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Hepatoprotective Effect of Ethanolic Extract of  

Andrographis paniculata Nees. (say-gha-gyi) Leaves on 
Paracetamol-induced Hepatotoxicity in Albino Rats 

 
Andrographis paniculata Nees. (say-gha-gyi) is a medicinal plant tradi- 
tionally used as hepatoprotective agent and grows wild throughout 
Myanmar. The aim of this study was to evaluate scientifically the hepatopro- 
tective effect of Andrographis paniculata Nees. leaves on paracetamol-
induced hepatotoxicity in albino rats. Study design was experimental 
comparative animal study. Andrographis paniculata Nees. leaves were 
extracted with 50% ethanol. To induce hepatotoxicity, oral paracetamol 
(0.5 g/kg) was used.  
To investigate hepatoprotective effect, thirty albino rats (250-300 g) were 
divided into five groups, and each group contained six albino rats. Group I 
served as normal control (distilled water only), Group II was kept as parace- 
tamol control and Group III, IV and V served as tested groups, receiving 
200, 300 and 400 mg/kg of the extract, respectively, daily up to 7th day. 
On the morning of 7th day, Group II, III, IV and V received single dose of 
oral paracetamol (0.5 g/kg). After 48 hours of paracetamol administration, 
the animals of all the groups were sacrificed, and blood was collected by 
cardiac puncture for ALT and AST, and liver samples were taken to find 
out degeneration and necrosis. In normal control, mean ALT and AST 
values were 57.71±12 and 114.15±29 U/L, respectively. In paracetamol 
control, mean ALT and AST values were 161.75±19 and 251.06±86 U/L, 
respectively. Those values for paracetamol with extract (200, 300 and 400 
mg/kg) receiving groups were 120.39±12 and 177.13±27; 95.00±13 and 
132.45±24; 73.58±5.9 and 119.42±18 U/L, respectively. All doses of the 
ethanolic extract of Andrographis paniculata Nees. showed significantly 
lower both ALT and AST level than paracetamol control (p<0.05).  
All tested groups showed significant hepatoprotective effect in necrosis 
when compared with paracetamol control (p<0.05) but in degeneration, 
only extract 300 and 400 mg/kg receiving groups showed significant 
hepatoprotective effect. In acute toxicity study, the LD50 of the ethanolic 
extract was greater than 5000 mg/kg according to Organization for 
Economic Cooperation and Development (OECD) Guidelines 425. From 
these data, the ethanolic extract of Andrographis paniculata Nees. leaves 
has some extent of  hepatoprotective effect on paracetamol-induced hepato- 
toxicity in albino rat. 
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ဆ ခ က အရက၏ အသည ကက ကယ ပ သ  ဂဏသတက 
ပ ရ စတ မ က င အသည ပကစ န သ  ကက၌ သ တသနပလပခင  

 

ဆ ခ က ပငသည အသည ကက ကယ ပ သ  ဆ အဖစ 
အစ အလ အရအသ ပ သ  ဆ ဖကဝငအပငဖစပ  မနမ  
ပညအ တင ပက ရ ကသည။ ဤသ တသန၏ရညရယခက 
မ  ဆ ခ က အရက၏ အသည ကက ကယ ပ သ  ဂဏ 
သတက ပ ရ စတ မ က င အသည ပကစ န သ  ကက 
မ တင သပနည က ဖ ထတခင ဖစသည။ Study design 
မ  experimental comparative animal study ဖစသည။ 
၅ဝ ရ ခင န ပ ဝင သ  ethanol င ဆ ခ က အရကက 
extract ထတခသည။ အသည ကပကစ စရန ပ ရ စတ မ  
သ က ဆ  ၀.၅ g/kg ကအသ ပ ခသည။  

အသညကက ကယ ပ သ  ဂဏသတကစမ သပရ တင ၂၅ဝ- 
၃ဝဝ g ရ သ  ကကဖ အ က င ၃ဝ က အပစ ၅ စခပ  အပစ 
တစစတင ကကဖ  ၆ က ငစပ ဝငသည။ အပစ (၁)အဖစ 
ရတစမ ထသ တက သ  Normal control၊ အပစ (၂)အဖစ 

Paracetamol control၊ အပစ (၃)၊ (၄) င (၅) အဖစ ဆ  
ခ က  extract စမ သပ သ  အပစဟ၍ အဖ ခထ ပ သည။  

ဆ စမ သပ သ  အပစမ က န စ  ၂ဝဝ၊ ၃ဝဝ၊ ၄ဝဝ mg/kg 
ရ သ  ဆ ခ က  extract မ က ၇ ရကတငတငတကသည။ 
၇ ရက မ က န နနကတင အပစ (၂)၊ (၃)၊ (၄)  င (၅) တက 
ပ ရ စတ မ သ က ဆ  ဝ.၅ g/kg ကတစကမတကခသည။ 
ဆ တကပ  ၄၈ န ရအက တင ALT င AST ပမ ဏစမ  
သပရန ကကအ လ ၏ သ က လ မထတယခပ ၊ dege- 
neration င necrosis တကကညရန အသည ကထတယ 
ခသည။ Normal control တငပမ မ  ALT င AST ပမ ဏ 
မ  ၅၇.၇၁±၁၂ င ၁၁၄.၁၅±၂၉ U/L အသ သ ဖစသည။ 

Paracetamol control တင ပမ မ  ALT င AST ပမ ဏ 
မ  ၁၆၁.၇၅±၁၉ င ၂၅၁.ဝ၆±၈၆ U/L အသ သ ဖစသည။ 
ပ ရ စတ မ င extract ၂ဝဝ၊ ၃ဝဝ၊ ၄ဝဝ mg/kg ဆ စမ  
သပတက သ  အပစမ တင ALT င AST ပမ ဏမ  
၁၂ဝ.၃၉±၁၂ င ၁၇၇.၁၃±၂၇၊  ၉၅.ဝဝ±၁၃ င ၁၃၂.၄၅±၂၄၊ 
၇၃.၅၈±၅.၉ င ၁၁၉.၄၂±၁၈U/L အသ သ ဖစသည။  

ဆ ခ က  extract တကထ သ  ကကမ သည Paraceta-
mol control ထက ALT င AST ပမ ဏ သသသ သ က  
က င တ ရရသည။ အသည ၏ necrosis ဖစပ မ န တင 
ဆ စမ သပတက သ  အပစမ အ လ သည Paracetamol 

control ငယ လင အသည ကက ကယ ပ သ  ဂဏသတ 
သသသ သ ရ က င  တ ရ သ လည degeneration ဖစ 
ပ မ န တင extract ၃ဝဝ၊ ၄ဝဝ mg/kg ဆ စမ သပ 
တက သ  အပစမ တငသ  အသည က က ကယ ပ သ  
ဂဏသတ သသသ သ  ရရ က င တ ရရသည။ Acute 
toxicity စမ သပရ တင Ethanolic extract ၏ LD50 မ  
OECD Guidelines 425 အရ ၅ဝဝဝ mg/kg ထကပသညက 
တ ရရသည။  

ထ တ ရ သ အခကမ အရ ဆ ခ က အရက၏ Ethanolic 
extract သည ကကမ ၌ ပ ရ စတ မ က င အသည ပက 
စ ခင က က ကယ ပ င သ  ဂဏသတအခ ရ က င တ 
ရရသည။  

Reference: Ei Mon Mon Hlaing, Myint Myint Than, Khin 
Phyu Phyu, et al. The 45th Myanmar Health Research Con- 
gress Programme & Abstracts: 63. (First Prize for Poster) 
 

Larvicidal Effect of Artemisia vulgaris Leaves, Flower and Leaves  
Essential Oil Extracts against Aedes aegypti Larvae 

Laboratory reared Aedes aegypti mosquito larvae of 
the Hlaingtharyar Township, Yangon, Myanmar strain 
were used for testing larvicidal properties of ethanolic 
leaf extracts, flower extracts and essential oil from 
leaves of Artemisia vulgaris. Artemisia vulgaris 
leaves and flowers were collected from Taunggyi 
Township in Shan State. 100 gram of dried leaf and 
flower powder was extracted using 95% ethanol 1:5 
wt./v by refluxing in a soxhlet extractor at 70ºC for 6 
hours. 100 g of leaf powder was mixed with 1000 ml 
of distilled water and subjected to hydro distillation in 
Clevenger-type distilling apparatus for 2 hours for 
essential oil extraction. Different concentrations of 
ethanolic leaf and flower extracts as well as essential 
oil of Artemisia vulgaris leaves were prepared freshly in 
100 ml each of distilled water in 150 ml plastic cups. 
Detail testing was done according to the WHO 

standard method. Each replicate of Aedes larvae (70x4 
replicates) were exposed for 24 hrs in different 
concentrations in the laboratory. Acute toxicity and 
allergenicity tests were done according to OECD 
2008 Guidelines for the testing of Chemicals 425. 
Results revealed that the highest dose 1500 ppm of 
leaf and 4000 ppm flower crude extracts produced 
98.57% mortality followed by 88.93% and 86.79% 
mortality of 3rd and 4th instars Aedes larvae. A 96.07% 
mortality of Aedes  larvae was recorded at very low 
amount of doses (100 ppm) than the crude extracts of 
leaves and flowers within 24 hrs exposure period. The 
effective lethal concentrations for 50% mortality 
(LC50) and for 90% mortality (LC90) against Aedes 
larvae were found to be 792.40 ppm and 1240.07 ppm, 
respectively for leaf extract, 735.89 ppm and 
2152.92 ppm  for flower extract  and  16.30 ppm  and 

Abstract of  Research Paper Published or Read Abroad by DMR Scientists 
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70.82 ppm for essential oil of leaves of Artemisia 
vulgaris.  
We did not find any acute toxicity in mice or 
allergenicity in guinea pigs in laboratory tests. 
Repellent activity of Artemisia vulgaris oil provided 
100% protection against Aedes aegypti adult females 
landing to probe human skin at a dose of 0.08 g/ml or 
0.0002 g/cm2, with protection declining to 97.62% 
after 30 minutes, 92.86% after 60 minutes, and 
85.71% after 120 minutes Artemisia vulgaris essential  

oil leaf extracts did not cause dermal irritation when 
applied to human skin. The leaf and flower crude 
extracts as well as essential oil of Artemisia vulgaris 
exhibited strong larvicidal activity against 3rd and 4th 
stages of Aedes larvae, while leaf essential oil 
provided a high level or protection against bites of 
Aedes mosquitoes. 

Reference: Maung Maung Mya, Nwe Nwe Oo, Thi Ha, et al. 
Journal of Biological Engineering Research and Review, 
2016; 3(2): 25-34. 

 
 
 

  
Healthy-weight Children: Advice for Parents 

 
If your child is a healthy weight, there's lots you can 
do as a parent to help them stay a healthy size as they 
grow. 

Research shows children who stay a healthy weight 
tend to be fitter, healthier, better able to learn, and 
more self-confident. They're also much less likely to 
have health problems in later life. Children whose 
parents encourage them to be active and eat well are 
more likely to stay a healthy weight and grow up 
healthy. Check their BMI every now and then using 
our BMI calculator to make sure they stay in the 
healthy range.  

Steps for success  

Here are five key ways you can help your child 
maintain a healthy weight: 

 Be a good role model 
 Encourage 60 minutes of physical activity a day 
 Keep to child-size portions 
 Eat healthy meals, drinks and snacks 
 Less screen time and more sleep! 

Be a good role model 
One of the best ways to instil good habits in your 
child is for you to be a good role model. Children 
learn by example. One of the most powerful ways to 
encourage your child to be active and eat well is to do 
so yourself.  

Set a good example by going for a walk or bike ride 
instead of watching TV or surfing the internet. 
Playing in the park or swimming with your children 
shows them being active is fun. It's also a great 
opportunity for you all to spend time together. 

Any changes you make to your child's diet and 
lifestyle are much more likely to be accepted if the 
changes are small and involve the whole family. Here 
are 10 ways to get healthy as a family. Get inspiration 
with these 10 ways to get active with your kids. If 
you're not sure what activities you'd like to try as a 

family, use this What's your sport? Tool to find out 
what you're best suited to.  

Get active 

Children need about 60 minutes of physical activity a 
day for good health, but it doesn't need to be all at 
once. Several short 10-minute or even five-minute 
bursts of activity throughout the day can be just as 
good as an hour-long stretch. 
For younger children, it can take the form of active 
play, such as ball games, chasing games like "it" and 
"tag", riding a scooter, and using playground swings, 
climbing frames and see-saws. For older children it 
could include riding a bike, skateboarding, walking to 
school, skipping, swimming, dancing and martial arts. 
Walking or cycling short distances instead of using 
the car or bus is a great way to be active together as a 
family – and you'll save money, too. 
Child-size portions 
Try to avoid feeding your child oversized portions. 
There's very little official guidance on precisely how 
much food children require, so you'll need to use your 
own judgement. A good rule of thumb is to start 
meals with small servings and let your child ask for 
more if they are still hungry. Try not to make your 
child finish everything on the plate or eat more than 
they want to. And avoid using adult-size plates for 
younger children as it encourages them to eat 
oversized portions. It may also help if you encourage 
your child to eat slowly and have set mealtimes. You 
can use mealtimes as an opportunity to catch up on 
what's happened during the day. 
 Explain to your child how to get the balance of 

their diet right using the eatwell guide – it shows 
how much they should eat from each food group.  

 Read more about what counts as a balanced diet.  
 Get ideas for healthier school packed lunches.  
 Ideas for getting children involved in switching to 

a healthier lifestyle.  

News about Medicine & Health 
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Eat healthy meals 

Children, just like adults, should aim to eat five or 
more portions of fruit and vegetables everyday. 
They're a great source of fibre and vitamins and 
minerals. Getting 5 A DAY shouldn't be too difficult. 
Almost all fruit and vegetables count towards your 
child's 5 A DAY, including fresh, tinned, frozen and 
dried. Juices, smoothies, beans and pulses also count. 
Children, just like adults, should aim to eat five or 
more portions of fruit and vegetables everyday. 
They're a great source of fibre and vitamins and 
minerals. Getting 5 A DAY shouldn't be too difficult. 
Almost all fruit and vegetables count towards your 
child's 5 A DAY, including fresh, tinned, frozen and 
dried. Juices, smoothies, beans and pulses also count. 
Be aware that unsweetened 100% fruit juice, 
vegetable juice and smoothies can only ever count as 
a maximum of one portion of their 5 A DAY. For 
example, if they have two glasses of fruit juice and 
a smoothie in one day, that still only count as one 
portion.   

Their combined total of drinks from fruit juice, 
vegetable juice and smoothies should not be more 
than 150 ml a day – which is a small glass. For 
example, if they have 150 ml of orange juice and 
150ml smoothie in one day, they’ll have exceeded the 
recommendation by 150 ml. When fruit is blended or 
juiced, it releases the sugars which increases the risk 
of tooth decay so it’s best to drink fruit juice or 
smoothies at mealtimes. Discourage your child from 
having sugary or high-fat foods like sweets, cakes, 
biscuits, some sugary cereals, and sugar-sweetened 

soft and fizzy drinks. These foods and drinks tend to 
be high in calories and low in nutrients. Aim for your 
child to get most of their calories from healthier foods 
such as fruit and vegetables, and starchy foods such as 
bread, potatoes, pasta and rice (preferably whole- 
meal). And switch sweetened soft drinks for water. 
Fussy eater? Not a problem with these tips to help 
your kids enjoy their 5 A DAY. Tasty 5 A DAY 
family-friendly recipes. Find out more about healthy 
drinks for children. Try these sugar swaps – healthier 
swaps for breakfast, snacks and puddings. Ideas for 
sugar swaps when you shop.  
Less screen time and more sleep! 

Help your children avoid sitting and lying around too 
much, as it makes it more likely for them to put on 
weight. Limit the amount of time your child spends 
on inactive pastimes such as watching television, 
playing video games and playing on electronic 
devices. There's no hard and fast advice on how much 
is too much, but experts advise children should watch 
no more than two hours of television each day – and 
remove all screens (including mobile phones) from 
their bedroom at night. It also helps children stay trim 
if they sleep well. It's been shown children who don't 
have the recommended amount of sleep are more 
likely to be overweight. The less children sleep, the 
greater the risk of them becoming obese. Lack of 
sleep can also affect their mood and behaviour. 
Source: http://www.nhs.uk/Livewell/childhealth6-15/Pages/ 
child-health-measurement-programme-healthy-weight-advice. 
aspx. 
Contributed by Nuclear Medicine Research Division 

Cervical Cancer Death Rates are much Higher than Thought, Study Says 
 

Story highlights 

 Cervical cancer death rates are drastically 
underestimated, study finds 

 Cervical cancer is highly preventable, and experts 
urge screenings 

 "Those who get cancer, many times, do not have 
access to screening," one expert says 

The risk of dying from cervical cancer might be 
much higher than experts previously thought, and 
women are encouraged to continue recommended 
cancer screenings. Black women are dying from 
cervical cancer at a rate 77% higher than previously 
thought, and white women are dying at a rate 47% 
higher, according to a study published in the Journal 
Cancer.  
The study found that previous estimates of cervical 
cancer death rates didn't account for women who had 
their cervixes removed in hysterectomy procedures, 
which eliminates the risk of developing the cancer. 

Women's cancer deaths expected to rise 60% by 2030 

"Prior calculations did not account for hysterectomy 
because the same general method is used across all 
cancer statistics," said Anne Rositch, Assistant Professor 
of Epidemiology at Johns Hopkins Bloomberg School 
of Public Health in Baltimore and lead author of the 
study. That method is to measure cancer's impact 
across a total population without accounting for 
factors outside of gender, she said. There were about 
12,990 new cases of cervical cancer in the United 
States last year and 4,120 cervical cancer deaths, 
according to the National Cancer Institute. 

How to prevent and screen for cervical cancer 

The American Cancer Society recommends that 
women begin cervical cancer screenings at age 21 by 
having a Pap test every three years. Then, beginning 
at 30, women should have a Pap test combined with a 
HPV test every five years. Symptoms of cervical 
cancer tend to not appear until the cancer has 
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advanced, which is why screening and HPV vaccina- 
tions are urged. 
Women over 65 might not need to continue 
screening if they don't have a history of cervical 
cancer or negative Pap test results, according to the 
American Congress of Obstetricians and Gyneco- 
logists. Each year, about 38,793 new cases of cancer 
are found in parts of the body where HPV is often 
found. The virus has been linked not only to cervical 
cancer but to cancers of the vulva, vagina, penis, anus or  

throat. A study published in the Journal JAMA Onco- 
logy found that among a group of 1,868 men in the 
United States, about 45% had genital HPV infections 
and only about 10% had been vaccinated. "Male HPV 
vaccination may have a greater effect on HPV trans- 
mission and cancer prevention in men and women than 
previously estimated," the researchers wrote in that 
study. 
Source: http://edition.cnn.com. 
Contributed by Technology Development Division 

Microcephaly 
 

Introduction 

Microcephaly is a condition where a baby has a head 
size much smaller compared with other babies of 
the same age and sex. Head size is an important 
measurement to monitor a child’s brain growth.  

The severity of microcephaly ranges from mild to 
severe. Microcephaly can be present at birth (congeni- 
tal) or may develop postnatally (acquired). 

Scope of the problem 

Microcephaly is a rare condition. Reported estimate 
incidence of microcephaly has wide variation due to 
the differences in the definition and target population. 
Increased number or clustering of cases of microce- 
phaly have been reported in context of outbreaks of 
Zika virus infection.  

The most  likely explanation  of  available evidence 
is that Zika virus infection during pregnancy is a 
cause of congenital brain abnormalities including 
microcephaly. 

In addition to microcephaly, a range of manifestations 
of varying severity has been reported among 
newborns that were exposed to Zika virus in utero. 
These include malformations of the head, seizures, 
swallowing problems, hearing and sight abnormalities. 

Other outcomes associated with Zika virus infection 
in utero may involve miscarriages and stillbirths. 
Together, this spectrum is referred to as ‘congenital 
Zika virus syndrome.’ 

Diagnosis 

Early diagnosis of microcephaly can sometimes be 
made by fetal ultrasound. Ultrasounds have the best 
diagnosis possibility if they are made at the end of the 
second trimester, around 28 weeks, or in the third 
trimester of pregnancy. Often diagnosis is made at 
birth or at a later stage.  

Babies should have their head circumference 
measured in the first 24 hours after birth and 
compared with WHO growth standards. The result 

will be interpreted in relation to the gestational age of 
the baby, and also the baby’s weight and length. 
Suspected cases should be reviewed by a paediatrician, 
have brain imaging scans, and have their head 
circumference measured at monthly intervals in early 
infancy and compared with growth standards. Doctors 
should also test for known causes of microcephaly. 

Causes of microcephaly 

There are many potential causes of microcephaly, but 
often the cause remains unknown. The most common 
causes include: 

 infections in the womb: toxoplasmosis (caused by 
a parasite found in undercooked meat), rubella, 
herpes, syphilis, cytomegalovirus, HIV and Zika 
virus; 

 exposure to toxic chemicals: maternal exposure to 
heavy metals like arsenic and mercury, alcohol, 
radiation, and smoking; 

 pre-and perinatal injuries to the developing brain 
(hypoxia-ischemia, trauma); 

 genetic abnormalities such as Down syndrome; and 
 severe malnutrition during fetal life. 

Signs and symptoms 

Many babies born with microcephaly may demon- 
strate no other symptoms at birth but go on to develop 
epilepsy, cerebral palsy, learning disabilities, hearing 
loss and vision problems. In some cases, children with 
microcephaly develop entirely normally. 

Treatment and care 

There is no specific treatment for microcephaly. A 
multidisciplinary team is important to assess and care 
for babies and children with microcephaly. Early 
intervention with stimulation and play programmes 
may show positive impacts on development. Family 
counselling and support for parents is also extremely 
important. 
Source: http://www.who.int/mediacentre/factsheets/microce-  
phaly/en. 
Contributed by Bacteriology Research Division 
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Malaria Parasite Evades Rapid Test Detection in Children 

The Democratic Republic of the Congo (DRC) has 
one of the highest rates of people living with malaria. 
Rapid diagnostic tests (RDTs) account for more than 
70 percent of diagnostic testing for malaria in Africa.  

Most rapid test diagnostics rely on the detection of 
histidine-rich protein 2 (HRP2), an antigen specific to 
Plasmodium falciparum malaria. However, one of 
every 15 children infected with Plasmodium falciparum 
malaria parasites in the DRC is infected by a pfhrp2-
deleted mutant, producing a false-negative result 
when an RDT is used, investigators from the 
University of North Carolina at Chapel Hill found. 
Their results were published in the Journal of 
Infectious Diseases and discussed during a recent 
World Health Organization meeting during the 
American Society of Tropical Medicine and Hygiene's 
annual conference in Atlanta.  

"This is the first nationwide study to demonstrate the 
presence and estimate the prevalence of malaria 
caused by pfhrp2-deleted P. falciparum in asympto- 
matic children," said Jonathan Parr, M.D., M.P.H., the 
study's lead author and a researcher within UNC's 
Infectious Disease Epidemiology and Ecology Lab. 
"Because most rapid diagnostic tests in the DRC are 
HRP2-based, they will fail to detect these parasites. 
Their spread would represent a serious threat to 
malaria elimination efforts."  

Samples were collected from children under the age 
of 5 during the 2013-2014 Demographic and Health 
Survey in the DRC. The UNC team focused on 783 
samples with opposing rapid test diagnostic test and 
polymerase chain reaction (PCR) results. PCR testing 
showed positive results for malaria where rapid 
diagnostic testing did not. 

"We identified 149 P. falciparum isolates with a 
deletion of the pfhrp2 gene, representing a country-
wide prevalence of 6.4 percent," Parr said. "This 
proved that pfhrp2-deleted P. falciparum is a common 
cause of rapid diagnostic test negative, but PCR 
positive malaria test results among asymptomatic 
children in the Democratic Republic of the Congo. 
Surveillance for these deletions is needed and 
alternatives to HRP2-specific rapid diagnostic tests 
may be necessary." The WHO and UNC coordinated 
a meeting in Atlanta to address these parasites. 

The meeting brought together leading researchers, 
policy makers, commercial diagnostic developers, and 
representatives from diverse national malaria control 
programs to review what's known and to formulate a 
response.  

Alternate rapid diagnostic tests will be deployed in 
settings where they are found to be common, and 
further research into their clinical impact and 
distribution throughout Africa will be undertaken. 

The DRC project resulted from an NIH-funded study 
of malaria transmission led by Steven Meshnick, 
M.D., Ph.D., professor and associate chair of epi- 
demiology at the UNC Gillings School of Global 
Public Health. Meshnick emphasized the need for a 
measured response.  

"It is important to note that these mutated parasites 
have only been found in a small number of places in 
the world," Meshnick said. "HRP2-based rapid tests 
continue to play a key role in malaria control and 
elimination efforts." 

Source: https://www.sciencedaily.com. 
Contributed by Parasitology Research Division 
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