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 Prevalence of Hepatitis B and C  

Viral Infections in Myanmar 

In the Southeast Asia region, there are an estimated 100 million 
people living  with chronic hepatitis B (HB)  viral  infection  and 
30 million people with chronic hepatitis C (HC) viral infection. 

According to the Global Burden of Disease estimates, HB and HC 
together caused 1.4 million deaths in 2010, including deaths from 
acute infection, liver cancer and cirrhosis.  

This study was aimed to determine the prevalence of HB and HC viral 
infections among general population in Myanmar as a nationwide 
survey.  

A cross-sectional study was conducted among general population 
aged between 15 to 80 years, both genders, selected from 18 townships, 
from 7 States, 7 Regions and Naypyitaw Union Territory from May to 
November 2015. A total of 5547 subjects after taking informed 
consent were tested for HBs antigen and anti-HCV antibody.  

The study population’s age ranged from 15 to 80 years with the mean 
age of 36 years±12 (SD) and more than half (58.6%) of the study 
population was 20-39 years age group. Female gender constituted 
about 70.2%.  

An overall average prevalence for HB and HC among eighteen 
townships was 6.5% and 2.7%, respectively. The prevalence of both 
viruses were a significant difference between townships from all 
states and regions.  

The highest prevalence of HB infection was 12.3% in Yangon Region 
and the lowest was 3.3% in Magway Region. Regarding HCV 
prevalence, the highest was 10.3% in Mon State and the lowest was 
0.3% in Bago-east region and Chin State.  

The overall prevalence of HBV and HCV infections in this study were 
consistent with those of the Southeast Asia region countries which has 
high prevalence of HBV (>8%) and HCV (>2%) infections.  

This study would provide the evidence-based prevalence data to 
National Hepatitis Control Program which can lead to follow-up of 
the surveillance and to plan the screening and treatment strategies of 
these infections in Myanmar.  
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Extent and Sustainability of Support Programs for Orphans and Vulnerable  

Children Due to HIV/AIDS in Myanmar 
 

HIV/AIDS has both direct and indirect impacts on 
affected families and their children. In Myanmar, little 
is known about the support programs for orphans and 
vulnerable children due to HIV/AIDS (HIV-OVC). A 
study was conducted to identify the extent and 
sustainability of support programs for HIV-OVC and 
their families. A cross-sectional survey was done in 
three townships of Myanmar in 2010-2011. Face-to-
face interviews with guardians of HIV-OVC, key 
informant interviews with service providers from 
public sector and non-governmental organizations 
were conducted. 

A total of 300 HIV-OVC aged below 18 years and 
their parents/guardians were included whereas 50.7% 
were males. Mean age was 8.4 years (SD-4.2) and 
l3% were HIV positive. Among them, 40% have 
already started anti-retroviral therapy (ART). More 
than half (56.7%) of them had already lost one or both 
parents in which 17.3% were double orphans. Median 
monthly family income was 85,000 Kyats (90 US$) 
which was lower than total food and non-food 
expenses. Types, nature, frequency and target groups 
of supports from different organizations were varied 
whereas nutrition, education, health care and financial 
support were the common supports received by 85%, 

65%, 50% and 7% of families, respectively. However, 
child-specific supports were limited and short-term 
where only 39.5% of nutrition support, 16.5% of 
health care and 15.4% of home care were targeted for 
the children. None of them had received vocational 
training. In addition, frequency of each support was 
one  time  or  irregular. Of different supports, 59% 
to 75% of  total  were  provided  by  international 
non-governmental organizations. Service providers 
indicated that support programs are of short duration 
and sustainability was uncertain since it depended on 
available international funding. They also pointed out 
the link between support programs and stigma and 
discrimination. Child-specific support programs were 
very limited and short-term in nature. Because of 
uncertain sustainability of the programs and limited 
support for income generation, formation and capacity 
building of community-based organizations should be 
promoted. Findings were used as an advocacy tool by 
UNICEF-Myanmar to mobilize other sectors to 
involve in mitigating measures for HIV-OVC and 
their families. 

Reference: Myo Myo Mon, Saw Saw, Yin Thet Nu Oo, et al. 

A poster presented at  20
th

 International AIDS Conference 

(AIDS 2014), Melbourne, Australia. July, 2014; 20-25. 

Abstract of  Research Paper Published or Read Abroad by DMR Scientists 
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Snake Venom (Part I) 
 

Snake venom is highly modified saliva containing 
zootoxins that facilitates the immobilization and 
digestion of prey, and defends against a threat. It is 
injected by unique fangs after a bite but some species 

are also able to spit.  

The glands that secrete the zootoxins are a 
modification of the parotid salivary gland found in 
other vertebrates and are usually situated on each side 
of the head, below and behind the eye and 
encapsulated in a muscular sheath. The glands have 
large alveoli in which the synthesized venom is stored 
before being conveyed by a duct to the base of 
channeled or tubular fangs through which it is ejected. 
Venoms contain more than 20 different compounds, 
mostly proteins and polypeptides.  A complex mixture 
of proteins, enzymes, and various other substances 
with toxic and lethal properties serves to immobilize 
the prey animal, enzymes play an important role in the 
digestion of prey, and various other substances are 
responsible for important but non-lethal biological 
effects. Some of the proteins in snake venom have 
very specific effects on various biological functions 
including blood coagulation, blood pressure regula- 
tion, transmission of the nervous or muscular impulse 
and have been developed for use as pharmacological 

or diagnostic tools or even useful drugs.  

Chemistry 

Charles Lucien Bonaparte, the son of Lucien 
Bonaparte, younger brother of Napoleon Bonaparte, 
was the first to establish the proteinaceous nature of 
snake venom in 1843. Proteins constitute 90-95% of 
venom's dry weight and they are responsible for 
almost all of its biological effects. Among hundreds, 
even thousands of proteins found in venom, there are 
toxins, neurotoxins in particular, as well as nontoxic 
proteins (which also have pharmacological properties), 
and many enzymes, especially hydrolytic ones. 
Enzymes   (molecular  weight  13-150  KDa) make-up 
80-90% of viperid and 25-70% of elapid venoms: 
digestive hydrolases, L-amino acid oxidase, phospho- 
lipases, thrombin-like pro-coagulant, and kallikrein-
like serine proteases and metalloproteinases (hemor- 
rhagins), which damage vascular endothelium. 
Polypeptide toxins (molecular weight 5-10 KDa) 
include cytotoxins, cardiotoxins, and postsynaptic 
neurotoxins (such as α-bungarotoxin and α-Cobratoxin), 
which bind to acetylcholine receptors at neuro- 
muscular junctions. Compounds with low molecular 
weight (up to 1.5 KDa) include metals, peptides, 
lipids, nucleosides, carbohydrates, amines, and 
oligopeptides, which inhibit angiotensin converting 

enzyme (ACE) and potentiate bradykinin (BPP). 
Inter- and intra-species variation in venom chemical 
composition is geographical and ontogenic. Phos- 
phodiesterases interfere with the prey's cardiac 
system, mainly to lower the blood pressure. Phos- 
pholipase A2 causes hemolysis by lysing the 
phospholipid cell membranes of red blood cells. 
Amino acid oxidases and proteases are used for 
digestion. Amino acid oxidase also triggers some 
other enzymes and is responsible for the yellow 
colour of the venom of some species. Hyaluronidase 
increases tissue permeability to accelerate absorption 
of other enzymes into tissues. Some snake venoms 
carry fasciculins, like the mambas (Dendroaspis), 
which inhibit cholinesterase to make the prey lose 
muscle control.  

Snake toxins vary greatly in their functions. Two 
broad classes of toxins found in snake venoms are 
neurotoxins (mostly found in elapids) and hemotoxins 
(mostly found in viperids). However, there are 
exceptions – the venom of the black-necked spitting 
cobra (Naja nigricollis), an elapid, consists mainly of 
cytotoxins, while that of the Mojave rattlesnake 
(Crotalus scutulatus), a viperid, is primarily neurotoxic. 
There are numerous other types of toxin which both 
elapids and viperids may carry. 

Neurotoxins 

The beginning of a new impulse: 

 An exchange of ions (charged atoms) across the 
nerve cell membrane sends a depolarizing current 
towards the end of the nerve cell (cell terminus). 

 When the depolarizing current arrives at the nerve 
cell terminus, the neurotransmitter acetylcholine 
(ACh), which is held in vesicles, is released into 
the space between the two nerves (synapse). It 
moves across the synapse to the postsynaptic 
receptors. 

 ACh binds to the receptors and transfers the 
signal to the target cell, after a short time it is 
destroyed by acetylcholinesterase. 

Fasciculins: 

These toxins attack cholinergic neurons (those that 
use ACh as a transmitter) by destroying acetylcho- 
linesterase (AChE).  ACh, therefore, cannot be broken 
down and stays in the receptor. This causes tetany 
(involuntary muscle contraction), which can lead to 
death. The toxins have been called fasciculins since 
after injection into mice, they cause severe, 
generalized and long-lasting (5-7 h) fasciculations 
(rapid muscle contractions). 

News about Medicine & Health 
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Snake example: found mostly in venom of mambas 
(Dendroaspis spp.) and some rattlesnakes (Crotalus 
spp.) 

Dendrotoxins: 

Dendrotoxins inhibit neurotransmissions by blocking 
the exchange of positive and negative ions across the 
neuronal membrane lead to no nerve impulse, thereby 
paralysing the nerves. 

Snake example: mambas 

Alpha-neurotoxins: 

Alpha-neurotoxins are a large group, with over 100 
postsynaptic neurotoxins having been identified and 
sequenced. α-neurotoxins attack the Nicotinic acetyl- 
choline receptors of cholinergic neurons. They mimic 
the shape of the acetylcholine molecule and therefore 
fit into the receptors → they block the ACh flow → 
feeling of numbness and paralysis. 

Snake examples: king cobra (Ophiophagus hannah) 
(known as hannahtoxin containing α-neurotoxins), sea 
snakes (Hydrophiinae) (known as erabutoxin), many-
banded krait (Bungarus multicinctus) (known as α-
Bungarotoxin), and cobras (Naja spp.) (known as 
cobratoxin) 

Cytotoxins 

Phospholipases: 

Phospholipase is an enzyme that transforms the 
phospholipid molecule into a lysophospholipid (soap) 
==> the new molecule attracts and binds fat and 
ruptures cell membranes. 

Snake example: Okinawan habu (Trimeresurus 
flavoviridis) 

Cardiotoxins: 

Cardiotoxins are components that are specifically 
toxic to the heart. They bind to particular sites on the 
surface of muscle cells and cause depolarisation ==> 
the toxin prevents muscle contraction. These toxins 
may cause the heart to beat irregularly or stop beating, 
causing death. 

Snake example: mambas, and some cobra species 

Hemotoxins: 

Hemotoxins cause hemolysis, the destruction of red 
blood cells (erythrocytes), or induce blood 

coagulation (clotting). 

Snake example: most vipers and many cobra species. 
The tropical rattlesnake Crotalus durissus produces 
convulxin, a coagulant.  

Evolution 

Venom evolved just once among all toxicofera 
approximately 170 million years ago, and then 
diversified into the huge venom diversity  seen  today.  

The original toxicoferan venom was a very simple set 
of proteins that were assembled in a pair of glands. 
Subsequently, this set of proteins evolved indepen- 
dently in the various lineages of toxicoferans, 
including Serpentes, Anguimorpha, and Iguania. 
Several snake lineages have since lost the ability to 
produce venom, often due to a change in diet. The 
evolution of venom is thought to be responsible for 
the enormous expansion of snakes across the globe. 

The mechanism of evolution in most cases has been 
gene duplication in tissues unrelated to the venom, 
followed by expression of the new protein in the 
venom gland. This was followed by natural selection 
for adaptive traits following the birth-and-death 
model, where duplication is followed by functional 
diversification, resulting in the creation of structurally 
related proteins that have slightly different functions. 
The study of venom evolution has been a high priority 
for scientists in terms of scientific research. This is 
due to medical relevance of snake venom, in terms of 
making anti-venom and cancer research. The more 
that is known about the composition of venom and the 
ways it can potentially evolve is very beneficial. 
There are three main factors that affect venom 
evolution that have been closely studied: predators of 
the snake that are resistant to snake venom, prey that 
are in an evolutionary arms race with snakes, and the 
specific diets that affect intraspecific evolution of 
venom. Venoms continue to evolve as specific toxins 
are modified to target a specific prey, and it is found 
that toxins vary according to diet in some species. 

Rapid venom evolution can also be explained by the 
arms race between venom targeted molecules in 
resistant predators, such as the opossum, and the 
snake venom that targets the molecules. Scientists 
performed experiments on the opossums and found 
that there were multiple trials that showed 
replacement to silent substitutions in the von 
Willebrand Factor (vWF) gene which encodes for a 
venom-targeted hemostatic blood protein. These 
substitutions are thought to weaken the connection 
between vWF and a toxic snake venom ligand 
(botrocetin) which changes the net charge and 
hydrophobicity. These results are significant to the 
venom evolution because it is the first citation of 

rapid evolution in a venom-targeted molecule.  

This shows that an evolutionary arms race may be 
occurring in terms of defensive purposes. Alternative 
hypotheses suggest that venom evolution is due to 
trophic adaption, whereas these scientist believe, in 
this case, that selection would occur on traits that help 
with prey survival in terms of venom evolution 
instead of predation success. Several other predators 
of the pit viper (mongooses and hedgehogs) show the 
same type of relationship between snakes, which 
helps to support the hypothesis  that venom has a very  
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strong defensive role along with a trophic role. Which 
in turn supports the idea that predation on the snakes 
can be the arms race that produces snake venom 
evolution. Some of the various adaptations produced 
by this process include venom more toxic to specific 
prey in several lineages, proteins that pre-digest prey, 
as well as a method to track down prey after a bite. 
The presence of enzymes in snake venom was once 

believed to be an adaptation to assist digestion.  

However, studies of the western diamondback 
rattlesnake (Crotalus atrox), a snake with highly 
proteolytic venom, show that venom has no impact on 
the time required for food to pass through the gut. 
These various adaptations of venom have also led to 
considerable debate about the definition of venom and 
venomous snakes.                                   (To be continued) 

Source: https://en.wikipedia.org/wiki/Snake_venom 

Contributed by Scientific Group on Snake Bite 
 

Immunotherapy for Lungs Cancer 

The first immunotherapy for lungs cancer has been 
approved in Europe. Specifically, the programmed 
cell death inhibitor nivolumab has been approved for 
the treatment of locally advanced or metastatic 
squamous non-small cell lungs cancer (NSCLC) in 
patients who have already been treated with chemo- 
therapy. Squamous NSCLC accounts for approxi- 
mately 25% to 30% of all lungs cancer.  

The approval covers all 28 countries in the European 
countries. The approval is based on the phase 3 
checkmate-017 study, which was recently published 
in the New England Journal of Medicine and showed 
"unprecedented survival". This trial was conducted in 
patients with advanced SQ NSCLC who had experi-
enced disease progression during or after one platinum 

doublet-based chemotherapy regime. The safety pro- 
file of nivolumab was favourable when compare with 
docetaxel. The nivoumab is the new standard of care 
for patients with previously treated squamous 
NSCLC, declared by Roy Herbst, chief of Medical 
Oncology at the Yale Cancer Center. Overall survival 
was significantly improved and nivolumab showed 
less toxicity than docetaxel. Nivulumab has shown 
stastistically significant and clinically meaning- ful 
improvement in efficacy vs. standard of care in this 
patient population. This approval reinforces the science 
behind immuno-oncology, including understanding of 
the role of PD-Ll expression. 

Source: www.medscape.com 

Contributed by Scientific Group on Cancer Research 
 

Tricky Balancing Act: Antibiotics Versus the Gut Microbiota 
 

Antibiotics are valuable, potentially life-saving tools 
that have significantly reduced human morbidity and 
mortality. Unfortunately, antibiotics may also have 
unintended consequences from their off-target effects 
that may increase the risk of many long-term condi- 

tions.  

Recent epidemiologic studies have detected a possible 
link between antibiotic use in childhood and weight 
gain -- with disruption to the normal gut micro- biota 
considered the most likely cause. Infancy is an 
important time in the development of the human 
microbiota and these studies provide evidence that 
early exposure to antibiotics may disrupt the early-life 
microbiota and lead to changes in growth and metabo- 
lic development. Antibiotics came into widespread 
use after the Second World War, with substantial 
public health benefits.  

Use of antibiotics has increased markedly, with infants 
and children averaging one course of antibiotics every 
year. Longstanding concerns over the broadening and 
sometimes inappropriate use of antibiotics (e.g. self-
medication, use in viral infections, empirical use of 
broad-spectrum agents in cancer patients with neutro- 
penia) have focused primarily on the development of 
bacterial resistance, but it seems clear that antibiotics 
can also affect the bacteria we need in our guts, as 
well as those we want to eradicate. This, it seems, 

could have serious long-term consequences to our 

health. 

Microbiota beyond the gut 

The intestinal microbiota, composed of trillions of 
microbial cells, undertakes many vital immune, 
hormonal and metabolic functions. Disruption to 
normal colonization -- through the over-use of 
antibiotic therapy -- could, it has been suggested, be 
fueling the dramatic increase in conditions such as 
obesity, type 1 diabetes, inflammatory bowel disease, 
allergies and asthma, which have more than doubled 

in prevalence in many populations.  

Evidence is also mounting that microbiota resilience 
decreases with each subsequent course of antibiotics 
and that, once disrupted, the normal microbiota may 
never recover completely or it may be replaced by 
resistant organisms. 

Body composition and metabolism 

The spotlight has recently fallen on the role of the gut 
microbiota in normal growth and development, with 
scientists now concerned that altering the microbial 
balance in the gut with antibiotics may lead to weight 
gain. Low doses of antibiotics have been used for 
decades in the agricultural industry to promote weight 
gain in farm animals, and researchers have reported 
similar changes in body fat and tissue composition in 
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laboratory animals given low-dose antibiotics. Studies 
are currently underway using sub-therapeutic anti- 
biotic treatment as a tool to disrupt the microbial 
ecosystem and alter host body composition with the 

aim of identifying organisms within the microbiota 
that could either promote or protect against obesity. 

Source: https://www.sciencedaily.com 

Contributed by Experimental Medicine Division 

High-Throughput Ultrasensitive Molecular Techniques for  

Quantifying Low-Density Malaria Parasitemias 

 
The epidemiology of malaria in "low-transmission" 
areas has been underestimated. Molecular detection 
methods have revealed higher prevalences of malaria 
than conventional microscopy or rapid diagnostic 
tests, but these typically evaluate finger-prick capil- 
lary blood samples (~5 µl) and therefore cannot detect 
parasite densities of <200/ml. Their use underesti- 
mates true parasite carriage rates.  

To characterize the epidemiology of malaria in low-
transmission settings and plan elimination strategies, 
more sensitive quantitative PCR (qPCR) is needed to 
identify and quantify low-density malaria parasitemias. 
A highly sensitive "high-volume" quantitative PCR 
(qPCR) method based on Plasmodium sp. l8S RNA 
was adapted for blood sample volumes of  ≥250 µl 
and scaled for high throughput. The methods were 
validated by assessment of the analytical sensitivity 
and specificity, diagnostic sensitivity, and specificity, 
efficiency, precision, analytical and diagnostic accur- 

acies, limit of detection, root cause analysis of false 

positives, and robustness.  

The high-volume qPCR method based on Plasmo- 
dium sp. 18S RNA gave high PCR efficiency of 90 to 
105%. Concentrations of parasite DNA from large 
volumes of blood gave a consistent analytical 
detection limit (LOD) of 22 parasites/ml (95% CI, 
21.79 to 74.9), which is some 2,500 times more sensi- 
tive than conventional microscopy and 50 times more 
sensitive than currently used PCR methods from filter 
paper blood spots. The diagnostic specificity was 
99.75%. Using automated procedures it was possible 
to process 700 blood samples per week. A very 
sensitive and specific high-throughput high-volume 
qPCR method for the detection of low-density 
parasitemias (>20 parasites/ ml) was developed and 
validated. 

Source: http://www.ncbi.nlm.nih.gov 

Contributed by Molecular Technology Application Division 
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