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Nationwide Overview of the Distribution of  
Hepatitis B Virus Genotypes in Myanmar 

Hepatitis B virus (HBV) infection is a severe health concern worldwide. 
HBV is a DNA virus with a rapid rate of mutation. Based on the 
heterogeneity of the HBV nucleotide sequence, the HBV strains are 
divided into eight genotypes, A to H, with a characteristic geographical 
distribution.  
Identifying and tracking the changes of HBV genotypes is important in 
terms of both monitoring infection rates and predicting disease and 
treatment.  
The present study was conducted to amplify the partial genome of HBV 
and apply the direct sequencing method for determination of HBV 
genotypes circulating in different states and divisions in Myanmar.  
A total of three hundred and fifty-three HBsAg positive samples screened 
from 5400 peoples who residing at Seven States, Seven Divisions and 
Nay Pyi Taw Union Territory. HBV DNA was detected using poly- 
merase chain reactions (PCR) targeting the DNA sequences encoding 
the Pre-S region.  
Primer design and optimization of Pre-S PCR was carried out and 
purified PCR products were sequenced from both directions on an ABI 
Prism 3500 (Applied Bio-systems, Sequencer), using the Pre-S PCR 
primers. Sequences were then edited, aligned and compared with 
reference sequences using NCBI genotyping tool.  
Differential genotype prevalence was seen in different regions of 
Myanmar. Regarding overall prevalence of study population, Genotype C 
(62.04 %) is the predominant type in Myanmar.  
Most prevalent genotype for Central region is genotype C but Chin state 
which near to India border was shown 93% of genotype D. Differential 
prevalence of HBV genotypes in States and Divisions of Myanmar was 
also seen in this study.  
The sampling covered all states and divisions of Myanmar which is the 
continuation of Nation-wide sero-survey carried out in 2015. 
This study provides the most complete overview of HBV genotype 
distribution in Myanmar to date and reflects the origin and plurality of 
genotypes in the Myanmar population. 
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မနမ ငငအတင  အသည ရ ငအသ ဝဘပ ၏ ဗဇမ ကမ က လလ ခင  
 

အသည ရ ငအသ ဝ  ဘ ရ ဂသည ကမ တစလ တငအ ရ  
က သ  ကန မ ရ ပဿန တစရပဖစပသည။ အသည  
ရ ငအသ ဝဘပ ၏ ဗဇမ က ပ င လမမ ပ ၊ ယ န 
အထဗဇမ က အ မ အပ(ခ ) အထရပ  ဒသအလက 
ပ င လမရပ သည။ ယင မ ဗဇ ပ င လမသည အသည  
ရ ငအသ ဝ  ဘ ကသ ရ င ထန ခ ပ ရ အတကလည  
မ စ အသ ဝငပသည။  

ယခ လလ မတငအ သည ရ ငအသ ဝ  ဘ ပ ၏ မ ဗဇ 
အပင တစခက မ ဗဇအစအစ ဖင လလ ၍ အမ သ ဗဇ 
နည ပည သတင အခကအလကဌ နတင စ ဆ င ပ ပထ  
သ  အသည ရ ငအသ ဝ  ဘ ဗဇမ က (၈) ခဖငယ တ၍ 
မနမ ငငအတင တ ရရသည အသည ရ င အသ ဝ  ဘ 
မ ဗဇက လလ ပသည၊၊  

ယခသ တသနသည၂၀၁၅ ခ စက ပလပခ သ  တစပညလ  
အတင အတ ဖင အသည ရ ငအသ ဝ  ဘပ တ ရမသ တ 
သန၏အဆကဖစပ ၊ ပညနယ ငတင  (၁၄) ခ င နပည တ  
က ငစနယ မတ အပ အဝငသ တသနပ နရ  (၁၈) နရ  
မ လ ၅၄၀၀ က စစ ဆ ရ တင အသည ရ ငအသ ဝ   ဘ ပ  

တ သ ၃၅၃ ဦ ၏ မ ဗဇအမ အစ မ က လလ ခခင ဖစ 
ပသည။ အသည ရ ငအသ ဝ  ဘ မ ဗဇ (စ) သည ပညနယ 
ငတင  အ လတင တ ရရပ အဓက တ ရသည ဗဇမ က 
ဖစက ၊ ဒတယအမ ဆ မ  အသည ရ ငအသ ဝ  ဘ 
မ ဗဇ (ဒ) ဖစသည။ 

ခင ပညနယသည အ ယ ငင ငန ကပစ ရ န ပ  အသည  
ရ ငအသ ဝ  ဘမ ျ ဗဇ(ဒ) အမ အစ ရ န ပညန ပ  
၉၃ ရ ခင န ရက  မနမ ပညအလယပင သည အသည ရ င 
အသ ဝ  ဘ မ ဗဇ (စ) ကသ တ ရရသည။ 

ဤသ တသနသည မနမ ငင၏ နရ ဒသအ လ ခ ငမ စ 
ရနအတက sampling တကခကယထ ခင ဖစသညအတက 
ယခ တ ရခကမ သည မနမ ငငအတက အသည ရ င 
အသ ဝ  ဘ မ ဗဇ လကရဖန ကကမအ ခအ န င မနမ  
လထအတင  အမ ဆ ဖန ကက တ ရရသည မ ဗဇအမ  
အစ မ ကပ  သရ ငပသည။ 

Reference:Yi Yi Kyaw, Aye Aye Lwin, Khin Saw Aye, et al. 
The 46th Myanmar Health Research Congress Programme 
& Abstracts: 79.(Second Prize for Basic Research) 

 
 

 
 

 

Detection of High-risk Human Papillomavirus (HR-HPV) Genotypes Using  
GeneXpert HPV Assay among Cervical Cancer Patients in Myanmar 

 
Human Papillomvirus (HPV) testing is now 
recommended as a primary cervical cancer screening 
test in several evidence-based guidelines. GeneXpert 
HPV Assay is a new, rapid, qualitative, real-time 
Polymerase Chain Reaction (PCR) assay for the 
detection of 14 high risk (HR) HPV genotypes. 

This study aimed to determine high risk (HR) HPV 
genotypes using GeneXpert HPV Assay in cervical 
cancer patients in Myanmar. After obtaining written 
informed consent, cervical cell were obtained from 
the growth of cervix by sterile disposable cotton-swab 
and collected in SurePath solution. HR-HPV DNA 
testing was performed by GeneXpert HPV Assay. 

In total, 106 women with histologically confirmed 
cervical cancer (median age 53 years; range 20-79) 
from Central-Women-Hospital (Yangon) and East-
Yangon-General-Hospital were investigated in 2016. 
Among them, 97(91.5%) had no history of cervical 
cancer screening. Most cervical cancer patients were 
50-59 years (34.9%) of age group, followed by 40-
49 years (26.4%), 60-69 years (20.8%), 30-39 years 
(8.5%), 70-79 years (7.5%) and 20-29 years (1.9%). 
Histologically, invasive squamous cell cancer, adeno-  

carcinoma and adenosquamous cancer of the cervix 
were 86.8%, 12.3% and 0.9%, respectively. HR-HPV 
was identified in 85.8% (91/106) of cervical cancer 
patients. The most prevalent HPV genotype was 
HPV-16(63.7%), followed by HPV-18/45 (17.6%), 
HPV-31/33/35/52/58 (9.9%), HPV-39/56/66/68 (1.1%). 
Mixed HPV-16 with other HR-HPV genotypes was 
3.3%.This study highlighted that most of cervical 
cancer patients had no history; of cervical cancer 
screening and vaccine preventable genotypes, HPV-16 
was the most prevalent genotype in Myanmar. 
Therefore, Point-of-Care (POC) test for cervical cancer 
screening and HPV vaccination program should be 
established in Myanmar. 
This study recommends that as GeneXpert HPV assay 
is very easy to perform and can be completed in one 
hour, permitting POC test, it should be used in 
decentralized level which can facilitate same day 
cervical cancer screening and management strategies.  
Reference: Mu Mu Shwe, San San Myint, Yin Yin Soe, et al. 
Poster presented at the 6th Annual Symposium on Global 
Cancer Research and 2018 Consortium of Universities for 
Global Health Annual Conference, New York, Hilton 
Hotel, United States of America, 15th-18th March, 2018.

Abstract of  Research Paper Published or Read Abroad by DMR Scientists 
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New Study Shows Antioxidant-Rich Foods Diminish Diabetes Risk 

 
Consuming a diet rich in antioxidant foods may help 
decrease the risk of type 2 diabetes, according to a 
new study published November 9 in Diabetologia. 
The trial is to investigate the link between total anti- 
oxidant consumption and risk of type 2 diabetes. It 
provides a more comprehensive view of the relation- 
ship between food and type 2 diabetes. Prior research 
has suggested that oxidative stress may contribute to 
the development of type 2 diabetes. While some studies 
have found that the antioxidant vitamin E may help 
decrease the risk of type 2 diabetes, others have not 
confirmed this effect for the antioxidants vitamin C, 
flavonoids, and lycopene. 

To examine whether overall antioxidant content in the 
diet has an impact on diabetes risk, researchers 
analyzed data from the large E3N-EPIC prospective 
cohort study, begun in France in 1990 with the aim of 
studying risk factors for cancer and severe chronic 
conditions in women born between 1925 and 1990. 
The current analysis included 64,223 women who had 
a mean age of 52 years and were free of diabetes and 
cardiovascular disease at the beginning of the study. 
At baseline (1993), women self-reported their typical 
diet for the past year on a detailed questionnaire that 
asked about over 200 foods and was specific to the 
French population. 

They decided to exclude coffee from the calculations, 
so as not to obscure associations between other anti- 
oxidants and type 2 diabetes risk. Coffee is rich in anti- 
oxidants and has already been shown to be associated 
with a reduced risk of type 2 diabetes. Over 15 years 
of follow-up, 1751 women developed diabetes. Results 

adjusted for important diabetes risk factors, including 
smoking, education level, hypertension, high choles- 
terol, and family history of diabetes showed that 
women who consumed higher levels of total antioxi- 
dants had a lower risk of type 2 diabetes. Women who 
ate the most antioxidants (highest quintile) had a 39% 
lower risk of type 2 diabetes than women who ate the 
least amount. After further adjustment for body mass 
index (BMI), one of the most important contributors 
to diabetes risk, the magnitude of the risk decreased 
slightly but remained statistically significant. Women 
who ate the most antioxidants had a 27% lower risk of 
type 2 diabetes, compared with those who ate the 
least. The effect seemed to be directly proportional to 
increasing intake of total antioxidants, up to a level 
of 15 mmol/day. After that, the effect plateaued, so 
that increasing total antioxidant consumption above 
that level had no further beneficial effect on type 2 
diabetes risk. 

Fruit and Vegetables Contribute to reduced Risk. 
Women with high total antioxidant scores drank 
more wine than women with lower antioxidant scores, 
but the authors stress the importance of moderation 
with regard to wine consumption. Consuming high 
quantities of alcohol has been linked to increased 
diabetes risk. And only wine, not beer or spirits, has 
been associated with decreased diabetes risk. While 
the study cannot provide information on the mechanisms 
via which total antioxidant consumption may decrease 
the risk of diabetes. 

Source: https://www.medscape.com/viewarticle/888350#vp. 
Contributed by Experimental Research Division 

 

Twelve Powerfoods to Beat Diabetes 
 

These 12 foods can give an extra edge against 
diabetes and its complications. 

1.Apples 

In a Finnish study, men who ate the most apples and 
other foods high in quercetin had 20 percent less 
diabetes and heart disease deaths.  

2.Cinnamon 

A study at the Human Nutrition Research Center in 
Beltsville, Maryland, found that if you use ½ teaspoon 
of cinnamon daily, it can make cells more sensitive to 
insulin.  

3.Citrus fruit 
Studies show that people with diabetes tend to have 
lower levels of vitamin C in their bodies, so antioxidant-
packed citrus fruit is a great snack choice.  

4. Cold-water fish 

Diets high in omega-3 fatty acids—the "good fat" in 
cold-water fish such as wild Alaskan salmon, sardines, 
and Atlantic mackerel—can help lower artery-clogging 
LDL cholesterol and triglycerides while raising levels 
of HDL (good) cholesterol. 

5. Fiber-rich foods 

People who increased their fiber intake from 24 to 50 g 
daily had dramatic improvements in blood sugar levels. 

6. Legumes 

Legumes of all sorts—chickpeas, cannelloni beans, 
kidney beans, and lentils—are a great addition to soups, 
salads, and a variety of ethnic dishes. And this low-
fat, low-calorie, high-fiber, high-protein food helps to 
reduce risk of diabetes and heart disease.  

News about Medicine & Health 
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7. Green tea 
Green tea and orange or cranberry juice are powerful 
inflammation-fighters.  

8. Nuts 
Studies show that people who eat nuts regularly have 
lower rates of heart disease than people who don't eat 
them. (People with diabetes are at increased risk of 
heart disease.)  

9. Spinach, kale, and collard greens 

All of these green leafy vegetables are good sources 
of lutein, a carotenoid that's good for the eyes. That's 
especially important because people with diabetes 
may develop debilitating eye problems as complica- 
tions of the disease.  
10. Chocolate 

Researchers at Tufts University discovered that dark 

chocolate improves insulin sensitivity, a crucial 
improvement in preventing or treating type 2 diabetes.  

11. Steak 

There's something in steak besides the protein, iron, 
and B vitamins that's good for us. It's a compound 
that's part of beef's fat profile called conjugated 
linoleic acid (CLA). To get CLA from steak, choose 
meat from range-fed beef. Eating natural pasturage 
give these  animals far more  healthful CLA than 
the usual grain-rich diet. And keep portions to 3 or 
4 ounces. 
12. Vinegar 
Two tablespoons of vinegar taken before a meal can 
help your blood sugar go down.  
Source: https://www.menshealth.com/nutrition/12-diabetes-
powerfoods. 
Contributed by Biological Toxicology Research Division 

  

Fungal Toxins Easily become Airborne, Creating Potential Indoor Health Risk 
 

Toxins produced by three different species of fungus 
growing indoors on wallpaper may become aerosolized, 
and easily inhaled. The findings, which likely have 
implications for "sick building syndrome," were 
published in Applied  and  Environmental Microbiology, 
a journal of the American Society for Microbiology. 

"We demonstrated that mycotoxins could be trans- 
ferred from a moldy material to air, under condi- 
tions that may be encountered in buildings," said 
corresponding author Jean-Denis Bailly, DVM, PhD, 
Professor of Food Hygiene, National Veterinary School 
of Toulouse, France. "Thus, mycotoxins can be inhaled 
and should be investigated as parameters of indoor 
air quality, especiallly in homes with visible fungal 
contamination." 

The impetus for the study was the dearth of data on 
the health risk from mycotoxins produced by fungi 
growing indoors. (image: microscopic view of a 
sporulating  Aspergillus, showing numerous light spores 
that can be easily aerosolized and inhaled together with 
mycotoxins. credit: Sylviane Bailly.) 

In the study, the investigators built an experimental 
bench that can simulate an airflow over a piece of 
contaminated wall paper, controlling speed and 
direction of the air. Then they analyzed the resulting 
bioaerosol. 

"Most of the airborne toxins are likely to be located 
on fungal spores, but we also demonstrated that part 
of the toxic load was found on very small particles -- 
dust or tiny fragments of wallpaper, that could be 
easily inhaled," said Bailly. The researchers used 
three fungal species in their study: Penicillium brevi- 
compactum, Aspergillus versicolor, and Stachybotrys 
chartarum.  

These species, long studied as sources of food 
contaminants, also "are frequent indoor conta- 
minants," said Bailly.  

He noted that they produce different mycotoxins, and 
their mycelia are different from one another, likely 
leading to differences in the quantity of mycotoxins 
they loft into the air. (Mycelia are the thread-like 
projections of fungi that seek nutrition and water from 
the environment.) 

The findings raised two new scientific questions, said 
Bailly. First, "There is almost no data on toxicity of 
mycotoxins following inhalation," he said, noting that 
most research has focused on such toxins as food 
contaminants. 

Second, the different fungal species put different 
quantities of mycotoxins in the air, "probably related 
to mycelium organization," but also possibly related 
to the mechanisms by which mycotoxins from 
different fungi become airborne -- for example via 
droplets of exudate versus accumulation in spores. 
Such knowledge could help in prioritizing those 
species that may be of real importance in wafting 
mycotoxins, he said. 

Bailly noted that the push for increasingly energy 
efficient homes may aggravate the problem of 
mycotoxins indoors. Such homes "are strongly isolated 
from the outside to save energy," but various water-
using appliances such as coffee makers "could lead to 
favorable conditions for fungal growth," he said."The 
presence of mycotoxins in indoors should be taken 
into consideration as an important parameter of air 
quality," Bailly concluded. 
Source: https://www.sciencedaily.com. 
Contributed by Pharmaceutical Toxicology Research Division 
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MERS-CoV: What You Need to Know 
 

Middle East respiratory syndrome coronavirus is a 
viral respiratory illness that was first reported in Saudi 
Arabia, in 2012. Symptoms are those of a severe, 
acute, respiratory illness, similar to pneumonia. All 
known cases so far have been linked to travel or 
residence in and around the Arabian Peninsula. In 
2015, the virus affected 186 people in South Korea, 
killing 36 of them, after one person brought the virus 
from the Middle East.  

This was the largest outbreak so far. Where the Middle 
East respiratory syndrome coronavirus (MERS-CoV, 
or MERS) comes from remains a mystery, but it 
probably started in an animal. It has been found in 
camels and a bat. There is currently no vaccine or 
cure for MERS-CoV, and so far it has been fatal in 
around 36 percent of cases. As coronaviruses tend to 
mutate, there are concerns that MERS could become a 
pandemic. MERS was previously known as the 
novel coronavirus (nCoV).  

MERS-CoV belongs to the coronavirus family, the 
same family of viruses that cause the common cold. 
Human coronaviruses were first classified in the mid-
1960s, and six of them are known to affect humans, 
including severe acute respiratory syndrome (SARS) 
and MERS. Coronaviruses typically infect a single 
species or species that are closely related, but SARS-
CoV infects both humans and animals. Monkeys, 
Himalayan palm civets, raccoon dogs, cats, dogs, and 
rodents are all susceptible.  

MERS-CoV has so far been shown to infect humans, 
camels, and bats. It is believed to have started in bats 
and then transmitted to camels. From camels, it can 
pass to humans, but how this happens is also unclear. 

MERS-CoV is different from the coronavirus that 
caused the 2003 outbreak of  SARS, but both viruses 
are similar to the types of coronavirus found in bats. 
Two cases of  MERS-CoV have so far been confirmed 
in the United States. One was in Indiana and the other 
in Florida. Both patients were diagnosed in 2014, both 
had traveled to Saudi Arabia, and both recovered fully 
within 3 weeks. All the cases outside Saudi Arabia 
were travel-related and originated in the Middle East. 

The most common symptoms of MERS are fever, 
cough and shortness of breath. Associated symptoms 
may include: Chills, Chest pain, Body aches, Sore 
throat, Malaise, a general feeling of being unwell, 
Headache, Diarrhea, Nausea and vomiting. Serious 
complications include: Organ failure, particularly 
kidney failure and Pneumonia. MERS is a flu-like 
illness with signs and symptoms of pneumonia. Early 
reports described symptoms as similar to those of 
SARS. Many individuals with MERS may have a 
mild respiratory illness or no symptoms. Others will 
have severe respiratory distress, and they need to 

spend a long time in the hospital. They may need 
mechanical ventilation.  
The following groups of people are more susceptible 
to MERS-CoV infection and complications: 
 Patients with chronic diseases, such as diabetes, 

chronic lung disease, and heart conditions 
 Older people and the very young 
 Organ transplant recipients who are using immuno 

suppressive medications to stop their body from 
rejecting the organ 

 Other people who are taking immunosuppressants, 
for example, to treat an autoimmune disease 

 People whose immune system is weak, such as 
cancer patients undergoing treatment 

Most of those who have died from the virus had other 
chronic medical conditions. 
MERS-CoV is thought to be a zoonotic virus, which 
means it can pass from animals to humans. Exposure 
to camels or camel products appears to be the main 
source of human infection. Antibodies to the virus 
have been identified in camels in Qatar, Egypt, and 
Saudi Arabia, and in a bat in Saudi. The presence of 
antibodies indicates that they have been exposed to 
the virus. Human-to-human transmission has also 
been observed, primarily in health care settings rather 
than in the community. Goats, cows, sheep, water 
buffalo, swine, and wild birds have been tested for 
antibodies to MERS-CoV, but none have yet been 
detected. The findings suggest that bats may transfer 
the virus to camels, and camels transmit it to humans. 

Close contact between a person and an infected camel 
appears to be necessary for the transmission of 
MERS-CoV. It has been suggested that the virus 
could infect humans through the air, and through 
consumption of raw camel milk or uncooked camel 
meat. It seems most likely that the virus transmits 
through the respiratory route, by air, but research 
suggests that it can survive in raw camel milk 
marginally longer than in milk of other species. This 
has prompted calls for further research into the 
possibility of it being transmitted through food. In the 
case of South Korean, five "super spreaders," who all 
had pneumonia, transmitted the disease to 153 others. 
Those with severe coughs spread the disease to more 
people than those who did not. Forty four percent of 
those who contracted the disease were exposed in the 
hospital, 33 percent were professional caregivers, and 
13 percent were healthcare workers. A doctor will 
examine the patient and ask about symptoms and 
about recent activities, including travel. Samples will 
be taken from a patient's respiratory tract (RT) for 
assessment. Polymerase chain reaction testing (RT-
PCR testing) can confirm the presence of MERS-CoV. 
Tests can detect the relevant antibodies 10 days after 
the illness starts. If the test is negative 28 days after 
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the onset of symptoms, the person is considered not to 
have MERS. Blood tests can determine if an individual 
has previously been infected, by testing for antibodies 
to MERS-CoV. There is no specific treatment or vaccine 
for the infection, and there is no cure, but supportive 
medical care can relieve symptoms and reduce the 
risk of complications. To reduce the risk of MERS-CoV 
infection amongst travelers, health authorities have 
offered the following advice. Handwashing is an 
important way to prevent the spread of infectious 
diseases like MERS-CoV.  

They urge travelers to: 

 Wash their hands frequently with soap and water, 
for at least 20 seconds 

 Avoid undercooked meat or food prepared under 
unhygienic conditions 

 Ensure fruit and vegetables are properly washed 
before consumption 

 Report any suspected case to the local health authori-
ties to help with worldwide disease monitoring 

 Minimize close contact with others if they develop 
an acute respiratory illness with fever, including 
wearing a medical mask, sneezing into a tissue and 

disposing of it properly after use, or sneezing into a 
sleeve or flexed elbow 

 Seek immediate medical attention if an acute 
respiratory illness with fever appears within 14 days 
of returning from travel 

Travelers with pre-existing chronic conditions, such 
as diabetes, renal failure, chronic lung disease are at 
higher risk. 
MERS-CoV is contagious, but the virus does not appear 
to pass between humans without close contact, for 
example, while caring for a patient without protection. 
There are currently no trade or travel restrictions related 
to MERS. Saudi Arabia continues to see sporadic cases 
of the virus. From 16 to 31 December 2016, Saudi 
Arabia reported 15 new cases, including two fatalities. 
Another five deaths resulted from previously reported 
MERS cases. While the death rate is relatively high 
for a person who develops symptoms, the chance of 
contracting the disease remains relatively small. 
However, with so little still known about the virus, the 
situation is open to change.  
Source: http://www.medicalnewstoday.com. 
Contributed by Virology Research Division 
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အထ ကဆရ ဝန က မ ပ ပ င ဆ ငရက သ “သ အမ ခ င ကငဆ စမ သပ ဖ ထတသည ဆ ခန ” က  
ဆ သ တသနဦ စ ဌ နတင  ဖငလစ၍စမ သပစစ ဆ လသအမ သမ မ ကအဂ န င သ က န  နနက ၁ဝန ရမ 
၁၂န ရအတင အခမစစ ဆ ပ လကရပသည။ 

 ဆ သ တသနဦ စ ဌ န“က ကယ ဆ င ရ ဂ ရ ဖ ရ ဆ ခန  ”တင  အသည ရ ငအသ ဝ  ဘ က ကယ ဆ  
ထ ပ ခင ၊ လအပ သ စစ ဆ မမ င ဓ တခစမ သပမမ ပလပ ပ ခင ၊ အသည ရ ငအသ ဝ  ဘပ /စပ  
သယ ဆ င သ လန မ အ ဆ ၊   အကပ ၊   လမ န၊  ကသ ပ ခင မ က န စ ( ဖငရက) နနက ၁၀န ရ မ 
ည န ၃န ရအတင ဆ ငရက ပ နပ သည။ 

 
 
 

 

 

ကန မ ရ ငအ ကစ ဝနက ဌ နမဝနထမ မ အ ဖန ဝ ပ ပ ရန မတ ရပခအပပသည။ 
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