Positive

17

3(17.65) 0.35(0.13-0.99)

Negative

373

185(49.6)

1

5(29.41)

0.6(0.28-1.26)

0.05

Parainfluenzavirus 3
Positive

17

Negative

373 183(49.06)

1

0.17

Influenza A virus
Positive

13

Negative

377 178(47.21)

10(76.9) 1.63(1.19- 2.24)
1

0.002

ALRI = Acute lower respiratory tract infection

Common viruses and risk of severe ALRI
Table 3 shows the effect of common
respiratory viruses on the risk of severe
ALRI. Respiratory syncytial virus (OR=1.35,
95% CI=1-1.8) and influenza A virus

(OR=1.63, 95% CI=1.2-2.24) were associated
with diagnosis of severe ALRI, but adenovirus (OR=0.35, 95% CI=0.13-0.99) was found
to be related to less risk of severe ALRI.
DISCUSSION
Viral etiologies of ARIs in 390 hospitalized
children in Yangon Children’s Hospital
enrolled during a period of one and a half
years (February 2014 to August 2015) were
reported in this study. Eleven different
viruses were associated with 40% of the
hospitalized patients with ALRI. Thirty-three
percent of patients were diagnosed with
single virus infections and 7.2% were coinfected with multiple respiratory viruses
(6.4% dual infections and 0.8% triple
infections). Overall, rhinovirus was the most
frequently detected virus, and accounted for
18.5% of infections. RSV (7.7%) was the
second most common virus detected, while
adenovirus and parainfluenza virus 3 were
detected in 4.4% each and influenza A virus
in 3.3%. Newly identified viruses such as
HCoV and HBoV were also detected in a
small proportion of ARI cases (2%).
In the present study, respiratory viral agents
were detected in 40% of cases, which is
rather different from that of other studies. In
a study among hospitalized children in
central Vietnam, virus detection rate was
69% but in a Korean study it was only 22%.8, 9
The prevalence of viral pathogens associated
with ARI may vary in different countries
with different geographic and climatic
characteristics. The spectrum of major viral
pathogens identified in our study was
similar to those of previous studies in
Vietnam and South Korean.8, 10 However,
there were some differences in terms of
proportion. Our study showed a lower
proportion of RSV and influenza A virus
compared with either Vietnam or South
Korea. Although human rhinovirus infection
was most commonly detected, the etiological
role of HRV in hospitalized ARI cases is
questionable. Previous reports showed
frequent detection of HRV in apparently
healthy children.11, 12 There could be some

underlying reasons for why HRV was
associated with ALRI while high HRV
detection rate among healthy children. Viral
load and serotypes may play a role. ARI
patients may have higher HRV loads than
healthy control and/or infected with more
pathogenic serotypes. Another possibility
may be co-infection with other undetected
respiratory viruses or bacteria. No viruses
were detected in 60% of cases in this study.
It was possible that some children may have
infection with other viruses not included
in our assays (eg. enteroviruses).
In addition, some may have cleared their
viral infection before the collection of
clinical samples. It was also believed that
bacterial infections accounted for a
substantial proportion of ARI among
hospitalized children. In this study, severe
ALRI cases were associated with wheezing
or higher total WBC counts. These findings
suggest that our severe ALRI cases may
have included many bronchiolitis cases or
cases with bacterial infection/co-infections.
Our study also revealed that RSV and
influenza A virus were found to have an
association with severe ALRI cases, a finding
which is compatible with a number of other
studies.13, 14, 15
Limitations of the study
Since this study was only 18 months, we
cannot conclude on the seasonality of the
viruses that were detected. Multiplex PCR
assays were used to detect 13 common
respiratory viruses with high sensitivity.
However, there is a possibility that some
other viruses, which were not in our
detection system, might be circulating in
hospitalized children in YCH. This study
used the modified WHO IMCI algorithms
to define ALRI instead of radiologically
confirmed pneumonia.
Conclusion
This study showed that rhinovirus,
respiratory syncytial virus, adenovirus,
parainfluenza virus 3 and influenza A were
most commonly detected in hospitalized
ALRI childrenin YCH. Newly identified
183

hospitalized Vietnamese children in Ho Chi
Minh City, 2004–2008. PLoS ONE 2011;
6(3): e18176. doi:10.1371/ journal. pone.
0018176

viruses such as HCoV, HBoV and hMPV
were also implicated. The study also suggested
that respiratory syncytial virus and influenza
A virus may increase the severity of ALRI.
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Myanmar is one of the high Human
Immunodeficiency Virus (HIV) prevalence
areas of the world. In 2016, the prevalence
of HIV among reproductive aged 15-49
years was 0.6%.1 Cervical cancer is the
fourth most common cancer in women. In
2012, it was estimated to be 528,000 new
cases and 266,000 deaths worldwide. Almost
87% of cervical cancer deaths occur in the
less developed regions.2 Compared with
general population, HIV-infected women are
about 3 times more likely to be diagnosed
with cervical cancer.3 The rate increased
with immunosupresssion.4
The aim of this study is to study abnormal
cervical cytology patterns among HIVinfected women attending Anti-retroviral
Therapy center of Pyin Oo Lwin Township.
A cross-sectional descriptive study was
carried out on 400 adult HIV-positive
women (18 years and above) attending ART
center of Pyin Oo Lwin Township during
July 2018 and June 2019 were included in
this study. The sample size was calculated
by one sample proportion method and total
400 HIV-infected women were selected
randomly. Known case of cervical cancer
was excluded in this study.
Cervical cells were taken by using disposable Ayre's spatula. The smear slides
were stained with Papanicolaou (Pap) stain
and examined under light microscope. The
interpretation of result was done by using

Bethesda System (2014).5 In this study, the
mean age of participants was 39.8±9.5 years,
and mean age of first coitus was 22.2±5.4
years. According to cervical cytology
results, 358/400 (89.5%) were negative for
intraepithelial lesion or malignancy (NILM)
and 42/400 (10.5%) were epithelial cell
abnormality (ECA). Among ECA, 30 (7.5%)
cases were low-grade squamous intraepithelial lesion (LSIL), 3 (0.8%) cases were
high-grade squamous intraepithelial lesion
(HSIL), 8 (2%) cases were atypical squamous
cells of undetermined significance (ASC-US)
and 1 (0.2%) case was atypical squamous
cells cannot exclude HSIL (ASC-H).
The most of the HIV-infected women in this
study had no history of taking cervical Pap
smear, and they were regular menstrual
cycle, single married, no history of smoking,
no history of abnormal bleeding per vagina
and not easily bleed on touch cervix. Mean
duration of HIV infection was 4.7±3.9 years,
mean duration of ART treatment was
3.6±3.1 years and mean CD4 count was
459.7±260.9 cells/mm3. According to these
result, most of the women in this study were
good in clinical conditions. So, in this study,
the prevalence of abnormal cervical cytology
was lower than estimated prevalence.
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This study shows that high percentage
of inflammatory smears, reactive cellular
changes associated with inflammation
311/400 (77.8%). In this study, elderly HIVinfected women show atrophic smear (8/400,
2%). Squamous metaplasia (25/400, 6.2%)
was also found among the non-neoplastic
cellular variations.
Among the organisms can be examined in
cervical cytology, only the flora suggestive
of bacterial vaginosis (BV) (14/400, 3.5%)
was revealed in this study. BV is the most
common vaginal disorder among women
of reproductive age. Evidence regarding an
association between BV and cervical precancerous lesions has so far been conflicting
and is still a matter of debate.
This study also investigated the association
between abnormal cervical cytology
results and clinical characteristics such as
age, age of first coitus, smoking, abnormal
bleeding per vagina etc. Among them,
abnormal cervical cytology results were
highly statistically significant (p=0.006) with
history of post coital bleeding and redness of
cervix and borderline significant (p=0.05)
with easily bleed on touch of cervix on
vaginal examination. It was already known
that these factors are the signs and symptoms
of precancerous lesions. The other clinical
variables were not significantly associated
with the abnormal cervical cytology results.
There are some limitations such as one
study area, conventional Pap smear method
and current CD4 counts record availabilities.
The result of abnormal cervical smear
will be increased by using modern ThinPrep
preparation or liquid-based cytology
methods of Pap smear. Myanmar is the
developing country and the prevalence of
HIV and cervical cancer is high as
mentioned above. So, it is needed to find out
early screening of cervical cancer in HIVinfected women in Myanmar and stress in
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periodic Pap smear screening in this highrisk population to decrease the burden of
cervical cancer. Health education should be
provided to HIV-infected women for early
screening of cervical cancer who have
history of relevant clinical signs and
symptoms. The further similar study with
larger sample size, extended study area and
preferred cervical cytology method (eg.
liquid-based cytology) is needed to get more
representative basedline data for Myanmar.
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Nowadays, radon concentration has been
interested for radiological safety because
radon is a radioactive gas for which both
ingestion and inhalation present health risks,
therefore radon in air and water has become
a public health concern. Radon is produced
continuously in soil, rocks and water source
through alpha decay of uranium, thorium
and actinium series and radium. Radon
and its progenies emit alpha particles.1

bedrock have become a global issue. Safe
and effective ways to reduce radon content in
water are needed for public water safety as
any radon has some risk of causing lung
cancer and stomach cancer. In Myanmar, the
radon concentration in ground water has not
been measured yet. Radon content in public
using wells water has not been tested
in coastal area of Dawei District, Taninthayi
Region yet.

Radon in water usually originates in water
wells that are drilled into bedrock containing
radon gas. Radon gas is found in all
types of wells, but particularly in bedrock
(sometimes called “drilled” or “artesian”)
wells. Environmental Protection Agency
(USEPA) established a voluntary program to
promote radon awareness, testing and
reduction and has warned the public that any
radon has some risk of causing lung cancer
and should always try to reduce the radon
level in water and air.2

This experimental study was done in May
2018 to determine the natural radon content
in public well water of selected villages in
Dawei Township, Taninthayi Region. In this
study, four villages were selected to include
all different parts of the townships; namely
Maungmelshaung village from the upper
part, Shinmokehtee village from the lower
part, Zaloone village from the central area
and Pacaryi village from the bedrock mining
area of Dawei Township. Twenty-five public
wells were randomly selected from each
village. Altogether 100 wells were selected
after permission from village administrator.

The recorded values of radon concentration
in ground water are within the recommended
safe limit of 11.1 Bq/L (US Environmental
Protection Agency) and 100 pCi/L (WHO).3
Many studies have been done to measure
radon in water from different places around
the world due to radon health hazard. They
showed the water samples with more than
the EPA recommended safe limit of
11.1 Bq/L. Radiological health hazards
associated with natural radionuclides and
their progenies due to the consumption of
ground water of coastal area with formed

Approximately 1,000 ml of raw water
samples were collected from each wells
directly. Before taking water sample, each
sample container was rinsed with distilled
water and well water collected. Radon
content level in raw water (40 ml) was
measured on-site using RAD 7, Electronic
_____________________________________
*To whom correspondence should be addressed.
Tel: + 95-95184656
E-mail: wttl.dmr@gmail.com
DOI: https://doi.org/10.34299/mhsrj.009102

187

Radon Detector.4 In this study, radon
concentrations in 100 water samples from 4
villages varied from 10.60±1.01 pCi/L to
187.00± 1.85 pCi/L and their mean value was
34.02±1.65 pCi/L. Radon concen-trations in
4 wells (4/100, 4%) were more than the
WHO recommended permissible level (100
pCi/L) but below the WHO action Level
(300 pCi/L). Radon concentrations in
ground water at Maungmelshaung village
from the hilly part (144.00±1.60 pCi/L,
102.00±1.48 pCi/L) and Pacaryi village from
the bedrock mining area (187.00±1.85 pCi/L,
139.00±1.64 pCi/L) were more than the
permissible level but lower than the
action level. Mean values of radon concentrations were 39.91±1.65 pCi/L at mining
area, 36.30±1.15 pCi/L at hilly part, 32.62±
1.15 pCi/L at lower part and 28.43
±1.18 pCi/L at central part of the Dawei
Township. Tested ground water samples
(7/100) (7%) indicated the pH level
<5. WHO permissible level is (6.5-8)
(WHO, 2016). These 7 wells were located in
Maungmelshaung village, Zaloone village
and Pacaryi village of Dawei. The depths of
tested wells were between 30-90 feets.
This research highlighted that there was
no risk of radiation exposure from tested
100 water samples to community. Water
samples from selected villages of Dawei
Township contained lower radon concentration which is public safe limit level.
Despite the reported radiological risk
associated with the exposure to radon and its
progenies, the level of awareness of the
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presence of this carcinogenic radionuclide in
well water from selected villages of Dawei
Region is low. WHO-2009 and International
Commission on Radiological Protection
(ICRP-2009) have recommended radon
concentration of 100pCi/L as the public safe
limit above which can be health hazard.
Knowledge of the distribution of radionuclide levels is important for the public
safety and it is also necessary to know safe
and effective ways to reduce radon content
in water.
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